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rPAOVPHA «POCUHKA-50/60»

PYKOBOACTBO MO 3KCIMIYATALUN

Hactosiee pykoBOACTBO MO 3KchinyaTauum npegHasHayeHo Ans
O3HaKOMIEHUS COTPYAHUKOB MOHTAXHbIX OpraHvsauni u obcnyxmnsarroLLero
nepcoHana C KOHCTpykuuen u paboton rpagmpHum «PocuHka-50/60», ans
M3y4eHust MpaBun 3KCryaTaumn (TEXHUYECKOro OOCMYXUBaHMWS, TEKyLLero
PEMOHTA, XpPaHEHWUS W TPaAHCMOPTUPOBAHUS), AONsl OTPaXKEHUS CBSA3EN U
yCrnoBui paboTbl, TEXHUYECKOro 0BCMYXXMBaHMSA N PEMOHTA.

1. OnucaHue u pabora.

paguvpHs NpeacTaBnseT coboin ycTpoicTBo, paboTatoLiee No NpUHLMNY
NPOTUBOTOKA BOAbI U aTMOCKepHOro Bo3ayxa.

OxnaxpgeHve BoOAbl B rpagvpHe OCYLLECTBNSIETCA nepegadyen Tenna
aTMocdepHOMY BO34yXy 3a CYET MOBEPXHOCTHOTO UCMapeHus Bodbl U
TennooTAa4n CONPUKOCHOBEHNEM (TEMMOMPOBOAHOCTU U KOHBEKLUN).

1.1 Ha3Hau4eHume.

1.1.1 M'pagnpHA NpegHasHadeHa ansa oxnakaeHus BoAbl, UCMOMb3yeMou
B TennoobMeHHbIX annapatax, npM ob6opoTHOM cnocobe BOOOCHAGXKEHUS.
MpagvpHa npuMeHsieTca B CUCTEMax OXMaXAeHUsi  MPOMbILUNEHHbIX
XONoAUITbHbIX YCTaHOBOK, KOMMPECCOPHbIX cTaHumn, cucTem
KOHOMLMOHMPOBAHUS BO3AyXa W ApPYroro TexHOomnornyeckoro obopynoBaHus,
TpeObyloLlero BoASAHOro oxnaxaeHusl.

1.1.2 B HavMeHOBaHUW rpagupHN, [OPOBHLIM 4YMUCMOM 0603HaYeH
AManasoH ONTUManbHOro pacxofda LUMPKYNAUMOHHOW BOAbl B MeTpax
KyGUYeCKMX B Yac.

1.1.3Boga, oxnaxgaemas rpagupHen, He [JOfKHa cojepxaTb
camoBo3ropatoLmxcs npumecen. CogepxaHve B BOAE XXUPOB, CMOS U
HedTeNnpPoOaoYKTOB HE OOJMKHO MPEeBbIWaTh 25 Mr/n, KONMYecTBO B3BELUEHHbIX
BewlecTs - 80 mr/n.
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1.2 TexHUYecKMe xapaKkTepPUCTUKN.

1.2.1 OcHOoBHble NapamMeTpbl rpagvpHM LOMKHbl COOTBETCTBOBATb
3Ha4yeHuaAM, NpeacTaBneHHbIM B Tabnvue 1.

Tabnuua 1
Ne HanmeHoBaHue 3HayveHue
n/n nokasarensi nokasartensi
1 |OvanasoH pacxoga Boabl, M3/ 50 - 60
2* |Oxnaxpgatowas cnocobHOCTb rpagupHU Npu
TemnepaType Bo3ayxa 25°C n
OTHOCUTENbBHOW BNaXXHOCTU 57%.
2.1 |[TemnepaTypa Bogbl Ha Bxoae B rpagupHio, °C 32 32
2.2 [Mepenag Temnepatyp (AT), °C 6,0 5,4
2.3 [Temnepatypa Boabl Ha BxoAe B rpagupHto, °C 65 65
2.4 |Nepenag temnepatyp (AT), °C 30,5 29,3
3 |MnoTHOCTb opoLueHust, M3/(4-Mm?) 14,6 17,5

4 |MoTepu BOObl Ha UCnNapeHne 3aBUCAT OT nepenaga TemnepaTyp Ha|
rpagupHe. Kaxabie 6,0 °C nepenaga o3Ha4aloT, 4TO NoTepu BOAbl C
napom cocTtaBnsaT 1% OT pacxoaa BoAbl Ha rpagupHe.

5 |KaneneHbin yHOC, %, HE Gonee 0,01
6 |KonuyecTBo BogopasbpbI3rmBaroLLmMx conen, LT. 32
7 |OaBneHuve BoAbl Ha BXoAe B rpagupHio, kla 40-70
(m.BOA.CT.) (4-7)
8 |O6wém BogonprémHuka, m3 2,72
9 |BeHTnnaTop oceson BO-16-308-
HP>K-3/25-10
9.1 |9nekTpoasuraTens ANP112MA6
- MowHocTb, KBT 3,0
- Yncno obopotoB, 06/MuH 950
10 [YpoBeHb Wyma Ha paccTtosHun 10 M OT rpagupHn co 65
CTOPOHBbI BeHTUnATopa, ABA, He Gonee
11 [FabapuTHble pa3mepbl; ANMHA, LUMPUHA, BbICOTA, M 2,2x1,7x3,5
11.1|FabapuTHble pa3mepbl 4ns TPaHCMNOPTUPOBKN:
Kopnyc BepxHuiA; AnvHa, WMpUHa, BbICOTa, M 2,2x1,7x1,5
OcHoBaHWe; AnvHa, WMpPKWHA, BbICOTa, M 2,2x1,7x2,1
12 |Macca, kr:
- ©6e3 BoAbl 1420
- Npw aKcnnyaTaumm 2200450
- NPV MakCUMasibHOM 3arnoSyIHeHUN BOAOW, He Goree 4140

* N'ameHeHne ntoboro 13 napameTpoB NPUBOAUT K U3MEHEHMIO AT.
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1.3 YcTpounctBo U pabota

1.3.1 Cxema rpagvpHu npeacTtasneHa Ha puc.1.
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Puc. 1. Cxema rpagmpHu

1-ocHoBaHWe; 2-KOpnyc BEPXHUIA; 3-BEHTUNSTOP; 4-Bogopacnpegenvrens; 5-
conno BogopasbpbidrvBatoLlee; 6-ntoK Koprnyca BEPXHEro; 7-JI0K OCHOBaHUS;
8-spyc opocuTensi BepxHui; 9-Apyc opocuTenst HwkHui; 10-obevalika
BeHTMNaATOpa; 11-BogonpmémHuk; 12-natpybok cnuBHOW; 13-orpaxaeHue
BeHTUNsATopa; 14-natpybok HanopHbli; 15-ynnoTHWUTEnNb (B KOMMMEKT
noctaBku He BxoguT); 16-nmatpybok BBoga anekTpokabensi; 17-npuama
pewéTyaTtas NP-50.
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1.3.2 YCTpPOWCTBO rpagupHu.

OcHoBaHMe 1, HWKHEWN YacTbo KOTOPOro ABMSETCS BOOONPUEMHUK 11 C
naTtpybkom cnmBHbIM 12. B ocHoBaHWMM ycTaHoBNeHa obevanka BeHTMATopa
10 ¢ BeHTUNgaTOpPOM 3. B KOpnyce BepxHeM 2, yCTaHOBMNEHbI APYyC OpOCUTENS
HWKHUA 9 1 Apyc opocuTens BepxHUn 8, cocTodaLlmMe U3 Npu3mM peLuétyaTthbix
MP-50. Opocutenb, coctoswmn m3 npmam [1P-50, npeactaeBnsieT cobon
NPOCTPAHCTBEHHYIO pEeLIETHaTYI0 CTPYKTYpY, NPOHMUaemylo Ans BOAbl U
BO34yxa, C HEOOXOANMOW NOBEPXHOCTBLIO AN OCYLECTBNEHNS MHTEHCUBHOIO
TennomaccoobmeHa BoAbl C BO3AQyXom.B kopnyce BepxHem CMOHTMpOBaHa
BogopacnpegenvTenbHasa cuctema, CocTosLas M3 TPEX He3aBUCUMMbIX TPYD
Bogopacnpegenutens 4. Ha «kaxgonm Tpybe Bogopacnpegenutens
ycTaHoBneHo no 18 sogopasbpbi3rnBatoLmx conen 5. BeinyckHble 0TBEpPCTUSA
conen HampaefeHbl BBEpPX B fApyc opocutens BepxHun 8. Tpy6bl
BoAoOpacnpeaenuTenss UMelT YKIOH B CTOPOHY MNaTpybkoB HanopHbix 14.
MogBoa an. NUTaHWs K gBUraTento BEHTUNSATOPa NpOM3BOAMTCA NO naTtpybky
BBOAa anekTpokabens 16. 3oHa BpaweHus paboyero koneca BeHTMIATOpa
oTAeneHa oT 30Hbl 06CNyXMBaHMA orpaxgeHmem BeHTunsaTopa 13.

1.3.3 OcHoBaHue n Koprnyc BEPXHWUIA M3roTOBMEHbI N3 ctanu 3, t-3mMm no
FOCT 16523-97. NokpbITME — NOPOLLKOBAs OKpacka.

1.3.4 T'pagupHa KoMNnekTyeTcs LWUMTOM YynpasneHus (onuus). LWut
ynpaBneHusi NpeaHasHayeH Ans nycka M OCTaHOBKN BEHTUNATOPa rpaavpHu,
a Takke AnA MMAaBHOrO M3MEHEHMA 4acToTbl BpalleHus [ABuratens
BEHTMNATOPa B 3aBMCMMOCTM OT TemnepaTypbl BoAbl B cUCTEME OOOPOTHOrO
BogocHabxeHusi. B cocTtaB wumTa ynpaBneHus BXOAAT MyckoBas W
CUrHanbHass  annapaTypa, 4acToTHbIM  npeobpasoBaTenb,  OaTyuk
(Tepmonapa) anga onpegeneHus TeMmnepaTypbl BoAbl. nekTpuyeckasa cxema
1 onucaHne paboTbl WKUTa ynpaBneHns npeacTaBneHbl B CONPOBOANTENBLHON
OOKYMEHTauUMmM Ha WUT yrnpaBrneHus.

1.3.5 Paborta rpagupHu

1.3.5.1 Harpetas Boga no naTtpybkam HanopHbiM 14 nocTynaer B
Bogopacnpegenutens 4 un 4epe3 comnna BogopasOpbidruBatowime 5,
paBHOMEpPHO pacnpefenseTca no ceyeHwuto rpagumpHu. BeHTtunatop 3 wus
BHELUHeW cpefbl HarHeTaeT BO34yX B rpagupHIo. Spyc opocuTens HMKHUN 9
CO30aET  COMPOTUBIIEHME MOTOKY BO34yxa, YTO CrnocobcTByeT  ero
paBHOMEPHOMY pacnpefeneHnto N0 CeYeHUIo rpagupHn npyu OOCTUXKEHUU
30HbI pa3bpbi3rnBaHns Boabl. [pu Hanope Boabl He meHee 30 kla dhaken
pasbpbi3rMBaHNsa NOAXBaTbiBA€TCA MOTOKOM BO3fdyxa M nonagjaetr B sipyc
opocuTens BepxHui 8, npoHukas Ha 75% ero BbicoTbl. OcTanbHble 25%
BbICOTbI OPOCUTENS BbINOMHSAIT PYHKUMIO BogoynoBuTtend. CTpyu n kannm
BOObl CcoOMpuKacawTcad C npuaMamu pewértdyatbiMu 17, MHOroKpaTHO
apobaTcs, yBenm4ymsasi Npy 3TOM CBOK MOBEPXHOCTb, C KOTOPOW NPOUCXOAUT
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ucnapenve Bnarv. Takum obpas3om, NPONCXOANUT NEPBbLIV 3Tan OXMNaXAeHUs.
3atem BOAa MOCTynaeT Ha SpPyC OPOCUTENS HWXKHUA 9 U, NPOXOAs CKBO3b
Hero, noaBepraeTcd [AOMOSHUTENbHOMY OXMaXAeHuto (BTOpow aTtan).
OxnaxpéHHass Boga cobupaetca B BogonpuémHunke 11 m depes naTpybok
CNUBHON 12, cCaMOTEKOM, NOCTYyNaeT B CAMBHYO MarncTparnb.

1.3.6 MNoTepu BOAbI.

1.3.6.1 be3BoaBpaTHble NoTepun BoAbl Npu paboTe rpagvpHN COCTOAT U3
notepb Ha KanenbHbll YHOC W Ha wucnapeHue. [loTepn Boabl
paccuuTbiBalOTCA B MNPOLIEHTHOM OTHOLIEHWW K pacxody BOAbl yepes
rpagupHio, B T.4.

—  KanenbHbIN yHOoC He npesbiwaeT 0,01%;

— notepu BoAbl Ha mcnapeHum coctaenawT 1% Ha kaxgble 6°C
nepenaga TemnepaTypbl BOAbl BXOAAWEW B T[pagupHio U
BbIXOASLLEN U3 HEE.

1.3.6.2 KanenbHbIN YHOC W3 rpaguvpHM UK MNOTEPU Ha uMchapeHue
KOMMNEeHcupyeTcs nognuTkon BoAbl B Gak-pesepByap cucTemMbl 060POTHOMO
BOAOCHabXeHus.
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2. Acnonb3oBaHMe NO Ha3HA4YeHUIo.

2.1 Cxembl cncteM 060pOoTHOrO BogoCcHabxeHus (puc.2).

1 Paboyuti  KoHmyp 1
KOHMYp / oxnaxoeHust

*IE I !
2 OF) &2

nepenus

| 4 4 — 4

bak eopsyeti 800bI Bak xonodHol 800bi
a) OOHOKOHTYpHasi ©) OBYXKOHTYpHas
Puc.2. CxeMbl cuctem o60pOTHOro BOAOCHaGXeHuUs:

1 — rpagupHs; 2 — Hacoc; 3 — TexHonornyeckoe obopynosaHue; 4 — Bak-
pesepByap.

2.1.1 Bblbop cxembl 0GOPOTHOTO BOAOCHabXEHWs OcyluecTBrnseTcs eé
nonb3oBaTenem.

2.1.2 OgHOKOHTYpHas cxema cucTembl OBOPOTHOrO BOAOCHaGXKEHMS
(puc.2a) npumeHseTcs:

— Npun HEN3IMEHHOM pacxone BoAbl B CUCTEME;

— npy OTCYTCTBMM paspbiBa CTpyM BoAbl Ha BbIXxoge U3
TexHomnorn4yeckoro o6opyaoBaHus;

— npwu TEXHNYECKOW BO3MOXHOCTU rpagupHmn  oTBectn Tenrno,
BblAeNleHHOe TeXHOJ10rM4eCcknm oGopy,u,oaaHmeM .

2.1.3 [IByXKOHTYpHasi Cxema CUCTEMbl OGOPOTHOrO BOAOCHAGXKEHUS
(pvc.26) cocToMT M3 OBYX HE3aBWCUMbIX KOHTYpPOB - paGoyero KOHTypa u
KOHTYpa oxnaxaeHusi. OHa NpuMeHsieTcs:

— Npu n3aMeHarLemMca pacxone soabl B pa6oqu KOHTYpE;

— MpU Hanuuuu paspbiBa CTPyM Ha BbIXOAE M3 TEXHOSIOMMYECKOro
obopynoBaHus;
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— MNpW HEBO3MOXHOCTM KOMMEHCaUMU rpagupHer TennoBblaeneHus
TEXHONOIMY€ECKOoro obopynoBaHusi npwu MCMOb30BaHNUM
OOHOKOHTYPHOW CXeMbl. B aToM cnyyae pacxod Boabl B KOHType
oXnaXkdeHWs [OJPKEH nMpeBblliaTb pacxog BoAbl B paboyem
KOHTYpe, ANs 4Yero criegyeT MNpPUMEHATb rpagupHio  Gorbluei
NPOVN3BOAUTENBHOCTMU.

2.1.3.1 Ina obecne4veHns TennoBoro 6anaHca cUCTEMbI, pacxon Boabl U,
COOTBETCTBEHHO, KONMWYECTBO rpagupeH B KOHTYpEe OXMNaXAEeHWs OOIDKHbI
paccuuTbiBaTbCH, UCXOAS W3 TEMMOBOM Harpysku pabodero KoHTypa WU
oxnaxgatoLern cnocobHOCTU rpagupeH.

Mpumep:

Pacxoa Bogbl Ha o6opygoBaHme G — 15 m3/u.

Temnepatypa Bofbl Ha Bxogde B obopyaoBaHune — 23°C

Temnepatypa Boabl Ha Bbixoae 13 obopyagoBaHus —41°C

AT -18°C

TennosblgenexHve Ha 06opyaoBaHUK onpeaensieTcsa no opmyrne:

Q =G - AT - c, rae Q — TennoBbigeneHue, Mkan/y; G — pacxog BoAbl,
M3/4; AT — nepenag Temnepa-Typ Ha Bbixoae/Bxoae B obopynosaHue, °C; ¢ —
yaenbHasa TennoémkocTb Boabl, 1 Mkan/(m? - °C).

B ganHom npumepe Q = 270 Mkan/u.

Tenno, BoigeneHHoe obopygosaHmem, coctasnseT 270 Mkan/y. 1o xe
KonuMyecTBo Tenna Heobxogumo oTobpaTb rpagvpHen y Bogbl. Ecnm
ncnonb3oBaTb OAHOKOHTYPHYH) CXeMy, TO OTobpaTb [AaHHOe KONMYecTBO
Tenna, To eCTb CHU3UTL Temnepatypy Boabl ¢ 41°C go 23°C, rpagupHen ¢
pacxofom Boapbl 15 M3/4, He NO3BONAOT €€ TEXHUYECKNE BO3MOXHOCTW.

B pmaHHOM npumepe HeobGXoOUMO MPUMEHUTb 2-X KOHTYPHYKH CXEMy C
pacxoioM BoAbl B KOHType oxnaxaeHuws 60 m3/4. B kOHType oxnaxgeHus
rpagvpHs CHM3UT Temnepatypy Bogbl Ha 4,5°C. BenuuunHa, oTobGpaHHOro
Tenna rpagupHen y Boabl, coctasut: Q = 60 m3*/y - 4,5°C = 270 Mkan/y, T.e.
TENONOIOWEHNE B KOHTYPE OXITaXOEHUS pPaBHO TEMNOBLIAENEHNIO B
paboyeM KOHType — B CUCTEME YCTaHaBIMBAETCA TENMOBOWN GanaHc.
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3. TexHn4yeckoe obcnyxmuBsaHue.

3.1 MoHTax rpagmpHu.

3.1.1 MpagunpHa ycTaHaBnMBaeTCa MNPeanoyYTUTENbHO BHE 34aHWs, Ha
TBEPOOE OCHOBAHME UMK pamy 1 3aKpennseTcst aHKkepHbIMU BonTamu.

3.1.2 NpagupHsa He JormKHa ycTaHaBnNuBaTbCcs B6NU3N MCTOYHUKOB Tenna.
3.1.3 YcTaHoBKa rpagupeH gonyckaeTcs:

3.1.3.1 BHyTp  nNpou3BOACTBEHHOIO  MOMELUEHUA, NpU  yCroBUM
obecneyeHns rpagupHM NOKanbHOW NPUTOYHO-BBITSDKHOW BeHTunsumen. Bo
nsbexaHne nonagaHus BIAXHOro BO34yXa W3 BbITSHKHOIO KOMfekropa B
NPUTOYHBINA, PacCTosHME MeXOy HMMU Ha BbIXoAe M3 NOMeLUEeHUs OOSMKHO
ObITb He MeHee 5,0 m.

3.1.3.2 Ha nepekpbITUAX 3g4aHnin, Npu NpoBegeHN COOTBETCTBYHOLLMX
NPOEKTHbIX paboT.

3.1.4 OcHoBaHuMe 1 ycTaHaBnuBaeTcs Takum obpasom, 4Tobbl obevarika
BeHTUNATOpa 10 MMena ykrnoH BHYTpb rpaamMpHu He meHee 0,5°.

3.1.5Ha ocHoBaHue 1 ycTaHaBnuBaeTCA KOPMYC BEPXHWUA 2 Takum
obpasom, 4TOObLI MaTpybok HamopHbi 14 Bogopacnpegenutens 4 Obin
HanpaBneH B CTOPOHY yAobHyw pAnd nonb3oBatens. 3as3op Mexagy
OCHOBaHMEM UM KOPMyCOM BEPXHWM 3arnofHaeTcs ynnoTHuTenem 15 (B
KOMMIEKT NMOCTaBKWU HE BXOAMT).

3.1.6 ina onpepeneHvs pacxod Boabl B 3aBMCMMOCTM OT Harnopa Ha
BXOZEe B rpaguvpHio (Tabnuua 2) pekoMeHAyeTcs ycTaHOBKa Ha naTpybok
HanopHbIi MaHOMeTpa (B KOMMINEKT NOCTaBKWU HE BXOAMUT).

Ta6nuua 2
20(2)130(3)140(4)50(5)60(6)[70(7)|80(8)|100(10)

Hanop Boabl Ha Bxoge B
rpagupHio, klMa (M BoA. cT.)

Pacxop Boapbl Yepes

3 32 | 40 |44,8|52,8|59,2(62,4|67,2| 78,4
rpagupHio, m3/yac

3.1.7 HanopHas Maructpanb, noaBoavMMasi K natpyoky HanopHomy 14,
OO0IMKHA ObITb BbINOSIHEHA TPYOOW C HAPYKHBLIM AnamMeTpoM 127 MM.

3.1.8 CnuBHasa Maructpanb, oTBoauMmas oT natpybka cnuBHoro 12,
OOIMKHA ObITh BbINOSIHEHA TPYOON C HAPYKHBbIM AMaMeTpoM 159 Mm.

3.1.8.1 [Mpn _MoOHTaxe CHAWBHOW MarucTpanu, cnveHasg Tpyba B Oake-
pesepByape Jo/hkHa OblTb YCTaHOBMNEHA Bbllle YPOBHSA Bodbl. CrivB BoAbl 13
TpyObl gormkeH ObiTb cBOGOAHBIM, 6€3 nognopa.
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3.1.9 Bo wu3bexaHne npomep3aHWsi HaMopHOW MarucTpanu npu
BbIKIMIOYEHMM Hacoca, AOMKeH ObiTb obecneveH GecnpensiTCTBEHHbIA CMYB
BOoAbl B 6ak-pesepByap no 6annacy, MnHyst Hacoc.

3.1.10 Tpybbl HamoOpHOM W CHAMBHOW MarucTpanen, BO u3bexaHue
NpoMep3aHunsl B 3UMHWIA Nepuog, AOMMKHbI ObiTb TENNOM30NIMPOBAHHBIMMU.

3.1.11 lMpw akcnnyaTauuun rpagupHn 6e3 Wwuta ynpaeneHns (onuus), Ans
NOBLILEHMA HAAEXHOCTU paboTbl B XOMNOAHbLIA Nepuos pekoMeHayeTcs
npeaycMoTpeTb aBTOMATMYECKOE OTKMYEHWE BEHTMRATOpa C MOMOLLbIO
Tepmopene (B KOMMNMEKT noCTaBku He BxoauT). [lpy  NOHWXeHuu
TemnepaTypbl BOAbl, OXNaXaéHHow B rpagupHe, o 12...8 °C, BeHTUNATOp
OOIMKEH OTKIYaThCS.

3.1.12 isuraTenb BEHTUNSATOPA AOIMKEH ObiTb MOAKMIOYEH K MMTaroLen
cetun HanpsbkeHnem 380/220 B, yactotomn 50 Nu. Moasoa cmnoBsoro kabens k
SMNeKTPOABUraTeNio BEHTUMATOPA OCYLLIECTBNAETCA MO naTpybky BBoOAa
anekTpokabens 16.

3.1.13 3asop mexay nonactamu paboyero koneca u obevankon OoSmKeH
ObITb paBHOMEpPHbIM. [Mpy HapyLLeHM paBHOMEPHOCTM 3a3opa AOIMkHA BbiTb
npovssefeHa UEHTpoOBKa BeHTunAtopa. LleHTpoBKy Mo  BepTuKanu
npon3BoauTb c NOMOLLIbIO perynmpoBOYHbIX NpoKnaaokK nog
anekTpoasuratenem. LIeHTpOBKY NO ropu3oHTanu nponsBoanTb CMeLLeHUEM
anekTpoABuraTens B nasax nnowagku KpenseHus anekrpoasuraTens.

3.1.14 Tepeg  BKNOYEHWEM  rpaguMpHM  HeobxoAMMO  NPOBEPUTH
NpaBuUMbHOCTb MOHTaXa, HagéXHOCTb 3aTHAXKM pPe3bbOoBbIX COeAVHEHUA |
repMeTUYHOCTb YNIIOTHEHUN.

3.1.15 KpaTKOBpPEMEHHbLIM  BKITHOYEHMEM  BEHTUNATOpPa  ONpeaenuTb
HanpaBneHue BpalleHus paboyero koneca (Bo3gyx OOMKEH HarHeTaTbCcs B
rpagvpHio). Mpu HeobGXxOAMMOCTU, MOMEHATb MecTamy ABe asbl kabens
NUTaHWS Ha BbIXOAHOW CTOPOHE aBTOMAaTMYECKOro BbIKMoYaTeNs.

3.1.16.1 [OemoHTax pabo4yero koreca BeHTMNsTopa C Bana
anekTpoasuratens (puc. 3):

— BbiBepHyTb 60NT A, yaepx1BaloLWuUi CTPaxoBOYHyto wanby b Ha
Bany anekrpoasuratens XK.

— Ocnabwutb BUHTLI B Ha BTynke [, ucnonb3ysa TopLeBoOn Koy Ans
BHYTPEHHEro LWecTUrpaHHmKa 5 Mm.

— BbIBEpHYTb OAMH YyCTAHOBOYHbBIN BUHT B.

— CwmasaTtb pe3bby yCTaHOBOYHOrO BUHTA B u ycTtaHoBUTHL €ro B
pa3xumHoe otBepctue 1 BTynkn I,




2\

HAYYHO-MPOU3BOACTBEHHASA ®UPMA

TEX3 KO”POM PyKOBO,D,CTBO no aKkcnnyataunn.

BBopaunBaTtb BUHT B B pa3xumMHom otBepcTtue 1 BTynku go 1ex
nop, noka ctynuua [ ¢ pabouum konecom E He cHumeTcsa C
BTYNKn I

CHaTte BTYNKy I ¢ Bana XK, pasxumas paspe3 BTynku [
OTBEPTKON C NMPAMbBIM LUITULIEM.

CHsatb cTynuuy [ ¢ pabounm konecom E ¢ Bana XK.

HEJTIb3A gemoHTMpoBaTh ctynuuy [1 ¢ paboyero koneca E, T.k.
3TO NpuBEAET K HapyLwieHuo BanaHcuposkm paboyero koneca.

Puc.3. Pabouee Koneco BeHTUNATOpPA.

A - 6onT; b - cTpaxoBoyHas wawnba; B - ycTaHOBOYHbIE BUHTbI; [ - BTYIKa;
- pa3XuMMHOM oTBepcTue BTynku; [ - cTynuua paboyero koreca;
E - pabouee koneco BeHTUNATOpPA; XK - Ban anekTpoaBuraTternsi.

M

3.1.16.2 MoHTax pabouyero koneca Ha Ban anekrpoasuratens (puc. 3):

Ounctutb 1 06€3XMPUTL NOCagOYHbIE MecTa BTYNku [, cTynuubl
[ v Bana anektpogsuratens XK.

YCTaHOBUTB LUMOHKY B LLINOHOYHbLIN Na3 Bana XK.

PasmecTtutb pabouyee koneco E co ctynuuen [ Ha Bany XK.
YcTaHoBUTb BTYNKY [, pasxumas paspes BTYNku [ oTBEpTKOM C
npsMbIM Wnvuem, Ha Ban K 3anognuuo ¢ Topuom Bana X.
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rPAOVPHA «POCUHKA-50/60»

— YcTtaHoBuTb cTynuuy [l Ha BTYnky [, COBMECTMB YCTaHOBOYHbIE
OTBEpPCTUS.

— CwmasaTb yCTaHOBOYHbIE BUHTLI B 1 yCTaHOBUTBE UX B OTBEPCTUS
¢ pesbbon Ha ctynuue [.

— Wcnonb3ya TopueBoW kntoud Ans BHYTPEHHEro LUecTUrpaHHuKa
5 MM, 3aTAHYTb yCTaHOBOYHbIE BUHTBI B go ynopa.

— YcTaHOBWTb CTPaxoBOYHYHO Wanby b Ha Bany anekTpogsuratens
K 1 3akpenuTb €€ 6ontom A.

—  Bknmountb BeHTUNsiTOp Ha 30+60 muH. [ocne 4yero npoBepuTb
3aTSXKKY YCTaHOBOYHbIX BUHTOB B. T[lpu HeobGxogmmocTu
noaTAHYTb.

— [nsa npegoTBpalleHns nonagaHus rpsisau 3anonHUTb BCE MyCTbie
OTBEPCTUS CMA3KOW.

3.1.17 Tlpn npoBeoeHUN MOHTaXHbIX pabOT AOMMKHbI cobnogaTbes
npaeuna TexHukn GesonacHocTn, nanoxeHHoie B CHull 111-4-80, npasuna,
AEeNCTByOWME Ha npeanpuaTMM U U3MNOXeHHble B pasgene "Mepebl
©e3onacHoCTU" HaCTOSILLEro pyKOBOACTBA MO 3KCnyaTauuu.
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HAYYHO-MPOU3BOACTBEHHAA ®UPMA
P\ TEXaKOMPOM Py0BORCTEO Mo aKCHAYATALI

3.2 Mepbl 6e3onacHoOCTM.

3.21K pabote c rpagupHerh [OOMKHbI  Adonyckatbcs — nuua,
O3HaAKOMMBLUMECS C YCTPOMCTBOM rpaguvpHu, HaACTOSILLMM PYKOBOACTBOM MO
aKCMnnyaTaumm 1 NnpoLueaLlne UHCTPYKTaxX No TexHuke 6e3onacHocTy.

3.2.2 Okcnnyataums  anekTpoobopyaoBaHMS OOMKHA BbIMOMHATLCA B
COOTBETCTBMU c "Mpasunammn TEXHUYECKON aKkcnnyaTauumm
anektpoyctaHoBok" u  "lpaBunamyn  TexHukn  GesonmacHocTM  npwu
aKcnnyaTauumn anekTpoycTaHoOBOK".

3.2.3 Kopnyc anekTpoaBuraTensi BEHTUNSATOPA AOMKEeH OblTb HaaéXHOo
3a3emMnéH, cornacHo NOCT 12.1.030-81 n MNy3-76.

3.2.4 PeMoHTHble paboTbl C y3namu rpagupHU OOMKHbI NPOM3BOAMTLCS
TOJbKO NPW OTKIMIOYEHHOM NMUTAHUM BEHTUNATOPA.

3.2.5 3anpellaeTcs BKMOYEHWE BeHTMUNsITOpa npu obnegeHeHun ero
nonacTten 1 BHyTPEHHE NOBEPXHOCTU 0BeYanKku.

3.2.6 MNnowagkn 1 npoxoabl BOKPYr rpagupHU AOMKHbI ObiTb CBOBOAHBI.
O6pasoBaHue Haneau B 30He 0BCNYyXUBaHNS HE AOMYyCKaeTCs.

3.2.7 BHumanue! Npy HeobGXoaMMOCTW BbINOMHEHUS CBapOYHbIX paboT,
BO n3bexxaHme BO3ropaHusi, nonumepHasa Hacagka u3 npuamsbl MNMP-50 gomkHa
ObITb U3BMeYeHa U3 rpagvpHN WNM M30NMpoBaHa OT MecTa MpoBeAeHWUs
CBapKWN TENNON3ONALNOHHBLIM OrHe3aLWNTHLIM MaTepuanom.

3.2.8 3anpelyaeTcs akcnnyaTaumsa rpagmpHu:

— NpU  HapyweHUM LEeNOCTHOCTM  3a3eMmsiowux  (3aHynsoLmx)
NpPOBOAOB;

— Npu HapyweHunn UerioCTHOCTU OPOCUTENA;
— Npu OTCYTCTBUN OrpaxXaeHnd BEHTUINATOPA;

— NPU CHWKEHUU TemnepaTtypbl BOAbl Ha BbIXO4E W3 rPagvpHU HUXe
5°C, BO nsbexaHme obpasoBaHus Nbaa BHYTPU rpagupHu;

— Npuv MOBbILEHUWN AaBMeHUst BOAbl B Bogopacnpenenvtene 6Gonee
1,2 -105 Ma (1,2 kr/icm?).
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rPAOVPHA «POCUHKA-50/60»

3.3 NpoBepka paboTOoCNOCOOHOCTM.

3.3.1Ans KoHTpomnsi 3a paboToil rpagvpHU pPEeKOMEHOYeTCs BECTM
XKypHan permcrtpauuy creayrowmnx napaMmeTpos:

— TeMmnepaTypa BOAbl Ha BXOA4e B TPaguMpHIO M Ha BbIXoAge K3
rpagupHu;

—  pacxop Bofabl Yepes rpaaupHIo;
— Temnepartypa BO3ayxa Mo CyxoMy M CMOYEHHOMY TEPMOMETPAM.

3.3.2 CuctemaTnyecku cneautb 3a paboToi BeHTUNATOpa UM OaBneHueM
BOAbl Ha BXoJle B BogopacnpeaenuTtens.

3.4 Nopsapok TeXHMYECKOro obenyxuBaHus

3.4.1Tlpn oakcnnyataumMm rpagupHu He TpebyeTcs MNOCTOSHHOrO
NpUCYTCTBUS 06CNYyXMBalOLLEero nepcoHarna.

3.4.2 Buapl TEXHNYECKOro 06Cny>KMBaHUS:
3.4.2.1 ExxegHeBHbIN OCMOTP

Mpu exxegHEBHOM OCMOTpE NPOBEPUTb OTCYTCTBME MOCTOPOHHMX LLIYMOB
npu paboTe BEHTUNSITOPA, a TakKe NPOBECTM BU3yarlbHbI OCMOTP rpagupHu
Ha oTcyTcTBUe Teuun BoAbl. [pu oBHapyxeHUn AedekToB, rPAAUPHS AOIMKHa
6bITb OCTAHOBMNEHA U AeDEKTLI YCTPAHEHDI.

3.4.2.2 ExxeMeCsaYHbI TEXHUYECKUI OCMOTP

MNpn exeMecsyHOM TEXHUYECKOM OCMOTPe BbINOMHWUTL  paboThbl
eXeOHEeBHOro OCMOTpa, a TaKke MpOBEpPUTb COCTOSIHUE MPOBOAOB
AMNEeKTPONMUTaHWS U 3a3eMIIEHUsI BEHTUNSATOpa, CTeMeHb 3apacTaHus U
3acopeHus opocuTens, oTCyTCTBUE 3acopa B connax
BOOOPa3bpbI3ruBaoLLmX. BeisBneHHble 4edeKTbl YCTPaHNUTD.

3.4.2.3 BExxerogHoe TexHunyeckoe obenyxmnBaHue

Mpyn eXerogHoM TEXHUYECKOM OOCMYXMBaHWM BbINOMHUTL pPaboThl
€XEMECSYHOro  TEXHMYECKOTO  OCMOTpa, MPOBEPUTb  COMPOTUBIIEHUE
n3onsAUMN Mexay ceTeBbiM kabernem M KOpnycoM rpagvpHWU, NPOBEPUTb
COMpoTUBNEHMe Uenen 3a3emneHusi. [lpoBepuTb cocTosiHMe pabouyero
Korneca BEHTUNATOPaA ANs onpeaeneHust M3Hoca M NOBPEXAEHNs nonacTen,
NpoBEpUTb  COCTOSIHWE  coeduMHeHWs pabodero koneca C  Banowm
anekTpoasuratensi. [poBepuTb CTeneHb 3aunuBaHus AHuWa Gaka.
BbisiBneHHble AedekTbl YCTPaHUTb.
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HAYYHO-MPOU3BOACTBEHHAA ®UPMA
P\ TEXaKOMPOM Py0BORCTEO Mo aKCHAYATALI

4. TeKywmnin peMOHT.

4.1 Tekylnn pemMoHT BKItoyaeT paboTbl, CBSI3aHHbIE C yaaneHnem
HencnpaBHOCTEN, BO3HUKAIOLWMX B Mpouecce akcnnyartauun (tabnuua 3).

Tabnuua 3
Onucanue Bo3moxHbIe NPUYKHbI YKaszaHus No yCTpaHeHMo
HeuncnpaBHOCTEN HeuncnpaBHOCTEN
CHusunacb — Ynan Hanop BoAbl Nepes|— YCTpaHUTb HEMCNPABHOCTM
adbdheKTMBHOCTL |Bogopacnpenenurenem B NOABOASLLEN MarncTpanm
oxnaxxaeHusa — 3acopunacb 4acTb — M3Bneus conna,
BOAbI BOAOPa30pbI3rMBaoLLmnx NPOYNCTUTb MU NPOMbITb OT
conen 3acopeHun
MoBbicurics — HapyweHa — BoccraHoBuTb
KanesbHbIi YHOC |paBHOMEPHOCTb YKNaAku  [paBHOMEPHOCTb YKNaaKu
npuam MP-50 npusm
MoBblweHHbI |- PasbanaHcuposarncs — OtbanaHcupoBaTb
Lym npu paboTe [BeHTUNATOP BEHTUNATOP, A0BMTLCA
rpagnpHn — JlonacTtu paboyero NnNaBHOCTU BpaLLeHus
koneca 3afesatoT obevaliky|paboyero Koneca
n3-3a HapyLIeHUs — YCTpaHuTb 3ageBaHue
LEHTPOBKN YCTaHOBKM NyTEM LLEHTPOBKM
BeHTUNSATOpa BEHTUNSATOPA, OTHOCUTENBHO
obeyvankm
ObnenerHeHne |- Pa6ota rpagupHv npu - OTKMIOYUTE BEHTUNSTOP
9NeMEHTOB MOHMKEHHbIX
rpagvpHm Temneparypax
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rPAOVPHA «POCUHKA-50/60»

5. TpaHCNOPTUPOBaHME U XpaHeHue.

5.1 TpaHcnopTMpoBaHWe TpadupHU OCYLLECTBIAETCH aBTOMOOWUIbHbLIM,
XeNe3HOAOPOXHbLIM U BOAHBIM TPaHCMOPTOM.

5.2 Tpu npoBegeHuMM MNOrpy304HO-Pa3rpy30yHbiX pPaboT M MOHTaxa
rpagvpeH HeoOXOOMMO  pYKOBOACTBOBATbCA  CXEMOW CTPOMOBKMU,
npuBeféHHON Ha puc.4. Bo mnsbexaHne pedopmaumm KoprnycoB rpagvpeH
npu  CTPOMOBKE  AOMMKHbI  MCMOMb30BaTbCA  YeTblpe  CTPOMOBOYHbLIX
npucnocobnexuns.

L L
3
o Lo
S “ o
N
| L 1700 2 200
L 1700 2 200
OcHoBaHue Kopnyc BepxHun

Puc.4. Cxema cTpOnNOBKMU rpagupHMu.

5.3 Banpewaetcda nogHMMaTte KOPMyC BEPXHUM rpagupHN  BUMOYHBIM
NOALEMHMKOM C Bunamu, AfMHA KOTOpbIX MeHee rabapuToB Kopnyca
rpagupHu (puc.5).

/10 /10
—N)—©Q O

Puc.5. Cxema TPAHCNOPTUPOBKU KOpnyCca BepxXHero rpagupHu
BUITOYHbIM NOrpy34nUKOM.
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HAYYHO-MPOU3BOACTBEHHAA ®UPMA
P\ TEXaKOMPOM Py0BORCTEO Mo aKCHAYATALI

5.4 Mpwu norpy3ske, TPaHCMOPTUPOBKE W pasrpyske rpagnpHu Heobxoaumo
cobniopate TpeboBaHWs, OEWCTBYIOLUME Ha COOTBETCTBYHOLIEM BUAE
TpaHcnopTa u mepbl 6e3onacHoctn cornacHo FOCT 12.3-009-76.

5.5 3a pedektbl M NONOMKKU, BbI3BaHHble HecobnwaeHMeM npasun
TPaHCNOPTUPOBKU, N3rOTOBUTENb OTBETCTBEHHOCTU HE HECET.

5.6 Mpu XxpaHeHun rpagupHu AOSHKHA OblTb WCKMOYEHA BO3MOXHOCTb
BO3ropaHusi NONMMeEpPHOI Hacaaku.

5.7 Mpu XxpaHeHWu rpaavpHU, BO WU30EXaHWe ronagaHus BHYTPb
MOCTOPOHHMX NpPeaMeTOoB, NaTpyOKW HaMOpHble M CIMBHOW AOIMKHbI ObITb
3arnyLeHsl.
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6. Oxnaxparouwas cnocobHOCTb rpagupHU.

6.1 Oxnaxpgatowasi cnocobHOCTb rpagvpHN 3aBMCUT OT pacxoda BoApbl,
TemnepaTtypbl BO3gyxa Mo cyxomy TepmomeTpy (TB034.), OTHOCUTENbHOW
BnaxHoctn (W) n onpeaensieTcs no rpacpukaMm oxnaxgeHust Ha puc.6 u 7,

roe

T1 — TemnepaTypa BOAbl Ha BXOAE B rpaaupHIo;

T2 — TemnepaTypa BoAbl Ha BbIXO4e U3 rpagupHu;

W— oTHOCUTENbHas BNaXHOCTb BO3ayXa.

T1, rpan.C

T1, rpaa.C
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60 1
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70
60
50
40
30
20
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0

Teo3a.=16rp.C
4

Teo3a.=22rp.C

Te03a.=28rp.C

10 15 20 25 30 35

T2, rpan.C
[ [
+— W=70%
Teo3a.=16rp.C
Te03a.=22rp.C
/// Te03a.=28rp.C
vV
A
=

10 15 20 25 30 35
T2, rpan.C

T1, rpan.C

T1, rpaa.C

70 T T |
60 +—— W=50%
Teo3a.=16rp.C
50 Ts03a.=22rp.C
40 TB03a.=28rp.C
27
30 /
NNy 74
=
10
0
10 15 20 25 30 35
T2, rpan.C
70
[
60 T— W=90%
50 Teo3n.=16rp.C
40 // Tso31,=22rp.C
30 AN TB034.=28rp.C
20 // ;//
10 ~
0

T2, rpap.C

Puc.6. Fpachmku oxnaxaeHusa npu pacxoge soabl 50 m3/y:

17



2\

HAYYHO-MPOU3BOACTBEHHASA ®UPMA

TEX3 KO”POM PyKOBOﬂ,CTBO no aKkcnnyataunn.

T | T

60 T— W=30% Teo3a.=16rp.C 60 T— W=50%

50 Ts034.=22rp.C 50
"é 0 A ‘A Teosn=28rp.C ‘-é 2 7// Teoap.=22rp.C
s s Te03a.=28rp.C
S0 7/ z4 S VA'/
F A F e’

Z [
10 10
0 0
10 15 20 25 30 35 10 15 20 25 30 35
T2, rpan.C T2, rpan.C

70 T T 70 I I

60 +— W=70% 60 +— W=90%
o 7 Teoon=16r0.C o | Teom=t6m.C
§_ 40 7 Teosp.=22rp.C §_ 40 7 Teoa=221p.C
S 3 //// Teo3a.=28rp.C < 30 //VA Te030.228rp.C
[ 20 / / [ 20 A

7= =7
10 10
0 0

10 15 20 25
T2, rpan.C

30 35

10 15 20 25 30 35
T2, rpaa.C

Puc.7. Mpadmku oxnaxaeHns npu pacxoae Boabl 60 m3/u:

Mpy M3MeHeHMM pacxofa BoAbl Ha rpafupHio, nepenag Temnepartyp
GyOeT oTnMYaTbCA OT HOMUHAMBHOIO NPUBEAEHHOrO Ha rpadukax puc.6 u 7.
C ymeHblleHMEM pacxoda nepenag TemnepaTyp yBenuMuuBaeTcs, a C
yBenMyeHnem — yMeHbLLaeTcs.
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rPAOVPHA «POCUNHKA-50/60» MacnopT.

NACMNOPT
1. O6Lwme cBegeHUs 0 NPoaYKL MM
1.1. HanmeHoBaHue nsgenus — rpagupHsi «PocmnHka — 50/60»

1.2. 3aBopckor Homep

1.3. [laTa BbINnycka

1.4. TexHn4yeckne gaHHble NpUBEAEHbI B PYKOBOACTBE MO 3KCNyaTaumu.
2. KOoMNnekTHOCTb NOCTaBKM

2.1. MpagupHs «PocnHka — 50/60»

2.2. PykoBOACTBO MO 3KCMNyaTaumun rpagvmpHm

2.3. MacnopT Ha rpagupHio

2.4. lWut ynpaBneHus (onums)

2.5. [lokymeHTaums Ha WWT ynpasneHns (onuusi)

3. CB1aeTenbLCTBO O NpUEMKE

rpaﬂ,MpHﬂ COOTBETCTBYET Tpe6OBaHMﬂM TEXHUYECKOM OOKyMeHTauum un
npu3HaHa rogHoOm K 3Kcnnyatayunun.

M.IT. OTB. nCNonNHUTENb

4. lapaHTMIHbIe 0653aTenbCTBa.

4.1 WNsrotoBuTenb rapaHtupyeT paboTy rpagvpHu npu cobniogeHum
YCIOBMWIN TPAHCNOPTUPOBKN, XPaHEHMS 1 AKCNTyaTauum.

4.2 Cpok rapaHTum 12 mMecAueB CO [HA BBOAA [pagvpHU B
aKcnnyaTaumio, Ho He 6onee 18 mecsaUEeB CO AHSA OTIPY3KK.

5 PekBW3NTbI U3rOTOBUTENS:

123557, r. MockBa, yn. KnumalukuHa, 8 (a/a 29)

00O «HMN® TEX3KOMNPOM»

Ten./dbakc: +7 (499) 253-37-37, 253-94-50, 253-10-64
E-mail: teco@tsr.ru

Internet: http://www.tecopro.ru
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