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1. OCHOBHbBIE CBEAEHUA

1.1. HoMuHa/IbHbIE IAPpaMeTPbl U MAaCCOrabapuTHbIE

XapaKTEpPUCTHUKHU rpajgupeH.

Moaens HoMWHaNbHbII HOMMHanblil’blﬁ Pacxop, XapaKTepUCTUKM Pasmepbl, Mm Macca, kr
rpaAMpHN pacxop, ?xn. Tenngaou Bos;,qyxa, ABuratens
Boabl, m3/uac notok*, KBt m3/uac KBT/ 06/MUH Bbicota | Auametp | Cyxaa |Mokpas
reg-2m 2,3 14 2 700 0,12 /960 1318 750 30 75
rPO-4M 3,9 23 3300 0,12/ 960 1318 750 35 85
rPO-6M 6,2 36 3600 0,12/ 960 1563 860 41 120
reg-sm 7,8 45 4200 0,18 /960 1563 860 45 130
rea-12m 11,7 68 6 600 0,18 /960 1773 1165 66 210
rPA-16M 15,6 90 7800 0,37 /960 1773 1165 90 260
rPA-20M 19,5 113 9000 0,75 / 960 1795 1440 137 505
rPA-24M 23,4 136 11 700 0,75 / 960 1795 1440 144 522
rea-32m 31,2 181 12 600 0,75/ 960 1775 1560 185 577
rPA-40M 39,0 226 16 800 1,5/ 960 1845 1800 228 650
rPA-45M 46,8 271 22 200 1,5/ 960 1845 1800 277 719
PA-50M 54,6 317 23 400 1,5/720 2140 1900 337 798
PA-65M 62,4 362 27 000 1,5/720 1980 2140 352 982
rea-78mM 78,0 452 30 000 2,2 /720 2365 2410 474 1205
rp4-100M 97,5 565 42 000 2,2 /720 2330 2730 524 1336
rPO-115M 117,0 679 50400 3,7/570 2465 3050 702 | 3212
rPO-135M 136,5 792 66 000 3,7/570 2465 3050 855 | 3415
rp4-150M 156,0 905 66 000 3,7 /570 2450 3280 937 3570
re4-17sm 175,5 1018 78 000 5,5/ 1450 2405 3280 1022 3661
rp4-195mM 195,0 1131 94 800 5,5/ 1450 2740 3760 1172 3885
PO-235M 234,0 1357 109 200 7,5/ 1450 2835 4160 1331 | 4125
rPO-275M 273,0 1583 127 200 7,5/ 1450 3370 4600 1560 | 5690
PA-320M 312,0 1809 135 600 11/ 1450 3375 4600 1902 | 6145
rPA-390M 390,0 2262 195 000 11/ 1450 4264 4870 2165 | 6837
rPO-460M 468,0 2714 210 000 15/ 1450 3990 5580 2909 | 8052
PA-550M 546,0 3166 255 000 15 / 1450 4200 6550 3411 | 11734
rPA-630M 624,0 3619 270 000 22/ 1450 4200 6550 | 3963 | 12690
re4-780M 780,0 4523 289 800 22 /1450 4935 6550 4512 13465
rP4-1000M 975,0 5654 402 000 30/ 1450 5315 7600 4650 14500
PA-1200M 1170,0 6785 474 000 37/1450 5605 8430 5500 | 21500

*Npu TemnepaType cMoYeHHoro Tepmometpa 27°C, oxnaxkaeHuy soabl B rpaaupHe Ha 5°C (¢ 37°C go 32°C) 1 noBblWeHUN

TemnepaTtypbl BoAbl B TEXHO/I0rMYeckom obopyaosaHum ¢ 32°C go 37°C.




1.2. YcioBMA 3KCIUTyaTaluu

1. OKpyrKatouwas cpea

e Knunmatuyeckoe ncnonHeHme Y1 no rOCT 15150-69

e [IpepenbHble paboyune TemnepaTypbl BO3AyXa:
- B CTAaHAAPTHOM McnosiHeHuu oT +45°C go -30°C (FPA-M);
- B HU3KOTEMMEepaTypPHOM ncnoaHeHun ot +45°C po -50°C (FPA-MH);

e OTHOCUTENbHAA BAAXXHOCTb BO34yXa B Hanbonee Tennbli 1 BAaXKHbIN nepuos 80% npwu 20°C;

e CopepxaHue nbinn B Bozayxe He 6onee 0,01r/m3;

e [lpucyTcTBMe B BO3AyXE JIMMKUX U BOJIOKHUCTbIX BELLLECTB HEe AOMYyCKaeTCs;

e Tun atmocdepsl [l npombiluneHHas (coaepxaHme cepHuUctoro rasa ot 20 go 250 mr/m%cyT., unmn 0,025 ao
0,31 mr/m3; xnopuapl mexee 0,3 mr/m%cyT.)

2. Oxnaxkgaemas Boda

e 3arpAsHeHWe OXN1aXKAAEMON BOAbI AO/IKHO HAaX0AMTbCA B Npeaenax 06blYHbIX Be/IMYMH, XapaKTepPHbIX
ANA TeXHUYeCcKol BoAbl 060POTHbIX LIMKAOB, MOKasaTtenb pH=6-8.

e [lpeaenbHas TemnepaTypa NoAaBaeMoi Ha OXaxKaeHne BoAbl HeNoCcpeACTBEHHO B rpagupHio 60°C.
[na oxnaxkaeHua BoAbl C Temnepatypoit Bbiwe 60°C cneayer UCNONb30BaTb ABYXKOHTYPHYIO CXEMY.

MPUMEYAHME: Vicnonb3oBaHMe rpagnpeH A5 OXNaXKAEHWUS CUIbHO 3arpsA3HEHHbIX (B TOM Yncae, macnamm),
NOAKUCAEHHbIX U LLENOYHbIX BOA AO/IKHO ObITb COrNacoBaHO C NpeanpuATUEM-U3FOTOBUTE/IEM.

1.3. Mepbl 6€301aCHOCTH

e PaboTbl N0 YCTaHOBKE, 06CNYKMBAHMIO U MOAKAOYEHMIO LONKHbI NPOBOAUTHCA KBaAUPULMPOBAHHLIM
cneumanncTom(-amu) B COOTBETCTBUM C YCTAHOBNIEHHBbIMW HOPMaMM M cTaHAapTamu «Mpasun
TEXHWYECKOM IKCNyaTaUMm 3NEKTPOYCTAHOBOK NOTpebuTenen» (yTeepaeHol Npnukasom MuHaHepro
o1 13.01.2003 r.) u «lMpaBnn No oxpaHe TpyAa NPM SKCNAYaTaLUN SNEKTPOYCTAHOBOKY (YTBEPKAEHDI
npukasom MuHucTepcTBa Tpyaa 1 coumanbHol 3awuTbl PO ot 24.07.2013 r. Ne 328H).

e 3anpeliaeTcs aKcNAyaTaLma rpagupHn 6es 3azemneHus.

e PaboTbl No 06CNyKMBAHMIO TPAAUPHU A0MKEH NPOBOAUTDL CNeLMasbHO NOAFOTOBAEHHbIN NePCoHann.

e 3anpewaeTtca NpoBoAnUTb PaboTbl MO 06CNYKMBaHMIO FPagMpPHN B3 CHATUA HaNpPAMXKEHUA C

3NeKTpoABUraTenei.

1.4. KoHcTpyKuus

1.4.1. YcTpOMCTBO rpajupHU

Kopnyc rpagnpHy MMeeT LMANHAPUYECKYHO GOPMY B HUMKHEN YacTu C Mepexoaom Ha noayrunepboanyeckyio

B BEpPXHEW 4acTu, rae pasmelLaeTcd OCeBOM BEHTUIATOP. BcacbiBaloliMe OKHA PacMno/OXKeHbl Mo BCEMY

nepuMeTpy HUXKHE YacT Kopnyca. Cxema ABUKEHMA BO34yXa M OX1aXKAaeMol BoAbl — NPOTUBOTOK. [laHHoe

YCTPOMCTBO rPaAnpHU AaeT P TEXHUYECKUX MPEeNMYLLECTB:

o (dopma Koprnyca 1 KOHCTPYKLMA 06ecneymBatoT XOpoLWYo aspoanHaMUKy BHYTPU FpaanpHU U
NO3BO/IAKOT MCNOJIb30BATh ABUraTe/lb BEHTUIATOPA MEHbLUE MOLLLHOCTHU.

o LlManHapmyeckas popma ¢ pasmeLLeHnem Bo3ayx03ab0opHbIX YCTPOMCTB MO BCEM OKPYKHOCTM FPaanpHM
CHU}KAeT HeobX0AMMOCTb yYeTa HanpasieHus NpeobaagatoLLero BeTpa B MecTe YCTaHOBKU MPaguvpHMU.

e B X0n104HbIM Neprog, Npu paboTe ¢ BbIKNHOYEHHbIM BEHTUAATOPOM, dopma Kopnyca obecrneunsaet
ABWXKEHWE ecTeCTBEHHbIX KOHBEKTMBHbIX MOTOKOB BO34yXa, BbI3BaHHbIX Pa3HULEN NAOTHOCTEN BO3AYXa,
obecneunBan apdeKTUBHYIO paboTy rpagnpHMu.



L HDOTMBOTOLIHaﬂ CXeMa MakKCMmasibHO yBE/IMYUBAET 3¢¢EKTMBHOCTb TenjiomaccoobmeHa BOA4bI C

BO34YXOM U NMNO3BONTAET YMEHbLLUNTb I'aﬁapl/lTHble pa3mepbl.

e PacnonorkeHune ocesoro BEHTUNATOPA Ha BbIXoAe U3 rpaAMpHU NCKNKOYAET BOSMOXHOCTb €ro

06N\ep3ava, TaK KaK 210NaCTn BEHTU/IATOPA NOCTOAHHO HaxXo4ATCA B MOTOKe TeN/210ro Bo3ayxa.

PucyHok 1.4.1. KOHCTPYKUUA rpagupHu
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1.4.2. Kopnyc

Kopnyc rpagMpHun M3roToB/IeH M3 CTeKaonaacTuKa. CTEKI0NNACTUK (CTEKIOBOIOKOHHAA apMUPOBAHHAsA
naacTmacca) U3rotaBaMBaeTCsa NyTeM YKAaAKM CTEKI0BOIOKHA CNoAMU U GOPMOBKM COEB C MOMOLLLbIO
cmon. CTeKNI0NNaCcTUK, COCTOALLMIA U3 CTEKIOBOJIOKHA C BbICOKOM MPOYHOCTLIO Ha paspble, 061agaeT
[OCTaTOYHOW KOHCTPYKUMOHHOM NPOYHOCTBIO A1 MPOTUBOCTOAHUA BbICOKMM CKOPOCTAM BETPA, TOJYKAM U
BMBpauun. [laxke ecam NoBpexaeH A, BCe-TakM, NOMYYEHbl, X IETKO MOXHO YCTPaHUTb MyTemM JI0Ka/IbHOro
pemoHTa.

Bce cTek/10nNacTMKoBble MaTepuanbl MOKPbITbl HAPYKHbIM CMOISIHBIM C/I0EM, coAepXalmnm YO
NMHIMBUTOPDI (A06aBKN NPOTMB YNbTPADUONETOBOMO M3/YyHeHNA), 3aLLMLLAIOLNM KOHCTPYKTUBHYIO
LLeNIOCTHOCTb Kopnyca 1 pe3epByapa 418 BoAbl. HapyXHaa NOBepXHOCTb MMeeT BHELUHE NPUBAEKaTe bHbIN
BM, KOTOPbIM NPWY 3TOM ABASETCA CTOMKUM, 40NTOBEYHbIM U He TpebyeT AonoHUTebHOM 06paboTKu.

1.4.3. Pe3epByap 411 BOJbI

Pesepsyap 414 BoAbl B GOpMeE YallK, Kak U KOPMyC rpagMpHK, M3roTOB/IEH M3 CTEKIOMNIACTMKA. Y rpaampeH
60/1bWKX Pa3mMepoB pe3epsyap 414 BoAbl 060pyA0BaH CMBHLIM NOAAOHOM, YTO NO3BO/AET rpagnpHe
paboTaTb NPY MMHMMabHBIX 06beMax BOAbl M 3aLWMLLAET OT NONagaHna Bo3ayxa B cuctemy. Ans
0b61er4eHmsa YUCTKM CUCTEMBI MPeayCMOTPEHO Ha/lMuMe APEeHaXKHOro naTpy6bKa. Bee TpybHble coeamHeHun
Pacno/oXKeHbl Yy CANBA B NOAAOH A4 yA06CTBAa MOHTaXa.

Tabauua 1.4.3. O6bem pesepByapa A4N1A BOAbI

Mopaenb rpagupHm 06bem, m? Mopaenb rpagupHm 06bem, m?
rePAa- 2~4M 0,07 rPA-150~175M 1,95
rPa-6~8M 0,11 rp4-195M 2,74

rPA-12~16M 0,19 rPA-235M 3,37
rPA-20~24M 0,21 rPA-275~320M 3,40
rPA-32M 0,30 rPA-390M 3,44
rPA-40~45M 0,36 rPA-460M 5,70
rpa-50M 0,40 rp4-550M 12,20
rPO-65M 0,55 rPA-630~780M 12,30
rPO-78M 1,00 rPA-1000M 19,50
rPA-100M 1,22 rPA-1200M 20,10
rPA-115~135M 1,68 - -

1.4.4. CucTeMa nojgayM M pacnpeaesjieHUs BOAbI

Bce TpybHble coeAnHEHNA PACcMoOKeHbl U CMPOEKTUPOBaHbI TaKUM 06pa3om, YTo6bl YNPOCTUTL 3a4a4y
MOHTa}KHMKY N CHU3UTb KOAIMYECTBO BHELWHMX TpybonpoBoaos. MopsAYas Boga nonajaer B rpaaAnpHIo Yepes
BXOAHOW NaTpyboK M MPOXOAUT Yepes HaMopHYo Tpyby A0 BPaLLAtOWENCA OPOCUTENBHOW FOI0BKYU, Yepes
KOTOpPYIO B CBOIO ovepeab NonagaeT B pacnpeaenurenbHble Tpybbl, pa3bpbisrmBatowime Boay Ha
NOBEPXHOCTb OPOCUTENS.

BHewHM Kopnyc Bpalatoweiica ronoskn moaenei NPA-2M~50M 13roToB/sieH U3 NAACTUKa BbICOKOM
NMPOYHOCTU, B TO BPEMA KaK CKOJb3siLLME AETANN ABAAIOTCA MeTannmyeckummn. CMasKy CKONb3ALWMX aeTanemn
obecneunBaet cama BoAa.

Y mogenew rpagmpeH MPA-65M~1200M B yCTPOIACTBO BPALLAIOLLEACA FO/IOBKM BXOASAT repMeTUYHbIe
NOALMMHUKM KaK ANA CEKLMM OCEBOM, TaK U ANA CEKUMM PaamManbHOM Harpy3ku. 3to obecneumsaet



HenpepbiBHOE N1aBHOE BpalleHne, Kak Npuv BO3pPaCTaHUK HaMopa Ll,VIpKyJ'IFILJ,MOHHOVI BOAbl, TaK 1 Npn

yBeNNYEHUM Harpy3Ku. KOHCTPYKUMA BpaLLatoLLeinca ronoBKkn obecneumBaeT eé nérkoe obcnyRnsaHue u

pPeMOHT. TaKKe Npw NPOeKTUPOBAHMM OPOCUTEIbHOW FOIOBKU Hapaay C ya06CTBOM B 06C/NYKMBAHUM

ocoboe BHMMaHKe 6bI10 yaeneHo eé KopPO3MOHHOM 1 abpasnBHOM YCTOMYMBOCTH.

Ta6bnuua 1.4.4. XapaKTepUCTUKK CUCTEMbl NOAAYM U pacnpeaenieHus BoAabl

OpocutenbHan PacnpeaenutenbHbie Tpy6bl YacroTa fasnenne Makc. Mun.
Mopaenb ronoBka S BOAbI Ha pacxop, pacxop,
rpagvpHm Marepuan Pasmep, | Kon-so, Pasmep Marepuan | 06/muH Bxoae, oxn.804bl, | OX1.BOADI,
MM wT. M.BOA,.CT. m3/uac m3/uac
rrg-2m 40 4 1/2"x264L 7-10 1,3 3 1,1
rpa-4M 40 4 1/2"x264L T 7-10 1,5 5 1,8
3]
rPa-6M 8 40 4 1/2"x310L § 7-10 1,5 8 2,3
© =
© m
rrg-8m E 40 4 1/2"x310L E 7-10 1,7 10 3,4
= o
rPA-12M g 50 4 3/4"x430L = 7-10 1,7 15 4,6
c
rPA-16M % 50 4 3/4"x430L 7-10 1,8 20 6,8
T
rPL-20M = 65 4 1"x535L 7-10 1,8 25 7,3
®
o
rPO-24M g. 65 4 1"x535L 7-10 2,0 30 7,9
- o X - , )
rPA-32M 2 65 4 1"x605L 7-10 2,0 33 13,6
<
rPO-40M 80 4 11/2"x705L 5-8 2,0 50 15,9
MPA-45M 80 4 11/2"x705L 5-8 2,0 51 20,4
rPA-50M 100 4 11/2"x740L 5-7 2,0 63 24,0
PA-65M 100 4 2"x820L 5-7 2,0 78 27,0
rPa-78M 125 4 2 1/2"x960L 5-7 2,5 100 40,8
rp4-100M 125 4 21/2"x1110L 5-7 3,0 124 47,7
<
rea-115m 125 4 21/2"x1280L E 5-7 3,0 124 61,2
rP4-135M 125 4 21/2"x1280L g: 5-7 3,1 124 68,4
Q
rP4-150M 150 4 3"x1430L 8 5-7 3,3 178 75,0
® X
rPa-175mM g 150 4 3"x1430L § 5-7 3,3 178 85,0
C I
o " =
rPA-195M < 200 6 3"x1550L g 3,5-6 3,6 250 113,0
]
rP4-235M él.i) 200 6 3"x1720L 5 3,5-6 3,6 300 125,0
b -
rPA-275M § 200 6 3"x1914L 3,5-6 4,1 316 136,0
=
rpa-320M g 200 6 3"x1914L 3,5-6 4,3 316 148,0
<
rP4-390M 250 8 3"x2094L 2,5-6 4.4 460 227,0
rP4-460M 250 8 3"x2340L 2,5-6 51 495 272,0
rPA-550M 250 8 3"x2880L 2,5-6 51 560 284,0
rPA-630M 300 10 4"x2780L 2-5 5,8 712 375,0
rp4-780M 300 10 4"x2780L 2-5 6,1 790 386,0
PA-1000M 300 10 4"x3367L 2-5 6,3 988 454,0
MPA-1200M 300 10 4"x3700L 2-5 6,5 1185 480,0




1.4.5. Opocuresb

B rpaampHsax Tna MPA-M npMMeHsIOTCA COTOBbIE OPOCUTESNN, U3rOTOB/IEHHbIE NYTEM BaKyYyMHOTO
dopmoBaHua. TennoobmeHHas CnocobHOCTb TaKOro opocuTensa B cpeaHem Ha 30% Bbille, Yyem y
opocuTens, NoyyeHHOro ropaYMm NPEeCccoBaHnem, N NPUMEHAIOLWErocA CTaHAAPTHO B rpaanpHSAX
UMAMHAPUYECKOro TUNa. Mocae cKneMBaHUa opocUTesb, NOJTyYEeHHbIN BakyyMHbIM GOPMOBaHNEM, He
TepseT YyCTOMYMBOCTM GpOPMbI, HaBCeraa CoOXpaHAn eé HeM3MeHHOM, YTo M obecneunBaeT NoBbIEHHYIO
3 PeKTUBHOCTb.

1.4.6. BenTuaarop

Kak npaBuno, ana paboTbl rpaampHu TpebytoTca 6obluine 06beMbl BO34yXa NPY HU3KOM Hanope. M Tak Kak
eCTb PUKCUPOBAHHbIE OFPAHUYEHUSA MO YPOBHIO LIYMA M PACMNONOMKEHUIO, Hanbosee NOAXOAALLMMM
ABNAKOTCA OCEBble BEHTUNATOPbLI. B mogenax rpaanpeH NPA-2M~20M ncnonb3ytoTcs BEHTUAATOPDI
NNACTUKOBbIE AW aNtOMUHMEBBIE, B mogenax P-24M~32M — nnactukossble, a ¢ FP-40M u Bblwe —
BEHTUNATOPbI U3 aNIOMUHUEBOTO CMJ1aBa, CXOXero Nno coCTasy Co CNAAaBOM, NPUMEHAIOWMMCA ANA
N3rotoBaeHna paboumnx Koaec camoneTos.

[Buratenb BEHTUNATOPA MMEET CTeneHb 3amTbl 060104KM IP55, To ecTb 060104Ka 0b6ecneymBaeT 3aWmUTy
ABUraTensa ot AOCTYNa K ONacHbIM YacTAM MPOBOJIOKOM, OT BHELWHUX TBEPAbIX NPEAMETOB M YaCTUYHO OT
Mbl/I, 3 TaKXKe OT BpeAHOro BO34eNCTBMA BOAAHDBIX CTPYM.

Pabouee KONECO BEHTUNATOPA UMEET KOHCTPYKLMIO, MO3BOIAIOLLYO0 U3MEHATb YroN YCTaHOBKM nonacTen,
KoTopasa obneryaeTt peryMpoBKY Npu MOHTaXKe. B npoLiecce NpoekTMpoBaHMA U NPOM3BOACTBA
BEHTUNATOPOB 0COOLIM AKLEHT Bbl/1 CAENAH HA CHUMKEHMM LLIYMOBbIX XapaKTEPUCTUK, yBenndeHuun KN n
CcTabunmnsaumm pacxosa Bo3ayxa B CBA3UN C USMEHEHUAMM XapaKTEPUCTUKMN CTAaTUUECKOTO CONPOTUBIEHUSA.
MprmeHaeMble BEHTUAATOPBI OblIN cNeLmnanbHO CKOHCTPYMPOBaHbI ANA AAHHbIX FpaaupeH.

Ta6bnuua 1.4.6. XapaKTepPUCTUKN BEHTUNIATOPOB

Mopgenb AvameTp Matepuan Tun nonacreii Pacxop Bo3ayxa,
rpagupHu Koseca, Mm m3/u
rea-2mM 500 2700
rPO-4M 500 3300
rpa-eM 500 3600
rPa-8M 500 finactuk wam 4200
ANOMUHUN
rea-12m 600 6 600
rPO-16M 600 7 800
rpa-20M 600 9 000
rPO-24M 700 4PCS 11700
Mnactuk
rea-32mM 700 12 600
rPO-40M 900 16 800
rPO-45M 900 22 200
rea-50M 1200 ANtoMUHMEBBIN CnaB 23400
rPA-65M 1200 (nnm cteknonnactuk) 27 000
rpa-78M 1500 30 000
re4-100M 1500 42 000




Ta6bnuua 1.4.6. XapaKTepPUCTUKKU BEHTUNATOPOB (NpogonrKeHue)

r':Ia:Aueanbu Kf:eacg,e::m Martepuan Tun nonacreu Pacxo:::;::p.yxa,
MPA-115M 1800 50 400
rPA-135M 1800 66 000
rPA-150M 1800 66 000
rPO-175M 2400 78 000
rPA-195M 2400 94 800
rPA-235M 2400 109 200
rPA-275M 2400 ASIOMUHUEBBIN 4PCS 127 200
rea-320M 3000 cnnas (nam 135 600
rPA-390M 3000 CTeKNONNACTK) 195 000
rPA-460M 3400 210000
rPA-550M 3400 255000
rPA-630M 3400 270000
rPA-780M 3600 289 800
rPA-1000M 4200 6PCS 402 000
rP4-1200M 4200 6PCS 474 000

1.4.7. Bo3ayx03a060pHOe yCTPOMCTBO

B KauecTBe BO34yx03abopHOro yCTPOCTBa CTaHAAPTHO NpeayCcMOTpeHa Bo3ayxo3abopHasn ceTka, KoTopasn
npegoTBpalLaeT nonagaHne NOCTOPOHHUX NPEAMETOB B pe3epByap ANA BOAbl U CKOHCTPYMPOBAHA Taknm
06pasom, UTob6bl MMHMMM3MPOBATL NOTEPM BOAbI, HE CO34aBas NPY 3TOM HObLLIOTO CONPOTUBAEHMUSA MO
BO34yXy. BTopoii BapMaHT BO34yX03ab60pHOro YCTPOICTBA — Kallo3UMHaA pelleTka — cneumanbHo
paspaboTaHa c uenblo obecneuynTb paboTocnocobHOCTbL FPaanpPHM MPKM HU3KMX TemnepaTtypax (cm.pasaen
1.4.9.).

PucyHoK 1.4.7. Bo3pgyxo3abopHoe ycTpoucTeo

[

Bo3ayxo3abopHasn ceTka ¥anwsuitHas peweTtKka



1.4.8. Onopsl rpagupHU

Onopbl rpagupeH moaeneit NPA-2M~235M n3rotoB/eHbI U3 KECTKOMO XMMMUYECKM CTOMKOTO
cTeknonnactuka (ana moaenei NrPA-135M~235M BO3MOXKHO U3rOTOB/IEHWE CTa/lbHbIX OMOP); MoAene
rPO-275M~1200M - M3 ropAYeoLMHKOBAHHOM TPy6bl.

1.4.9. lono/JIHUTE/IbHbIE ONLIUH

S |-

(2]

(3]

(4

Ne HaunmeHoBaHue Marepuan
1 B1OpauMOHHbI aBapUNHbBIN BbIKKOYaTE b
2 3awWwmTHOE orpaxaeHue FopAYEeOLMHKOBAHHAA CTaNb
3 Bo3ayxo3abopHasn Kanto3uiiHas pelleTka Cteknonnactmk
4 Mpy*XUHHbIA amopTn3aTop [opAYEOLMHKOBAHHAA CTaNb
5 3aWuTHbIE Nepuna FopAYeoUMHKOBAHHAA CTanb
6 dneKkTpoaBUraTe b C YaCTOTHbIM NpeobpasoBaTenem

CKOpocCTH

7 PemeHHol npusog, (FPA-175M~1200M)

8 Kanneynosutenb MNnBX
9 LLymounsonaumns HeiinoH
10 Onopa nog, amopTmnsaTopbl lopAYeoUMHKOBaAHHAsA CTab

e Bu6paLMOHHbBIN aBapUiiHbIIA BbIKAOYaTeNb
[na npenoxpaHeHus 060pyA0BaHMA U KOHCTPYKUMK TPAZgUPHN OT NOBPEXKAEHWUA BCAeACTBUE
BO3HWKHOBEHMA BHEe3anHoW BMGpaL MK, Hanpumep, Npu HapyweHnn 6anaHCUPOBKN BEHTUAATOPA,
NOJIOMKM /IoNacTen U ApYrMx NpUUYMHaX, rpagmpHa MoxKeT bbiTb 060pyA0BaHa BUBPALMOHHbIM



aBaAPUIMHbIM BbIKAtoYaTenem. Takol BbIKAtOYaTelb MOXKET HbITb NPUOBPETEH B KAYECTBE ONUUMK U
YCTaHOB/IEH COMNACHO MHCTPYKLMK B pasaene 2.5.5. DyHKumMA BUOPALMOHHOrO BbiKAtOYaTeNA —
OTKNIOYEHME NOJAYM INEKTPOSHEPTUM HA ABUFATENb BEHTUAATOPA NPU NOABNEHUM NOBbILLIEHHbIX
BUbpaLmi.

o XanwsuiiHaa pewweTtKka
B 3MMHMI nepuog roaa Npu UCNONb30BaHUM BO3AyX03abOpHOWM ceTKM BCaeaCTBUE HEBONbLIOMO
PacCTOAHUA MeXKAY AYEKaMM CETKM CYLLECTBYET BEPOATHOCTb 3aMepP3aHUsA Kaneb BoAbl HA CETKE U
610KMPOBAHNA BO34YX03aDOPHOro CEYEHMA NPU HAPYKHOM TeMMepaType BO34yXa HUXKe HyAsA. ITy
npobaemy MoXKHO u3bexkaTb NyTeM 3aMeHbl BO34yX03abOPHOTr0 YCTPOIMCTBA C CETKM HA XKaNtO3UNHYIO
peLueTKy.

e [pyXXUHHbIA amopTU3aTOp
B cnyyae ycTaHOBKM rpagMpHM Ha Kposae nan B ntobom apyrom cayyae, Tpebytowem MUHUMU3AUUK
BMOpaunin, ANa NpefoTBPaALLEHNA PAacNpOCTpaHeHMA BUOpaLUuii, BO3HMKaOLWMX BCaeacTeme paboTol
BEHTUNATOPA, FPAANPHA MOXKET bbITb 0060pYA0BaHA NPYKUHHBIMM amMmopTM3aTopamu. Jna
YCTAHOBKM aMOPTU3aTOPOB TaKKe NpeasiaraeTca cneyumanbHaa onopa.

e YacToTHbIN NpeobpasoBaTesib CKOPOCTU
Bcneacteme 3HaUNTENbHbBIX U3MEHEHMWI NAPAaMETPOB HAPYKHOTO BO34yXa, KOTOPble BAUAIOT Ha
CTeneHb OXNaXAeHNA BOAbl B TPaAMPHE, MOXKET BO3HMKATb HEOOXOAMMOCTb PeryIMpoBaHua
KOJiIMYecTBa N0AaBaeMoro B rpagMpHI0 BO34yxa COOTBETCTBEHHO 3TUM M3MeHeHMAM. Takas
peryinmpoBKa Nogaym Bo3ayxa MOXKET OCYLLECTBNATLCA 33 CYET peryanpoBaHMa Yncia obopoTos
BPALLEHMNA BEHTUNATOPA, YTO B CBOKO 0Yepesb AOCTUTAeTCsA YCTAHOBKOM YaCTOTHOroO npeobpasosaTtens
CKOpOCTH.

e PemeHHOI1 NpuBOA, 1 WLyMOU30AALUA
MpW HaAMYMKM OrPaHMYEHMA NO YPOBHIO WYMa OT 060pyA0BaHNA B MECTe YCTaHOBKU (60NbHULbI,
odM1CbI U T.M.) MOTYT BbITb MPUMEHEHbI CleAytoWwmne A0NONHUTENbHbIE ONLMU: PEMEHHOW NpUBOA (a1A
mogenen rpagmpeH NPA-175M~1200M), Tak KaK ypOBeHb LUIYMa, CO343aBaeMbli PEMEHHbIM NPUBOLOM
HUXKE, YeEM Yy peflyKTOpa; LWYMOU30NALLMA pe3epByapa ANA BOAbI.

e Kanneynosurenb
PaboTatowan rpaampHsa BbibpacbiBaeT B aTMocdepy BO34yX, B KOTOPOM NPUCYTCTBYIOT MENKMUE Kanaun
BOZbl, BCIEACTBME YEFO MMEET MECTO KanesbHbIN YHOC BAaru us rpagmpHu. Kanneynosurenb
npefHasHavyeH ana Toro, YTobbl 3a4epPXKMBaATbL BAAry, BO3BpaLLasa e€ ob6paTHO B rpagupHI0. B luTaTHOM
KOMMNAEKTALMM rPagupHU KanaeynoBuTenb OTCYTCTBYET, M KanesbHblil YyHOC BOAbl He NPeBbIWaeT
0,01% ot pacxoga. Ana mogenei ¢ IP-24M w Bbile BO3MOKHA A0NONHUTEIbHAA YCTaHOBKA
Kanneya0BUTeNA, YTO NO3BOIUT CHU3UTb KanenbHbIl yHoC Boabl A0 0,005% oT pacxoaa rpasuvpHu.

NAKET AONONMHUTE/IbHbIX ONLUIA HU3KOTEMMNEPATYPHOIO MCNO/IHEHUA TPAAUPEH (TPA-MH)
ANA 3KCNAYATAUUN TPAOUPEH NPU HAPYXHbIX TEMMNEPATYPAX A0 -50°C:

1) AHTUMKOHAOEHCaTHbI noporpesaTenb gBUratens

KpaiHe onacHo ana paboTbl 31EKTPOABMIaTeNs Ha/IMYne BAarM BHYTPM ero Kopnyca. Bnara BHyTpu
OBUTaTeNA MOXKET MOABUTLCA KaK BCAeACTBME €ro NonagaHuaA BO BAAXKHOE UM MOKPOE COCTOAHME, TaK U 3a
CYeT KOHAEeHcaunn Bnaru 13 Bosayxa. [purateniv npu npogonkuTenbHon paboTe byayT nogaepmMeatb
TemnepaTypy 3Ha4YUTeNIbHO Bbille aTMocdepHOM, YTo ByaeT NpensaTCTBOBATb KOHAEHCAL MM Baru B6aM3mn U
Ha 06MOTKax, 4a*Ke ec/n BNaXKHOCTb BOKPYT O4eHb BblCOKan. OAHaKo BbiBeAEHHbIe U3 3KCMlyaTaumu
ABuraTenu 6bICTPO HaKanMBatoT BAary, ecam TemnepaTypa Bo34yxa BHYTPU HUX OMYCKAETCA HUMXKE TOYKM
pocsbl. NonagaHue Bfarn Ha 06MOTKM rPO3UT UX 0OPbIBOM UM MEXBUTKOBbIM 3aMblKaHUEM, YTO BEZIET K
BbIXOAY W3 CTPOA ABUraTesA.
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MoporpeBaTenb ABuratena npeAHasHayvyeH gna NnogaepKaHuA TemnepaTypbl BHYTPM KOPMyca Bbille TOYKK

pocbl B nepuoapl, Koraa Asuratenb OTKAtOYEH. TaKMM 06pa3omM, HaKOMAEHWE BNarM BHyTpW ABuUratens

BCNeACTBUE BbIMAZEHMA KOHAEHCATa NpeaoTBpaLwaeTca. TemnepaTtypa, NnoanepKmsaemasn

nogorpesarenem, NnpumepHo Ha 4-5°C Bbilwe TemnepaTypbl BO34yxa B noMmeleHnn. PekomeHayeTca

YyCTaHOBKa NoAorpesaTeniel Npy sKCnayaTaumm Asuratesieit BO BAaXKHbIX NOMeLLeHUAX, Npu obasaTesibHOM

MX BK/TIOYEHUWN BO BPEMA OTKIOYEHUA ABUTraTENEN.

CtouT 06patnTb 0cob0e BHMMaHMeE Ha Caeaytolme yKasaHuA:

e (006s3aTeNbHO BK/OYATb NOAOIPEBATE b MPU OTK/IOYEHUM ABUFATENA 3MMOW NPU HU3KOW TemnepaType
BO34yxa B MOMELLEHNM.

e He BKAtOYaTb NogorpesaTeb NPy BKAOYEHHOM ABUrartesne.

¢ [Ipu paboTe nogorpesaTena HEOHXOANMMO TaK¥Ke UCMONb30BaTb aBTOMATUUECKMI perynsTop
TemnepaTypbl B LesiAxX NpeaoTBpalleHma neperpesa U neperopaHma camoro nogorpesatens. Mpu
OOCTUMKEHUM Pa3HMLbI TemnepaTyp BO34yxXa CHApyKM U BHYTpU aBuraTtend B 6°C n Bbiwe nogorpesaTesib
OO/MKEH OTKNHOYATBLCA Ha KaKoe-TO BpeMms.

2) NorpyHble HarpeBaTenu pesepsyapa 4.4 BoAbl

HasHauyeHMeMm norpy»KHbIx HarpeBaTenen Ana pesepByapa ABNAETCA NPeAOoTBPALLEHNE 3aMep3aHUA BOAbI B

pe3epByape rpagupHN B Nepmnoapl OTKAOYEHUA U npocTos. Cuctema oborpeBa pesepByapa Norpy*KHbIMU

HarpesaTensimu nofobpaHa c y4eTom MOLENMU FPAAMPHU U €€ PACNO/IOKEHUA TaKUM 06pa3om, 4TobbI

obecneynTb MaKCMMA/bHYIO 3aLLLUTY OT 3aMep3aHUA BOAbl B XO/I04HOM pe3epByape.

MorpyKHble HarpesaTeM 06bIYHO NOAONPALOTCA C YHETOM NOAAEPKAHUS TeMnepaTypbl Boapl B 4-5°C npwm

Hapy*KHOWN TemnepaType Bo3gyxa -18°C.

YcTaHaBAMBalOTCA HarpeBaTe/ibHble 3N1eMeHTbl B Hanbonee rnyboKow YacTu pesepsyapa B paloHe

BbIXOAHOro naTpybKa. Mpu aTom HeobxoaMMO 06ecnednTb MMHMMaIbHOE PAaCcCTOSIHME OT AHa pe3epByapa B

25mm nnu 6onee. Mpwu ycTaHOBKE HarpeBaTe/IbHbIX 3/IEMEHTOB AJMHOMN 40 750MM, Heob6XxoAMMO

NCNo/1b30BaTbh METaNINYECKME KpenieHus.

C1onTt 06patnTb 0coboe BHMMaHME Ha caeayioLMe YKa3aHUA:

e HarpeBaTe/b Heb3A UCN0Ab30BaTb NPU OTCYTCTBUMN BOAbl B PE3EPBYAPE, OH MOXKET PaCcKaUTbCS, YTO
npuBEAET K BbIXOAY U3 CTPOS HarpeBaTebHOro 3/1eMeHTa M/UIN MOKET Bbi3BaTb NoXap.

e B cnyyasx, Koraa paccTofsiHMe MexKay Kakom-1Mbo 4acTbio HarpeBaTe/IbHOro 3/IeMeHTa U
BOCM/IAMEHSAIOWMMCA MaTepUanom coctaBnnetT meHee 250mMm, HE0H6X04MMO YCTAHOBUTD
METa/I/IMYECKUI SKPAH A1 OTPAXKEHMA U paccemBaHMA Tenaa. JKpaH He JOKEH CONPUKacaTbeCs €
HarpeBaTe/ibHbIM 3/IEMEHTOM, U €r0 Pa3Mep BO BCEX HAMPABAEHUAX AOJIKEH MPEBbIWATL pa3mep
HarpeBaTe/IbHOro 3/IEMEHTa.

e JlonxeH 6bITb MCNONb30BAH AATYMK YPOBHA BOAbI AN1A OTCAEXMBAHUA YPOBHA BOAbl B pe3epByape.

e [lpy HEOOXOAMMOCTU CAAMBA BOAbI U3 pe3epByapa NOSHOCTbIO, NpeAHaMEPEHHO WK HenpeaHaMepPeHHO,
cnenyeT yAOCTOBEPUTHCA B TOM, YTO NUTaHME HarpeBaTebHbIX 3/1€EMEHTOB BbIK/HOYEHO.

3) HusKoTemnepaTypHoOe UCNOSIHEHUE OTAENbHbIX AeTaneu rpagupHu

CneunanbHO ANA HU3KOTEMMNEPATYPHbIX YCI0BWUI BbIMYCKAOTCA rpagmpHu ¢ MognduLumMpoBaHHbIM TUNOM

psfa getanen. 3To 3HAYMT, UTO A4S TOFO, YTOObI MaTepman OTAE/NbHbIX AeTanen rpagupHu (opocutens,

Kopnyca 1 pesepByapa 415 BOAbl) BblAepKnBan o4eHb HU3KMe TemnepaTtypbl 4o -50°C, B Hero gobasnstoT

cneumanbHble NPUCaaKN.

4) MoauduumpoBaHHbIl gU3aiiH pe3epByapa ANA BOAbI

MNoasoasAwas Tpyba n npuneratowwme getanm ob6BA3KM CNPOEKTUPOBaHbI TaKMM 06pasom, 4Tobbl Boga 13

pesepByapa morna bbiTb CAMTa NONHOCTLIO 6e3 ocTaTKa Npu HeobXxoANMMOCTH.

5) Twun macna

MpeanoyTnTeNbHa 3aMeHa TMNa TPaHCMUCCUMOHHOTO Macna (gna moaenel rpaampeH MPA-178-780M) gns

paboTbl NpM o4YeHb HU3KNX TemnepaTypax ¢ SAE90~140 Ha HD220.

13



2. IKCIIVIYATALLIUA U OBC/IYKUBAHUE

2.1. BBoA B 3KCILJIyaTaL U0

2.1.1. YucTtKa

Y6eautecb B TOM, YTO B pe3epByape 414 BOAbl HET FPA3M UAW APYIMX NOCTOPOHHUX NpeameTtos. OTKpoliTe
CIMBHOE OTBEPCTUE W MPOMOITE pe3epByap YMCTOM BOAON.

2.1.2. [IpoBepka UUMPKYJIALUUA BOAbI

Mepa/ieHHO NoBEPHUTE OPOCUTE/IbHOE YCTPOMCTBO PyKOM, YTO6bl y6eanTbcA B NAaBHOCTM ero xo4a.
3anycTuTe UMPKYASALMOHHBIN HAacoC U AEPKUTE BKAKOYEHHBIM L0 TEX NMOP, MOKAa HE MPOYNCTATCS
BHYTPEHHME YacTu rpagupHu M BOAONOABOAAWLME TPYOLI.

2.1.3. [IpoBepka rpagupHu

e YbeauTecb B TOM, YTO ABUraTe/ib BEHTUIATOPA OTK/OUEH, NpeXae Yem 06CnyKnBaTb Kakyo-1mbo
YyacTb BeHTUAATOpPA.

e [locne NPoOBepPKM LMPKYAALUN BOLbI NPOBEPbLTE HA HaZIMYME TPA3M Y NOCTOPOHHUX NPeaMEeToB
BHYTPEHHEee NPOCTPAHCTBO rPaaMpPHU U BbIMYCKHbIE OTBEPCTUA pacrnpesemTesbHbIX Tpy6.

e [IpoBepbTe BbIXOAHYIO PELLeTKY Ha HaJIMune Mycopa Ha Hell.

e [lpoBepbTe ypoBeHb Macna B peayKTope 1, ecan Heobxoammo, AobaBbTe Macia COrnacHo
peKkoMeHAaLMsaM B JaHHOM nacnopTe (pasgen 2.5.).

e [lpoBepbTe NAaBHOCTb PaboTbl U MUHUMA/bHBIV BO34YLWHbIM 3a30p MEXAY 0MNACTAMMU BEHTUNATOPA U
KOpMycom rpaampHu (cm. Tabn. 2.3.1.).

L I'Iposepre BOJIbTaX I'IMTaI-OLLI,Eﬁ ceTu. Bce 3/1EKTPpUYeCKkmne coegnHeHnAa 0o1KHbl COOTBETCTBOBATb
LI,EI;'ICTBVIOU.LMM SNNEKTPOTEXHUYECKMUM HOPMaM U npaBuiam.

° 3aI'IYCTMTe BEHTUNATOP rpaanpHUN Ha OBa-TPU Yaca. Ecaun noasarca BVI6paLI,VIVI M WYyMbl BblLIE€ HOPMDbI,
CBAXNTECb C HalWMM npeacrtaButTenem.

e B mogensx, 060pyf0BaHHbIX peAyKTOPOM, Yepes Noivaca nocae Havana paboTbl AONKEH MOBTOPHO
NpoBepATbLCA YPOBEHb Macna.

2.1.4. Hacoc

MposepbTe paboTy HAaCOCOB, 0BCNYKUBAIOLLMUX FPAAMPHIO, UX MOMEHTa/IbHbIM NYCKOM. KaK To/NbKO
YCTaHOBUTCA HOPManbHOE BpallaTe/ibHoe ABUXKeHUe, cbanaHcnpyinTe noaady Bodbl B rpaupHIO NyTem
perynMpoBKM HarHeTaTeIbHOro KnanaHa Hacoca. MNocne Toro Kak yCTaHOBUTCA paBHOMEPHbI pacxod Boapl,
ybeautech B TOM, YTO OPOCUTE/IbHAA FOMI0BKA BPaLlLaeTcs naasHoO, U YNCN0 060POTOB HE OTK/IOHAETCA OT
HopMbl (cm. Ta6n.1.4.4.).

2.1.5. BeHTuaarop

MpouncTuTe BO34yx03abopHble U BbIXOAHbIE YCTPOMCTBA OT Nt06bIX NOCTOPOHHUX NpegmeToB. ObecneybTe
becnpenaTcTBeHHOEe BpalleHMe BEHTUAATOPA. Korga BEHTUAATOP YiKe 3anyLeH, u3mepbTe Culy TOKa U
ybegutech, YTO OHa HAaXOAMUTCA B Npeaeiax HOMUHAbHbIX 3HAYEHU.
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He aKcnayaTupyiTe BEHTUAATOP, ECIN eCTb BEPOATHOCTb TOTO, YTO CHET, /Ied, UAKN Apyriue NoMexu HapyLaT
ero HopmasibHyto paboTy. He UCnonb3yiTe NeCTHULY ANA A0CTyNa K BepxXHel Yactn rpagmpHu. OHa
npeaycMoTpeHa TOIbKO A1 OCMOTPA BePXHEeM 4acTu, a He Ans paboTbl ¢ Heé.

2.2. Mepbl NpeAOCTOPOKHOCTH IPHU IKCILIyaTalUHU

2.2.1. Pacxoa BoAbI

Ha paboTy rpagupHu BANAET BeIMUMHA pacxoda oxnaxKaaemoi soabl. CTouT yaenntb ocoboe BHUMaHUe
noagep:kaHuto TpebyeMoro pacxoaa BoAbl BO BpeMs 3KCMayaTaumm rpagnpHi. KoHTpoab pacxoga Bogpl
OCYLLECTBAAETCA MO BOAOMEPHOMY Y31y B CUCTEME.

2.2.2. O4HMCTKa BOAbI

BHYTpEeHHMeE YacTu rpaanpHM A0MKHbI COAEPHKATLCA B UNCTOTe AN1A obecneyeHma e€ becnepeboiiHoM
paboTbl. [NA 06BEKTOB C HU3KMM KauyecTBOM OX/1aXK43aeMOW BOAbl PEKOMEHAYETCA YCTaHOBKA CUCTEMDbI
BOA00YUCTKM (dMAbTpaumsa 1 BOAONOArOTOBKA).

2.2.3. YpoBeHb MacJjia B peAyKrTope

YpoBeHb Macna B peAyKTope A0/IKeH NoAAEePXKMBaTbCA Ha onpeaeneHHon oTMmeTKe. 3Ta OTMeTKa YKa3aHa B
LeHTPe CMOTPOBOro OKHa. MNepenoiHeHne TOYHO TaK¥Ke OnacHo, Kak 1 oTcyTcTBue macna (bonee
noApobHble pekoMeHaaLUun Bbl HallaeTe B pasgene 2.5.).

2.2.4. Pa6oTa rpaJupHH B 11€JIOM

Mepnoguyeckm cTomT 06paLlaTb BHUMaHWE Ha YpoBeHb BUBpaumii, Wyma, TemnepaTtypy OXNasKaeHHoM
BOAbI M CU/TY TOKA. A TaKKe NpeanpuHATL COOTBETCTBYOWME Mepbl, ecaun byayT 3ameyeHbl Kakne-To
cepbesHble OTK/OHEHUA.

2.3. BeHTWIATOP. JKCIJIyaTauMs U 06C/1y>KUBAHMe.

2.3.1. YcTaHOBKaA BEeHTUJIATOpPA

1. YcTaHOBMTE CTYNULY BEHTUAATOPA Ha BaA ABuratensa (MauM Ha Ban peayKTopa, eCan UCNoNb3yeTcs) B
NOAroTOB/IEHHbIM WWNOHOYHbIM Nas.

2. Karkgaa nonactb BEHTUASTOPA MapKMpPOBaHa CBOMM UAEHTUDUKALMOHHBIM HOMEPOM, KOTOPbIM
COOTBETCTBYET ONpeaeIeHHOMY NOJIOXKEHUIO IONACTM Ha cTynuue. Ybeantecb B TOM, YTO HOMEpP KaxKaoM
YCTaHOB/IEHHOM 10NacTU COOTBETCTBYET UAEHTUDMKALMOHHOMY HOMEPY Ha CTYNULLEe BEHTUAATOPA.

3. YcTaHOBMWTE BCE /I0NACTU B COOTBETCTBMM C MOBOPOTHbIMM BTY/IKAMW U YKa3aTeslemM HanpasaeHus
BPaLLEHMA BEHTUNATOPA Ha CTOPOHE HarHeTaHus.

4. YbeauTecb B TOM, UTO KarKas IONacTb HAXOAUTCA Ha TAKOM yAa/leHUM OT OCU BEHTUIATOPA, Ha KoTopoe
No3BO/ISET M/1IEY0 XBOCTOBMKA SIONACTM NOC/E 3aTAKKN raek XomyTa.

5. MNpuaeprKMBanTe Kpaa 10NacTu B rOPU30OHTaIbHOM NOJIOKEHMU NPU 3aTATMBAHUN XOMYTOB. [lepKute
KaxKayo NonacTb Nog nNpaBUbHbIM YI/IOM HaK/IOHa MpU 3aTAXKKeE.

6. Cnegute, yTobbl BO3AYLWHbIM 3230 MEXAY NONACTAMU BEHTUAATOPA U KOPNYCOM rpagupHu 6bin
MWUHUMANEH U PaBHOMEPEH MO OKPYKHOCTU. [laHHble N0 MUHUMaNbLHOMY A0MYyCTUMOMY 3a30py
npuseaeHbl B Tabanue 2.3.1. Nepuoanyecku NnpoBepanTe Ha HaAUYME U3HOCA U NOBPEXAEHUN.
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Tabauua 2.3.1. MMHUMaNbHbIA AONYCTUMDI 3a30p MeXKAY IONacTAMM BEHTUAATOPA U
KOpNycom rpagupHu

LA

Mogenb rpaavpHu DOuameTtp pabouero Koneca, [onyctumblii 3a3op (A),
MM. MM.

rpa-2~8M 500 10~18
rra-12~16M 600 10~18
rP4-20~32M 700 12~22
rPA-40~45M 900 12~22
rP4-50~65M 1200 12~22
rPA-78~100M 1500 15~25
rpa-115~150M 1800 18~28
rP4-175~275M 2400 19~30
rP4-320~390M 3000 24~35
rPO-460~630M 3400 27~44
rP4-780M 3600 27~44
rpa-1000~1200M 4270 27~44

2.3.2. YcTaHOBKA yrJia NOBOPOTA JIONACTEH BEHTUJIATOPA

1. MNpeaBapuTeNbHbIM YO HaKNOHA ABAAETCA PacieTHbIM NapamMeTPoOM, UCXOAA U3 NPOEKTHbIX YC0BUIA
(pacxopm, BoAbl, TENIOBOM MNOTOK, MNOTHOCTb BO34YyXa M MOLLLHOCTb MO nacnopTy). Bce nonactu paboyero
KoJieca BEHTUIATOPA A0/KHbI ObITb HaNpaB/ieHbl B 04HOM HamnpasBJeHUN U HAXOANUTHLCA MOA, OAHUM
YFIOM HaK/oHa.

2. YcunumBas Harpysky, 3aTAHUTE raikn XoMyToB. ByabTe roToBbl K PE3KOMY YCUIEHWIO COMPOTUBAEHUS
3aTAMKKe raek nepeg, Tem, Kak 4actv 3adpuKCMpyroTca A0MKHbIM 06pasom.

3. MNepenpoBepbTe yron HaKA0Ha KaX40M OTAe/IbHOM I0NACTK, TaK Kak yroa mor 6biTb HapyLleH npu
3aTAXKKe raek. Mocsie 3Toro TakKe NepenpoBepbTE, XOPOLLO /N 3aTAHYTbI FAnKM.

16



4. [NpoBepKa HarpysKku asuratens

MoaxoaAwWwmi yron HakNoHa MOXKET BapbMPOBaTbCA B 3aBUCMMOCTM OT KaxKA0M oTAeNbHO B3ATOM cdepbl
npumeHeHusa. Ina onpegeneHna yrna Hak/loHa onact HeobxoauMMo npeaBapuUTebHO
3KCNAyaTUpPOBaTb BEHTUAATOP U pPeayKTOp A0 TeX Nop, NoKa He ByaeT fOCTUTHYTa Tpebyemas
TemnepaTtypa. U3mepbTe paboyee HanpsaKeHWe U CUAY TOKA A1 pacyeTa MOLLHOCTU ABUraTens no
cneaytoweit dopmyne:

paboyee Hanpsax)eHWe x paboyasn cuia ToKa
MowHocTb = X MAcNopTHas MOLHOCTb

NacCnopTHOE HanpAXeHne X NaCnopTHaA Ch1a TOKa

PacyeTHas MOLLHOCTb ABuUraTenn A0AKHa 6biTb PaBHOM U He BbIXOAWTb 33 PamMKM 0603HaYeHHOM No
NacnopTy BENNYUHbI. M3MepeHus, NCNoib3yemble B pacyeTax Bbille, A0KHbI MPOU3BOANUTLCA NPU
HenpepbIBHOM LUMPKYAALMU rOpsaYei BoAbl Yepes rpaampHio. M3ameHeHUs yrna HakaoHa aonacrei
HeobXxoANMO ANS AOCTUKEHMA NACNOPTHOM BENMYMHBI MOLLHOCTU ABUrATeNA C Y4ETOM, YTO BCE J1IONacTu
AOJIXKHbI ObITb MOBEPHYTHI MO OAHUM U TEM e YII0M. M3mepeHus, nporsBegeHHble B OTCYTCTBUE
LUMPKYNALMOHHON BOAbI AW C XONI0AHOM BOAOW B rpaanpHe, NPUBEAYT K MCKaXKeHHbIM pacyeTHbIM
BE/IMYMHAM MOLLHOCTH.

B cnyyae NOBTOPHOrO M3MEHEHUS YINa HaK/AoHa nonacTteit ybeamnTech, YTO raikv XOMYTOB TaKkKe
NOBTOPHO MOATAHYTHI.

2.3.3. [lepe6asiaHcUpOBKa

BeHTuAATOpPNLI 6anchmpyr0Tcn Ha 3asoge. pun HeO6XOLI,VIMOCTM 3aMeHbl KaKoro-Mbo M3 KOMMNOHEHTOB
BEHTUNATOPA, NPOU3BOANTCA 3aMeHa BEHTUNIATOPA NOJIHOCTbIO Ha HOBbIVI, C6aﬂaHCMpOBaHHbII7I Ha 3aBoje.

2.3.4. 06cayKuBaHMe BeHTUWISTOpaA

[lonKHa NPOBOANTLCA eXKeMecaYHas NPoBepKa BEHTUAATOPA, C Lie/1bio YA0CTOBEPUTLCA B becnepeboiHoi
ero pabote. Mpun 06HapyKeHNN HapyLeHna banaHca BEHTUNATOPA aKKYPATHO yAaanTe CKOMMBLUYIOCA rpA3b
M NpoYne OTNoXKeHUA ¢ paboyero Koneca.

BHUMAHMUE:

a) MNpu npoBepKe U/UAN U3MEHEHUM YI1a HaK/IO0Ha onacTei Npu HopMabHOM paboTe, cneanTe, YTObLI
CYMMapHoe BpeMsA 3anycKoB ABuratens He npesbiwano 30ceK B Te4eHMe 04HOrO Yaca, Tak Kak ABurartesnb
MOKET NneperpeTbes.

6) Ybeautech B TOM, YTO NMMUTaHME BEHTUAATOPA OTKAOUEHO, Nepes TeM, Kak coBepLlaTh Kakme-nn6o
paboTbl C BEHTUAATOPOM.

2.4. dneKTpoaBUraTe/ib. JKCIIyaTal A U 00C/AyKUBaHUe.

2.4.1. lIpueM u XpaHeHH €

[Buratenb HeE06X0AMMO NPOBEPUTbL MPU NOAYYEHUU, C LENbI0 YBeanTbCA, YTO OH He Bbla NoBpeXAeH BO
BpPeMA nepeBo3KK. NpoBepHUTE Bas BPYYHYIO, YTOObI ybeamnTbes, YTo OH Bpalaetcs cBobogHo. MNposepbTe
[ABUraTe/ib Ha COOTBETCTBME NACNOPTHBIX AAHHbIX: MOLWHOCTU, HanpsAKeHus, ¢pasHOCTM 1 Yucia 060poToB.

Ecnn gBuratenb JONXKeH KaKoe-TO BpeMsA XPaHUTbCA nepes, MOHTaXOM, NOMeCTUTE ero B AOCTAaTOYHO cyxoe
MeCTO, rae nepenagbl Temnepatyp MMHUMaA/1bHbl, 3TO NO3BONINT nsberkatb KOHAEHCauuMu Bnarn B
Asuratene. He XpPaHUTE HENOCPeAaCTBEHHO Ha Noay, Bcerga VICI'IOJ'Ib3y17IT8 NOoANOXKKY.
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Mpw BbIHYKAEHHOM XPaHEHUN Ha yauLe HEO6XOAVIMO obecneunTb napousonaAumio asuratensa. Takxe
ABUratenb JO/IKEH HAaXOAUTbCA Ha NOAJIOXKKE A1A 3aWmTbl ero oT NoATONAeHUA. BHelWHme YyacTun, Takue,
KaK Hanpumep Bana, OTKPbITblE MOBEPXHOCTU U pe3b6OBbIe OTBEPCTUA O0/1KHbI 6bITb NMOKPbITbI
dHTUKOPPO3NOHHbIM CPEACTBOM.

ExxemecAayHo ﬂpOBOpaHMBaVITe Ban AsurartenA, yTOObI y6EAVITbC’r'I, YTO NOBEPXHOCTb NOALWNNHUKOB
CMa3aHa.

[BUXKeHWe poTopa NpoBepseTcA NPoBOpayYMBaHMEm Basia BpyYHyto. Ecin Ban 3a6/10KMPOBaH, CBAXKUTECH C
aBTOPU30BAHHOM NPOU3BOANTENEM ABUTATENA PEMOHTHOM CNYKOON.

2.4.2. YcTaHOBKa

MpoBepbTe COOTBETCTBUE NACNOPTHbIX XapPaKTEPUCTUK ABUTaTENS C HAMPAXKEHUEM U YacCTOTOM 3/1eKTPOCEeTH.
ACUHXPOHHbIe ABUraTenn ycnewwHo paboTaoT Npu OTKAOHEHMUM YaCTOTbl CETU OT NAacNOPTHOMO 3HAYEHUA He
6onee yuem Ha 5%, HanpsKeHUsa — He bonee 10%, U KOMBMHALMM HaNpPsXKeHUs ¢ YacToTol — He 6onee 10%
OT NACNOPTHbIX XapaKTEPUCTHK.

JIMHMA NoAauM INEKTPONUTAHUA A0/KHA BblAEPKMUBATb HarpysKy B 125% OT HOMMHANLHOM Harpy3ku
ABUraTenia U MakCMMasibHoe NageHue HanpsKeHUs B TPU NpoLeHTa OT HOMUHana.

Ecnv K anekTpoaBuratesnto NoABeAeHbl KOHTaKTHbIE NPOBOAA PEKOMEHAYETCS YCTaHOBUTb FPO30Bble
PaspAAUYMKM HA KaXKAblii He3a3eMIeHHbIN NPOBOA,

[suratenb HeobX0AMMO NOAKAOYATL K CETU Yepes BbIKAYATE b, 3aLLMUTY OT KOPOTKUX 3aMblKaHWUI U
COOTBETCTBYHOLLMIN MarHMTHbIN NycKaTeNb C 3aLMTOM OT NeperpysokK, a Tak¥Ke B COOTBETCTBMM C NACNOPTHOM
3/IEKTPUYECKOMN CXEMOMN.

2.4.3. YnpaBiieHue

YnpasasawoLwme afeMeHTbl OTBEYALOT 3a MYCK U OCTAaHOBKY 3/IEKTPOABUIraTeNA M 3aLMLLALOT ero oT
neperpy3ok n 0Tkasa CUCTembl 3J'IeKTpOCH36)KeHVIFl. He CMOTPA HA TO, YTO ynpaBaAaloWmne 3/1IeEMEHTbI U
nposoda He BXOAAT B KOMNNEKTALUIO, U MOKYyNaTe/lb I'IpVIO6p€T3€T MUX CaMOCTOATENIbHO, OHU ABNAKOTCA
Ba*XHbIMU COCTaBNAAKOWNMUN CUCTEMBI U TpE6YIOT OO/IKHOTO BHUMaHMA. OCHOBHblE ynpasaawouwune n
3aWNTHbIE 3N1EMEHTDLI NEPEYHNCIEHDLI HUNXKE!

1. MnaBKWIA aBapUMNHbLIN BbIKAKOYATENb NN aBTOMATUYECKMIA BbIKIOYATEND:

3TO YCTPOICTBO ABAAETCA CPEeACTBOM OTK/IOUEHUA NaHeNW ynpasBaeHUa u ABuratens oT cetu
3N1eKTPoNUTaHMA. OHO TaKKe CAYKMUT 3aLLMTON KOHTAKTOB rPYNNoBOM Leny NMTaHWA 3N1eKTpoaBUraTens,
6/10Ka ynpaBaeHMA U CAMOro 31E€KTPOABUraTeNA OT NEePerpy3ok, CBA3aHHbIX C KOPOTKMMM 3aMblKaHUAMM
WY 333eMNAIOLLMMM YCTPOMCTBAMM. YCTPOMCTBO AO/IKHO Pa3MblKaTh BCE HE3a3eM/IEHHbIE KOHTaKTbl U
6bITb BUAMMbBIM (HAaXO4MUTbCA Ha PAcCTOAHMM He bonee 15 MeTpoB) ¢ MecTa YCTaHOBKM NaHeu
ynpasneHua, iMbo A0NKEH MMETb BO3MOXKHOCTb GUKCALUUKM B Pa3OMKHYTOM COCTOSIHUM. B KOHCTPYKLMIO
AONKHa BbITb 3a/105KeHa MHAMKALMA 3aMKHYTOMO M Pa3OMKHYTOIO COCTOAHMA, @ TaKXKe Kaxabli
He3a3eM/IeHHbIN KOHTAKT J0/KeH bbiTb 060pyA0BaH OAHMM NPELOXPAHUTENEM UM aBTOMATUYECKUM
BbIK/loYaTenem. PasmblKatlowWwmin nepekaoyaTeb goMXKeH 6bITb paccyMTaH Ha HOMWHAIbHYIO MOLLHOCTD,
Nnbo BblaepxmnBaTh 115% ToKa Harpysku, a Takxe 6bITb CNOCOBHbIM NPepbiBaTh TOK 3aTOPMOMKEHHOFO
poTopa.
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2. HennaBKWI pa3mblKaloWMK NepeKkatoyaTeNb:

3TOT BbIK/lOYATENb TPEOYETCA TONIbKO B TOM C/ly4ae, Koraa NnaaBKUii aBapuinHbIi BbiKoYaTe b UK
aBTOMAaTUYECKUIA BbIKAKOUYaTEb NGO He MOTYT BbiTb 3adUKCMPOBaHbI B Pa30OMKHYTOM COCTOAHWUK, 1M60
He MOryT BbITb pacnoioXKeHbl B6AN3M aBuraTens.

3. Py4yHOM M MarHUTHbIN NycKaTeam

3T 3N1eMeHTbl 3aMnyCKatoT U OCTAHABAMBAOT ABUratenb. OHUM TaKXKe 3aWMLLAOT 3NeKTpoaBuratens, 610K
YyNpPaBAEHMA W KOHTAKTbl IPYNMNOBOM LLeNn NMTaHUA 3NeKTPOoABUIaTeNs OT Neperpesa, BbI3BAHHOMO
HU3KUM MM HecbanaHCMPOBAHHbBIM HANPAXKEHUEM, Neperpy3kamm, 3aTOPMOKEHHbIM POTOPOM W/
NOBbILEHHOM YacTOTOM BpalLeHUA. TpeboBaHMA K NycKaTento onpeaenaTcs HOMUHANbHON
MOLLHOCTbIO U HanpaxeHueM asuratens. Myckatenb cpabatbiBaeT Npu neperpyskax ot 125% ToKa
Harpysku gns geuratenei c KoapobuumeHtTom neperpyskun 1,15 un Bbiwe, n oT 115% ToKa Harpysku gns
asuraTenei c koapdpuumeHtom neperpyskn 1,0. OgHodasHble NycKaTenn JONKHbI UMETb NeperpysKky B
OfHOW He3a3eMNeHHOMN MHUK. TpexdasHblid NycKaTeb AOMKEH UMETb NEPErpy3KU B KaXKAOM IMHUM.
Ecnun ncnonbsyeTca MarHUTHbIN NycKaTeslb, TO OH MOXET BbITb MHULMMPOBAH C AaTYMKA TeMnepaTypsl
BOAbl Ha BbIXOAE U3 rPagupHU.

4. Ecnv ncnosib3yeTcsa ABYXCKOPOCTHOM 3/1eKTpOoABUraTe b, ybeamTech, YTo MyCKOBbIE XapaKTEPUCTUKM
COrIacytoTCs C a/iekTpoasuraTesiemM. [111 ABYXCKOPOCTHOTO 04HOOBMOTOYHOIO U ABYXCKOPOCTHOTO
ABYXO0BMOTOUYHOrO 3NeKTpoaBuraTenen TpebytoTca pasHble nyckatenu. MNyckatenm ana ABYXCKOPOCTHbIX
ABuratesieit LOKHbI UMEeTb MMHUMAJIbHYIO 334ePMKKY No BpemeHu B 20 CeKyHA NPY NePEKIIYeHNH C
BbICOKOWM CKOPOCTM Ha HU3KYIO.

5. MNpwu ycTaHOBKE pa3mblKaloWwero nepexkatoyaTena mexay Asmratenem n nyckatenem gaa
ABYXCKOPOCTHOro gsuratena nam ogHOCKOPOCTHOro agsuratenAa ¢ nyCKOM C UCnosib30BaHNEM HaCTu
06MOTKM AOoNKeH 6bITb UCMO/Ib30BAH 6TU-NONOCHOW UK 0,Ba 3X-MOMOCHbIX pasbeanHutena. Ecam
MCNONb3YHOTCA OBa 3X-NONKOCHbIX pa3beanHNUTENA, TO UX Pbivarn A0/1XKHbI 6bITb cuenneHbl BmecTte
MexaHUn4eCKHu, Tak Kak pacuenneHmne T1oJibKko ogHoro 3X-NOAKCHOro pPa3veANHUTENA MOXKET NPUBECTU K
NOoNbITKE ABUTraTeNA pa6OTaTb Ha BbICOKOM CKOpOCTH npun nonaHom Harpyske m To/ibko O,D,HOVI
noaKNo4YeHHOE obmorTke.

6. B cnyuyae ecnum TpebyeTcs peBepc MexaHU4Yeckoro obopyaoBaHusA, Heobxoanmo obecneynTb
MUHMMabHYIO 3a4€ePKKY N0 BPEMEHU B ABE MUHYTbI Nepes 3anyckom ABUraTens c BpalleHUem B
06paTHYIO CTOPOHY.

7. I'IpOBepre CNCTEMY INIEKTPONMPOBOAKN Ha HainvMe 3a3eM/IEHUA, a TaKXKe NPpoBepbTeE CONPOTUB/IEHUE
BCeX COeEANHUTENDbHbIX NMPOBOAHNMKOB Ha Pa30OMKHYTOe€, N/1I0X0Ee U1 HEKOPPEKTHOE coeanHeHUNe nepen
3aNyCKOM 3/1eKTpoAaBuUratTena.

8. KabenbHblli NOTOK A0MKEH BbITb CMOHTUPOBAH TakKMM 06pa3om, YTOBbI 3aepKuBatoLanca Boga
HaKan/ausanacb B NoAA0He CO C/IMBOM B IPEHAXX 1 He nonafana B KAeMMHYIO KOPOBKyY
aNneKkTpoasuraTens.

9. YpanuTe Bce ApeHaXKHble MPOOKKU U3 ABUraTeneit 3aKpbITOro TMna. 3T NPobKKu ByayT PacnonoXKeHbl B
HW}KHEW TOYKe YCTaHOBNEHHOTO ABUraTens. B cBA3mM ¢ HeAOCTYMHOCTLIO APEHaXKHbIX NPOBOK Yy
ABUraTens, ycTaHOB/JIEHHOTO Ha OCHOBaHUK, MHOrAa HeOBX0AMMO YOaAUTb NPOBKK 3apaHee Ao
YCTaHOBKM ABMraTeNsl Ha MecTo. [lpeHakHble MPO6KM Ha B3PbIBO3aLLMLLEHHbIX ABUraTeNAX
aBTOMAaTUYECKME N HE AOKHbI YAANATLCA.
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NMPUMEYAHME:

Mocne ycTaHOBKM ABUraTe/lb HEOHXOAMMO 3aMyCKaTb M IKCMYaTUPOBATL B TEYEHME TPEX YaCOB MUHUMYM
pas B MecsAl, AaXKe ecv cama rpagupHa He sKCnayaTupyeTtca. 3To Heob6XoAMMO ANA MPOCYLWKN 0BMOTOK U
y/Iy4LIEeHNA CMa3KM NOAWMMHUKOB. Ecnu aBuratenv npuobpeTeHbl C aHTUKOHAEHCATHbIMUM HarpeBaTeaaMu,
TO MX HEOBXOZ4MMO 3aMyCTUTb Kak MOXKHO cKopee. Micnonb3yliTe cBOGOAHbIV KOHTAKT Ha cTapTepe g/
BbIK/IIOYEHWNA HarpeBaTens, Koraa ABuratesb 3anyLeH.

2.4.4. Ikcnyarauus

1. 3anyck

[Buratenb JoMKeH Pa3orHaTb BEHTUIATOP MeHbLUe Yem 3a 15 cekyHa,. Ecam aToro He npomsoLwso,
NpoBepbTe COeAMHEHMS, MPEAOXPAHUTENN, MEPETPY3KU U HAMPSKEHME HA KEeMMax 3NeKTpoABuUraTens
B MepuoA nycka. 3anyctute ABuratenb 414 NPOBEPKM COeANHEHWNIA U HanpaBieHnAa BpaleHus. Ecam
Hanpas/ieHWe BpaLLLeHUA HeBepHOE, MOMEHSITE Ntobble ABa M3 TPeX KOHTAKTOB TpexdasHoro
3N1eKTPOABUraTeNs UIU NEePEKNIOUUTE CoeanHeHUA B0 cunoBoi, MO CTapToBON 06MOTKM
04HOA3HOro 3N1EKTPOABUraTENA C KOHAEHCATOPHbIM MYyCKOM.

2. WtaTHasa paboTta

3J'IeKTpO,£I,BVII'aTeJ'Ib MMeET CTENEHDb 3allNThbI 060/104KM IP55, To ecTb obos104Ka obecneumBaet 3alnTy
ABuUratenAa ot 4oCTyna K onacHbIM YaCcTAmM I'IpOBOI'IOKOﬁ, OT BHELWHNX TBEPAbIX NPeaMETOB M YAaCTUYHO OT
NblN1N, @ TaKXKe OT BpegHOro BO3,£|,€I7ICTBVI’FI BOOAHbIX Cprf/‘I.

N30nmMpoBaHHble 31eKTPoABUTaTeENMN KNacca B paccumTaHbl HA MaKCMManbHble paboyve TemnepaTtypbl
00 130°C. TepMOMETp B KOHTaKTe C 06MOTKOM MOKET NoKasaTb TemnepaTtypy A0 100°C y 3aumLeHHOoro
asuratensa n go 115°C - y apuraTtens 3akpbIToro TMna, 4to 6yAeT o3HayaTb, YTO Neperpesa ABuraTens
HeT. TakMm 06pa3om, ecnm ABUraTeNlb KaxKeTca ropavYMm npm NPUKOCHOBEHUW PYKOM, 3TO He
06A3aTeNIbHO O3HAYaEeT, YTO ABUraTe/lb Meperpesca n3-3a NeperpysKu.

3. O6caykmBaHue

Ona obecneyeHns MakcMMasibHOro CpoOKa CJ'Iy)K6bI ABuratena yCraHoBute rpachK ero O6Cl'|y)KVIBaHVI‘r'I, B
COOTBETCTBUU C €ro HenocpeaCcTtBeHHbIM NPpUMEHEHNEM.

NMPUMEYAHMUE:
Mpu paboTe c BEHTUAATOPOM MU NPUBOAOM BEHTUNATOPA ybeamTech B TOM, UTO 31EKTPOABUraTe b He
MOXeT 6bITb 3anyuieH. Cm. pa3gen yCTaHOBKM.

4. YyecTb Npu paboTe ABuraTens

MoBbllEHHAA NJIOTHOCTb XON04HOMO BO34yXa Ha BXOA4E B BEHTUNATOP NOBbIWAET MOLWHOCTb ABUraTens.
Ecnv neperpysku auratens He NO3BoAAT eMy paboTaTb NPU NOBbILEHHbIX CKOPOCTAX B NPAMOM
HanpaBJeHUWN, MOXKHO NPUMEHUTb OAMH U3 CAeAyHOLMX CnocobosB:

e Ecau neperpysku peryimpyemol, YCTAaHOBUTE MOBbIWEHHbIN pexXum paboTbl (+15%) Ha 3MMHWIA
nepuog pabotbl. He 3abyabTe NnepeycTaHOBUTL B IETHUI NEPUOL.

e 3anycTtuTe ABuratesb (BEHTUNATOP) B pEBEPCMBHOM PexXnume (MOMeHsANTe ABa KOHTAKTa).

e JKcnayaTupyinTe ABYXCKOPOCTHOW ABUraTelb Ha HU3KOW CKOPOCTHU.
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2.4.5. Mepbl IpeA0CTOPOKHOCTH

1.

He nosTopaTe LMK BKAOYEHUA-BbIKAOYEHNA ABUraTens Jvatlle, yem 3to Tpebyerca. CAnLKom yactoe
BK/IlOYEHME-BbIKNIOUYEHME ABUraTeNs MOXET MPMBECTM K BbiropaHunio 06MoToK. Boobuie cymmapHoe
BpeMsA 3aMyCcKoB ABUraTess He A0/IKHO npesbilwaTth 30 ceKyHA B TeyeHWe ogHOoro Yaca. Hanpumep,
ABurartesib, KOTOPbIN pasroHAeTca 3a 5 CeKyHA, AoCcTUrHeT ammuTa B 30 ceKyHA, 3a LWecTb CTapTos.

Ecnv ucnonbayeTca ABYXCKOPOCTHOM ABUraTesib, HEO6X0AMMO BblgepKaTb Naysy MUHUMYM 20 CERYHA,
noc/ae OTKAOYEHUA NMUTaHNA 0BMOTKM BO3DOYKAEHWNA BbICOKOM YacTOTbl BPALLLEHUA U nepes nogaden
NUTaHUA Ha 0BMOTKY BO36YXKAEHMA HU3KOM YacTOTbl BpalleHua. Ecam asuratento He AaTb Bpems
3aMe/INTbCA A0 HM3KOM YacTOTbl BPALLLEHWA A0 TOro, KaKk byaeT nogaHo NUTaHMe Ha 06MOTRY
BO36YKAEHWNA HU3KOM YACTOTbI, 3TO MOKET MPUBECTU K 3HAUUTE/IbHBIM Aedopmaumam paboyero
MeXaHM3ma.

Mpy USMEHEHWM HanpPaBeHUs BPALLEHNA BEHTUIATOPA BblAEPKUTE Nay3y MUHUMYM 2 MUHYTbI Nepes,
nepesanyckom ABuratesia BEHTUAATOpA.

[puratenu npu NnpoaoKuTenbHOM paboTte byayT NoAAepKMBaTb TEMNEPATYPy 3HAUYMTEIbHO Bbile
aTmocdepHoi ana NpefoTBpaLLeHna KOHAEHCALMM BAarv B6An3M n Ha 06MOTKax, gaxe ecam
BJIAYKHOCTb BOKPYT OYeHb BbiCOKaA. OHAKO BbiBeLEHHbIE U3 IKCMNyaTalUn ABUraTeNnn bbicTpo
HaKan/AMBaloT Bary, KOTOPas MOKET MPMBECTU K MOCTENEHHOMY YXYALIEeHWUIO M3onsaumuun. B caydae,
Korga ABuUrate/ib BbIBOAWUTCA M3 IKCMyaTauumn HaAoNro, MOXKET noTpeboBaTbcs ogHoda3HbIN
NoZOrpPeB UM aHTUKOHAEHCATHbIM HarpesaTe/lb ANs NPeAoTBPALLEHNA KOHAEHC ALK BAaTWU.

KBannpuumpoBaHHbIN TEXHUYECKUI CNEeLMaancT 4OKeH NPOMU3BOAMTb NPOBEPKY U30AALUOHHOIO
COMPOTMBNEHMA KaK MMHMMYM Pas B roZ, Npy HOpMasibHOM paboyelt TemnepaTtype 3/1eKTpogsuraTens.
CpaBHeHwWe ¢ NpeablayLLMMmn MOKa3aHUSAMM AACT MOHMMaHWe 06 yaydLWeHUn UK yxXyaweHnm
N301ALUMOHHOM cnocobHocTU. MNoKasaHuA ANA CPaBHEHMUA U30AALMOHHOM CNOCOBHOCTU A0NKHbI
bUKCMPOBaATLCS NMPU OAMHAKOBLIX YCI0BUAX (TeMMepaTypa, BpemMs paboTbl C MOMEHTA Noc/e4Hero
OTK/IIOYEHUA U T.4.).

HW3KMe MK CHUKaoLWMECA NOKa3aHMA CONPOTUBAEHUSA YKa3bliBaeT Ha HE0HX0AMMOCTb
ob6cnyRmnBaHua. CBAXKMUTECH C BANKANLWINM CEPBUCHBIM LLEHTPOM /18 NOJIyYeHUs CEPBUCHOTO
obcnyKuBaHums.

lMpy 3a4aHHOM yrne yCTaHOBKM lonacTei 1 YacToTe BpalleHUA MOLLHOCTb By AeT M3MEHATLCA NPAMO
MPONOPLMOHANLHO NJIOTHOCTM BO3AyXa, KOTOPasn B CBOK oYepesb 3aBUT OT TeMnepaTypbl U
H6apomeTpmnUecKoro AasneHua. Tak Kak yroa HakaoHa AonacTeit Ha BeHTUAATOpPaxX 06bIYHO
YCTaHaBAMBAETCA HA SIETHME HAPYXKHblE YCN0BUSA, MPEAN0AaraeTca, YTo NacnopTHas MOLLHOCTb
yBeANUUTCA Npu pabote B 3uMHUI nepmog. Mpu ycnosumn 100% Tens0BOM HarpysKu nNoBblleHWe
TemnepaTypbl B gsuraTtesne byaet 60nblue Npu BbICOKO MOLLHOCTU, HO paboyas TemnepaTypa
ABUraTensa Ha camom gene 6yaeT HUKe BCNeACTBUE NadeHUA HapyKHOM TemnepaTypsbl. C y4eTom 3Toro
MOXHO CKa3aTb, YTO MOBbILWEHHAA MOLWHOCTb He NPUYMHUT ylwepba asuratento.

3a/10’KeHHbIe Ha IeTHME YCI0BUA NepPerpysKkmn sNeKTpoaBuraTens BEHTUAATOPA NOKPOIOT U
MOBbIWEHHY MOLLHOCTb B 3MMHUI nepunog 6e3 peryinposaHua Npu ycoBUK, YTO OHW HabatogatoTca
MPW TOM e HAPYKXHOM TeMnepaType, MPU KOTOPOI HAXoAMUTCA ABUraTE b, U Ha FPALUPHE NEXNT
[0CTaTOYHasA TenioBas Harpyska.

Bnbpaunm

Mpy nosBneHUN BUBpaLMIA, OHU AONKHbI BbITb YCTpaHeHbl 6e3 npomeaneHus. CneayTte yKasaHHbIM
HUMKE MHCTPYKUMAM 418 onpeaesieHna UCTOYHMKA BUBpaLUii U UX yCTPaHEHUA:
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1) MpoBepbTe yCTaHOBKY ABUraTeNs Ha NPeAMET KECTKOCTU KpenieHu.

2) CHMMMTe HarpysKy ¢ ABUraTens W 3anycTute ero otaensHo. Ecam asuratens Bce ewé Bubpupyer,

cbanaHcupyinTe poTop 3aHOBO.

3) Ecnu BMbpaumm Habato4atoTcA B MeXaHNMYecKom 060opyA0BaHMM, TO NPOBEPbLTE CeayloLLee:

4) Onsa npepoxpaHeHus 06opya0BaHUA U KOHCTPYKUMN TPAgUPHM OT NOBPEXKAEHUA BCAeACTBUE
BO3HWKHOBEHWSA BHE3aNHOW BMbpaLMK, Hanpumep, Npu HapyweHnn 6anaHCUPOBKN BEHTUAATOPA,
NOIOMKM fionacTen U ApYrux NpUUYMHaX, rpagmpHa moxeT 6biTb 060pyA0BaHa BUBPALMOHHbIM
aBapMHbBIM BbIK/toYaTenemM. TaKoW BbIK/tOUaTENb MOXKET BbITb NPUOBPETEH B KayecTse Onumu 1
YCTAHOB/IEH COMNACHO MHCTPYKLUMAM Ha pucyHKe 2.4.5.6. DyHKLUMA BUOPALMOHHOIO BbIK/OYaTeNA —
OTKNIOYEHME NOAAYM SNEKTPOIHEPIUM HA ABUraTe/lb BEHTUAATOPA NP NOABAEHUMN NOBbIWEHHbIX
BMbpaLmin. KHomnKa py4Horo cbpoca Ao/KHa b6bITb OTXKaTa 40 BO30OHOBAEHMA NO4AUYM
3N1eKTpo3Heprun. Ha pucyHke 2.4.5.A NOKa3aHo, KaK MOAKNOUMTD BbIK/IIOYATENb B CUCTEMY.

MapannenbHOCTb Oceit ABUraTenn U MexaHn4eckoro o6opyaoBaHus;

ecTKoCTb KpenieHus peayKTopa, KpenexHbix 601ToB;

He6anaHc B BEHTUNATOPE. I'IpOBepre, OANHAKOB /1IN Yro/1 HAK/Z10HAa BCeX nonacrem BEHTUNATOPA, U

KPENKO N1 3aTAHYTbI rainknu XOMyTOB.

PucyHoK 2.4.5.A PacnonoxxeHue BU6PaLMOHHOTrO aBapUMHOrO BbIK/OYATE/NA HA 3/1IeKTPUUYECKOMN

cxeme.
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PucyHoOK 2.4.5.b YcTaHOBKa BUOPaLLMOHHOro aBapMmnHOro BbiKaloYaTena
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8. (Ce30HHOE OTKAKYEHMUE

Ecaun gsuratenn IKCNNyaTUpyeTcAa Ce30HHO, HeOGXO,CI,VIMO €ro 4YNCTnTb N CMa3biBaTb nepen CE3OHHbIM
OTK/Il0D4YEeHUneM. Cne,u,yMTe pekomeHaaunam npon3BoanTeNIA N0 CMa3Ke U O6C}'IY)'KVIBaHVIIO Asuratena.
I'Iepe,u, nocneayrowmm 3anyCckom y6e,a,v|Ter B TOM, 4YTO NOAWNNHUKN AOCTAaTOYHO CMa3aHbl 40 BBOAa
ABUTaTeNA B aKCnayaTayuto.

Ecnv rpagmpHA He aKCnayaTUpyeTca, ABUraTe b A0/IKEH 3anycKaTbcs U paboTaTh B TeYeHue Tpex
YacoB MMHMMYM pPas B MecsL,. ITO HEOBX0AMMO A/1A NPOCYLLUKM OBMOTOK U y/IyYLeHUA CMasKu
NOAWNMHUKOB.

He 3anyckaliTe gsurartenb, He ybeAMBLUNCL B TOM, YTO HUYErO He ByaeT NPenaTcTBoBaTh BPaLLeHUIo
Ba/jia BEHTUAATOPA.

I'IpOBepre, 3361'IOKVIDOBaHO TN Pa30OMKHYTO€E COCTOAHMNE BEHTUNATOPA Nepea Havya/lIoM CeEPBUCHDbIX
pa60T CncTtembl NpnBoAa BEHTUNATOPA, TAK KaK MOXKeT 6bITb 3d[4aHa YCTaHOBKaA aBTOCTapTa C
TEPMOCTATUYECKUM pPETYNTNPOBAHUEM.

2.5. PegykTop. IKciyaTanusa U 06C/1yKMBaHUe.

Ncnonbayiite cmasKky SAE 90-140 weight, 3an1B e€ yepes OTKPbITOE OTBEPCTUE CBEPXY A0 YKa3aHHOM
OTMETKM Ha CMOTPOBOM OKHe. CneauTe, YTobbl B CUCTEME HE BO3HWMKANU OTKIOHAIOLLMECS OT HOPMbI LLYMbl,
BMbpaLmn, NPOTEYKM U TOKU.

PucyHok 2.5. KOHCTpyKLUMA peAyKTOPHOro 3neKTpoaBUurarens
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Tabnuua 2.5. XapaKTepUCTUKU PeAYyKTOPHOrO 31eKTpoABUraTens

Tun Mogenb MowHoCTb 06bem
Asuratens, | MoawwunHuk (B) | NogwunHuk (C) | CanbHuK Nel | CanbHuK Ne2 | macna,
PeAyKTopa rPaAvpHU KBT/n.C. nTp
KSM-7.5A rPA-175M~195M 5,5/7,5 6309 30212 60x85x12 60x85x12 5.5
KSM-10 rPO-235M~275M 7,4/10 6309 30212 60x85x12 60x85x12 5.5
KSM-15 rPA-320M~390M 11/15 6309 30212 60x85x12 60x85x12 10.0
KSM-20 rPA-460M~550M 14,7/20 6309 30212 60x85x12 60x85x12 10.0
KSM-30 rP4-630M~780M 22/30 6310 32213 60x85x12 60x85x12 16.0
KSM-40 rPA-1000M 29,4/40 6310 32213 60x85x12 60x85x12 16.0
KSM-50 rp4-1200M 36,8/50 6310 32213 60x85x12 60x85x12 16.0

2.5.1. /1o HayaJ1a 3IKCIJIyaTauuu

1. HanonHute cmasKkoi SAE 90-140 Kopnyc peayKTopa U NpoBepbTe Haa/1eKallmMii YPOBEeHb Macna.

2. YpoBeHb Mac/sa A0 3anycKa rpagupHM AOIKEH OCTAaBATbCA HA YPOBHE LLEHTPAIbHOM OTMETKM Ha
CMOTPOBOM OKHe. Ecnun ypoBeHb macna 6yaeT CAMILIKOM HU3KUM UAK CAULWKOM BbICOKMM, 3TO MOXKET
NPUBECTU K NOBPEKAEHUIO MOALWMMHUKOB, peayKTopa U NpoTeyYkam macna.

2.5.2. Bo BpeMs 3KCIUIyaTal M

Bo Bpems aKcnyaTaLmMm Macio B peyKTOpe MOXKET NpeTepneTb N3MEHEHMA CBOMX CBOMCTB, MOXKET UMETb
MECTO CHUMKeHME BA3KOCTU. TaKne U3MEHEHMA MOTYT MPUBECTM K U3HOCY PeayKTopa U ero NocaeaytoLLen
nosomke. CTouT cobntoaatb cneayrolime MHTepBanbl B paboTe ycTpoicTaa:

1. Mocne BBOAA B 3KcnyaTaumto (150 yacos) — 3ameHa macha;

2. Kaxaple 2500-3000 yacos paboTbl - 3ameHa Macna;

3. Kaxkaple 10 000 yacoB paboTbl — 4EMOHTAXK U NPOYMCTKA BHYTPEHHUX AeTanen peayKTopa.

2.5.3. [lepuoanyeckasi npoBepKa

B uensax npoaneHuns cpoKka cnybbl pelyKTOpHOro ABuraTens, Heo6Xxo4MMO KaxKable ABa-TpU roaa
NpPoOBOAUTbL TLLATENbHbIA OCMOTP, YNCTKY M CMa3blBaHWE, KaK CamMoro ABuraTens, Tak U peayKTopa.

2.5.4. Ce30HHOe OTKJ/JIIDYEHHUEe

B Cniy4vae H806X0,£I,MMOCTVI ANNTENBbHOIo NPoCcToA OGODYAOBBHMH MacC/10 B pegyKTtope MOXXHO OCTaBUTb, HO
nepeg chegyrowmm nyckKom HeO6XOAMMO €ro CMEHUTb.

2.6. IKcIuTyaTanus 4 06C/yKUBaHME IPOYMX YacTel rpagupHu

2.6.1. PacnpegeuTesibHbIE TPYObI

PacnpegenutenbHble TpyObl AOMKHbBI COAEPKATLCA B YACTOTE U MPOBEPATHCA HA HAINYME TPA3SU U
CKONNEeHMA HasleTa Ha BHYTPeHHel noBepxHocTu. Ans moaenei NPA-2M ~ 32M cyuw,ecTByeT BO3MOXKHOCTb
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CHATb TPYObI ANA NPOYUCTKM, OTKPYTUB KOHTPraiiku; ana mogenei NPA-40M ~ 1200M — cHATb
pacnpezenutenbHble TPYObl C 0POCUTENBHOM FONOBKMU AR MPOYUCTKM.

2.6.2. OpocuTesbHas rojioBKa

CKonsieHWe rpsa3u B BUAE HA/IETa MM OCaZKa MOMKET CTaTb MOMEXOW AJ/1A BPaLeHUsA OPOCUTE/IbHOM
ronosku. Ecnu BpalleHme 3ameansaeTca AN ocTaHaBMBaeTcs, pasbepuTe, NPOUNCTUTE FONOBKY U
npoBepbTe LLEeNOCTHOCTb e€ YacTen (cm. puc.2.6.2.A).

[ns Toro ytobbl pasobpaTb OpPOCUTENbHYIO FONOBKY Ansa mogenen PA-2M ~ 50M cnegyinte MHCTPYKUUK
(cm. pnc.2.6.2.B):

1) OTkpyTUTe pe3bboByto KpbIwKy (1).
2) OTkpyTUTE raiiky (2), BbiTawmre Wwanby (3) n ueHTpanbHyto wraHry (5).

[na Toro 4to6bI Pa3obpaTh aNOMUHMEBYO OPOCUTENBHYIO FOIOBKY ANnA mogenen NPA-65M ~ 1200M
cnepynTte MHCTPYKUMK (cm. puc.2.6.2.C):

1) OTKpyTUTe KpbIWKY (1) 1 raky (2).

2) OTcoeauHuUTe BpalllatoLLyOCA YacTb OT HEMNOABMMKHOWM YacTW FO/I0BKU, 3TO NO3BOINT €€ NPOBEPUTD,
NoOYUCTUTb U, €CIN HEODBXOANMO, 3aMEHMUTD.

3) [nsa Toro Ytobbl 3aMEHUTb HUMKHUN NOAWMMHUK (7) WAK canbHUK (8) OTKpYTUTE 3a*KUMHOM BUHT (4) n
CHUMWTE NOALWMIMHUK € AeTanun Kopnyca Ne2 (9). He gonyckaliTe nonagaHua Bogbl Ha NOBEPXHOCTU
NOALIMMHUKA U NPUMEHSAIATE [OCTAaTOYHO KOPPO3MOHHO-CTOMKYIO CMasKy (BOAOHENPOHULAEMYHO
JINTUEBYIO MbI/IbHYIO KOHCUCTEHTHYH cmasky JIS Ne3 nnum No2 ana noAWwmMnHUKOB M CanbHMKA). ByabTe
OCTOPOKHbI, KOTAa pasmeLlaeTe CalbHUK BOKPYT LLEHTPaNbHOM UTAHIU, MOBPEXAEHNE CaNlbHMKA
MOXET NPUBECTM K NpoTeyKe. 3aMmeHa casibHMKa A0/1XKHA NPOM3BOAMTLCA pas B ABa-TpW roaa.

NMPUMEYAHMUE:

Mpy MOHTaXKe pacnpeaenmnTeibHbIX TPYH HYXKHO y4ecTb, YTO OTBEPCTUA B TPpy6ax A0NXKHbI BbITb
pacnonoKeHbl Nog, yrnom 15° no HanpaBAeHMIO MPOTMB YAaCOBOM CTPEJIKM OT HUMKHEN MEePTBOM TOYKM UK B
NoJIOXKeHUU npumepHo 5:30, eciv CMOTPETb OT Kopnyca rpaaupHu B €€ LeHTp.

KOHCTPYKLIUA OPOCUTENBHOMN O/IOBKU

BpaLuatoLeecs opocuTenbHoe YCTpoicTBo

OrBepcrua
KoTpraiika

PucyHok 2.6.2.A
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Pa3pe3 opocuTeNbHOM roNoBKY

1. Kpbiwsa
1. Kpbiuka 2. [aika
2. [aifva 3. MowHnHAK
—Lnl D 3 Waia & B
= r__l o) 4. llenTpankHan wranra 5. lleHTpankHas wraHra
_ i 5. UeHTpanbHas wraHra 6. Kopnyc. perans 3
6. Ropnyc ronoexu 7. Mopwunkuk

7. Kopnyc ronosku 8. Canbhux

9. Kapnyc. perans 2
10. aitka

11. Kopnyc petans 3

D-
-
@
Y|

L

rea-2m-rea-50m rPA-65M -Trpa-1200M
PucyHoK 2.6.2.B PucyHok 2.6.2.C

Ta6auua 2.6.2 CasibHUK U NOALWNNHUKW OPOCUTE/IbHOM rOJIOBKU

Mopaenb rpagupHu CanbHUK MopawnnHUK
rPA-65m 15x32x9 6001, 6002
rPO-78M ~ 135M 18x35x8 6002, 6003
rPA-150M ~ 175M 18x35x8 6002, 6003
rPA-195M ~ 320M 28x40x8 6005, 6302
rPA-390M ~ 550M 35x55x10 6205, 6206
rPA-630M ~ 1200M 40x55x10 6205, 6206
2.6.3. Kopnyc

KOpI’IYC HE HYXOa€EeTCA B ocobom O6CJ'Iy)KMBaHMM. TaK Kak Kopnyc n3rotoBneH U3 CTeKN0NNACTUKA, Ero 1ETKO
MOXHO MbITb MblJZiOM C BO,D,OIZ.

2.6.4. Pe3epByap 411 BOAbI

PesepByap 414 BOAbI HYXHO YUCTUTb MO Mepe HeobxoaMMocCTK. Meproanyeckn oUmnLLanTe ceTyaThbli
dnnbTp M n3beraiiTe ocagouHbIX OTNOXKEHWUIN B pe3epByape.

2.6.5. Opocuresb

Ocoboro yxoaa He TpebyeT, KpoMe codepyKaHua B YUACTOTe BO M3bexkaHne 3akynopku. Ecam B xoae
aKcnyaTauumn Habatogaetca yxyaweHne paboTbl rpagmpHuU BcaeacTene obpasoBaHMsA HapocTa Ha
NOBEPXHOCTM OPOCUTENSA N3-33 NPUCYTCTBUA B OXNaXKAaeMOM BoAe NpMMecei, BNa0Tb A0 NOSHOMo
«3apoCTaHmA», He06X0AMMO OTKIOUNUTL FPAAUPHIO, NOAHOCTbIO CINTb U3 Hee BOAY U NPOUYNCTUTL

(3ameHuTb) OpocuTens.
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2.6.6. MaTepuaJ NOKpPLITUA

MpoBepaiTe MeTananyeckme AeTann Ha Haandne Kopposnu. na obecneyeHna NPOAOCAKUTENLHOIO CPOKa
CNYK6bl TAaKMX AeTanen, peKoMeHAYeTcA NPU He0bXOANMMOCTU UX BTOPUYHO OKPaLIMBATb.

2.7. lIpe30CTOPOKHOCTH MPHU NMPOAOKUTE/ILHOM OTK/II0OYEeHUM
rpagupHu

2.7.1. lIpu OTK/IIOYEeHUH

e CneliTe BCIO UMPKYNALMOHHYIO BOAY U3 rPagupHu;

e [lna npeaoTspalleHns obmep3aHUsa ocTaBbTe KaanaH CAMBHOM IMHUN OTKPbLITbIM, 3TO MO3BOINT
OOMAEBbIM U CHEXHbIM MOTOKaM CBOBOAHO YITU B AipEHaX;

e (OcTaBbTe CMa304HOE Mac/o B peayKTope n CMa3Ky B nogWnNNHUKaAX;

e HakKpoiiTe BEPXHIOK YacTb FPagupPHU C LEeNbio 3alnUTUTb MeTaandeckne getanu ot HebaaronpmuaTHOro
BO34€eliCTBUA.

2.7.2. llepes BO30GHOBJIEHUEM PAOOTHI

L HDOBepre 3aTAXKY BCeEX 60nTOBbIX COGAMHEHMVI nepeg Hadyasiom aKkcnayartauunu;

e CmeHMTe CMA304YHOE MAC/I0 B PpeAyKTope N CMA3Ky B NOALWMMNHUKAX.

2.8. OueHKa pa6oThI rpagupPHU

MpaanpHA ABNAETCA OXNaguTesieM BoAbl B 3aMKHYTOM BOA0060POTHOM UMK, NPeAHAa3HAYeHHOM A5
0TBO/AA TeN/0Tbl OT TEXHOI0rMYECKOro 060pyA0BaHMA: KOMNPECCOPOB, XON0ANNbHbIX MALLMH U
KOHAMUMOHEPOB, TEPMONNACTaBTOMATOB M Ap. B ycTaHOBMBLIEMCS peXUMe rPagupHA paccemBaeT
TEN/J10BOW NOTOK, PaBHbIA TEMNNOBON MOLLHOCTM, OTBOAMMON OT TEXHOI0rMYEeCcKoro 060pyaoBaHMA.
Mo3Tomy pasHOCTb TemnepaTtyp BXo4a-BbiXx0Aa BOAbl B rpaAMpHe paBHa pa3sHOCTM TemnepaTyp BXo4a-
BbIXO4a BOAbI B TEMN/I00OMEHHUMKAX TEXHOIOTMYECKOTo 060pyAoBaHuA. Ecam paccemBaemblii TeN10BOM
MOTOK Ma/ B CPaBHEHUN C HOMUHA/IbHOM MOLLHOCTbLIO FPaAMPHN, PAa3HOCTb TeMNepaTyp BX04a-BbiIX04a
BoAbl byaeT mana. MNpu 3ToOM rpagupHa nepeseaer pexum paboTbl uMKa Ha 6osee HU3KKIA
TeMnepaTypHbI YPOBEHb (MO OTHOLEHWIO K TeMMNepaType CMOYEeHHOro TepMomMeTpa). Ecam paccenmsaemblii
TEN/J0BOM NOTOK NPEBOCXOAUT HOMMHA/IbHYHO MOLLHOCTb rPaaMpHK, PAa3HOCTb TeMMNepPaTyp BX0Aa-BbiXx0Aa
BOAbl BO3PACTET, a PEKUM paboTbl LMKAA NepeiaeT Ha 6oee BbICOKMIA TEMNepaTypHbIi YPOBEHb.

Mepoli 3pdeKTMBHOCTU pPaboTbl rpaaMpPHN CUMTAETCA PA3HOCTb TEMMNEPATYP MEXKAY BOAOW Ha BbIXO4e U3
rpagvpHU 1 OKPY)KaloLWero Bo3ayxa Nno CMOYeHHOMY TepMOMETPY. 1A BEHTUAATOPHbIX TPagupeH 3Ta
Pa3HOCTb A0/XKHa 6bITb He meHee 4°C. ONTUMaNbHbIM YCI0BMEM A4 PaboTbl UCNapUTEbHbIX rPaaMpeH
CYMTAETCs PaBEHCTBO PA3HOCTM TEMMNEpPaTyp BXOAA-BbIX0Z4a BOAbI M Pa3HOCTU TeMMEepPaTypbl BbIX04a BOAb! U
OKpY’KaloLLero Bo3ayxa no CMo4eHHOMY TEPMOMETPY.

2.9. [loagnuTKAa UUPKYJIALUOHHON BOAbI

MoTepu BoAbI B rpagMpHe COCTOAT U3 NOTEPb MPU UCNAPEHMM LUPKYNALMOHHOW BOAbI, 338 CHET KOTOPOro
NPOMCXOAUT OX/IaXKAEeHWe BOAbI, NOTEPb M3-3a YHOCA MENKUX Kanesb BOAbl C NOTOKOM BO34yXa,
CO34aBaeMbIM BEHTUNATOPOM, U NMOTEPb Ha NPOAYBKY (CNYCK BOAbI), B XO4€ KOTOPOW CIMBAETCA YacTb BOAbI
C OTCTOAIBLUEMCA IPA3bIo.
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2.9.1. llotepu Ha ucnapenue (E)

MoTepu Ha ucnapeHue (E) moryT 6bITb cOCUMTaHbI MO cnegytowen popmyne:
E=4,19 x Atx 1000 x L / 2500, [kr/u];
(E) = (Ex 100) / (1000 x L) = (4,19 x At x 100) / 2500, [%)]

roe At — pasHuUa TemnepaTtyp BoAbl Ha BXOAE W HA BbIXOAE M3 rpaampHu, °C;
L — pacxos4 UMpKyAALMOHHOM BoAbl, M3/y;
4,19 kx/(kr*rpag) — yaenbHaa TeNI0EMKOCTb BOAbI;

2500 k/kr — Tennota ¢pa3oBoro nepexoaa.

2.9.2. YHoc KaneqbHOU BJaru (C)

OueHb HeboNbLOM 06bEM BOALI YHOCUTCA C BO3AYyXOM, 06bl4HO HUMKe 0,1% obuiero pacxoaa
LUMPKYNALMOHHON BOAbI, XOTA M MOMKET HEMHOIO BapbWUPOBaTbCA B 3aBUCUMOCTM OT KOHCTPYKLIMW FPagupHM.

2.9.3. Pacxoj BoAbI HA NPOAYBKY (B)

O6bem BoAbl Ha NPOAYBKY MOKET BbITb Pa3HbIM B 3aBUCMMOCTU OT KaYecTBa BOAbl U €€ }KeCTKOCTH.
O6bI4HO Ha NPOAYBKY JOCTAaTOYHO 0Kos0 0,3% OT pacxoa Boabl. YTobbl caenatb NpoayBKy 6onee
3bPEKTUBHOWN, NyyLLe BCEro UCMO/1b30BaTb BOAOMNPOBOLHYIO BOAY, @ HE PEYHYIO UM NOA3EMHYIO.

MpoayBKa moKeT 6bITb MepnoanyecKkoi M NOCTOAHHOW. B nocneaHem cnyyae CAMBHOM KnanaH OCTaBAAloT
NPUOTKPbITLIM BO BPEMsA paboTbl rpagupHu.

2.9.4. Pacxoa nognuTOYHOU BoAbI (M)

Pacxoa noanutoyHoi Boabl (M) MOXKHO HaliTK No cheaytowen popmyne:

M=E+C+B
M3 yyeTa, uto: notepm Ha ucnapeHune npun At = 5°C (E) = 0,84%
yHoc KanenbHol Bnaru (C) = 0,10%
pacxog, Ha npoaysky (B) = 0,30%
nosly4aem pacxoz noanutoyHoi soabl (M) =0,83 + 0,10+ 0,30=1,23%

OTcloga BUAUM, YTO pacxof, NoAnNMTOYHOM BOAbl COCTaBAAET nopaaKa 1,5% oT pacxoaa UMPKYAALMOHHOM
BOAbI.

2.10. IkcryaTanusa rpajupeH B 3MUMHee BpeM#

1. B 3MMHee Bpems KpaiHe onacHo obmMep3aHMe 0pocUTeNs, TaK Kak 3TO MOXKET NMPUBECTU K ero
Aedopmaumm n obpyweHunto. ObmepsaHne HaunMHaeTca 06bIYHO NPU TeMmnepaType Hapy»KHOro Bo3ayxa
HU¥e —10°C M nNpoMcXoamT B TEX MECTaX HUMKHE YacTh OPOCUTENA, Fe NoAaBaeMblil B rpaampHIo
XON0AHbIN BO34yX CONPMKACAETCA C OTHOCUTE/IbHO HEGOIbLIMM KONMYECTBOM TeN/oi BoAdpl (B MecTax C
MOHMXEHHOW NJIOTHOCTbLIO OPOLLEHNA).

MosTomy B 3MMHWNIA Nepuog He cieayeT AoMnycKaTb KonebaHMn TeNN0BOM U rMApPaBAMYECKOM HAarpys3okK.
Heobxoanmo obecneymBaTb paBHOMEpPHOE pacrnpeseneHne oxnaxKaaemon Boabl No Naowaam
0pOCUTENA U HE AONYCKATb MOHMMKEHWUA NJOTHOCTU OPOLLEHUA Ha OTAE/bHbIX y4acTKax. B cBsa3su ¢
OTHOCUTENBHO HO/IbLUIMMM CKOPOCTAMM BXOAALLETO BO34yXa NNOTHOCTb OPOLLEHNA B BEHTUNATOPHbIX
rpagvpHAX B 3MMHee Bpems LenecoobpasHo nogaepxmneaTb He meHee 10 m3/(m2yac).
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. Ansa npeagynpexaeHus 60bloro obmepsaHua rpagupeH HeobxoaMMo YMeHbLIaTb NOCTyNaeHue B
rpagvpHIO XO/I04HOTO BO3AyXa. Yem HUKe TemnepaTypa BXOAALLErO BO34yXa AN MeHbLUe TenioBas
HarpysKa Ha rpagmMpHIo, TeM MeHblUe J0/1KeH BbITb pacxod Bo3ayxa.

Kputepunem ana onpegeneHns Heo6xoAMMOro pacxona BO34yxa MOXKET CAYHKUTb TemnepaTtypa
oxnaxneHHoM Boabl. Ecam pacxos NocTynatoLLero Bo3ayxa peryampoBaTb Takum 06pasom, 4tobbl
TemnepaTypa ox/axKaeHHoM Boabl B rpagupHe 6bina He Huxke 12°C-15°C, To obneaeHeHue rpagupeH
06bI4HO 6bIBAET HEBEIMKO M HE BbIXOAMT 33 Npeaenbl 40NYyCTUMOrO.

. A ymeHbLIeHMA Nogayum X0N04HOr0 BO34yXa B FPAANPHI0 MOXKHO MOHMMKaTb YacTOTy BpaLLeHMA
BEHTMAATOPA (BNIOTb 40 NONHOM €ro 0CTAaHOBKM) UK, OCTaBAAA YaCTOTY HEM3MEHHOM, YCTaHOBUTb
paBHOMEPHO MO NEPUMETPY BCACbIBAIOLLErO OKHA WMTbI, YaCTUYHO NEPEKPbLIBAIOLLME BXOA BO34YXA.
BennunHy nepexkpbITMA MOXKHO ONpeaennTb No TemnepaType BoAbl Ha BxoAe (He Huske 12-15°C).
BO3MOXKHOCTb MU3MEHEHMA YACTOTbl BPALLEHUA BEHTUAATOPA AACT YCTAHOBKA ABUraTeNA C YaCTOTHbIM
npeobpasoBaTeniem YacTtoTbl (cm. pasgen 1.4.9.).

. Ana BOAOOGOPOTHbIX CncTem, ncnonb3yrowmx HeECKO/IbKO rpagnpeH, B SaMmMmHee spema MOXHO
OTK/IHOYaTb YaCTb U3 HUX, nepe6paCb|Baﬂ BOAY Ha rpagnpHK, oOCTaB/IEHHbIE B pa60Te. 970 nomoraet
YMEHbLWUTb OGHGAEHGHMG rpagupeH.

Ob6s3artenbHa npoBepKa 6eCI'IpeI'IFITCTBEHHOI'O BpalweHnAa BEHTUIATOPA. Henbsa 9KCN1lyaTnpoBaThb

BEHTUNATOP, €C/IN eCTb BEPOATHOCTb TOro, YTO CHer, 1e Uan gpyrme nomexm HapywaTt ero Hopma/JibHyro

pabory.

B CQydanx, Korga rpagunpHo npnxoanTca BpeMeHHO OTKIKOYaTb (Ha HOYb, Ha BbIXOA4HbIE U T.,CI,.) B 3UMHWI

nepuoa roaa, a TakKe Npu aKcnayataumm npu MMHUMaAbHOW HarpysKe cyllecTByeT BepOoATHOCTb
3aMep3aHnA BOAbI, HaXo4ALLenca B pe3epByape U BHYTPEHHUX Tpybax.

ﬂquuvw\ MEeTOO0M NPenoTBpPaTUTb o6mepaaHme ABNIAETCA YCTAHOBKa A0NO/THUTE/IbHOIO BHYTPEHHETO

6aKa-oTCTOMHMKa. MpaBUAbHO CNPOEKTUPOBAHHAA U CMOHTUPOBAHHAA CUCTEMA YAA/TIEHHOIO CTOKa BOAbI

MO3BOJINT C/INTb BCIO OCTABLUYHOCA B rPagMpHe 1 BHYTPEHHUX Tpybax BoAy BO BHYTPEHHWIA HaK npu
OTK/IIOYEHHOM LIMPKYAALMOHHOM Hacoce.

[paauphs

BxopHoi natpybok

[~ BbixosHoii natpy6ox

lepere ———
Crok —[

[lpeHam X T
YpoBeHb KpoBK — o
CnusHoiA —_— [opAyan Boga
Tpy6onposog 0T TEXHONOr MYECKOTD
npouecca

baK-OTCTOAHMK ————uo |
e ¥

B C/lydae eCnn YCTaHOBKaA yaaneHHOTro 6aKa-0TCTOMHMKA HEBO3MOKHa Mo npuynHe HenoaxoaAuwero ana

3TOro PAcMo/IOXKEeHUA rPaaAnpPHM UAM HEXBATKM MECTa, BOAa B pe3epByape A0KHa nogorpesaTbea
MOrPY}KHbIMM 3NEKTPUYECKMMU HarpeBaTensmm (cm. pasaen 1.4.9.).
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NPUMEYAHME:

dneKTpUYecKkuin nogorpesatenb pesepsyapa 444 Boapl HE 3almMTUT OT 3amep3aHna OTKpbITbIe
TpybonpoBoabl NpAMO 1 06paTHON TMHUK. ITU TPYObI, TaKXKe KaK U Tpybbl NOANUTOYHOW IUHUN,
OOKHbI 060rpeBaTbcA M U301MPOBaTbCA. Kak NpaBuaio, HET HE0H6XOAMMOCTH 3aLMLLATL TPYObI,
rOpM30HTa/IbHO NPOXOAALIME B BEPXHEN YACTU FPAAUPHM, TaK KaK 0O6bIMHO BOAA M3 HUX CIMBAETCA
CaMOTEKOM B rpaanpHio. CTOSKM, HaxoaaLLMecn Bblle YPOBHS pe3epByapa OXNaxa4eHHOW BOAbl, MOTYT
6bITb 3aLLMLLEHBI C MOMOLLbIO YCTAaHOBKM HalinacHoOM IMHUK U3 CTOAKA B pe3epsyap a1a obecneyeHuns
obpaTtHoro cAmBea BOAbI.

7. [aHHble Bbile peKoMeHZALMW AaHbl A8 SKCNIyaTauMu rpagmMpeH Npy HU3KKMX TemnepaTypax go -30°C.
Mpr HEOBXOAMMOCTH IKCNNYATUPOBATL FPAAMPHM MPU HAPYKHbIX TeMnepaTypax fo -50°C notpebyeTca
3aKas rpagupHU B HU3KOTEMMEPATYPHOM UCMOIHEHUM, YTO NOLPA3YMEBAET YCTaHOBKY NaKeTa
OONONHUTENbHbIX onumii (cm. pasaen 1.4.9.).

2.11. lloaxk/10YeHN e HECKOJIBKUX rpagupeH

Mpy NOAKAOYEHMUU HECKONIbKUX TPaAMNPEH K OAHOM cUCTeME HYXKHO cobntoaath cieaytolme npoueaypsbi:

1. Cobntogaite MMHUMaNbHOE PACcCTOAHME B MONOBMHY AMaMeTpa rpadupHU MexXay cocegHUmm
rpaaMpHAMM C LLeNbio NPeaoTBpaTUTh HeA0CTaTOYHYIO NoAady Hapy>KHOro Bo3Ayxa B 0AHy uau B obe
rpagmpHu.

2. YcTaHOBMUTE YPaBHUTE/bHYIO IMHUIO MeXAy coeAMHAEMbIMUN FPaanupPHAMM ANA ypaBHOBELUNBAHUA
3KCnayaTalMOHHOIO YPOBHA B pe3epByapax A/1a BoAbl. ITO 3HaUMUTENbHO 061er4ynT 6anaHCUPOBKY
pacxodos B cucteme. Pasmepbl Tpy6onpoBoA0B, B TOM YMCAE U YPaBHUTENbHbIX IMHUIA, YKa3aHbl B
Tabnuue HUKe.

Ta6bauua 2.11. Paamepbl Tpybonposoaos

reo- | rea- | rea- | rea- | rea- | rea- | rea- | rea- | rea- | red-

Moaenb rpapnpiu | ,30hn | 275Mm | 320M | 390M | 460M | 550M | 630M | 780M |1000M | 1200M

BxogHasa/
BbIXOAHaA/ypaBHU-
TeNbHasA IMHUK
(c dnaHuamm), mm.

200 200 200 250 250 250 300 300 300 300

MNepeToK

50 80 80 80 80 100 100 100 100 100
(c dnaHuamm), mm.

MoanuTka/ 6bicTpoe
3aMo/IHeHME, MM.

32 32 32 40 40 50 50 50 65 65

ApeHax, mm 50 50 50 50 50 50 50 50 65 65

Cxema noaKNto4eHUA NO BOAE HECKOJIbKUX rpaaupeH NoKasaHa Ha pucyHKe 2.11.A n Ha pucyHke 2.11.B ana
CNly4as Mcnosb3oBaHMA NOAOrpeBaTeNen pesepsyapa 41a BOAbl.
NMPUMEYAHUE:

1. Bopga crpaaupeH 1 Bcex OTKPbITbIX TPy6ONPOBOAOB, NOABEPraOLLMXCA BO3AENCTBUIO XOOAHbIX
Hapy»HbIX YCIOBUM, AONKHA ObITb C/INTA NPU BO3HUKHOBEHWUW TaKMX YC/IOBUIA, B C/Tly4Yae eciu He
YCTaHOBNEHa HUKaKasA 3alimMTa OT 3amep3aHus.

2. PacnonoxKeHue NUHUIA NoANUTKM, BbICTPOro 3aN0NHEHUA U NEPEINBA MOKET OTINYATLCA OT
NOKa3aHHOro Ha pucyHKax 2.11.An 2.11.B.

3. B cnyyae npumeHeHUA nogorpesaTenel peepsyapa NOACOEANHEHNE YPABHUTENbHOM IMHUUN AOKHO
HaxoAWUTbCA B pe3epByape, a He B NoAA0He.
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PucyHok 2.11.A MNoagKknoueHne HeCKOIbKUX rpaaupeH
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PucyHoK 2.11.B NogknoueHne HECKONIbKUX FPagUupeH C UCno/sib3oBaHUeM nopgorpesarenei
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2.12. HeucnpaBHOCTH, UX IPUYUHBI U METO/ bl YCTPAaHEHUA

HeucnpasHocTtb

MpuymHbI

MeToab! ycTpaHeHUuA

MNosblweHne
TemnepaTypbl
OXJlaXKAEeHHOM BOAbI

1. CAWMWKOM HU3KUIA AU CAULLKOM BbICOKUM
pacxopn, oxnaxkaaemom Boabl.

2. HepaBHOMepHbIi NOTOK NO4aBaEMOro
BO34yXa.

3. Peumpkynaums otpaboTaHHOro
rpagupHel Bosayxa.

4. HekoppeKTHasa paboTa
pacnpegenuTenbHbix Tpy6.

5. HeKoppeKTHbIl pacxom BEHTUAALNOHHOIO
BO3Ayxa

6. 3aKkynopka opocutena

1. OTperynnpyiite pacxoz oxjaxaaemomn
BOZbl B COOTBETCTBMU C MPOEKTHbIM
3HayeHnem.

2. HanagbTte paboTy BeHTUAATOpPA.
3. CM.NYHKT 2
4. Ypanute rpasb M OTAOXKEHUA.

5. OTperynunpyiiTe yron HakaoHa
nonacren.

6. OuuncTuTe 3abUTLIN opocuTeNb

MapeHue pacxopa
OXJlaXKAeHHOM BOAbI

1. 3akynopKa oTBepcTuii B
pacnpeaenuTenbHblx Tpybax.

2. 3abwunca ceTyaTblit GUNLTP.
3. MNageHue ypoBHA BOAbI B pesepsyape.

4. HenpaBwuabHO NOA06PaAHHbIN
LUMPKYIALMOHHBIN Hacoc.

1. Cm. pasgen 2.6.1.
2. Ypanute rpAasb U mycop.

3. OTperynmpymnte nonoxeHue CTOMKM 1
WMHTEHCMBHOCTb NOAaYM BOAbI.

4. 3ameHUTe Hacoc Ha TOT, YTo obecneunTt
pacyeTHbIl pacxog Boabl.

Lym mn Bubpaumn

1. Bo3moXHOe CONpMKOCHOBEHME Kopnyca
rpagupHM € NONACTAMWU BEHTUANATOPA.

2. HenpaBuabHan ycTaHOBKA JionacTei
BEHTMUNATOPA.

3. OcnabneHHan 3aTAXKKa 6ONTOBbIX
CcoeVHEHUN.

4. HenonagKku B peayKTOpHOM
aNneKTpoasuraTene.

5. HexsaTKa macna B peayKkTope.

1. OTperynvpyiiTe NONOKEHNE OCU
BEHTUNATOPA.

2. WcnpaBbTe yCTaHOBKY JionacTeu.

3. MNpoBepbTe 3aTAXKKY BONTOBbIX
COeAMHEHUN, NoATAHUTE No
HeobxoAUMOoCTH.

4. PeMOHT Un 3ameHa peayKTopa.

5. [obaBbTe macsa 40 yKa3aHHOM
OTMETKM.

MeperpysKa No TOKy

1. MNageHune HanpAXeHuA.

2. OTKNOHEHMA yrna HaKk/IoHa nonacrten
BEHTUAATOPA.

3. Henonagxu B paboTe pegyKTopHOro
ABuratens.

4. TMeperpy3kKa 13-3a 3aBbILEHHOro pacxoaa
BO34yXa.

1. 3amepbTe nogaBaemoe HanpaKeHue u
CBAXUTECb C NOCTaBLWLMKOM
31EKTPO3HEepPrun.

2. AKKypaTHO oTperynmpymre.
3. OTpeMOHTUPYHTE NN 3aMEHUTE.

4. OTperynupyinTe yron Hak1oHa
fionacren BeHTUAATOPA.

3HauMTeNbHbIN YHOC
BOApbI

1. HekoppeKkTHasa paboTa
pacnpenenuTenbHblx Tpy6.

2. YpesmepHblii pacxos, LMPKYAALUOHHOM
BOAbI.

1. OtperynnpyiTe yron Hak/JoHa
pacnpenenuTenbHblX TPY6 1
OPOCUTENBHOMN FONI0BKMU.

2. OTperynupyiTe pacxoz Boapl C
NMOMOLLbIO KNanaHa.
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3. CIIPABOYHbIE JAHHBIE

3.1.TaGapuTHBIE pa3Mepsbl
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Ta6auua 3.1. NTabaputHble pasmepbl

rll\allac;ﬂl?ubu D, mm D@, mm H, mm H1, mm h, mm h1, mm
rPa-2M 750 500 1318 175 150 -
MPO-4M 750 500 1318 175 150 -
rPA-6M 860 500 1563 175 150 -
rPa-8M 860 500 1563 178 150 -
rPa-12mM 1165 600 1773 178 150 -
rea-16Mm 1165 600 1773 193 150 -
rea-20M 1440 700 1795 231 150 -
rea-24mM 1440 700 1795 231 150 -
rea-32m 1560 700 1775 231 150 -
rea-40M 1800 900 1845 263 200 -
rea-45m 1800 900 1845 263 200 -
rpa-50M 1900 1200 2140 320 200 -
rPA-65M 2140 1200 1980 320 200 -
rea-78mM 2410 1500 2365 320 300 -

rpa-100M 2730 1500 2330 320 300 -

MPA-115M 3050 1800 2465 499 300 -

rpa-13s5m 3050 1800 2465 499 300 -

rpa-150M 3280 1800 2450 499 300 300

rpa-175m 3280 2400 2405 513 300 300

rPA-195M 3760 2400 2740 513 400 400

rpa-23s5m 4160 2400 2835 551 400 400

rea-275m 4600 2400 3370 551 300 380

rea-320M 4600 3000 3375 668 300 380

rpa-390M 4870 3000 4264 668 300 380

rea-460M 5580 3400 3990 712 300 520

rpa-550M 6550 3400 4200 712 300 380

rea-630M 6550 3400 4200 767 300 380

rpa-780M 6550 3600 4935 767 300 380

PA-1000M 7600 4200 5315 767 300 380

rPA-1200M 8430 4200 5605 994 300 580
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3.2. Pasmepbl NaTPyOKOB

ABTOMaTHUYeckas

~ noanuTKa
. lMepenusHoi
MepenneHoi RaTpyBoK
natpybok "
ABTOMAaTHYECKas BbixoaHoW
noanuTka . naTpybok
. —— CAVBHOR onuism
CHMB:?M naTllﬁoK BbixoaHOM TR Sk raTYReK bbicTpas
fISAREAK . noanuTKa
naTpybok
rPA-2M~4M rPA-6M~16M

ABTOMaTH4Yeckas
noannUTKa

MepenvBHoi

naTpybok
BbixoaHoi
naTpybok
CRvBHOW Bxoaroit
naTpybok natpy6ok bbicTpas

noanUTKa

rPA-20M~50M

ABTOMaTM4eckas

MepenueHoi
noanuTKa
naTpy6ok @
BbixoaHoM
BeicTpas
natpy6ok
CnuBHoM . noanuTka
BxogHou
naTpy6ok
naTpybok

rPA-65M~235M

il
| K% IL“LV

\ \
CavBHOW BxogHok BbixodHOM

naTpyboK naTpyboK natpyboK
reg-27smM~1200mM
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Ta6auua 3.2. Paamepbl naTpybkos

Mogenb BxogHoi BbixogHoW Marpy6ok . na'rpy6ovu MNepenusHoii CnunsHoM
rpagupHu natpy6ok natpy6ok asTomarnaeckou Seictpoi natpy6ok natpybok
noAnNnUTKU noaAnNUTKU
rPO-2M 1%" 15" %" - 1" 1"
rPO-4M 17%" 1%" %" - 1" 1"
rPO-6M 1%" 17%" 7" 7" 1" 1"
rPa-8M 17%" 1%" %" 7" 1" 1"
rpa-12m 2" 2" 7" 7" 1" 1"
rPA-16M 2" 2" 7" 7" 1" 1"
rPO-20M 25" 27" %" 7" 1" 2"
rPO-24M 25" 25" 7" 7" 1" 2"
rPa-32M 25" 27" %" 7" 1" 2"
rPA-40M 3" 3" %" %" 1" 2"
rPO-45M 3" 3" %" %" 1" 2"
rPA-50M 4" 4" %" %" 1" 2"
rPA-65M 4" 4" %" %" 1" 2"
rPO-78M 5" 5" 1" 1" 1" 2"
rPa-100M 5" 5" 1" 1" 1" 2"
rPA-115M 5" 5" 1" 1" 2" 2"
rPa-135M 5" 5" 1" 1" 2" 2"
rPAO-150M 6" 6" 17%" 17" 2" 2"
rPO-175M 6" 6" 17%" 17" 2" 2"
rPO-195M 8" 8" 15" 175" 2" 2"
rPA-235M 8" 8" 17%" 17" 2" 2"
rPO-275M 8" 8" 15" 175" 3" 2"
rPA-320M 8" 8" 1%" 1%" 3" 2"
rPA-390M 10" 10" 17%" 1%" 3" 2"
rPAO-460M 10" 10" 17%" 17%" 3" 2"
rPA-550M 10" 10" 2" 2" 4" 2"
rPA-630M 12" 12" 2" 2" 4" 2"
rPA-780M 12" 12" 2" 2" 4" 2"
rP/-1000M 12" 12" 27%" 27%" 4" 27"
rPA-1200M 12" 12" 27" 27" 4" 2 %"
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3.3. Pasmepsl pyHaMEeHTOB
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Ta6auua 3.3. Paamepbl pyHOaMEHTOB

dyHaaMeHTHbIN 6onT
Mogpgenb D1, w, D2, A, B, C, F,
rpagvpHu MM MM MM MM Mm MM MM Pasmep, | AnvHa, | Kon-
MM MM BO
rP4-2m 560 485 - 50 200 - - M12 120 3
rPO-4M 560 485 - 50 200 - - M12 120 3
rPa-6M 660 572 - 50 200 - - M12 120 3
rPa-8m 660 572 - 50 200 - - M12 120 3
rpa-12m 956 828 - 50 200 - - M12 120 3
rPO-16M 956 828 - 50 200 - - M12 120 3
rPO-20M 1116 966 - 50 200 - - M12 120 3
rPO-24M 1116 966 - 50 200 - - M12 120 3
rPO-32M 1180 1022 - 50 200 - - M12 120 3
rPO-40M 1418 1003 - 50 250 - 500 M12 120 3
rPO-45M 1418 1003 - 50 250 - 500 M12 120 3
rpa-50M 1440 1018 - 50 250 - 500 M12 120 3
rPO-65M 1700 850 - 50 250 500 500 M12 120 5
rPO-78M 2100 1050 - 50 300 500 1000 M16 200 5
rPA-100M 2120 1060 - 50 300 500 1000 M16 200 5
rPa-115m 2464 1232 - 50 300 600 900 M16 200 5
rPA-135M 2464 1232 - 50 300 600 900 M16 200 5
rP4-150M 2690 1029 - 59 300 600 900 M16 200 7
rPA-175M 2690 1029 - 50 300 600 900 M16 200 7
rPA-195M 3160 1209 - 100 350 800 1000 M16 200 7
rPA-235M 3550 1358 - 100 350 800 1000 M16 200 7
rPA-275M 4520 3196 - 100 300 600 - M16 200 8
rPa-320M 4520 3196 - 100 300 600 - M16 200 8
rPA-390M 4740 3352 - 100 300 600 - M16 200 8
rPA-460M 5460 2730 2900 100 500 600 - M20 200 12
rPA-550M 6450 2468 3600 100 500 600 - M20 200 16
rPA-630M 6450 2468 3600 100 500 600 - M20 200 16
rPA-780M 6450 2468 3600 100 500 600 - M20 200 16
rPA-1000M 7630 2920 4155 100 500 900 - M20 200 16
rPA-1200M 8200 2534 4540 100 500 1000 - M20 200 20

h, h1l —cm. Tabnnuy Ha cTpaHuue 33.
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3.4. PeKOMeHAal MU 10 TaKeJIaXKHBIM paboTaM

[na nogbema rpagmpHu B cbope cneayiTte, NoXKanyincTa, ykasaHHbIM PEKOMEHAAUMAM MO TaKenaXKHbIM
paboTam, AaHHbIM Ha PUCYHKAX HUKe.

PucyHoK 3.4.1. PekomeHaauum no TakenaXHbim pabotam gna mogenei rpagupeH NPA-
2M~115M

Touku
noabeMa

Touku
nogbLema

UI']Opr ABUratens

Tpasepca
OnucaHmne TaKenarka HUMKHEN YacTu

CasmuTe ONOPbI BMECTE
KaK NoKa3aHo

¥ ¥

/ TKaHeBble pEMHU

V Memm BOKpyr onop
2 rpaavpHu

CM. onucanue Takenama HUKHeH Yactu
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PucyHok 3.4.2. PekomeHaauum No TakenaxkHbim pabotam ansa mopenei rpagupeH NPA-
135M~235M

1) Wcnonb3syiiTe TpaBepcy U YeTbipe TOYEYHbIX 3aXBaTa;

2) [MpuBaxuTe onopHble 6asKkK K HaNPaBASOWMM ONMOPHOM KOHCTPYKLMU KOpnyca;

3) TMNogHWmaliTe 33 YeTbipe PAaBHOOTCTOALLME TOUKM NO OKPYKHOCTU FPagUpPHM.

Toyku
nofbeMa

OnopHas banka

(4epe3 Bo3ayx03abopHUK NpuBA3aHa
K HanpaensALLNM OMOpHON
KOHCTPYKLUMM Kopnyca)

Tpasepca

7\
/ @\ TKaHeBble peMHy

OnopHbie BanKu NPUBSMUTE K ONOPHBIM
HanpaBAAOLLMM KOHCTPYKLMM Kopnyca

c:‘- L = Hanpaensiowme
® ¢ o OnopHas KOHCTPYKUMA
YeTbipe onopbl rpafupHi ~O 2 DO 0 Kopnyca
06BAMKUTE THAHEBLIMU

PEMHAMM
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PucyHoK 3.4.3. PekomeHaauum no TakenaxXHoim pabotam gna mogenei rpagupeH NPa-
275M~390M

Touku
WS F nogbeMa
N /’f

VA /

ToyKku
noabLeMa

\ B 5 @\/ 7
O
e e
. Tpasepchbl

Uﬂﬂpbl ABurarena

J Tpaepca

7

i

|~ Tkanesble peMHu

£ _@’—

[lepesAHHble Bpyckn —
MEX1y 0CHOBaHMEM
W TpaBepcamu

[NA CHATUA HarPy3Ku Tpasepchl
C HUMKHEN KPOMKM . (no obenm cTopoHam
Kopnyca OT HanopHou Tpybbi)

’ lonaepkuBatoLLMiA NOAAOH
[LNA NpefoTBpaLyeHus
NPOBUCAHNA BO BPEMA
TPaHCNOPTUPOBKM
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PucyHoK 3.4.4. PekomeHpauum no TakenaXkHoim pabotam gna mogeneii rpaguped MPA-

460M~1200M

TouKu
nogbema

Toukm nogbema
(KonuuecTBo BapbypyeTCA

B 3aBMCUMOCTH OT pa3Mepa
rpagvpHu (cM. Tabnuuy 3.4

UI'IOpr ABUrdTena

/ \\_—
Pacnonoenue onop
rpagupHu

J Tpasepca

| 1.

/ TKaHeBble PEMHH

[lepeBAMKMUTE NOAAEPHMUBALOLLMIA
MoaAcH 1 OCHOBaHKA onop,
He UCMONb3YEMbIX B Ka4ecTse

\ TO4EK nogbema

lopaepuBalowmin noaaoH
[LNA NpeaoTBpaLLEHMA
NPOBUCAHUA BO BPEMA TPAHCNOPTUPOBKM
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Ta6auua 3.4. O6wee KOANYECTBO TOYEK NOAgbEMA

rPO-460M 6
rpA-550M/1000M 8
rra-1200M 10

PucyHokK 3.4.5. PekomeHaauum no Takenaxky nogaoHa ana mogeneu rpagupex NeA-
275M~390M

/— Tpasepcbl

|
I
|
[
I
I
I
I

( PemeHb, NPUBA3aHHBIA K
_,/l . Tpasepce, 06BA3aHHbINA BOKpPYT
_____ : NOAAOHA U NEPEKPELLEHHbIN Ha
NPOTUBOMNONOKHOM CTOPOHE
BTOpPOI Tpasepchbl

Buga, cHusy (moaenu MPA-275M/390M)
[N1A ACHOCTW OMOPbI HE NMOKa3aHbl

PucyHoK 3.4.6. PekomeHgauum no Takenaxy nogaoHa ana mogeneu rpagupex Nea-
460M~1200M

N,
< [Ona nopaepXKku nogaoHa
BO Bpems
.
/ TPaHCNOPTUPOBKM ero

/ NepeBA3bIBaloT TKAHEBLIMM
] PEMHAMM C ONOPamm

y/ (konnyecTBo Touek

, NoAbema BapbUpyeTCs B

3aBMCMMOCTU OT pasmepa

rpagupHu - cm.tabnuuy 3.4.)

Bua cHusy (mogenu rPA-460~1200M)
ANA ACHOCTN ONOPbI He NOKa3aHbl
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4. YCJIOBUA TAPAHTHUHA

4.1.TapaHTuiAHbIE 00513aTE/ILCTBA

1. MNpeanpuaTMe-U3roTOBUTENb FrapaHTUPYET HaAeKHYo 1 becnepeboliHyto paboTy rpaguMpHN NpKU yCaoBUn
cob0aeHNa NPaBmA TPAHCNOPTUPOBKKM, MOHTa)Ka W 3KCNyaTauuu.

2. Cpok rapaHTum 12 mecAues co AHA NPOAAXKM rpaaupHM.

3. B c/iyyae BbIXO4a rpafMpHU M3 CTPOA B MepMod rapaHTUMMHOrO CpPOKa NpeanpuaTMe-u3roToBUTE b
NPUMHMMaEeT NPeTeH3NM TONbKO MpU MoaydyeHuu oT "3aKasumka' TexHWYEeCcKM OOOCHOBAHHOro aKkTa ¢
yKa3aHMeM XapakTepa HeucnpasHocTei. B akTe obasatenbHa MHbOpPMaUMA O AaTax NOCTABKU, MOHTaXKa,
MycKa B 3KCMJIyaTaumio, YCI0BUAX XPAaHEHUA TPASMPHUN A0 MOHTaXKa (Ha OTKPbITOM BO34yXe, NoA, HaBecom,
Ha CKnage), 0 TemnepaType U KayecTse BOAbl, NOCTYNAIOLWLEN HA OXNaXKAEHME, CCbI/IKa HA MPOEKT CUCTEMDI
060pOTHOrO BOAOCHABXEHMA C YKa3aHMEM MPOEKTHOW opraHusaumMm. MHpopmaumsa o pesynbTaTax
NepruoamnYecKoro KOHTPOIA U 06CNYKMBAHMA U3N0XKeEHbI B Pasgene 2 HacTOALLEero nacnopra.

4. B cnyyae BbIX04a M3 CTPOA B 3MMHUIA Nepunod HeobX04MMO NepeynciTb MeponpuaTUs, Kotopblie Bbliu
npeanpuHATLL ANA NpeaoTspalleHusa obaefeHeHUs rpaguMpHN, pacxos U TemnepaTypy BoAbl Ha Bxoae u
BbIXOAe.

4.2. CBUAeTeJIbCTBO O IpUEeMKe

BeHTnnATopHaa rpagupHa MPA- 3aBoacKon Homep Ne , NPUHATA U NpPU3HaHa
rog4HOM K 3KCAyaTaumm.

[Hata Bbinycka " " 20 r M.1. /
(noanuce) (pacwmndposBka nognmcu)

4.3. OTMeTKH 3aKa34yuKa

[aTa noayyeHuAa rpagmpHu

N 20 r M.1. /

(nognuce) (pacwwudposKka nognucu)

JaTta MoHTaXa Ha 06beKTe

N 20 r M.1. /

(noanuch)  (pacwudpoBKa noanmcu)

[aTa nycKa rpagupHu B aKCnyaTaumio

N 20 r M.M. /

(noanuck)  (pacwudpoBKa noanmcu)
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