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1. O6wme ykasaHuA

KpaTtkoe pykoBoACTBO

Hwmxecnepytowaa Tabnvua cooep>XnT nepedeHb
yKasaHuin Mo MOHTaXKy U BBOAY B 3KCMyaTaumio.

[lna 6e3onacHOro MoHTaxka 1 BBoga B
aKcnnyaraumo Heobxoammo obpallatb
BHMMaHWe Ha BCe YKa3aHusA, NpMBeAeHHbIE B
OMACHO | 9TON MHCTPYKUMW.

Jran Bup pabot Pa3pen
1 MoHTaxx ropenkm 2
2 MoHTa>x nogsoaa >XuaKoro
Tonnmea 12-16
3 MoHTa>k razoBow apmaTypbl 5
4 KOHTpOrb repMeTUHHOCTU
apmaTypbl 6
5 KoHTpornb aasneHus
MOAKJIoYeHMA rasa 8.1
6 YnaneHue Bo3ayxa ns
rasonposoja 8.2
7 MpoBepka paboyero npoecca 7
8 Bbi60op hopcyHKU 21
9 HacTtpolika ycTponctea
cMelmBaHuA 10n 22
10 [MpoBepkKa ycTaHOBKMU 9.1 n23.1
OnAa aByx- U TpEXCTYNeHYaTbIX FOPesnokK:
11 BBog B akcnnyarauuio
ra3oBbIX YCTPOWCTB 9
12 BBog B akcnnyarauuio

YCTPOWCTB Ha XXMAKOM Tonnmee 23

OnA perynupyembiX ropenok:

11 BBop B akcnnyarauuio
YCTPONCTB Ha XWAKOM Tonnmee 23
12 BBopg B akcnnyaTaumio ra3oBbIxX
YCTPOMNCTB 9

Mepbl 6e3onacHocTH

Be3onacHana paboTa ropesiku BO3MOXXHa rnpu ee
akcnnyartauum KksanupuumposaHHbIM NepcoHanom
npu cobnioaeHnn ykasaHu 3ToM MHCTPYKLMU MO
MOHTaXKy U dKcnsiyaTauuu.

CnepyerT Tak Xe cobnioaartb geicTByowme
npaBusia MOHTaXka M TEXHUMKM 6€30MacHOCTH
(Hanpumep DIN-VDE, DIN-DVGW).

PeMOHT yCTPOWCTB KOHTPONA NilaMeHu,
OrpaHN4UTesIbHbIX YCTPOUCTB, UCMONMHUTENbHbIX
MeXxaHM3MOB U NpeAoXpaHUTENbHbIX YCTPONCTB
MO)XET OCYLUEeCTB/IATb TONIbKO hupma -
M3roToBUTENb UK €€ YNONTHOMOYEHHbIN.

Hecob6ntoaeHue mep 6e30nacHOCTU MOXET
npuBecTu K nocrnencreuAm, CBA3aHHbIM C
nosly4eHueM TAXKesbIX TeJIeCHbIX TPaBM, BNJ1OTb
A0 CMepTesibHOro ucxopa, ujin K 3Ha4nTesribHbiM
noBspexxaeHnAam oﬁopynosai-mn.

Ksanudukauma nepcoHana

C ropenkou MoXeT paboTtaTb TONbKO
KBanuhuumMpoBaHHbI NepcoHarn.
KsanuduumpoBaHHbIA NepcoHan BKIlo4YaeT B cebnA
nuu, Brnagerowmx MOHTa)>KoOM, HACTPOMKOW, BBOAOM
B 3KcnnyaTauuio u npounakTu4ecKum
obcny)xmBaHuem ycTaHOBKU M UMEIOLWKNX AnA
cBoeu feATeNIbHOCTU HeoO6XoAUMYIO
kKBanudukaumio, a UMeHHo:

- O6pasoBaHue, NPOMAEHHbIN MHCTPYKTaX U
NpPaBOMEpPHOCTb OCYLUECTBNATb BKIIIOYEHUE U
OTKJ1l04EeHUe, 3a3eMJiIeHne u 0603Ha4YeHue
9NEeKTPONpUGopOB U 3NIeKTPUHECKUX Lienen
corfacHo npaBufiaMm TeXHUKU 6€30MacHOCTHU.

- O6pasoBaHue, NPOMAEHHbIN MHCTPYKTaX U
NpaBOMEpPHOCTb OCYLUECTBIATb paboTbl No
MOHTaXy, USMEeHeHUIo " Texoﬁcny)KMBaHvuo
ra3oBbiX YCTAaHOBOK B 3aKpPbITbIX NOMeELLEeHUAX U
Ha 3eMeJibHbIX y4acTKax.

PykoBoacTBO o o6cny>xusaHuio

PykoBoacTBo no o6cny>XuBaHuio, npunaraemoe K
Ka>k[10M ropesike, [OMKHO ObiThb BbIBELLEHO B
KOTENIbHOW Ha BUAHOM MecTe. B aTo cBA3K Mbl
pekoMeHayem 0bpaTtuTb BHUMaHWe Ha TpebosaHue DIN
4755, nyHKT 5. Ha pykoBoacTBe Mo 06CNy>XNBaHUIO
[OmkeH 6blTb 06A3aTeNbHO yKasaH aapec
6nukanLero CEpPBMUCHOrO LIEHTpA.

YKa3zaHuA

BosHukatoLwme HencnpaBHOCTM YaCTO BO3HUKAIOT 13-
3a OLWMBKKU 06cny>mBaHuA. NosTomy Heobxoanmo,
4TOObBI 06CNY>XXMBAKOLLMI NEPCOHan NoapobHO coobLuan
0 paboTe ropenku. MNpu 4acTo BO3HMKAKLLMNX
HencnpaBHOCTAX HeobxoanmMo obpaTuTbCcA B OTAEN
CEepBUCHOro 06CY>KMBaHNA.

MoHTax

MOHTaX >KMAKOTOM/IMBHOIO rOPENOYHOro yCTPoOnCTBa
OOMKEH NPOBOANTLCA B COOTBETCTBUU C COBMOAEHNEM
obLwmx npegnmcaHuii nu Hopm. Ob6A3aHHOCTb
MOHTa)XHUKa - cobntogaTb Bce npeanucaHna. MoHTax,
BBOJ B 3KCM/lyaTaLluto 1 TEXHUYECKOE 06Cny>XnBaHme
[OSXHbI BbIMOMHATLCA TLlATEeNbHO. TonmBo
npumeHAaeTcA B cooTBeTcTBMMU ¢ DIN 51 603 4acTs 1.

AnekTpuyeckana cxema

Mpy NocTaBke K KaXk oW ropesike npunaraetcs
noapobHasa aneKTprMyeckana KOMMyTaLMOHHAA Cxema u
cxXema noakiro4YeHUA ropesikun.




TexHuyeckoe obcny)xusaHue

Ecnu npn TexHnyeckom ob6Cny>XnBaHny 1 nposepke
ObINN pa3BEPHYTbI FrepMETUYHbIE Pe3bboBbIe
COeMHEHUA, TO NPY NOBTOPHOM MOHTaXe
OCHOBATEIbHO OYMLLAIOT ConpAraeMble MOBEPXHOCTM U
NPOBEPAIOT repMETUYHOCTb COEANHEHMA.

TexHun4YecKoe n cepBuUcHoe obcnyxxusaHue
[openka gonmkHa oavH pas B rog nposepATseA no DIN
4755 1 DIN 4756 ynonHOMOY€HHbIM NpeacTaBuTenem
hVPMbI-U3roTOBUTENA UNW APYTM CNEeLnannucToM Ha
npeameT paboTocnoCO6HOCTU Y FTEPMETUHHOCTW.
3HaveHnA nokasaTenen cropaHnA LOMKHbI
NPOBEPATHLCA KaK Mocre KaXaoro TeEXHN4eCcKoro
obcny>KMBaHWA, Tak U NOCNe yCTpaHeHnsa
HeMCcnpaBHOCTM.

YcnoBusa oKpy)katowei cpeabi

MaTtepuan, KOHCTPYKUMA 1 BUA 3aLLUTbI FOPENnKu 1
rasoBoVi apMaTypbl CEpUIAHO NpeaycMaTpuBaloTcA Asd
paboThl B 3aKPbITbIX MOMELLEHUAX.

[onyctuman TemnepaTypa oKpy>katoLlei cpeabl

oT -15°C po +40°C.

OneKTpOMOHTaX

[Mpy MOHTa>ke COEAUHNTENBHBIX MPOBOAOB A0MKHA
ObITb Tak BblibpaHa AnvHa NpoBOAa, YTObbI 6bIno
obecneyeHo OTKNAbIBaHWE ropenkn 1 ABepubl KoTna.

Llenvn ynpaBnexus, nuTatolmeca HenocpeacTBEeHHO OT
ceTn TPexgasHoro - UNu NepeMeHHoro Toka, MoryT
MOAKIIYATLCA TOMBKO MEX Y HaPY>XHbIM
NMPOBOAHUKOM 1 3a3eMJIEHHbIM CPEAHUM MPOBOAHMKOM.

B He3aseMIeHHOW CeTu Lenb ynpaBneHus LomkHa
nMTaTbCA OT PEryMpoBOYHOro TpaHcgopMaTopa.

MpumeHAEeMbIA KaK MacCcoBbIi NPOBOAHUK MOJIHOC
perynupoBo4Horo TpaHccopmaTopa AOSKeH 6bITb
3a3eMneH.

®dasa n maccoBbIf NnpPoOBOAHUK AOJDKHbI ObITb
npaBUJIbHO NOJTAPU3OBaHDbI.

O6paTuTb BHUMaHNE Ha JONYCTUMYIO 3aLLMTY.
3asemsieHne nnmn 3aHyieHne B COOTBETCTBUM C
MECTHbIMMW YCIIOBUAMMN.

O6wme nosioXxxeHUA Npu paboTte ¢ rasom

Mpu MOHTa>ke ra3o-TennoBON YCTAHOBKU criegyeT
cobntogatb npegnucaHnAa n Hopmbl (Hanpumep DVGW-
TRGI 1986, TRF 1988, DIN 4756).

MOHTaXHble opraHM3aumum, OTBeYaroLme cornacHo
LLOroBOPY 3@ MOHTaX U1 N3MEHEHWE ra30Boi
YCTaHOBKM, JOMXKHbI 40 HaYasa nposeaeHna paboT
NPOVH(OPMMPOBATL OPraHN3aLMio-NOCTaBLUMKa rasa o
TUMe 3aniaHMpPOBaHHOWN YCTAHOBKMU, & TAKXe O
NpeayCMOTPEHHbBIX CTPOUTESIbHBIX MEPOMNPUATHAX.
OpraHunsauma-nocTaBLUMK rasa AoSXHA NOATBEPANTD
MOHTa>KHOW OpraH13auuy rapaHTMPOBaHHYIO NMOCTaBKY
rasa.

PaboTbl N0 MOHTaXy, USMEHEHUAM U TEXHUYECKOMY
06Cy>KMBaHMIO ra30BbIX YCTAHOBOK B 3aKPbITbIX
NMOMELLIEHMAX U Ha 3eMeSIbHbIX y4acTKax paspeluaeTca
Npou3BOANTb MO0 OpraHN3aUMn-NOCTaBLUNKY rasa,
NM60 MOHTa>XKHOW OpraHn3auun, MetoLLen 4OroBopHbIe
OTHOLLEHNA C OpraHM3aunen-nocTaBLLUMKOM rasa.

XapakTtepucTuka rasa

OT opranunsauumn-noctaBluMKa rasa Bam Heobxooumo
nonyynTb cneaytoLlme JaHHbIe:

TWM rasa - TENOTY CropaHnA B HOPMasibHOM
COCTOAHUN B KBTY/M® - MakcumanbHoe cogepxaHue
CO, B ObIMOBBbIX rasax - AaBfieHue NOAKIIIoYEeHUA rasa.

lasonpoBog

B cooTBeTCTBUM C NpeayCMOTPEHHOW CTEMEHbIO
[aBMNeHWA ra3oBble YCTaHOBKM LOMXKHbI NPOATY
npeaBapuTENbHYIO U OCHOBHYIO NPOBEPKY, U
KOMOWHMPOBAHHOE UCMbITaHWNE MOA Harpy3Konm un
NPOBEpPKY Ha repMeTnYHOCTb (cM. Hanp. TRGI'86/96,
paspen 7). 3aTeMm Xe JomkeH bbiTb yaaneH n3 nposoaa
Heob6x0aMMbIV AN1A NPOBEPKM BO3AYX UMW MHEPTHbIN
ras.

Kak npaswno, npu onpegeneHnn guameTtpa
TpybonpoBoaa OH nonyvaeTcA bonblie agnameTtpa
apmatypbl FOpesnKu.

l[a3oBaA apmaTtypa

Cobntogatb NopAA0K M HanpasneHue notoka. [na
Ha[EXXHOro 3arnycka pacCTOAHNE MEXAY TFOPESKOM U
DMV-knanaHoM A0MKHO 6bITb MUHUMANbHbIM.

Pe3b6oBble coeauHeHUA rasonposoaa

MOXHO ncnonb3oBaTh TONbKO YNAOTHUTEbHbIE
marepuarnbl, NIpoOBepPeHHbIe 1 gonyLeHHsle DVGW
(Hemeukuin Coto3 ra3o- 1 BOOOCHAOXeHUA).
Heobxonmmo cobntogatb COOTBETCTBYOLIME yKa3aHUA
no pa6oTe ¢ HUMK!

MpoBepKa Ha repmMeTUYHOCTb

Mpu NOMOLLUM KNCTOYKM CMa3aTb MecTa CoOeAMHEHWI
neHoo6bpasyoLWwmMmm Nnm NogobHbIMY MaTepvanamu, He
Bbl3blBaroLWMMmn kopposum (cm. DVGW-TRGI 1986/96,
paspen 7).

Bupabl rasa

[openka pomkHa paboTaTb TONbKO Ha rase, ykazaHHOM
Ha WWnbanKe.

Mpy nepexone Ha Apyron TUM raza Heo6xoanm
MOHTa>HbI KOMMNEKT 1 TpebyeTcA HoBaA HacTpoiKa.

MoHTax

Apmatypa gomkHa 6bITb HaAeXHO 1 NNaBHO
3akpenneHa. NoacoeanHeHne nponssoanTcA 06bIYHO
crnpasa.

[a30BbIN cHETUUK

MecTo MOHTaxa, pasmep v BUA ra3oBoro cHeTHmKa
onpenenAeTcA opraHu3aumer NOCTaBLUMKOM rasa.
MpYMEHATb MOXHO TONbKO AonyLeHHble DVGW
rasosble cHeTUNKM. [1pn OTCYTCTBUM ra3oBbIX
CYETYMKOB (HanpMMep Ha YCTaHOBKaX C CXXMXKEHHbIM
rasom) HeobxoaMMO yKasaTb 3aKas34ymKy Ha TO, 4TO
ropenka MoxeT 6blTb HACTPOEHa He ONTUManbHO 13-3a
OTCYTCTBUA OCHOBHOW BO3MOXHOCTUN U3MEPEHMA.

TpeboBaHWA K KOTEJIbHbIM

OcHalleHne KoTenbHOW NPon3BOAMTCA B
COOTBETCTBMU C TPEOOBAHNAMM K KOTENbHBIM; TaK
cnenyeT NMPOKOHTPONMMPOBaTh aBapPUIHbINA
BblKJIOHaTE b, [NTaBHOE 3anopHOe YyCTPONCTBO ANA
rasa, MpUTOYHYIO U BbITAXKHYIO BEHTUALMIO.
HepoctaTkv OTMETUTH B OTYETE.

B cny4yae npumeHeHnA NapoBbIX KOTNOB OTMeYaeTcA
Tam Tak>xe pe3ynbTaTt UCMbITaHNA Ha FEPMETUYHOCTb.
OTyeT foMmKeH 6bITb 3anofHEH M NOANNCAH NINLIOM,
NCMOSb3YIOLWMM YCTAaHOBKY MY €ro NpeacTaBUTeNeM.
O6cnyxwnBatowwmii nepcoHan AomkeH bbiTb
O3HAKOMJIEH C YCMOBMAMM IKCMJIyaTaumm ropenku u
obcny>kKMBaHWeM pacnpenenuTenbHOro yCTponcTaa.
O6wwe ykasaHvA No aKcnnyaTauum gomxHbl ObiTb
BbIBELLUEHbI B KOTEbHOW Ha BUAHOM MECTE.

TepMmuyeckoe 3anupatowiee yctpomuctso T3Y
Mpn Heo6xo0aAMMOCTU Nepen, LWapoBbiM KPaHOM
YCTaHOBUTb TepMUYECKOe 3anuvpatoLlee yCTPpoUCTBO.




2. MoHTa)x ropenku

lMpumep MoHTaXka: niameHHasi rosioBa CepuiHoro ucr. lMpumep MOHTaXka: yanmHeHne niaMmeHHOMN o108kl

[nA TennoreHeparopa ¢ 06MypoBKOWA
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MpocTpaHCTBO MeXAy NyiaMeHHOM rosioBou U r————N -
06MVpOBKOI7I 3anoJSIHUTb U30NMALUOHHDBIM
MaTepuanom, Ho He 06MypoBbIBaThb.
Ha uepTexke n3obparkeH npumep MoHTaxa
TennoreHepatopa 6e3 oxna)kaeHHOWN nepenHen
CTEeHKMU. TonwmHa o6MypOBKIN HE MOXKET BbIXOAMTb 3a
nepeaHolo KPOMKY NiameHHon ronoebl (pasmep ).
O6MmypoBKa MOXeT NPOXOANTb KOHUYECKMN HaYMHaA C
nepenHnii KPOMKU NiiameHHOW ronosbl. Y BOAOrPEenHbIX
KOT/NOB C OX1a>XAEHHOW BOAON NepeaHen CTEHKOW
06MypOBKa MOXET OTCYyTCTBOBATb, MOCKOMbKY
npounssoauTeNb KOTMOB He Aenan crneunanbHbIX
yKasaHui.
Tunopaa lNnameH. Pasmepbl B MM YanuHeHue nnameHHOMW ronosbl
ronosa | d1 d2 d3 d4 d5 deé d7 nt b
30/2-A
40/1-B G30/2 305 250 290 360 285 M12 260 286 455 605
40/2-A
50/1-B G40/2 365 290 330 400 325 M12 300 326 515 665
50/2-A G50/2 390 350 390 480 390 M16 360 386 540 690
60/2-A G60/2 430 400 440 470 435 M16 410 436 580 730
70/1-A
70/92-A G70/2 430 480 520 550 500 M16 450 475 580 730
U (yanuusetca Ha 150) U (yanunaeTca Ha 300)
OTKuabIBaHUE ropenku TpaHCNOpPTHLIN Bec
Pa3beAnHUTb 351eMEHTbI Fa30BOro Apoccens. [na Toro, 4To6bl 06NErYNTL MOHTaXK FOPENKN K
CHATb 3anuparoLLyto KpbILWKY Apoccensa u OTOMUTENBbHOMY KOTANY, Y ropeniok TunopAaaa ot 50 ao
pacuenuTb perysimpoBO4HbIi MeXaHU3M pbl4aroB. 70 ecTb NoAbEMHbIE NETNN.
Y ropenok Tunopaaa 40 un 50 oTKpbITb KPbILWKY
Kopryca u pacuenuTb peryiupoBO4HbIA MexaHU3Mm Tun ropenku Bec (6e3 apmaTtypbl)
pblyaroB. Bcneactemne HannMyYMA MacnAHbIX
LWIaHroB, Beaylunx K )opcyHKe CEpUAHOro GL30 135 kr
ucnonHeHun, ropenku tuna RGL n RGMS mo)xHO RGL30 145 kr
nosopayuBaThb TONbKO BNpaBo. RGMS30 175 Kr
AnekTpuyeckoe NoAKIIYeHue GL40T 145 kr
K Ka>kom ropesnke npunaraeTca npu noctaBke RGL40 160 Kr
aneKTpuyeckana UM KOMMyTaLmoHHaaA cxema. RGMS40 200 kr
KoHueBoW BbiKJlo4aTesb RGL50 240 kr
KoHueBom BbiKo4aTeNb yCTaHaBIMBaeTCcA Tak, RGMS50 280 kr
YTOObI A41A rOpenkun B 3aKPbITOM COCTOAHUN
aneKTpudeckasa Lenb bblna 3amkHyTa. [Mpu RGL60 330 kr
OTKWAbIBAHUN FOPESIKY Lernb pa3mbikaeTcA RGMS60 305 kr
BCMNEACTBUE pasMblKaHNA KOHTAKTa KOHEYHOIO
BbIKNtO4arena. RGL70 435 Kr

RGMS70 410 Kkr




3. Cxema nopga4yu rasa

1 2 3 4a 4 8 5 6

C DMV-marHnTHbIM KnarnaHoM n KOHTponeMm repmeTndHoctu VPS

1 2 3 4a 4 12 5a 6

C AByMsA MarHUTHLIMU KiarnaHamu v KOHTPOeM repMeTUYHOCTH
W-DK 3/01

Apmatypa

B cootBeTcTBUM C EN 676 ropenku gonxkHbl 6biTb
OCHalleHbl ABYMA MarHUTHbIMW KnanaHamu rpynnbl A.
[a30Bble n KOMBUHMpPOBaHHLIE ropenku Weishaupt
cepuinHo 060pyayTCA ABONHbBIM 3/1IEKTPOMArHUTHbLIM
knanaHom DMV (ana DN 150 - oBymA oTAeNbHbIMM
MarHUTHbIMW KnanaHamm).

Weishaupt pekomeHayeT npuMeHeHne KOHTPOIA
repmeTudHocTu. B cooTBeTcTBMe ¢ EN 676
npeanncbiBaeTcA NPMMEHEHNE YCTPONCTBA KOHTPONA
repmMeTU4HOCTU oA MmowHocTen ot 1.200 kBT. 314, a
TaKXXe gpyrana ra3oBas apMmaTypa - ra3oBblil UnbTP 1
rasoBblVi PErynATop AaBfeHuaA - MOryT BblbpaTbcA No
OononHuTenbHbIM Nuctam nogbopa Weishaupt.

0O603Ha4YeHuA:

LLlapoBow kpaH

[a30BbIN PUnbTP

Perynatop naBnenua

Pene naBneHuna rasa

Pene pnaBneHuA rasa, makc.(cornacHo TRD)
[1BOMHOWN MarHUTHbIM Knanad DMV
OTaenbHbIA MarHUTHBIA KnanaH
MarHuTHbIM KnanaH rasa 3akuraHuA
[a30BbIN gpoccenb

MaHoMeTp ¢ KHOMOYHbIM KPaHOM AaBfeHunA
KoHTponb repmeTudHocTn VPS

[openka

10 WHpuKaTop KOHTPONA repMeTUYHOCTH

11 MarHuTHbIN KnanaH yTe4yku rasa

12 Pene gaBneHuA rasa ana KOHTPONA
repmeTmyHocTn W-DK 3/01

)

OCONOOUOUIORARAWN =
oo




4. OnucaHuve apmaTtypbl

4.1 MarHuTHbIe KnanaHbl

MpuHUMN aencTBuA TexHun4yeckKue aaHHble

DMV-D/11 Makc. paboyee nasneHne 500 mbap

[lBa 04HOCTYNEeHYaTbIX MarHUTHbIX KnarnaHa 3akpbITbl HanprxeHue/4acToTa ;gAgozgoﬁé 1/‘:’ 5/6760 ry

npv OTCYTCTBUM TOKA, BbICTPO OTKPbIBAIOLMECA U unm ~(AC) 110 B 50/60 'y

ObICTPO 3aKpblBaOLMECH, BO3MOXKHO OrpaHnyeHne Temn. okpyxatouen cpeabl -15 °C ... +60 °C

pacxo'qa rasa pr‘-IHy}O yCTaHOBKOVI ero pacxoﬂa Ha MoHTa)kHOEe NonoXeHne MarHuT pacnonioXXeH OT BepTUKasibHOro

knanaHe 1 (V1). A0 rOPM30HTASILHOTO MOMOXEHNA.

MecTa unimepeHuAa gasrieHuA QHEKTPM‘-IeCKOE nogknw4yeHue

DMV-D 507/11 - 520/11

O603Ha4yeHnn

nasneHue nepepg V1
nasneHue mexay V1 n v2
nasnexHune nocne V2
NpUCcoeanNHEHNE BXOAHOIO

—f__
[T
[T —

=

T
§
|

dnaHua
npucoeanHeHne BbIXOAHOMO

o
O]
N

o1 AON=

O603Ha4eHunn
4+ 1,2 naBnenue nepepq V1
naen. mexay V1 n v2
OTBOA rasa 3a)kuraHuA
nasneHue nocne V2
npucoes. Bxoa. chnaHua
npuc. BbIXOAHOIO doniaHua

A

NOoO O~ W

MVD 507/5 _ MVD 5150/5 —_—
] ]

| R 3/4"

L ﬁ‘ | et |

\ DN 150 ¢
DN 3/4" ¢ mycpTOBBIM dnaHueBbIM
R 1/4" ¢ mByX CTopOH"‘ L coeanHeHnem R 1/4" ¢ gByx cTopoH— ™ M4— CoeaMHEeHNEM
DIN 2633 PN 16




3ameHa marHuta Ha DMV

A

HacTpoiika pacxoga Ha DMV

1. BbIKMIOYNTB YCTAHOBKY.
2. OTCOEaMHNUTD LITEKEP.
3. YoanuTb NnpegoxpaHnTesbHbI Nak ¢ BUHTA C
noTanHowm ronoskom (A).
4. OTBUHTUTb BUHT C NOTanHOM rosioBkom (A).
5. OTBUHTUTb BUHT C UMMUHOPUYECKON ronoskown (B).
6. CHATb KpbIWKY (C)1 MeTanimyeckyo nnacTuHy
(D)
7. 3ameHuTb MarHuT. CTporo cobnogare HOMEpP
MarHuTa u HanpaxeHue!
8. YcTaHoBUTb MeTannmyeckyto nnactuHy (D) u
KpbiwKy (C).
9. BVMHT ¢ noTanHoOM rofioBKON U BUHT C
UWMMHAOPUYECKOMN rONOBKON CHOBA YyTOMUTb
10. KOHTpOnNb repMeTU4HOCTN NYTEM N3MEPEHUs
AaBneHva Ha mecTe 3amepa 2 unn 3:
Pum = 100...150 mb6ap.
11. OcyLecTBUTbL KOHTPONb paboToCNOCOOHOCTH.
12. YCTaHOBKY BKITHOUUTbD.

DMV 507-5125

DMV 507 - 520/11  HacTtpoWika pacxoga Ha V1
1 060pOT cocTaBnNAeT NPUMEPHO
0,5 MM NpoAonLHOro
nepemelLleHu1A

DMV 5040 - 5125 YcTaHoBKa pacxoga Ha V1
1 060poT cocTaBnAeT NPUMEPHO
1 MM npofonbHOro

nepemeLleHna

3aBoackan

yCcTaHOBKa: MaKCUManbHbIN NPOAONbHbIN
pasmep

MoHTaX pene naBneHusa rasa Ha DMV

MonTtax pere gaBJ/ieHnA rasa

a6
O am(®

LI




4.2 Perynatop pasneHua tuna FRS

HacTpoiika gaBneHuA Ha Bbixoge B

2. [inAa yBenuyeHna BbIXOQHOMO AaBfeHUA (3agaHHoe
3Ha4eHune):
NOBEPHYTb YCTAaHOBOYHbIN BMHT (B) BnpaBo.

uwnun

3. [InA ymeHbLUEeHNA BbIXOAHOMO AaBNEHNA (3a4aHHoe
3Ha4veHune):
MOBEPHYTb YCTAHOBOYHbIV BUHT (B) Bneso.

4. NpoBepuUTb YCTAHOBKY 3aaHHbIX 3HAYEHWNA.

5. 3aBVHTUTb 3alMUTHbBIA KONNa4vok (A).

1. YaoanuTb 3aWwmTHbIA Konnayok (A). BpaweHuem
BNEBO YCTAHOBOYHOrO BUHTA (B) pasrpysnTtb
npy>kunHy. BpawaTb 4o ynopa.
2. OTBUHTUTb YCTPOWCTBO ANA HacTporiku (C) u
BbIHYTb NpYy>XuHy (D).

. BctaButb HOBYIO npy>kuHy (D).

. CMOHTMpOBaTh YCTPONCTBO ANA HAaCTPONKMK 1
YCTaHOBUTb Xenaemoe faBfieHune.

. HaByvHTWTb 3awmTHBIN KONnavok (A). Haknentb
HaKMenKy AnA HOBOW MPY>XMHbI HA LWWMbANK.

o h~W

Tvn npy>XnHbl/ueT [nana3oH nameHeHnA
BbIXOAHOIO AaBMEHMA
mbap

OpaH>XeBbIN 5... 20

rony6on 10... 30

KpacHbIn 25... b5

KENTbIN 30... 70

YepHbI 60... 110

pO30BbIN 100... 150




4.3 KoHTponb repmeTtundHocTu VPS 504

Cepua 04

MpuHUMn geicTBUA

VPS 504 paboTtaeT no npuHUMNy HapacTaHuA AaBAeHuA. ropenku. VPS 504 npoBoanT caMonpoBEPKY B TeHEHNE
[MporpammHbIV AaTUMK HaYMHAET PyHKLMOHMPOBATb NpK BpeMeHN KoMMyTauun. MNpy BOSHUKHOBEHUW HEUCTPABHOCTH
Hanm4mm 3anpoca Ha BbipaboTKy Tenna. KoHTponb npekpallaeTca nogaya u noaenAeTcA coobLleHne
repMeTMYHOCTU NPOUCXOAUT Nepen KaxkabiM MYyCKOM "HencnpaBHOCTb”.

TexHn4yeckue faHHble

Makc. paboyee pasneHne 500 mbap BcTpoeHHbIn B Kopnyc
VcnbiTaTenbHbin 06bem <40n npenoxpaHnTenb 76,3L250B
MoBblweHWe gaBneHuA Tok BKMOYEHNA BbIBOA, U3 pabo4ero
npv pabote asuratena pexunma makc.1A
Hacoca = 20 mbap BbIBO U3-3a
HanpaxxeHune/yacToTa ~(AC) 230 B - 15 %... HencnpaBHOCTM Makc.1A
00240B+109% /50Ty Bpema ucnonHeHna = 10... 26 ceK
nnm ~(AC) 110 B/ 50 'y Makc. Kon-Bo UMKIOB
Bug 3awmTbi/mpononx. ucnbliTaHnA 20 /4ac
BkntoyeHna Cepua 04 IP 54 /100 % Ed Temnepatypa
BxogHon npenoxpaHnTenb OKpYy>KaroLlen cpeapl -15°C ... +60 °C
(CO CTOPOHbI MOHTaXaA) 10AFnmM63AT MoHTa)KHO€e NonoXxeHue OT BEPTUKANBLHOIO A0
rOPM30HTasIbHOrO
MONOXEHNA

CHu)XeHune paBneHud

1 TlogkntoyeHune pg, Py
2 TlookntoyeHue pg, P
3, 4 ViamepuTenbHble WwTyLepsbl
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MocnepoBaTenbHOCTb BbINOSIHEHMA NpoOrpamMmm

pe

. 3
Sii A= lNporpaMmHsbiIii
faTuvK

p1 p2

Pe
CocToAHme nokoA

Pe pa
MNoBbiWweHWe gasneHuna

p2
pa

Pa6ounii pexxum

CocToAHMe NoKoA: knanaHbl V1 1 V2 3akpbiThl

MoBbiweHWe AaBNeHUA: BHYTPEHHNIA ABUraTesb Hacoca
yBENMYMBaET faBneHve ra3a Ha ydacTke ucnbitaHuA Ha 20
M6ap No OTHOLLEHMIO K YCTaHOBUBLUEMYCA BXOOHOMY
OaBneHuto p, Ha knanaHe V1. Y>xe BO BpemMA UcnbiTaHmA
BCTPOEHHOe pene anddepeHumnanbHoro AasneHua
KOHTPONMPYeT y4aCTOK UCMbITAHUA Ha FePMETUYHOCTb. [pun
OOCTUXEHUUN BENINYMHBI KOHTPOSIbHOrO AaBNEeHUA ABuratenb
Hacoca OTKNoYaeTCA (OKOHYaHWEe BPEMEHMW UCTbITaHWA).
Bpemsa oTknto4enmA (10...26 cek) 3aBMcUT oT
ucnbiTaTenbHoro o6bema (Makc. 4,0 n). Mpu repmeTnYHOCTM
UcnblTaTeNbHOro y4acTka UcnblTaHnA Yepes 26 CEKyH,
NPOUCXOANT pa3MblKaHNE KOHTAKTOB Y aBToMara ropeHus -
3aropaeTcA XenTasa curHansHaa namna. Mpu
HerepMeTUYHOCTM y4acTKa UCMbITAHUA UK €CNK BO BPEMA
NPOBEPKM (MaKC. 26 CEeK) He NPOUCXOAMT YBEN4eHne
pasneHua Ha 20 mbap, To BknoyaeTtca VPS 504 B pexxume
HeucnpasHOCTKW. KpacHaA curHanbHanA namna roput Ao Tex

nop, NOKa KOHTaKTbl pasbeanHeHb! (Mpu Hanuuum 3anpoca Ha
nogadvy Tenna). Mocne KpaTKOBPEMEHHOIO MCHE3HOBEHUA

HanpA)XXeHUA BO BPeMA NPOBEpPKMN U BO BpeMs
3KCnAyaTauum ropenkm npoucxoauT CaMoCTOATENbHbIN
3anyck.

MoHTax

Pabo4yana nocrnepoBaTesibHOCTb

Perynatop
[swuratenb Hacoca
MaruuTHbIi KnanaH
Pene aud. paBnennAa
CurHan ucronHeHua

Perynatop
[euraTens Hacoca
MarHuTHbIi KnanaH
Pene aud. paBnennAa
CurHan ucronHeHuA

Perynatop
[euraTenb Hacoca
MarHuTHbI KnanaH
Pene aud. paBnenna
CurHan ucnonHeHma
CurHan Hewenp.

15 20 25

30 [s]

Yaoanutb
3arnyLwKu
N
(
VPS ycTaHOBNEH Ha
DMV, pe3bboBoe \Ll (
VCMOMHEHNE VPS yctaHosneH Ha DMV, conaHrieBoe ucnomnHeHve
YkasaHuA

—lNepepn MOHTaXXOM yaanuTb 3arnywky Ha DMV.

— 3aTAHYTb 3aNOpHbIA U COEAUHUTENBHBIN BUHTHI.
O6paTnTb BHUMaHWE Ha COYETaHNEe MaTepuanos:
JNINTENHBbIV YYTYH - CTasb.

— ObeperaTb hraHuUeByO NOBEPXHOCTb. 3aTAHYTb
BUHTbI KPECT HaKPECT.

— He ucnonb3oBaTb yCTPOMCTBO B KAYECTBE pblyara.

—lNocne okoH4aHuA paboTbl NpoBecTn Ha VPS 504
KOHTPOSb repMETUYHOCTN U paboTOCMNOCOBHOCTH.

—[Npu 3ameHe oTAeNbHbIX YacTen 06paTnTb BHUMaHME

Ha COXPaHHOCTb repMeTU4HOCTH.




AnekTpuyeckoe noaknioyeHue VPS 504 cepua 04

Mpoeopka n3 kabena PG 13,5 un npucoeamHeHune Ha
BMHTOBbIX KIleMMax.

CurHan oXXuaaHuA B JINHUWN MOXXET NPUMEHATLCA
TONIbKO OJ1A CUrHaNnu3auum, a He ANA CUrHana
3anycka ropenku.

Bpema BbinosHeHUA nporpammbl tF

Bpewms, Heobxoammoe VPS 504 anA npoBeaeHuA
KOMIMJIEKCHOrO paboyero unkna. Bpema BbINoNHeHNA
VPS 504 3aBucuT oT o6bema nenbiTaHnA 1 gaBneHnsa
Ha Bxofe:

Vien <16n Vi >156n
Pe > 20 - 500 mbap Pe > 20 mbap
tr =10 cek te > 10 cek

tr makc / vps 504 = 26 CeK

Bpema ucnbitaHua Pt
Bpema paboTbl gBuraTena Hacoca.

UcnbiTaTenbHbin 06bem V.,
O61beMm mexay V1 co cTopoHbl Bbixoga n V2 co

!— ............. T-_\/.Pgém ................. _,.—

| | cepun 04

i  BHYTPEHHUN

H r-—————

| 1 = HerepmMeTU4HbIN ]

= | repmetnunbii 3

! ! o !g o o

| 1 2 3| 4 5% 6 7

1 NC com B Lle N

I i 5% ¢ £ ¥

i ! E o8l BB g

! 6ecnoTeHUManbHbIA | 3.8 -4 E. o §. §

| curnan HeucnpasHocTu j_paGOHee HanpAX.  AC) 230 VB 50 iyt _
CMEHHbIN
npenoxpaHuTenb:
T6,3L250B
no
ICE 127 2/1ll
D5 x 20

CTOPOHbI BX0oAa te, [CeK] 4
V ucn.maxcs vps 504 = 4 1. gg
WcnbiTaTenbHble 06beMbl 26 T o6nacT npuMeHeHNA
MHOro()YHKLIMOHaNbHOTO YyCTPONCTBA ;‘2‘
™n Rp/DN  UcnbIT. 06bem 20 1
DMV-D(LE) 503/11 Rp 3/8 0,09 n 18 7
DMV-D(LE) 507/11 Rp3/4  0,09n 16
DMV-D(LE) 512/11 Rp11/4 025n 141
DMV-D(LE) 520/11 Rp 2 0,25 n 121 e
DMV-D(LE) 5050/11 DN50  0,36n 8 14
DMV-D(LE) 5065/11 DN65  0,60n 6 1 =10cex
DMV-D(LE) 5080/11 DN 80 1,70 n 41V e
DMV-D(LE) 5100/11 DN 100 2,30 n 2 7<15n ‘ ‘ ‘
DMV-D(LE) 5125/11 DN125 375n — 5 ! AV Dl
MoHTa)kHble pa3mepbl S04/S04
< 126,5 > y L 1 y A - A N
1 < .

BO3MOXXHO ol

AononHnTenbHoe (]

NoAKIoYeHNe N 5

VPS 504 cepuna 04 katens PG 11 7 3
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3anacHomn
npenoxpaHnTenb

pe
MSMepVITeJ'IbeIVI
wryuep

pa
M3MepVITeJ'IbeIVI
wTyuep

BXOAHOE NoAK/oYeHne
(BxoA rasa)

NOACOEeAVNHEHNE K IHUW AaBeHNA
(8NA VcnbITaTenbHOro y4acTKa)




4.4 KoHTponb repmeTtundHocTu Tuna W-DK 3/01

MoHTax

KoHTponb repmeTnyHocTu Tvna W-DK 3/01 cocTtouT 13

YeTbIpex MMaBHbIX YacTeun:

B [pOrpaMMHbIA AAaTYMK ANA MOHTaXa B
NMPUIOXEHHbIX pacnpeaenuTeNbHbIX YCTPONCTBax
ONA ropenok;

N pene OaBfeHuA rasa and yCTaHOBKM Ha y4YacTke
UCMbITAHNA MeXAY MarHUTHbIMU KranaHamu;

B pOAYBOYHbIM KranaH (OTKPbIT NpU OTCYTCTBUM
TOKa) Af1A MOHTaXK<a B BEHTUNALNOHHOM KaHarne;

B WHAMKATOP repMeTUYHOCTM ON1A MOHTaXxa B
BEHTUNALNOHHOM KaHarne.

3apava

[epMETUYHOCTb MarHUTHbLIX K/lanaHoB B rpynne

apmaTypbl ra3a NnpoBepAeTCA nepen Kaxxabiv

3arnyCKOM ropenku.

MpuHUKMN aencTeunA:

1-a chasa koHTponA: Bo BpemA npeasaputesnisHOM

NPOAYBKWU BCE TPY MarHUTHbIX KnanaHa 3akpbiTel. Ecnn

[LaBrieHve Bo3pacTaeT Npu BO3MOXHOW HErepmerT.

NepBoro MarHNTHOrO KnanaHa, TO 3TO yBenuyeHne

perncTpupyeTca pene AaBneHuna rasa.

2-A (hasa koHTponA: Ecnv nepBbii MarHUTHbIA Knanax

repMeTU4eH, OH OTKPbIBAETCA Ha KOPOTKOE BpeMs, a

NPOAYBOYHbLIN KNanaH ocTaeTcA 3akpbiTbiM. [laBneHne

rasa Ha yyacTke MexXay TpemMA MarHUTHbIMH KnanaHa-

Mu. Tenepb NPOBOAUTCA NPOBEPKA, YMEHbLUAETCA N

OaBreHvne Ha ucnbltatenbHOM y4acTke. [Nporpammon

NPOBEPKM ynpaBnAeT NPOrpaMMHbIA AaTHUK.

TexHU4yeckue gaHHbIe

Ipynna raszoBoi apmart. ¢ KoHTponem repm. W-DK 3/01 Weishaupt

1 MarHuTHbIN Knanax 1
2 MarHWTHbIA Knanad 2
3 nHankarop
repMeTU4HOCTH 3 1 4 2 5 6
4 NpoAayBOYHbIN KnanaH
5 pene nasneHve rasa N\
6 NporpaMMHbIN faTtynks |—
BCTPOEHHbIV B WKad
yrnpasneHua

_—t e ==

PesynbtaTt KOHTpONA

Ecnun yctaHoBneHo, 4TO aaBneHne yeennunsaetca (1-A
drasa KOHTpONA) UNun ymMeHbluaeTcA (2-A pasa
KOHTPOMA), TO ropenky 3anyckaTb Henb3A. OTcyTcTBUe
HapacTaHnA nnn nageHnA gaBneHnA o3HavaeT, 4To
MarHuTHblE KnianaHbl repMeTUYHbI U ropesika
3anyckaeTca.

HacTtpoiika pene pasneHua

1/2 paboyero gasneHuA

Weishaupt - KOHTpPONb repMeTU4YHOCTH Tvn W-DK 3/01
HanpaxkeHue ceTn/yactota B/fuy 220 + 15% /50 unm 60
MpenoxpaHutenb A COOTBETCTBEHHO

BXOAHOMY Npesoxp.
aBTOMara ropeHus

[on. Temnepartypa okpy><atoLlen cpeabl °C -10...+ 60
MporpamMmmHbIA AaTYnK Bpemsa ucnbitaHna

- TecT pene JaBneHua n

nposepka 6e3 fasneHvA Cek. 8

— 3anonHeHve y4acTka ucnbiTaHna CeK. 2

— BPEMA UCMbITaHUA C UCMbIT. AaBN.  CeK. 9

Bug sawuTbl IP 40

MoTpebnexne aHeprum BA okono 4

MoHTa)KkHOe nonoxeHvne noboe

Bec Kr 0,734
Pene naBnenna GW50 A4 AnanasoH perynmpoBku mbap 2,5...50
Pene naBneHna GW150 A4 AnanasoH perynmpoBku mbap 30...150
MpoayBoYHbIN KnanaH LGV 507/5 HOMUWHasbHbIA AnameTp R 3/4"
MHaukaTop repmeTU4HOCTU
(6€e3 3anonHeHnA MyUUEepnHOM) HOMWHASIbHBIN AnameTp R 3/4"

lporpammHbIii BaT4nK

A 1
v —
vy [ UUUUU L
A < 150 | 4— 75—P
Pasmep ana kpenneHva
I . /®5 @5\*
I i T<—1oo —>T

HacangHoe
YCTPONCTBO

— Llokonb
—— [onBon

Kabena




5. MoHTa)Xx apmaTtypbl

5.1 Yka3aHuAa no 6e3onacHoOCTHU

B3pbiBoonacHo!

Mpwn HenpaBuNbHOM YCTAaHOBKN apMaTyphbl ee
repMeTnHHOCTb U NPOYHOCTb HE
rapaHTupyeTcs.

OMACHO

Bo nsbexxaHum cMepTenbHbIX CryYaes
HeobxoaMmo obpallatb BHMMaHue Ha
cnegytowme ykasaHma no 6e30nacHoCcTu Npu
MOHTaXe:

O6paTtnTb BHMaHNe Ha MakCMMasibHO AOMYCTUMOe
haBrieHve rasa B apmatype. Ocsegomntbea y
opraHusaumm - NocTaBLMKa ra3a 06 yCTaHOBNEHHbIX
OaBfeHnsx B ra3ornpoBoe.

[aBneHve NooKNOYEHNA He AOMKHO NPEBbIWAaTh
3HayeHne MakcuMarnbHO AOMYCTUMOro AaBfeHns
rasa ykasaHHOro Ha LWnnbAnKe.

e YcTaHOBWTbL apmaTtypy 6€3 BO3MOXHOCTM Bubpaumu.
He pomxHa 6bITb BUGpauma apmaTypbl BO BPEMA
aKcnnyaraumm.

MpumMeHnTb noaxoaALme onopsbl (MPUHAANEXHOCTU
dupmbl Weishaupt)

Onopbl BO BpeMA MOHTaXKa A0MKHbI 6bITb
YCTaHOBJIEHbI COMNMACHO MECTHbIM TPe6OoBaHUAM.

e YCTaHOBUTb apmatypy 6e3 Hanps>KeHus.
OwmnbKM Npy MOHTaXKe HeNb3A YCTPaHATL 3a CcYET
CUNbHOTIO 3aTArMBaHNA BUHTOB donaHua.

e 3aBopaumBaTth BUHTbI (hriaHLa KPecT Ha KPEecT.

o O6paTUTb BHMMaHWE HA YUCTOTY M NpaBUSibHOE
nonoXxeHne pnaHueBoro ynaoTHEHWA.

e PaspeluaeTcA NPUMEHATb TOSMbKO repMeTUYHbIE
mMaTepuanbl AnAa ynnoTHeHudA, gonyweHHble DVGW.
Ecnu coeguHeHne HeobxoaMmMo Nerko 1 4acto
pasbeanHATb, TO NPUMEHAIOT pe3bboBble
COELIMHEHUA C BIIOXXEHHbIM YNIOTHEHNEM.

HanbHelwmne yka3aHUA N0 MOHTaXY:

[lnA ycTaHOBOK, KOTOpLIE NonazatoT Noj, AeicTBre
“TexHn4ecKux nNpaemn Afq NapoBoro KoTna’, npw
yoaneHuv Bo3ayxa MoXeT NpUMEHATLCA
ucnblTaTenbHana ropenka. Ha nepsom MarHuTHOM
KnanaHe ecTb MecTO AJ1A NOAKIIOYEHUA.

[nA oTKnAbIBaHNA KPbILWKN KOTNa He0bXxoanMo
npegycMaTpuBaTth MeXAy apMaTypon conaHueBoe
MeCTO pa3beaNHEHNA - MO BO3MOXXHOCTW B MJTOCKOCTHU
OBepu (KOMMNeHcaTop CM. PUCYHOK B pasgene 5.2)

[nA ynyyweHnA ycnoBuin nycka paccTofsHne Mexay
ropenkowv 1 MarHUTHLIMU KflanaHamu (ra3 3axkuraHua u
OCHOBHOM ras) AOMKHO 6bITb MUHMMASbHbIM.
Heobxoammo o6paTuTb BHUMaHWNE Ha
nocnenoBaTeNlbHOCTb NOAKIIOYEHNA U HanpaBeHne
rasoBoro noToka B apmarype.

Ecnu TpebyeTca Tepmmnyeckoe sanvpatoLlee

ycTponcTeo T3Y, TO ero yctaHaBnNuBaroT Nepes
LIAPOBbLIM KPaHOM.
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5.2 Npumep moHTaXka

1 2a 3 4 5a 6 7 8

lNoaknrovyeHne nuHun BbiICOKOro gasneHns ¢ DMV, gonaHueBoe ncrionHeHne

1 2a 3 4 5b 6 7 8
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lNoaknoveHne nnHUM HU3Koro gasneHnsa ¢ DMV, gpnaHueBoe ncrnosHeHne
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lMoakno4YeHne NMHUM HU3KOro AaB/IeHNA C OTAeIbHLIMY KnanaHamu (TobKo 4714 apmatypbl anameTpom DN 150)

1 MarHuTHbIM KnanaH AnA ra3a 3axuraHuma 7 MaHOMETP C KHOMOYHbIM KPaHOM AaBfeHnNsA

2a JBOVIHOM MarHUTHbIN KnanaH DMV 8 WwapoBon KpaH

2b 0ANHOYHBIN MAarHUTHBIN KnanaH 9 KommneHcaTop

3 npoBepo4vHan ropenka 10 pene gaBneHuA rasa, MUH.

4 pene gaBneHuA rasa, makc. (cornacHo TRD) 11 koHTponb repmeTnyHocTn VPS

5aperynATop BbICOKOro AaBneHuA 12 pene paBneHva ANA KOHTPONA repMeTUYHOCTY
5b perynAaTtop HU3Koro gasneHuA W-DK 3/01

6 unbtp
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6. NMpoBepka repmMeTUMHHOCTU apMaTypbl

Mpu NpoBeAeHNN KOHTPOIA repMeTUYHOCTU apMaTypbl
3anopHbIA KpaH U MarHMTHble KnanaHbl JOMKHbI 6bITb
3aKpbITbl.

MepBbIil 3Tan NPOBEPKU: OT LLAPOBOro kpaHa Ao 1-ro
cepnna KnanaHa. KoHTponbHoe yCTPONCTBO
noaknioyaeTcAa K MECTY 3amepa ra3oBoro unsTpa u
Bxoga DMV. Npwu KoHTpone gaBneHnA JOMKHO b6biTb
OTKpPbITbIM MECTO 3amepa Mexay knanaHamu V1 n V2.

BTopow aTan npoBepKu: NpoMexXxyTodHan kamepa
KnanaHa v 2-oe cefso Knanaxa.

KOHTpOmnbHOE YyCTPOMUCTBO NOAKIHOYAaeTeCA K
NPOMEXXYTO4YHON Kamepe DMV.

KoHTpornbHOe faBreHue B apmaTtype OOMKHO
coctaBnATb 100...150 6ap.

Bpema onA sbipaBHMBaHUA AaBneHnA cocTaBnaeT 5
MUWHYT.

ApmaTypa repMeTudHa, eCrnv CHUXeHNe faBeHun
nocne BPEMEHN NPOBEPKN 5 MUHYT COCTaBMAET HE
6onee 1 mbap.

TpeTunii aTan NpoBepKU: coeaHUTENbHbIE 3NTEMEHTbI
apmaTypbl 40 ra3oBoro Apoccens.

TpeTwnit aTan NPoBepPKMN OCYLLECTBNAETCA TONbKO B
paboyem pexume ¢ NpUMeHeHnem cripes ana
TeyenckaHus. PesynbTaT KOHTPOMA repMETUYHOCTHU
BHECTM B NMPOTOKO/.

BHumaHwme!

Mocne cepBUCHBbIX paboT Ha apmaType
rasonpoBo/ja U CoeAMHUTENbHbIX YacTen
HeobxoaMMO NPOU3BOAUTL KOHTPOb
repmMeTU4HOCTM.

7. NMpoBepka pabo4yero npouecca

1- 3Tan npoBepKMn

2-11 3Tan NpoBepKu

1 Pe3nHoBbIN WwnaHr ¢ T-o6pasHbiM NepeEXogHNKOM

2 Py4yHown Hacoc

3 ViameputensHbin npubop (U-obpasHaa Tpybka nnm
MaHoOMeTp)

KoHTponb pa3Boaku

MpoBepuTb YCTAHOBKY COMMAacHO 3MeKTPUYeCcKoi
CXEMe Ha NPaBUIbHOCTb Pa3BOAKM BCEX YACTE
YCTaHOBKW 1 apMmaTypbl.

KoHTponb ropesnku

MpoBepuTb HanpaBneHue BpalleHna asurarena
rOpenKku.

Pacdmkempoats cepsonpusog,. Cepsonprsos
[OIMKEeH noBopaYnBaTbecA Bpy4Hyto. CepBonpmBeog,
CHOBa 3ahnKCMpoBaTb.

Pa6ouui npouecc razoBoro npuBoaa (6e3 rasa)
LLlapoBou KpaH [OMKeH 6bITb NpY 3TOM 3aKpbIT, a
nepeksntoyartesb Bolbopa TonmMea AOMKEH ObITh
YyCTaHOBJEH AJ1A KOMOMHUPOBAHHbIX FOPEioK Ha
paboTy Ha rasze. Bosayx B apmatypy HakadmBaeTcA
NOAKITIOYEHHbIM BO BPEMA KOHTPOSA repMETUYHOCTU
py4YHbIM HacocoMm. [JaBneHue A0MKHO, MO MEHbLUEN
Mepe, COOTBETCTBOBaTb Nnocneaytoemy pabodyemy
OaBneHuto.

3aTeM yCTaHOBKY BK/oYatoT. 3anyckaeTcs
cnepyoLwan nporpaMmma:

Mpu ucnonHeHuu ¢ DMV u KoHTponem

repmeTudHocTu VPS

— [Buratens ropenku Ha4mHaeT paboTaTb nocne
YCMNELWHOro KOHTPOMA repMEeTUYHOCTH.

— CepBonpuBog oTKpbiBaeT B TeveHme 40 (20) cekyHA
BO3QYLLIHYIO 3aCIOHKY.

— Bpema npeasaputenbHon npoayBku npu 60MbLLORA
Harpyske cocTtaBnfaeT 30 cekyHA,.

— CepBonpuBog 3akpbiBaeT B TeveHne 35 (17) cekyHa

BO3AYLUHYHO 3aCITOHKY [0 NONOXEHNA 3aXKUraHnA.
— [MpoucxoouT HaYano 3axkmuraHue - 4 CeKyHAabl.

— OTKpbIBAKOTCA ra3oBblil MarHATHbIE KnanaHbl.
—lapaeTt gaBneHvne B apmartype.

— Pene paBneHunA rasa oTKNOYaeT ropenky.

— [a30BbIN MarHNTHbIN KnanaH 3akpbiBaeTCA.

Ecnv pene paBneHua rasa He oTKMO4aeTcA nNo
NCTEYEHMIO BPEMEHU 3aLUMThI - 2 CEKYHAbI, TO
yrnpasnaoLwee yCTponcTao 610KUPYETCA B MNONOXEHUN
HeMcnpaBHOCTM.

Mpu ucnosHeHnn ¢ ABYMA MarHUTHbIMKW KNnanaHamm

M KoHTponem repmetnyHocTy W-DK 3/01

— HauuHaeT paboTaTb ABUraTenb ropenku.

— CepBonpuBog oTKpbIBaeT B TedeHune 40 (20) cekyHAa
BO34YLUHYIO 3aCMOHKY.

- Bpemsa npeasapuTensHon npoayskmu npy 60sbLWoNn
Harpy3ke coctaBnaeT 30 ceKyHA.

— KOHTpOnb repmMeTMYHOCTU COOTBETCTBYET pabodemy
npoueccy (cMm. pasgen 24).

— CepBonpuBop, 3akpbiBaeT B TedeHue 35 (17) cekyHa
BO3AYLLHYIO 3aCMOHKY A0 NONOXEHUA 3aXKUraHnA.

— HauuHaeTcA oTc4eT BpeMeHu nepesa 3akuraHnem - 4
CEKyHAbl.

— OTKpbIBaAeTCA MarHUTHbIV Knanax.

- MapaeT pasneHve B apmatype.

— Pene paBnennsa oTko4aeT ropernky.

— MarH1THbIN KnanaH 3akpbiBaeTcA.

Mpwu HapyweHun paboyen nocnenoBaTesIbHOCTU
CMOTpM onucaHue ycTpoucTea ynpaBsnenua LFL 1...
¥ panbHeulne NOACHEeHMUA.
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8. MoaroroBka K NnepBMYHOMY BBOAY B aKCniyaTauuio

8.1 KoHTponb aaBneHuA NoaKno4YeHUa rasa

B3apbiBoonacHo!

[aBneHue noaKIOYEHUA ra3a He [OSKHO
npesbiWaTh YKa3aHHOE Ha WUNbauKe
OMNACHO| MakcuMmanbHO AOoNycTUMOe AaBJsieHue
apmaTtypbl. lMepen nepBU4HbIM BBOAOM B
9KCMyaTauuio NpoBepuTb AaBlieHne
nogkKno4yeHua rasa:

1. MoaknouuTb K hUbTPY MaHOMETP.

2. MeaneHHO OTKpbIBaTb LWAPOBOM KpaH 1 npu
9TOM HabniopaTb 3a NoKasaHUAMM MaHoOMeTpa.

3. Kak TonbKo aaBrneHue noakloyYeHnA rasa
npeBbICUT MaKCcUMaribHO AONYyCTUMOe AaBrieHue
ANA apmaTypbl, Cpasy Xe 3aKpbITb LLapoBOMn
KpaH. He BBOAUTb ropesiky B 3KCnnyartauuio.

4. NMpowuHcopmupoBaTtb Gnvkanwiee
npeactasutenbctBo WEISHAUPT.

8.2 YpaneHue ra3o-Bo3ayLwHOM CMeCcu U3 ra3onpoBoaa

YpaneHue razo-Bo3ayLLIHON CMecH

Mepen nepBUYHbLIM BBOAOM B 3KCMyaTaumio
Heo6X0aMMO CMyCTUTb ra30-BO34YLLIHYIO CMECb U3
apmarypbl.

Ha mecTa I/I3MepeHVIl7I ra3oBoro MarHUTHoOro KnanaHa
noaKn4arTCA WiaHrn anAa oreogda F330-BO3,D,YLLIHOVI
CMecCH, BbiBeleHHble HapyXy.

LLlapoBow kpaH oTKpbiBaeTcA. [a3 u3 apmartypsbl
BbIXOAMT MO LWaHram crycka ra3o-so3ayLuHON CMecu
Ha OTKpPbITbIN BO34YX.

Mocne yoaneHuAa F830-B03,D,yLIJHOI7I CMecCHn Ha
n3mMmepuTesibHble WTyuepbl MarHUTHOIO KnanaHa CHoBa

npucoeaunHaeTca U-obpasHan Tpyba nnm KOHTPOSbHbIN
MaHoOMeTp.

Ecnu npoBepoyHan ropesika MOHTUMPYeTCA Ha
yCTaHOBKe, TO OTCYTCTBME ra30-BO3AYLWHON CMECK
OOJIXKHO KOHTPOJIMPOBAaTbCA 3TOW rOpesikou.

Bo3ayx unu uHepTHbIN ra3 [oSKHbI 6bITb
BbITECHEHbI U3 pacnpeaenuTenbHbIX YCTPOUCTB.
3Tn paboTbl 06bIYHO NPOBOAUT NOCTaBLUUK rasa.

Mpu 3ameHe 3neMeHTOB apMaTypbl nepen
NOBTOPHbIM BBOAOM B 3KCNJlyaTaLuio AOMKHa
npoBOAUTbLCA NpoBepKa repmMeTu4HOCTU U
yoaneHue ra3o-Bo3ayLHOW CMeCH.

9. BBoA B akcnnyartauuio ra3oBbliX yCTpOﬁCTB

9.1 KoHTposnb nepea nepsUYHbLIM BBOAOM B 3KCnnyaTauuio

BcA yctaHOoBKa AO/MKHa NpPoBepATLCA nepen

nepBMYHbIM BBOAOM B 3KCMnyaraLumio.

e [lpuBeneH nu TennoreHepaTop B paboyee
cocTofHue?

e [locTaTO4HO NN HaMONMHEHbI TEMOoreHepaTop 1

oTonuTesibHaA cuctema TennoHocuTenem?

CyulecTByeT N NOABMXKHbBIN NPEAOXPAHUTESNBbHbIN

KnanaH?

OTKpbITa N 3acnoHKa B rasoxone?

CB060AaHbI M AbIMOBbIE KaHarnbl?

Pa6oTaloT N1 BEHTUNATOPbLI BO3AyxoHarpesartenen?

HocTaTo4yHa nu nogada ceexero Bosayxa?

MpaBunbHO N Npon3BefeHa pa3BoaKa YyCTaHOBKU?

HaxonAtcA v B paboyem nonoXxeHun perynAaTopsbl

9.2 KoHTpOsb NnameHun

Temneparypbl, AaBMEHUA U OrPaHUYNTENbHbIE
YyCTPOWCTBA 3awmThl?

O6ecneyeH nn 3anpoc Ha BbipaboTKy Tenna?
MpaBunbLHO NU YCTAaHOBNEHO BOAOCHAGXeHME?
lMpousBeneHa nv npodyska Tonamnsonposoaa?
MpaBunbHO NW HanpaB. BpaLl ABUraTena ropenkun?
MpounsBeneH N1 KOHTPONb repmeTuy apMaTypbl?
MpaBunbHO NN AaBNeHWA NOOKIOYEHUA ra3a?

MoXeT BO3HUKHYTb HEO6X0AMMOCTbL B MPOBEAEHNN
OOMOJTHUTESBHBIX MPOBEPOK, 06YCNOBEHHbIX
0COBEHHOCTAMM YCTAHOBKM.

[nA aToro cnepyeT yunTbiBaTb NpeanmMcaHuna no
paboTe oTAesbHbIX 3NIEMEHTOB YCTAHOBKM.

MoHM3aUMOHHbIN KOHTponb Ha LFL...n LGK...

22 24
R e ?
N

S FE

MUKpoamMrnepmeTp
(AmanasoH uamepeHun
0...150 pA)

Y® - koHTponb QRA2 Ha LFL
22 23

MUKpoamMnepmeTp
(AmanasoH namepeHui
0...600 MKA nnun 0...1 MA)

MuHuManbHo Tpebyembiii KOHTPOSbHbIA TOK B MKA
MWHUMAnbHO Tpeb. noHnsauma Yd-adenka QRA2

KOHTPOJIbHbIN TOK 6 70
06bI4HO foCTUraemMble >15 >120
3Ha4yeHunA
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MpoBepkKa paT4ynka niameHu
MoHM3aLMOHHbIE 9N1eKTPOabl: pa3beAUHEHNEM
LUTEKEPHOro pazbemMa B6M3n KneMmMHuKa.

YO - aieMeHT: BbITArMBaHNEM N3 gepxaTena Ha
donaHue ropenku.

YKasaHue: n3mepeHne KOHTPOSIbHOMO TOKa Ha
aBTomarte ropeHua LGK16... ¢ YO - anemeHTom QRA
53/55 BO3MOXHO TOSIbKO C MOMOLLbIO CeLnanbHOro
nameputensHoro npnéopa KF 8832.




9.3 HacTtpouka rasoBbix yCTPOUCTB

OnAa aByx- n TpexctyneH4aTbix ropenok GL 30/40
HacTpauBaloOTCA BHayane ycTponcTtsa pabortaiowme
Ha ra3e, a NIOTOM yCcTpoMcTBa paboTalowme Ha
xuakom tonnuse. Npu perynupyembix ropenkax
AOJDKHbI HACTPaMBaTbCA YCTPOUCTBA AJ1A XXKUAKOro
TonnuBa nepep ra3oBbiMU yCTPOMCTBaMM.
BknioyeHue
— Pabouunn BbikntoyaTeNb ropenku yCTaHOBUTL B
nonoxxeHue “ras”
— OTKpbITb LIAPOBOW KpaH.
— Ocnabutb NPY>XMHY perynAatopa naBfeHna rasa
(cmoTpu paspen 4.2).
—Nepeknioyartens B WkKady ynpasneHnA yCTaHOBUTL B
nonoxexne "Cton”.
— YcTaHOBKY pa3bnoknpoBaTthb.
— Bkntountb pabounin BbIKNoYaTb ropenku.
3axuraHue
Mo ncTeyeHne BpeMeHn NpeaBapuTenbHON NPOAYBKU
oXXmpaeTcd npouecc obpasoBaHuA nnameHu. NMpu
npobnemax ¢ 3aXKuraHmem nNpoBepAETCA yCTaHOBKa
rasoBoro gpoccena (4omkHo 6bITkb: 0kono 5...10 ° Ha
LLKasie ra30Boro Apoccens), a Takxe NnonoXxeHve
BbIKIlO4aTENA 3a>KUraHna B cepeonpusoae (ZM: Homep
IV), 1 npyn HeobxoauMOCTU, HEMHOTO yBenu4dmsaroTcA. o
MWKpPOaMnepMeTpy NMPOBEPAETCA KOHTPOSIbHbIN TOK.
KoHTposnb npome)xyTo4yHoM obnacTtu (mexxay
”Manom Harpy3kom” v "60bLION Harpy3Kon™):
Cepsonpuog paboTtaeT npumepHo 20 CekyHA nocrne
Masion Harpy3Ku 3a>knraHus.
[laBneHune rasa no tTabnuue B pasgene 9.7 (oaBnexHune
YCTaHOBKM Nepe MarHUTHbIM KranaHoM)
ycTaHaBnMBaeTCA PerynAToOpoM AaBreHnd rasa.
MpoeogmnTtca CO - KOHTPONb.
[openka GL.:
MpounssecTu HeobxoanMbIe UCMpPaBeHNA Npu
yCTaHOBKE OAaBJIEHNA rasa.
McnonHeHune ZM:
PacdmkeumpoBatb cepsonpusog. 3aTem
noBOpa4YMBaTh BPYYHYO PErYIMPOBOYHYIO Wwanby
AnA rasa u 3acmkcmpoBaTtb CEpPBOMNPUBOLA,.
MponsBecTn AnA KaXxgoro yCTaHOBOYHOIO Kynavka
nameperme CO Ao nonoxkeHna 60NbLLOR Harpy3Ku.
[openka RGL:
MpounaBecTn He06X0ANMbIE KOPPEKTUPOBKMU
OOMONTHUTENbHOM HACTPONKOW AaBfieHUA rasa.
YcTtaHoBKa 60/bLIOK HAarpy3Ku.
YcTaHoBKa 60MbLLOW Harpy3ku ¢ CepBONPUBOAOM
NPOV3BOANTCA SNEKTPUYECKM:
WcnonHeHne ZM:
PacdukcmpoBaTb cepBonpuBog,. NoBepHyTb
perynvmpoBOYHyIO Wanby ra3a B cpegHee MnonoXxxeHme
1 3adhmMKcMpoBaTb CEPBONPUBOL. YCTaHOBUTL Nepe-
KnoyaTtenb B WwkKady ynpas. Ha 60MnbLUyio Harpy3Ky.

[lnA 60nblION Harpy3Kn HE0HXo0ANMOE HACTPOUTb
Tpebyemoe KONMYeCcTBO ra3a u Npou3BoAATCA 3aMepbl
no ra3oBoMy cHeTUUKY (TabnmyHble 3HaYeHnA
OaBneHvsa rasa B pasgene 9.7 cny>kaT TONbKO Kak
npeaBapuTenbHble 3Ha4. NPy HAaCTPOMKE N KOHTPOJE).
KoHTposnb Hag npoueccom ropeHus
[openka GL.:
Pacxoa rasa perynupyeTcA 3MeHeHeM HaCTPONKM
[LaBneHuda rasa. 3Ha4eHnA NapameTpoB COKUraHusA
LOCTUraloTCA PerynmpoBKON MOKOM NEHTHI
perynmpoBO4HOM LWanbbl 4nA BO3ayxa u
NO3ULIMOHMPOBaHWEM PETYNINPYEMO BTYIKU TaK, YTOObI
MPY NOMHOCTBIO OTKPBITON BO34YLUHOM 3aCMOHKE Obin
nonyy. onTUmarsibHble napaMmeTpbl U cTabusn-e nnama.
[openka RGL:
PerynvupoBaHue ru6koin neHTon n yCTPOMCTBOM
CMeLUMBaHWA 4NA cny4yanA NPUMEHEHNA XXUAKOro
TOMNMBa HEBO3MOXHO. Mpu perynmpoBKu
KONMNYECTBO rasa ¢ NOMOLLbI TMOKOW NEHTHI U, B
cny4ae HeobxoanumMoCTw, AOMOMHUTENBHOW
HaCTPOWKW AaBMNeHNA rasa cornacoBaTth 3Ha4eHWA C
UMELLMMUCA COOTHOLLIEHUAMM.

lMpeaBaputenbHas ycTaHOBKA APOCCE/IbHOMN 3aCTOHKN

- . £ . 3 .'4 -
“"adh L /7 j
[aBneHwue rasa, HaCTpPOEHHOE Npu H60bLION Harpy3Ke,
He paspeluaeTcA 60nblue N3MEHATb.




McnonHeHune ZM:
Mpun meaneHHoOM nepexoae n3 obnactm 6onbLLIOo
Harpy3ku B 06/1acTb Mafion Harpy3ku u npu
NMOCTOAHCTBE MOLLHOCTM Mexay 60MbLION N Masion
Harpyskoi Heo6xoAMMO NPOM3BOAUTb TOYEYHbI
KOHTPOJTb FOPEHNA Ha YCTAHOBOYHbIX Kyfadkax.
Kynauku perynupyoTca Bpy4Hy NoLaroso
(nepekntoyarens ycTaHaBNMBaETCA Ha MO3ULMIO
"CTOM’, CEepBONPMBOA pactuKcupyeTcA,
HacTpauBaeTcA, CHoBa huKcupyeTca).
[openka GL:
3HayeHnA NnapaMeTpoB rOPEHNA HACTPamMBatoTCA C
NMOMOLLbIO TMOKOM NEeHThI (ANA BO34yXa).
[openka RGL:
3Ha4veHnA napameTpPOB rOPEHUA HaCTpaMBatoTCA C
MOMOLLbIO TMOKON NEHTHI (ANA rasa).

Mpu 3TOM HEO6X0AMMO ObpallaTb BHUMAHUE Ha
paBHOMEPHbIN U3rM6 NEHTHI.

YcTtaHOBKa Masioll Harpy3km

MNepekntovaTtens B WKadyy ynpasneHma
ycTaHaBNMBaeTCA B NonoXeHue "cTyneHsb 17 nnu
"Manan Harpyska’ KonmyecTBo rasa, Heobxoammoe
ON1A Manoun Harpy3Kku, yctaHaBnmBaeTcA paboymm
BbIK/THOYaTenemM B paboyem pexxume ycTaHoBKM (Z:
Homep I, ZM: Homep VI) n 3amepAeTcA No ra3oBomMy
CYETUUKY.

Heobxoammo obpaluaTb BHUMaHWE Ha HUXKHME rpaHunLbl
3Ha4YeHMA MOLLHOCTM pabouunx nonewn, Temnepartypbl
[ObIMOBbIX ra30B, & TAKXe Ha AaHHble MPOM3BOANTENA
KOTNOB.

HacTtpoiika perynupyemou BTy/IKU

Tvn OcHoBHasa HacTponka *
ropenku Lindpsl Ha pbl- [nnHa, Mm
Yare npueoaa

30/2-A 1 ~ 40
40/1-B 3 ~ 40
40/2-A 1 ~ 55
50/1-B 1 ~ 55
50/2-A 2 ~ 50
60/2-A 2 ~ 60
70/1-A 2 ~ 60
70/2-A 2 ~ 60

* MakcumarsnbHbIA X04 3aCNIOHKM NpY MOMHOCTLIO
OTKPbITOW 3aC/TIOHKE BO3ayXa.

Perynupyemble BTYIKM 3aKpbIThl A0 NONOXEHNUA

Kynadka 3,5-4. 3T0 COOTBETCTBYET NPUMEPHO HacTh

Harpysku npu paboTe Ha XUAKOM Tonmse.

B noaunumn Harpy3ku 3axknraHna npu paboTte Ha rase
U XXMAKOM TOMSINBE CTEPXXEHb BUNKM MEPEKITIOYEHNA
nepepay nepemMeLLaeTcaA B NPYy>XUHY BTYNKW.

Y ropenok GL30 perynupyemas BTynka
HacTpavBaeTcA B 3aBMCUMOCTM OT MOLLHOCTMW.
CuoBur Bo Bpems paboTbl HEBO3MOXEH.

BHumaHue:

Ecnu wapoBas ronoBKa Ha pblyare npuBoga
BBUH4YEHa B APYrylo pe3b0Oy, TO HY)KHO
ob6A3aTenbHO UCNONb3oBaTb NpefoXpaHeHue BUHTA
(cm. NUCT NPUNOXXEHUN).
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3akntountenbHble paboThbl
[MpoBepAeTcA ycTaHOBKa Harpy3kKu 3aXKnraHuna y
HaCTPOEHHOW FoOpenkn 1 Npu HeobXoANMOCTH
yCcTaHaBnNMBaeTCA Ha pabo4mx BbIKOYaTeNAX B
pabo4yem pexxume ycTaHOBKU (Z: Homep V, ZM: Homep
IV). HacTpoiika nponaseneHa BepHO, eCrnv ropenka
3anyckaeTcA 6e3 OCNIOXKHEHWIM NPy NOSIHOCTbIO
yOaneHHOM rase B yCTPONCTBE CMELLUNBAHNA.
Heobxoammble namepeHna MoryT NpoOBOANTLCA, ECIN
ropenka hMKCupyeTca B TOYKE Harpy3Ku 3axKuraHuaA
(Z: Tymbnep B cepsonpuoge; ZM: pazbeanHeHne
KJIEMM MaCcCOBOr0 MPOBOAHMKA Ha CEPBOMNPUBOAE
nocne AOCTWKEHNA Harpy3ku 3a>knraHus).
Mocnepytowlee namepeHne rpaHU4Horo 3HaveHna CO
Npv yCTaHOBKM "Manon Harpy3kun Ha 60ombLuyto” unm
”60nNbLUOW HAarpy3Ku Ha Masyto”.
[MpoBepaeTcA paboTOCNOCOBHOCTL CUCTEM
npenoxpaHnTesbHbIX YyCTPOMCTB (Hanpumep, pene
OaBreHnda rasa n Bo3ayxa, TepMocTar, npeccocTar...)
NPOBEPATCA HA YCTAHOBKE MPW 3KCMyaTaumm n
HacTpavBaloTCA Npu HeO6XOANUMOCTMW.
JokymeHTauuA
Cneayowme 3Ha4Y€HNA HACTPOMKU 3aHOCATCA B
NPOTOKON.
[na Harp. 3a)XuraHua:
pacxof rasa pacxop rasa
KOHTPOSbHbIV TOK pacxop rasa nepef wap. Kpa.
CcO pacxop rasa nepes Lwap. KpaH.
CO,
Ona cxmkeHHoro rasa: CO
n3mepeHue caxxeobpas. Temnep-a AbIMOBOrO rasa
[aBnieHne BeHTUNATopa
TAra n JaBneHne B TONMOYHON
Kamepe, KOHTpP. TOK

Ona 6on. u manomn Harp.:

HacTtpovika perynpyemoni BTynku

Pbiqar npusoga perynupyemoii BTyIKn/HacTposika
Xofa 3ac/iIoHKu




9.4 Hactpouka pene naBneHuA rasa

Pene nasnerune rasa tun GW50A2
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9.5 HacTpouka pene naBneHua Bo3gyxa

Pene paBneHus rasa, MUH.

[nA HacTponku pene aasneHuA raza HeobxoamMmo
NOAKIIOYNTL MaHOMETP K MEeCTY namepeHmAa Ha DMV u
MUKpoamnepmeTp AS1A USMEePEHNA KOHTPObHOIO TOKaA.
Mpwn onpeneneHnn TO4KU NepekoyeHna Heobxoaumo
06paTUTb BHUMaHWE Ha To, 4Tobbl OHa He bbina Bhille
NOMOBMHbI AaBNEHNA HACTPOWKM, a 3HayeHne CO
cocTaenAno He 6onbe 1000 ppm. MNMpu aToM
Heo6X0ANMO YUYNTbIBATb KOHTPOSbHbIN TOK.

HacTpovika npoucxoguT crnegyowmm 06pasom:

1. [openka B paboTe (bonbluaA Harpy3ka).

2. 3akpbIBaThb LWAPOBOW KPaH Taknm o6pas3om, 4Tobbl
[OaBfieHue no NokasaHnAM MaHoMeTpa MeaneHHo
CHMXXanocs.

3. [laBneHne HaCTPONKM AOCTUIHYTO Toraa, Korga
— 3Ha4deHune CO yBenumunBaeTcA
— KOHTPOJSIbHBIN TOK HE HUMKE MUHUMASTbHOMO

[ONYyCTUMOrO 3HaYeHNsA
— VNN He NOo3XKe AOCTMXKEHNA NONOBUHbI 3HA4YEeHUA
perynupyemoro AasfieHuA.

4. YCTaHOBOYHYIO Wanby pene AaBneHuA rasa
MeANeHHO NOBOPayMBaTh BNPaBo Noka He
NPOV30MAET PErYINPOBOYHOE OTKJIIOHEHNE FOPESKN.

5. KoHTponb - ropesfika cHoBa HauymHaeT paboTaTb C
OTKPbITbIM LIAPOBbIM KpaHoM. [Mpu 3akpbITUn
LIAPOBOro KpaHa MOXXHO KOHTPONMPOBaTh AaBSIEHNE
OTKHOYEeHMA. ABTOMAT rOpeHUA He JOMKEH
NPOM3BOANTb aBaPUIAHOTO OTKITHOYEHNA.

Pene pasneHuA rasa, makc. (cornacHo TRD)

[omkHo HacTpamBaTbCA Ha 3Ha4YeHne 1,3 X Pyaxe.

Pene pgaBnennsa Bosgyxa tnna LGW50A2

Pene paBneHnA npeasBapuTenibHO HACTPOEHO.
Heo6xoaumo nepenpoBepuUTb TOUKY
nepeKknioyYeHna Npu perynmpoBske.

Mpn aTOM HEOHXOANMO NPON3BECTU USMEPEHUNE

A depeHumanbHOro aasneHma Mexay Todkamu 0 u
0. N3ameHeHne aasneHne MoXHO Habnoaatb npu
NPOXOXXAEHUN YCTAaHOBOYHOW 06/1aCTN HACTPOEHHOWN
ropenku. MuHnmanbHoe 3HavyeHne
andhepeHumnanbHOro AaBneHna NCnonb3yeTcA AnA
onpeeneHnA TO4KN nepekntoyeHua. Touka
nepekntoYeHNs yctaHasnueaeTcA Ha 3Ha4veHune >80%
OT MUHMMASIbHOIO 3HaYeHua auddepeHunanbHOro
fasneHua. [inA 3Toro OTBMHYMBAIOT KOXYX pene
[OaBfIeHUA N Ha YCTAHOBOYHOM KOJece yCTaHaBNnBatloT
paccuynTaHHOe 3Ha4YeHme.

Mpumep:
MwuHumansHoe andepeHumnansHoe
JasrieHve 20 mbap.

Touka nepekntoYveHnA pese aaBneHma Bo3ayxa
20 x 0.8 mbap = 16 mbap.

YcTaHOBKM AnA 0TBoAA AbIMOBbIX ra3oB,
TennoreHepaTopbl, MECTO PACMONOXEHNA, NOABOSA
BO34yXa MOryT OKa3blBaTb BIMAHWE Ha pene AaBfeHuA
BO34yxXa un ero HaCTpOI7IKy, 1N Bbi3biBaTb HeO6XO,E|,VIMOCTb
B MNOACTPOMKE.
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9.6 KoHTposnb Hag npoLeccom ropeHunA

TennoTta cropaHuA gnA pas3findHbiXx BUAoB rasa u CO,makc.

Bug rasa TennoTta cropaHua CO,makc.
MIO>x/m2 kBT4Y/m?

1-aA pa3HOBUOHOCTbL ra3oB

lpynna A (ropoackowu ras) 15,12...17,64 4,20...4,90 12...13

pynna B (marncTpanbHbIi ras) 15,91...18,83 4,42...523 10

2-aA pa3HOBMAHOCTb ra3oB

pynna LL (npupogHbIn ras) 28,48...36,40 791...10,11 11,5...11,7

Mpynna E (npupogHbii ras) 33,91...42,70 9,42...11,86 11,8...12,6

3-A pasHOBUAHOCTb ra3oB

MponaH P 93,21 25,99 13,8

ByTtaH B 123,81 34,30 14,1

[nA SKOHOMWYHOW 1 6€30TKa3HON paboTbl yCTAHOBKM
Heob6Xx0aMMO NPOM3BOAUTL 3aMepbl

3MUCCKMN B AbIMOBbIX ra3ax.

O pasnnyHbIX 3Ha4YEeHNAX MaKCMManbHOTO COAEPXKaHNA
CO, MOXXHO 0CBEAOMUTLCA Y ra30BOro NPeanpuATUA
(MpubNM>XeHHbIE 3HAYEHNA CMOTPU B Tabnumue).

KoadpuumeHT n36biTKa BO3ayxa He AOISDKEH
npesbiwaTb Npu 6onblion Harpy3ske 10...20% v npwm
masnoun Harpy3ke 30%.

CO,makc.
KoadhdpmumeHt \ = ——
n3bbiTka BO3ayxa

CO, cmechb.

CopeprxaHue CO He fOMKHO 6bITh 60nee 0,005% B
ob6beMHbIX gonAax (50 ppm).

TemnepaTypa AbIMOBbIX ra3oB AJ1A 60/bLION
Harpysku (HOMMHarIbHOM Harpy3Ku) MOXXHO
onpenenuTb NPU HaCTPOWKe ropesiku Ha
HOMMWHaNbHYIO Harpysky.
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Mpu manown Harpy3ke TemnepaTtypa oTXo4ALWmUX
rasoB onpepgenAaeTcA o HacTpanBaemown obnacTu
perynupoBaHua. [inA BOAOrpeinHbIX KOT/I0B
Heo6xo0AMMO yYnUTbIBaTb AaHHblEe NPOU3BOAUTENA.
Kak npaBwuso, 3gecb HacTpauBaeTcA manas
Harpy3kKa, KoTopan nexuTt B obnactu 50...65% ot
HOMMWHaNbHOM Harpy3Ku (AaHHbIe yKa3aHbl Ha
wWunbauke Kotna).

[OnA Bo3gyxoHarpesaloLWwmx ycTaHOBOK obnactb
Masnon Harpy3Ku KoTna pacnosio)KeHa eLye Bbllle.
3pechb Tak )xe ocoboe BHUMaHue ob6paTuTb Ha
OaHHble npousBoauTenA.

YcTponcTBO 0TBOAA AbIMOBbIX Fa30B AOJSDKHO ObITb
yCTaHOBJEHO TaK, 4TObObl u3bexxatb ero
noBpeXxaeHua B pe3ysibtaTe obpasoBaHuA
KoHAeHcaTa (UCKJTIoYeHue CoCTaBNAT KUCNOTHbIE
KaMWHHbIe YCTAaHOBKM YCTOW4YUBbIE K KUCJIOTam).




9.7 laBneHue HaCTPOMKN U MUHMMaJibHOE AaBJieHMe NOAKIIIYEeHUA

Moka3saTtenu gaHHbIX Tabnuy pacc4yuTaHbl Ha NJamMmeH-
HbIX ronoBax B ugeasiuanpoBaHHbIX ycsioBUAX. MNoa-
TOMY 3Ha4eHUA ABNAIOTCA OPUEHTUPOBO4YHbIMU ANA

Tunopap 30/2 n 40/1

MowH.  Moakn. MMHWUM HU3KOTO JaBNeHNA

ropenku (aaen. NOAKMNO4YeHUA B Mb6ap nepeq,

[kBT]  3anop. KpaHoM, Pg yaxe = 300 M6ap)
HomuHan. anametp apmatypbl
40* 50* 65 80 100 125 150
HomuHan anameTtp ras. apoccena
40 50 50 50 50 50 50

Moakn. NMHAK BLICOKOTO AaBNEHNA

(naBneHve HacTp. B Mbap nepes
[BONHBIM MarHUTHbIM KfianaHoMm)
HomuHan. anameTp apmatypbl
40* 50* 65 80 100 125 150
HomuHan gnameTp ras. apoccena
40 50 50 50 50 50 50

MpupopaHbIn ras E, H, = 37,26 MOx/m® (10,35
1200 58 31 17 12 10 9 -
1400 79 42 23 16 13 11 10

1600 102 54 29 20 16 14 13
1800 128 68 36 24 19 17 16
2000 158 83 44 29 23 21 19
2200 190 100 53 35 27 24 22
2400 226 118 62 42 32 28 26
2550 2565133 70 46 36 31 29

kBT4/M?), d=0,606
23 19 11 8 7 6 6
32 25 15 11 9 8 8
42 33 19 14 12 11 10
53 42 25 18 15 14 13
65 52 31 22 19 17 16
79 63 37 26 22 20 20
94 75 44 31 26 24 23

106 84 49 35 30 27 26

MpupoaHbIi ras LL, H;= 31,79 MOx/m* (8,83
1200 83 44 23 15 12 11 10

1400 112 59 31 20 16 14 13
1600 145 76 39 25 20 17 16
1800 183 95 49 32 25 22 20
2000 226 117 60 39 30 26 24
2200 272 141 72 46 35 31 28
2400 - 167 85 54 41 36 33
2550 - 188 96 61 46 40 37

KBTY/M?), d = 0641
33 26 156 10 9 8 8
45 36 20 14 12 11 10
59 46 27 18 15 14 13
75 59 34 24 20 18 17
92 73 42 29 24 22 21
111 88 50 35 29 26 25
132 105 60 42 35 31 30
- 118 67 47 39 35 34

COXWXKeHHbIN ra3 B/P, H, = 93,20 Mx/m® (25,89 kBTu/m?), d

1200 27 16 10 8 - -

1400 36 21 13 10 9 9 -
1600 46 27 16 13 11 10 10
1800 58 33 20 15 13 13 12
2000 71 41 25 18 16 15 14
2200 86 49 27 22 19 17 16

=1,555
11 9 6 - -
16 13 9 7 6 6 6
20 17 11 9 8 8 7
26 21 14 11 10 10 10
32 26 18 14 13 12 12
38 32 21 17 15 14 14

2400 101 57 35 25 22 20 19 46 38 25 20 18 17 17
2550 114 64 38 28 24 23 21 51 43 28 23 20 19 19
Tunopap 50/2

MouwH. [Moakn. MMHMK HU3KOoro AaBneHnsa | Moakn. MMHUKM BbICOKOTO AaBneHus

ropenku (aaen. Noakmno4eHns B M6ap nepen

[kBT]  3anop. KpaHoM, Pg yaxe = 300 M6ap)
HomuHan. auametp apmatypbl
40* 50* 65 80 100 125 150
HomuHan anameTp ras. gpoccena
50 50 65 80 80 80 80

(haBneHwe HacTp. B M6ap nepes
[LBOMHBIM MarHUTHbIM KanaHom)
HomuHan. auameTp apmaTypbl
40* 50* 65 80 100 125 150
HomuHan guametp ras. apoccens
50 50 65 80 80 80 80

MpupopaHbIi ras E, H, = 37,26 MOx/m® (10,35

2000 163 96 54 39 33 30 29
2500 245140 75 52 42 38 36
3000 - 1983 100 66 52 46 43
3500 - -128 81 62 54 50
4000 - —-159 98 73 63 58
4500 - -193116 85 71 65
5000 - - —-1385 97 80 73
5500 - - -156110 90 81

kBT4/M?), d= 0,606
70 64 41 32 28 27 26
102 93 56 41 36 34 33
139 126 73 52 45 41 40
- - 91 63 53 48 47
- -112 76 62 56 54
- -135 88 72 64 61
- 102 81 72 68
- 117 92 80 75

MpupoaHbIn ras LL, H;= 31,79 MOx/m* (8,83

2000 234 136 76 54 45 41 39
2500 - 201107 72 58 52 49
3000 - —142 92 72 63 59
3500 - -182114 87 75 70
4000 - - -—-138102 87 80
4500 - - =164 119 100 91
5000 - - - -1386113102
5500 - - - -155126 113

KBTY/M?), d = 0641

101 92 58 45 40 37 37
- 133 79 59 51 47 46
- —-104 74 63 58 56
- —-131 90 75 68 66

- 107 88 79 76

- 126 101 90 86

- 115101 96

- 130 112 106

COXM)KeHHbI# ra3 B/P, H, = 93,20 Mx/m® (25,89 kBT4y/M?), d = 1,555

2000 74 47 30 24 21 20 19
2500 110 67 40 30 26 25 23
3000 152 90 52 38 32 29 28
3500 201 116 65 45 38 34 33
4000 257 147 79 54 44 39 37
4500 - 180 95 63 50 45 42
5000 - —-112 72 56 50 47
5500 - -130 82 63 55 51

35 33 23 19 18 17 17
49 46 31 25 23 22 21
66 61 39 31 27 26 26
85 78 48 37 33 31 30
107 97 58 43 38 35 34
130 118 69 50 43 40 39
- - 81 57 49 45 43

- - 983 65 54 49 48

obwei npegBapuTesibHOW HacTpouku. NMpwu perynu-
poBaHuM [0 paboymx 3HaYEeHU COOTBETCTBYIOLLEN

YyCTaHOBKMW BO3MOXXHbI HE3HAYMTESIbHbIE OTKJIOHEHUA.
TunopAapg 40/2 n 50/1

MoLLH.

ropenku (nasn. NoaKnYeHnA B mbap nepes

[kBT]

[Moakn. NMHUM HU3KOTO AaBNeHuA

3anop. KpaHOM, P yaxe = 300 M6ap)
HomuHan. puameTtp apmartypbl
40* 50* 65 80 100 125 150
Homunan anameTp ras. gpoccensa
40 50 65 65 65 65 65

MoAkn. NMHMM BLICOKOTO AaBNeHnA

(aaBneHwe HacTp. B Mb6ap nepen
[OBOVIHBIM MarHUTHbIM KrianaHom)
HomuHan. gnameTtp apmarypbl
40" 50* 65 80 100 125 150
HomuHan gnameTp ras. gpoccena
40 50 65 65 65 65 65

MpupopaHbIii ras E, H,= 37,26 MIx/m° (10,35
9

1600
1800
2000
2400
2800
3200
3600
4000

99 51 25 15 12 10

125 65 31 19 14 12 11

154 79 38 23 17 14 13

220 1183 54 32 23 20 18

299 152 72 42 30 25 23
-199 93 55 39 33 29
- -117 68 48 40 36
- —143 84 59 49 44

KBT4/M?), d= 0,606
39 31 15 10 8 7 6
49 39 20 13 10 9 8
61 48 24 16 12 11 10
88 69 35 23 18 16 15
119 94 47 30 24 21 20
- 123 62 40 31 27 26
- - 78 50 39 34 32
- - 97 62 48 42 40

MpupopaHbIii ras LL, H, = 31,79 Mx/m* (8,83

1600
1800
2000
2400
2800
3200
3600
4000

142 73 35 21 15 13 11
180 92 43 26 48 15 14
221 112 53 31 22 18 16
-161 75 44 31 26 238
-218 101 58 41 33 30
- —-131 76 53 43 39
- -165 94 66 53 48
- —-203116 80 65 58

KBTY/M®), d= 0641
56 44 22 14 11 9 9
71 65 28 17 13 12 11
87 68 34 21 16 14 13
126 99 49 31 24 21 20
- 134 67 42 32 28 26
- - 88 55 43 37 35
- -110 69 53 46 43
- —-136 85 66 57 54

C)XMXKeHHbIN ra3 B/P, H, = 93,20 Mx/m® (25,89 kBTu/M?), d = 1,555

1600
1800
2000
2400
2800
3200
3600
4000

43 24 18 9 7 7 6
54 30 16 11 9 8 7
66 36 19 13 10 9 8
95 51 26 17 14 12 11
128 68 35 23 18 16 14
166 88 45 29 23 20 18
209 110 55 36 27 24 22
258 136 68 43 33 29 27

17 14 8 5 -
22 17 10 7 6
27 21 12 8 7
39 381 17 12 10 9 9
53 42 23 16 14 12 12
69 55 31 21 18 16 16
87 70 38 27 22 20 19

108 86 47 33 27 25 24

* OaHHble no DN40 genctBuTenbHbl Kak ana 1 1/2”
Tak v anAa 2” apmatypbl DN50.

[JaBrneHue B TONOYHOW Kamepe B M6ap AONKHO
Npu6aBNATLCA K MUHUMaNIbHOMY 3HAYEHUIO
OaBlIeHUA.

NMop6op HOMUHaNbLHOrO AUamMeTpa apMmaTypbl AnA
ropoACcKoro rasa npon3BoAuTCA NO OTAENbHbIM
pabo4yum nuctam, ne4yatHbin Homep 900.

[nA nogKso4eHUA NIMHAN HU3KOIO AaBJIeHUA C
LOBOWHbIM MarHUTHbIM KnanaHom (DMV)
NMPUMEHAIOTCA perynAaropbl aasreHusa no EN 88 ¢
npepoxpaHuTenbHoOn membpaHon. MakcumasnbHO
AonycTumMmoe 3HadyeHue AaBrieHMA NOAKIII0YEeHUA
nepep 3anopHbIM KpaHOM Ha yCTaHOBKax HU3KOro
pasrneHusa coctasndaeT 300 mb6ap.

Mpu noaknNo4eHUU NMHUN BbICOKOrO AaBlieHUA
moryT npumeHATbCcA HD-perynatopbl no DIN 3380
M3 TEXHUYECKOM 6poLutopbl “PerynAatopbl AaBfieHUA
€ NpeaoxpaHUTENbHbIMU YyCTpOMCTBaMU ANA
rasoBbiX U KOMO6MHUpPOBaHHbIX ropeniok Weishaupt’

B aTou 6polutope onucaHbl HD-perynatopbl
AaBNeHuA onA gasJsieHuA noakyeHusa oo 4 6ap.

MakcumanbHoe gonycTumoe AaBsieHue
noakKnw4YeHUA CMOTPU Ha WNNbAUKe.

[daHHble anAa TennoTbl cropaHua H; npuBeaeHbl Ha
0°C n 1013,25 mbap.
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Tunopap 60/2

MoLuH.

ropenku (aasen. noakno4eHns B Mbap nepeq

[kBT]

[MoAKn. NMMHUM HU3KOTo AaBneHuA

3anop. KPaHOM, P yaxe = 300 M6ap)
HomuHan. auameTp apmatypbl
50* 65 80 100 125 150
HomuHan gnameTp ras. gpoccens
65 65 80 100 100 100

MoAkn. NMHWM BLICOKOTO AaBNEHNA
(maBneHve HacTp. B M6ap nepes
[ABONHBLIM MarHUTHbIM KnianaHom)
HomuHan. guameTtp apmatypbl
40* 50" 65 80 100 125 150
HomuHan gnameTp ras. gpoccena
65 65 65 80 100 100 100

MpupoaHbIi ras E, H;= 37,26 MIOx/m°® (10,35 kWh/m®), d = 0,606

3500
4000
4500
5000
5500
6000

- 118 71 52 44 40
- 148 87 61 51 46
- 181 104 72 58 52
- -122 82 66 59
- -141 93 74 65
- -162 105 82 71

166 148 82 54 43 38 37
- 187 101 65 51 44 42
- -1283 76 59 51 48
- -—146 89 67 57 54
- -171102 75 63 59
- -198 116 84 70 65

MpupoaHbIn ras LL, H,= 31,79 M>x/m* (8,83

3500
4000
4500
5000
5500
6000

- 158 90 62 51 45
- 200 111 74 59 52
- -134 87 68 59
- -158 101 77 67
- =-185 115 86 74
- 131 96 82

kWh/m?), d = 0641
- -107 66 51 43 41
- -—133 80 60 50 47
- -162 95 69 58 54
- -194 111 80 65 60
- - -128 90 73 67
- - -—147 101 80 73

CO)XMXKeHHbIN ra3 B/P, H, = 93,20 Mx/m® (25,89 kWh/m®), d = 1,555

3500
4000
4500
5000
5500
6000

107 58 39 31 28 26
186 72 47 36 32 30
168 87 55 42 36 33
203 103 63 47 40 37
-120 73 53 45 41
- 139 82 59 49 45

76 69 42 31 26 24 23
96 86 51 36 30 28 27
118 106 61 42 35 32 30
142 127 72 48 39 35 34
168 150 83 55 44 39 37
197 175 96 62 49 43 41

Tunopapn 70/1 n 70/2

MoLuH.

ropenku (Aaen. NoakmoyeHns B M6ap nepeq

[kBT]

MoAKs. IMHUM HU3KOTO AaBMeHUA

3anop. KPaHoM, Pg yaxe = 300 M6ap)
HomuHan. pnameTtp apmatypbl
50* 65 80 100 125 150
HomuHan anameTp ras. gpoccena
65 65 80 100 100 100

MoAK”N. NMHUM BLICOKOTO AABIEHUA
(haBneHve HacTp. B M6ap nepes
[LBOVHBIM MarHUTHbIM KJianaHom)
HomuHan. guameTp apmatypbl
40* 50* 65 80 100 125 150
HomuHan guametp ras. apoccens
65 65 65 80 100 100 100

MpupopaHbIi ras E, H, = 37,26 MOx/m® (10,35 kWh/m?), d = 0,606

5000
6000
7000
8000
9000
10000
10500

- -19 79 63 56
- -159 102 78 68
- 126 94 81
- 154 112 94
- 183 130 108
- 150 122
- 160 130

- -—143 86 64 54 51
- -195 112 81 66 61
- - =141 99 79 73
- - -—-174 118 93 84
- 139 107 96
- 161 122 108
- 173 129 114

MpupopaHbIii ras LL, H, = 31,79 Mx/m* (8,83

5000
6000
7000
8000
9000
10000
10500

- -155 97 73 63
- 126 92 78
- 159 113 93
- 135 109
- 158 126
- 143
- 152

kWh/m?), d = 0641

- -191 108 76 62 57
- 143 97 76 69
- 182 120 92 82
- 145 108 95
- 172 125 109
- 143 123
- 152 131

COXM)KeHHbI# ra3 B/P, H, = 93,20 Mx/m® (25,89 kWh/m?), d = 1,555

5000
6000
7000
8000
9000
10000
10500

201 101 61 45 38 35
- 136 80 57 47 42
- 178 101 69 56 50
- -124 82 65 58
- -149 97 75 66
- =177 12 85 74

- =192 120 91 78

140 125 70 46 37 33 32
194 172 93 59 47 41 39
- -—-120 74 56 48 45
- -149 89 66 56 52
- -—182 106 77 64 59
- 124 89 72 67
- 134 94 76 70
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* OaHHble no DN40 geinctBuTenbHbl Kak anAa 1 1/2’;
Tak u anA 2” apmatypbi DN50.

[laBneHne B TOMNOYHOM Kamepe B M6ap AOMKHO
I'Ipl/l6aBJ'IF|TbCF| K MUHUMalibHOMY 3Ha4eHUKO OaBJiIeHUA.

[nA NoaKNio4YeHNA NMHNMN HU3KOTO AaBneHnA
NPYMEHAITCA perynATopbl gasneHuA no EN 88 ¢
npeagoxpaHuTensHo membpaHon. MakcmmansHoO
[ONyCcTUMOe 3HavYeHve AaBneHnaA NoAKYeHNA nepes
3anopHbIM KpaHOM Ha yCTaHOBKax HU3KOro AaBfieHus
coctaBnAeT 300mbap.

Mpy NOAKAOHYEHNUN NINHUN BBICOKOTO AaBNEHUA MOryT
npumeHATbeA HD-perynAaTopel no DIN 3380 n3
TeXHN4ecKomn bpoLutopsl “PerynATopbl AaBneHuA ¢
npeaoxpaHnTenbHbIMK YCTPOUCTBAMU ANA ra30BbiX U
kKoMbBuHMpoBaHHbIX ropenok Weishaupt”

B aTon 6powtope onucaHbl HD-perynaTopbl gaBneHua
O1A AaBneHnA nogknoyeHma no 4 6ap.

MakcumanbHoe AonycTUMOe AaBNeHNe NoAKMYeHNA
CMOTpPM Ha WNNbAUKE.

[aHnHble pnAa TennoTbl cropaHna H; npueeneHsbl Ha 0°C
n 1013,25 mbap.




10. HacTpouka ycTporucTBa cMeluMBaHUA

Tun ropenku MnameHHana Oteep noagnop. Perynup. KoHuuyeckasa [a3. hopcyHka o [lMepemelneHne BTYNOK
ronosa wanbbl BTyNnKa ¢ nopanop. wanba Mpup. Cxnx.
Tvn o Hap.o BHYT. o Hap.o BHYT.o rasE ras a b c d e

GL30/2-A G30/2 250 - - 185 190 65 - - 40 - 90 - 10
RGL30/2-A G30/2 250 - - 185 190 65 - - 40 - 90 - 10
RGMS30/2-A G30/2 250 - - 185 190 65 - - 40 - 90 - 10
GL40/1-B G30/2 250 - - 185 190 65 - - 40 - 90 - 10
RGL40/1-B G30/2 250 - - 185 190 65 - - 40 - 90 - 10
RGMS40/1-B G30/2 250 - - 185 190 65 - - 40 - 90 - 10
GL40/2-A G40/2 290 - - 215 217 75 - - 40-60 - 100 - 10
RGL40/2-A G40/2 290 - - 215 217 75 - - 40-60 - 100 - 10
RGMS40/2-A G40/2 290 - - 215 217 75 - - 40-60 - 100 - 10
RGL50/1-B G40/2 290 - - 215 217 75 - - 40-60 - 100 - 10
RGMS50/1-B G40/2 290 - - 215 217 75 - - 40-60 - 100 - 10
RGL50/2-A G50/2 350 290 205 200 185 75 15 13 <50 60 150 20 10
RGMS50/2-A G50/2 350 290 205 200 185 75 15 13 <50 60 150 20 10
RGL60/2-A G60/2 400 345 235 230 230 70 15 13 <60 70 180 20 10
RGMS60/2-A G60/2 400 345 235 230 230 70 15 13 <60 70 180 20 10
RGL70/1-A G70/1a 480 425 205 290 290 120 16 13 <60 70 180 20 10
RGL70/2-A G70/1a 480 425 205 290 290 120 16 13 <60 70 180 20 10
RGMS70/1-A G70/1a 480 425 205 290 290 120 16 13 <60 70 180 20 10
RGMS70/2-A G70/1a 480 425 205 290 290 120 16 13 <60 70 180 20 10
YcTporcTBa CMeLWBaHWA 1 NiaMeHHbIe rofnoBbl 40/1-B n 30/2-A
yCTaHaBMBAIOTCA HEMOABUXKHO. ggﬁ_'é\
[Mocne KpenneHna ropenku Ha TennorereHepaTop
HY>XHO MPOBEPUTb KOHLEHTPUYHOCTb KONbLIEOHpa3HOro . .
BO3/YLLHOrO 3a30pa MeX /1y NMamMmeHHON rofIoBoW 1 T T B j
NoAMNOPHOM LWanbom unu, COOTBETCTBEHHO,
perynupyemMoi BTYKOW.
YctpouncTBo cmewmBaHua Tunopaaa 30/40
PacnpeneneHune raza npomcxoguT no 4 0TBEPCTUAM Ha
BHELLHEM KOoJbLie MOAMOPHON Wwainbbl n 8 0TBEPCTUAM B
Tpybe cMelmBaHuA.
Y ropenok tuna GL 30 perynupyeman BTynKa
yCTaHaBNMBaeTCA HENOABMXKHO B 3aBUCMMOCTU OT
MoLyHocTH. CMelleHne Bo BpeMaA paboTbl HEBO3MOXKHO.

- 50/2-A
YcTpouncTtso cmewumsaHuA Tunopaaa 50/60/70 60/2-A
PacnpeneneHue raza npoucxogut no 12 oteepcTnam. 3 70/1-A. 2-A
NPAMbIX OTBEPCTUA MPOXOAAT Yepe3 NOoAMOPHYHO LLariby, ' d
6 M30rHYTbIX OTBEPCTUIN PacrofioXXeHbl 3a NMOAMNOPHOW Al al
wanbon. Mix MoxKHO nepemeLlaTb U1 NoBopaYnBaTh B ' N
noboM HanpaBneHun. 3 0TBEPCTUA, USOrHYTbIE K LIEHTPY,
HanpaBfeHbl K CpeaHEMY OTBEPCTUIO KOHUYECKON
MOAMNOPHOW Warbbl Ny HUX HET POPCYHOK. 10 hOPCYHOK,
pacnonoXeHHbIX Bbille, B ra30MpoBoAe YyCTPOMCTBA
CMeLUnBaHUA AnA NPUPOAHOTO U CXXMXKEHHOTO rasa
O0OMHAKOBbI. Y YCTPOMCTB CMelumBaHuA rasa S - 20
OTBEPCTUI (32 OOMONHUTENBHYIO LIEHY).
PerynupoBaHue cO CTOPOHbI AaBJIEHUA
[na pocTnxeHna, No BO3MOXHOCTN, 60/bLLOro AnanasoHa
peryniMpoBaHnA y yCTPONCTB CMELLUNBAHUA €CTb
pacronoXeHHasa co CTOPOHbI AABIEHUA perynnpyemas TN e \
BTY/IKa Me>ay NOANOPHOW LWaiGo 1 NiaMeHHOM rofoBOA. __,—":::3 %‘J

- C—

IMpw coeomHeHNM C BO34yLLHOW 3aCNIOHKON perynupyemasn
BTYynKa nepemetuaetca. [pun manon Harpyske BTynka
3aKpbITa, a npuw 60MbLLIOM Harpy3Ke OTKpbITa. I3MeHeHne
OCHOBHOW HAaCTPOMKM MOXXHO NMPON3BOANTb TONbKO
32>XMMHO BTYNIKOWN B pblyare perynMpoBaHuva, a
N3MeHeHe Ny Ty TONMbKO pbl4arom npmeoaa (M. pasaen
9.3). Y ropenok Tunopaaa 50/60/70 ecTb BTOpaA
perynvpyemMas BTynKa Mexay KOHMHYECKOW NOANopPHON
LLanb0oun 1 0TBEPCTUEM MOAMOPHON LLaNbbI.

— %@__

Perynupyemas BTynka B OTKPbITOM
NOMNOXXEHUN NPy BONBLIOK Harpy3ke

Perynvpyeman BTynka B 3aKpbITOM
MOMOXEHUN NpW 3anycke ropesiku u
ManeHbKOo Harpyske
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11. Pabouue nona

Tunopag 30/2-A

[m6ap] | Tun ropenkun GL30/2-A m— [1712M. rOS10Ba "0TKp.”
Twn NnnameHHON ronoBbI G30/2 - 190x65 —— nnam. rofiosa "3akp.”
MowHocTb KBT, npup ras 300-2150

CXMUX. ra3 450 -2150
MouH. Kr/4, ans. Tonnmeo EL - 40-180
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[mbap] | Tun ropenku RGL30/2-A RGMS30/2-A
Tuvn nnameHHo ronosbl G30/2 - 190x65 G30/2 - 190x65
MowyHocTb KBT, npup ras 300-2150 300-2150

CXMUX. ra3 400 -2150 400-2150
MowH. kr/4, ans. Tonnmeo EL - 40-180 -
MasyT S - 60-190
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Tunopaa 40/1-B

[mbap] | Tun ropenkun GL40/1-B, RGL40/1-B RGMS40/1-B
Tuvn nnameHHo ronosbl G30/2 - 190x65 G30/2 - 190x65
MotuHocTb KBT, npup./cxmnx. raz450 — 2550 450 - 2550
MouH. Kr/4, ans. Tonnmeo EL 45-215 -

masyT S - 70-225
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Tunopsaa 40/2-A

[M6ap] | Tun ropenku GL40/2-A, RGL40/2-A RGMS40/2-A
Tuvn nnameHHo ronosb! G40/2 - 217x75 G40/2 - 217x75
MowHocTb KBT, npup. ras 500 - 3450 500 - 3450

CXKWX. ras 600 - 3450 600 - 3450
MowH. kr/y, ans. Tonnmeo EL - 55 -290 -
MasyT S - 90 -300
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MowHOCTb B 3aBUCUMOCTM OT AaBJIEHUA B TOMNKe
COOTBETCTBYET MaKCMMasibHbIM 3HaYE€HUAM,
KOTOpbIe 6blyIn U3MepeHbl B uaeanu3mpoBaHHbIX
nnameHHbIX Tpy6ax. Bce gaHHble No MowWHOCTH
onpepeneHbl Npy Temnepartype sosayxa 20°C u
BbicoTe 500 M Haa ypoBHEM MOpH.

BenunyuHa pacxofa >XMAKoOro TonnMsa OTHOCUTCA K
3Ha4YeHuIo TerJ1oThbl cropaHuma 11,91 kBT v/kr gnA
AunsenbHoro Tonnusa EL unun 11,24 kBT 4/kr gnAa
ma3yTta S.

Moaynupyemble ropenku

Mopaynupyemasn ropenka 6asmpyeTca Ha npuHumne
NMaBHOrO - ABYXCTYNeH4YaToro perynmposaHuA.
Moaynupyeman perynmpoBoYHan XxapakTepucTmka
OOCTUraeTcA 3a cHeT 0coboro perynAatopa aAaseHuns,
BCTPOEHHOrO B WKacd ynpasneHna. Kpome Toro
NpMMEHAETCA CepBONpPUBOL, BpeMA AeNCTBMA
KOTOpOro 42 ceKyHAbl.

Bbinyckaemble TUMbl ropenok NpoBepeHbl Ha o6pasue
[NA cneayoLwmx BUAOB TONMMBA:

MpupoaHbIn ras EunlLL
C>XU>XEHHbIN ras B/P
>Kuakoe Tonnmeo EL

fopenka ¢ perynupoBaHuem 4ucna o6opoToB Uu
9NEKTPOHHbIM YCTPOUCTBOM

Mpu npuMeHeHUN perynnpoBaH1A Yucna 060poToB Uim
3/1EKTPOHHOIO YCTPOWCTBA, a TaK >ke 1 B KoMbrHaumm ¢
perynupoBaHmem O,,He NPOUCXOAUT CHUXKEHME
MOLLHOCTW ropesiku. [nAa ropenok ¢ perynmpoBaHnem
yucna o60poTOB WM ANEKTPOHHBIM YCTPONCTBOM
coBmecTHO ¢ ARF u perynupoaHuem O, (nubo 6e3
Hero) NPoMCcxXoamT CHUXEHWE AaBneHna Ha 5%.

[openka c peunpkynsauuen abiMoBbix ra3oB (ARF)
w/vnu ¢ perynupoBaHuem O,

Ecnun npeaycMoTpeHo yCTPONCTBO peUMpKynaLmMm
ObIMOBbIX ra3oB unuv perynuposaHue O,, To KpyBanA
MaKCHMMabHOW MOLLHOCTW FOPESiK1 CHUXXaeTcA
COrNacHo CneayoLmMM 3Ha4YEeHNAM:

CHmxeHune okorno, % Cuctema

5% ARF unu perynuposaxune O,
10 % ARF c perynuposanunem O,

HononHuTenbHo HeobxoaMMo y4nTbiBaTh, 4TO AnAa ARF
COMpOTMBMEHME TONOYHON KaMepbl noBbiwaeTcA B 1,3
pasa. YTO4HEeHHOe 3Ha4yeHMe yKa3aHo B U34aHum ¢
nedvaTHbIM HoMepom Ne 1025. lanee TpebyeTcA
NPOBEPUTbL HEOBXOAUMOCTb YOJIMHEHNA NIaMEeHHOWN
ronoBbl (CMOTPY crieunarnbHble UCnonHeHnsa). na
ropenok ¢ cuctemon ARF npumeHatoTcA
wymornywmTenu ToNbKo B cneunarnibHOM UCMOJTHEHUN.




Tunopaa 50/1-B Tunopsag 50/2-A
[mMbap] | Tun ropenkun RGL50/1-B RGMS50/1-B [mbap] | Tun ropenkun RGL50/2-A RGMS50/2-A
Twn NnameHHo ronosb! G40/2 - 217x75 G40/2 - 217x75 Tuvn nnameHHo rosnosbl G50/2 - 290-185 G50/2 - 290-185
MolwHocTb KBT, npup. ras 550 — 4000 550 — 4000 MouwHocTb KBT, npup. ras 600 - 5400 600 - 5400
CXNX. ras 600 - 4000 600 - 4000 CXMNX. ras 950 - 5400 950 - 5400
MouwH. kr/4, an3. Tonnmeo EL - 55 - 336 - MowwH. kr/4, an3. Tonmeo EL 95 - 453 -
masyT S - 100 -355 MasyT S - 130-480
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MowHocTb KBT, npup. ras 800-6100 800-6100
CXNX. ras 1000 -6100 1000 -6100
MouwwH. Kr/4, an3. Tonnmeo EL - 110-512 -
masyT S - 160-543
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12. Nopga4a >xnakKoro Tonnusa

BesonacHocTb aKcnyaTaumMm 3aBUcuT B 6OMbLLION
CTerneHun oT NoaBoaa Xuakoro Tonnmea. Cuctema
Tpy6ONpOBOAOB 1 pa3Mepbl NPEACTABEHbI B HALINX
TEXHUYECKUX paboynx nucTax.

LMpKynAauMoHHan cuctema
Mbl pekoMeHayeMm NpoBoanTb o6ecrneveHmne XXUAKUM
TOMJIMBOM FOPEJIKK MO KOJbLIEBOM CXEME.

Yka3aHue

[JononHnTenbHOe AaBneHne B KOMbLEBOM
TpybonpoBoae yBeNnn4MBaeT HAaCTPOEHHOE Ha 3aBoje
[aBNeHne Hacoca ropesiku.

OpHoTpyb6HaA cucTtema - yctaHOBKa Mo 3anpocy

NMoasop Tonnuea

Moason TonnuBa BOSMOXEH ANA OTAESbHbIX FOPEesioK,
paboTtatomx Ha xxmakom Tonnuee EL. Cxema
YCTaHOBKM 1 NPUHLMUMN AENCTBMA AS18 pexxnva
LUMPKYNALUK U nodayu Tonnamea npeacrasfieHbl B
pabouunx nuctax 5...

LiMpKynALMOHHBLIA HaCOC CO BCTPOEHHbIM
TOMJINBHbIM (PUSIBTPOM

Bonblune ycTaHOBKM (YCTAHOBKU NMPOMbILLSIEHHOTO UK
LleHTpann3oBaHHOro TeNOCHa6>XXeHNA) OOMKHBbI, NO
BO3MOXHOCTH, 9KCNyatmpoBaTbea 6ecnepeboriHo. Mo
3TOM NPUYUHE Mbl PEKOMEHYEM YCTaHaBNNBaTb
[OBOVHbIE HACOCHbIE arperarbl, paboTatoLme no
BbIGOPY C 0AHMM Mnn Apyrum Hacocom. Oba Hacoca
DOIMKHbI 6bITb TaK 060pyaOBaHbl MacNAHbIM
uUnNbTPOM, 4TO6bI Bb1S10 BO3MOXHO NposegeHue paboT
MO OYMCTKE Ha OCTAHOBJIEHHOM HaCOCe WU UX
hunbTpe Tak>Ke U BO BPeMA 3KCnyaTaumnm ropenku.
Mpon3BOAMTENBbHOCTb HAacoca A0MKHA
COOTBETCTBOBATb, MO MEHbLUEN Mepe, ABONHOM
MOLLHOCTU (HOPCYHKM BCEX MPUCOEANHEHHDBIX K
KOMbLEBOMY NpoBOAY ropenok. MNMpeanockinkon
ABJIAETCA MOHTaXX OoTAeninTesiA ra3a u Bo3ayxa unm
UMPKYNALNOHHOIO pesepByapa.

Ona yctaHOBOK, paboTalowmux Ha ma3syTte, AONKHbI
npeaycmaTpuBaTbCA (hUbTPbl, HACOCHI U
TOMJIMBONPOBOAbI C CONYTCTBYIOLWMUM NOAOrPEBOM.

FpAaseynoBurtenb

B ropenky (npu NnoABOAE) BCTPOEH rpA3EYNOBUTESb.
OH pomkeH npegoTepallaTb nonagaHne B MarHUTHbIE
KnanaHbl, HanpuMep, obpasytoLLerocq Npu cBapke
rpata. (pA3eynoBuUTEsNb HY>XXHO BPEMA OT BPEMEHU
npoynwaTtb, 0CO6EHHO B MEPBOE BPEMA IKCNyaTaumm.

OTpenuTtenb rasa u Bo3gyxa

B mecTe 3a6opa He0bx0aMMO YCTaHOBUTL OTAENUTEND
rasa v sosgyxa Weishaupt, k koTopomy
NpUCoeaNHAETCA ropesika B cnyyae ABYXTPYOHON
cuctembl. OTaenuTenNb rasa v BO3ayxa A0mKeH 6biTb
pacnonoXeH Kak MOXHO 6rimke K ropenke (Cm.
TexHu4yeckue pabo4dme nucTbl). 3TO 0COHEHHO
Heobxo4MMO AJ1A YCTaHOBOK paboTalolmX Ha MmasyTe.
Mpu BCTpONKe oTAENNTENA rasa n Bo3ayxa Hy>KHO
06paTnTb BHMMaHME Ha nvetowminca y npnéopa
yKasaTtebHbIN WWNbAMK.

dunbTp

[nA 3aBepLueHMn MOHTaXka Tpybonposoaa
Heobxoauma ycTaHoBKa hunbTpa nepesn HaCoCoM.
dunbTp NPefoxpaHAeT OT NONafaHnA B ropenky
3arpA3HEeHnI, MMEKOLMXCA B TOMIMBE U 3aCOPEHIN,
BO3HMKLLUX B XO4€e YyCTaHOBKM TpybonpoBoaa.

Mpwn sakcnnyataumm 6e3 ounbTpaumm MoryT
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BO3HUKHYTb CneaytoLme HENCNPaBHOCTH:
m 6/10KMpOBKa NpuBoja Hacoca
B 3aCOpEeHMne MarHUTHOrO KanaHa u YOpCyHKM

TonnuBonpoBoA ANA ropenku

TonnuBoNpoBOAbI AOMKHbI MPOBOANTLCA HA TAKOM
paccToAHMM OT FOPENiKU, YTOObI TOM/IMBHbIE LWNAaHM
MOFIY NOACOEeANHATLCA 6€3 HaTAXeHWA. [py 3ToM
Heob6xoaMMOo 06paTUTb BHMMaHWe, YTobbI ropenka
Morna Nnerko oTKuabiBaTbcA.

PerynAaTtop faBrieHUsA B KOJIbLIEBOW JIMHUN

HacTtpoiika B cny4ae ncnonb3oBaHUA XXMAKOIO
Tonnuea EL
[daBneHune B KonbLeBoW nNuHum - 1...1,5 6ap

HacTtpoiika B cny4ae ncnonb3oBaHUA XXMAKOIO
Tonnuea S

Bo nsbe>xkaHve ncnapeHna Boabl UMEOLLENCA B
>XXNOKOM TOMMMBE BOAbI MUHUMANbHOE AABMEHNE B
KOJbLIEBOW NTIMHWW, BKITHOYaA NPeaoXpaHNTeNbHbIN
KnanaH, AOMKHO HacTpaMBaTbCA Mo HUXecneayoLwen
Tabnuue. B kauecTBe ncxogHoro 6epeTcaA gaBneHue,
n3mMepAeMoe Ha BbIXOOHOM LUTYLIEpe Hacoca ropesiku.

Temnepatypa Tonnmea Ha [aBneHune B KONbLEBOWN

ropenke °C oo NHUKM 6ap
125 2,5
130 2,7
135 3,2
140 3,8
145 4,4
150 5,0

Yka3aHue:

3anopHbie opraHbl B o6paTHOM Tpy6onpoBoae
OOJDKHbI NPefoXpaHATLCA OT HenpeaHaMepeHHOro
3aKpbiBaHUA (HanpumMep, WapoBble KpaHbl NyTemM
MeXaHW4eCKOro CoeAUHEeHUA UK nyTemMm 3anopHoOM
KOMO6UHaLMKM C KOHLIEBbIM BbIKJllOHaTesiem).

BHumaHue!

Ecnv npumeHATb 3anopHoe yCTPOUCTBO NMpu
paboTte ropenku osfia KOHTPOsA
paboTocnoco6HOCTU KOHLIEBOro BbiKJ1lo4aTesnf, TO
MOXXHO 3aKpbITb PY4HOW pbl4ar TOJIbKO A0
cpabaTbiBaHUA KOHLEBOrO BbiKJIlOYaTesA.
TonbKo rnocne ocTaHOBKW Hacoca ropenku
[OMyCTUMO NOJSTHOCTbIO 3aKpPbITUE 3arNopPHOro
ycTpoicTBa. MHa4ye moryTt noABUTbLCA yaapHble
BOJIHbI U KaBUTaLMA, NpUuBoAALLME K
NoBpEeXXAEHUI0 Hacoca ropesiku.

YcTaHOBKa KfanaHoB A1A OTBOAA Y ropesiok ¢
¢opcyHkamu o6paTHOro xoaa He AONycKaeTcH.

Mpu ma3yTe S Heo6xoaMMO 06paTUTbL BHUMaHMe,
yTOo6bI BCE TOMIUBONPOBOAA U apmaTypa
[OCTaTOYHO Harpesanuchb.

OtpenuTtenb rasa u Bo3ayxa yctaHaBfiMBaeTcs, Nno
BO3MOXXHOCTU, BONIN3U ropeniku.

Y KoM6MHUpPOBaHHbIX ropesiok 6e3
aneKTpomarHUTHon My Tbl Npu paboTe Ha XUAKOM
TonnuBe Helb3A NepeKpbiBaTb 3anopHoe
YCTPOMCTBO.




MpepBapuTenbHbIA MOAOIPEB
TonsMBonpoBoAaAlwumx Tpyb kabenem nogorpesa
Kabenu nogorpesa HamaTtbIBatoT, MO BO3MOXHOCTU, He
cnuMpanbHO BOKPYr Tpy6bl, @ NPOKNaabiBaloT
napannensHO ocu Tpybbl (CM. PUCYHOK). Harpyska
Kabena nogorpesa coctasnAeT okono 30 BT Ha meTp.
Pabouee HanpsxxeHue -220 nnn 380 B. Kabenb
nogorpesa npoknagbiBaeTcA no Tpybe B 04HY 1 APYryto
CTOPOHY (CM. PUCYHOK), TaK 4TObbl 06a KoHLa kabena
nexanv B 0QHOM 1 TOM >Ke NONoXXeHun. BaxkHo, 4Tobbl
Kabenb xopoLwo npuneran K Tpybe anAa obecneveHmA
nornHon TennooTtaayn. NpucoeanHeHne Kabena
OCyLLeCTBNAETCA NPY NOMOLLM, TaK Ha3blBaeMblX,
XONOAHbIX KOHLOB KabenAa. V3onAauna Tpybbl AomkHa

lMpumep npesBapuTeLHOro Nogorpesa

M30onAumnoHHbI MaTepuan,
n3onAauma Tpybbl n3
TennocTorKoro Marepuana

AntoMuHreBan donbra

KabenbHaa ckoba

| Kabenb nogorpesa

6bITb yCTOMYMBA K TeMnepaTypam 6onee 100°. TonnueonposoAaALan
BHumaHue! Tpy6a
XonogHble KOHUbI Kabena ykopadnsaTb HEMb3A.
Mpumep ycTaHOBKM Nogsoaa >x/Tonnmea anAa magdyTta S (ropenku Tunopaga RGMS 60/70)
lopenka [openka
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Bce TONNMUBONPOBOAALIUE JIMHUM AOMKHbI DbITh
CHab)keHbl yCTPONCTBOM NpeaBapUTENIbHOrO
noporpesa. 3anopHble KfanaHbl NogBoAa U 0TBoAA
BOJKHbI 6bITb COeAMHEHbl CUCTEMOW pbl4aros.

ApMaTypbl BXxoAa U BbixoAaa ANA YCTPOWUCTB
npeaBapuTesNibHOro NoAorpeBsa NpeacTaBsieHa B
otaenbHoM 6polutope 06 ycTtpoucTBax
npeaBapuUTeNbHOro Nogorpesa.

O603Ha4yeHuA

1 PesepByap onAa xpaHeHuA ¢ yCTPONCTBOM
npeaBapuTENbHOIo Nogorpesa
BbicTpoaencTByOWMI KNnanaH (MexaHnyeckoe
COeIMHEHUE) C KOHLIEBbIM BbIKJllo4aTenem
dunebTp
LLlapoBow kpaH
Bakyym-/MmaHomeTp oT -1 oo +5 6ap
TonnueonogaroLwmn Hacoc (pe3epBHbIA HAcoC)
MaHomeTp oT 0 oo 10 6ap
O6paTHbI knanaH
OTpenutens rasa u Bo3ayxa
LLlapoBoii KpaH (MexaHn4eckoe coeanHeHnE) ¢
KOHLIEBbIM BbIKITHOHaTENEM
11 Hacoc
12 MaHomeTp oT 0 o 40 6ap

—
QOWoONOOOTP~W N

13 HacTpaunBaemblivi knanaH perynAaTopa
OaBneHnsa (HacocHaaA cTaHuuA)

14 YCTpPONCTBO NpeaBapuTenbHOro Noaorpesa
TONMBa (NEKTPUHECKN)

15 YCTpONCTBO NpeaBapuTenbHOro nogorpesa
Tonnuea (TennoHOCUTEND)

16 YCTpOWCTBO NpeasapuTenbLHOro Noaorpesa

Tonnuea (TENSIOHOCUTENb UNN SNEKTPUYECKMU)
17 TepmomeTp oT 0 go 160°

18 HacTtpauBaembiin knanaH perynatopa
OaBneHnsa (Konbuesas NNHUA)

19 MpeaBapuTenbHbIA NoAOrpeB
(TennoHocuTenNb)

20 MpeaBapuTebHbIV NOAOrPEB (IMEKTPUYECKN)

21 MepenyckHoW KnanaH
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13. HacocHaa ctaHumAa ana tonnuBa M + S

TexHU4ecKue AaHHble - HacoChbl
Mopayva npu

MoLluHOCTb HacocoB
OJ1A ropenok

Yucno obopoTtoB  [Buratens npu

WcnonHenune ¢ McnonHeHune ¢

TunopAana 60 +70 150 mm*cek.n/4  06/MuH 450 mm*/cek. KBT 1 Hacocom 2 Hacocamu
OKOIO Kr/4 Tun Hacoca Tun Hacoca
230 - 350 860 2900 1,5 SPF10/38 SPZ10/38
350 - 650 1770 2900 4,0 SPF20/38 SPZ20/38
650 - 940 2310 2900 4,0 SPF 20/ 46 SPZ20/46
940 - 965 3630 2900 5,5 SPF 40/38 SPZ40/38
Hacocbl HacTtpoiika knanaHa perynupoBaHuA gaBrieHusA

MpVMeHAITCA BUHTOBbLIE HAacockl. OHM OCHALLEHbI
OHWUM MpPeaoXpaHUTEeNbHbIM KanaHoM. OToT KnanaH
HacTpoeH Ha 3aBofe Ha 37 6ap 1 CRy>XXWUT ANA 3aWnTbl
ABurartens oT neperpy3ok. Kak npasuno, 3ToT knanaH
He nepeHacTpavBaeTcA. CO6CTBEHHO perynmpoBka
[JaBneHnA HacTpanBaeTCA NPy NoMOLLY BCTPOEHHOTO B
HaCOCHYI0 CTaHUMIO perynAaTopa AaBfeHus.
PekomMeHayeTcA YyCTaHOBUTb HACOChI HA 3M1aCTUYHbIE
onopbl.

TexHnyeckue aaHHbIe:
MakcumanbHoe fonycTtumoe

OaBreHune Brycka: 5,0 6ap
MakcumanbHO ONYyCTUMBINA BaKyyM: 0,5 6ap
MakcumanbHo gonyctumoe

haBneHve pacnblieHns: 30 6ap
MakcumansHaa Temnepartypa

Ha BxoAe noaBoaa X/Tonnmea: 90°C

MakcumanbHasa BA3KOCTb y Hacoca: 450 mm?/cek
Ha 4To Hy>XHO 06paTUTbL BHMMaHuUe Npu BBOAE B
3Kcnnyaraumio

Hacoc Hy B koeM crnydae He fonkeH paboTaTb BCYXYHO.
Mpun BBOAE B 9KCMNyaTaLmio Hy>XHO 3anofHNTb
dunbTpbl, TPYOONPOBOAbI U HACOCHI XUAKUM
TOM/IMBOM U yOanuTb BO34YX.

MpoBepuTb HanpaBneHne BpalleHna ABUraTenen.

duUnbTpbI

Vcnonb3yoTcA BbICOKO MOLLHOCTHbIE OTCeMBaroLme
dunbTpbl. PUNbTP YCTAHOBIEH Y KOprnyca Hacoca. Y
OBOMWHOro arperata nepeg, kaxxgblM HacoCoMm
BKJ/THOYEHO MO 0AHOMY (bunbTpy, YacToTa
OYUCTUTENBbHbIX Pa6OT 3aBUCUT OT CTEMEHU
3arpA3HEeHHOCTU XWAKOro Tonnunea.

[na masyTa S npegycmarpuBaroTCA TOMNNUBHBIE
hVnbTPbI C NpeaBapuTenbHbIM NOAOTPEBOM.
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CHATb rnyxyto rarky no3.5 Haj yCTaHOBOYHbIMMY
BUHTaMK. HacTpouTb Xenaemoe gaBrieHne Hacoca.

MoBOPOT MO YacoBOWA CTPEsKe = NoBbileHNe

haBneHus.
[MoBOPOT NPOTMB YaCOBOWN CTPESIKE = NMOHMXKEHNE
OaBIEeHNA.

HacTpoliky MOXXHO KOHTPOIMPOBAaTh N0 MAHOMETPY.
PacnonoxeHHble nepes MaHOMETPOM LLUAPOBbIE KPaHbI
HY>XHO OMNATb 3aKPbITb NOC/E 3aBepLUeHNA npolecca
HaCTPOWKMU.

LLlapoBbie KpaHbl y HACOCHOM CTaHLUM

LLlapoBble KpaHbl 3aKpbIBaOTCA TONBKO Ha BpeMA
npoBeAeHnA PEMOHTHbIX paboT Hacoca.

VY OBOWHbIX CTaHUMIA C ABYMA Hacocamu LapoBble
KpaHbl pe3epBHOro Hacoca AOMKHbI OCTaBaTbCA BO
BpeMA paboTbl OTKPbITbIMU. O6paTHbIN MOTOK XXMUAKOrO
TonnmMea npenoTepalaeTcA obpaTHbIM KnanaHom. Tem
cambIM AnA NePEKIItOYEeHNA ¢ OAHOro Hacoca Ha Apyron
[OCTaTOYHO 3a[eNCTBOBATbL NepeKioyaTesb B
pacnpenenMTenbHOM YyCTPONCTBE.

3anopHana cuctema nepep ropesikomu

LLlapoBble KpaHbl, Kak NpaBuIio, 3aKpbIBAOTCA TOMbKO
Ha BpeMsA NPOAOIKNTENIbHbIX CEPBUCHBIX PaboT unu
ocTaHoBa. OHY MexaHU4ecKn CoeauHEeHbl 1 CHab>KeHbI
O[HUM KOHLIEBbIM Bbik/toyaTenem. KoHueBo
BbIK/MOYaTeNb NpeaoTepaLlaeT BBOA ropenku B
SKCMyaTaumio Npv 3aKPbITbIX LWAPOBbLIX KpaHax.

BHumaHwume:

Ecnu npumeHATb 3anopHoe YCTPOMUCTBO Npu
paboTe ropenku ona KOHTposnA AeUcTBuUA
KOHLIEBOIrO BbIKJ1lO4aTeNA, TO MOXXHO 3aKpbITb
PY4HOM pblyar TONIbKO A0 cpabaTbiBaHUA
KOHLIeBOro BbiKJitoyartesnd. TonbKo nocne
OCTaHOBKM Hacoca ropesiku fonyckaeTcA
MOJIHOCTbIO 3aKpbiTUe cuctembl. UHavye moryTt
NpPouU301TU yaapbl AaBJIeHUA U KaBUTaUumA,
npuBoAALLMe K NOBPEXAEHUI0 HacoCa ropenku.




HacocHasa ctaHuma ¢ 1 Hacocom tuna SPF

@ Pasmepbl HacocHOM cTaHuun SPF
SPF 10/38 20/38 20/46 40/38

H:I o »dsfe

o 33,7 483 42,4 60,3
d2 26,9 33,7 33,7 483

i ? | il

HacocHasa ctaHumsa ¢ 2 Hacocamu tuna SPZ

Pa3mepbl HacocHou cTaHuuu SPZ
SPz 10/38 20/38 20/46 40/38

ST di 33,7 483 42,4 60,3
Mdite b d2 26,9 33,7 33,7 483 9]

J | | L |
O >Knpkoe TonNnmeo - BXop, (CO CTOPOHbI Hacoca) O Tlopenka - oTBoa (CO CTOPOHbI MOHTaXa)
O >Kupkoe TONAMBO - BbIXO4 (MMHNA K ropernke) O [nyxaA rarika BUHTa HACTPOWKWN AaBMeHnsa
0 >Kuakoe Tonnmeo - 0TBOA (HAcoChl - 0TBOA) O TlMoporpes unbTpa

14. MoHTaXX WNaHroB B MeTasyin4eckou onsietke (masyt S)

RGMS40/RGMS50 - lNpumep

Tun Mpucoe-
ropenku h I b1* b2 b3 DN guHeHue
30/40 690 80 200 8 470 20 M30x1,5
50 780 80 200 8 470 25 M38x1,5

* Pasmep 3aBmcuT OT Bbl6Opa BEMMYUH U UCNOMHEHWA
3arnopHON cUCTEMbI (CM. pabounin NMCT, NevaTHbIN
HomMep 745)
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RGMS60/RGMST70 - lNpumep

Tvn Mpucoe-
ropen. h | bi* b, by r DN AauHeHue

60 655 570 1000 130 620 240 16 M26x1,5
70 760 570 1000 130 675 240 20 M30x1,5

* Paamep 3aBMCUT OT Bbl6Opa BENMUYUH U UCTIONTHEHWSA
3anopHom cnucTembl (CM. paboynii NINCT, NeYaTHbIN
Homep 745)

O6patHblii o MNpAmMoii xon Mpamoi xon O6paTHbI xo4

o,

{ . bg N by )

TonnuBHble
LunaHrv
yCcTaHaBnmBaloT
€A 3aKa34MKoM

Obuee

|_|pl/l MCcnonb3oBaHMN TONJTMBHbLIX U HAMOPHbIX LWTaHroB
pedb naetT o rMOKUX WaHrax U3 BbICOKOKa4eCTBEHHOMN
ctTaimc I/ISOJ'IFlLLMeI7I 13 BbICOKOKa4YeCTBEHHOMN
NPOBOJIOKM.

C y4eTOoM Hu>KenpuBeneHHbIX npaBuni NnpuMeHeHnA
TOMSINBHbIE U HAMOPHbIE LUIaHM XOPOLLO
npucnocobneHbl ana paboTel Ha masdyTe. OHu
yCTOI7I‘-II/IBbI K XUMN4YeCKUM BJIMAHUAM

U TemnepaType XX1MOKoro Tonamea npu
NPOAOIKUTENIBHOM pexknme paboThbl.

Hosble HopMbl TRD 411, DIN 4787 npeanucbiBaloT
MCMONb30BaHWe LWNAaHroB B METAINIMYECKOM OMNNeTKe
ONA yCTaHOBOK, paboTaroLwmx Ha masyTe.

TonnuneHble 1 HarnopHble WJ1iaHrn Heob6xoaAMMO
3awmulatb OT BHEWWHNX MeXaHN4YeCKUxX I'IOBpE)K,D,eHVIVI.

Mpu MOHTaXke HY>KHO 06A3aTeNbHO NPocNeauTb 3a
TeM, YTOObI MPU MOHTAXKE LUSIAHrOB HE MPOMCXOAMIO0 UX
Kpy4deHune. Hu npu moHTaxke, HY BCcrneacTeme 6onee
No34HMX NepeMeLLeHU He AOMKHO BO3HMKATb
nepekpy4vsaHve. BaxxHo, 4To6bl 06a KOHLa LinaHra
¥ HanpaBneHue nepemelleHUA HaXoANNMUCHL Ha
OHOW NJIOCKOCTM.

[na obecrneyeHnAa MOHTaXa 6e3 KpyyYeHnNa Hy>KHO
BHayarne cBo604HO YKPENUTb LUMAHT C OAHOM CTOPOHBI.
Mocne 3TOro Hy>XKHO 2-3 pasa NPoM3BECTN CBOBOAHOE
nepemMeLleHne wnadra, anq Toro 4Tobbl OH
BbIPOBHANCA, cTan 6bl 6e3 nepekpyymMBaHuA, 1 TONbKO
Nnocne 3TOro XeCTKO 3aTAHYTb.

Mpy 9TOM y pe3bbOBbIX COEAUHEHNIA HY>KHO NPK
MOHTaXKe 06A3aTeNbLHO UCMOJIb30BAaTb BTOPOM KoY
ANnA nogaep>xaHusa.

Heobxoaumo npocneauTb 3a TeM, YToObI BO BpeEMA
JKcnnyaTaumn LWWNaHrm He Kacanucb gpyr apyrau
OKpY>KaroLWwmx NPeaMeTOoB (YacTel ropesnku,
TpybonpoBOAOB UK YacTen KoTna).

Bo BpemAa MOHTaXa Hy>XHO BblAepXK1BaTb
HeobxoaumMble paanychl crnba u MUHUMAasbHbIe ANMUHbI
LwnaHros. [pu ropnsoHTanbHOM MOHTaXe Heobxoanmo
B 60MbLUMHCTBE CryYaeB npeaycmaTpmBaTh Onopy
LUSIaHroB.

MoakntoveHna WwnaHros MOryT 6bITb npounsseneHbl no
Bbl60py B 060mx HanpaB/1eHNAX BpaLlleHUA.

Mpumep

Moakno4unTb WnaHr 6e3 nepekpy4mBaHua. Y
BpaLLaloLmxcA pe3bboBbIX MOAKIIOYEHUI NPY MOHTaXe
MCnonb30BaTh ANA Nogaep>XXaHna BTOPOWN KIoY.
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TpeboBaHUA U TEXHUYECKUE AaHHble

TonnuBHbIe WAHrU NpU ycTaHOBKE noAasoaa
Xx/Tonnuea (nogBoA U OTBOA)

[nA XXnaKOTONMNUBHBLIX YCTAHOBOK S LUMAHT AOMKHbI
ObITb paccunTaHbl Ha paboyee nasnexHne 10 6ap u
pabouyyto TemnepaTypy (TennoHocutens) 160°. C
y4eTOM TemMnepaTypHoro chaktopa aAnA
BbICOKOKQ4YEeCTBEHHOW CTanu ANA TaKux LWIaHroB
pernameHTMpyeTcA cneaytoulee:

HOMVHaNbHOE AaBlieHne
ucnbiTateslibHOE faBrieHne

PN = 16 6ap
PP =21 6ap

Mpu MOHTaXke TONNMBHbIX WAHroB ANA noasoaa u
oTBOAa (MeXAy HaCOCOM U1 XXeCTKOMN pa3BoaKom
Tpyb6onpoBoaa) HY>XHO 06paTUTb BHUMaHME Ha
YyepTeXXM No ycTaHOBKe, OTHOCALYMECA K
KOHKpPETHOMY NPOAYKTY.




[na amnsensHoro Tonnuea EL noctaenAtoTcA
TONNMBHbIE LUMAHT B COOTBETCTBMM C HOpMown DIN
4798, yacTtb 1, knacc aaenexni A. Mo DIN 4798
MaKcumanbHaA onvHa wnadra coctasnAetT 1,5 m.

[NoporpeTble, Mo XenaHuio, TOMAMBHbIE WNaHrn anA
paboTbl HA Ma3yTe, MOLHOCTb Ha Kaxkabin 80 BatT.

TexHun4yeckue gaHHbIE:

HomunHaneHoOe paBneHve PN =10 6ap
VicnbiTaTensHoe gaBneHve PP =15 6ap
Pabouyaa Temnepartypa TB=70° C

HanopHbie wnaHru (mexxay Hacocom u hopCcyHKOMN)
[nA npMMeHeHnA HanOpPHbIV WAHT JOKEH ObiTh
paccuuTaH Ha paboyee gasneHue 30 6ap u paboyyto
Temnepatypy 160°..

C yyeToM TemnepaTypHOro oakTopa Mbl
pernameHTVpyeM criegytoLlee:

Pabo4yaa Temnepartypa TB=160°C
HomunHanbHOe gaBneHve PN = 64 6ap
VicnbiTaTensHoe gaBnexHne PP =82 6ap
Pabo4yee naBneHve PB =30 6ap

MwuHMManbHbIN paguyc n3rnba 3aBucuT oT
HOMMHaNbHOro AnamMeTpa, NPUMEHeHNsA, MaTepuana u
BMaa npomssoacTsea. [loasoa wnaHra K Halewn
npoayKUum nyTeM NCMofb30BaHUA OPUTMHANBHBIX
[eTanen JOMKeH CornacoBbIBaTbCA C U3rOTOBUTENEM.
[nA npMMeHeHnA nnu ke MoHTaXka HeobXoaMMO
BblAepXXUBaTh creayoLlme MMHUMasbHble paanychl C
Yy4EeTOM PYKOBOACTBA MO MOHTaXKY.

MunumarnbHble pagnychi

DN r = MUHUMasbHbIN
paguyc narnba

6 70
8 100
10 110
12 110
16 210
20 240
25 250

[nvHy wnaHroB Hy>KHO 6paTb 4OCTATOYHO BOMbLLLIOMN.
Ha KoHLuax LWiaHra Hy>HO y4yecTb o6aBKY Ha ASMHY.
OTa anvHa fonkHa octaBarbCcA NPAMOMN, T.€. N3rnb
MOXET Ha4YMHaTbCA TOMbKO NOCMe 3TOro NPAMOrO
oTpesKa.

/JlobaBka Ha anvHy

DN Z = [lobaBKa Ha AnviHy
6 80
8 85
10 90
12 100
16 125
20 130
25 135

Mocne ycnewHo NpoBeaeHHOrO MOHTaXa HY>KHO
NPOBEpUTb BblAEePXMBaHNE MUHUMASIbHBIX PaauycoB B
cambIX HeOMaronpUATHbLIX MecTax, ecrim Heo6xoanmo,
NPV MOHTaXe [0XHO 6bITb YCTAHOBMEHO XXECTKOe
orpaHuyeHune afs orpaHu4eHnA nepemMeLLeHus.

MoakroyeHne TONNMUBHbIX WaHroB B
3aBUCUMOCTHU OT TUNA ropesiku

TonnuBHbIE WNaHru

DN/OnuHaB mm Pe3bboBoe Moaki.

coefuH. yepes
Moa- OtBOA CO HUnNnesnb
BOpA, CTOPOHbLI €O CTOP.
Hacoca yCTaH.
GL40/1-Bu.13 1000 1000 G 1/2 G1/2
30/2-A
RGL40/1-B 20 1000 1000 M30x1,5 G 1
RGMS40/1-B 20 1300 1000 M30x1,5 G1
u. 30/2-A
GL 40/2A 20 1000 1000 M30x1,5 G1
RGL40/2-A 20 1300 1300 M30x1,5 G1
RGMS40/2-A 20 1300 1000 M30 x1,5 G1
RGL50/1-B 25 1300 1300 M38x1,5 G1
RGL50/2-A 25 1300 1300 M38x1,5 G1
RGMS501-B 25 1500 1150 M38x1,5 G1
RGMS502-A 25 1500 1150 M38x1,5 G 1

TonnueHbIe WNaHru

DN/OAnuHaB mm Pe3bboBoe Moaki.

coeavH.  uvepes
Moa- OTsBoa co HUNnenb
BoA, CTOpPOHBbI  CO CTOp.
Hacoca yCTaH.
RGL60/2-A 25 1300 1300 M38x1,5 G

RGMS60/2-A 16 1150 1500 M26x1,5(18L)G 1/2

RGL70/1-A 25 1300 1300
RGL70/2-A 25 1300 1300

M38x1,5 G1
M38x1,5 G1

RGMS70/1-A 20 1150 1500
RGMS70/2-A 20 1150 1500

M30x2(22L) G 3/4
M30x2(22L) G 3/4
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15. Cuctema npeaBapuTesibHOro nogorpesa

Y ropenok paboTaroLmx Ha MasyTe Hy>XHO NoJorpeTb
TOMMMBO A0 HEKOTOPOW, HeobXo4. AnA pacnbifi-A,
Temnepartypbl. [peasap. nogorpes TOMNMBa MOXET
OCYLLECTBATLCA KaK 3/1IeKTPONOAOrPeEB, Tak U NOAOTPEB
Cpenomn Npu NOMOLLM TENSTO0OMEHHMKA; KPOME TOro -
nyTem KOM6MHaUMn Mexxay NpeasapuTenbHbIM
3/1EKTPONOAOrPEBOM XMOKOIro TOMMMBA U MOAOrPEBOM
>KWAKOro Tonnuea cpeow. B kadectse TennoobMeHHUKa
ncnonb3yeTcA ropAYan Boaa, nap HU3KOro AaBneHus,
nap BbICOKOro AaBNEHWA UM TONMBO-TEMNSIOHOCUTESb.
Y yCTaHOBOK, MMEIOLLMX CTaHLMIO NPeaBapuTenbHOTO
nogorpesa cpeaon npu NoMoLLmM TennoobMeHHrKa 6e3
BKJTHOYEHHOW CTaHUMM NpeaBapuUTeNbHOro
3NEKTPONOAOrpesa, AA nogorpesa Masyta S
HeobxoaMMbl crieaytoLme 3Ha4eHNA MUH-0ro AaBfIeHVA
UM COOTBETCTBEHHO, MUH-bIX. TEMNeparyp:

nap BbICOKOr0 aaBneHnsa bonee 7,5 6ap;

ropAdanA soga 180-200 °;

Tonnueo-TennoHocuTens 200-300 °.

OTu TemnepaTypbl U, COOTBETCTBEHHO, AaBEHNA
HeobxoaMMbl BCeraa AnA noaorpesa XXunaKkoro Tonnmea
[0 HeobxoaMMOoW oA pacnbiieHNA BASKOCTM UMK,
COOTBETCTBEHHO, TEMMEPATYpbI.

KoMbuHMpoBaHHOE YCTPONCTBO NpeaBapuTesisHOro
nogorpesa COCTOUT U3 OAHOM CTaHUUK
npeaBapyTenbLHOro NoAOrpeBa Cpeaomn Npy MOMOLLM
TennoobMeHHMKa 1 0QHON CTaHUMM NpeasapuTenbHOro
3MEKTPONOAOrpeBa, KOTOPbIE NPU MOHTaXE AOMKHbI
6bITb COeanHeHbI Mexay cobor. Hy>kHO coeanHnTb
BbIXO4 TOM/MBA CTaHUMM NPeaBapuTENbHOrO NoJorpesa
npuv NOMOLLY TENI006MEHHMKaA C BXOAO0M Tonnvsa
CTaHuMv NpeaBapuTesIbHOro 31eKTPONoAorpeBa.
PacnonoxxeHHbIM Mexxay yCTporMcTBaMu
npeaBapuTENbHOrO NOAOrPeBa CPEAON NMPU NMOMOLLM
TennoobMeHHNKa 1 9NeKTPONoAorpeBa WapoBon KpaH
no3.1 pormkeH 6biTb 3aKpbIT. OH AOMKEH BbITb OTKPbIT
TONbKO BO BPEMA 3arycKa XonoAHON KOTENbHOM

YcTpoiicTBO npeasap. 31eKTponogorp., Tunopan 50

YyCTaHOBKW 40 TEX Nop, NOKa He 6yaeT AoCTUrHyTa
KOHeYHasA TemnepaTypa nnm, COoTBETCTBEHHO, KOHEYHOE
OaBreHve ycTaHOBKW. B 3To BpemA ocyLlecTBnAeTcA
TONbKO NpeaBapUTENbHbBIN ANEKTPONOAOrPEB.
HacTpoinka Harpy3sku >XMaKOTOMSIMBHOM rOpesiku BO
BpPEMA npoLecca 3anycka XornoaHON yCTaHOBKM JOMKHO
6bITb COrNacoBaHO C TEMMOBOW MOLLUHOCTLIO YCTAHOBKM
npeaBapuUTENbHOIO AN1EKTPONoaorpesa.

Mpu onpoknabiBaHUM FrOopenKu nogorpesaTenv
Tonnuea ¢ Teny1oo06MeHHUKOM 3achnaHLoBaHbI €
nosopoTom Ha 90°. Moaorpesatenu Tonnusa MV9 n
MV10 MO>XHO BCTPOUTb TONIbKO FOPU3OHTasNbHO C
BblLLIE€ PacMnosIoXKEHHbIM FOPU3OHTasNIbHbIM BbIXOA0M
TennoobmMeHHUKa Npu XXUAKOM Tonsimee -
TensioHocuTesie, U, COOTBETCTBEHHO, C HUKE
pacnosioXXeHHbIM ropU3oHTasIbHbIM BbIXOAOM MpU
nape. Ecnu ropesnka 3akasaHa B UCNOJIHEHUM, KOraa
OHa ONPOKUHYTAa, TO 3TO yXKe npeaycmoTpeHo. NMpu
AanbHEeALWnX NnepemMeLLeHUAX ropenkm us
HOPMaJsibHOrO NMOJSIOXKEHUA B ONPOKUHYTOE
nosio)KeHne Heo6xoANMbI AOMOSTHUTESNIbHO CKOObI
ANA KpensieHWA noAa. Tonnmsea ¢ Teny1006MeHHUKOM.
Moporpes ronoBku hOPCYHKU

B nepxaTtene anekTpodoB A1A nogorpesa ronoBku
(POPCYHKM BCTPOEH HarpeBaTenbHbIM naTtpoH B 100 BaTT.
Temnepatypa perynmpyeTca 3f1eKTPOHHbIM P -
perynatopom. [1na nony4yeHna gaHHbIX 0 Temnepartype
BCTPOeH yyBcTBUTENbHBIN 3nemeHT NTC. MNprnbop ROB
MOXKHO HacTpauBaTb 6eccTyneH4aTbiM obpa3om oT 65°
0o 130°.

Pa3mblikatoLee TemnepaTypHOe pene B perynatope
UMeeT NocneaoBaTesibHoe COeAMHEHNE C Pa3MbIKaOLLMM
pene yCTPONCTBO NpeaBapuTeNbHOro Noaorpesa
Tonnvea. OH ebnokmpyeT 3anyck ropesiku b No
OOCTUXEHMIO ONpedeneHHon TemnepaTypbl rofnoBKu
POPCYHKM U MMHUMAIBHON TeMnepaTtypbl TONMBea B
YCTPOWCTBE NpeaBapuTEeSIbHOMo NOAOrPeEBa.

CraHuus npeaBapuTeibHOro 3/1eKTPONogorpesa

——

| | -wr.i.__r_ 1. _I

YcTp. npea. nogor. cpeno npu rnoMoLum Tens1006MeH.

LLlapoBou kpaH
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MoHTa)XHble ageTanu ¢ noaorpesom

MowHocTb nogorpesa Tin Hacoca Hacoc [onoBka MarHuTHbI Pene PerynaTtop
Tun ropenkm ropesiku BatT dopcyHKM KnanaH haBreHvA Tonnmea
Bart Mopsoa/oTBog Bartt Bart
BatT

RGMS30/2-A TA3 100 100 20 20 20
RGMS40/1-B TA3
RGMS40/2-A TA3 100 100 20 20 20
RGMS50/1-B TA4
RGMS50/2-A To 100 100 20 20 20

SPF 20/38
RGMS60/2-A SPZ 20/38 100 100 20 20 20

SPF 20/46
RMS70/1-A SPZ 20/46 100 100 20 20 20

SPF 20/56
RMS70/2-A SPZ 40/38 100 100 20 20 20
HacocHas ctaHuuns ¢ nogorpesom lonoBka chopcyHkm ¢ nogorpesom

NTC - patunk

Ckoba noporpesa

MaTpoH nogorpesa

Hacoc TA ¢ nogorpesom Pene paBneHus c nogorpesom

MaTtpoH
MaTpoH nogorpesa noporpesa K
Perynatop Tonnuea ¢ nogorpesom MarunTHbiIN KnanaH ¢ NoJ4orpPeBoM

(]

MaTtpoH noporpesa

MaTtpoH noporpesa




16. Hacocbl ana xuakoro tonnusa EL,Mu S

Hacocbl Tna TA n T nogroToBneHbl AnA yCTaHOBKU B
OBYyXTpYyOHOW cucteme.

B cnyyae Hacoca T knanaH perynAaTopa AaBreHua
BCTPOeH oTaenbHo. Cuctema Tpyb pacnonaraeTca Tak,
YTO TaKXe U 34eCb UCMONb3yeTcA ABYXTpybHaA
cucTema.

Hacoc J7

Hacoc TA

Marxu.
fopernka Hacoc mydTa
GL30/2-A
u. GL40/1-B J7 WMK2
RGL30/2-A, RGMS30/2-A
u. RGL40/1-B, RGMS40/1-B TA3 WMK2/1
GL40/2 Ausf. T TA3 WMK2/1
RGL40/2, RGMS40/2-A TA3 WMK2/1
RGL50/1-A TA4 WMKS3/1
RGL50/2-A T2 WMKS3
RGMS50/1-A TA4 WMKS3/1
RGMS50/2-A T2 WMKS3
RGL60/2-A T2 WMKS3
RGL70/1-A bis 600 kg T2 WMKS3
RGL70/2-A ab 600 kg T3 WMKS3
HacTtponka

m PacnonoXeHHbIN O CTOPOHbI HAcOca TOMIMBHbIN
TpybonpoBoa A0MKeH 6bITb 3aMNOfHEH XUAKUM
TOMNMBOM Mepen BBOLOM B 3KCMyaTaumio, 13
Hacoca fomkeH bbITb yaaneH Bosayx. Ecnm atoro
He caenaTtb, TO BCMeACTBUE XOA4a BCYXYIO MOXKET
BO3HMKHYTb 6MTOKMPOBKa Hacoca.

m [1nA NpoBepKM Bakyyma unv faBreHuA B
noaBoAALLEeN NIMHUN NN, COOTBETCTBEHHO, B
KONMbLIEBON NINHUWN [ABMEHNA HA CTOPOHE
BCaCbIBaHWA HAcoca BBMHTUTb B NOAKItoYeHue (6)
BaKyyMMETpP WK, COOTBETCTBEHHO, MaHOMETP.

m [1nA HaCTPOMKMN JaBNEHWA CHATb MyXyto ramky (5),
HacTpOWUTb XXenaemoe AaBfieHne Hacoca.
[MoBOPOT NO 4acoBOW CTpesike = NOBbILEHNE
LaBneHus.
[MoBOPOT NPOTMB YACOBOM CTPESKU = MOHWXKEHNE
[aBneHus.

m ConpoTMBrEeHNe BCACbIBAHUA HE JOMKHO
npesbiwarb 0,5 6ap.

m MakcumansHoe BXoQHOE OaBfeHne 5,0 6ap.

MycdTa Hacoca
Me>|<,u,y KOJieCoM BeHTUNnATopa 1 TonJIMBHbIM HACOCOM
(ocb aBurarenA) BCTpoeHa anacTu4HaA ynpyrasa

MydTa.

Mpwn ycTaHoBKE My Thl HEOBXOOUMO 06paTUTL
BHVMMaHME Ha OTCYTCTBME OCEBOrO HaNpPAXeEHUA Ha
Bany npueoaa.

YacTb MydhThbl ycTaHaBNMBaETCA HA HACOC C OCEBbIM
3a3opom 1,5 mm.
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Hacoc T

Mygpra TuTA

T

MopkniodeHwe Ana nogayv Tonnmea
MopkntodeHwe anAa oTeoda TonnvBa
Moakno4eHne obpaTHOro xoaa perynAatopa
Tonnuea

MoaBoaAwan NMHUA PopcyHKN
PerynupoBoYHbIN BUHT AaBrneHusA
Moakno4eHne MaHoMeTpa (CO CTOPOHbI Hacoca)
MaHomeTp (CO CTOPOHbI AaBneHnA)

Hacoc

CoeaouHnTenbHbIN HUNMENb
CoeouHNTENbHBIN 3NIEMEHT

BWHT ¢ BHYTpPEeHHUM LLECTUrPAHHUKOM

o [

=000~ 0w NN —

= O

MydhTa Hacoca



MarHuTtHaAa mydTa

BeckoHTakTHaA MarHuTHaA mydTa HOBOro Tuna AnA
paboTbl HA XXWUAKOM Tornnuee obecrneymnsaeTt
KMHEMATUYECKYIO CBA3b MeX Ay ABUraTenemM ropesiki un
HacocoM. [Mpu paboTe Ha rase Hacoc, BO nsbexkaHum
N3HOCa, OTKIIIOYaETCA.

3asop wanbbl MydhTbl B pa3beauHEHHOM COCTOAHNN
coctasnAet ot 0,3 oo 0,5 mm.

Mydta nutaetca pabodmm HanpaxeHnem 24 B =.

17. 3akpensnieHue Koneca BeHTUNATOpaA

MarnntHas mygra

[openkn Tvna 30+40 [openku Tuna 50/1

[openku Tuna 50/2

[openku Tuna 70/1, 70/2

[openkun Tvna 60/2

Koneco BeHTUNATOpa HaxoauTcA Ha KOHNYECKOM Bany,
No KOTOPOMY OCYLLECTBNAETCA Nnepeaaya oBuUXyLLen
cvnbl ABuratena K konecy seHtunAaTopa. MNpwu
NOBTOPHOM MOHTaXKe Heob6XxoauMOo 06paTUTb BHUMAHUE
Ha cobntogeHne YNCToTbl U BO3MOXHOCTb
I'IOBpe)K,El,eHI/IFl I'IOBerHOCTI/I.

fopenku Tuna 30 u 40

YacTb MydThl OTNIMTa Ha BTYnKe. BTynka koneca
BEHTUNATOpPa coeanHEHa C Banom Asuratena un
3akpenneHa ogHum BuHTOoM M10x40 DIN 912 ¢ nesown
pe3bbon.

fopenku Tuna 50/1 n 50/2

OgpaHa cTopoHa MydhThl coegnHeHa AByMA
UWTMHAPUYECKUMUY WITUATAMU C KONTIECOM
BEeHTUNATOpa 1 3akpenneHa sBuHTom M10x40 ¢ neson
pes3bboi Ha Bany gsurarens.

lopenku Tuna 60/2

OpHa cTopoHa MyhTbl coeauHeHa aBymA BUHTam M5 ¢
KOMecoM BEHTUNATOpPA 1 3akpensieHa BuHToMm M10x40
C neBovi pe3bbori Ha Basy asuratens.

fopenku Tuna 70/1 n 70/2

OgpaHa cTopoHa MydThl coegnHeHa ABymA BuHTam M5 ¢
KONEecoM BEHTUMATOPA U 3aKpenneHa TpeMA BUHTaMu
M8 c nesown pesbboit Ha Bany gsuratens.

[demoHTaX Kosieca BeHTUNATOpa

Haza nmetowmmca otTBepcTmem ¢ pesbbort M10 Hy>XKHO
CHATb KONeco BEHTUNATOPA CO CbEMHUKOM.
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18. Cxema nogaym >XMAKoro Tonsivea

YcTtaHOBKa cyeT4MKa Tonnuea

Mpu ycTaHOBKE CHETYMKOB TOMNSIMBA B NOABOAALLMX U
oTBOAAWMX TpyboNpoBoAax cCHETHMK AS1A OTBOAALLEro
TpybonposoAa AOMKEH yCTaHaBNMBaTbCA C
npeaoxpaHnTesnbHbIM KranaHoM (CM. CXeMbl
Tpybonposoaa B Hawwunx paboynx nmcrax).

Bnokupyowmih CHETYMK TOMJIMBA MOXKET NPUBECTU
K crieayowmMm NoBpeXXaeHuaAM:

NoBpeXAEHNAM TONNIMBHbIX LU1AHTOB

NoBpeXAeHNA Hacoca (CanbHUKKU Ha Hacoce
HEerepMeTU4Hbl).

M3meHeHna Harpy3ku 6e3 nameHeHnAa KonnyecTea
BO34yxa cxxuraHua. Mpu 6noknpoBaHMn cHETUYNKA BO
BpeMA 3KCnnyaTauum ropesnikn MoryT Npon3onTu
n3mMeHeHuA Harpy3ku. BosHukatowee obpaTHoe
AaBneHue genaet paboTy perynATtopa Tonnmea

RGL30

HeadhheKTUBHON. HOBbIM CTapT MOXET NPUBECTU K
BCMbILKaM.

Mpu npumeHeHUN oTAEeNbHOro Hacoca TpebyeTtcA
ycTaHOBKa perne AaBrieHuA AnA NpAMoro xoaa
cornacHo HoBbim DIN 4787 u TRD 411. BcBAasu ¢
Heo6X0AMMOCTbIO BblAepXX1uBaTb Bpems
npeaBapuTeNibHOM NPOMbIBKM B 45 ceKyHA AnA
ropenok Ha masyTte Tunos RGMS Heo6xoaumo
Hanuyve pasomMKHYTOro B 06ecToYeHHOM
COCTOAHUM MarHUTHOroO KnanaHa B KayecTBe
ob6Boaa Bo BpemA npeaBapuTesibHON NPOMbIBKM.
Tem cambim o6ecneymBaeTCcA HaAeXHbIN 3anycK
ropenku.

OTpenbHaA cTaHumA npepBaputTesibHOro
noagorpesa yctaHOBJ1eHa nocJie Hacoca.

GL30ZnT GL40T

1 13 14 16
|
O———%
J = 115B 115B
AC, 50T,
LK
115B 115B
—& i D@: i =
MYz 10 7 14

1 13 15

ot X

= 115B 1158

AC,50Tu . i

L“"{xi__.l

e
e e e e )

&
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RGMS30, 40 1 50 ¢ BCTPOEHHbLIM HaCOCOM U

RGL40 n RGL70 npeaBapuTebHbIM MOLOrPEBOM
1 5] 2 5 1 & 2 8 1 5
| |
j | Ia/ j | Ia/ /
= 115B = 1158
AC, 50Ty AC,50Tu,
H_ K H_ K
115B 1158
2 9 = =

Aly 3 10 7

T

Aly 3 10 7

RGMS60 n RGMS70 ¢ oTaeibHbIM HACOCOM U
npeaBapuTeIbHbIM MOAOrPeBoM

1 8 6 12 9 QI 3]
@-dl’\ | B EJQ»
115;0750;{]{
-, lgee

Aly 4 3 10 7

0603Ha4YeHuUn

—

Hacoc, 63 BCTPOEHHOro MarHMTHOrO KfanaHa
2 3anopHoe YyCTPOMCTBO (MarHUTHbIN KnanaH)
katywka 20 BatT, 115B AC; 50 'y

Tvn 321 H 2322 RGL40-60,
RGMS40-60

TN 321 H 2520 RGL70,
RGMS70

3 3anopHoe yCTPOWCTBO (MarHUTHbIN KnanaH)*

kaTywka 20 BarT, 115B AC;

™n 121 G 2320
T™n 121 G 2520
4 3anopHoe YyCTPOWMCTBO, Npu

OTCYTCTBUM TOKA OTKPbITO
TMn 322 H 7306

50y
RGL40-60,
RGMS40-60
RGL?70,
RGMS70

RGMS60-70
KaTyLwka
19 BaTtT

5 3anopHoe yCTPOMCTBO (ronoBka hOPCyHKN)

Tn MDK 60
50 BatT 230B

T1n MDK 70
60 Bart 230B

TMn MDK 80
85 BatTt 230B

RGL40/1-B,
RGL40/2-A,
RGL50/1-B
RGMS40/1-B
RGMS40/2-A,
RGMS50/1-B

RGL50/2-A,
RGL60/2-A,
RGMS50/2-A,
RGMS60/2-A,

RGL70/1-A,
RGL70/2-A,
RGMS70/1-A,
RGMS70/2-A,

BHumaHue

3anopHble yCTponcTBa (MarHMTHbIE KnanaHbl) 2 1 3
BKJTIOYEHbI 3NeKTPUYeCcKn nocnegosartesibHo. [oaTomy
HanpAXeHue KaTywku anekTpomarHuta 115 B npum 230
B AC; 50 'y cetn.

[nAa 3anopHoro ycTponcTea (MarHUTHOro Knanaxa) (3)
CcTpenka HanpasfeHun > Ha MarHMTHOM KnanaHe
OOmKHa nokasblBaTh B HanpasfeHnn hopcyHKu. 3T1o
03Ha4aeT, YTO MarHUTHBIN KnanaH AnAa IMHUM 0TBoAA
POPCYHKM YCTAHOBSIEH NPOTUBOMNOMOXHO
HanpaBneHuio NOToKa <« (YyCTaHOBKa Mpu
KCnyaTtaumm ropenkm).

rpAseynosuTenb

perynAaTtop Tonnuea

npeaBapuTenbHbIN NOAOrPeEB

pene paBneHuna 2-40 6ap (MpAMON xopn)

pene nasneHuna 0-10 6ap (obpaTHbIN X0A)

(ona EL HacTpanBaeTca Ha 5 6ap, anAa MS

HacTpauBaeTcA Ha 7 6ap)

11 nepeknio4yartenb TemnepaTypsbl

12  paTtumk Temnepatypsbl (PT100)

13 3anopHOe YyCTPONCTBO (MarHMTHLIN KnanaH)*
katywka 20 BatT, Tun 121 K 6220

14 3anopHoe yCTPOWCTBO (MarHUTHbIA KnanaH)*
katywka 19 BatT, Tvn 121 K 2423

15 ronoBka ¢opcyHku EL TpexcTyneH4yaTan 6e3
BCTPOEHHOro 3aropHOro ycTponcTea

16 ronoska hOpCyHKM

[@(e oo BN Ne)}

* BCTPOEHO NMPOTUBOMONOXHO HANpPaBfIEHUIO NOTOKa
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19. Cuctema perynupoBaHus

19.1 RGL30

Cuctema perynmpoBaHus He MOXeT 3anupaTtb
hopCyHKyY. ATy PyHKLMIO BBINOMHAIOT MarHUTHbIE
KnanaHbi.

MpuHuMN aencTBuA

Bo BpemA npeasapuTenbHON NPOAYBKN MarHUTHbIE
knanaHbl (6), (6a), (7), (7a) 3aKkpbITbl. Tonmeo
noaaeTcA OT Hacoca K 3aKpbITOMY MarHUTHOMY
knanany (7) Ha npAMom xogy. MarHuTHble knanaHsbl (7)
un (7a) coeamHeHbl Tak>Ke ApYr C APYrOM 3NEKTPUYECKN
nocnenoBaTtesibHO.

lMpuHunnuansHaa cxema 1

Mo ncTeveHuto BpeMeHn npeaBapuTenbHON NPOAYBKX
1 OTNMPaHUA ropesnkn aBTOMaToM ropeHuA
OTKPbIBAIOTCA MarHMTHbIE KnanaHsl (6), (6a), (7) u (7a).
Tonnueo nocTynaeT Yepes NIMHUIO NUTaHuA (2) K
dopCyHKe 1 Yepes NuHMI0 obpaTHoro xoaa (3) K
perynaTopy Tonnuea (9). PerynATop Tonnmnesa npu 3ToM
HaxoAMTCA B OTKPbITOM MOSIOXKEHNM (NOSIOXKEHNE
Harpysku 3a>xuraHua). 3a c4eT yMeHbLUEeHNA AaBeHnA
B NIMHMKN OTBOAA U3 (DOPCYHKM BbITEKAET MEHbLLEE
KONMYecTBO TonNMBa. bornbliee KonnyecTBo TonMBa
noaBoANTCA Yepes NUHUI0 oTBoaa hOpCyHKM (3) K
perynAaTopy AaBMeHWA U1, COOTBETCTBEHHO,
obpaTHoro xoga Hacoca. [laBneHve npAMoro xoga npwu
perynmpoBaH1mn Ha Marnow Harpy3ku CocTaBnAaeT OKOMo
10 6ap.

lMpuHumMnuanbHaa cxema 2

Pe>xknm 6onbluoi Harpy3ku nonyyaeTcAa yMeHbLUEHUEM
LO3POBOYHONM KaHaBKM B perynaTope Tonnamea. 970
NPOUCXOANT U3-3a BpalLeHnA perynAatopa Tonnmea
(HanpaBneHWA BpalleHMA BNpaBo, BUAHO Mo ocu). 3a
CYeT Yero ApoCCcennpyeTcA NOTOK TOMMBa U
YBENNYMBAETCA Pacxo Tonnmnea 4epes hopcyHKy.
Mpu npoueccax perynupoBaHuA 1 OTKITIOYEHUA
MarHWTHbIE KnanaHbl 3aKpbIBalOTCA 1 3anupatoT
OOCTyn Tonnmea K hopCyHKe No CTOPOHe obecneyeHns
TOM/IMBOM.

Pene naBneHua 8 (HacTpoeHHoe Ha 5 6ap)
KOHTPONMpYeT AaBrieHne npAamoro xoaa. MNpu
HeZOonyCTMMO BbICOKOM YBENuYeHun aasnenns 6onee 5
6ap ropenka oTkso4aeTcA.
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lonoska popcyHkn RGL30

2 1

lMpuHumnnuansHasa cxema 1

O603Ha4yeHue
Perynupyemas dpopcyHka
O6paTHbI Xo4 POPCYHKU
MpAmoi xoa hopCyHKM
3aBuxputenb
LWan6a dopcyHKu
MarHuTHbIN KnanaH Ha NPAMOM Xoay hopCyHKM
a MarHuTHbI KnanaH Ha o6paTHOM xody POPCYHKM
(BCTPOEH NPOTMBOMOMOXHO HaNpaBfEHUIO
noToka)
7  TNpepoxpaHuTenbHbI MarHUTHbLIA KranaH Ha
NPAMOM X0AYy POPCYHKM (2-01 3anopHON OpraH)
7a MarHuTHbI KnanaH Ha NPAMOM XOAy (BCTPOeH
NPOTUBOMOOXXHO HanpPaBfEHNIO NOTOKA)
Pene pnaBneHuAa Tonnmnea (HacTpoeHo Ha 5 6ap)
PerynaTtop pacxoga Tonnuea
0 TonnmBHLIN Hacoc

DO WN =

= © ©




19.2 OT RGL40 no RGL70

MNpuHUMn gencTemA

lMpuHunnuanbHasa cxema 1
Bo BpemMA NpocToA ropenku 3anopHble YCTPoncTea (2),
(3) n (5) 3aKpbITHI.

Perynartop Tonnuea

PerynAatop Tonnmea 3anyckaeTcA CEpBONPUBOAOM.
Mpn nomMoLm KNMHOO6Pa3HON AO3NPOBOYHOM KaHaBKM
OH perynupyeT 6eccTyneH4yarTo pacxop Tonamsa.

lNpuHunnuaneHasa cxema 2

Bo BpemA npenBapuTenbHON NPOAYBKU 3arnopHbIe
ycTponcTtea (2), (3) u (5) 3akpbITbl. HacTponka
[AaBrieHNA Hacoca NPoUCXoanT Ha 3anopHOM
ycTpoincTee (2).

lNMpnHunnuanbHasa cxema 3

Mocne okoHYaHUA BpeMeHU NpeaBapuTenbHOM
NPOAYBKU 1 OTMNMPaHUA rOPesiku aBTOMaTOM ropeHuA
(cepBonpMBOA HAXOAUTCA B MOMOXEHUM 3aXKUraHNA)
OTKpbIBaAIOTCA OAHOBPEMEHHO 3anopHbIe YCTPONCTBA
(2), (3) n (5) npu Tnne ropenkn RGL.

HaunHaeTcAa nogada XXnaKoro TonnamBa Ha CxXuraHue.

Pene paBneHun (10) (HacTpoeHO Ha 5 6ap)
KOHTpoOnupyeT aaBrieHue Ha otsoge. Mpu
HeAoNnyCTUMO BbICOKOM yBesiudeHUn AaBrieHUsA
ropenka otknto4yaetca. [pu oTKNoYeHUn
3aKpbiBalOTCA OAHOBPEMEHHO 3anopHble
ycTpoicTBa (2), (3) u (5).

Touka KOMMYyTauUuu pene gaBlieHnA HacTpamnBaeTcA
nepen NMoCTaBKOM ropenku n npu eBoae ropesjiku B
aKcnnyartaunm ee He Hy>XKHO HacTpanBaTb
OOMONMHUTENbHO.

BHumaHwue!

3anopHble ycTponcTBa (MarHUTHbIE Knanaxbl) (2) 1 (3)
BKJIOYEHbI ANEKTPUYECKN nocnenoBatesibHo. [MoaTomy
HanpAXeHWe KaTyleK 3/IeKTpoMarHMTa coctaBnaeT
115 B npu 230 B AC; 50 'y ceTeBOro HanpA>XeHuA.

O603Ha4yeHuA

Hacoc

3anopHoe yCTPOMUCTBO (MarHUTHbIN KranaH)
3arnopHoe yCTPOMUCTBO (MarHUTHbIN KranaH)
3anopHoe YCTPOUCTBO (ronoska popcyHKN)
rpAseynoBuTENb

perynAaTop Tonnmea

NOOTwN =

10 pene gasnennsa 0-10 6ap, (npamoin xoa) (npu EL
HacTpoeHo Ha 5 6ap, npu MS HacTpoeHo Ha 7 6ap)

13  npAmou xo4 hOpCyHKM

14  06paTHbI X04 POPCYHKU

15 konna4ek

16 MarHuTHaA KaTtywka

17 vrna dopcyHku

18 3aBuxpuTtensb

19 wanba hopcyHKM

lNpuHumnuansHaa cxema 1

lonoBka ¢popcyHku Tnnopsaga ot 50 go 70

15 16 14 17

18 19

.

wwaumomoﬁ HOmMep
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lonoBka popcyHku Tnnopsaga 40, Tun MDK60

Katywka anektpomarHuta Mpy>unHa cxaTua Perynupyemasa cpopcyHka Tuna
(kak 3amblikatoLan WS4 ¢ HyneBbIM 3anupaHnem
npy>kuHa)

Mopson
OTBoA

N\

3anopHoe yCTPOMUCTBO B rofioBke OOPCYHKU Tun
(3anopHbIn KnanaH hopcyHKM) CAY>XXUT 3aUTHBIM
3anopHbIM YCTPOMCTBOM Kak B JINHUM NOABOAA, TaK U B MDK60
NHUK OTBOAA.
MDK?70
BmecTe ¢ 3anopHbiMu ycTponcTeamu (2) u (3) n MDK80
3aLMTHBIM 3anOpHbIM YCTPOMUCTBOM (5) B ronoBke
¢hopCyHKM BbINONHAETCA TpeboBaHMe O HaNNYUN OBYX MarHuTHbIN 321 H 2322
3anopHbIX YCTPOWCTB B IMHUMN NMUTaHUA U B 06paTHON KnanaH 321 H 2522
NINHUW. 121 G 2320
121 G 2520
MprmeHAeMble ronoBKN OOPCYHKM 1 3anNOpHbIE
YCTPOWCTBA NPOBEPANUCH NMO3NEMEHTHO. Pene paBneHuAa 2...40 6ap
1...10 6ap
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19.3 OT RGMS 30 oo RGMS 50

CocTosiHMe rnokos

CocToAHuMe nokosa

Bo Bpemsa ocTaHOBa ropenkm 3anopHble yCTponcTea
(2)(3) n (5) 3aKpbITbl. 3aNOPHOE YCTPOUCTBO
(3)(BCTPOEHO B HanpaBneHnn, NPOTUBOMNONOXHOM
HanpaBfeHuio NOTOKA), TakxXe NpegoTepallaeT
NoBhLILLIEHVE [ABMEHUA 3a CHET HarpeBaHnA cnuctema
TpybonpoBoaa BHyTPW rOpenku.

Bpema npeaBapuTeNnbHON NPOAYBKMU

Mpy noTpebHOCTM Tenna HaunHatoT paboTaTb
BO3/[yX0OAyBKa ropenku ana npeaBapuTenbHOM
NPOAYBKWU TOMOYHOW Kamepbl, a Takxxe Hacoc. IMpu
3TOM 3anopHble ycTponcTaa (2), (3) u (5) octatotea
3aKpbITbiMU. [Mocne 3TOro perynaTop TonaMea u
perynATop BO34yxa CHOBa BO3BPALLAOTCA B
NOMOXXEHNE 3aKUraHnA.

MyckoBana a3a

Mo 3aBepLUEHN BPEMEHW NPEABAaPUTENBHON NMPOAYBKMN
B MOJIOXXEHUN 3a>KUraHUA OTKPbIBAOTCA 3arnopHble
ycTponcTtea (2) u (3), HaunHaeTca nogaya tonnmea. o
NCTEYEeHUN 3TOro NpoLecca OTKPbIBAETCA 3anopHoe
YCTPOWCTBO (5) 1 BbIXOQUT Ma3yT AnA ckuraHua. Pene
AasnenHns (10) (HacTpoeHHoe Ha 7 6ap) KOHTponupyeT
pasnenve oteoga. [pw NnpeBbIWeHUN HACTPOEHHOIO
3HayeHuA ropesnka oTknyaeTca. [pn sTom
OOHOBPEMEHHO 3aKpbIBalOTCA 3anopHble YCTPONCTBA
(2), 5)m (3).

B 3aBCMMOCTM OT TeMnepaTypbl Ha Nepekntoyartene
Temnepatypbl (11) NpoMcxoanT NpPoMbIBKA B
COOTBETCTBUM C AnarpamMmmon nocnegoBaTesibHOCTU
DEencTBUMN.

O603Ha4eHuA
1 Hacoc 7 PerynATtop Tornnuea
2 3anopHoe yCTPOMCTBO (MarHUTHbIA KnanaH) 8 MNMpenBapuTenbHbIA NOAOrPEB XMAKOrO TOMnmBa
3 3anopHoe yCTPONCTBO (MarHUTHbIV KranaH) 10 Pene naBneHna (obpaTtHbIA X04)
5 3anopHoe ycTponcTBO (ronoBka hopcyHKN) (mpu MS HacTpaunBaeTca Ha 7 6ap)
6 pAseynoBuTENb 11 MNepekntoyarenb Temnepatypbl 60°C
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19.4 RGMS60/RGMS70

CocTofAHMe NOKOA

Bo BpemA ocTaHOBa ropesniku 3arnopHble yCTPOUCTBA
(2), (3) u (5) 3akpbITLI. 3anopHoe ycTporcTBo (3)
npenoTBpallaeT TakXe NoBbIlWEHNE AaBNEHUA 3a CHET

HarpeBaHuA CMCTEMbI TPYOOMPOBOAOB BHYTPY FOPEsiKU.

3anopHoe YyCTPONCTBO (4) B IMHUN CBA3UN OTKPbITO.

BpemA npeaBapuTenbHOW NPOAYBKMY

Mpy noTpebHOCTU Tenna Ha4dnHatoT paboTaTtb
BO3Jyx04yBKa ropesikv s npeasapuTenbHON
NpoAyBKMW TONOYHOW KaMmepbl, a Takxe Hacoc. [pu
3TOM 3anopHble ycTponcTsa (2), (3) n (5) octatoTcA
3aKpbITbiMU. Mepen Havanom NpoayBKU nocne
BKJIOYEHNA Ae6NOKUPYIOLLEro BbIKMoYaTens B
perynatope CROW, KOTOpbI BCTPOEH B
KOMMYTUPYIOLLYIO YCTAHOBKY, pa3orpeTbii B
YyCTPOWNCTBE NpeaBapuTeNibHOro noaorpesa MasyT
nepeKka4MBaeTCcA Yepes 3anopHoe YCTPOMCTBO 4 K
ropenke. TemnepatypHbi gaTymk (11) nponssoamt
cbop oaHHbIX O TemnepaType Tonnmea 1 no
OOCTVXKEHUN TeMNepaTypbl KOMMyTaumm, HACTPOEHHOM
Ha perynatope CRSW B KOMMYTUpYIOLLEN YCTAHOBKE,
npvMBOAUT B AENCTBUE NpoayBKy. B TedeHne Bcero
3TOro BpEMEHM 3arnopHble ycTponcTea (2), (3) u (5)
OCTalTCA 3aKpbITbiMK. PerynAaTop Tonnuea u Bo3ayxa
BO3BpaLLaeTCA Ha3azj, B MOMOXKEHME 3aXXUraHuA.

MyckoBasn casa

Mo ncTeveHnn BpemeHn NnpeaBapuTebHON NPOAYBKU B
MOJNIOXKEHME 3aXKNraHnA OTKPbIBAIOTCA 0b6a 3arnopHbIX
ycTponcTea (2) un (3), knanaH (4) 3akpbiBaeTca. 10
UCTEYeHUN BPEMEHM NoAaym TOMNMBa (HacTpanBaeTcaA
00 Makc. 45 ceKkyH) OTKpbIBAETCA 3aropHoe
YCTPOWCTBO (5) B ronoske hOPCyHKU 1 BbIXOAUT Ma3yT
ona cxuranna. Pene aasnenua (9) (HacTpoeHo Ha 18
6ap) KOHTPONMPYET MMHMMArbLHO AABEHME
pacnbineHua. Ecnuv 3To aaBneHme HUuxxe HaCcTPOEHHOIO
3HayeHVA BCNeACTBME, HanpuMep, 3Hoca Hacoca,
ropenka oTknoyaetcA. Pene gasnenuna (10) (HacTpoeHo
Ha 7 6ap) KOHTpoNupyeT AaenexHne otTeoda. Ecnu
[aBfeHne NoBbIaeTCcA A0 HEAONYCTUMbIX 3HAYEHUIA
6onee 7 6ap, ropenka oTknoyaeTca. [pun oTKNYeHun
rOpesiku 3aKpbIBaOTCA OAHOBPEMEHHO 3aMOpHble
ycTponcTaa (2), (3) n (5), 0OHOBPEMEHHO OTKpbIBaETCA
3anopHoe yCTPOUCTBO (4).

O603Ha4yeHuUA
1 Hacoc
2 3anopHoe yCTPONCTBO (MarHUTHbIA KnarnaH)
3 3anopHoe yCTPONCTBO (MarHUTHbLIN KranaH)
4 3anopHoe yCTPOMCTBO, HET AOCTyna Toka
5 3anopHoe ycTponcTBO (ronoBka OOpPCyHKN)
6 'pAseynoBuTens
7 Perynatop Tonnuea
8 NpenBapuTenbHbIA NOAOrPeEB
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CocTosHMe rokos

[0\ oTKpbITO

2 zakpbiTo +

12

o\ OTKpbITO
2 sakpbITO *

9 Pene paBnenuAa (npamown xoa) (npu EL n MS

HacTpauBaeTcA Ha 18 6ap)

10 Pene naBnexuA (obpaTHbIA X0A)
(mpu EL HacTpamBaeTtca Ha 5 6ap u npu MS

HacTpauBaeTcA Ha 7 6ap)
11 Jat4mk Temnepatypbl PT 100
12 MNpAamMon xoa PopCyHKM
13 ObpatHbIn x0n POPCYHKM




BHumaHue

3anopHble YCTPOMCTBa (MarHnTHble Knanatbl)(2) u (3)
COeAMHEHbI MOCIeA0BaTENbHO ANIEKTPUYECKM.
[MosToMy HanpAXXeHWe MarHUTHbIX KaTyLleK
coctasnAeT 115 B npu 230 B AC; 50 I'u ceTeBoro
HanpAXeHA.

Hwu B Koem crniyyae He fODKHbI 6bITb NepenyTaHbl
MarHuTHble KaTywku Tunos 321 H 2322, 321 H 2522
(npamoi xoa) B 20 BT v Tunos 121 G 2520, 121 G
2320 (o6paTHbIN xoa) B 20 BT, Tak)xe Tuna 322 H
7306, kaTywka 19 BT (3anopHoe ycTporcTBO 4).

3anopHoe yCTPONCTBO B rofioBke (hOPCYHKM
(chopCyHOUHbIN 3anopHbIN KanaH) 4eNCTBYET B
KayecTBe NpefoXpaHMTENIbHOMo 3arnopHOro
YCTPOWNCTBA KakK Ha MPAMOM X0y, TaK U Ha 06paTHOM.

BmecTe ¢ 3anopHbiMy ycTponcTeamm (2)m (3)
(MarHWTHBIN KNanaH) 1 3alMTHbIM 3aropPHbIM
YCTPOMNCTBOM B rofloBKe (DOPCYHKM BbIMOMHAETCA
TpeboBaHMe 0 HanNMYMKM ABYX 3anOpPHbIX YCTPONCTB B
NVHUM MUTaHNA 1 B 06paTHOM NMHNW.

TonnuBo pacnblfiAeTcA ¢ HAaCTPOEHHbIM Ha Hacoce
pasneHuvem (ana tonnusa MS - 25-30 6ap).
3Ha4yeHue fgaBrieHue He [OJHKHO BbITb HUXKe
MWUHUMaNbHO - TPebyemMoro 3Ha4eHus.

PerynaTtop Tonnmea 3anyckaeTcA cepsonpueogom. C
NMOMOLLBIO KIIMHOO6Pa3HoOW A03NPOBOYHON KaHaBKU OH
6eccTyneH4aTo perynupyeT AasfeHusa 0TBoAa
TOMnnMBa 1, TeM caMbiM, pacxon TOnnuBea,

19.5 PerynaTtop Tonnusa

pacnbinAaemMoro hOpPCyHKOMN.

Ecnun 3a cyeT perynATopa KoTna oTKo4aeTcA
ropesnka, To MarHMTHbIN KnanaH noaBoAa U MarHuT B
ronioBke hopcyHKU obecTodeHbl. Oba 3anopHbIX
YyCTPOWNCTBa HEMEAJIEHHO 3aKpbIBalOTCA 3a CHeT
YCUNUA NPY>XXUHbI.

Tak Kak 3akpblBaroLas nrna ninoTHO 3aKpbiBaeT
HenocpeAcTBeHHO 0TBepcTME (DOPCYHKM, TEM CaMbIM
NCKNtoYaeTcA KanaHune XnaKkocTn us Tpybonposoa u
MX XONOCTOM Xof.

Ha npAamom xoay TonnuBa BCTPOEHO pere
nasneHue. OHO KOHTpoONUpyeT MUHMManbHoe
AasBrneHue pacnbineHnA. Touka KommyTaumu
HacTpoeHa Ha 18 6ap.

Y ropenok RGMS pene paBneHuAa Tonnvea Ha
obpaTHOM xoAe HacTpPoeHo Ha 7 6ap.

Toyka KOMMyTauWm pene gaBneHns HacTpamBaeTcA
nepen NocTaBKoW roOpesiku 1 Npu BBoe ropenkin B
SKCMyaTaumio He Hy)KaeTcA B AOMNOTHUTENbHOM
perynupoBaHuu.

[Mpun ouncTKe POPCYHOK HY>XHO NPOCNEANTb 3a TEM,
YTOObI MPU OTBUHYMBAHUW LLUECTUTPAHHOW rankun
NOBEPXHOCTb K/t04a 3aKOHTPUTb BTOPbIM KITHOHOM.
[Mpy NOBTOPHOM MOHTaXe OTAeSbHbIX YacTeun
hOPCYHKM HY>KHO 06paTnUTb BHUMaHWE Ha NpaBuibHYLO
nocnenoBaTenbHOCTb CO0pKU. HaknaabiBaemble
NMOBEPXHOCTU (MSIOCKME NOBEPXHOCTM) AOMXKHbI ObiTb
OYULLEHbI N HE MOBPEXAEHbI.

PerynATop Tonnvea ycTaHaBNMBaeTCA B 3aBUCUMOCTH
OT pacxofa Tonnmea ana obecneyeHna onTMManbHOro
COrnacoBaHUA MeXXAy Perynmpytowen KaHaBkom n
NMEIOLMMCA PacXoaoM TOMuBa. Y Kaxaoro
perynATopa MMeKTCA ABE PErynupytolume KaHaBKu,
KOTOPble MOXXHO 3aMeHUTbL MOBOPOTOM APYr Ha Apyra.
Y Ka)x4oro perynAatopa Ha TOpLUEBO CTOPOHe Bana
BbIOUTbLI ABE YNCIOBbIE XapaKTEPUCTMKN, Hanpumep 5
1 6 (CM. puc.).

PerynaTtop Tonnuea
Yucnosan MpumeHeHue
xapakTepuctuka Pacxon Tonnmea, Kr/y

Perynarop Tonnusa

1 70... 120
2 121... 280
3 281... 380
4 381... 420
5 421... 700
6 701 ... 1000

HacTpoeHHbI a3 perynATopa TonMBa B OCHOBHOM
MONOXEHUN Kynadka 1 0TCUMTLIBAETCA CBEPXY BHUS.

OcHOBHOE nonoxeHue
O603HayeHne
KaHaBka perynsaTopa
Tonnuea

OcHoBHoe
nonoXxeHue
perynupyemon
Lanbol
Kynadka 1
COOTBETCTBYET
0°Ha

P v cepBonpueoae
! 4 Mpuamartmyeckan

3 EE Ez LNoHKa

Mapkunposka
Kynadka
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20. NMpombiBaHue opcyHkM y ropenok ot RGMS 30 no RGMS 50

MopaorpeB ronoBku YOPCYHKHU

Perynupyemble ropenku, paboTatowme Ha cpegHeM n
TAXESIOM TOMMMBE, TAKXXEe Kak N ABYXCTyNeHYaTble
ropesnku, OCHaLLleHbl YCTPONCTBOM 060rpeBa ronoBkum
OpPCYHKM C TeMnepaTypHbIM PerynaTopoM. Tem
caMbIM Y rofoBKM OOPCYHKM Tak>Xe noanepxmnsaeTca
nocToAHHaA TemnepaTtypa. [laTpoH nogorpesa,
HarpesaTtesfibHaA MOLWHOCTb KOTOPOro perynupyeTca
perynupytowmm npubopom Tuna ROB, nmeet
mowHocTb 100 BT. Mpubop ROB MOXXHO HacTpanBaTtb
Takum 06pa3oM Ha TemnepaTypy oT 80 ao 130 °.

[nAa c6opa AaHHbIX O TeMnepaTtype y gepxarena
HarpeBaTeflbHOro NaTpoHa BCTpoeH AaTyunk NTC.

PasmblkalolLiee TeMnepaTtypHoe pere B perynatope
nocnefoBaTesibHo COeANHAETCA C PasMblKaoLUM
YCTPOWCTBOM MpeaBapuTesisHOro nogorpesa TonnvMea.
OHO AebnoKMpyeT 3anycK ropenku NnLlb no
LOCTMXKEHUIO OnpeaeneHHo TemMnepaTypbl rofioBKm

hOPCYHKM 1 MUHUMATbHOW TemnepaTypbl TONNUBA B
YCTPOWCTBE NpeABapuUTENnbHONO NoAorpeBa.

CTapT B XONI04HOM COCTOAHUU C ABYMA BPEMeHaMu NpoMbIBaHUA

MpenBapuTensHan
npoayeka

/"
/\ |
/N

BpemAa  Bropas npombiBka
[IONOMTHNTELHOrO

/ \ MepBanA npomMbiBKa ~ noaorpesa :
] Lvl N

120°

100°

@
o
°

Cepeonpusog [~ °]
[«2]
<

N
o
°

MpeaoxpaHuTenbHblii TpeaoxpaHnTeNbHbIA

20 KnanaH OTKpbIT ~ KfanaH 3akpbIT >
IpenoxpaHuTenbHbIn Myck ropenku
KnanaH OTKpPbIT
00
Bpewms [ceK]
40 225 30 35 40 5
Bpema BBoAa B akcnnyaTaumio okono 175 cek.
CrtapT B Ten/iom COCTOAHUM NpU TeMnepaType Tonnusonposoaa > 60° C
MpenBapuTensbHan
npoayska
120° /: :\
100° / \
i 8o .
g / \
1] .'
3 60° :
5 KopoTtkoe N
:5;. npomMbiBaHue o
O 40° | s
N
R
20°
Myck ropenku
00
Bpewmsa [ceK]
40 225 30 5
Bpemsa BBoaa B akcnnyaTtaumio okono 100 cek.
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PacwmpeHHanA cxema 3anycka ¢ ABYMA BpeMeHaMu
npomMbiBaHUA

MpuHumn genctena: Mo 3aBepLUEHNO
npenBapuTenbHOM NPOAYBKU U LOCTUXKEHNIO MO3ULMK
BOCMIaMeHEHNA NPeaoXPaHNTENbHbIE KnanaHbl
OTKpbIBAKOTCA Ha 35 CEKYHA, TaK YTO Y>Ke UMEeeT MECTO
XOPOLUNIA NpeaBapUTENbHbIN NOAOIrPEB NPOMbIBAEMbIX
TOMMBOM BHYTPEHHMX YacTew ropenku. [locne aToro
NnpenoxpaHnTenbHbIE MarHUTHbIE KnanaHbl
3aKpblBaKOTCA NpUMEpPHO Ha 40 cekyHA. B aTo Bpema
CHOBa MPOVCXOAMT MOAOrPEB MPU NOMOLLM YCTPOMCTBA
npenBapuTenbLHOro NoAorpeBa TOMMUBA, Tak YTo No
ncrteyveHumn 40 cekyHa onATb MOXET 6bITb NepenaHa
caman 6onbluan Harpyska. 1o uctedeHuto aToro
BPEMEHU NPeaoXpaHnTeNbHbIE MarHUTHbIE KnanaHbl
ONATb OTKPbIBAOTCA, OAHOBPEMEHHO NepenaeTcA
coobLueHne K Tono4HOMy aBTomary. 13 3agaHHoro
TOMOYHbLIM aBTOMATOM UHTEpBasia BPEMEHW, NPUMEPHO,
6 CeKyHA HacTynaeT BTOpOe BPeEMA NPOMbIBKA A0
noga4yv TONaMBea, Npu 3TOM B KQYECTBE TOYKU
BOCMSIaMEHEHUA NCMONb3YETCA TEMMNEePaTypPHbIN MUK
yCTpONCTBa NpeaBapuTeNnbHOro Nogorpesa Tonnmea.
[nAa Toro, 4Tobbl NpY MycKe B TEMIOM COCTOAHWMN UIN XXE
Npu MyCcKe nocne KOPOTKNX OCTAHOBOB BECb MPOLIECC
3arnyckKa He NPoOUCXOAUN MPY XONOAHOM NMycke

21. Bbi6op popcyHKHU

HeobxoanMo onpenenvTb NPY NOMOLLM TEMMEPATYPHOrO
pene TOo, YTO AOMKEH 1K 6bITh 3anyLUeH B AeNCTBNE
XOMOAHbIV MYCK, UM XXE NYCK C KOPOTKMM BPEMEHEM
NPOMbIBKW. To4Ka KOMMyTaLUmmn 3TOro TemnepaTypHOro
pene pacrnonoxeHa, NnpuMepHo, y 55-60° C. Ecnin
Temneparypa BbllLleHa3BaHHOW TONMBHOW NMHWUM Nnepeq
BKIIOYEHNEM pErynAaTopa KOTna Bbllle 3TOro 3Ha4YeHuA,
TO Nepen nocneayoLwmm 3anyckom ropenkim
NCMoNb3yeTCA TONbKO KOPOTKOE BPEMA MPOMbIBaHWA B,
npvMepHo, 5 cekyHa. Npn 3ToM TeMnepaType MOXHO
NUCXOAUTb U3 TOro, Y4TO NPY NPoLecce NPOMbIBKU He
BO3HUKHYT 3a4EPKKMU.

Cxema BbINonHeHa Takum 06pa3oM, YTO OTHOCUTESNBHO
COCTOAHUA KOMMyTaUun TemnepaTypHoe pere nmeeTcA
apheKkT 3anomMmHaHMA. 3TO 0O3HAYAET, YTO BO BpeMA
npouecca BBoAa B aKCnyataumio TemneparypHoe pene
He NPMBOAUT K USMEHEHWIO paboThl, T.€. Bcerga
OOHO3HA4YHO MPOUCXOANT NN6O CTapT B XONOAHOM
COCTOAHUK, NGO CTapPT B TENSIOM COCTOAHUN.

Ecnu BcnegcTere TemnepaTypHbiX yCIOBUA
npovcxoamT CTapT B TEMSIOM COCTOAHWM, TO BPEMA
BBO/JA B 3KCMJyaTaLuio ropenikm ymeHbluaeTcAa o 45
CEKYH[, 3a CHET OTCYTCTBUA BPEMEHN NPOMbIBAHUA
Makc. 45 cekyHa. ObpaTHaA fMHMA NPOMbIBaHNA
BBOAUTCA Ha 06paTHOM X0y Hacoca.

21.1 [1Byx- 1 TpexcTyneH4aTble ropenku

PekomeHAayoTCA POPCYHKU C MOSHBIM UK
MOMOBWUHHBIM CTPYHHbIM pacrbifieHneM npu yrne
pacnbinexHva 60° nnu 45°. BenepcTtene pasnuyHon
KOHCTPYKLUMM TONOYHBIX Kamep AnfA OTAefbHbIX
TennoreHepaTopoBs NpeaocTaBneHne yHmBepcasbHbIX
OaHHbIX ABNAETCA HEBO3MOXHbIM.

CnenyeT y4ecTb, YTO XapaKTeEPUCTMKA pacnbifiEHNA 1
Yron pacnblfieHUA N3MEHAIOTCA B 3aBUCUMOCTM OT
naBJieHnA pacnblieHnA. |_|03TOMy, npmuBeneHHbIe Ha
POpPCYHKax AaHHbIE AEWCTBUTENbHbI TONBKO MpU
hasneHuu 7 6ap.

Y aByxcTyneH4aTbix OPCYHOK oban
Npon3BOANTENBHOCTb AOMKHA pacnpenenATbCA Ha ABe
dopcyHku. Kak npasuno, hopcyHka 1 nepeHumaet
OCHOBHYIO Harpy3Ky BEMYNHON OKoro 2/3
MakCMMarnbHOro pacxoga Tonamea. [pyn NMkoBom
Harpyske nogknto4yaeTcA POpCcyHKa 2 ¢ OCTaTO4HbIM
KonuyecTsa Tonnuea. B 3aBucuMocTun oT noTpebneHnA
Tenna v KOHCTPYKUMK TEMIoreHeparopa MoXxeT
NPUMEHATLCA N ApYroe pacrnpeneneHne Harpysku.

[varpammbl 66111 cCOCTaBNEHbI ANA AN3ENbHOro
Tonnmea EL v BA3KOCTU 4 MM?/CeK B nepecyeTe
Ha 20° C.

BBuHYMBaHMe 1 BbIBUHYMBaHUE (pOPCYHOK

Mpun BbIBUHUYMBAHUN rONOBKY (HOPCYHKM cneayeT
noagep>Xusatb C MOMOLLbIO raeyHoro Knioya. lNMepen
BBMHYMBaHNEM (DOPCYHKN KOHTPONMPOBATbL BCTaBKY
dOPCYHKM Ha NMPOYHOCTb HacaaKu.

Ouuctka hpopcyHOK

MprHUMNUansHO o4NCTKA POPCYHKN He
pekomeHayeTcA. 3arpAsHEHHY0 POPCYHKY cnegyeT
3aMeHUTb HOBOW.

XapakTepucTuka pacnbineHus

Y

MonHbIA nyy MonynonHbIn nyy

Yron pacnbineH

)

[daBneHune pacnbineHnsa

ounsenbHoe Tonmeo EL 10...16 6ap
masyT M+S 20...25 bap
MponssoguTtens [MonHbIA Nyy MonynonHbIv nyy
¢opCyHOK

Monarch - PLP / PLHO
Steinen SS -
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Ouarpammbi BbI6Opa hopCcyHOK

[OmnsensHoe Tonnmeo no DIN 51 603 nonoxeHo B
OCHOBY avarpamm. Bcneacrene nsameHeHna BASKOCTU 1
NAIOTHOCTW U3-3a AONYCKOB Ha U3roTOBMIEHME
POPCYHOK MOXET BO3HUKHYTb OTK/TIOHEHWE pacxona
Tonnvea. BA3SKOCTb pacnbineHnA HaxoanTCA Npu Makc.
10mMMm?/ceK. Kpome 3Toro BO3HMKAaKOT NOTepU AaBeHnA
B cucTemMe Tpybonposoda v npeasapmuTesisHoro
nogorpesa. To4HbI pacxod Tonnuea onpeaenaeTcA
N3MepeHueM B nuTpax.

26
NaBnexue, 6ap / |
(M3MepeHo Ha 24 i
dopcyHke) 99
20 '17
18 St
42
16 ‘\2" N/
Q
Y 7o
V.
"2 ,V 4
/ V
10 par A
8 .4 # / / p A [/
P A A v, d A
6 AL L LA A i A LA I’ Al
20 25 30 35 40 45 50 55 60 70 80 90 100 120 140
TNerkoe Tonnueo y= 0,84 [ kr/am?]
|I]I|l|IIIIlIIlIIIIIIIIlIlIIIIIII!IIIIIIIIIIIIII’IIIIIIIIIIIIl'lll
18 20 25 30 35 40 45 50 60 70 80 90 100 110
CpeaHee Tonnmeo y= 0,93 [ kr/am?]
Illll|l|Il|lllllll|||||||lllllllllIII’llllllll’lll"lllllll IIIIYIII
20 25 30 35 40 45 50 60 70 80 90 100 120
PacxonTonnMBa lTiq*e{Io?TOlnanO'yTOlvgz[lKrgﬂNl‘a]l|||l|||||1|l||||||||II||||I|IIII||||||||||| LI L B B R |
> 20 25 30 35 40 45 50 60 70 80 90 100 120 140
Nasnexue, 6ap 26 y
(n3mepeHo Ha 1/
chopeyHKe) 24 /)
Y
22
7 /
A
20 / ,,
< by S5
18 ALY B éif
2y SH TS %Y 4
NS/ NTAN A
v 1SS A A S
i WAV A TSN
/ Y/ /
19 /, / / /| V.
1, ’1/
10 r Vi v A A A 'f »
/ '/ A
8 . '4/ V. ’/'/ ..
71 A A7 AV "
P =ZdiyZ A
100 120 140 160 180 200 250 300 350 400 500 600
Nerkoe Tonnueo y= 0,84 [ kr/am?
LILILN L LI I L L T I N L N N L L O B N (N L B N B B |
90 100 120 140 160 180 200 250 300 350 400 500
CpegHee Tonnueo y= 0,93 [ kr/am’]
r l T l T | T I T I T I lllIIIIlI]IIlll]llllllllllllllll‘l
100 120 140 160 180 200 250 300 350 400 450 500
Taxenoe Tonnmeo y= 0,97 [ kr/am’]
PacxonTonnMBa T v rr[rrrrrrerprrrprrr e T ot T T v P T T T T[T T Irr Ty T
> 100 120 140 160 180 200 250 300 350 400 450 500 580
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21.2 Perynupyemble ropenku

Anarpammbl Bbi6opa hopCyHOK

Ha guarpammax npusefeHbl pacxoqbl AnA
perynmpyembix oOpCYyHOK B 3aBUCUMOCTHU OT BXOAHOTO
nasnenunA. Xunagkoe Tonnmeo rno DIN 51 603 nonoxeHo B
OCHOBY Auarpamm. Bcneactene n3aMeHeHnsA BASKOCTU U
NJIOTHOCTW N3-3a JOMNYCKOB Ha M3roTOBMIEHNE POPCYHOK
MOryT BOSHUKHYTb OTKITOHEHNA pacxoda. BA3kocTb
pacnbifieHnA NeXxnT npu make. 10mm?/cek. Kpome sToro
BO3HWKaIOT NOTepu AaBrieHnA B cucTeme Tpybornposoaa
1 NpeaBapuTenbLHOro Nogorpesa. ToYHbIN pacxos
Tonnmea onpenenAeTcA N3MepeHneM B NUTpax.
[Ouarpammbi Bbi6opa hopcyHOK npu paboTe Ha ma3yTe
[aHHble gnA pacxoga Tonnvea B gnarpammax Bbibopa
OpCYHKM OTHOCATCA K an3enbHomy Tonnmey EL. Ha
OCHOBaHMWW BbICOKOW NIOTHOCTU Ma3yTa HeobXxoaMmo
BbluMTaTb 5XX OT CyLWECTBYIOLWEro pacxoia Tonnmsea.
M TONbKO 3TUM U3MEHEHHbLIM 3HA4YEHUEM MOXHO
Bbl6GUpaTb COOTBETCTBYIOLLYIO BENMUYNHY (DOPCYHKMU.
CneayeT 06paTuTb BHUMaHue, 4T06bl MUHUM.
AaBfieHne Hacoca He 6b1n0 Hke 20 6ap NPy HUXKHEM
MOOXXKeHUN perynATopa Tornsimea. Y ropenok Ha
ma3yte Tuna RGMS paBneHue Hacoca cnenyet
BblbupaTb meXxay 20 u 30 6ap. Y ropenok tuna RGL

Perynnpyembie ¢hopCyHKu

Tan WB3/K3 Tun W —

[aBneHue Hacoca crneayeTt Bblb. mexxay 20 u 30 6ap.
HdaBneHue hopcyHkM oTBOAA pEryupyemon
ropenku WB3/K3 unu W cepusn 4.

Mpu perynmposaHmn HEO6XOANMO 3aMepuTb AaBneHne
B NTMHUK oTBOAA (POPCYHKN. B nonoxeHun manoun
Harpysku gaBfieHne J0MKHO 6bITb 0ObIYHO HE HUXe

5 6ap (npn WB3/K3) unu 8 6ap (npn W cepun 4).
[aBneHve oTBoAa 3aMepAeTCA B MECTE U3MEPEHMA Ha
perynAaTope Tonnuea.

Yuctka hopCcyHKHU

dopcyHKa pasbupaeTcaA Ha OTAesbHble AeTann n
NpoMbIBaeTCA 6EH3NHOM UM KEPOCUHOM. PUNBLTPOB.
CETKY 3aMEHAIOT Kaxkabl pa3 HoBOW. Ecnn oTaenbHble
JeTanv okasblBatoTCA AePeKTHbIMM UM U3HOLLEHHLIMU,
TO HeOOXOAMMO NMPOU3BECTM 3aMeHyY BCel (hOPCYHKM.

lopenka RGL30

Ouarpamma Bblibopa ¢popcyHku Tuna WB3/K3

lopenku RGL40/1-B, RGL40/2-A, RGL50/1-B,
RGMS30/2-A, RGMS40/1-B, RGMS40/2-A, RGMS50/1-B

Perynupyemblie hopcyHKU Tvn WB3 o 70 Kr/u lonoBka ¢popcyHku MDK60
Tvn K3 80...230 Kr/4 Perynupyemble popcyHkn Tuna W, cepua 4
Yron pacnbineHua 45°/ 50° Yron pacnbineHua 50°
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OaBneHue nogsoaa, 6ap

HasneHue noasopa, 6ap

Mpumep BbI6Opa hopcyHkU, TN WB3

Tpebyembili pacxos Tonnmea: 50 Kr/y
Pa3mep ¢hopcyHKM No anarpamme: 50
[aBneHue Ha Bxoge no gnarpamme: 30 6ap

Mpumep BbIGOpa hopcyHKU, Tn W
Tpebyembili pacxos Tonnmnea:
Pa3mep chopcyHKM No anarpamme:

[aBneHve Ha Bxoge no gnarpamme:

160 Kr/u
W 160
30 6ap
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Perynupyembie hopcyHku Tuna 24 unm 32
Bcnencteue KOHCTPYKUMN OOPCYHKM MOXET Tak
CNYYUTBLCA, YTO XXenaemasa MOLHOCTb ropenku npu
3aKpbITOM 0TBOZE (HacTporka perynatopa 10) gomkHa
KoppurnpoBaTbCA NyTeM NoBblilLeHUA OaBJiIeHUA.

Y ropenok MS noMmMmo nsI0THOCTU HY)XHO
y4YuTbIiBaTb CONPOTUBJIEHME NMOTOKY B YCTPOUCTBE
npeaBapuTenbHOro Nogorpesa Tonnusa.

lMpumep:

Tpebyembin pacxoq >/Tonnmsa: 300 Kr/v
O603HayveHne opcyHku no guarpamme: _24 D 1,7 W9
[aBneHve noasona no anarpamme: 25 6ap

[HaBneHue otBoAa PYOPCYHKHM

[Mpwv perynMpoBaHn HeO6X0AMMO 3aMepPUTb AaBIIEHNE
0TBOAA (POPCYHKU. B NONO>XKEHNM Manomn Harpy3km OHO
OOMKHO 6bITb 06bIYHO He HMXKe 12 6ap (Ha masyTe) unn 8
6ap (Ha amsenbHom Tonnmee EL). nAa uamepernAa oteoga
MCnonb3ytoT T -yCTPOMCTBO Ha perynATope Tonnmea.

lopenka RGL/RGMS50/60
fonoBka ¢popcyHku MDK70

CornacosaHue urn popcyHOK

3aBuxputenb 3anupatowana urna
Homep 2 MM

24 W7 po 24 W12 2,8

32 W6 po 32 W7 3,8

oT 32 W8 4.8

BBuHYMBaHue U BbIBUHYMBaHUE (POPCYHOK
[Mpun BbIBUHYMBAHUN FONMOBKY (HOPCYHKM HY>XHO
noanep>Xusarb NPy NOMOLLM FAe4HOTO KJo4a.

Yuctka hopcyHOK

[nA o4ncTKM OTAENbHbIX YacTen hopcyHKa
pasbupaeTca n NpombiBaeTcA 6EH3MHOM Nnn
kepocunHoM. CxkaTbll BO34yX, ECNM OH UMEETCA B
Hann4um, ABNAETCA Hambonee NoAXoAALLUMM
CpeaAcTBOM O4UCTKU. He pa3peluaeTca ncnonb3osaTb
Takue MHCTPYMEHTbI 1A OYNCTKU, Kak CTaslbHble UMbl
nT.n..

lopenka RGL70, RGMS70
fonoBka cpopcyHku MDK80
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22. HacTpouKa aneKTpoaoB 3aXXUuraHusA U NuioTa noaxura

HacTpoiika 9n1eKkTpo[oB 3aXKuraHus v nuaoTa nogXxXura y PeryampyemMbix ropesiok

Né

|

T T [

HacTpoiika aneKkTpogoB 3akuraHus 48 ABYX - Y TPEXCTYNEHYaTbIX ropesiok

35...4
—>

JlnHna nopaun
rasa nogxura

i _ =
v /=

dopcyHKa 2 @ o ®dopcyHKa 1 @
1
@/ // dopcyHka 3 s
\ b -
HacTpoiika 3neKTpofoB 3aXuraHua NPOMCXOAUT, TO ANEKTPOAbI HYXHO COTHYTh
Py NIOBLIX N3MEHEHNAX HYXKHO MPOCNEANTb 3a TEM, COOTBETCTBYIOLMM 06Pa30M, MPUYEM PaccToAHMe
4TO6bI KOHTPONMPOBASIOCh PACCTOAHME OT ANEKTPOAOB MeX [y KOHLIaMU 3MEKTPOAOB (ApYr OTHOCUTENLHO
3axuraHnA o hOPCyHKM 1 Ao poTameTpa. Ha Apyra) Npy 3TOM He [JOMKHO U3MEHUTLCA.
pacrornoXeHHOM PAAOM YepTexe Bbl MoxeTe yBuaeTb
nNpaBumbHbIE pasmepsbl. HacTpoiika nunoTa nopxura
Y ropenok, paboTalowmx Ha ABYX BUAaX TONUBA, MepeaHAa KPOMKA NMHMM NOfAYM rasa noaxmura
3NeKTPoAbl 3aXKUraHUA He A0JKHbI NonaaaTh B [IONKHA 3aKaHUYMBATLCA Ha PACCTOAHNN OKOMO 5-10 MM
NoToK Tonnuea. nosaam potameTpa. HanonosmHy oHa AomkHa
Ecnv npu KpaitHeM nepemeLLeHnm rofiloBKN (opCyHKM HaxoaMTLCA BO BHYTPEHHEM AMameTpe poTameTpa.

WNKN, COOTBETCTBEHHO, NNIAaMEHHON rofIoBKU 3TO
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23. BBop B 3Kcnnyatauuio yCTPOUCTB XXUAKOro Tonsmea

23.1 KoHTposnb nepea nepBuUYHbIM BBOAOM B 3KCNyaTauuto

CobpaHHanA ycTaHOBKa [OMXHA NpoBepATbLCA

nepepn nepsuyYHbIM BBOAOM B 9KCMJlyaTaumio.

e [puBeneH nu TennoreHepaTtop B paboyee

cocTtoAHue?

JocTaTo4HO N HanonHeHbI TEMIOreHepaTop u

oTonMTEeSIbHaA cMcTeMa TennoHocuTenem?

CB0604HbI N NYTW ObIMOBLIX ra3oB?

CyuwecTByeT N NOABWMXKHBIN NPEAOXPaH. BEHTUMbL?

OTKpbITa N 3acnoHKa B rasoxoae?

PaboTatoT v BEHTUNATOPbLI BO3AyXxoHarpesarTenen?

e [locTaTo4Ha N nogaya Bosayxa?

e YyTeHbl 1 NpegnncaHnA nNo paboTe TennoreHeparopa?

e [1paBWnbHO NN COeAUHEHBI MPOBOAOM KOMMIIEKTHbIE
YyCTaHOBKMN?

e B paboyem nn NonoxeHn1 perynatopsbl
Temneparypbl, 4ABMEHWNA N OTPAHNYNTENbHbIE
yCTponcTea 3awmnTbl?

23.2 HacTtpouka ycTpOMUCTB XXUAKOro TonsiMBa

Ob6ecne4eH nu Tennosom 3anpoc?

MpaBunbLHO NU yCTaHOBNEHO BOAOCHAGXeHMEe?
lMpoBeTpuBaloTCA NN TONNMBONPoOBOAA?

MpaBWnbHO NK HaNp. BpaLeHNa ABUraTend ropenkn?
HocTaTo4Ho nu Tonnuea B 6ake?

MpoBoAMTCA NN KOHTPOSb FrEPMETUYHOCTH
rmapasnvkun Tonnmnea?

Bknto4eH v TONNMBHBINA HACOC?

OTKpbIT N1 3anopHbIA opraH Tonnmea?

3anonHeHbl M TONIMBONPOBOAA Y HACOCHI TONAMBOM?
MpaBnnbHO N ycTaHOBNEHBI (OOPCYHKN TONMBa?

MoXXeT BO3HUKHYTb HEO6XOANMOCTb B NMPOBEAEHM
[OMOMHUTESbHbIX MPOBEPOK, 06YCMNOBNEHHbIX
0COBGEHHOCTAMM YCTAHOBKW. [4N1A 3TOro cneayet
yunThIBaATH NPeAnucaHmna no paboTe oTAesbHbIX
3M1eMeHTOB YCTaHOBKM.

Ha perynupyembix ropenkax ycTpoucTBa XXMQKOro
TONJIUBa PerynupyroTca nepes ra3osbiMu
ycTpoucTBamu. Ha ropenkax GL - Hao6oporT,
nocpeacTBOM Bbibopa COOTBETCTBYOLLEN
dopcyHku. OTCloAa BO3HMKAIOT pa3finyHble
crnocob6bl perysiupoBaHuA ropenku.

Mpouecc BKIIOYEHUA

- YcTaHOBUTb pabounii BbIKHOYaTe b B NOMOXEHUE
">Kngkoe Tonnmeo”

- OTKpbITb 3aNoOpHbIe KNanaHbl (3anopHoe
YyCTPOWCTBO) B TON/IMBONPOBOAAX.

- MNepekntoyarens BbiIbopa B pacnpefenuTensHOM
YCTPOWCTBE YCTAHOBUTDL B NONOXEHWE "aepXaTtb’

- PasbnokupoBatb ycTaHOBKY

- BkntounTb pabo4min BbiktoHaTeNb FOPENKN.

3axxuraHue
Mo ncTeveHne BpemMeHn NpeaBapuTenbHON nogadn
BO3/[yXa 0XunaaTb npoLecc o6pasoBaHUa NnameHu.

Mpu npobnemax 3axuraHus:

GL-ropenku:
npoBepuTb pasmep POPCYHKN 1-0M CTyneHwm,
BO3MOXEH BbIOGOP ApYror (OOPCYHKMN.

RGL-ropenku:
[MpoBepuTb NO3UNLMIO NMepeknoYaTena Harpysku
3axxyraHva Ha cepsonpusoge (Homep. 1),
BO3MOXHO M3MEHEHNE HaCTPOMKW.

npOBepI/ITb KOHTpOJ'lebII7I TOK MO MUKpOamMnepMeTpy.

YcTtaHoBKa 6onbLioi Harpysku ropenku RGL
Mocne 20 cek. cepBONPUBOL, MEPEXOONT U3 Harpy3Ku

3aXXUraHusa B NO3ULINIO Masiomn Harpy3ku. CepBoanBo,q

pacnKCUPYIOT, PEryNMPOBOYHbIE LWanbbl
noBOpaYMBaloT MOLLAroBO Aasnblue BPYYHYHO U
CepBOMNpPMBOA CHOBa (hMKCUpytoT. Ha Kaxkgom Kynayke
perynupoBaHua, BMIOTb A0 60sbLION Harpy3Ku,
NPOBOANTCA KOHTPOSb CaXMW.

Heob6xoammble n3aMeHeHA NPoOM3BOAATCA
pPerynnpoBKON rMbKOM NeHTbI AJ1A BO34yXa.
OneKTpuyeckmn 3anyckaeTcA ycTaHOBKa H60MbLION
Harpysku c cepBonprBoaoM. A 60nbLUON Harpy3ku
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Kom6uHupoBaHHOe perynmpoBaHmne raz-so3ayx nim
TONANBO-BO3AYX
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PerynupoBka PerynupoBka Perynuposka ¢TOPOHbI

BO3Ayxa co Tonnuea c rasa asnexHna

CTOPOHbI Hacoca cepsoasBuraTenemM (HanopHo
CTOPOHbI)

HacTtpovika pacxoga Bo3ayxa




YCTaHOBUTb M N3MEPUTb HEOBXOAMMBIV pacxon
Tonnmea. (Tabnuua Bbibopa OOPCYHKM CMY>XXUT TONbKO
Kak BCcromorartesibHOe CPeACTBO MPU YCTAaHOBKE U
KOHTpore). MpoBoaMTCA KOHTPOMb FOPEHNA:

[openka RGL:
YCTaHOBUTb pacxof, TOnnea ¢ NOMOLLbIO
n3mMeHeHuA gasnexHuA Hacoca (20-30 6ap).
3HadeHna napameTpOB rOPEHNA AOCTUralTCA
perynnpoBKON rmbkon NeHTbl AnA Bo3ayxa u
NO3NLMOHNPOBAHMEM perynupyemMon myd bl Tak,
YTO Npn NONHOCTbIO OTKPbLITOM BO3AYLLIHOM
KnanaHe focTuraioTcaA nyyme 3HadeHua < 1 un
CO, > 13 obbema B % npu xopoLlen CTabunbHOCTH
nnameHu.

[openka GL:
HacTpoViku no rasy rubknuMmn neHtamu anA sosgyxa
1 NO3MLUMKM YCTPOUCTBA CMELUMBAHUA HENb3A
n3mMeHATb. Pacxon xungkoro Tonnmea - nyteMm
n3mMeHeHuA gasneHuA Hacoca (10-14 6ap), nnu
BbIOpaTb APYryto OOPCYHKY.

Mpu 6onbLUOW Harpy3ke OTPerynMpoBaHHoOE AaBfeHne
Hacoca 1 No3nLUMIo NNaMeHHON rofnosbl 6osbLe
HacTpavBsaTb Henb3A.

MpomeXXyTOYHbIN KOHTPOIb ("60MnbluanA Harpyska

nocrie Masion Harpy3ku”)

[openka RGL:
HeobxoamMm KOHTPOsb ropeHna Ha YyCTaHOBOYHbIX
Kynaykax. Kynadku perynupyloTca nowaroso
BPYYHYIO MO HaMNpaBEeHMIO Harpy3Kun 3axkuraHua
(nepekntoyarens ycTaHaBNMBaEeTCA Ha MO3ULMIO
’nepXkaTb’;, cepBonpuBog pacduKeupyeTcs,
perynupyeTca, oukempyeTca). 3HayeHunA
napameTpoB CXWUraHWA HacTpanBarTCA
perynupoBKon rmbkon neHTbl ana sosgyxa. Mpu
3TOM Heobxoaumo obpallartb BHUMaHUe, 4To rmbkaa
neHTa B TO Xe BpemA AedhopMmpyeTcA.

[openka GL:
Henb3Aa n3ameHATb HaCTPOWNKY rMOKOM NEHTbI AnA
BO34yxa CO CTOPOHbI rasa. [1poMe>XyTOUYHYIO TOYKY
nepeknioyYeHnA aAnAa noakKto4eHna BTOPON
(TpeTben) POpCyHKU CO BCNOMOraTesbHbIM
nepekmno4yarenem B cepsonpusoge (Z: Homep. |;
ZM: V vinn V n lll) pacnonoxuTs Tak, 4Tobbl (hasa
n3bbiTKa BO3Ayxa nepes nepeksoyeHmem He 6bina
6bl CNMWKOM 60NbLUIOK M NNamA He cpbiBanoch Obl,
a c Apyron CTOPOHbI Npouecc caxe 06pasoBaHuA
nocne nepeksnoyeHna He Npoaonkanca 6ol
CMULUKOM A0Nro.

YcTaHOBKa Manom Harpy3sku

MepekniovaTens B WKadgy ynpasneHnn
ycTaHaBnMBaeTCA B NOMOXeHWE "CTyrneHb 17 unu
“Manas Harpyska”

[openka RGL
KonnyecTtBo Tonnuea, Heobxoaumoe Anda >xenaemomn
Marnon Harpy3ku ycTaHaBnMBaeTCA BblK/ovaTenem
B cepsonpusoe (Homep: VII) u 3amepsaeTtcs.
3amepuTb pacxoq Tonnmea u, BO3SMOXHO, BblOpaTb
ApYryto POPCyHKY.
MpomexxyTo4HaA HacTpomMKa y TPEeXCTyneH4YaTbixX
ropenok NpoucxoauT NOCNefoBaTenbHO.

lopenka GL: ncn.ZM
M36bITOK BO34yxa Yepe3 BCrOMOraTesbHbIN
BbIKNKOYaTeNb AnA manon Harpysku (Homep: VII)
[OSMKEH COOTBETCTBOBATbL pacxody ToMnnmBa Yepes
BbI6GpaHHy0 OOPCYHKM [1A Manion Harpy3Ku.

HacTtporika perynupyemoi My bl

A ey I

[openka GL: ncn.Z
[inAa manon Harpy3ku (TOT >Xe BCnomoraTtenbHbIn
nepeknioYaTens onAa ycTponcTs paboTarowmx Ha
rasy v >XMAKOM TOMnMBe) C BblIbpaHHON hopCyHKOM
NPOBOAUTCA KOHTPOSb rOPeHuA.
3amepaeTcA pacxof Tonnmea, BO3MOXEH BbIOOp
Apyron hopcyHKu.

Mpn 3ameHe hopcyHKM Ha Manomn Harpy3Kku (ropenka
GL) cHoBa npoBepAeTCA HaCTPorKa 60MbLIOW
MOLLHOCTU U NMpu HeO0BX0ANMOCTH CHOBA
noactpausaeTca. [Mpy manon Harpy3skn Heo6xoaMMo
CneauTb 3a rpaHuLlen MOLLHOCTH paboymnx nonen,
TemnepaTypbl OTXOAALMX ra3oB, a TakXKe AaHHbIX
N3roToBMTENA KOTNa.

3akniounTtenbHble paboTbl
MpoBepAeTcA ycTaHOBKa Harpy3ku 3aXKnraHnsa
HaCTPOEHHOW ropenkun

lopenka RGL:
B cnyyae Heo06X0AMMOCTU KOPPEKTUPYIOT NO3ULMIO
BcrnomoraTenbHoro Boikntodartena (Homep: V) Ha
CepBOnpuBOAE.

[openka GL.:
Mpn HeobxoaMmMocTn BblIbpaTb OPYry0 (POPCYHKY.
Torpa pomxHa 6biTb CHOBa NpoBeAeHa HacTporkKa
60MbLIOW U Manon Harpy3ku.

HacTpovika npoussegeHa BepHO ecnv ropenka
3anyckaeTtcA 6e3 npobnem.

YcTponctaa obecnevyeHna HagexxHoCcTu (Hanpumvep,
pene poaBneHuA BO3ayxa, TEpMOCTaT, NpeccocTar v
T.4.) NPOBEPAIOTCA HA YCTAHOBKE MpU 3KCnyaTaumm
HacTpavBatoTCA.

OokymeHTauuA
Cnegytowme ycTaHOBOYHbIE 3HAYEHUA BHOCATCA BO
BKNabil U B IUCT N3MEPEHUIA.

Mpy 60MbLLION N MaION Harpy3kKe:

— pacxof XXUAKOro Tonnmea

— TV PopCyHKH

— AaBreHne Hacoca

— paBnenuna nogsoga u oteoga (ona ropenok RGL)
-CO,

— caxke obpasoBaHue

— Temneparypa AbIMOBOrO ra3a

— OaBlieHne BEHTUNATOpPA

— TAra WM CoNpoTUBIEHNE B TOMOYHON Kamepe
— KOHTPOIbHbINA TOK
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24. Pabovyana nocnenoBaTtesibHOCTb

Paborta Ha rase, ncrnosnHeHne ZM

HoMwuH. Harp.-
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anna cepsonpueona =
nA cepBonpuBoaa 52
EOﬂbLUaHHaFPYSKa-------------------------------------’——-“—-\
[Ounarpamma paboyero /’ \\
npotecca (ras) ,/ \
ManasHarpyska . ... ... e e A X
Harpy3Ka3a>KV|rava""""""""'"""""'Ir-|
3aKprTO|_'|
BpemeHHans amarpamma gna - 18 >
3aXUraHWA 1 Noaayn }Z} Z
TonnmBa 19 >
11 1111PI Thrrri L HCE 1 NS =Pl
lMokasaHuA Ha aBTOMaTe DA = v E2 D
ropeHua
Pabora Ha >xugkom Tornnuse, ncrioniHeHne ZM
HomuH. Harp.-
[Ounarpamma |PerynHTop | npeasap. | | 3axuraHue | | PerynuposaHue | | Perynatop
pa6ouero Bonbluan "(Bkn.) _Jpoays. nnogava MOlﬂ_ocm (BbIKS1.)
npouecca Harpyska 1 TonnmBa
(BO3ayx) / \\
Vil \
| I e )
Manan Harpy3ka Vil
Harpyska saxwuranma - - - - - 1T
3aKpbITO —
Knemwmbl Ha LFL/LGK ]
12/4/5/14 >
PerynaTop S :
3NEeKTPUYECKOW Lienu 10>
11 >
BpemeHHasn Qg;
auvarpamma onA 7>
cepsonpusona ., _ - . . . — . . .
[Ounarpamma pa6o4ero . e __'“"'\\
npouecca (xuakoe MpepbiBaHWe nporpamMmbl npu . / \
UCTIONHEHWUN Ha MasyTe ANA ’ \
Tonaueo) MPOMbIBKM ronoBki chopeyHkn | [ e e e e e e A
BO3MOXHO (cornacHo
DIN 4787 makc. 45cek.).
BpemeHHana auarpamma 16 >
ANA 32KWraHnA U nojaum 17 >
TonnmBa 18 >
—_— e — s — 19>
MokasaHuA Ha DuAvtPiOrn oo Jrrn[ET o [EZN N ke el P>
aBTOMare ropeHus

ABTomart ropenna LFL1 npumeHaeTcA onA ynpasneHuA
N KOHTPOJIA Haf ropenkoun, paboTtatoLlen CTyneH4aTo
Unu1 B MOAynMpyeMom pexkume. [na ropenok ¢
NPOAOCIIKUTENBHOW 3KCMlyaTaunen npumMeHAeTcA
aBTomar LGK16.
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24.1 YcnoBuA 3anyckKa ropenku

— ABTOMaT pa3broKMpOBaH

— BospgywHana 3acnoHka 3akpbita. KoHueBon
BbIK/IlO4aTENb B MNO3NLMKN “3aKPbITO” OOMXKEH
nepepasatb HanpaXxeHne ¢ 3axkuma 11 Ha 3axkum 8.

— KOHTpOsbHble KOHTaKTbl Af1A 3aKpbITOro
MOOXEHWA TOMIMBHBIX KranaHos Unun apyrue
KOHTaKTbl C MOAOOHBIMN KOHTPOSbHBLIMU
GyHKLUMAMK Mexay 3axkumamm 12 n "S10” gomkHbl
ObITb 3aKpbITHI.

— KOHTaKT nokoA pene gaeneHuA ana sosgyxa "S10”
[OMKeH bbITb 3aKpbIT (KOHTposb- LP),T.e. knemma 4
[JOmMKHa NoABOANTb HaNpPAXeEHMe.

— KoHTakTbl pene gaenexua rasa "S11” n pene
Temnepatypbl unu gasnexdvAa "F4,F5” Takxe
OOMXKHbI BbITb 3aKPbIThHI.

24.2 CumBOJSIbl HA UHAUKaATOPE HEUCTIPABHOCTU

Kak npaBusio, npy BCeX HeUCNpPaBHOCTAX HEMEAIeHHO
npekpatiaeTca nogaya tonnmsa. OAHOBPEMEHHO C
3TUM OCTaHaBNMBAETCA NPOrpaMMHoe YCTPOWCTBO, a
Tak>e yKasaTeslb UHANKATOpa HeMCrnpaBHOCTY.
Cu1MBOS, HAXoAALLMIACA Hal MeTKON nHAMKaTopa,
yKasblBaeT BUA HEMCNPABHOCTU.

< Hert 3anycka, Tak Kak mexay krnemm 12 v 4 vnu 4
1 5 He 3aMKHYT KOHTaKT, UM >XXe Ha 3aXnM 8 He
nofaH curHan "3akpbiTe” oT
KOHLIeBOro/BCNOMOraTesIbHOro BbIKNto4aTens.

A lNpepbiBaHue paboThbl, Tak Kak Ha knemmMe 8
OTCYTCTBYET CUrHan "OTKPbITb” OT KOHLEBOrO
BbIK/KOHaTENA.

P OTknio4yeHue no HeucnpaBHOCTU, TaK KaK HET
MHONKauun nasneHnA Bo3gyxa K MOMEHTY Hadana
KOHTPONA AaBfieHnA BO3aAyxXa. n npu OTCYyTCTBUU
AaBJieHUA Bo3Aayxa nocrne 3Toro ecerga
MPOUCXOAUT OTKJTHOYEHME Mo HeucripaBHoCcTU!

m OTKNIo4YeHue Mo HencrnpaBHOCTU N3-3a AedheKkTa B
Lieny KOHTPOSA MiaMeHu.

V MpepbiBaHue paboTbl, Tak Kak Ha KrnemmMe 8
OTCYTCTBYET CUrHan yCTaHOBKM BCMOMOraTesibHoro
BbIK/OYaTENA Ha Manoe nnama.

1 OTKJo4YeHUe No HeMcrnpaBHOCTU, TaK Kak no
nctedeHun (1-ro) BpemeHu npenoxpaHuTesnbHOro
nepvopa OoTCyTCTBYeT curHan nnamexun. Kaxxaoe
Mcye3HOBEHMe CUrHana nnameHu rno ucTevyeHuu
(1-ro) BpemeHu NpeaoxpaHUTEsIbHOro rnepuoaa
TakK)Xe BbI3blBaeT OTKJ/Il04EeHUe no
HeucnpasHocTHU!

2 OTKsOYEeHMe No HEUCNPaABHOCTU, TaK Kak Mo
NCTEYEHUN 2-r0 BPEMEHMW NPEAOXPAHUTENBHOMO
nepvoga OTCyTCTBYET CUrHan nnameHu (curHan
OCHOBHOTO Mf1aMEHN y TOPESIoK C KnanaHom rasa
3axKuraHma).

I OTKO4YeHue no HeuncnpaBHOCTU N3-3a
Mc4e3HOBEHUA curHana njiameHu Bo BpemMA pa60Tb|
ropenkn nian HegoCctaTto4HOro gaBjieHnA BO3ayxa.

<4 OTK/04€eHue No HeucnpaBHOCTU Npu paboTte
nporpamMmsbl ynpasreHusa n3-3a nocTopoHHEro
NCTOYHUKA CBeTa (Hanpumep, He noracHyBLUee
nnamA, HerepMeTn4Hble TOMJIMBHbIE KJ'IaI'IaHbI) nnn
n3-3a oWMB04YHOro curHana nnameHu (Hanpuvep
oTpaboTaBwana YO - namna, nedekT B Lenu
KOHTPOSA MaMeHn 1 T.M.).

Ecnu oTknto4eHne no HeMcnpaBHOCTU MPOU30AET B
LpYroi, He 0603Ha4Y€eHHbI CUMBOJIOM, MEPUOL BPEMEHM
MeXay MyCKOM 1 NpeaBapuTesibHbIM 3aXKnuraHmeM, To
MPUYMHOW 3TOro ABNAETCA, Kak Npasuso,
NpeXAeBpeMeHHbI, OLMBOYHbBIA CUrHAN NTaMeHH.

a-b Mporpamma 3anycka

b-b’ Mpn HekOTOPbIX BapuaHTax nporpamMmmebi:
”XONOCTOM x04" MPOrpaMMHOro yCTPOMCTBa
[0 aBTOMaTUYeCKOro Bbi30Ba nocre nycka
ropenku (b’ = paboyee nonoxxeHune
NPOrpaMMHOro yCTPOWCTBa).

b(b’) - a Mporpamma NpoAyBKu Nocne o4epeaHoro
perynupyemMoro OTKJ/Ilo4eHnA. B nonoxeHun
nycka ”"a” nporpaMMHO€e yCTPONCTBO
aBTOMATUYECKMN OTKITHOHAETCA Unn
(Hanpumep, nocne ycTpaHeHunsa
HencrnpaBHOCTM) HEMEAJIEHHO NMPON3BOANT
MYCK ropesiku.

° MpPOoAOIKNTENIBHOCTL BPEMEHU
npefoXpaHNTeNbHOro neproaa y
OOHOTPYOHbIX FOPENoK.

oo MpPoaoNXNUTENBHOCTL BPeMeH!
NpeaoXpaHUTENbHOrO Nepuoaa y ropenok ¢
KnanaHom rasa 3a)uraHuA.
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24.3 MNpuHuMnuanbHaa cxema BKNo4YeHuAa aonAa astomatoB ropeHua LFL1.../LGK16...

LGK...
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O603Ha4yeHuUA:
AR Pabouee pene (rnaBHOe pene) KOHTAKTOB (ar) M1 [Buratenb BEHTUNATOPA U ABUraTENb rOPesnkun
B1 [JaTumk nnameHu S  KHonka pasbnokupoBaHua
BR Bnokuposo4Hoe pene S1  [OucTtaHumoHHoe pa3bnoknposaHue
F [penoxpaHuTens B aBTOMaTe ropeHna S3 Fernentst6rung
F3 Steuersicherung S10 Pene paBneHus Bosgyxa
F4 Pene Temnepatypbl unu pene AasneHuA S11 Pene paBneHns rasa
F5 PerynaTop Temnepatypbl unn gasneHua T1 TpaHcgopmaTop 3axxmraHmaA
F6 PerynAaTtop TemnepaTypbl N AaBneHuA Npu Y1 MarHuTHbIN KnanaH rasa 3a>kuraHua
60MbLLUOW Harpyske Y2 MarHuTHbIn KnanaH (MarucTpaabHbli ras)
FR Pene koHTponA nnameHu Y4 MarHuTHbI knanaH (gonon.)
H  KoHTponbHaa namnoyka HemcrnpaBHOCTHU Y6 Cepsonpusog
H6 HewncnpaBHOCTb - AUCTAHUMOHHAA UHAMKALMA ?? MarHuTHbIN KnanaH
K1 3awwra gBuratens
LK BosgylwHana 3acnoHka
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MoAcHeHuA K AunarpaMmme KOMMyTauMOHHOro mexaHu3ma

t1
t2
t3
t4
t5
t6
t7
t8

t9
t10

BpemA npeasapuTesibHON NpoayBKu

BpeMA npeaoxpaHnTenbHoro nepuoaa

BPEMA NPeaBapuTEnbHOrO 3aXKuraHua
WHTepBan MexXxay HarnpaxX. Ha knemmax 18 n 19
WHTepBan Mexay Hanpax. Ha knemmax 19 n 20
BpeMA nocnegyoLen NpoMbIBKU

BPeMA [0 MoAa4M Hanps>XeHUd Ha 3aXum 7
NPOOOIMKUTENBHOCTb AeNCTBMA NPOrpammbl
BBOJA B 9KCnyaTaumio

2-0e BpeMA npeaoxpaHnTensHoro nepunoga*
MHTepBan 40 Ha4varna KOHTposA Aas. BO3ayxa

24.4 BpemAa KOMMyTaLuu

t11
t12

BpeMA OeNCTBMA BO3AYLUHOMN 3aCMOHKN (OTKP.)
BpeMA AeNCTBMA BO3AYLUHON 3aCNOHKN (MUH.)

t13 ponycTnmoe BpeMmA nocre OKoH4YaHWA npouecca
ropeHuA

t16 uHTepBas BpemeHu OO0 MOCTYMNeHUA KOMaHabl
Ha OTKpPbITUE BO3AYLUHOMW 3aClOHKU

t20 wuHTepBan 0o aBTOMaTUYECKOro OTKJTHOYEHUA
nporpam. yCTpoucTBa (He y BCeEx aBTOMaroB)

* [encTBMTeNnsHO NPy NPUMEHEHUN aBTOMAaTOB

ONA ropenok ¢ KnanaHoM rasa 3a>kuraHua.

Bpema nepekntoveHns B ceKyHaax Nno nocrefoBaTesibHOCTY 3anycka.
3Ha4yeHuA B ckobKax AedCTBUTENbHbI AN1A FOPESIOK C KJlarnaHOM ra3a 3a)kuraHus.

LFL 1.122 LFL 1.322 LFL 1.622
LGK 1.122 LGK 1.322 LGK 1.622

t7 3apepXxka npu 3anycke gsuratena ropenku 2 2 2
t16 nHTepBan mexay CTapToM U KOMaHAON "OTKPbITO”

ON1A BO34YLHOW 3aCIIOHKU 4 4 4
t11 BpemAa nepemeLy BO3AYLIHON 3ach. B No3. "OTK. noboe noboe noboe
t10 BpemA mexXay NyCKOM W Hay. KOHTP. Aasn. Bo34. 6 8 8
t1 BpemA npegBapuTenbHOW NPOAYyBKU Npu

OTKPbITOM BO3AYLUHOWN 3aCNOHKe 10 36 66
t12 BpemA nepemelleHnA BO34. 3aC. B NO3. 3aXMUr. noboe noboe moboe
t3 BpemA npegBapuTenbHOrO 3aXkmraHuA 4 4 4
t2 (1-e) BpemAa npenoxpaHnTenbHOro nepuona 2 2 2
t4 wnHTepBan mexay Hadanom t2 u

cpabaTtbiBaHMeM KnanaHa Ha Knemme 19 6 10 10
—(t9) (2-e) Bpemsa NpenoxpaHUTENbLHOro nepuoaa -(2 -(2 -2
t6 wuHTepBan Mexay KoHuoMm t4 u cpabaTbiBaHWEM

perynAaTtopa MOLWHOCTM UK KnanaHa Ha 3axume 20 4 10 10
—  MPOJOMKUTENBHOCTL Nycka (6e3 t11 n t12) 30 60 96
t6 BpemsA nocnepyoLer NPOMbIBKA 10 12 12
t13 ponycTuMmoe BpemMA nocsie cropaHuA 10 12 12

*

HencteutenpHo npu cetesor YactoTe 50 'y. MNpwu 60 'y BpemA nepeknioveHna MeHbLe Ha 20%.
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24.5 MNMpoBoagHuk aatyuka mexay LGK 16... u QRA 53/QRA 55 unu anektpoaa aatyvka

Mpoknaaka npoBoAKU

m CoeavHeHne mMexxay aBTOMaTOM ropeHnA, KIEMMOM
3 YO - anemeHTa, a TakxXe kKnemmon 15 aBTomata
ropeHuna n knemmon YO - anemMeHTOoB A0MKHO 6bIThb
OCYLLUECTB/IEHO OTAENbHbIM KOaKcuasibHbIM
OOHOXWUIbHbIM Kabeniem MOLUHOCTbIO A0 45 nkd/m
Makc. Tunbl KoakcuanbHbix kKabenen RG-62A/U u
RG-17B/U. OkpaHnpoBka kabena gormkHa 6biTb
coefMHeHa Ha 060MX KOHLAxX C Maccom (3emnen).

m [InA coeavHeHuA Mexay knemmamm 1, 2 n 22
aBTOMara ropeHuna N COOTBETCTBYOWNMU
knemmamu 1,2 1 5 YO - anemeHTa MOXHO
NCNONb30BaTh OObIKHOBEHHbINA TPEX>KUITBHbIN
nposog (PVC-nposoga) ¢ anameTtpom 1,5 mm2, [invHa
nposoaa - 6e3 orpaHUYeHN.

m KoakcuanbHbi Kabenb 1 NpoBOL MOXHO
yKnagblBaTb B 0AWH KabesbHbIW KaHan ¢ Apyrumm
ceTeBbIMY MPOBOAAMMU

m MakcumarnbHaA anvHa npoBodHuKa coctasnAeT 60
m. CornacHo nnaHy pa3Bogku CoeaMHeHne
Heo6Xx0AMMO NPOU3BOANTL Ha KNEMMHUKE Fropenku
unu wkada ynpasneHna. O6paTtuTb BHUMaHNE, YTO
Knemmy 22 HeobxoAMMO COeAMHATb C Maccow
(3emnen) Ha LGK - uokone ana knemm.

BO3MOXXHOCTb MPOBEPKUN KOHTPOJSIbHOIO
npoBoAHUKa

Ha ocHoBaHWM Hann4nA NPOBOANMOCTM AaTymnKa,
NOAKI/TIOYEHHOro K Kriemmam 22 n 23 aBTomara
rOPeHuA, MPOUCXOANUT CHUXXEHUE HaMNPAXEHWA Lenu
Aartyuka. 3amepvs 4MHbI MPOBOAHUKOB,
HaxopALwwmecA B AOMYCTUMbIX 06NacTAX N HarnpAXeHne
Ha NPUCOEOUHNTENBHBLIX Knemmax 22 n 23 Kak 6e3
ydeTa npoBoAa AaTymnka, Tak U yunTbiBaaA ero, MoXHO
onpeaenuTb NOHMXeHWe HanpaXXeHuA. [Npu aTom
pasHOCTb HanpAXeHna AonmkHa 6biTb He 6onee 22 B
AC. Mpu 6onbwmnx 3HaYEHMAX NaAEHUA HaNPAXEHWA
€CTb ONACHOCTb HEHaAeXXHoW paboTbl ycTponcTea
KOHTPONA.

Mposop aatunka LGK16 ¢ KOHTpOsfiemMm MoH13aLmm
IMpu npoknagke NnpoBoAa AaTynka anA
WMOHM3aLMOHHOIO KOHTPOA NPOBOAUTCA MOHTAX C
MeHbLUEeN NoTepen MoWHOCTU. B kayecTBe nposoaa
JaTymKa noaxoauT KoakcuanbHbii kabens RG-62 A/U
unm RG-71 B/U nnu npoBOAHUK 3a>KMraHuA ¢ HOMEPOM
3akasa 743200. [Npwu Takoi NPOBOAKE U NOAKHOYEHMU
npoBoJa gatymka K knemme 24 aptomarta (0Cob6eHHO
OTHOCUTENbHO 3a3eMJIEHHbIX MPOBOAHNKOB!) MOXHO
npesbiaTb AONYCTUMYIO ANMHY B 60 M npu
NOHU3ALMOHHOM KOHTpOSeE.

lnaH pa3sogku
lopenka
ABTOMaT ropeHums Knemmb! B wkady :
——————— 1 ynpaBneHus Knemma
LGK.. | noacoeaAuHeHuA
KnemmHbin | ropenku
LloKOnb | o
| CeTteBoM Kabenb v
11 3x 1,5 mm? 1 /" |
1 1 1 1
I: 2 — \ ; 2 P
A )\ 1 L
2 ™ Y A\ ) J ! : : 2
15 ' 1
22 ! T
| i :
I | P! ORAS...
i : S
1 1
23 RXI_%:;_; .
" ] i 3
I f 1 1 1
| 1 1
4 4 1
15 X ; X ’I_T 4
| |
| 1
| J Kabenb
________ OaHoXXUNbHbIN Kabenb : AGM 1
OkpaHupoBKa 1
1
Makc. 60 m ‘
-¢ -
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24.6 TexHU4ecKue gaHHble - Mexay knemmamu 4 n 12 1A
— mMepny Knemmamu 4 n 14___ 1 A nOCTOAHHO, Nnkn 20A

Hanpa>xeHne ceTtun 220 B - 15%... 240 B + 10% [onycTumoe MOHTaXKHOE MoMnoXeHue no6on

YacToTa cetu 50 'y - 6%... 60 'y + 6% Bua sawmth IP 40

MNoTpebnaemana MOLHOCTb 3,5 BA donycTnman Temnepartypa

MpenoxpaHuTenb npubopa, BCTPOEHHbIN _M6, 3/250 E OKpy>atowen cpeabl -20... + 60°C npu 220B
(cpeaHenHepTHbIN Mo DIN 41571, nncT 2). Y® - KoHTponb Ha LFL 1...

BxogHon npenoxpaHuTesb, Hapy>XHbIN makc. 10A Hanpsa)xeHue nutaHmna _pabouni pexxkum 330 B + 10 %

JonycTuMbI BXOOHOW TOK K 3a)kuMy 1 5 A NOCTOAHHO; TecT 380 B £ 10 %

Mukn, makcumym oo 20A MwHMManbHO AONYCTUMBIA TOK AaTynka 70 pA

Honyctumana TokoBaa Harpy3ka__4A nocToA.; NUKK Ao MakcumanbHO BO3SMOXHBIN TOK paboTe 630 pA,

yrnpaBnaowmx 3axumos ___makc.20A; Bcero makc.5A Aar4vka npu TecT 1300 pA

Heobxoammasa KoMMmyTaL, cnocobHOCTb NpUHopoB MakcumarnbeHo aonycTiMan AnvHa nposoAa Aarymka

- Mexay knemmamun 4 n 5 1A npu LFL 1...

— CM. pasgen 24.5
25. HaCTpOﬁKa KyJ1a4KOB KOHLEeBbIX U BCrIOMOratesibHbIX BbIKJIOMaTeNnen B cepBornpueoae

[a3oBble U KOMOMHUPOBaHHbIE FOPESIKM, nnaBHO-AByXCcTyne4yaTtbie nu moaysimpyembie

OnucaHue V - npucoeauHeHne CTyneHn 2 XXMaKoro Tonnvea
MomeHT cpabaTbiBaHNA KOHLEBbIX M BCMOMOraTeNbHbIX (GL) 100°
BbIK/oYaTesieil ycTaHaBNMBaeTCA BPYYHYIO Ha VI — manan Harpyska rasa 45° .
perynmpyembix, PUKCMpyeMbIx KynadkoBbiX Lanbax. ViI- manan Harpyska >xuakoro Tonnvsa Ol 60°
Ha Kyna4ykKoBbIX wanbax umerTca maneHbkue Toukmn nepekn4yeHnAa Heob6Xx0AMMO AOMONHUTENBHO
yKasartenu, nokasbiBarloLwme Ha COOTBETCTBYHOLLYIO noacTpamBaTb B 3aBUCUMOCTU OT TUNa YCTAHOBKW.
TOUKY NEPEKIoHeHNA Ha LKane Mexay Hapy>Han waiba co WwKanoi Ha Kyna4ykoBOM Basinke
yCTaHOBOYHbIMY atbamu. CIY>XXUT ANA UHAMKALMW NMO3ULMOHNPOBaHUA.

. C nomoubto HebonbLoro Tymbnepa, BCTPOEHHOIO K
CepBonpuBOAbI NOCTABNAKTCA CO CReAytoLlen KOPOOKY nepeaaYn, MOXKHO OTCOEANHUTbL NPUBOL OT
CepurHon HacTpovkou. BbIXOAHOrO Bana. bnarogapA 3TOMy MOXHO OT PyKu
| - 6onbluas Harpyska 120° yCTaHOBUTL Nt060E NONOXKEHNE HAa PErySIMPOBOYHOM
Il — 3akpbiTO 0° wanbe. B npeactaBneHHOM NOMOXEHUN CEPBONPUBOL,
Ill - Harpy3ka 3axkuraHuA Xxungkoro Tonnmea 30° BblBOOUTCA.
IV — Harpy3ka 3axkuraHua raza 20°
HacTtpovika KOHLEeBbIX 1 BCIIOM. BbIK/IoHaTenen PacpukcnpoBaHne npmsoga
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| — KOHLEeBOW BbIKNtoYaTe b NOMHOM Harpy3kn V. — BCromoraTenbHbIi
| 7] |_._I:I_| Il — KOHUEeBOW BbIKMOYaTENb 3aKPbIT BbIK. CTYMEHW 2 XXWNAKOro Tonnmea
IlI*- BcnomoraTenbHbIN BbIKNoYaTenb Harpy3kn VI — BcnomoraTtenbHbIf BblKtoyaTenb
| 3aXXUraHuA XXMAKOro Tonnmea Marnow Harpy3Kku rasa

IV — BCcnomorartesnbHbiv BblknovaTenb VIl — BcnomoraTesnbHbli BbiKnoYaTenb

Harpys3ku 3a>kuraHvA rasa Marnow Harpy3Ku >XuaKoro Tonnmea

*

Mpwn ncnonHennn ropenok GL... TMD mncnone3syetca
BCNomMoraTtenbHblin Bolkntodatens Il gna npomexxyTodHon

Harpysku npu paboTe Ha XWAKOM Tonnuee 5




26. OnpepgeneHue pacxoaa, nepepacyet U3 HOpMasibHOro COCTofAiHUA B pabouyee

[ns Toro 4To6bl NPABUNBHO HACTPOUTL HArpy3Ky
TennoreHeparopa, Heob6xoAMMO cHavasa onpeaenvTb
pacxop, rasa.

Mpumep:

MowwHocTb koTna: 5000 kBT

K4 XX (mpuHAaTtein): 9,2%

MpupoaHbivi ras LL (TennoTa cropanuA)Hi = 8,83 kB1/m?

MolHocTb KoTHna: =

5000
———=5435 kBT
0,92

Pacxop raza: vV, =

5435
—— =616 M*/v
8,83

M3-3a 60nbLoro nsameHeHna obbema rasa noj
BO34ENCTBMEM AABfIEHMA U TeMnepaTypbl HEOH6XOAUMO
YYMTbIBaTb KONIMYECTBO rada npu COOTBETCTBYHOLLEM
paboyem CoCTOAHUMU.

Pabouyee cocToAHME ANA BbilenpuBeaeHHOro
npumepa:

mbap
P, = 6apom. naBnexne 960
Pr = naBnexHue rasa* 500
obLiee naBneHune 1460

tr = Temnepartypa raza 10°C

*  nokasaHuA gaBfieHUs rasa v Temnepartypbl rasa rno
rasoBOMY CHETUUKY

60

CwmoTpu Tabnuuy: 960+500 = 1460 mb6ap nonyyaeTtcA
KOahpMLUMEHT nepecyeTa

YT106bI NONYYNTH NPaBUIIbHYHO HArpy3Ky AnA npumepa,
Heob6Xx0aMMO pa3fennTb paccyYMTaHHbIN pacxo rasa Ha
KO3(hULUMEHT NepecyeTa.

Pacxop rasza B pabo4em COCTOAHUK:
V., 616

= ——= 4428 /vy
f 1,391

VB=

[lnA ocTasibHbIX 3HAa4YeHWUIn AaBNEHVA 1 TemnepaTypbl
thakTop NnepecyeTa MOXHO paccymTaTh Nno opmyne:

P,+Pr 273
f= :
1013 273 +1;

CogaepxkaHue Bnarv B ra3ax UCKIKOUNTENIBHO Marlo,
NMO3TOMY OHO He YYMTbIBaeTCA B AaHHbIX Tabnuubl 1 B
dopmyne nepecyeTa.




CpenHerofoBble NoKasaTesnivu AaBJfieHUA BO3gyxa

Ha pa3nuyHbIX BbiCcOTax 151...200 994 996
201...250 988 990
CpepHAana reogesnd.  CpenHerogoBble nokasaTenuv 251...300 982 984
BbICOTa pernoHa haBrieHnA Bosayxa B mbap npu 301...350 976 978
obecneyeHna Haa cpenHen Temnepatype ot 10 °C 351...400 970 972
ypOBHEM MopA Haj ypoBHemMm MopA 401...450 964 966
451...500 958 960
[epmaHmA 501...550 952 954
CEBEPHbIN  HOXKHbIW 551...600 946 949
panoH panoH 601...650 941 943
mbap mbap 651...700 935 937
701...750 929 931
0 1015 1017
1... 50 1012 1014 ) 1 m6ap = 0,750 Mm pT. cT.= 10,20 MM BOA.CT.
51...100 1006 1008 1 MM pT. cT. = 1,333 mbap = 13,6 MM BOA.CT.
101...150 1000 1002 1 MM BOA.CT. = 0,0735 MM pT. CT. = 0,0981 mbap

O6wee paBneHne Po+P,. KoadchmumenTta nepecyéra f

B Temnepartypa rasa t, B °C
VETR MMPT.CT. O 5 10 15 20 25
900 675 0,888 0,872 0,857 0,842 0,828 0,813
920 690 0,908 0,892 0,876 0,861 0,846 0,832
940 705 0,928 0,911 0,895 0,880 0,865 0,850
960 720 0,948 0,931 0,915 0,899 0,884 0,868
980 735 0,967 0,950 0,933 0,917 0,901 0,886
1000 750 0,987 0,969 0,952 0,936 0,920 0,904
1020 765 1,007 0,989 0,972 0,955 0,939 0,922
1040 780 1,027 1,009 0,991 0,974 0,957 0,941
1060 795 1,046 1,027 1,009 0,992 0,975 0,958
1080 810 1,066 1,047 1,029 1,011 0,994 0,976
1100 825 1,086 1,066 1,048 1,030 1,012 0,995
1120 840 1,106 1,086 1,067 1,048 1,031 1,013
1140 855 1,125 1,105 1,086 1,067 1,049 1,031
1160 870 1,145 1,124 1,105 1,085 1,067 1,049
1180 885 1,165 1,144 1,124 1,104 1,086 1,067
1200 900 1,185 1,164 1,144 1,123 1,104 1,085
1220 915 1,204 1,182 1,162 1,141 1,122 1,103
1240 930 1,224 1,202 1,181 1,160 1,141 1,121
1260 945 1,244 1,222 1,200 1,179 1,159 1,140
1280 960 1,264 1,241 1,220 1,198 1,178 1,158
1300 975 1,283 1,260 1,238 1,216 1,196 1,175
1320 990 1,303 1,280 1,257 1,235 1,214 1,194
1340 1005 1,323 1,299 1,277 2,254 1,233 1,212
1360 1020 1,343 1,319 1,296 1,273 1,252 1,230
1380 1035 1,362 1,338 1,314 1,291 1,269 1,248
1400 1050 1,382 1,357 1,334 1,310 1,288 1,266
1420 1065 1,402 1,377 1,353 1,329 1,307 1,284
1440 1080 1,422 1,396 1,372 1,348 1,325 1,303
1460 1095 1,441 1,415 1,391 1,366 1,342 1,320
1480 1110 1,461 1,435 1,410 1,385 1,362 1,338
1500 1125 1,481 1,454 1,429 1,404 1,380 1,357
1520 1140 1,500 1,473 1,448 1,422 1,398 1,374
1540 1155 1,520 1,493 1,467 1,441 1,417 1,392
1560 1170 1,540 1,512 1,486 1,460 1,435 1,411
1580 1185 1,560 1,532 1,505 1,479 1,454 1,429
1600 1200 1,579 1,551 1,524 1,497 1,472 1,446
1620 1215 1,599 1,570 1,543 1,516 1,490 1,465
1640 1230 1,619 1,590 1,562 1,535 1,509 1,483
1660 1245 1,639 1,610 1,582 1,554 1,528 1,501

1680 1260 1,658 1,628 1,600 1,572 1,545 1,519




O6wee paBneHne Po+P,. KoadchuumeHTta nepecyéra f

B Temnepartypa rasa t, B °C

m6ap” MMPT.CT. O 5 10 15 20 25
1700 1275 1,678 1,648 1,619 1,591 1,564 1,637
1720 1290 1,698 1,667 1,639 1,610 1,583 1,655
1740 1305 1,718 1,687 1,658 1,629 1,601 1,574
1760 1320 1,737 1,706 1,676 1,647 1,619 1,591
1780 1335 1,757 1,725 1,696 1,666 1,638 1,609
1800 1350 1,777 1,745 1,715 1,685 1,656 1,628
1820 1365 1,797 1,765 1,734 1,704 1,675 1,646
1840 1380 1,816 1,783 1,752 1,722 1,693 1,663
1860 1395 1,836 1,803 1,772 1,741 1,711 1,682
1880 1410 1,856 1,823 1,791 1,759 1,730 1,700
1900 1425 1,876 1,842 1,810 1,778 1,748 1,718
1920 1440 1,895 1,861 1,829 1,796 1,766 1,736
1940 1455 1,915 1,881 1,848 1,815 1,785 1,754
1960 1470 1,935 1,900 1,867 1,834 1,803 1,772
1980 1485 1,955 1,920 1,887 1,853 1,822 1,791
2000 1500 1,974 1,938 1,905 1,871 1,840 1,802
2050 1538 2,024 1,988 1,953 1,919 1,886 1,854
2100 1575 2,073 2,036 2,000 1,965 1,932 1,899
2150 1613 2,122 2,084 2,048 2,012 1,978 1,944
2200 1650 2,172 2,133 2,096 2,059 2,024 1,990
2250 1688 2,221 2,181 2,143 2,106 2,070 2,034
2300 1725 2,270 2,229 2,191 2,152 2,116 2,079
2350 1763 2,320 2,278 2,239 2,199 2,162 2,125
2400 1800 2,369 2,326 2,286 2,246 2,208 2,170
2450 1838 2,419 2,375 2,334 2,293 2,255 2,216
2500 1875 2,468 2,424 2,382 2,340 2,300 2,261
2550 1913 2,517 2,472 2,429 2,386 2,346 2,306
2600 1950 2,567 2,521 2,477 2,434 2,392 2,351
2650 1988 2,616 2,569 2,524 2,480 2,438 2,396
2700 2025 2,665 2,617 2,572 2,526 2,448 2,441
2750 2063 2,715 2,666 2,620 2,574 2,530 2,487
2800 2100 2764 2714 2,667 2,620 2,576 2,532
2850 2138 2,813 2,762 2,715 2,667 2,662 2,577
2900 2175 2,863 2,812 2,763 2,714 2,668 2,623
2950 2213 2,912 2,860 2,810 2761 2714 2,667
3000 2250 2,962 2,909 2,858 2,808 2,761 2,713
3100 2325 3,060 3,005 2,953 2,901 2,852 2,803
3200 2400 3,159 3,102 3,048 2,995 2,944 2,894
3300 2475 3,258 3,199 3,144 3,089 3,036 2,984
3400 2550 3,356 3,296 3,239 3,181 3,128 3,074
3500 2625 3,455 3,393 3,334 3,275 3,220 3,165
3600 2700 3,554 3,490 3,430 3,369 3,312 3,255
3700 2775 3,653 3,587 3,525 3,463 3,405 3,346
3800 2850 3,751 3,684 3,620 3,656 3,496 3,436
3900 2924 3,850 3,781 3,715 3,650 3,588 3,527
4000 3000 3,949 3,878 3,811 3,744 3,680 3,617
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27. Mpr4mHbI N ycTpaHeHne HeucnpaBHOCTEN

B cnyyae noABneHnA HemcnpaBHOCTEN HEOBXOOUMO
cHa4vana NpoBepUTb OCHOBHbIE YCITOBUA NPaBUIbHON

paboTbl rOpenKu:

1. EcTb N Hanps>xeHne?

[MpaBunbHOE N AaBneHue rasa B ra3onposoae 1

OTKPbIT SN LLIapoBOW KpaH?

KOMOVHMPOBaHHbIX FOPENoK)?

2.
3. EcTb nn xxnakoe Tonnmeo B 6ake (TONbKO AnA
4.

MpaBWNbHO N HACTPOEHbI PEryNATOPbI
TemnepaTypbl NOMELLEHNA U KOTMa, OrpaHnynTesb
MUHMMasIbHOIO YPOBHSA BOAbI, KOHLIEBOW

BblKNoYaTenb n T.4.7

HabniopgeHue

5. lameHAeTCA N AOCTaTOYHOE KONMYECTBO BO3ayXxa
ONA CXXuraHnAa unm pacxon konmnyecrtsea Tonnuea?

Ecnu ycTaHOBNEHO, YTO NPUYMNHON HEUCTIPABHOCTU He
ABMAIOTCA BbllLENepeYncrieHHble YCoBua, To

HeobXxoAMMO NPOBEPUTb PYHKLMK, CBA3AHHbIE C
paboToi ropenku. Bel 06Hapy>xunm, 4To ropenka
3abnoknpoBaHa B aBapUnHOM MOSIOXKEHWMN,
obHapy>eHnA HemcnpaBHOCTU pa3bnokupoBaThb U
BKNIOYNTb ropenky. Heobxoammo To4HO cobnogatb
pabouyto nocrenoBaTenbHOCTb. BO3MOXHbIE MPUYUHBI

Taknum 06pa3om MOXHO NErko onpeaenuTb Nnu
YyCTPaHuTb. [pn KOHTPOE HY>XHO NOAKIIIOUNTD
MukpoamnepmeTp u U-o6pasHbiii MaHOMETP.

MpuunHa

YcTpaHeHue

O6Lwwume HencrpaBHOCTHU

He 3anyckaeTcA aoBuratesb ropesiku.

HepoctaTtok Bo3ayxa

HET HampsXeHuA
HeucnpaBeH npenoxpaHuTesb
paspbiB MAcCOBOro MPOBOAHUKA
HeucnpaseH Apuratesib

perynupytoLlas afeKTpuyeckas
Liernb pa3oMKHyTa

npepBaH Nnoaeof rasa
3aKPbIT LWAPOBOMN KpaH

HencnpaBHO pacnpefenuTenbHoe
YCTPOMCTBO

3aMKHYTb 3/IEKTPUYECKYIO LiEMNb
3aMeHUTb
YCTPaHUTb
3aMeHUTb

onpenenvTb KOHTaKT pa3pbiBa,
BKJIIOUYUTb NN PA3OMKHYTb
perynaTop wunu pene

OTKPbITb LWAPOBOWN KpaH, npu
ONVUTeNbHOM HefocTaTke rasa
coobWwnTb NOCTaBLMKY rasa

3aMeHUTb

[BuraTens ropenku 3anyckaeTcs,

BO BPeEMA NpeaBapuTenbHON NPOAYBKU
npw 60NbLLOW Harpy3ske -

aBapUNHOE OTKIKOYEHNe

OBuraTenb ropenku 3anyckaeTcaA
n oTKItoHaeTcA vYepes 20 CekyH,
(TONbKO B yCTaHOBKaXx C KOHTPOJEM
repMeTU4HOCTH)

OBuvratenb ropenkuy 3anyckaeTcH,
Yyepes 10 cekyHA BO BpewmA
npeaBapuTeNbLHON NPOAYBKE Mpu
60MbLIOM Harpy3Ke - aBapunHoe
OTKJIIOYEHME

MponapaHue 3a)xkuraHuA

HeucnpaBHO pene AaBneHus
BO3ayxa

HerepMeTU4YeH MarHUTHbI KnanaH,
coobLLeHNe Ha AaTYMKe NporpaMmel

3aMeHUTb

YCTPaHUTb HErepMeTU4HOCTb

KOHTpPOA repMeTu4HOCTU NOABAETCA,

€Cny aBTOMAaT ropeHna CHoBa
yCTaHaBNMBaETCA B MOMOXeHne
3anycka

He OTKIOYaeTCA KOHTaKT pene
[aBneHna B paboyem COCTOAHUM UK
Pa30MKHYT (CMULLKOM HU3KOe
LaBneHve Bo3ayxa)

3arpA3HEH BEHTUNATOP

HeBepHOe HanpasfieHve BpaLlleHuns
y OBUratens ropenku

npaBUJ1IbHO YCTAaHOBUTb pelie
OaBneHnsa, ecnn HeobxoamMMmo,
3aMeHUTb

O4YNCTUTb

NMOMEHATb NOMAPHOCTb
aBuratena

[lBurartesnb ropenku 3anyckaeTca,

€CTb HanpaXeHue Ha Knemve 16
pacnpenenuTenbHoro yCTPoNCTBa,
3aKUraHUA HeT Yepes HeKOTopoe BpemMA
MPOMCXOAUT aBapUiHOE OTKMIOYEHNe

OTcyTcTBYeT NnamA

cnuwkKom 6onbLioe paccTtoAHne
MeX Ay ANeKTpoaamMn 3a>KuraHmA

ANeKTpPOoAbl 3aXXuraHma nnn nposoa
3aXuraHmaAa 3amMblKaroTCA Ha Maccy,
noBpexageHa n3onAaunA

HencnpaseH TpaHcopMaTop
3axKuraHua

OTKOPPEKTUPOBATL YCTAHOBKY
3ANEeKTPOAoB (CM. pasaen 22)

YCTPaHNTb COMPUKOCHOBEHME C
Maccon, 3aMeHUTb
noBpe. ANeKTPoAbl Nnu Kabesnb

3aMeHUTb TpaHcdopmaTop
3aXuraHusa

[Buratenb 3anyckaeTca, 3aXuraHue B
rnopAaKe, Yepes KOPOTKUA MPOMEXYTOK
BPEMEHUN MPOUCXOANT aBapunHoe
OTKIOYEHWE

MarHWTHBIA KnanaH He OTKpbIBae.,
KaTyLlKa MarHMTHOro KranaHa
nospexxaeHa nnm obpbiB Kabena

MarHWTHbIA KnanaH 3aMeHUTb
UM YyCTPaHUTb ero oopbIB,
MPOBEPUTL HamNpAXeHWe Ha

3axkume 17
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HabniogeHue

MpuunHa

YcTpaHeHue

Mocne obpasoBaHUA NsiameHU NPoucxoauT aBapMﬁHoe OTKIN4YeHue

O6pasyeTtca nnama MNpu nycke ¢

HOMWHANBHOW Harpy3Kon NPOUCXoanNT

aBapuinHOE OTKIIOYEHNE.

3arpAsHeH puneTp

MHEepUMOHHOEe cpabaTbiBaHme
perynAaTopa

HeucnpaseH rasoBblii CHETUMK NN

BOOOCOOPHMK B TpybonpoBoae

HeI/ICI'IpaBHOCTb KOHTpOJ1A nNlaMeHu npu noHnsauumn

OYUCTUTb CbI/IJ'Ipr nnn 3aMeHnTb
BKnaabiw

npoBepuTb POPCYHKY NpoayBKM

COoO6LWUNTL MpeanpuATUio-
MOCTaBLUMKY rasa

[Buvratens ropenku 3anyckaeTcs,

3aXXuraHme CcnbllnMo, nocne

HopMasibHOro 06pa3oBaHUA NMiaMeHn

aBapUNHOE OTKIIOYEHNE

HAaTtumk nnameHun (YO - anemMeHT)

Hacoc

Konebnowmnca ToK MoHU3aLuum,
CNLWKOM Man

HenpasunbHaa HacTponka
YCTPONCTBA CMELUMBAHUA rasa
1 BO3ayxa

HeraTtneBHoe BAnAHME UCKPDI
3aXXnraHmMA Ha ToOK MoHU3auunn
YO - anemMeHT 3arpA3HeEH

cnvwkom crnaboe ocBelleHne
YO - aneMeHT HeucnpaseH

N3meHuTb nonoxeHune
WOHM3aLMOHHOIO 3NEeKTPOAa;
npu HeO6X0ANMOCTUN YCTPaHUTb
BbICOKOE nepexoaHoe
COMpOTUBMEHUE B NINHUU
NOHU3ALMN 1 3aKUmax
(noATAHYTb 3a>KMMbI)

OTperynmpoBaTb 3aHOBO (CM.
BBOZ B 3KCMyaTaumio)

Ha nepBunYHON cTOpOHE
TpaHccopmaTopa NOMeHATb
¢asy 1 MaccoBbI MPOBOAHUK

O4YUCTUTb (OCMOTPETH
TOMMMBHBIE U XXUPOBbIE cneabl
(BOpOXKM))

NMPOBEPUTb YCTAHOBKY rOpeHuA
3amMeHUTb

He KayaeT TOornjmBeo

CuUnbHbIN MEXAHNYECKUIA LUYM

dopcyHka

HacoC HeucnpaBeH
nagaeT Nnpon3BoaunTENIbHOCTb

BCacCblBawLWaA JIMHNA HerepMmeTu4Ha

BCacCblBawLWanA JIMHNA HerepMmeTn4Ha

3aKpbITb 3aMopHble KnanaHbl
¢unbTp 3arpA3HEH
UNLTP HErepMeTUYEH

JIMHX noaayn Xnakoro Tornmea
HerepMeTun4Hbl

HaCOC 3acacblBaeT BO3AYyX

C/TLLKOM BbICOKUIA BaKyyMm B
NIMHUM XXNAKOro Tonnmea

3aMeHUTb

3aMEeHUTb Hacoc
LEeMOHTMPOBAaTb KnanaH,
OYMCTUTb UM 3aMEHUTb
3arepMeTn3MpoBaTh NIMHNIO
OTKPbITb

O4UCTUTL

3aMeHUTb

NOATAHYTb pe3bboBble
coeanHeHunA, OTKavaTb
(yoanuTb) BO3ayx

noaTAHYTb pe3bboBble
coeVHeHUA, OTKa4vaTb
(ymanutb) BO34yX

OYMCTUTb PUNBLTP, MNONMHOCTLIO
OTKPbITb KnanaHbl

HepaBHOMepHOe pacribineHne

dopcyHKa 3arpAsHeHa unu
noBpeXxaeHa

DOPCYHKY O4UCTUTb UMK
3aMeHUTb

KomnaHua PALIMOHAIJT - aKcknio3uBHbIA nocTaBwuk ropenok Weishaupt B Poccutio.

LIEHTPANbHbIA PETMOH

Mocksa (095) 783 68 47 CaHkT-leTepbypr
HwxHwnin Hosropoa  (8312) 37 68 17 ApxaHrenbck
Capatos (8452) 27 74 94 MypmaHck
BopoHex (0732) 77 02 35 Bonoraa
Apocnasnb (0852) 79 57 32 MeTpo3aBoack
Tyna (0872) 40 44 10 Benukuit Hosropoa
Teepb (0822) 35 83 77
Benropop (0722) 31 63 58 I0XXHbIN PETUOH
CmoneHck (0812) 64 49 96 PocToB-Ha-[loHy
JNvneuk 8910 253 07 00 Bonrorpan
KpacHopap

. AcTpaxaHb
www.weishaupt.ru Crasporions

www.razional.ru Maxaukana

MOBOJIHKCKUA PEFUOH

CEBEPO-3AMNAHbIN PETMOH

(3422) 1959 52  INeyaTHbIit Homep

(812) 718 62 19 KasaHb (8432) 78 87 86 (3452) 5930 03 83042946,

(8182) 20 14 44  Camapa (8462) 221327  CbIKTbIBKAp 89128669883 AHBapb 1998

(8152) 4476 16 WxeBck (3412) 51 45 08

(8172) 75 59 91 OpeHbypr (8532) 53 50 22 CUBUPCKWUI PEFMOH

(8142) 76 88 05 Mex3a (8412) 32 00 42 Hosocunbupck (383) 3547092 Pupma ocTasnAeT

(8162) 62 14 07 Kupos (8332) 56 60 95 KpacHoapck (3912) 218282 3a cobon nNpaBo
Yebokcapbl (8352) 28 91 48 (3852) 24 38 72 Ha BHeceHue nbbix
CapaHck (8342) 24 44 34 Xabaposck (4212) 327554 3meHeHuit.

(863) 236 04 63 . (3952) 47 24 34

(8442) 95 83 88 YPAJIbCKWUN PETUOH (3822) 52 93 75

(861) 210 16 05 Ekatepunbypr (343) 217 27 00 Kemeposo (3842) 25 93 44  [Mepeneyatka

(8512) 34 01 34 Omck (3812) 45 14 30 (4112) 31 1914 3anpeuleHa.

(8652) 26 98 53 YenAbuHcK (3512) 73 69 43

8928 224 98 91

Veha (3472) 42 04 39




