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1. OCHOBHbBIE CBEAEHHNA

1.1. HoMyHa/IbHBIE NapaMeTpbl U MacCOrabapUuTHbIE

XapaKTEpPUCTHUKHU rpajupeH.

Mogens HomuHanbHbIi HOMMHaanibIVI Pacxop, XapaKTepucTUKm Pasmepbl, Mm Macca, Kr
rpaAMpHN pacxop, ;)xn. Tenm;Bou Boip,yxa, Asuratens
Boabl, m3/uac noTok*, KBT m3/uac KBT/ 06/MUH Bbicota | Ainametp | Cyxas |Mokpas
reg-2m 2,3 14 2 700 0,12 /960 1318 750 30 75
rPA-4M 3,9 23 3300 0,12 / 960 1318 750 35 85
rPA-6M 6,2 36 3600 0,12 / 960 1563 860 41 120
reg-8m 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
rea-16m 15,6 90 7 800 0,37 /960 1773 1165 90 260
rp4-20M 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
PA-32M 31,2 181 12 600 0,75/ 960 1775 1560 185 577
rPO-40M 39,0 226 16 800 1,5/ 960 1845 1800 228 650
PA-45M 46,8 271 22 200 1,5/ 960 1845 1800 277 719
rp4-50M 54,6 317 23 400 1,5/720 2140 1900 337 798
rPO-65M 62,4 362 27 000 1,5/720 1980 2140 352 982
rea-78M 78,0 452 30 000 2,2/720 2365 2410 474 1205
rPa-100M 97,5 565 42 000 2,2/720 2330 2730 524 | 1336
rp4-115m 117,0 679 50 400 3,7/570 2465 3050 702 3212
rp4-135M 136,5 792 66 000 3,7/570 2465 3050 855 3415
rPO-150M 156,0 905 66 000 3,7/570 2450 3280 937 | 3570
rPO-175M 175,5 1018 78 000 5,5/ 1450 2405 3280 | 1022 | 3661
rPO-195M 195,0 1131 94 800 5,5/ 1450 2740 3760 1172 | 3885
PA-235M 234,0 1357 109 200 7,5/ 1450 2835 4160 1331 | 4125
rp4-275M 273,0 1583 127 200 7,5/ 1450 3370 4600 1560 5690
rPO-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
rp4-550M 546,0 3166 255 000 15/ 1450 4200 6550 3411 11734
rp4-630M 624,0 3619 270 000 22 /1450 4200 6550 3963 12690
rPA-780M 780,0 4523 289 800 22/ 1450 4935 6550 4512 | 13465
rPZ1-1000M 975,0 5654 402 000 30/ 1450 5315 7600 4650 | 14500
rP4-1200M 1170,0 6785 474 000 37 /1450 5605 8430 5500 21500

*Npu TemnepaType CMoOYeHHOro Tepmometpa 27°C, oxnaxkaeHnu soabl B rpagupHe Ha 5°C (c 37°C go 32°C) 1M noBbIWeHUN

TemnepaTypbl BOAbl B TeXHONOrMYeckom obopygosaHmm ¢ 32°C go 37°C.




1.2. YcioBMA 3KCITIyaTal UM

1. OKpyrKatowas cpea

e Knnmatuyeckoe ncnonHeHme Y1 no NOCT 15150-69

e [IpepenbHble paboune TemnepaTypbl BO3AyXa:
- B CTAaHAAPTHOM McnosiHeHuu oT +45°C go -30°C (FPA-M);
- B HU3KOTEMMEpaTypPHOM ncnonHeHum ot +45°C po -50°C (TPA-MH);

e OTHOCUTeNIbHas BAAXKHOCTb BO3ayxa B Hanbonee Tensbiii 1 BnaxkHbln nepunog 80% npu 20°C;

e CopepaHue nbinn B Bosayxe He 6onee 0,01r/m>3;

e [lpucyTcTBME B BO3AYXE JIMMKUX U BOJIOKHUCTBIX BELLECTB HE JOMNYCKAEeTCs;

e Tun atmocdepsl || npombiwneHHas (cogepxaHne cepHucToro rasa ot 20 o 250 mr/m%cyT., uamn 0,025 go
0,31 mr/m3; xnopuapl mexee 0,3 mr/m%cyT.)

2. Oxnaxkaaemas Boaa

e 3arpsisHeHMe Ox/laXk4aemol BoAbl A0/IKHO HaXoAUTbCA B Npeaenax 06bl4HbIX BEAMUNH, XapaKTepPHbIX
ONA TEXHMYECKOM BOAbl 060POTHBIX LMKIOB, NOKasaTe/b pH=6-8.

e [lpegenbHaa TemnepaTypa NoJaBaemMoi Ha OxXNaxKAeHMe BoAbl HeNnocpeacTBEHHO B rpagmpHio 60°C.
Ona oxnaxkaeHua Boapl ¢ Temnepatypoit Bbiwe 60°C cnegyeTt NCNonb30BaTh ABYXKOHTYPHYIO CXEMY.

MPUMEYAHME: Micnonb3oBaHWe rpagupeH A5 OXNaXKAEHWUSA CUNbHO 3arpsA3HEHHbIX (B TOM Yncie, Macnamm),
NOAKUC/IEHHbIX U LLEIOYHbIX BOA, A0NKHO HbITb COr1acoBaHO C NpeanpuUATUEM-U3TOTOBUTENEM.

1.3. Mepsbl 6€30I1aCHOCTH

e PaboTbl MO yCTaHOBKE, OOCNYKMBAHMIO U MOAKAOUYEHMIO A0NKHbI NPOBOAUTLCA KBAaANPULMPOBAHHLIM
cneumannctom(-amu) B COOTBETCTBUM C YCTAHOBNEHHBIMW HOPMaMM M cTaHAapTamm «Mpasun
TEXHUYECKOM 3KCMNyaTaLUumM 3NeKTPOYCTaHOBOK NoTpebuTenein» (yreepxaeHbl npukazom MuHsHepro
o1 13.01.2003 r.) 1 «MpaBKn N0 OXpaHe TpyAa NPM IKCNAYaTaLUN SNEKTPOYCTAHOBOK» (YTBEPKAEHDI
Np1Kasom MuHUCTEPCTBA TPyZa M COLManbHOM 3almTbl PO o1 24.07.2013 r. Ne 328H).

e 3anpelaeTcs aKCNAyaTauma rpaaupHn 6es 3azemneHus.

e PaboTbl No 06CNYKMBAHMUIO FPAAMPHU A0NKEH NPOBOAUTL CNeLMasbHO NOAFOTOBAEHHbIN NepPCcoHann.

e 3anpelaeTca NpoBoAnUTb PaboTbl MO 06CNYKMBAHMIO FPagMPHU BE3 CHATUA HanNpPAXKeHUA C

aNneKkTpoaBuraTenei.

1.4. KoHCTpyKIuA

1.4.1. YcTpOMUCTBO rpaupHHA

Kopnyc rpagnpHy MMeeT LMANHAPUYECKYIO GOPMY B HUMKHEN YacTu C Nepexoaom Ha noayrmnepboanyeckyto

B BEpPXHEW 4acTu, rae pasmellaeTcA OCeBOM BEHTUAATOP. BcacbiBalolwMe OKHA PacrooXKeHbl Mo BCcemy

NepuUMeTpY HUKHENM YacTu Kopnyca. Cxema ABUMKEHUS BO34yXa U OX/1axkAaemMol BoAbl — NPOTUBOTOK. [laHHoe

YCTPOMCTBO rpaAnpHU AaeT pajg TEXHUYECKMX NPEeNMYLLECTB:

e ®dopma Koprnyca 1 KOHCTPYKLMA 06ecneymBatoT XOPOLLYO a3pOANHAMUKY BHYTPU rPasvpHU U
NoO3BO/AIOT UCNO/b30BaTh ABUraTelb BEHTUAATOPA MEHbLUEN MOLLHOCTH.

e LmanHapuyeckas popma c pasmelleHnem Bo3ayxo3abopHbIX YCTPOMCTB NO BCEN OKPYXKHOCTU rpaaupHU
CHM}KaeT HeobX0AMMOCTb yyeTa HanpasaeHns npeobaagaloLLero BeTpa B MecTe YCTaHOBKU rpagupHU.

e B Xx0n04HbIl nepuog, npu paboTe ¢ BbIKAKOYEHHbIM BEHTUAATOPOM, Gopma Kopnyca obecneuynsaer
ABUXKEHMe ecTecTBEHHbIX KOHBEKTMBHbIX NOTOKOB BO34yXa, BbI3BaHHbIX pPasHULE NAOTHOCTEN BO3AyXa,
obecneunBas apPeKTUBHYIO paboTy rpaanpHMU.



L HDOTMBOTOHHaﬂ CXeMa MakKCmasJibHO yBE/IMYUBAET 3¢¢EKTVIBHOCTb TennomaccoobmeHa BO4bI C

BO34YyXOM U NMNO3BONAET YMEHLLWUNUTb I'a6apMTHbIe pa3mepbl.

e PacnonorkeHune oceBoro BEHTUNATOPA Ha BbIXo4e U3 TPagnUPHU NCKNKOYAET BO3SMOXHOCTb €ro

06N\ep3ava, TaK KaK 10NaCTn BEHTUIATOPA NOCTOAHHO Haxo4ATCA B NOTOKe Ten/10ro sBo3ayxa.

PucyHok 1.4.1. KOHCTpYKUMA rpagupHu

mm) Bozayx
mm)p Bosa

1
k- 1]
(2] : ~—] ®
7 Y ﬁ\\
s ° \\s °
' ®
o o N
i i q *
e O |1 L
A Tt 7 TR ®
G \ \\\ﬁ\\ / ; % P
k& il 1 o o
- 3 /i el g
(7]
= o~
C, B / ®
(8] / ®
g V ®
Ne HanmeHoBaHue Marepuan Ne HanmeHoBaHue Marepuan
Mpamoi npusog,
1 - -
Asurarens 1 L(rPA-2M150M)
) JlectHnua [opAYeouMHKOBAHHaA PepykTop
(rP4-50M~1200M) CTanb (rPA-175M~1200M)
OpocutenbHas ABC - nnactuk/ ABC - nnactuk/ Ctexkno-
3 . 12 | BeHTunAatop
rosnoBKa ANOMWHMEBBIN CNJaB nnactuk/ Anom. cnias
4 Kopnyc Creknonnactmk 13 | HaTtaxkHoe ycTpoiicTBo | FopAYeou,. cTanb
5 CmoTpoBoe oTBepcTue MNBX 14 PacnipeAenuTenbHble NnBX
Tpy6bI
6 | Opocutens MNBX 15 | HanopHasa Tpyb6a MNBX
; Bo3ayxo3abopHas ceTka/ MBX/ 16 | Onopa opocutensa lopAyeou,. ctanb
Bo3ayxo3abopHble ¥Kantosu CreknonnacTtuk 17 | Pesepeyap ans Boapl | Creknonnactuk
. CreknonnacTtuk/ . CreknonnacTtuk/
8 BxogHol naTpybokK ASIOM. CANaB 18 | BbixoaHoi natpybok ANIOM. CANaB
9 CnvBHOM NoAaoH CTeKNONAACTK CreknonnacTtumk
(rP4-175M~1200M) (rPA-2M~235M)
19 | Onopa rpagupHu
10 | Onopa gewratens lopAvyeouMHKOBaHHaA lopayeou,. cTanb
cTanb (rPA-275M~1200M)




1.4.2. Kopnyc

Kopnyc rpaanpHU M3roToB/ieH U3 cTekaonnacTmka. CTeKNoNAacTUK (CTEKNOBONOKOHHasA apMUPOBaHHasA
naacTmacca) U3rotas/iMBaeTcA NyTeM YKIa[KN CTEKNIOBONOKHA CIOAMU U GOPMOBKU C/I0EB C MOMOLLbIO
cmos. CTEK/IONNACTUK, COCTOALLMIA U3 CTEKNOBOJIOKHA C BbICOKOWM MPOYHOCTLIO Ha pa3pbis, obnagaer
[0CTaTOYHON KOHCTPYKLMOHHOM MPOYHOCTbIO AN5 NPOTUBOCTOAHMSA BbICOKMM CKOPOCTAM BETPA, TO/IYKAM U
Bubpaumn. [laxe ecnm noBpesKAeHUs, BCe-TakK, NOJyUYeHbl, UX JIETKO MOMHO YCTPaHUTb NyTeM SI0Ka/IbHOMo
pPeMOHTa.

Bce cTek/N10nNacTMKoBble MaTepuasbl MOKPbITbl HAPYKHbIM CMONSAHBIM C/I0EM, coaepXawmnm YO
NMHIMBUTOPbLI (406aBKN NPOTUB YILTPAPUONETOBOTO U3NYYEHUA), 3ALUMULLAIOLMM KOHCTPYKTUBHYIO
LeNoCTHOCTb Kopnyca 1 pesepByapa ANa BoAbl. HapyXHaa NoOBepXHOCTb MMeeT BHeLIHe NpUBAeKaTe /bHbIN
BM, KOTOPbIM NPWU 3TOM ABASETCA CTOMKUM, 40NTOBEYHbIM U He TpebyeT AoNoHUTEeNbHOW 06paboTKu.

1.4.3. Pe3epByap /411 BOAbI

PesepByap 414 BoAbl B OpPME Yallm, Kak U KOPNyc rpaampHK, M3roTOB/IEH M3 CTEKNOMNIACTMKA. Y rpaaupeH
60/1bLIMX Pa3mMepoB pe3epsyap A4/1A BoAbl 060pyA0BaH C/IMBHbLIM NOAAOHOM, YTO MO3BOAAET rpagupHe
paboTaTb NPV MUHMMaNbHBIX 06beMax BOAbl M 3aWMLAET OT NonagaHua Bo3ayxa B cuctemy. Ans
06/1er4YeH1sA YNCTKN CUCTEMBI MPEAYCMOTPEHO HaMUYME APEHAXKHOro NaTpybKa. Bce TpybHble coeamMHeHUs
pacno/oXKeHbl y CAMBA B MOAAOH A4 yA06CTBa MOHTaXa.

Ta6bauua 1.4.3. O6bem pesepsyapa A4 BOAbI

Mopaenb rpaanpHu 06bem, m3 Moaenb rpagupHm O6vem, m3
rPa- 2~4M 0,07 rPA-150~175M 1,95
rP4-6~8M 0,11 MPA-195M 2,74

rPa-12~16M 0,19 rP4-235M 3,37
rPO-20~24M 0,21 rPO-275~320M 3,40
rea-32m 0,30 rPA-390M 3,44
rPA-40~45M 0,36 rPA-460M 5,70
rp4-50mM 0,40 rPA-550M 12,20
rPO-65M 0,55 rPA-630~780M 12,30
re4-78m 1,00 rP4-1000M 19,50
rPA-100M 1,22 MPa-1200M 20,10
rPA-115~135M 1,68 - -

1.4.4. CucTeMa nojgaym M pacnpejesjieHus BOAbI

Bce TpybHble coeguHeHNA PAacnooKeHbl U CNPOEKTUPOBaHbI TaKMM 06pa3om, YTobbl YNPOCTUTL 33434y
MOHTAXHMKY U CHU3UTb KOIMYECTBO BHELHMX TpybonpoBooB. FfopAYan Boga NonagaeT B rpafMpHIo Yepes
BXO4HOW NaTpyboOK M NPOXOANT Yepes HanopHYo TPyby A0 BpaLLaoLWeica OpoCUTeNbHOM FONI0BKK, Yepes
KOTOPYIO B CBOIO oYepeab NONagaeT B pacnpesenuntenbHble Tpybbl, pasbpbisrusatowmne Bogy Ha
NMOBEPXHOCTb OPOCUTENS.

BHewWHMI Kopnyc Bpalatoueiica ronoskn moaenen NPA-2M~50M n3rotosneH U3 NaacTUKa BbICOKOM
NPOYHOCTH, B TO BPEMSA KaK CKONb3ALLME AETaN ABAAIOTCA MeTanMyeckumn. CMasKy CKONb3ALWMX AeTanel
obecneunBaeT cama Boaa.

Y mogenein rpagupeH NPA-65M~1200M B yCTPONCTBO BPaLLAOLLENCA FOIOBKU BXOASAT repMeTUYHble
NOALWMNHUKM KaK ANA CEKLMM OCEBON, TaK U ANA CEKLUMN PafManbHOM Harpysku. 31o obecneymsaet



HenpepbiBHOE N/1aBHOE BpalleHne, Kak Npn BO3pPaCTaHUN Hanopa LJ,VIpKyﬂFILI,MOHHOﬁ BOAbl, TaK U NpU

yBennYeHUM Harpysku. KOHCTPYKUMA BpaLlatoLLeinca ronoBku obecneymBaeT eé nérkoe obcnyRmnsaHue n

peMOoHT. TaKKe Npu NPOeKTUPOBAHMM OPOCUTENBHOW FOIOBKM Hapaay ¢ ya06CTBOM B 06CNyKMBAHMM

ocoboe BHMMaHMe 6blN10 yaesieHO eé KOPPO3NOHHON M abpa3mMBHOM YCTOMYMBOCTH.

Tabnuua 1.4.4. XapaKTepuUCTUKKU CUCTEMbBI NOZAYU M pacnpeaeneHusa Boabl

Opocutenbran PacnpegenutenbHble TPy6bl Yacrota faenenne Makc. MuH.
Mopaenb ronoska spateHns BOZbI Ha pacxop, pacxop,
rpaavpHm Marepuan Pasmep, | Kon-Bo, Pasmep Marepuan | 06/mun Bxoae, OXI'I;BO,qu, OXII;BOAbI,
MM wT. M.BOA,.CT. m3/uac m3/uac
rr4-2m 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
= =
© ™
rr4-8m E 40 4 1/2"x310L E 7-10 1,7 10 3,4
=4 (o)
rea-12m g 50 4 3/4"x430L = 7-10 1,7 15 4,6
c
rpa-16mM % 50 4 3/4"x430L 7-10 1,8 20 6,8
T
rPA-20M (% 65 4 1"x535L 7-10 1,8 25 7,3
o
o
rPA-24M (Sl 65 4 1"x535L 7-10 2,0 30 7,9
rpa-32mM g_ 65 4 1"x605L 7-10 2,0 33 13,6
<
rPA-40M 80 4 11/2"x705L 5-8 2,0 50 15,9
rPA-45M 80 4 11/2"x705L 5-8 2,0 51 20,4
rP4-50M 100 4 11/2"x740L 5-7 2,0 63 24,0
rPO-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
rPA-100M 125 4 21/2"x1110L 5-7 3,0 124 47,7
3
rP4-115mM 125 4 21/2"x1280L g 5-7 3,0 124 61,2
rPA-135M 125 4 21/2"x1280L g 5-7 3,1 124 68,4
=
o
rPA-150M 150 4 3"x1430L 8 5-7 3,3 178 75,0
o X
rPO-175M © 150 4 3"x1430L S 5-7 33 178 85,0
c T
rPA1-195M - 200 6 3"x1550L = 3,5-6 3,6 250 113,0
5 =
rPA-235M 8 200 6 3"x1720L 5 3,5-6 3,6 300 125,0
= -
rPL-275M z 200 6 3"x1914L 3,5-6 4,1 316 136,0
=
rp4-320M g 200 6 3"x1914L 3,5-6 4,3 316 148,0
<
rPA-390M 250 8 3"x2094L 2,5-6 4,4 460 227,0
rPA-460M 250 8 3"x2340L 2,5-6 51 495 272,0
rp4-550M 250 8 3"x2880L 2,5-6 51 560 284,0
rP4-630M 300 10 4"x2780L 2-5 5,8 712 375,0
rPA-780M 300 10 4"x2780L 2-5 6,1 790 386,0
rPA-1000M 300 10 4"x3367L 2-5 6,3 988 454,0
rPA-1200M 300 10 4"x3700L 2-5 6,5 1185 480,0




1.4.5. Opocuresb

B rpaaupHsx tmna NPA-M npumeHATCA COTOBblE OPOCUTE/NIN, U3rOTOB/IEHHbIE MYTEM BaKyyYMHOIO
dopmoBaHus. TennoobmeHHas cnocobHOCTb TaKOro opocuTena B cpegHem Ha 30% Bbllwe, Yem y
opocuTens, Noay4eHHOro ropAYMm NPeccoBaHNEM, U MPUMEHSIOLLLErOCA CTaHAAPTHO B rpaanpHAX
UMAMHApPUYecKoro Tuna. NMocsie ckAemBaHUs OPOCUTENDb, NMONYYEHHbIN BaKyyMHbIM GOPMOBaHMEM, He
TepAeT ycTonuynsocti Gopmbl, HABCErAa COXpaHAa eé HEM3MEHHOM, YTO N obecneymBaeT NOBbILEHHYIO
3pPEeKTUBHOCTD.

1.4.6. BenTuaarop

Kak npaBuao, ana pabotbl rpagmpHun Tpebytotca 6onbluive 06bemMbl BO3A4yXa NPU HU3KOM Hanope. U TaK Kak
€CTb PUKCUPOBAHHbIE OFPAHUYEHUSA MO YPOBHIO LYMa M PACMOIOKEHUIO, Hanbonee NOAXOAALLMMM
ABNAIOTCA OCeBble BEHTUNATOPbLI. B mogenax rpaanpeH MPA-2M~20M 1cnosb3ytoTca BEHTUAATOPbI
NAaCTUKOBbIE AN antoMUHMeBble, B mogenax NPA-24M~32M — nnactukoseble, a ¢ NPA-40M v Bbiwe —
BEHTUNATOPbI U3 a/IIOMUHUEBOTO CMNJ1aBa, CXOXKEro Nno COCTaBy CO CMJIaBOM, MPUMEHAOLWNMCA ANA
N3roToBaeHns paboumnx Kosec camoneTos.

[Buratenb BEHTUNATOPA MMEET CTeneHb 3aLnTbl 060104KM IP55, TO ecTb 060/104Ka 06ecneymBaeT 3aWmTy
ABuraTensa oT AOCTyna K onacHbIM YacTAM MPOBOJIOKOM, OT BHELWHUX TBEPAbIX NPeaMETOB U YaCTUYHO OT
MblaK, @ TaK}Ke OT BPeAHOro BO34eNCTBMA BOAAHbIX CTPYN.

Pabouee KONECO BEHTUAATOPA UMEET KOHCTPYKLMIO, MO3BOJIAIOLYO0 U3MEHSATb YrON YCTaHOBKM noMnacTen,
KOoTopasn obneryaet perymMpoBKy Npu MOHTaxe. B npouecce NpoekTMpoBaHUA U NPOM3BOACTBA
BEHTUAATOPOB 0COOLIM aKLEHT 6bl1 CAENAH HA CHUMKEHUM LUYMOBbIX XapaKTePUCTUK, yBenmndeHun KN u
cTabuamsaumm pacxosa Bo3ayxa B CBA3U C UISMEHEHUAMM XapPaKTEPUCTUKM CTAaTUHECKOTO CONPOTUBAEHUA.
MpuMeHseMble BEHTUNATOPbI ObIIN CNELManbHO CKOHCTPYMPOBaHbI ANA AaHHbIX FPagupeH.

Ta6nunua 1.4.6. XapaKTepUCTUKU BEHTUNATOPOB

Mopgenb AnameTp Marepuan Twn nonacTeii Pacxoa Bo3ayxa,
rpagupHu Koneca, Mm m3/u
rea-2mM 500 2700
rPO-4M 500 3300
rea-eM 500 3600
rPL-8M 500 fnactuk uu 4200
ANNOMUHUI
rea-12m 600 6 600
rPa-16m 600 7 800
rPa-20M 600 9 000
rea-24m 700 4PCS 11700
Mnactuk
rea-32m 700 12 600
re4-40mM 900 16 800
re4-45m 900 22 200
rPAO-50M 1200 ANOMUHUEBDBIN CnnaB 23400
rPA-65M 1200 (nnm cTeknonnacTuk) 27 000
rea-78m 1500 30 000
rp4-100M 1500 42 000




Ta6bauua 1.4.6. XapaKTepPUCTUKU BEHTUNATOPOB (NpoaonrkeHue)

r':la?q'q:pnﬂbu Kf::::’erm Martepuan Tun nonacreit Pacxonp,n :75,qyxa,
rPO-115M 1800 50 400
rPO-135M 1800 66 000
rPO-150M 1800 66 000
rPA-175M 2400 78 000
rPA-195M 2400 94 800
rPA-235M 2400 109 200
rPO-275M 2400 P 4pPCs 127 200
rPA-320M 3000 cnnae (unm 135600
rP4-390M 3000 cTeKnonnacTMk) 195 000
rPO-460M 3400 210000
rPA-550M 3400 255000
rPO-630M 3400 270000
rPO-780M 3600 289 800
rPO-1000M 4200 6PCS 402 000
rPO-1200M 4200 6PCS 474 000

1.4.7. Bo3ayx03a60pHOe yCTPOMCTBO

B KauecTBe BO34yx03abOpPHOro yCTPOWCTBA CTAaHAAPTHO NpeayCcMOTpeHa BO3ayx03abopHas CeTKa, KoTopas
npegoTBpaLLaeT nonagaHue NnoCTOPOHHUX NPEAMETOB B pe3epByap 415 BOAbl U CKOHCTPYMPOBAHA TaKUM
06pasom, 4To6bl MMHMMMU3MPOBATb NOTEPM BOAbI, HE CO34aBas NPM 3TOM 60bLLIOTO CONPOTUBAEHMA NO
BO34yXy. BTopoii BapMaHT BO34yX03abOpPHOro YCTPOMCTBA — XKa/t03UNMHAA peLleTKa — cneumasnbHo
pa3spaboTaHa c Luenbio obecrneynTb paboToCcnocobHOCTb rPagMpPHU NPU HU3KKMX TemnepaTypax (cm.pasgen
1.4.9.).

PucyHoK 1.4.7. Bo3ayxo3abopHoe ycTpoOMCTBO

Bo3gyxo3abopHan ceTKa ¥aniosuiiHana pelueTtKa



1.4.8. Onopsl rpagupHU

Onopbl rpagupeH moaeneit NIPA-2M~235M n3rotoBAEHbI U3 KECTKOTO XMMMUYECKM CTOMKOTO
cteknonnactuka (ana moaenen NrPA-135M~235M BO3MOXHO U3roTOBAEHME CTaNbHbIX OMNOP); Moaenel
rP4-275M~1200M - U3 ropAYeoLMHKOBAHHOM TPy6bl.

1.4.9. lonosiHUTE/IbHbIE OIIUU

@ !
I
i
Ne HanmeHoBaHue Martepuan
1 B1BpauMOHHbIV aBapUNHbIN BbIKAKOYaTENb
2 3aluMTHOE orpaxaeHue FopsAYeoLMHKOBAHHanA CTajb
3 Bo3ayxo3abopHasn Kanto3uniiHas pelueTka CTeknonnactuk
4 MpY*XMHHBIM amopTU3aTop FopsAYeoLMHKOBAHHanA CTajb
5 3almTHbIE Nepuna FopsAYeoLMHKOBAHHanA CTajb
6 dneKTpoaBMraTenb C YaCTOTHbIM NpeobpasoBaTenem

CKOpoCTH

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

8 Kanneynosutenb MNnBx
9 LLlymounsonauma HelinoH
10 Onopa noa amopTmsaTtopsl lopAYeoUMHKOBaHHaA CTanb

e BubpaLMOHHbIN aBapUiiHbIN BbiKAOYaTENb
[na npegoxpaHeHus 060pya0BaHMA U KOHCTPYKLMN TPAgUPHN OT NMOBPEXKAEHUA BCAeACTBUE
BO3HWKHOBEHUSA BHE3aNHOW BMOpaL MK, Hanpumep, Npu HapyweHnn 6anaHCUPOBKN BEHTUAATOPA,
NMOJIOMKM /IoNacTen U ApYyrux NPUUMHaX, rpagupHa MoxKeT bbiTb 060pyA0BaHa BUGPALMOHHBIM



aBaPUIMHbIM BblKAtoYaTenem. Takol BbIKItOYaTelb MOXKET HbITb NPUOBPETEH B KAYECTBE ONUMM U
YCTaHOB/IEH COMNACHO MHCTPYKLMK B pasaene 2.5.5. PyHKLMA BUOPALMOHHOrO BbIKAOYATENA —
OTKNIOYEHME NOJAYM INEKTPOSHEPTUM HA ABUFATE/Ib BEHTUAATOPA NPU NOABNEHUM NOBbILLIEHHbIX
BMOpaLmii.

e }aniosuiiHana pelueTka
B 3MMHWI nepunog roaa Npy UCNoNb30BaHUKM BO34yX03abopHOW ceTKM BCeacTBne HebonbLIoro
PaCCTOAHUA MEXAY AYENKaMM CETKM CYLLLECTBYET BEPOATHOCTb 3aMepP3aHMNA Kanesb BOAbl Ha CETKE U
610KMpPOBaHNA BO34YX03aBOPHOr0 CEYEHUA NPU HAPYKHON TEMMEPATYpPe BO3A4yXa HUXKeE HyAdA. ITy
npobnemy MoOXKHO n3bexaTb NyTem 3ameHbl BO34yX03abOPHOro YCTPOMCTBA C CETKM HA XKaNtO3UNHYIO
peLueTky.

e [pyXXUHHbIA amopTU3aToOp
B cnyyae ycTaHOBKM rpagMpHM Ha Kposae nan B 1tobom Apyrom caydae, Tpebytowem MUHUMU3AUUK
BMbpaumi, 4NA NpefoTBPaALLEHMA PAacNPOCTPAHEHNA BUBpaLLM, BO3SHUKAIOLWNX BCaeacTBME paboTbl
BEHTUAATOPA, MPAAUPHA MOXKET bblTb 40060PYA0BAHA NPYKMHHBIMM aMopTU3aTopamu. Ona
YCTaHOBKM aMOPTU3aTOPOB TaKKe npeasiaraeTca cneyunanbHaa onopa.

e YacToTHbIi Npeobpa3oBaTenb CKOPOCTU
Bcnepcrene 3HaUMTENbHBIX USMEHEHWN MAPAaMETPOB HAPYKHOIO BO3AyXa, KOTOPbIe BAUAIOT Ha
CTeneHb OXNaXKAEHNA BOAbI B TPAAMPHE, MOXKET BO3HMKATb HEOBXOAMMOCTb PEryInpoBaHma
KOAMYeCcTBa NOAABaeMOro B rpagypHIO BO34yXa COOTBETCTBEHHO 3TUM M3MeEHEeHUAM. Takan
perynnpoBKa Nofayun Bo3ayxa MOXKET OCYLLEeCTBAATLCA 3@ CYET PeryIMpoBaHna yncia obopotos
BPALLEHMA BEHTUAATOPA, YTO B CBOIO oYepeab AOCTUIAETCA YCTaHOBKOW YacTOTHOro npeobpasosaTtens
CKOpOCTH.

e PemeHHOIt NpuBOA U WWyMOU30NALUA
Mpy HaMYMKM OrpaHMYEHMA NO YPOBHIO WYMa OT 060pyA0BaHUA B MeCTe YCTaHOBKU (60NbHULbI,
0odM1CbI U T.M.) MOTYT BbITb MPUMEHEHbI C/leAytomne AO0NO/HUTEIbHbIE ONUMU: PeMeHHOM NpusoA (a1
moaenewn rpagmpeH NPA-175M~1200M), Tak KaK ypOBEHb LUYMa, CO34aBaEMbIM PEMEHHbIM NPUBOAOM
HUXKe, YeM y peZlyKTopa; LWyMOoUn3onauma pesepeyapa 414 BoAbl.

e Kanneynosurenb
PaboTatowasn rpaampHa BolbpacbiBaeT B aTMochepy BO3AyX, B KOTOPOM MPUCYTCTBYHOT MeJIKME Kanam
BO/bl, BCNEACTBUE YETrO UMEET MECTO KanebHbI YHOC Bnaru U3 rpaanpHu. Kanneynosutenb
npeAHasHayeH A1 Toro, YTobbl 3a4epPKMBaATh BAary, BO3Bpallas eé o6paTHO B rpaAnpHto. B wtatHom
KOMMAEKTALUN FPaanPHN KanieynoBmTeNb OTCYTCTBYET, U KanesbHbliA YHOC BOAbI HE NpeBbILLaeT
0,01% ot pacxoga. Ana mogenein ¢ IPA-24M w Bbiwe BO3MOXKHA AONONHUTEIbHAA YCTaHOBKA
KanJieyNoBUTENA, YTO NO3BOJIUT CHU3UTb KanesibHbIN yHoC Bogbl A0 0,005% OT pacxoga rpagupHu.

NAKET AONOMHUTE/IbHbIX ONLUIA HU3KOTEMMNEPATYPHOIO MCNO/THEHUA TPAAUPEH (TPL4-MH)
ANA SKCNAYATAUUU TPAAUPEH NPU HAPYKHbIX TEMNEPATYPAX A0 -50°C:

1) AHTMKOHAEHCATHbIN Nogorpesartesb ABuratens

KpaitHe onacHo an1s paboTbl 3N1eKTpoABUraTeNs HaanumMe Baaru BHyTpY ero Kopnyca. Bnara BHyTpu
ABUraTena MOXeT NoABUTLCA KaK BCeACTBME ero NonagaHua Bo BAaXKHOE UM MOKPOE COCTOAHME, TaK U 3a
cYeT KoHAEeHCcaumMmM BAarv U3 Bo3ayxa. [lpuratenun npu npoaoaxutensHoi pabore byayt nogaepxnsatb
TemMnepaTypy 3Ha4YMUTE/IbHO Bbille aTMOChEPHON, UYTo ByAeT NPenaATCTBOBAaTb KOHAEHCALUW BNaru B6msu u
Ha 06MOTKaXx, AarKe eC/n BNaXKHOCTb BOKPYT OYeHb BbicOKan. OAHaKO BblBEAEHHbIE M3 IKCMIyaTauum
ABuraTenn 6bICTPO HaKaNAMBAIOT BAary, eCAn TemnepaTtypa Bo34yxa BHYTPU HUX OMYCKAETCA HUMKE TOUKM
pocbl. MonagaHue BAarM Ha 06MOTKM rPO3UT UX OOPLIBOM UM MEKBUTKOBbLIM 3aMbIKaHMEM, YTO Be4ET K
BbIXOAY U3 CTPOSA ABUraTens.

12



MoporpeBaTenb ABuratena npefHasHaveH Ans noafepXaHua TemnepaTypbl BHYTPM KOPMyca Bbllle TOUKU
pocbl B Nnepnoabl, Korga Asuratesib oTKAOYEH. Takum 06pa3om, HaKomnaeHWe Barn BHyTpKU asuraTens
BCNeACTBUE BbIMAZEHMA KOHAEHCATa NpeaoTBpaLaeTca. TemnepaTtypa, NnoagepKnsaemas
nogorpesatenem, NnpumepHo Ha 4-5°C Bbile TemnepaTypbl BO3A4yXa B NOMeELLEHNN. PekomeHayeTca
YCTaHOBKa nogorpesartesieil Npu aKCnayaTauumn agsuraTesieit BO BNaXKHbIX NOMELLEHUAX, Npu 06sa3aTeslbHoM
UX BK/IIOYEHUU BO BPEMSA OTK/IIOYEHUS ABUraTenen.

CTount 06paTnTb 0cob0€e BHMMaHME Ha cieayoLime YKasaHus:

e (06Aa3aTenbHO BKAOYATb NOA0rPEBaTEIb MPU OTKAOMEHUN ABUFAaTENA 3UMOI NPU HU3KOM TemnepaType
BO3/4yXa B NOMELLEHWUMN.

e He BKAtOYaTb NogorpeBaTenb NP BKAOYEHHOM ABUraTene.

e [lpu pabote nogorpesaTens HEO6XOANMMO TaKKe MCNOJIb30BaTb AaBTOMATUYECKUI perynaTop
TemnepaTypbl B LenAX NpeaoTBpalleHma neperpesa U neperopaHma camoro nogorpesatens. Mpu
OOCTUMKEHMUM PasHULbI TEMNepaTyp BO3AyXa CHapyKM 1 BHYTPU aBuraTtens B 6°C 1 Bbile nogorpesaTenb
OOMKEH OTKNHOYATLCA Ha KaKoe-TO BpeMms.

2) TMorpy:KHble HarpeBaTenu pesepByapa 418 BoAbl

HasHaueHMeMm NorpyKHbiX HarpesaTenen ana pesepsyapa ABAAETCA NpeaoTBpalleHMe 3aMmep3aHmaA Boabl B

pesepByape rpasvpHN B Mepmoabl OTKAKOYEHMA N NpocToa. Cnuctema oborpeBa pesepByapa NOrpy»KHbIMM

HarpesaTensmMmu nogobpaHa c y4ueTom MoAeNn rpagmpHU 1 e€é pacnosioXKeHMsa TakKum o06pasom, YTobbl

obecneynTb MaKCMMa/bHYIO 3aLLUTY OT 3amMep3aHnA BoAbl B XO/104HOM pe3epByape.

Morpy»KHble HarpeeaTe/In 06bIYHO NOAOUPAIOTCA C YY4ETOM NOoAAePrKaHMA TemnepaTypbl Boabl B 4-5°C npwu

Hapy»XHOMN TemnepaTtype Bo3ayxa -18°C.

YcTaHaBAMBAOTCA HarpeBaTe/ibHbIE 3/1IEMEHTbI B Hanbosiee rnyboKoi YacTn pesepByapa B paioHe

BbIXOAHOro natpy6bKa. MNpun atom HeobxoaMmo obecneymTb MMHMMAIbHOE PAcCTOAHME OT AHa pe3epByapa B

25mm nnu 6onee. Mpu ycTaHOBKE HarpeBaTe/IbHbIX 3/IEMEHTOB A/IMHOM A0 750MM, HE0B6X0ANMO

NCNo/1Ib30BaTb METaNINYeCcKMe KpenieHus.

C1ounT 06paTnTb 0cob0€e BHMMaHME Ha caeayioLMe YKa3aHUS:

e HarpeBaTesnb Henb3A MCNONbL30BaTb NPU OTCYTCTBMM BOAbI B pe3epByape, OH MOXKET PACKa/IUTbCA, YTO
NPUBEAET K BbIXOAY M3 CTPOA HarpeBaTeIbHOro 3/1IeMeHTa U/UAN MOXKET BbI3BaTb NOXKap.

e B cnyyasx, Koraa pacctoaHue mexay Kakom-nmbo YacTbio HarpeBaTe/IbHOro 3/ieMeHTa U
BOCM/IAMEHSAOWNMCA MaTepPUaNoM cocTaBnsaeT meHee 250MM, HEOBXOAMMO YCTaHOBUTb
META/I/IMYECKUI 3KPAH A1A OTPAXKEHMA U paccemBaHMA Tenaa. JKpaH He JOMKEH CONPUKACcaTbCA C
HarpesaTe/ibHbIM 3/1EMEHTOM, U ero pasmep BO BCEX HAaMPaB/IeHMAX AO/KEH NPeBbIWaTb pasmep
HarpeBaTe/IbHOro 3IeMeHTa.

e [lonKeH BbITb UCNOIb30BAH AATYMK YPOBHA BOAbI ANA OTCAEKMBAHUA YPOBHA BOAbI B pe3epByape.

e [Ipn Heobx0AMMOCTM CIMBA BOAbI U3 pe3epByapa NOMHOCTbIO, NPeAHaMePEHHO UAN HeNnpeaHaMePEHHO,
cneayet yAOCTOBEPUTHLCA B TOM, UTO NUTaHWE HarpesaTelbHbIX 31€MeHTOB BbIKHOYEHO.

3) HusKoTemnepaTypHoe UCNOSIHEHUE OTAENbHbIX AeTaNel rpagupHu

CneumanbHO g8 HA3KOTEMMEPATYPHbIX YCA0BMIA BbINYCKAOTCA FPagnpPHU ¢ MogMOULMPOBAHHBIM TUNOM

paga AeTaneit. 3To 3HAUYUT, YTO A/1A TOro, YTOObI MAaTeEPMA OTAE/IbHbIX AeTaNen rpaanupHu (opocuTens,

Kopnyca v pesepsyapa 4/11 BOAbl) BblAEPKMBAN O4EHb HU3KME TemnepaTypbl 4o -50°C, B Hero gobasnsatoT

cneumanbHble NPUCagKu.

4) MoauduumnpoBaHHbIA An3aiiH pe3epByapa 418 BoAbl

MNogBoasawan Tpyba v npuaeratowme aetanam o6BA3KN CNPOEKTUPOBAHbI TakKMM 0bpasom, YyTobbl BoAa M3

pe3epByapa mora bbiTb CIMTa NOAHOCTbIO 6e3 ocTaTKa NpPU He0HXo0ANUMOCTY.

5) Tun macna

MpegnoytTuTeNbHa 3aMeHa TMNa TPaHCMUCCMOHHOro Macna (ans moaenel rpaguped NrPA-178-780M) ans

paboTbl NpM o4YeHb HU3KMX TemnepaTypax ¢ SAE90~140 Ha HD220.
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2. IKCIIVIYATAIIUA U OBC/IYKUBAHUE

2.1. BBOA B 3KCIJIyaTaLUIO0

2.1.1. YucTKa

Y6eautecb B TOM, YTO B pe3epByape 414 BOAbl HET IPsA3M AW APYIMX MOCTOPOHHMX npegmeToB. OTKpoliTe
C/IMBHOE OTBEPCTUE M NPOMOIITE pe3epByap YNCTON BOLOWN.

2.1.2. I[IpoBepka UUMPKYJISALUUA BOAbI

MeganeHHO NOBEPHUTE OPOCUTENBHOE YCTPOICTBO PYKOM, 4TObbI y6eanTbca B N1IaBHOCTU €ro Xoaa.
3anycTuTe UMPKYAALMOHHDIW HAaCcOC U AEPKUTE BKAKOYEHHBIM A0 TEX NOP, NOKAa HE NPOYUCTATCA
BHYTPEHHME YacTu rpagmpHK 1 BogonoasoasLme Tpybooi.

2.1.3. [IpoBepka rpagupHu

e Yb6eauTecb B TOM, UTO ABUraTelb BEHTUAATOPA OTK/IOUEH, NpeXKae Yem 06Cy»KMBaTb KaKyo-11Mbo
YyacTb BEHTMAATOPA.

e [locne NpoBepKN LMPKYAALUN BOAbI NPOBEPbLTE HA HAaZIMUYME TPA3M U NOCTOPOHHUX NPegMeToB
BHYTPEHHEee NPOCTPAHCTBO rPagMpPHMN U BbINYCKHbIE OTBEPCTUA pacnpenenunTeNbHbIX Tpyb.

e [IpoBepbTe BbIXOAHYIO PELLETKY Ha Ha/IMYME Mycopa Ha HeM.

e [lpoBepbTe ypoBeHb Macna B peayKTope 1, ecnn Heobxoammo, AobasbTe Macaa CornacHo
pPeKoMeHAaumMAaM B JaHHOM nacnopTe (pasgen 2.5.).

e [lpoBepbTe NAABHOCTb PabOTbl U MUHUMA/bHbIA BO3AYLWHbIN 3a30p MeXKAy 0NacTAMM BEHTUAATOPA U
Kopnycom rpaaunpHu (cm. Tabn. 2.3.1.).

e [IpoBepbTe BONbTAX I'IVITEHOLLI,EVI ceTn. Bce aneKkTpuyeckme coeguHeEHUA 40/1KHbl COOTBETCTBOBATL
AEVICTBYPOLU,MM INEKTPOTEXHUHECKMM HOPMaM U NMpaBuiam.

L 3a|'|yCTl4Te BEHTUAATOP rpagmpHU Ha ABa-Tpu Yaca. Ecam noasAatca BVI6paLl,VIVI M WYMbI BblLLE HOPMDbI,
CBAXUTECHb C HaWMM npeacrasutTenem.

e B mopenax, obopy0BaHHbIX peAyKTOPOM, Yepes nosvaca nocae Hadyana paboTbl AONKEH NOBTOPHO
NpPOBepPATbCA YPOBEHb Mac/a.

2.1.4. Hacoc

MpoBepbTe paboTy HACOCOB, OOCNYKMBAIOLLMX FPAAUPHIO, UX MOMEHTA/IbHBIM MYCKOM. KaK To/IbKO
YCTaHOBUTCA HOPMa/lbHOE BpalLaTeNbHOE ABUXKEHUE, cbaNnaHCMpPyTe Nodady BoAbl B rpaaMpHIo nyTem
peryMpoBKM HarHeTaTeNbHOro KaanaHa Hacoca. locse Toro Kak yCTaHOBUTCA PaBHOMEPHbIN pacxod BoAbl,
ybegutech B TOM, YTO OPOCUTE/IbHAA FO0BKA BPALLLAETCS MNAaBHO, U YMC/I0 0B6OPOTOB He OTKIOHAETCA OT
HopMbl (cm. Tabn.1.4.4.).

2.1.5. BeHTHiasaTop

MpouyncTuTe BO34yx03abopHble U BbIXOAHbIE YCTPOMCTBA OT t06bIX MOCTOPOHHMUX NpegmeToB. Obecneybte
6ecnpenaTcTBeHHOE BpalleHMe BeHTUAATOPA. Koraa BEHTUAATOP YiKe 3anyLLeH, M3mepbTe CUMy TOKa U1
ybegutech, YTO OHA HAaXOAWTCA B Npeaesiax HOMUHA/IbHbIX 3HAYEHU.
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He aKcnayaTupyiTe BEHTUAATOP, €C/IU eCTb BEPOATHOCTb TOTO, YTO CHET, Ied, UAN Apyrue NoOMexXu Hapywar
€ro HopmasibHyto paboTy. He Mcnonb3yiTe NecTHULY ANA A0CTYNa K BepxXHel Yactn rpaampHu. OHa
npeaycMoTpeHa TOIbKO A1 OCMOTPA BepxXHel 4yacTu, a He ANs paboTbl ¢ Heé.

2.2. MepsbI NpeaoCTOPOKHOCTH IPHU IKCIIyaTaluA

2.2.1. Pacxoa BoAbI

Ha paboTy rpaaupHu BAMAET BeANYMHA pacxoa oxnaxkaaemol soapl. CTout yaenntb ocoboe BHUMaHMe
noaaeprkaHuto Tpebyemoro pacxoga Boabl BO BpeMa aKcnayaTaumm rpagmpHn. KoHTposb pacxoga Bogbl
OCYLLECTBASIETCA MO BOAOMEPHOMY Y3/1y B CUCTEME.

2.2.2. O4YHMCTKa BOAbI

BHYTpPEHHME YacTM rpanpPHM A0MKHbI COAEPHKATLCA B UMCTOTE AnA obecneyeHunsa eé becnepeboiiHom
paboTbl. AN 06bEKTOB C HU3KMM KauyecTBOM OX/1aXK4aeMOW BOAbl PEKOMEHAYETCA YCTaHOBKA CUCTEMDbI
BOZL00YUCTKU (GUNbTPaLMA 1 BOAOMNOATOTOBKA).

2.2.3. YpoBeHb MacJj1a B peAyKTope

YpoBeHb Macna B peayKTope A0/IKeH NoAAeP}KMBaTbCA Ha onpeeneHHoM oTMeTKe. ITa OTMETKa YKa3aHa B
LEeHTpe CMOTPOBOro OKHa. Mepeno/iHeHne TOYHO TaKXKe ONacHo, Kak 1 oTcyTcTBME Macna (bonee
noapobHble pekomeHaalUMn Bbl HanaeTte B pasgene 2.5.).

2.2.4. Pa6oTa rpaJupHH B 11€JIOM

MNMeproamyeckm cTouT 0bpalaTb BHUMaHME Ha YPOBEHb BUOpaLMi, LymMa, TeMNepaTypy OXNnarKaeHHOM
BOAbl M CUY TOKA. A TaK»Ke NpeanpuHATb COOTBETCTBYIOLLME MEPbI, C/TM BYAyT 3aMmeyeHbl Kakme-To
cepbesHble OTKAOHEHUS.

2.3. BeHTWIATOP. IKCIIyaTalUs M 00C/TyKUBaHUe.

2.3.1. YcTaHOBKA BEHTUIATOPA

1. YcTaHOBUTE CTYNULYY BEHTUAATOPA Ha BaN ABUraTens (MM Ha BaN peayKTopa, eCan UCNosb3yeTcs) B
NoArOTOB/IEHHbIN LWNOHOYHbIM Nas.

2. Kaxpaa nonactb BEHTUNATOPA MAPKMPOBaAHA CBOMM UAEHTUPUKALMOHHBIM HOMEPOM, KOTOPbIN
COOTBETCTBYET ONnpeaeNeHHOMY NOJIOXKEHMIO N0MNACTM Ha cTynuue. Ybeantecb B TOM, YTO HOMEP KaxKaoM
YCTaHOB/IEHHOW NOMNAacTU COOTBETCTBYET UAEHTUUKALMOHHOMY HOMEPY Ha CTyNuLLe BEHTUAATOPA.

3. YcTaHoBMTe BCE /I0NACTU B COOTBETCTBMM C NOBOPOTHLIMM BTY/IKAMM M yKa3aTesleM Hanpas/ieHus
BPALLEHWNA BEHTUAATOPA HA CTOPOHE HarHeTaHuA.

4. Y6eautecb B TOM, YTO KaKAas /IoNacTb HAX0AMTCA HA TAKOM yAafieHUM OT OCUM BEHTUAATOPA, Ha KOTopoe
No3BOJIAET NJIeYO XBOCTOBMKA JIONACTM NOC/IE 3aTAXKKM raek XomyTa.

5. MpuaepxunBaiTe Kpas I0NACTU B TOPU3OHTAIbHOM MOJIOKEHUUN NPU 3aTATMBAHUM XOMYTOB. [lepute
Ka*Kayto NonacTb Nog, NPaBU/bHbIM YI/IOM HaK/I0Ha NpU 3aTAXKKe.

6. Cnegute, 4yToObI BO3AYLIHbIM 3a30p MEXAY /IONACTAMU BEHTUIATOPA M KOPMYCOM rpasupHU Obin
MWHUMANEH N PAaBHOMEPEH MO OKPYKHOCTU. [laHHble N0 MUHUMAZbHOMY AONYCTUMOMY 3a30pY
npueeaeHbl B Tabaunue 2.3.1. Nepnogmnyeckn NpoBepsaiiTe Ha HaMYME U3HOCA U NOBPEXAEHUN.
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Tabauua 2.3.1. MMHUMaNbHbIA A0NYCTUMDIN 3a30P MEXKAY 1I0NACTAMU BEHTUNATOPA U

KOpNycom rpagupHu

L$A

Moaenb FpaavpHy Anametp pabouero Koneca, Aonyctumbiii 3a3op (A),
MM. MM.

rpa-2~8M 500 10~18
rea-12~16M 600 10~18
rea-20~32M 700 12~22
rp4-40~45M 900 12~22
rpa-50~65M 1200 12~22
rpa-78~100M 1500 15~25
rPA-115~150M 1800 18~28
rPA-175~275M 2400 19~30
rPA-320~390M 3000 24~35
rPA-460~630M 3400 27~44
rpA-780M 3600 27~44
P/A1-1000~1200M 4270 27~44

2.3.2. YcTaHOBKA yrJ/ia IOBOPOTa JIONACTEH BEHTUIATOPA

1.

MpeaBapuTeNbHbIN YrON HaKA0Ha ABNAETCA PAacYeTHbIM MapaMeTPOM, UCXOAA U3 MPOEKTHbIX YCI0BUIA
(pacxoa BoAbl, TENAOBOW NOTOK, NJIOTHOCTb BO3A4YXa M MOLLHOCTb NO NacnopTy). Bce nonactu pabouero
Ko/ieca BEHTMAATOPA A0NKHbI 6bITb HanpaB/ieHbl B 04HOM HanpasBAeHUN U HaXOAUTLCA NOA OAHUM
YFIOM HaK/0Ha.

Ycunneas Harpysky, 3aTAHWUTE raitkn XOMyTOB. byabTe roToBbl K Pe3KOMY YCUAEHWUIO CONPOTUBAEHMUSA
3aTAMKKe raek nepeg Tem, Kak 4actu 3adMKCUMpPYIOTCA A0IKHbIM 06pasom.

MepenpoBepbTe Yroa HaK/OHa KaxKA0oW OTAE/bHOM 10NacTH, Tak KaKk yros Mor 6biTb HapyLieH npwu
3aTAMKKe raek. [locne 3Toro Tak:Ke nepenpoBepbTe, XOPOLLO AN 3aTAHYTbI FaliKu.
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4. [NpoBepKa HarpysKku asuratens

MoAxo AWM yroN HaK/I0Ha MOXKET BapbMpPOBATbLCA B 3aBUCUMOCTM OT KaXKA,0M OTAEbHO B3ATOM chepbl
npumeHeHusa. [Ina onpegeneHna yraa Hak/loHa 10nacT HeobxoaMMo npeaBapuUTeNbHO
3KCMN/IyaTUPOBaTb BEHTUIATOP U PeayKTop A0 Tex Nop, NoKa He byaeT AOCTUTHYTa Tpebyemas
Temnepatypa. M3amepbTe paboyee HanpsKeHWUe U CUY TOKA ANS pacyeTa MOLLHOCTM ABuUraTens no
cnepytowen popmyne:

paboyee Hanpsax)eHue x paboyasn cuna ToKa

MowHoCTb = X NacnopTHaA MOWHOCTb
NacnopTHOE HanpAaXxXeHne X NaCnopTHaA CU1a TOKa

PacueTHaa MoOLWHOCTb ABUraTeNA AO/XKHA ObITb PAaBHOM U He BbIXOAMTb 32 PamMKM 0603HaYEHHOW No
nacrnopTy Be/fIMYnHbI. MI3mepeHus, Ucnonb3yemble B pacyeTax Bbllle, JOKHbI TPOM3BOAUTLCA NPU
HenpepbIBHON LMPKYAALMM ropsaYen Bogbl Yepes rpaanpHio. U3ameHeHMA yraa Hak/oHa Aonactei
HeobXxoAMMO ANA AOCTUNKEHUA NACNOPTHOMN BENMYMHBI MOLLHOCTM ABUraTeNA C y4eTOM, YTO BCE 10NaCTH
OOJ/IKHbI 6bITb MOBEPHYTLI MO, OAHUM U TEM e YoM, M3mepeHus, nponsseseHHble B OTCYTCTBUE
LUMPKYIALMOHHOM BOAbI U C XOJIOAHOM BOAOM B rpagmpHe, NpUBeayT K UCKAXKEHHbIM pacyeTHbIM
BE/IMYMHAM MOLLLHOCTM.

B cnyyae NoBTOPHOIO M3MEHEHUSA YIAa HaK/I0Ha ionacTel ybeamnTech, YTO ralikm XOMYTOB TaKKe
NOBTOPHO NOATAHYTbI.

2.3.3. [lepe6asiaHcUpOBKa

BeHTUAATOpbI BanaHcMpyoTca Ha 3aBoge. Mpyu Heo6X0AMMOCTM 3aMeHbl KaKoro-A1Mb0o U3 KOMMNOHEHTOB
BEHTUNATOPA, NPOM3BOAMUTCA 3aMEHA BEHTUNATOPA NOJIHOCTLIO HA HOBbIM, CHanaHCMPOBAHHbIN Ha 3aBOAE.

2.3.4. 06cayKuBaHMe BEeHTUISATOpaA

[onKHa NPoBOANTLCA eXKeMecAYHasA NPoBepKa BEHTUNATOPA, C LLE/IbI0 YA0CTOBEPUTLCA B becnepeboitHoi
ero paborte. Mpun 06HapyKeHNN HapyLleHNa banaHca BEHTUNATOPA aKKYPaTHO yAannTe CKOMMBLLYIOCA rPA3b
M NpoYmne OTNOoKeHMsA ¢ paboyero Koseca.

BHUMAHMUE:

a) NMpu npoBepKe 1U/MAN U3MEHEHUU YrNa HaK/0Ha IonacTen Npu HopmanbHoW paboTe, cneante, YTobbI
CYMMapHOe Bpems 3anycKoB ABuraTens He npesbiwano 30cek B TeYeHWe 04HOro Yaca, TaKk Kak AsuraTtesb
MOXET neperpeTbea.

6) Y6eautecb B TOM, YUTO NUTAHME BEHTU/IATOPA OTK/IIOYEHO, Mepes TeMm, Kak CoBepluaTh Kakne-1mb6o
paboTbl C BEHTUNATOPOM.

2.4. dneKTpoaBUraTe/ib. JKCIUIyaTaLMA U 00C/AyKMBaHHeE.

2.4.1. lIpyeM U XpaHeHH €

[Buratenb HEO6XOAMMO NPOBEPUTL NP NOJYYEHUU, C LLENbIO YOeaUTLCA, YTO OH He Hbla NOBPEXAEH BO
BpeMA nepeBo3KK. [poBepHUTE Ban BPYUHYHO, 4TOObI y6eamnTbes, UTo OH BpallaeTca cBoboaHo. MpoBepbTe
[ABUraTe/ib Ha COOTBETCTBME NACMOPTHbIX AAHHbIX: MOLLHOCTU, HanpAKeHuaA, $asHOCTM 1 Yncaa 060poToB.

Ecnv aguratenb fonxeH Kakoe-To BpeEMA XPaHUTbCA nNepen MOHTaXXoM, NOMECTUTE €ro B 40CTaTO4YHO Cyxoe
MecCTO, rae nepenaabl TemnepaTtyp MMHUMaA/IbHbI, 3TO NO3BONUT nsberkatb KOHAEeHCauunn snarn B
ABuraTtene. He xpaHuTe HenocpeacTBEHHO Ha Mony, Bceraa VICI'IO/'Ib3y171Te NOoANOXKKY.
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Mpw BbIHYXXAEHHOM XpPaHEHWUW Ha yauLe Heobxoanumo obecneynTb Naponsonaumio asuratens. Takxe
ABUraTeNib OMKEH HAXOAMTLCA Ha NOANOXKKE ANA 3aLUMTbl ero OT NOATONEeHUA. BHeWHWe YacTu, Takue,
KaK Hanpumep BaJl, OTKPbITble MOBEPXHOCTM U pe3bboBble OTBEPCTUA A0MKHbI ObITb NOKPbITHI
AHTUKOPPO3MOHHbBIM CPEACTBOM.

ExxemecAayHo ﬂpOBOpa“IMBaVITe Ban Asurartensa, YTOObI Y6e,£l,MTbCﬂ, YTO NOBEPXHOCTb NOAWNNHUKOB
CMa3aHa.

[BuWKeHWe poTopa NpoBepaeTcA NPOBOpPaYMBaHMEM Basla BPy4YHyto. Eciun Ban 3a6/10KMPOBaH, CBAXKUTECH C
aBTOPM30BAHHOM NPON3BOAUTENEM ABUTaTENA PEMOHTHOM C/YKOOMN.

2.4.2. YcTaHOBKa

MpoBepbTe COOTBETCTBME NACNOPTHbIX XapaKTEPUCTUK ABUTaTeNs C HaNpPAXKeHUEeM N YacTOTOM 3/1eKTPOCeTH.
ACMHXPOHHbIe ABUraTeIM ycnewHo paboTaloT NPy OTKNIOHEHMM YacTOTbl CETU OT NACNOPTHOTO 3HAYEHUsA He
6onee yuem Ha 5%, HanpsKeHUsa — He 6bonee 10%, U KOMBMHALMM HaNpPsXKEeHUs € YacToTon — He bonee 10%
OT NaCMOPTHbIX XapaKTEPUCTUK.

JINHMA NnoAaun aNeKTPONUTaHNA A0MKHA BblAEPKUBATb HArpy3Ky B 125% OoT HOMMHA/IbHOM Harpy3Ku
ABUraTena n MakCMmasnbHoe nageHue HanpAaXKeHUa B TPM NPOLEHTa OT HOMUHana.

Ecnu K anekTpoasuratento noaseaeHbl KOHTaKTHble NPOBOAA PEKOMEHAYETCA YCTaHOBUTb MPO30Bble
Pa3pAAUMNKM Ha KaxKablA He3a3eM/IeHHbI NPoBoA,.

[Buratenb HeobXxoAMMO NOAKAKOYATL K CETU Yepes BbIK/oYaTe b, 3aWMTY OT KOPOTKUX 3aMblKaHUI U
COOTBETCTBYIOLMNI MarHUTHbIN MYCKaTe/b C 3aLLMUTOM OT NEpPErpysokK, a Tak:Ke B COOTBETCTBMM C NACMOPTHOM
3/IEKTPUYECKOMN CXEMOMN.

2.4.3. YnpaBiieHue

YnpasastolimMe 31eMeHTbl OTBEYAIOT 3a MYCK M OCTaHOBKY 3/1IEKTPOABUraTeNA U 3aLLMLLAIOT €ro OT
neperpysoK U 0TKasa CUCTEMbI 31EeKTPOCHabXeHMA. He cMOTpA Ha To, YTO YNpPaBAAoLLME SN1EMEHTbI 1
NpoBoAa He BXOAAT B KOMMNEKTALMIO, M MOKynaTeb NpuobpeTaeT ux CamoCTOATEIbHO, OHU ABAAIOTCA
BaXKHbIMW COCTaBAAOLMMM CUCTEMbI U TPEBYIOT A0/KHOIO BHUMaHUA. OCHOBHbIE yrpasasiowme u
3aWMUTHbIE 3/1IEMEHTbI MEePEUUCTEHbI HUXKE:

1. MNnaBKUIA aBapPUMNHbIN BbIKAOYATEb NAW aBTOMATUYECKUIA BbIKAKYATEND:

ITO YCTPOMCTBO ABNAETCA CPEACTBOM OTKNHOUYEHUA NAHEAN YNPABAEHUA U ABUraTENA OT CETU
anekTponuTaHmaA. OHO TaKKe CAYKUT 3aLMTON KOHTAKTOB rPYNMNoBoi LENU NMTaHWUA 31EKTpoABUraTens,
6/10Ka ynpaBaeHUa U CaMoro 3/1eKTPOABUIaTeNs OT NeperpysoK, CBA3aHHbIX C KOPOTKUMM 3aMbIKaHUAMM
WM 333eMNAIOLMMM YCTPOMCTBAMM. YCTPOMCTBO AOMKHO PAa3MbIKaTb BCE HE3a3eM/EHHbIE KOHTaKTbI U
6bITb BUAMMbBIM (HaX0AWUTLCA HA paccToAHMM He Bonee 15 MeTPOB) C MecTa YCTaHOBKM NaHeun
ynpasneHus, 1Mbo [0NKEH UMETb BO3MOMKHOCTb GUKCALMKN B PAa3OMKHYTOM COCTOSHUW. B KOHCTPYKLMIO
A0JKHa ObITb 33/10)KeHa MHAMKALMA 3aMKHYTOTO M Pa3OMKHYTOTO COCTOAHMSA, @ TaKKe KaxKabll
He3a3eM/IeHHbIN KOHTAKT A40KeH 6biTb 060pyA0BaH OAHMM NPEAOXPAHUTENEM UM aBTOMATUYECKUM
BbIK/ItOYaTeeM. PasmbIKatloWwmin nepekaoyaTeb AoMKeEH ObITb pacCyMTaH Ha HOMWHA/IbHYIO MOLLIHOCTD,
nmbo BbigepkunBaTh 115% TOKa HarpysKku, a TakkKe 6bITb CMOCOBHbIM NPepbiBaTb TOK 3aTOPMOMKEHHOTO
poTopa.
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2. HennaBKWI pa3mbliKaloWMK NepeKkatoyaTeNb:

ITOT BbIK/tOYaTENb TPEOYETCA TONIbKO B TOM C/ly4ae, KOrAa NaaBKMM aBapuiiHbIi BblKAOYaTeb UK
aBTOMATMYECKUIN BbIKAtOYATENb MO0 He MOryT BbITb 3aPUKCMPOBAHbI B PAa30OMKHYTOM COCTOAHUMU, MO0
He MoryT BbITb pacnoaoXKeHbl B6AM3N ABuraTens.

Py4yHOM M MarHMTHbIN NycKaTenu

3T 3NeMeHTbl 3aMyCKatoT U OCTAHABAMBAIOT ABUraTtenb. OHM TaKXKe 3aWMLLAOT 31eKTpoasuratenb, 610K
YyNpPaBAeHMA W KOHTAKTbI IPYNMNOBOM LLeNW NUTaHUA 3NEKTPOABUIaTeNS OT Neperpesa, BbI3BAHHOMO
HU3KMM MW HecbanaHCMPOBAHHbBIM HAMPAXKEHMEM, MePErpy3Kamm, 3aTOPMOKEHHBIM POTOPOM MU
NOBbILIEHHOW YacTOTOM BpaleHua. TpeboBaHMA K NycKaTeto onpeaenatnTca HOMUHAIbHOM
MOLLHOCTbIO W HanpAaxeHuem asuratena. Myckatenb cpabaTtbiBaeT Npu neperpyskax ot 125% ToKa
Harpysku gns gsuratenei c KoapouumeHTom neperpyskun 1,15 v sbiwe, n ot 115% ToKa Harpysku aas
AsuraTtenei c koapdpuumeHtom neperpyskn 1,0. OgHodasHble NycKaTenn JOMKHbI UMETb NeperpysKky B
O HOM He3azeMIeHHON NNHUK. TpexdasHblil NycKaTeb AOKEH MUMETb NEePErpy3KM B KaXKA0M INHUN.
Ecnmn ncnonbsyeTca MarHMTHbIN NycKaTeslb, TO OH MOXKET 6bITb MHULUMMPOBAH C AaTYMKa TeMMepaTypbl
BOAbl Ha BbIXOAE U3 rpagupHW.

Ecnmn ncnonbayeTca ABYXCKOPOCTHOW aneKTpoaBuraTe b, ybeauTech, UTO NYCKOBbIE XapaKTepUCTUKU
COrNacyoTca ¢ aneKTpoasuratenem. 4na ABYXCKOPOCTHOro 04HO06MOTOYHOIO U ABYXCKOPOCTHOO
ABYX06MOTOUHOrO 3neKTpoasurateneit TpebytoTcsa pasHble nyckatenu. MNyckatenn ansa ABYXCKOPOCTHbIX
ABuratenein AoNXKHbl UMETb MUHMMANbHYIO 3a4eP3KKY No BpemeHn B 20 CeKyHA, NpY NepekaoHeHnn ¢
BbICOKOW CKOPOCTU Ha HU3KYIO.

Mpun ycTaHOBKE Pa3MbIKaIOLLErO NepeKoYaTeN MEXAY ABUTaTENEM U NyCKaTeNeM ANS
[ABYXCKOPOCTHOIO ABUraTeNs UM 04HOCKOPOCTHOIO ABUraTeNs C MyCKOM C UCMO/Ib30BaHNEM YacTh
06MOTKM Jo/IKEH BbITb UCMO/Ib30BAH 6TU-NOOCHOM UK ABa 3X-TMOJIOCHBIX pasbeamHuTens. Ecam
MCMO/b3YIOTCA A,Ba 3X-MOMOCHBIX PAa3beAMHUTENA, TO UX PblYark A0/KHbI ObITb CLENIEHBI BMECTE
MeXaHWYeCKM, TaK KaK pacuenneHme TONbKO O4HOTO 3X-MOOCHOMO PasbeanHUTEN MOXKET NPUBECTU K
nonbITKe AsuraTens paboTaTb Ha BbICOKOW CKOPOCTU NPW NOJIHOM Harpy3Ke 1 TOJIbKO O4HOWM
nogKatoyeHHoe obmoTKe.

B cnyvae ecnm TpebyeTca peBepc mexaHuMyeckoro o6opyaosaHus, Heobxogmumo obecneunTb
MWHMMaJIbHYIO 334, ePKKY MO BPEMEHU B IBE MUHYTbI Nepes 3anycKom ABUraTens C BpalleHUem B
06paTHYO CTOPOHY.

lMpoBepbTe cMCTEMY SNEeKTPONPOBOLAKMN HA Ha/IMYKNe 3a3eMIeHNA, a TaKKe NpoBepbTe CONpoTMBAEeHNE
BCeX COeAUHUTENTIbHbIX NPOBOAHUKOB Ha Pa3OMKHYTOe, N210X0e UM HEKOPPEKTHOE coeanHeHne nepen
3aNyCKOM 3/1eKTpoaBuratena.

KabenbHbIi NOTOK AONIXKeH 6bITb CMOHTUPOBAH TakKUmM o6pa30M, yTOObI 3agepxnBarolanaca Boaa
HaKan/nBasnacb B nogg0He CO CIMBOM B ApeHaXX U He Nonajasia B K1eMMHYIO KOpO6Ky
IN1EKTPOOBUTaTENA.

. YpanuTe Bce ApeHa)kHble NPOBKKN U3 ABUraTeNeit 3aKpbITOro TMna. 3T NPobKKn byayT pacnonoKeHbl B
HU}KHEW TOYKe YCTAaHOBNEHHOTO ABUraTens. B cBA3u ¢ HeAOCTYMHOCTLIO APEeHaXKHbIX NPOBOK Yy
ABUraTenis, yCTaHOB/IEHHOTO Ha OCHOBaHWK, MHOTAA HEOBXOAMMO YAaAUTL MPOBKK 3apaHee A0
YCTaHOBKM ABUraTens Ha mecTto. [lpeHakHble MPO6KM Ha B3PbIBO3aLLMLLEHHbIX ABUraTENAX
aBTOMATUYECKME U HE JO/IKHbI YAANATLCA.
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NMPUMEYHAHUE:
Mocne yctaHOBKM ABuratesib He06X04MMO 3aNycKaTb U IKCMNYaTUPOBATL B TEUEHME TPeX YacoB MUHUMYM

pas B MecsLl, AaXe ec/v cama rpagupHa He aKCnayaTupyertca. 3To Heob6XoAMMO ANA NPOCYLKU 0BMOTOK U

yayduweHna cMma3ku nogunnHUKOB. Ecan asuratenu I'IpMO6peTEHbI C aHTUKOHOEHCATHbIMU HarpesaTesiAMM,

TO UX HEO6XOAMMO 3anyCTuUTb Kak MOXXHO CKOpee. V]CI’IOJ’Ib3yl\/‘ITe CBO60,D,HbIl>'1 KOHTAKT Ha CTapTepe AnA

BbIK/IIOYEHWNA HarpeBaTens, Koraa AsuraTesb 3anyLueH.

2.4.4. Ikcnyarauus

1.

3anyck

[BuraTenb A0/IKEH pa3orHaTb BEHTUNATOP MeHbLle Yem 3a 15 cekyHa. Ecnm aToro He npousowno,
npoBepbTe COeAMHEHMUA, MPeaoXpPaHUTENN, NEPETPY3KN U HAMNPAXKEHUE Ha KIeMMaXxX 3N1eKTpoaBuraTens
B nepuoa, nycka. 3anyctute Asuratens A48 NPOBEPKN COeAMHEHUIN U HanpaBaeHWUs BpalleHua. Ecan
HanpaB/ieHMe BpalleHMs HEBEPHOE, MOMEHsANTe Ntobble ABa N3 TPEX KOHTAKTOB TpexdasHoro
3NleKTpoaBUraTensa uam nepeknoynTe coegmuHeHna 1mbo cmnosom, 1M6o CTapToBO 0OMOTKM
0AHO0ba3HOro 3/1eKTPoABUraTeNs C KOHAEHCATOPHbIM MYCKOM.

LLiTtaTHaa paboTa

dneKTpoaBUraTeNb MMEET CTeneHb 3aWwmTbl 060104KM IP55, TO ecTb 060/104Ka obecneumBaeT 3awWwmuTy
ABUraTena oT AOCTYNa K OnacHbIM YacTAM MPOBOJIOKOM, OT BHELIHWUX TBEPAbIX NPEAMETOB M YaCTUYHO OT
NblAK, @ TaKKe OT BpeAHOro Bo34eNCTBUA BOAAHbIX CTPYHM.

N30nmMpoBaHHble 31eKTpoABUraTeNn Knacca B paccumTaHbl HA MaKCcMMasbHble paboyne TemnepaTypbl
00 130°C. TepmomeTp B KOHTAKTe C 06MOTKOM MOKET NoKasaTb TeMnepaTtypy 40 100°C y 3amLLeHHoro
asuratensa un go 115°C - y asuratens 3akpbIToro TMna, 4To 6yAeT o3HayaTb, YTO Neperpesa ABuUraTens
HeT. TakMm 06pasom, ecim ABUraTeNIb KaXKeTca ropavyMm nNpu NPUKOCHOBEHUW PYKOM, 3TO He
0653aTeNbHO 03HAYaEeT, YTO ABUraTe/lb Neperpenca us-3a neperpysKku.

. O6cnykmBaHue

[na obecneyeHna MaKCMMaAbHOTO CPOKa CyK6bl ABUraTeNs ycTaHOBUTE rpaduk ero ob6cny»KmMBaHus, B
COOTBETCTBUM C €ro HEeMOCPEeACTBEHHbIM MPUMEHEHMEM.

NMPUMEYAHUE:
Mpu paboTe C BEHTUAATOPOM UK NPUBOAOM BEHTUAATOPA yBeanTech B TOM, YTO 3/1E€KTPOABUIATE b He
MOKeT bbITb 3anyLieH. CM. pasgen yCTaHOBKM.

. Yuectb npu pabote apuratens

MoBblWeHHasA NAOTHOCTb XO/I04HOTO BO34YXa Ha BXOAE B BEHTU/IATOP NOBbIWAET MOLWHOCTb ABUraTens.
Ecnv neperpysku asuratens He No3BoAT eMmy paboTaTb NMPU NOBbILEHHbIX CKOPOCTAX B MPAMOM
HanpaBAeHUN, MOXKHO NPUMEHUTb OAMH U3 CAeaytoLMX cnocobos:

e ECAu neperpysku peryimpyembl, yCTaHOBUTE MOBbIWEHHbIN pexnm paboTbl (+15%) Ha 3MMHUIA
nepuog pabotbl. He 3abyabTe NnepeycTaHOBUTL B IETHUI NEPUOA.

e 3anycTuTe ABuratesnb (BEHTUAATOP) B PEBEPCUBHOM PEXKMME (MOMEHANTE ABa KOHTAKTa).

e JKCn/yaTupyiiTe ABYXCKOPOCTHOM ABUraTelb Ha HU3KOW CKOPOCTH.
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2.4.5. Mepbl IpeA0CTOPOKHOCTH

1.

He noBTopAiTe LMK BKAOYEHUA-BbIKIOYEHMA ABUraTeNA Yalle, Yem 3To TpebyeTca. CAnWKoM YacToe
BK/ItOYEHME-BbIK/IIOYEHNE ABUTATENSA MOXKET NPUBECTU K BbIrOPaHMIO 0OMOTOK. Booblie cymmapHoe
BpeMsA 3anyCcKOB ABUraTeNAa He A0MXKHO npesblwaTb 30 ceKyHa, B Te4eHne oaHOoro Yaca. Hanpumep,
ABUraTeNb, KOTOPbIM pa3roHAeTcA 3a 5 CeKyHA, AoCTUrHeT AimmuTa B 30 ceKkyHz, 3a LWeCTb CTapToB.

Ecnv ncnonbayetca ABYXCKOPOCTHOM ABuraTesib, HEO6X0AMMO BblAeprKaTb Naysy MUHUMYM 20 CEKYHA,
nocae OTKAYEHUA NMUTaHUA 0BMOTKM BO36YKAEHWNA BbICOKOM YacTOTbl BPaLLLEHUA U Nepes nogavei
NMUTaHMA Ha 0BMOTKY BO3OYKAEHMA HU3KOM YacTOTbl BpalleHusa. Ecau gsuratento He gatb Bpems
3aMe/INTbCA A0 HM3KOM YacTOTbl BPALLLEHWA A0 TOTo, KaK ByAeT NoAaHo NUTaHWe Ha 0B6MOTKY
BO36YKAEHWNA HU3KOM YACTOTbI, 3TO MOKET MPUBECTU K 3HAUYUTENbHbIM Aedpopmaumam paboyero
MexaHun3ma.

Mpy USMEHEHWW HanpaBeHUs BPALLEHNA BEHTUAATOPA BbIAEPKUTE NAY3y MUHUMYM 2 MUHYTbI Nepes,
nepesanyckom ABuratensa BeHTUAATOpA.

[Burateny npu npogomKUTeNbHoOM paboTe byayT noggepKMBaTb TEMMNEPATYPY 3HAUYNTENbHO Bbllle
atMochepHon Ana NpeaoTBpalleHNa KoHAeHcauun Bnarv B61n3mM 1 Ha 06MOTKax, Aaxe ecau
BNAXXHOCTb BOKPYF 04eHb BbiCOKan. O4HaKo BbiBeAeHHble U3 3KCNIyaTaunm asuratenn 6bictpo
HaKan/MBaloT BAary, KOTopaa MOXeT NPUBECTU K NOCTENEHHOMY YXyALIeHWNo n3onaummn. B cayyae,
Koraa AsuraTeslb BbIBOAUTCA U3 3KCNAyaTalMM Ha40Aro, MOXKeT noTpebosaTbca oaHOGba3HbIN
noAorpes MAM aHTUKOHAEHCATHbIW HarpesaTenb AN NpeAoTBpalleHMa KOHAeHcaU MM Baru.

KBannMpurUMpPOBaHHbIN TEXHUYECKUI CNEeLUaInCT A0KEH NPOM3BOANTL NPOBEPKY U30JIALMOHHOIO
COMpPOTUBNEHUSA KaK MMHUMYM Pas B rof Npy HOpMasibHOM paboyeit TemnepaType aneKTpoaBuraTens.
CpaBHeHMe c npeablayWwmmmy NoKasaHMAMM 4aCT NOHMMaHWe 06 yayyleHnn Uan yxyaweHnm
M30/IALMOHHOM cnocobHocTU. MNoKasaHuA ANA CPaBHEHUA U30ASLMOHHON CNOCOBHOCTM A0MKHbI
dUKCUpPOBaTLCA NPU 0AUHAKOBBIX YCN0BUAX (TeMnepaTypa, Bpemsa paboTbl C MOMEHTA NOCNEAHETO
OTKNOYEHMA N T.4,).

Hu3KMe Man CHUMKatoLWMecs NoKasaHMsA CONPOTUB/IEHUS YKa3bliBAeT Ha HEOHXOAMMOCTb
o06cnyRnBaHua. CBAXKMUTECH C BAMMKANLWIMM CEPBUCHBIM LLEHTPOM A8 NOJyYeHNA CEPBUCHOTO
obcnyKmMBaHus.

Mpyv 3a4aHHOM yr/ie YCTaHOBKM JlonacTel U 4acToTe BPaLLeHUsA MOLLHOCTb By AeT U3MEHATLCA NPSAMO
NPONOPLUMOHANbHO NAOTHOCTM BO34yXa, KOTOPas B CBOIO oYepeab 3aBUT OT TEMMepaTypbl 1
HapomeTpunyecKoro AasneHus. Tak Kak yrosl Hak/0Ha JionacTei Ha BEHTUAATOPAX 06bIYHO
YCTaHaB/IMBAETCA HA JIETHME HapPYKHbIE YCI0BUSA, NPeLNoiaraeTcs, YTo NacnopTHasA MOLLHOCTb
YyBENMYUTCA NpU paboTe B 3MMHUI Nepunog,. Mpu ycnosuun 100% TenaoBoi HarpysKkun NoBblEHNE
TemnepaTypsbl B gBuratesie byaet 60nblue NpU BbICOKOM MOLLLHOCTU, HO paboyas TemnepaTypa
[ABUraTena Ha cCamom aene byaeT HUKe BCeACTBUE NAJEHUA HaPYKHOM TemnepaTypbl. C y4eTom 3TOoro
MOXHO CKa3aTb, YTO MNOBbIWEHHAA MOLLHOCTb HE MPUUYMHUT ywepba asuraTenio.

3a/10}KeHHbIe HA IETHUE YCI0BUSA NEePErpy3Ku 3eKTPOABUTaTeNA BEHTUIATOPA NOKPOIOT U
NOBbILLEHHYIO MOLLHOCTb B 3UMHUI Nepuog 6e3 perynnpoBaHus Npu yc0BUK, YTO OHM HabtoaatoTcs
Npu TOI e Hapy»KHOM TemnepaType, MPM KOTOPOI HaxXoAMUTCA ABUraTe b, M Ha rPagMpHe NeXnUT
[OCTaTOYHas Tenj0Bas Harpyska.

Bubpaumm

Mpu noasneHUN BUBpaLMIA, OHU AONKHbI BbITh YCTPaHeHbl 6e3 npomegneHus. Cneayite yKasaHHbIM
HUXKE MHCTPYKUMAM A8 onpeaesieHns UCTOYHUKA BUBPaLMIA U UX YCTPAHEHUS:
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1) MpoBepbTe yCTaHOBKY ABUraTeNs Ha NPeAMET KECTKOCTU KpenieHu.

2) CHMMMTe HarpysKy ¢ ABUraTens U 3anycTute ero oTaesnbHo. Ecav gsuratens Bce ewé BMbpupyer,

cbanaHcmpyiTe poTop 3aHOBO.

3) Ecnu Bubpaumm HabaogatoTcA B MeXaHNMYeCcKom 06opyA0BaHMM, TO NMPOBEPbLTE CleaytoLuLee:

e [lapannenbHoCTb OCel ABUraTens n mexaHnm4eckoro obopyaoBaHus;

e }ecTKocTb KpenneHua peayKTopa, KpenexHbix 601TOB;

e HebanaHc B BEHTUNATOPE. HDOBepre, OANHAKOB 1IN Yron HakK/10Ha BCeX nonacre BEHTUNATOPA, U

KPENKO /N 3aTAHYTbI raliknm XOMyTOB.

4) Ona npegoxpaHeHUs o60pyA0BaHUA M KOHCTPYKLMW rpagmMpHU OT NOBPEKAEHNS BCAeaCcTBue
BO3HWKHOBEHWA BHE3aMHOW BUOpauuK, Hanpmumep, Npy HapylweHMmn 6anaHCMPOBKM BEHTUAATOPA,
NOJIOMKW flonacTei u Apyrmx NpuyYMHax, rpagmpHs moxeT bbiTb 060pya0BaHa BUOPALMOHHbLIM
aBapUIMHbIM BblK/toYaTenem. Takol BbIKIOYATE/b MOXKET BbITb NPUOBpPETEH B KAYecTBe onuumn u
YCTaHOB/EH COMNAacHO MHCTPYKLMAM Ha pUcyHKe 2.4.5.6. DyHKLMA BUBPALMOHHOIO BblK/oYaTensa —
OTK/IIOYEHME NMOAAUYM 3/IEKTPOSHEPINM Ha ABUraTeIb BEHTUAATOPA MPU NOSBAEHUM MOBbILWEHHbIX

BM6paLmit. KHonKa pyyHoro cbpoca AonkHa bbiTb OTXKaTa 40 BO306HOBAEHUA No4aun

31EKTPO3HEPTUN. Ha PUCYHKE 2.4.5.A NOKa3aHo, Kak NOAKNOYNTL BbIKAOYaTE b B cncremy.

PucyHoK 2.4.5.A PacnonoxeHue BU6PaLMOHHOrO aBapuIMHOro BbiK/IKOYaTeNA Ha INEeKTPUYECKOM

cxeme.

[wTatowmii npoBog Lenu

—_—— _—— K nyckarento
ErynMpoBaHuA ]
PER r —: BEHTUNATOpa

i N
B
!
L

BubpaumoHHbIi YnpasneHue BpaLLeH1eM
aBapUiHbIA BbIKIOYaTENb BEHTU/IATOPA

e

—
5 I
|
l
L

22



PucyHOK 2.4.5.b YcTaHOBKa BUOPaLLMOHHOro aBapumnHOro BbiKalouaTens

BUD.LEhOILMIGE BYHeLU KeHdouQ
4 X3Ld3h YIQHILv13T

(Lm €)
WWQT@ "810 a1uudagdody|

(am 2)
WW8@ 810 aivudagdod|)

BLUSLBhOILNIGE OJOHYMdege
0JoHHouNedgua AxeLlHOW ou BUNMNALOHN

-

Heegadgo
a@1dan eH edAudoy
yedy N1d0HIE BUTT

90y

V %X31d3h WI9H9Uv.L3T

("Lm €) WW8E WOMMEI UOHHR0ED
1 yoxgouol yoHHedinioam
2 191009 3LYAEaroLdY

("Lm ) WWog
1oMYe] NOHHI08D
1 1oM=0L0.
noHHed1un1am 3
19L/09 S1WAEILOLDY

dowiArad v gusieinsy

edoLsumniHag
ML YOHLMIMEE
BUHaLUad)
BUT NS
SI9HhO80NI9L)

quUaLehoILNIGE
nigHymdese yiaHHounedgug

Bualeinay
aniodueH oHHagLoTaddoUsH
qURLBhOILNISE SLMKOLOLDEd

(v xaLdah 13t "Wd) ysHduired.
eH xumoisuasdueH quora
qUa.LehOILNIGE UIGHYMdese
WiI9HHOMNedgQWE BLUEOHBLIL

xumoisuasdueH xdssou
eHaXoLoUdRd BY13D U3
BLRLEhOILMIGE MiHeLU yoHdouo
JAdMo8 ANLaD ALE 9LBHD MUK
9.LME0HRLIA OLI99 OHXOW 1990Lh
‘wogedgo wuyel edolBLMLHRE
MiLad olAHLMmeE aLraxadgQ
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8. Ce30HHOE OTKAKYEHMUE

Ecnun gBuratenb sKcnyaTMpyeTcs Ce30HHO, HE0HX0AMMO ero YNCTUTb M CMa3biBaTb Nepes, Ce30HHbIM
oTK/oYeHnem. CneayiTe peKomeHaaumMam npor3BoANTENA MO CMa3Ke M 0O6CNYKMBAHUIO ABUraTeNs.
Mepea nocnenyowmm 3anyckom ybegmTecb B TOM, YTO MNOALWMMHUKKW AOCTAaTOYHO CMas3aHbl 40 BBOAA
ABUraTens B aKcnayataumio.

Ecnn rpagampHa He aKcnayaTupyeTcs, ABUraTeb AO/IKEH 3anycKaTbca M paboTaTth B TeYeHue Tpex
4acoB MUHMMYM pa3 B mecAL,. ITo HeobXoANMMO ANA NPOCYLLIKM 0BMOTOK M yayYleHMA CMa3KK
NoALMNMNHUKOB.

He 3anyckainte gsuratenb, He yoeauBLUIMCbL B TOM, YTO HMYEro He byaeT NpenaTcTBOBaTb BPALLEHUIO
Basia BEHTUAATOPA.

MpoBepbTe, 3a6/10KMPOBAHO I PA30OMKHYTOE COCTOSIHUE BEHTUAATOPA Nepes, Hauya oM CepPBUCHbIX
paboT cucTembl NPUBO/AE BEHTUAATOPA, TaK Kak MOXET BbITb 3aJaHa YCTaHOBKa aBTOCTapTa C
TEPMOCTaTUYECKUM pPeryimpoBaHnem.

2.5. PegykTop. IKcmiyaTanus U 06C/Iy>KMBaHUe.

Ncnonb3yiite cmasky SAE 90-140 weight, 3a11B eé yepes OTKPbITOE OTBEPCTUE CBEPXY A0 YKa3aHHOM
OTMETKM Ha CMOTPOBOM OKHe. CreanTe, YTobbl B CUCTEME HE BO3HUKAIN OTKNOHAOLWMECA OT HOPMbI LUYMbI,
BUOpaLMK, MPOTEYKM U TOKU.

PucyHoK 2.5. KOHCTpYKLUMA peayKTOPHOro 3seKTpoasurarens

. KOPNYC CTATOPA
. NOAWMMHUK (F)

. TOPLIEBAS KPbILLKA

. KNEMMHAS KOPOBKA

. BAN ABUTATENSA (BEOYLLNN)
. BONITOBOE COEANHEHWE
KAPTEP

. YKA3ATE/Ib YPOBHA MAC/IA
. 3YBYATOE KO/IECO Nel

10. BO/ITOBOE COEANHEHME
11. C/IMBHASA MPOBKA

12. NOALLMMHMK (C)

13. LWWECTUTPAHHASA TAMKA
14. BO/ITOBOE COEANHEHME
15. OBMOTKA CTATOPA

16. CEPIEYHWNK CTATOPA

17. CEPAEYHUK POTOPA

18. NOALLMMHUK (A)

19. NOALLMMHMK (B)

20. MAC/IAHAS MPOBKA

21. 3YBYATOE KOJIECO Ne2

22. BEAOMbIV BAN

23. BONTOBOE COEAAVHEHWE
24. CANNbHUK Nel

25. CA/IbHUK Ne2

26. KAPTEP

27. LUMNOHKA

28. CTOMOPHOE KOJIECO
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Tabauua 2.5. XapaKTepUCTUKU PeAYyKTOPHOrO 31eKTpoaABUraTens

Twn Mogenb MowwHoCTb O6bem
asuratens, | NoawwunHuk (B) | MogwwunHuk (C) | CanbHuk Nel | CanbHuK N22 | macna,
PeAyKTopa FPaAYPHU KBT/n.C. nmTp
KSM-7.5A rPA-175M~195M 5,5/7,5 6309 30212 60x85x12 60x85x12 5.5
KSM-10 rPa-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 rpa-1200M 36,8/50 6310 32213 60x85x12 60x85x12 16.0

2.5.1. /1o HayaJia 3IKCIJIyaTauuu

1. HanonHute cmaskon SAE 90-140 Kopnyc peayKTopa U NpoBepbTe Hagexalm ypoBeHb Macna.

2. YpoBeHb Macna 0 3anycKa rpaiMpHu J0MXKeH 0CTaBaTbCA HA YPOBHE LLeHTPa/IbHON OTMETKM Ha
CMOTPOBOM OKHe. Ecaun yposeHb macna 6yAeT CANWKOM HU3KUM UK CIULLKOM BbICOKMM, 3TO MOXKET
NPWBECTU K NOBPEKAEHUIO NOALIMMHUKOB, peAyKTopa M NpoTeykam macna.

2.5.2. Bo BpeMs 3KcILUIyaTaluu

Bo Bpemsa aKkcnayaTaummn Macsio B peyKTope MOXKET NpeTeprneTb U3SMeHEHMUA CBOUX CBOMCTB, MOXKET MMETb
MEeCTO CHUMKEHUWE BA3KOCTU. TaKmMe N3MEHEHUA MOTYT NPUBECTU K U3HOCY peAlyKTopa 1 ero nocieayolei
nosiomke. CTouT cobntoaaTb cneayrolme MHTEPBabl B paboTe ycTponcTea:

1. Nocne BBOAA B aKcnayaTaumto (150 yacos) — 3ameHa macna;

2. Kaxkgple 2500-3000 yacoB paboTbl - 3aMmeHa Maca;

3. Kaxkaple 10 000 yacoB paboTbl — AEMOHTAXK U NPOYMCTKA BHYTPEHHUX AeTanen peayKkropa.

2.5.3. [lepuoaunyeckasi npoBepKa

B uensx npoasiieHns cpoKa cnyKbbl pelyKTOPHOro ABuUraTensn, He0H6XoAMMO Karkable ABa-TPU roaa
NpPoBOAMUTb TLWATENbHbIN OCMOTP, YACTKY M CMa3biBaHWE, KaK CaMOro ABuUraTens, Tak u peayKtopa.

2.5.4. Ce30HHOe OTKJ/IIOYEHHe

B cnyuae HEO6XOAMMOCTM ANNTENBbHOIO NPOCTOA O60pyp,OBaHVIFI MacCno B pedyKrtope MOXXHO OCTaBUTb, HO
nepeg chegyrowmnm nyckom HeO6XO,CI,VIMO €ro CMEHUTLb.

2.6. IKCIUIyaTaus U 00CAyKMBaHU e IIPOYUX YacTed rpaupHU

2.6.1. PacnpegesuTesibHbIE TPYObI

PacnpenenutenbHble TPyObl A4OMKHBI COAEPMKATLCA B YACTOTE U MPOBEPATHCA Ha HAMUME TPA3U U
CKOMNIeHUs HafeTa Ha BHYTpeHHel nosepxHocTh. Ana mogenein NPO-2M ~ 32M cywiecTByeT BO3MOXKHOCTb
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CHATb TPYObI ANA NPOUNCTKU, OTKPYTUB KOHTPraiiku; ans moaeneit N’PA-40M ~ 1200M — cHATb
pacnpegenutenbHble TPYHbl C 0POCUTENBHOM FONI0BKM A5 MPOUNCTKM.

2.6.2. OpocuTe ibHas rojioBKa

CKonsieHWe rpsasu B BUAE HA/IETa MM OCaZKa MOMKET CTaTb MOMEXOW A1A BPaLLeHUsA 0POCUTE/IbHOM
ronioBku. Ecnuv BpaweHne 3ameanserTca Uan oCTaHaB/MBaETCA, pa3bepute, MPOYMUCTUTE FOJI0OBKY U
npoBepbTe LLEeNOCTHOCTb e€ yacten (cm. puc.2.6.2.A).

[ns Toro ytobbl pasobpaTb OPOCUTENBHYIO FOIOBKY Ana moaenen NPA-2M ~ 50M cneaynte MHCTPYKUUK
(cm. puc.2.6.2.B):

1) OTkpyTUTe pe3bboByto KpbIWKY (1).
2) OTKpyTUTE raiiky (2), BbiTawmTe Wwakiby (3) n ueHTpanbHyo WTaHry (5).

Ona Toro 4to6bI pa3obpaThb aNOMUHUEBYHO OPOCUTENBbHYIO FOI0BKY Ana mogenen NPA-65M ~ 1200M
cnenyinTe MHCTpYKUMK (cm. puc.2.6.2.C):

1) OTKpyTUTE KpbIWKY (1) M ranky (2).

2) OTcoeauHMTe BPaLLAIOLLYOCA YaCTb OT HEMOABUMKHOWM YaCTU FO/I0BKM, 3TO NO3BOUT €€ NPOBEPUTD,
NOYUCTUTb U, EC/IN HEOBXOANMO, 3aMEHUTb.

3) [ns Toro Yto6bl 3aMEHUTL HUMKHUIA NOALWUNHUK (7) KM canbHUK (8) OTKPYTUTE 3a*KUMHOM BUHT (4) n
CHMMUTE NOALMIMHUKK € AeTann Kopnyca Ne2 (9). He gonyckaliTe nonagaHuaA BoAbl Ha NOBEPXHOCTH
NOALWMNHUKA U NPUMEHANTE AOCTaTOYHO KOPPO3MOHHO-CTOMKYIO CMa3Ky (BOAOHENPOHULAEMYIO
JINTUEBYIO MbI/IbHYIO KOHCUCTEHTHYI0 cmasky JIS Ne3 nnm Ne2 ana noAwmMnHUKOB M canbHUKA). byabTte
OCTOPOKHbI, KOra pasmellaeTe Ca/ibHUK BOKPYT LLeHTPaIbHOW LITaHTW, NOBPEXAeHMEe CaflbHUKA
MOXKET MPUBECTU K NpoTeYvKe. 3aMeHa casibHMKa 40MKHA NPOM3BOAMTLCA pa3 B ABa-TpW roaa.

NMPUMEYAHME:

Mpy MOHTaXKe pacnpenenuTesibHbIX TPY6 HYXHO y4eCcTb, YTO OTBEPCTUA B TPY6ax A0/1XHbI 6bITb
pacnonoKeHbl Nog, yrnom 15° No HanpaBAEHMUIO MPOTUB YaCOBOM CTPENKM OT HUMKHEN MEePTBOM TOYKM NN B
NONOKeHUN NpumepHo 5:30, ecM CMOTPETb OT Kopnyca rpagMpHN B e€ LLeHTp.

KOHCTPYKLAA OPOCUTENBHOM r010BKY

Bpalwatowieecs opocuTeNbHOE YCTPOICTBO

OtBepcTus

KoHTpraitka

PucyHok 2.6.2.A
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Pa3spe3 opocuTeNbHON roNoBKM

1. Kpblwka
1. Kpbiwka 2. [aika
2. [aitka 3. MopwwnHmk
| :E.-\ —@ 3. Waiiea _ b, Bt
L _L_C‘| ? 4. l|eHTpanbHas wWwraHra 5. LlenTpanbHas wrakra
I 5. LlenTpanbHas wrakra : 6. Kopnyc. petanb 3
. 6. Kopnyc ronosku 7. NogwunHuk
- 7. Kopnyc ronosku 8. CanbHuK
\ 9. Kopnyc. petanb 2

=_—@ 10 faika
> - S 11. Kopnyc gerans 3

rea-2mMm-rpea-50m rra-6s5m —-rea-1200mM
PucyHoOK 2.6.2.B PucyHok 2.6.2.C

Ta6nunua 2.6.2 CanbHUK U NOALWMNHUKA OPOCUTE/NIbHOM FrON1I0BKM

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

2.6.3. Kopnyc

Kopnyc He HyXxgaeTca B ocobom 06C}1y)KMBaHMM. TaK Kak Kopnyc n3rotosaeH 13 CTeKNI0NAacTnKa, ero 1erko
MOXHO MbITb Mbl/Z1IOM C BOAOVL

2.6.4. Pe3sepByap AJ1s1 BOAbI
PesepByap 4/ BOoAbl HYKHO YNCTUTb MO Mepe HeobxoaMmocTu. Mepruoagnyeckn ounLLanTe ceTyaTbIn
dunbTp M n3berarite 0CafOYHbIX OT/IOXKEHWUIN B pe3epByape.

2.6.5. Opocurennb

Ocoboro yxoaa He TpebyeT, Kpome codepKaHua B UMCToTe BO N3beskaHue 3akynopku. Ecam B xoae
aKcnnyaTtauumn Habnogaertca yxyaleHue paboTbl rpagmMpHuU BeaeacTene ob6pa3oBaHMA HApoOCTa Ha
MOBEPXHOCTM OPOCUTENSA U3-33 NPUCYTCTBUA B OXN1aXKA3aEMOI BOAE NPMMECEN, BMIOTb A0 NOJIHOIO
«3apoCTaHmA», He06X0AMMO OTK/IOUNUTL FPaAMPHIO, NOIHOCTLIO C/INTb U3 HEee BOAY U NMPOYUCTUTb
(3ameHuTb) OpoCUTEND.
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2.6.6. MaTepuaJ NOKpPbITUA

MpoBepaiTe MeTananYeckme AeTann Ha Haandne Kopposuu. [aa obecneyeHna NPOAOCAKUTENLHOIO CPOKa
CNYKObI TAKMX AeTaNen, peKoMeHayeTcs Npu HeobXo0ANMMOCTU UX BTOPUYHO OKPaLMBaTb.

2.7. IIpeA0CTOPOKHOCTH MPHU NMPOAOLKUTE/ILHOM OTK/IIOYEeHUH
rpagupHu

2.7.1. lIp1 OTK/IIOYEeHUU

e CneliTe BCIO UMPKYNALMOHHYIO BOAY U3 rPagupHu;

e [lna npepoTtBpalleHns obmep3aHuMa ocTaBbTe K/lanaH CIMBHOM IMHUN OTKPbLITbIM, 3TO NO3BOUT
O0XKOEBbIM U CHEXHbIM MOTOKaM CBODOOAHO YITU B APEHANK;

e (OcTaBbTe CMa3o4yHOEe Mac/o B peAyKTOpe U CMasKy B NMOALIMMHUKAX;

e HaKkpoiiTe BepXHO0 YacTb rpagMpHU C LEeNbio 3aLlNTUTbL METANIMYECKME AeTann OT HEBNaronpusTHOro
BO3JeNCTBUA.

2.7.2. llepes BO30GHOBJIEHUEM PAOOTHI

e [lpoBepbTe 3aTAXKKY BCex 60NTOBbIX COEAMHEHMVI nepeg Havdyasiom akcnayartauunu;

e CMeHUTe CMa304YHOe Mac/o B PpeayKTope M CMasKy B MOALWMMHUKAX.

2.8. OueHka padooThl rpagupHU

lpaZvpHA ABNAETCA OXNaANUTENEM BOAbI B 33aMKHYTOM BOA0060POTHOM LiMK/E, NpeAHa3HaYeHHOM s
OTBOZA TEMJIOTbl OT TEXHOJ/IOMMYECKOTO 060PYL0BaAHMA: KOMIPECCOPOB, XO/0AN/IbHBIX MALUWH U
KOHZMLMOHEPOB, TEPMOMN/IACTAaBTOMATOB U Ap. B ycTaHOBMBLLIEMCA peXMME rpagupHs paccensBaeT
TENI0BOM NOTOK, PaBHbI TENJ0BOIN MOLLHOCTU, OTBOAMMOM OT TEXHONOTMYECKoro obopyaoBaHumA.
Mo3Tomy pasHOCTb TeMMepaTyp BXOAA-BbIXOAA BOAbI B rpaAUpPHE paBHa pasHOCTM TemnepaTyp BXo4a-
BbIXOZa BOAbI B TENN006MEHHMKAxX TEXHO0rMYeckoro obopyaoBaHusa. Ecnu paccensaemblii TENI0BOM
MOTOK MaJl B CPAaBHEHUWN C HOMWHAJ/IbHOM MOLLHOCTbBIO TPagMPHN, PAa3HOCTb TEMMNEPATYP BXOAa-BbIX04a
BOAbl byaeT mana. MNpu 3TOM rpagupHaA NnepeseseT pexmMm paboTbl LuKaa Ha 6osiee HU3KUI
TemnepaTypHbI YypOBEHb (MO OTHOLLIEHMIO K TEMMNEPAType CMOYEHHOTo TepMomMeTpa). Ecam paccemBaembili
TEN/I0BOW NOTOK NPEBOCXOAUT HOMMHAJIbHYHO MOLLHOCTb rPaZMpHU, PA3HOCTb TEMMNEPATYP BXOAa-BbIX04a
BOZbl BO3PACTET, a PeXXMM paboTbl LMKNA NepengeT Ha 6onee BbICOKMIA TeEMNePaTYPHbIA YPOBEHD.

Mepoli 3pdeKTMBHOCTU paboTbl rPagMpPHN CHUTAETCA PA3HOCTb TEMMNEPATYP MEKAY BOAOW Ha BbIXo4e U3
rPagvpHU 1 OKPYXKaloLLLEro BO34yXa Mo CMOYEHHOMY TEPMOMETPY. 1A BEHTUAATOPHbIX rpaampeH 3T1a
Pa3HOCTb A0J/IXKHa ObITb He meHee 4°C. ONTMMasIbHbIM YCIOBMEM /1A PabOTbl UCMAPUTE/IbHBIX TPagUPEH
CYMTAETCA PABEHCTBO Pa3HOCTU TeMNepaTyp BXOAA-BbIX0AA BOAbI M PA3HOCTM TemnepaTypbl BbIXoAa BOAbI U
OKPY*KatoLLero Bo3ayxa no CMOYEHHOMY TEPMOMETPY.

2.9. [loagnuTKa BUPKYJIALUOHHOU BO/bI

nOTepM BOA4bl B rpagnpHe COCTOAT U3 NOTEPDb NPUN ncnapeHnn Ll,I/IpKyﬂFILI,VIOHHOﬁ BOAbl, 3a CHET KOTOPOTIo
NPOUCXOANT OXNnaxKgeHne sodbl, NOTEPb N3-3a YHOCA MEJIKUX Kanesib BOAbl C NTOTOKOM BO34YyXa,
CO34aBaeMbiM BEHTUNATOPOM, N NOTEPDL Ha NPOAYBRY (CI'IYCK BO,D,bI), B Xxoae KOTOpOVI CQAnBaeTCA 4acCTb BOAbI
C oTcTOABLUENCA rpA3bio.
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2.9.1. llotepu Ha ucnapenue (E)

MoTepu Ha ncnapeHue (E) moryT 6bITb cocuMTaHbl NO cneaytowen 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 — pasHuLa TeMnepaTyp BoApbl Ha BXOAE U Ha BbiXxoAde U3 rpaaupHu, °C;
L — pacxoA UMpPKYAsLMOHHOM BOoAbl, M3/y;
4,19 kx/(kr*rpaa) — yaenbHasa TeNI0EMKOCTb BOAbI;

2500 kO/Kr — Tennota $a3oBoro nepexoaa.

2.9.2. YHoc KanesibHOM BJaru (C)

OueHb He6ONbLLOK 06bEM BOAbI YHOCUTCA C BO34YyXOM, 06bl4HO HUMKe 0,1% obuiero pacxoaa
LUMPKYNALMOHHOMN BOAbI, XOTA M MOXET HEMHOTO BapbUPOBaTbCA B 3aBUCUMOCTUN OT KOHCTPYKLUW FpaaupHu.

2.9.3. Pacxop Boabl Ha npoAyBKY (B)

O6bem BoAbl Ha NPOAYBKY MOKET 6bITb Pa3HbIM B 3aBUCMMOCTM OT KauyecTBa BOAbl N €€ }KeCTKOCTU.
O6bl4HO Ha NpoAyBKy gocTaTouHo okono 0,3% oT pacxoaa Boabl. YTobbl caenatb NpoayBKy 6onee
3dPEKTUBHOM, NyyLLe BCEro UCMO/1b30BaTb BOAOMNPOBOAHYIO BOAY, @ HE PEYHYIO UM NOA3EMHYIO.

MpoayBKa MOXKeT O6bITb MEPUOANYECKON N MOCTOAHHOW. B nocnegHem cay4yae CIMBHOM KanaH OcTaBaAT
NPUOTKPbITbIM BO Bpema paboTbl rpaaupHMU.

2.9.4. Pacxoj noANUTOYHOM BoAbI (M)

Pacxoa noanutoyHon Boabl (M) MOXKHO HaliT no cneaytowen popmyne:

M=E+C+B
M3 yyeTa, 4to: noTepm Ha ucnapeHue npu At = 5°C (E) = 0,84%
yHoc KanenbHow Bnaru (C) = 0,10%
pacxog Ha npoayBky (B) = 0,30%
nosy4aem pacxoz noanutoyHoi soabl (M) =0,83 + 0,10 + 0,30 = 1,23%

OTclofa BUAMM, YTO pacxod, NoANMTOYHOM BOAbI cOCTaBAsEeT nopaaka 1,5% oT pacxoda LUMPKYAALMOHHOM
BOAbI.

2.10. IkcryaTauusa rpajupeH B 3MMHee BpeMs

1. B 3MMHee Bpems KpaiHe onacHo obmMep3aHMe OPOCUTENA, TaK KaK 3TO MOXKET NMPUBECTU K ero
aedopmaumm n obpyweHuno. ObmepsaHmMe HaunMHaeTca 06bIYHO NPU TemNepaType HapyXKHOro BO34yxa
Huxe —10°C M NPoMCXoauT B TEX MECTaX HUMKHEN YacTh OpoCUTeNs, rae NoAaBaeMbli B rpagupHio
XOI0AHbI BO34YX COMPUKACAETCA C OTHOCUTENIbHO HEBOIbLLIMM KOJIMYECTBOM TEN/I0M BOAbI (B MecTax C
MOHMMEHHOMN NJIOTHOCTbIO OPOLLEHMA).

Mo3ToMy B 3UMHUI NEpUOA, He cnesyeT AOMYCKaTb KoaebaHWi TENI0BOW U TMAPaBANYECKOM Harpy3oK.
Heobxoanmo obecneumBatb paBHOMEPHOE pacnpeaeneHme ox1axKaaemol Bogpl no naowaam
0OpOCUTENA U He A0NYCKaTb NOHMMKEHMA NNOTHOCTU OPOLLEHMA Ha OTAENbHbIX yYacTKax. B cBA3m c
OTHOCWTE/IbHO 6O/IbLLMMM CKOPOCTAMM BXOAALLETO BO34YyXa MNNOTHOCTb OPOLIEHUSA B BEHTUIATOPHbIX
rpafMpHAX B 3MMHee Bpemsa LenecoobpasHo noaaepxmnsatb He meHee 10 m3/(m2uac).
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. [nsa npegynpexaeHuns 60nblioro obmepsaHma rpagupeH Heob6xoaMmMo yMeHbLUaTb NOCTynAeHMe B
rpagvpHIO XOI04HOTO BO3AyXa. Yem HUKe TemnepaTypa BXOSALLEro BO3AyXa UAN MeHbLUe TernioBas
HarpysKa Ha rpagmpHIo, TeM MeHblue A0/1KeH BbITb pacxod Bo3ayxa.

Kputepunem ana onpegeneHns HeobxoaMmMoro pacxona BO3a4yxa MOMKET CYKUTb TemrnepaTypa
oxnaxaeHHoM Boabl. Ecm pacxog NocTynatowero Bo3ayxa peryMpoBaTb Takum 06pasom, 4Tobbl
TemnepaTtypa ox/axKAeHHoM Boabl B rpagupHe 6bina He Huxke 12°C-15°C, To obneaeHeHne rpagmpeH
06bI4HO ObIBAaET HEBE/NIMKO M HE BbIXOAMUT 33 Npeaenbl 40NYCTUMOrO.

. [AnAa ymeHblUeHMA NoJa4n XON04HOIo BO3A4YyXa B rPaAMPHIO MOXKHO MOHUKATb YaCcTOTY BPaLLEeHUA
BEHTMAATOPA (BNIOTb 4,0 NONHOM €ro OCTAaHOBKM) UM, OCTaBAsAA YaCTOTY HEU3MEHHOM, YCTaHOBUTL
paBHOMEPHO MO NepUMeTpPY BCACbIBAOLLErO OKHA LWMTbI, YaCTUYHO NepeKpbiBatoLLMe BXO BO3AYXa.
BennumHy nepeKkpbITMA MOXHO ONpeaenunTb no TemrnepaType BoAbl Ha Bxoge (He Huske 12-15°C).
BO3MOKHOCTb MI3MEHEHUA YaCTOTbl BPaLLEHMA BEHTUIATOPA AACT YCTAHOBKA ABUraTeNnsa C YaCTOTHbIM
npeobpasoBaTeniem YacTtoThbl (cm. pasaen 1.4.9.).

. [Ona B0oao06OPOTHLIX CUCTEM, MCNOb3YIOLWMX HECKOIBbKO FpaaMpeH, B 3MMHee BpemMa MOXKHO
OTKAKOYaTb YacTb M3 HUX, NepebpacbiBas BoAY Ha rPagvpHU, OCTaB/IeHHble B paboTe. 3To nomoraeT
YMeHbLINUTb 0bneaeHeHMe rpagupeH.

Ob6s3aTtenbHa nposepKa 6eCI'IpeI'IF|TCTBEHHOFO BpalweHnA BEHTUNATOPA. Henb3a 3KCNayaThposaTb

BEHTUAATOP, €C/IM eCTb BEPOATHOCTb TOrO, YTO CHET, e AN APpYyr1e MOMEXW HapyLLAT ero HOPMasibHYHo

pabory.

B cnyyasx, Korga rpagypHIo NPUXoauUTCA BpeMEHHO OTKAOYaTb (Ha HO4Yb, Ha BbIXOAHbIE U T.LI,.) B 3MMHUN

nepuos roaa, a TakKe npu aKCnayataumm npu MMHUMaAbHOW HarpysKe CylLlecTByeT BepOATHOCTb
3aMep3aHunA BOAbl, HAX04ALLENCA B pe3epByape U BHYTPeHHMX Tpybax.

Jlyqywnm metogom npesoTBpaTUTb o6N\ep3aHme ABNIAETCA YCTAHOBKA AONOJIHUTE/IbHOIO BHYTPEHHETIO

6aKa-oTCTOMHMKa. MPaBUAbHO CNPOEKTUPOBAHHAA N CMOHTMPOBAHHAA CUCTEMA YAANEHHOro CTOKa BOAb!

NO3BO/INT C/INTb BCIO OCTABLUYHOCA B rPagMpHe 1 BHYTPEHHUX Tpybax BoAy BO BHYTPEeHHMI 6aK npu
OTKAHOYEHHOM UMPKYAALMOHHOM Hacoce.

/—— [paguphs

BxopHoit natpybok

lNepenvs
CTOK-[ A~ BbixopHoit natpy6ok
[peHa

YpoBeHb KpoBMM ——g

I
10

S P A =2 € et i ——

CnuBHoit —~- [opAvan Boga
TpybonpoBog 0T TEeXHO/Or 1YECKoro
npouecca

baK-oTCTOMHMK
e, T * v

B cnyyae ecnm ycTaHOBKa yoaneHHOro 6aKa-0TCTOMHMKA HEBO3MOMKHa Mo npunynHe HenoaxoaAulero anAa

3TOro PACNOJIOKEHUSA FPAAUPHM UM HEXBATKM MeCTa, BOAa B pe3epByape A0/IKHA NoJorpesaTbes
MOrPY}KHbIMMU 3/1EKTPUYECKMMM HarpeBaTensmu (cm. pasgen 1.4.9.).
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NPUMEYAHUE:

JneKTpUYECcKMit nogorpesaTe b pesepsyapa gnsa Bogpl HE 3almMTUT OT 3amep3aHns OTKPbITbIE
TpybonpoBoabl NPAMOIA M 06paTHOM AMHUKU. DTN TPYDbI, TaKKe Kak 1 Tpybbl NOANUTOYHON ANHUN,
O0MKHbI 060rpeBaThca M U30/1IMPOBaThCA. Kak npaBuio, HET He0bXoAMMOCTH 3alLMLLATL TPYObl,
ropuU3oHTaNbHO NPOXOAALLME B BEPXHEM YaCcTU rpaAMPHU, TaK Kak 06blYHO BOAA M3 HUX C/IMBAETCA
CaMoTeKoM B rpaaupHto. CToAKN, HaxodsaLwmecs Bbllle YPOBHA pe3epByapa OXAaxKAeHHOM BOoAbl, MOTYyT
6bITb 3aLUMLLEHbI C MOMOLLbIO YCTaHOBKU H6alinacHOM IMHMM M3 CTOSIKa B pe3epByap s obecneyeHus
obpaTHoro canBa BoAbl.

7. [aHHble Bbile peKomeH4auMn AaHbl A0S SKCNIyaTauumu rpaampeH Npy HU3KKUX TemnepaTypax go -30°C.
Mpn HEOBXOAMMOCTU IKCNNYATUPOBATL FPAAMPHM NPU HAPYKHbIX TeMnepaTypax Ao -50°C notpebyetca
3aKas rpagupHu B HU3KOTEMMNEPATYPHOM UCMOJIHEHWUM, YTO NOAPA3YMEBAET YCTAaHOBKY NaKeTa
OOMNOJIHUTENbHBIX onumii (cm. pasgen 1.4.9.).

2.11. lloaxk/r0YeHV e HECKOJIBKUX r'pagupeH

Mpw NOAKNOYEHMM HECKOJIbKUX TPAAMPEH K OAHOM CUCTEME HYXKHO cobatoaaTh cneaylolme npoueaypbl:

1. CobntopaiTe MMHUMaNbHOE PACcCTOAHME B MONOBMHY AMameTpa rpaaupHM Mexay coceaHUMm
rPagMpHAMM C Lefibio NpeaoTBpaTUTb HeA0CTaTOYHYIO NoA4ady Hapy*KHOTo BO3Ayxa B 04HY UK B obe
rpaanpHu.

2. YcTaHOBMUTE YPaBHUTENbHYIO IMHUIO MeX Ay coeAUHAEMbIMWN FpaanpPHAMN ANA ypaBHOBELINBAHUA
3KCMAyaTaLMOHHOTO YPOBHSA B pe3epByapax A/1a BoApbl. ITO 3HaYMTENbHO 061erynT 6anaHCcMpPoBKY
pacxogoB B cucteme. Pasmepsb! TpybonpoBog0B, B TOM YMCAE U YPABHUTE/bHBIX IMHUIA, YKa3aHbl B
Tabnuue HUKe.

Ta6nuua 2.11. Pasamepbl Tpybonposoaos

rea- | rea- | rep- | rPa- | rea- | rea- | rPA- | rPA- | TPO- | TPA-

Moaenb rpapvpu | ,300n | 275Mm | 320M | 390M | 460M | 550M | 630M | 780M |1000M | 1200M

BxoaHan/
BbIXOAHaA/ypaBHK-
TeNbHaA AMHUK
(c dnaHuamu), mm.

200 200 200 250 250 250 300 300 300 300

MepeToK

(c dAaHLAMM), MM 50 80 80 80 80 100 100 100 100 100

Moanutka/ 6bicTpoe
3ano/iHeHne, MM.

32 32 32 40 40 50 50 50 65 65

JdpeHax, mm 50 50 50 50 50 50 50 50 65 65

Cxema NogKNto4YeHUA NO BOAE HECKOJIbKUX FpaAnpeH nokas3aHa Ha pucyHke 2.11.A n Ha pucyHke 2.11.B ana
C/NyyYasa MCNoJsib30BaHMA NnogorpesaTenei pesepsyapa 414 BOAbI.
NMPUMEYAHMUE:

1. Bopga crpaavpeH 1 Bcex OTKPbITbIX TPyHONpoBOA0B, NOABEPraOLMNXCA BO3AENCTBUIO XONOAHBIX
HapPYKHbIX YCNOBUI, LLONKHA ObITb CIMTA NPU BOSHUKHOBEHUU TaKUX YC/I0BUIA, B C/ly4ae eC/N He
YCTAHOB/IEHA HMKaKaA 3alinTa OT 3aMep3aHuA.

2. PacnonokeHwe NMHUIA NOANUTKK, BbICTPOro 3aN0AHEHUA U NepeMBa MOXKET OTANYATLCA OT
NOKA3aHHOro Ha pucyHKax 2.11.An 2.11.B.

3. B cnyyae npumeHeHuA nogorpesaTesieli pesepsyapa NoAcoeANHEHNE YPABHUTENbHOW TMHUN AO0NKHO
HaxoAmuTbCcA B pe3epsyape, a He B NOAJ0He.
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PucyHok 2.11.A MNoagKknouyeHne HeCKO/IbKUX rpaaupeH
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PucyHoK 2.11.B MogknoueHne HeCKOIbKUX rpagupeH ¢ UCNo/sib3oBaHMeM nogorpesarenei

pesepsyapa ana BoAbl
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‘OHhO80dN1H3INJO OHVEVHOU
UWHUL YOHAUILMHEYdA
3MHIKOUOUDVd

WYHIdT
HOSAdLVYU

WOHITOX8

\* WMOHTOX8
J
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2.12. HeucnpaBHOCTH, UX IPUYUHBI U METO/ bl YCTPAHEHUS

OXNaXKAEHHOW BOAbI

2. HepaBHOMepHbI MOTOK NOAABAEMOTO
BO34yXa.

3. Peumpkynaums otpaboTaHHOro
rpagupHel Bosayxa.

4. HeKoppekTHasa paboTa
pacnpenenuTenbHbIx TPyO.

5. HeKoppeKTHbIN pacxos BEHTUNALNOHHOIO
BO3AyXxa

6. 3aKkynopka opocutena

HeucnpasHocTtb MpuynHbI MeTtoabl ycTpaHeHuUA
MNosbiweHne 1. CAWUWKOM HU3KUIN AU CAULLKOM BbICOKMI | 1. OTperyanpyiiTe pacxos, oxaaxa3aemon
TeMnepaTypbl pacxof, ox/aXKAaemoi Boabl. BO/bl B COOTBETCTBMM C MPOEKTHbIM

3HaueHuem.
2. HanagbTe paboTy BeHTUAATOPA.
3. CM.NYHKT 2

4. Ypanute rpasb U OT/IOXKEHUA.

5. OTperynupyiiTe yron HakaoHa
nonacrem.

6. OuncTute 3ab6UTHIN opocuTesNb

MapeHue pacxoaa
OX/TaXAEHHOW BOAbI

1. 3aKynopKa oTBepcTMin B
pacnpegenuTenbHblx TpybHax.

2. 3abwunca cetyatblit PUNLTP.
3. TapeHve ypoBHA BOAbI B pe3epsyape.

4. HenpaBuabHO Noa06pPaHHbIN
LMPKYAAUMOHHbBIN Hacoc.

1. Cm. paspen 2.6.1.

2. Ypanute rpasb n mycop.

3. OTperynupyiTe NosioXKeHne CTONKU U
MHTEHCUBHOCTb MO4A4YM BOAbI.

4. 3ameHuTe Hacoc Ha TOT, YTo obecneymT
pacyeTHbIN pacxos BoAbl.

LWym v Bnbpaumm

1. Bo3mOXKHOe COMPUKOCHOBEHME Kopnyca
rpagnpHM € 10NACTAMM BEHTUAATOPA.

2. HenpasuibHaA ycTaHOBKa nonacTei
BEHTUAATOPA.

3. OcnabneHHan 3aTAXKKa 6ONTOBbIX
COeAUHEHUN.

4. Henonapgku B peoyKTOPHOM
anekTpoasuratene.

5. HexBaTka macna B peayKrtope.

1. OTperynvpyinTte NONOXeHNE OCK
BEHTWUIATOPA.

2. UcnpaBbTe yCTaHOBKY N0ONacTen.

3. MpoBepbTe 3aTAKKY 60NTOBbLIX
CoeVHEeHUI, NoATAHUTE NOo
HeobxoAMMOoCTH.

4. PeMOHT nnu 3ameHa peayKropa.
5. JobaBbTe macsa A0 yKa3aHHOM
OTMETKMU.

Meperpy3ka no TOKy

1. TMageHune HanpsaXeHus.

2. OTKNOHEeHWsA yrna Hak/oHa fionacten
BEHTUNATOpA.

3. Henonaaku B paboTe pefyKTOPHOro
asuratens.

4. Tlleperpy3ka 13-3a 3aBblLEHHOrO pacxoaa
BO34yXa.

1. 3amepbTe NogaBaemoe HanpsaKeHne u
CBAXUTeCb C NOCTaBLLMKOM
9/1eKTPO3Heprmnn.

2. AKKypaTHO oTperyaunpyimTe.
3. OTPEeMOHTUPYWTE UM 3aMeHUTE.

4. OTperynnpyiTe yron HakioHa
nonacTei BeHTUAATOpA.

3HaunTeNbHbIN YHOC
BOAbI

1. HekoppeKkTHana paboTa
pacnpenenuTesbHbix TPyO.

2. YpeamepHbIi pacxos LMPKYAALMUOHHOMN
BOAbI.

1. OtperyampyiTe yron HaknoHa
pacnpenenuTesnbHbIx TPY6 1
OpPOCUTENBHOW FONI0BKM.

2. OrtperynupyiiTe pacxog Bogbl C
NOMOLLbIO KNanaHa.
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3. CIIPABOYHbIE JAHHBIE

3.1.T'abGapuTHbIe pa3Mepsl

% -
= - = M =
\ 1 / % g’?*
S T—=f_
rPa-2M~16M rPO-20M~50M

rerA-6smM~150M rrAa-175M~235m
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Ta6bauua 3.1. NabaputHble pasmepbl

rlg\)na:ii)nubu D, mm D@, mm H, mm H1, mm h, mm h1, mm
PA-2M 750 500 1318 175 150 -
MPO-4M 750 500 1318 175 150 -
PA-6M 860 500 1563 175 150 -
PA-8M 860 500 1563 178 150 -
MPa-12mM 1165 600 1773 178 150 -
rea-16M 1165 600 1773 193 150 -
rea-20M 1440 700 1795 231 150 -
rPa-24mM 1440 700 1795 231 150 -
rPa-32mM 1560 700 1775 231 150 -
rPA-40M 1800 900 1845 263 200 -
MPA-45M 1800 900 1845 263 200 -
rPa-50M 1900 1200 2140 320 200 -
MPA-65M 2140 1200 1980 320 200 -
rPa-78mM 2410 1500 2365 320 300 -

MPA-100M 2730 1500 2330 320 300 -

MPA-115M 3050 1800 2465 499 300 -

MPA-135M 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

MPA-235M 4160 2400 2835 551 400 400

rpa-275m 4600 2400 3370 551 300 380

rpa-320M 4600 3000 3375 668 300 380

rpa-390M 4870 3000 4264 668 300 380

MPA-460M 5580 3400 3990 712 300 520

MPA-550M 6550 3400 4200 712 300 380

rPA-630M 6550 3400 4200 767 300 380

rpa-780M 6550 3600 4935 767 300 380

PA-1000M 7600 4200 5315 767 300 380

MPA-1200M 8430 4200 5605 994 300 580
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3.2. Pasmepbl NaTPyoOKOB

v

ABTOMaTUYeCKas

. noAnuTKa
MepenusHoii A

MNepenusHomn

& naTtpybok
naTpybok 3
ABTOMaTMYECKas BbixoaHoM
noanuTka 5 naTpybok
y B " CnnsHom onn%ow
Chushol oA " natpy6ok AATPYOok BicTpas
naTpy6ok naTpybok BbixogHow et
natpybok
rPA-2M~4M rPO-6M~16M

ABTOMaTUYECKas
noanuTka

MepenvBHoM
natpybok

BbixoaHoi
naTpybok
BxopaHoi

naTpybok

naTpy6ok BbicTpas

noanuTKa

rra-20M~50M

ABTOMaTU4ecKas

MepenueHoit
noanuTka

naTpy6ok

@A >
\ 5 BbixogHou
il il naTpyb6ok
CnueHoM . noanuTKa
BxozHomn

naTpy6ok
Py naTpy6ok
rea-6smM~235m
& 7
| /
BbixogHoM \ BxogHoi CnueHoW
naTpy6ok naTpy6ok natpy6ok

rPA-275M~1200M
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Ta6auua 3.2. Paamepbl naTpybkos

. . NaTtpy6ok Matpy6ok . .
Mogaenb BxopHou BbixogHoOM ABTOMaTHYECKOG GbiCTpOii MepenusHomn CnusHoi
rpagupHu natpy6ok naTpy6okK —— I naTpy6okK naTpy6ok
rPO-2M 1%" 1%" %" - 1" 1"
rPO-4M 17%" 17%" %" - 1" 1"
rPa-6M 17%" 1%" 7" 7" 1" 1"
rPa-8M 17%" 17%" %" %" 1" 1"
rPa-12m 2" 2" 7" 7" 1" 1"
rPA-16M 2" 2" %" %" 1" 1"
rPA-20M 25" 27" %" %" 1" 2"
rPA-24M 2 %" 27%" %" %" 1" 2"
rPa-32M 2%" 27" %" %" 1" 2"
rPA-40M 3" 3" %" %" 1" 2"
rPA-45M 3" 3" %" %" 1" 2"
rPA-50M 4" 4" %" %" 1" 2"
rPO-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"
rPAO-135M 5" 5" 1" 1" 2" 2"
rPA-150M 6" 6" 1%" 1%" 2" 2"
rPO-175M 6" 6" 1%" 1%" 2" 2"
rPA-195M 8" 8" 1%" 175" 2" 2"
rPA-235M 8" 8" 1%" 1%" 2" 2"
rPA-275M 8" 8" 1%" 175" 3" 2"
rPA4-320M 8" 8" 1%" 1%" 3" 2"
rPA-390M 10" 10" 1%" 1%" 3" 2"
rPA-460M 10" 10" 1%" 1%" 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"
rPA-1000M 12" 12" 25" 25" 4" 25"
rPA-1200M 12" 12" 25" 25" 4" 2 n"
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3.3. Pasmepsl pyHaMEeHTOB
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Ta6auua 3.3. Paamepbl pyHOaMEHTOB

dyHAameHTHbI 6onT
Mopgenb D1, w, D2, A, B, C, F,
rpagvpHu MM MM MM Mm MM MM MM Pasmep, | OnvHa, | Kon-
MM Mm BO
rPa-2m 560 485 - 50 200 - - M12 120 3
rPa-4m 560 485 - 50 200 - - M12 120 3
rPa-6M 660 572 - 50 200 - - M12 120 3
rP4-8M 660 572 - 50 200 - - M12 120 3
rea-12m 956 828 - 50 200 - - M12 120 3
rea-16M 956 828 - 50 200 - - M12 120 3
rea-20M 1116 966 - 50 200 - - M12 120 3
reg-24m 1116 966 - 50 200 - - M12 120
re4-32m 1180 1022 - 50 200 - - M12 120 3
rP4-40M 1418 1003 - 50 250 - 500 M12 120 3
rPA-45M 1418 1003 - 50 250 - 500 M12 120 3
rP4-50M 1440 1018 - 50 250 - 500 M12 120 3
rPa-6sm 1700 850 - 50 250 500 500 M12 120 5
rea-78m 2100 1050 - 50 300 500 1000 M16 200 5
rP4-100M 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
rPA-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
rP4-235M 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
rP4-550M 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
rP4-1000M 7630 2920 4155 100 500 900 - M20 200 16
rpP4-1200M 8200 2534 4540 100 500 1000 - M20 200 20

h, hl —cm. Tabaunuy Ha cTpaHuue 33.
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3.4. PeKoOMeHAaL MU 10 TaKeJIAXKHBIM paboTaM

[ns nogbema rpagnpHu B cbope cnenyite, NOXKANYNCTA, YKa3aHHbIM PEKOMEHAALMAM MO TaKeNaXKHbIM
paboTam, AaHHbIM HA PUCYHKaX HUXKeE.

PucyHoK 3.4.1. PekomeHAaLumM No TakenaXHbim paboram gna mogeneit rpagupen NeA-
2M~115M

Toukm
nogbeMa

TouKm
nogbeMa

Onopbl gBuratens

TpaBepca
Onucanue TaKenaKa HUMKHEN YacTu

CBAuTe Onopbl BMecTe
KaK NoKa3aHo

) /— TkaHeBble peMHU

V [lemu BOKpyr onop
o rpagvpHu

CM. onucaHue Takenaa HUMKHeM YacTu



PucyHok 3.4.2. PekomeHAauuM No TaKkeNaxKHbiMm pabotam ana mopeneit rpagupen MPA-
135M~235M

1) Wcnonb3syiiTe TpaBepCy U YeTblpe TOYEYHbIX 3aXBaTa;

2) MpuBaxuTe onopHble 6anKkn K HaNpPaBASOWMM ONOPHOM KOHCTPYKLMM KOpryca;

3) MNopgHwWmaliTe 33 YeTbipe PAaBHOOTCTOALLME TOUKM MO OKPYKHOCTU rPaSMpPHM.

Touku
nogbeMa

OnopHas banka

(4epe3 Bo3/1yx03abopHMK NpuBA3aHa
K HanpaBnAILMM ONOPHOM
KOHCTPYKLMM Kopnyca)

i
) 81

Tpasepca

TkaHeBble peMHu
I 1
OnopHble bankv NpuBSAMMUTE K ONOPHLIM
| HanpaBAIOLLMM KOHCTPYKLMK Kopnyca
i ‘ Hanpasnstowwue
e & \ POoERO
P OnopHan KOHCTpYKLMA

YeTbipe onopbl rpapupHm 0 s DO 0 Kopnyca
06BAMKUTE TKAHEBLIMU
PEMHAMM
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PucyHok 3.4.3. PekomeHaauumn no TakenaxXHoim pabotam ana mogeneu rpagupex MPA-

275M~390M

Touku _
HOJH:EMH‘Y\\\

Touku
nogbema
{1
/]
/” /
e
s
-
Tpasepcsl

Onopel aBuratens

Tpasepca

\ Vi N
TN A
G

\ 103

4
. N/

.

F 3

[lepeBAHHble BpycKkn —\ —
MEK[ly OCHOBaHMEM
¥ TpaBepcaMu

[U1A CHATUA Harpy3Ku

-

it

| _ TkarieBble peMn

Tpasepcol

(no obenm cTopoHam

C HUYKHEW KpOMKM %
Kopnyca

OT HanopHo Tpy6bi)

lopnepvBatoLLMit NOAAOH
[INA NPeA0TBPaLLEHUA
NPOBUCAHMA BO BPEMSA
TPaHCNOPTUPOBKM

45



PucyHoK 3.4.4. PekomeHpauum nNo TakenaXkHoim pabotam gna mogenew rpagupeH NPa-

460M~1200M

Touku
nogbeMa

Touku nogbema
(KonnyecTBo BapbypyeTcA

B 3aBMCUMOCTM OT pa3Mepa
rpagupHy (cM. Tabmuuy 3.4.)

F

(RN A
J()’\ 3
D — G-

\E
\\_/ Onopel pBuratens

Pacnonoenue onop
rpaavpHu

J Tpasepca

Ll

/ TKaHeBble peMHu

[epeBAKMUTE NOAEPHUBAIOLLMIA
NOA/0H M 0CHOBaHMA onop,

; HE UCMOMb3YEMbIX B KauecTBe
\ TOYEK noJbeMa

lopaepuBatoLLmMil NOAA0H
[NA NpeoTBpaLLEHmA
NPOBUCaHNA BO BPEMA TPaHCMOPTUPOBKM
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Ta6auua 3.4. O6wee KOANYECTBO TOYEK NOgbEMA

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

PucyHok 3.4.5. PekomeHaauum No Takenaxxy noaaoHa ana mogenei rpaguped Nea-

275M~390M

I
I
|
[
I
I
I
|

|
I
I

/ Tpasepcei

PemeHb, NpuBA3aHHbIN K
Tpasepce, 06BA3aHHbI BOKPYT
NOAZOHA U NepPeKPELLEHHbIN Ha
NPOTUBOMONOXHOM CTOPOHE
BTOPOI1 TpaBepcb!

Bua, cHusy (moaenu MPA-275M/390M)

ANnAa ACHOCTM ONOpPbl HE NOKa3aHbl

PucyHoK 3.4.6. PekomeHAaLumM N0 Takenaxky nogaoHa Ana mogeneii rpagupeH Nrea-

460M~1200M

[na nopaepXkun noaaoHa
BO Bpems

TPaHCNOPTMPOBKM ero
nepeBA3bIBaOT TKAHEBbLIMM
PEMHAMM C onopamu
(konnuecrtso Touek
noabema BapbupyeTca B
3aBMCMMOCTY OT pa3mepa
rpagupHu - cm.tabauuy 3.4 )

Bua cHusy (mogenu rPA-460~1200M)

AnAa ACHOCTU OMopbl HE MOKa3aHbl



4. YCJIOBUA TAPAHTHUHA

4.1.TapaHTUHHBbIE 06513aTe/1bCTBA

1. MpeanpuaTne-M3roToBUTENb rAPaHTUPYET HALEKHYIO U BecnepeboliHyto paboTy rpaaMpPHU NPU yCaoBUMK
cobntoaeHna NpaBua TPAHCNOPTUPOBKKU, MOHTAXKa M SKCMyaTauum.

2. Cpok rapaHtum 12 mecaues co AHA NPOAAXKM rPaanpHW.

3. B c/iyyae BbIXO4a rpafvMpHU M3 CTPOA B MEpMod rapaHTUMMHOrO CpPoKa NpeanpuaTMe-u3roToBUTE/b
NPMHMMaeT NPeTeH3UM TONbKO NpPW MOJy4eHMM OT "3aKasumKa" TexHMYeckM OBOCHOBAHHOTO aKTa C
yKa3aHMeM XapakTepa HeucrnpaBHocTei. B akTte ob6AsatenbHa MHbOpMaUMA O AaTax NOCTaBKM, MOHTaXa,
MycKa B 3KCMyaTaumio, YCAOBUAX XPAaHEHUA TPASMPHU A0 MOHTaXKa (Ha OTKPbITOM BO34yXe, Noj HaBeCoM,
Ha CK/nage), 0 TemnepaType U KayecTBe BoAbl, NOCTYNAIOWEN HA OXNaXKAEHME, CCbI/IKa HA MPOEKT CUCTEMbI
060pPOTHOrO BOAOCHABXKEHUA C YKasaHWeM NPOeKTHOM opraHu3auuun. WMHpopmauma o pesynbratax
NepuoaNYECcKOro KOHTPOIA U 0B6CNYXKNBAHUA N3N0MKeHbI B Pasgene 2 HacToALLLEro nacnopra.

4. B cnyvae BbIX0o4a M3 CTPOS B 3MMHWIA Nepuos HeobxoauMo NepedncanTb MeponpuaTUA, KoTopble 6bian
npeanpuHATLI ANA NpeaoTspalleHusa obaedeHeHUs rpagupHN, pacxod U TemnepaTypy BoAbl Ha BXode U
BbIXOAe.

4.2. CBUAEeTeJIbCTBO O IpUEeMKe

BeHTunatopHaa rpagupHa MP- 3aBogckom Homep Neo , MPUHATA U NpPU3HaHa
rog4HOWM K 3KChAyaTauuu.

HaTasbinycka " " 20 1 M.N. /
(nognuce) (pacwmndposka noanmcu)

4.3. OTMeTKH 3aKa34uKa

[aTa nonydyeHua rpaanpHu

N 20 r M.M. /

(nognuce) (pacwmndposKa noanmcu)

[ata MOHTarKka Ha 0bbekTe

o 20 r M.M. /

(noanuce) (pacwudposKa noanmcu)

[aTa nycka rpagMpHv B aKCMayaTaumto

o 20 r M.M. /

(noanuce) (pacwudposKka noanmcu)
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