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PYKOBOACTBO MO 3KCIMIYATALUN

Hactosiee pykoBOACTBO MO 3KchinyaTauum npegHasHayeHo Ans
O3HaKOMIEHUS COTPYAHUKOB MOHTAXHbIX OpraHvsauni u obcnyxmnsarroLLero
nepcoHana C KOHCTpykuuen u paboton rpagmpHu «PocuHka-30/40», gns
U3y4yeHns npaBui 3KCnnyaTaumm (TEXHWYECKOro OBCMyXMBaHWSA, TEKyLLero
PEMOHTA, XpPaHEHUS W TPaHCMOPTUPOBaHUA), AMNS OTPaXeHUs 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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TEXSKOIMPOM

PykoBoacteo n

O JKcnnyartaumn.

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/ 30 - 40
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 7,1 6,2
2.3 [Temnepatypa Boabl Ha BxoAe B rpagupHto, °C 65 65
2.4 |Nepenag temnepatyp (AT), °C 32,1 30,8
3 |MnoTHOCTb opoLueHust, M3/(4-Mm?) 12,0 16,0
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. 18
7 |OaBneHuve BoAbl Ha BXoAe B rpagupHio, kla 40-70
(m.BOA.CT.) (4-7)
8 |O6wém BogonprémHuka, m3 0,84
9 |BeHTnnaTop oceson BO-16-308-
HPX-3/25-8
9.1 |9nekTpoasuraTens ANP100S4
- MowHocTb, KBT 3,0
- Yncno obopotoB, 06/MuH 1420
10 [YpoBeHb Wyma Ha paccTtosHun 10 M OT rpagupHn co 60
CTOPOHBbI BeHTUnATopa, ABA, He Gonee
11 [FabapuTHble pa3mepbl; ANMHA, LUMPUHA, BbICOTA, M 2,3x1,3x2,3
12 |Macca, «r:
- 6e3 Boabl 600
- Npuv aKkcnnyaTaunm 1050440
- NpY MakCUMasibHOM 3arnoyIHeHUN BOAOW, He Goree 1440

* N'ameHeHne ntoboro 13 napameTpoB NPUBOAUT K U3MEHEHMIO AT.
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1.3 YcTponcteo u paborta

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

1-BogonpuémHuk; 2-kapkac; 3-sogopacnpegenurens; 4-BeHTUnaTop; 5-
natpybok cnuBHoW; 6-obevanika BeHTUNATOpa; 7-nNaTtpybok BBOAA
anektpokabens; 8-conno BogopasbpbidrmBatowee; 9-obnuuoska; 10-
orpaxaeHue BeHTunATopa; 11-naTpybok HanopHbIA; 12-apyc opocuTens
HWKHWUIA; 13-apyc opocuTensa BepxHun; 14-npusma pewértyartas MP-50, 15-
obpamneHve BepxHee, 16-06pamneHne cpegHee, 17-o6pamneHme HKHee.

1.3.2 YCTpOWCTBO rpagnpHMu.

BogonpuémHuk 1 ¢ aBymst natpybkamm cnueBHbeiMy 5. Kapkac 2, B KOTOPOM
YCTaHOBMEHbI SPYC OpoCUTENst HWXKXHUA 12 1 apyc opocutens BepxHuin 13,
coctoswme m3 npusam pewétyatbix MP-50 (TY 3113-001-02495477-97).
BokoBble MOBEPXHOCTU KapKaca 3akpblTbl 00nMUoBKamMu 9, 3aKpennéHHbIMUN K
kapkacy obpamneHusmu 15, 16 n 17. BeHTunatop 4 yctaHoBneH B obevarike
BeHTUNsATopa 6. [Noasoa NUTaHns K BEHTUNSATOPY NPOU3BOAUTCH MO NaTpyodky
BBOOA arnekTpokabensa 7. 30Ha BpalleHusa pabodero koneca BeHTURATOpa
oToeneHa OT 30Hbl 0OCNyxXuBaHWs orpaxaeHvem BeHTunsTopa 10.
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Bopopacnpegenutens 3 cHaGxéH connamu BogopasbpbidrmBarowmmm 8,
BbIMYCKHblE OTBEPCTUS KOTOPbIX HamnpaBneHbl BBEPX B SpPyC opocutens
BepxHu 13. Tpybbl BogopacnpefenuTenss UMEKT YKNOH B CTOPOHY
natpybka HanopHoro 11.

1.3.3 BogonpuémMHMK M Kapkac W3rotosneHel m3 cranu 3, t-3mm no
FOCT 16523-97. [llokpbiTve — nopowlkoBasi okpacka. O6nuuoBka 9 —
nonukapboHar COTOBbIN
t-4mm.

1.3.4 MpagupHa KOMMMEKTyeTcA LWWUTOM ynpaenexwus (onuus). LWwnt
yrnpaBneHuss NnpegHa3HavYeH ansi Nycka M OCTAHOBKW BEHTUNSTOPA MPagvpHW,
a Takke [Ans NMaBHOMO W3MEHEHWs 4acTOoTbl BpalleHus gsuratens
BEHTUNSATOPA B 3aBMCMMOCTU OT TeMnepaTtypbl BoAbl B cucteme o60poTHOro
BogocHabxeHnss. B coctaB wWwuTa ynpaBneHus BXOOAT MycKoBas W
curHanbHas  annapaTypa,  4YacTOTHbIM  npeobpasoBaTtenb,  AaTyuk
(Tepmonapa) anga onpegeneHus TeMmnepaTypbl BOAbl. JrnekTpuyeckasa cxema
1 onucanune paboTbl WMTa yrnpaBneHns NpeacTaBneHbl B CONPOBOANTENBHOW
OOKYMEeHTauunM Ha T ynpasreHust.

1.3.5 Paborta rpagupHu

1.3.5.1 Harpetas Boga no naTtpybky HanopHomy 11 noctynaetr B
Bogopacnpegenutens 3 W 4epe3 conna BogopasbpbidrvBatowime 8,
paBHOMEPHO pacnpefenseTcsd no ceyvyeHuo rpaaupHu. BenTtunatop 4 us
BHELLUHeW cpefbl HarHeTaeT BO3AyX B rpaanpHIo. Apyc opocuTens HUXHUIA 12
CO30aéT COMpoTMBIMIEHME MOTOKYy BO3gyxa, 4TO cnocobcTByeT ero
paBHOMEPHOMY pacnpeferieHnio No CeYeHo rpagupHn Npu AOCTUXKEHUM
30HbI pa3bpbi3rnBaHns Boabl. [pu Hanope BoAdbl He MeHee 30 klMa dhaken
pas3bpbIi3aruBaHus, noaxsaTbiBaeMblii MOTOKOM BO34yxa, MPOHMKAET B SpyC
opocuTens BepxHu 13. MNpoHMLAeMOCTb OpocuTens cocTaenseT okono 75%
ero BblcOTbl. OcTanbHble 25% BbINONHAT yHKUU0 Bogoynosutens. Ctpym
W Kanmu Bodbl, conpukacascb ¢ npuaMamu pewértdyateiMm 14, MHOrokpaTHO
OpobaTcs, yBenuumBas npuv 3TOM MOBEPXHOCTb UCMapeHusi, OTAalT CBOEé
Tenno Bo34yxy. Takum 06pa3oM, NMPOMCXOAMT MeEpPBbIA dTan OXNaXKOeHUs.
3aTem BoAa MoCTynaeT Ha Apyc opocuTens HWKHUM 12 1, npoxodsa CKBO3b
Hero, noasepraeTcs [AOMONHUTENbLHOMY OXMNaxAeHulo (BTOpPOW 3Tan).
OxnaxgéHHaa Boaa cobupaetca B 6ake 1 M 4yepe3 naTtpybku crivBHble 5,
CaMOTEéKOM, NOCTyMaeT B CIMBHYIO MarucTpare.
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1.3.6 MNoTepu BOAbI.

1.3.6.1 besBo3BpaTHble NOTEpW BOAbLI Npu paboTe rpagnpHM COCTOAT K3
notepb Ha KanenbHblh YHOC W Ha wucnapeHue. [loTepn BoApl
paccuuTbiBalOTCA B MNPOLEHTHOM OTHOLWEHWW K pacxody BoAbl Yepes
rpagupHio, B T.4.:

—  KanenbHbIN yHoc He npeBbiwaeT 0,01%;

— noTepu BOAbl Ha ucnapeHun cocTaBnsawT 1% Ha kaxable 6°C
nepenaga TemnepaTypbl BOAbl BXOASLWEA B T[PagupHIO U
BbIXOAsLLEN N3 HEE.

1.3.6.2 KanenbHbli  yHOC W©3 rpagvpHM UK MNOTEPU Ha wcnapeHue
KOMMeHCcUpyeTca noanuTtkon Boabl B Gak-pesepByap cucTemMbl 060pOTHOro
BOAOCHaOXeHUS.
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2. Acnonb3oBaHMe NO Ha3HA4YeHUIo.

2.1 Cxembl cncteM 060pOTHOrO BOAOCHabxXeHus (puc.2).

1 Paboyuti  KoHmyp 1
KOHMYp / oxnaxoeHust

N 3 |

3 1 !
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 OcyllecTBnseTcs eé
nonb3oBaTenem.

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

— Npun HEN3AMEHHOM pacxoge BoAbl B CUCTEME;

— npu OTCYTCTBUM paspbiBa CTPyM BOAbl HA BbIXO4e U3
TexHonorn4yeckoro o6opynoBaHus;

— npwu TEXHNYECKOW BO3MOXHOCTU rpagupHmn  oTBectn Tenno,
BblAeNIeHHOe TeXHOJ10rnm4eCknum O60pyﬂ,OBaHMeM.

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

— NPV U3MEHSIIOLEMCS PacXoae BoAbl B paboyeM KOHTYpPE;
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— MpU Hanuuuu paspbiBa CTPyM Ha BbIXOAE W3 TEXHOSOMMYECKOro
obopyaoBaHus;

— MpU HEBO3MOXHOCTM KOMMNEHCAUWUW TpagupHEn TensnoBblaeneHns
TEXHOOrMYEeCKoro obopynoBaHus npw NCMNOMb30BaHNM
OLHOKOHTYPHOWN CcxeMbl. B aTOM cny4ae pacxon Bogbl B KOHType
OXNaXOeHust [OOfKeH npeBbllaTb pacxod BoAabl B paboveM
KOHTYpe, ANs 4ero crnegyet NPUMEHATb rpaavpHio  Gonbluen
NPOV3BOAUTENBHOCTM.

2.1.3.1 Ana obecneveHuns TennoBoro 6anaHca CUCTEMbI, pacxod BOAbI U,
COOTBETCTBEHHO, KOMWYECTBO IpagmMpeH B KOHTYpe OXMaXOeHWUs OOSMKHbI
paccunTbiBaTbCH, WUCXOAsi W3 TEMSIOBOM Harpysku paboyero KOHTypa W
oxnaxgatoLern cnocobHOCTU rpagmpeH.

lpumep:

Pacxop Bogbl Ha o6opygoBaHme G — 10 m3/u.

Temnepatypa Boabl Ha Bxoae B obopyaoBaHue — 23°C
Temnepatypa Boabl Ha Bbixoae u3 obopygosaHusa —41°C

AT -18°C

TennosblgeneHne Ha obopynoBaHuM onpeaenseTcs no opMyne:
Q=G AT -c,roe

Q - Tennosblaenexne, Mkan/y

G - pacxog Boapl, M3/4

AT — nepenag TemnepaTtyp Ha Bbixoge/Bxoge B obopyaoBaHue, °C
C —yAenbHas TennoémkocTb BoAbl, 1 kkan/(kr - °C)

B gaHHom npumepe Q = 180 Mkan/u.

Tenno, BbligeneHHoe obopynoBaHnem, coctaensetr 180 Mkan/y. 9to xe
KONMMYecTBo Tenna HeobxoaMmo oTobpaTtb rpagupHen y Bogbl. Ecnun
MCNonb30BaTb OAHOKOHTYPHYHO CXemy, TO oTobpaTb [aHHOE KONMYecTBO
Tenna, To ecTb CHU3UTBL Temnepatypy Bogpl ¢ 41°C po 23°C, rpagupHen ¢
pacxogom Boabl 10 M3/4, He NO3BOMNAKT €€ TEXHNYECKME BO3MOXHOCTMU.

B paHHOM npumepe HeOOXOOUMO MPUMEHUTb 2-X KOHTYPHYK CXemy C
pacxoioM BoAbl B KOHType oxnaxaeHuws 40 m3/4. B KoHType oxnaxaeHus
rpagvpHs CHM3UT Temnepatypy Bogbl Ha 4,5°C. BenuuuHa, oTobpaHHOro
Tenna rpagupHen y Boael, coctaBut: Q = 40 m3*/y - 4,5°C = 180 Mkan/y, T.e.
TennonornalwieHMe B KOHTYpE OXMaXAeHUs paBHO TennoBbIAENEHUIO B
paboyeM KOHType — B CUCTEMe yCTaHaBnMBaeTCcHa Tennoson 6anaHc.
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3. TexHn4yeckoe obcnyxmuBsaHue.
3.1 MoHTax rpagmpHu.

3.1.1 MpagunpHa ycTaHaBnMBaeTCA NPeanoyTUTENbHO 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
obecneyeHnst rpagupHU NOKanbHOW NMPUTOYHO-BBITSXKHOW BeHTunsumen. Bo
nsbexaHne nonagaHus BIAXHOro BO34yXa W3 BbITSHKHOIO KOMfekropa B
NPUTOYHBINA, PacCTosHME MeXOy HMMU Ha BbIXoAe M3 NOMeLUEeHUs OOSMKHO
ObITb He MeHee 4,0 m.

3.1.3.2 Ha nepekpbITUAX 34aHnin, Npu NpoBeaeHNM COOTBETCTBYHIOLLMX
NPOEKTHbIX paboT.

3.1.4 Kopnyc rpagvpHu YycTaHaBnuBaeTcd Takum obpasom, 4TOObI
obevarnka BeHTUNATOPa 6 MMena yknoH BHYTPb rpagnpHu He meHee 0,5°.

3.1.6 lna onpegeneHns pacxoga BOAbl B 3aBMCMMOCTM OT Hamopa Ha
Bxoge B rpaavpHio (tabnuua 2) pekomeHOyeTcsi yCTaHOBKa Ha naTpybok
HanopHbIN MaHOMeTpa (B KOMMMEKT MOCTaBKN HE BXOAWT).

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

Hanop Boabl Ha Bxoge B
rpagvpHto, kla (m Bog. CT.)

Pacxopg Boabl Yyepes

18 |22,5(25,2(29,7|33,3|35,1{37,8| 44,1
rpagvpHio, m3/4yac

3.1.7 HanopHasa marucTtpanb, nogsoaumasi K naTpyoky HanopHomy 11,
[OJ1KHA ObITb BblNONHEHa TPYOon ¢ HapyXHbiM AnameTpom 102 mm (puc.3).

3.1.8 CnuBHasa _Marucrpanb, oTBoAMMAas OT NaTpyOKOB CIMBHLIX 5,
[OMmKHa ObITb BblNOMNHEHA TPyOoW ¢ HapyXHbIM AnameTpom 140 mm (puc.3).

3.1.8.1 Npn_MoOHTaXe CHWBHOW MarucTpanu, cnveHag Tpyba B 0Oake-
pe3epByape [okHa OblTb YCTaHOBIEHA Bbllle YpOBHA Boabl. Cnue Boabl 13
TpyObl AOMKeH ObITb cBOGOAHBIM, 6e3 nognopa.
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Puc.3. Cxema nogBoaa CrIMBHON MarucTpanu.

3.1.9Bo wusbexaHne npomep3aHUs HamMopHOW MarucTpanu npu
BbIKITIOYEHMM Hacoca, JoImKkeH OblTb obecneyeH GecnpensiTCTBEHHbIA CNUB
BoAbl B Bak-pesepByap no 6annacy, M1mHyst Hacoc.

3.1.10 TpyObl HaMoOpHOW W CMAMBHOW MarucTpanen, BO u3bexaHue
NpoMep3aHusl B 3UMHWIA Nepuog, AOMMKHbI ObiTb TENNOM30NNPOBAHHBIMMU.

3.1.11 Mpw akcnnyaTauuu rpagupHy 6e3 Wwuta ynpasneHus (onums), ons
MOBbILLEHMSA HAOEXHOCTM paboTbl B XOMOAHbI MNepuon pPeKoMeHAyeTcs
npeaycMoTpeTb aBTOMAaTUYECKoe OTKMIYEHUE BEHTUNSATOpa C MOMOLLbIO
Tepmopene (B KOMMMEKT MOCTaBkM He BxoauT). [lpy  NOHWXeHun
TemnepaTypbl BOAbl, OXNaxaéHHow B rpaaupHe, o 12..8 °C, BeHTUNATOp
OOMKEH OTKIoYaTbhCs.

3.1.12 [ipyratenb BEHTUNATOpA AOSMKEH ObiTb MOOKIOYEH K MUTAMOLLEN
cetu HanpsbkeHnem 380/220 B, yactoton 50 Nu. Mogsoa cunoBoro kabens kK
3NEeKTPOABUraTeNto BEHTUNATOPA OCYLLUECTBMASETCS NO naTpybky BBoAa
anekTpokabens 7.

3.1.13 3a3op Mexay nonactamu paboyero koneca n obeyanikon OOIMKEH
ObITb paBHOMEpPHbIM. [Npy HapyLLeHNM paBHOMEPHOCTU 3a30pa A0SkHa BObiTb
npousBedeHa LEHTpoBKa BeHTunsitopa. LleHTpoBky no  BepTukanu
npousBoAMTb  C  MNOMOLLbIO  PEerynMpoBOMHbIX  MPOKNagok  nog
anekTpoasuratenem. LIeHTpOBKY No ropusoHTanu npou3BoanTb CMELLEeHNEM
aneKkTpoABUraTens B nasax NnoLwaiku KpenneHus anekTpoasuraTens.




HAYYHO-MPOU3BOACTBEHHAA ®UPMA
P\ TEXaKOMPOM Py0BORCTEO Mo aKCHAYATALI

3.1.14 lMepen  BKIKOYEHMEM  TpaguMpHM  HeobxoouMMO  MPOBEPUTb
NPaBUMbHOCTb MOHTaXa, HaOEXHOCTb 3aTSKKM pPe3bbOBbIX COEAMHEHUN ©
repMeTUYHOCTb YNIIOTHEHUIA.

3.1.15 KpaTkOBpEMEHHbIM  BKINIOYEHMEM  BEHTUMSATOpPa OnNpeaenvTb
HanpaeneHue BpalleHus paboyero koneca (Bo3AyX OOMMKEH HarHeTaTbCs B
rpagupHio). Mpu HeobxoaumMocTW, NOMeHATb MecTamu aBe asbl kabens
NUTaHWS Ha BbIXOAHOW CTOPOHE aBTOMAaTMYECKOro BbIKMoYaTeNs.

3.1.15 KpaTKOBPEMEHHbLIM  BKITHOYEHMEM  BEHTUNATOpPa  OnNpeaenuTb
HanpaBneHue BpalleHus paboyero koneca (Bo3gyx OOMMKEH HarHeTaTbCs B
rpagvpHio). Mpu HeobGxoOMMOCTU, MOMEHATb MecTamu ABe dasbl kabens
NUTaHUSA Ha BbIXOAHOW CTOPOHE aBTOMAaTMUYECKOro BbIKMoYaTenNs.

3.1.16.1 [emoHTax paboyero koreca BeHTMNsTopa C Bana
anekTpoasuratens (puc. 4):

— BbiBepHyTb 60T A, yaepxmBaoLWnii CTpaxoBOYHyto wanby b Ha
Bany anektpoasuratens XK.

— Ocnabutb BUHTLI B Ha BTynke [, ncnonb3ys TopLeBon Koy Ans
BHYTPEHHEro LwecTurpaHHmKa 5 Mm.

— BbIBEpPHYTb OAMH YCTAHOBOYHbLIN BUHT B.

— CwmasaTtb pe3bby yCcTaHOBOYHOrO BUHTA B u yctaHoBUTHL ero B
pa3xmmHoe otBepctue 1 BTynku I

— BsopauuBatb BMHT B B pasxvnmHom otBepcTune 1 BTYMKK Jo 1ex
nop, noka crtynuua [ ¢ pabounm konecom E He cHumeTcsa c
BTYNKn I

— CHate BTynky [ ¢ Bana XK, pasxumas paspe3 BTynku [
OTBEPTKON C NMPAMbBIM LUNINLIEM.

—  CHaTtb ctynuuy [1 ¢ pabounm konecom E ¢ Bana XK.

— HEJIb3A gemoHTtupoBaTh ctynuuy [1 ¢ pabodero koneca E, T.k.
9TO NpMBEAET K HapyuieHWto 6anaHcnpoBky paboyero Kkoneca.
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rPAOVPHA «POCUHKA-30/40»

Puc.4. Pabo4yee koneco BeHTUNATOpA.

A - 6onT; b - cTpaxoBo4yHas wanba; B - ycTaHOBOYHbIE BUHTbLI; [ - BTYrKa;
M - pa3xMMHOM oOTBepcTue BTynku; [ - cTynuua pabodvero Koneca;
E - pabouee koneco BeHTUNATOpPa; XK - Ban anekrpoasuratensi.

3.1.16.2 MoHTax pabouyero koneca Ha Ban anekrpoasuratens (puc. 4):

Ounctutb 1 06€3XKMPUTL NOCagOYHbIE MeCTa BTYNKu [, cTynuubl
[ v Bana anektpoasuratens X.

YCTaHOBUTB LUMOHKY B LUNOHOYHbLIN Na3 Bana XK.

PasmecTtutb pabouyee koneco E co ctynuuen [ Ha Bany XK.
YcTaHoBUTb BTYNKY [T, pasxumas paspes BTYNku [ oTBepTKOM C
npsMbIM LWnMLeMm, Ha Ban XK 3anoanuuo ¢ Topuom Bana XK.
YcraHoButb ctynuuy [ Ha BTynky [, COBMECTUB YCTaHOBOYHbIE
OTBEpCTUS.

CmasaTtb yCcTaHOBOYHblE BUHTbLI B 1 ycTaHOBUTL UX B OTBEPCTUSA
¢ pesbbon Ha cTynuue [.

Mcnonb3ys TOpLeBOW KIKHOY 711 BHYTPEHHErO LUEeCTUrpaHHMKa
5 MM, 3aTAHYTb YCTaHOBOYHbIE BUHTLI B 10 ynopa.

YCcTaHOBUTL CTPaxoBOYHYO Wanby b Ha Bany anekTpogsuratens
K 1 3akpenuTb e€ 6ontom A.

Bkntountb BeHTUnaTop Ha 30+60 MuH. ocne yero npoBepuTb
3aTsDKKy YCTAHOBOYHbIX BuHTOB B. Tlpy HeobxogmmocTtu
noaTAHYTb.
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HAYYHO-MPOU3BOACTBEHHAA ®UPMA
P\ TEXaKOMPOM Py0BORCTEO Mo aKCHAYATALI

— [nsa npegoTBpalleHus nonagaHus rpsisau 3anofHUTb BCe MyCTbie
OTBEPCTUSA CMa3KOMN.

3.1.17 Tpwn npoBeoeHUM MOHTaXHbIX paboT AoMmKHbl cobnogaTbeA
npaeuna TexHuku 6esonacHocTn, nsnoxexHHole 8 CHull 111-4-80, npasuna,
OENCTBYIOWNE Ha npeanpuaTMM M U3NOXeHHble B pasgene  "Mepbl
BesonacHoCcTN" HaCTOSALLEro pyKOBOACTBA MO JKCnyaTaumu.

3.1.18 lNo 3aBepLUEHUN MOHTaXa, yoanuTb C OONMLOBKM 9 3aLMTHYHO
NIEHKY.
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3.2 Mepbl 6e3onacHoOCTM.

3.21K pabote cC rpagupHeh OOMKHbI  AgomyckaTbcs  nuvua,
O3HaKOMMBLLMECH C YCTPOWCTBOM rpagupHU, HaACTOSLLMM PYKOBOLCTBOM MO
aKCMyaTaumm 1 NpoLLeaLlne MHCTPYKTaX No TexHuke 6e3onacHoCTy.

3.2.2 Okcnnyataumst  anekTpoobopyaoBaHMs OOMMKHA BbIMOMHATLCA B
COOTBETCTBMU c "MpaBunamm TEXHNYECKON aKcnnyatauum
anektpoyctaHoBok" u  "lpaBunamm  TexHukum  BesonacHocTun  npu
3KCnnyaTaumm anekTpoycTaHoBOK".

3.2.3 Kopnyc anekrpogsuratensi BEHTUMNSATOpPA OOIMKEH ObiTb HaOEXHO
3a3emnéH, cornacHo NOCT 12.1.030-81 n MY3-76.

3.2.4 PeMoOHTHble paboTbl C y3namu rpagupHu OOSMKHbI NPOU3BOAMTLCS
TOMbKO NPUW OTKMKOYEHHOM NUTaAHUKM BEHTUNATOPA.

3.2.5 3anpelyaetcsa BKIIOYEHWE BEHTUNSATOpa nNpu obOnegeHeHun ero
nonacTel 1 BHyTPEHHE NOBEPXHOCTN obeyanku.

3.2.6 Mnowaaku 1 npoxoabl BOKPYr rpagvupHN OOMKHbI BbiTb CBOGOHLI.
O6pa3oBaHue Haneam B 30He 06CNY)KMBAHMSA He JoMnycKaeTcs.

3.2.7 BHumaHue! TMpn HeobxoaMmMOCTU BbIMOMHEHUS CBAPOYHbIX pPaboT,
BO M3bexaHune BO3ropaHusi, nonnmepHas Hacagka na npmamsbl MNMP-50 gomkHa
ObITb M3BrEeYeHa U3 rpagvpHN UNN N30MMPOBaHa OT MecTa MpoBeAeHWs
CBapKu TENMOM3O0NALMOHHBIM OrHE3aLUTHBIM MaTepmanom.

3.2.8 3anpeLluaeTcsa akcnnyaTauns rpagupHu:

— NpV  HapyLeHUWN UENOCTHOCTU  3a3eMMsoWMX  (3aHYmMSOLWMX)
NpOBOAOB;

—  NpV HapyLUEHUMN LLeNOCTHOCTM OPOCUTENS;
—  NpW OTCYTCTBUM OrpaxaeHnsi BEHTUNSATOPA;

— MNPV CHWXKEeHWM TemnepaTtypbl BOAbl Ha BbIXOAE M3 rpadupHU HUXe
5°C, B0 u3bexaHue obpasoBaHus Nbaa BHYTPU rpagnpHu;

— Npuv MOBbILEHUN AaBMeHWst BOAbl B Bogopacnpenenvtene 6Gonee
1,2 -10°% Ma (1,2 kricm?).
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HAYYHO-MPOU3BOACTBEHHAA ®UPMA
P\ TEXaKOMPOM Py0BORCTEO Mo aKCHAYATALI

3.3 NpoBepka paboToCNOCOOHOCTMH.

3.3.1[0na koHTponsa 3a paboTon rpagupHu pPeEKOMEHAYeTCa BeCTU
XXypHan perncrpauuu cnegyrowmnx napameTpos:

— TemnepaTtypa BOAbl Ha BXOo4e B rpPagvpHIO M Ha BbIXxoge U3
rpagvpHu;

—  pacxop BoAbl Yepes rpagupHio;
— Temnepartypa Bo3Zyxa Mo CyXxoMy M CMOYEHHOMY TEPMOMETPAM.

3.3.2 Cucrtematnyecku cneamtb 3a paboTon BEHTUNSATOPA U AaBMNEHUEM
BOAbI Ha BXoAe B BoOAopacnpenenurens.

3.4 MopapoK TeXHUYECKOro o6cnyXnBaHus

3.4.1Tlpn oakcnnyaTaumMm rpagupHn He TpebyeTcs  MNOCTOSHHOrO
npucyTcTBUs 06CnyXMBatoLLero nepcoHarna.

3.4.2 Buagpl TexHn4eckoro obcnyxnBaHus:
3.4.2.1 ExxeqHeBHbIN OCMOTP

Mpy exxeaHEBHOM OCMOTpPEe MPOBEpPUTb OTCYTCTBME MOCTOPOHHMUX LIYMOB
npu paboTe BEHTUNATOPA, a Takke NPOBECTU BU3yallbHblii OCMOTP rpaavpHu
Ha oTcyTcTBMe Teuun BoAbl. [Mpu oBHapyxeHUn AedekToB, rpaaupHS OomKHa
GbITb OCTaHOBNEHa U AedekTbl yCTpaHeHbI.

3.4.2.2 BExxeMeCsAYHbI TEXHUYECKUN OCMOTP

I'Ipm eXxXemMeCA4YHOM TexXHU4YeCKOM OCMOTpe  BbINOJTHUTb pa6OTbI
€XeJHEeBHOro OocCcMOTpa, a TaKkKe npoBeputb COCTOAHME NpPOBOOOB
SNEKTponUTaHna wu 3alemMlieHna BeHTUNATopa, CTeneHb 3apactaHuna U
3acopeHusa opocuTtensa, OoTCcyTCTBME 3acopa B connax
BOD,Opa36pr3FV|BaIOLLI,VIX. BbisiBNeHHble ﬂeq)eKTbl YCTPaAHUTD.

3.4.2.3 ExxerogHoe TexHu4eckoe obcnyxmBaHme

Mpu exerogHOM TEXHUYECKOM OOCMYXMBaHUU BbIMNONHUTL pPaboThl
€XEeMEeCSYHOro  TexHu4yeckoro ocmoTtpa. [lpoBepuTb CcoONpOTUBNEHUE
M30NAUUN Mexay ceTeBbiM kabenem M KOpnycoM rpagvpHWU, MpPOBEPUTb
COMnpoTMBMEHNE Lenew 3aszemrneHus. [lpoBepuTb cocTosiHue paboyero
Koreca BEHTUInATopa ANs onpedernieHnss U3Hoca M NMOBPEXAEHNs nonacTew,
npoBepuTb  COCTOsiHME  coeauHeHuss pabodero komeca C  Barnom
anektpoasuratens. [lpoBepuTb CTeneHb 3aunuBaHWs gHuwa 0Oaka.
BbisiBneHHble gedeKTbl YCTPaHUTb.
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4. TeKylunin peMOHT.

4.1 TekyLmiA pEMOHT BKIoYaeT paboThbl, CBA3aHHbIE C YaareHnem
HeucnpaBHOCTE, BO3HUKAIOLWMX B NpoLiecce akcnnyaTaumm (Tabnuua 3).

Tabnvua 3
OnwncaHune Bo3moxHbIe NpUYKHLI YKasaHusi No yCcTpaHeHuto
HeucnpaBHOCTEN HeuncnpasHOCTEN
CHuaunacb — Ynan Hanop BoAbl nepef |~ YCTpaHUTb HENCNPaBHOCTU
adh(peKTUBHOCTL (BogopacnpeaenuTenem B NoABOASLLEN MarucTpanu
oxnaxnaernus — 3acopunacb 4Yactb — W3Bneyb conna,
BOAbI BOAOPa3bpbI3rMBaoLLmnx NPOYUCTUTb U MPOMbITb OT
conen 3acopeHun
Mosbicuncs — Hapywena — BoccraHoBuTb
KanesnbHbIi YHOC |paBHOMEPHOCTb YKNadku  [paBHOMEPHOCTb YKIaaKu
npuam NP-50 npu3am
MNoBbiWweHHbIN |- PasbanaHcuposancs — OtbanaHcupoBaTb
Lym npu paboTe [BeHTUNATOP BEHTUNATOP, A06UTLCS

rpaavpHu — JlonacTtun pabo4yero NNaBHOCTM BpaLleHus
koreca 3ageBatoT obeuvaliiky|paboyero koneca
n3-3a HapyLleHns — YcTpaHuTb 3ageBaHune
LEHTPOBKWN YCTaHOBKM NyTEM LIeHTPOBKM
BEHTUNATOPa BEHTUNATOPA, OTHOCUTENbHO

obeyvarikm

ObneneHeHve |- PaGota rpagupHu npu |- OTKMHOUYUTE BEHTUNATOP

anemMeHToB NMOHWMXEHHbIX

rpagupHun Temneparypax
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HAYYHO-MPOU3BOACTBEHHAA ®UPMA
P\ TEXaKOMPOM Py0BORCTEO Mo aKCHAYATALI

5. TpaHCNOPTUPOBaHME U XpaHeHue.

5.1 TpaHcnopTMpoBaHWe rPaauvpHN OCYLLECTBMSETCS aBTOMOOUNbHLIM,
)Kene3HOAOPOXHbIM U BOAHLIM TPaHCMOPTOM.

5.2 Tpu npoBeaeHMM NOrpy304HO-pa3rpy304HbIX paboT M MOHTaxa
rpagupeH HeobxoaMmo pyKOBOACTBOBAaTLCA cxXemom CTPOMNOBKM,
npuseféHHON Ha puc. 5. Bo nsbexaHne gedopmaumm KOpnycoB rpagupeH
npu CTPOMOBKE  AOSMKHbI  UCMONb30BATbCA  YETbIpE  CTPOMOBOYHbIX
npucnocobneHuns.

2300

R
V.ET IR
amsumn
TN

\
e

-y 1 N
INR LB
~_ 1.

2 300

1300

Puc. 5. Cxema CTPONOBKU rpagvpHMU.
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5.3 MNpwu norpyske, TpaHCNOPTMPOBKE M pasrpyske rpagupHn Heobxoammo
cobniogate TpeboBaHMs, [OEWCTBYOLUME Ha COOTBETCTBYHOLWIEM BUAe
TpaHcnopTa n mepbl 6esonacHocTu cornacHo FOCT 12.3-009-76.

5.4 3a D,eq)e}(Tbl MU MOJSIOMKM, BbI3BaHHbIE HecobnoaeHnem npasun
TPAHCNOPTUPOBKU, NITOTOBUTESTb OTBETCTBEHHOCTU HE HEeCET.

5.5 Mpu XpaHeHUn rpagvpHu AOJHkHA ObiTb UCKIOYEHa BO3MOXHOCTb
BO3ropaHu1si NONMMEPHO Hacaaku.

5.6 lpu xpaHeHun rpaavpHu, BO u3bexaHue nonagaHus BHYTPb
NOCTOPOHHMX MNpPeaMeTOB, NaTpybKkM HanopHble U CrUBHOW AOMKHbI ObiTb
3arnyLeHsbl.
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HAYUHO-MPOV3BOACTBEHHAS GUPMA
,A TEX3 KO”POM PyKOBO,D,CTBO no aKkcnnyataunn.

6. Oxnaxpaarouwas cnocobHOCTb rpagupHU.

6.1 OxnaxpgaroLias cnocobHOCTb rpagMpHU 3aBUCUT OT pacxoa BoOAbl,
TeMnepaTypbl Bo3gyxa Mo cyxomy TepmomeTpy (TB03A4.), OTHOCUTENBHOM
BnaxHoctn (W) n onpepensieTcs no rpadukaMm oxnaxaeHus Ha puc.6 un 7,
roe

T1 — TemnepaTypa BoAbl Ha BXOAE B rpagupHIo;
T2 — TemnepaTypa BoAbl Ha BbIXO4e U3 rpagupHu;

W— oTHOCUTerNbHas BNaXHOCTb BO34yXa.

70 I T Tso3n=16rp.C 70 T T

60 T— W=30% // Tro3n.=22rp.C 60 W=50% Trosn=l6rp.C
o 30 7 TBo31.=28rp.C o 50 Ve Tro3n=22rp.C
2 40 /] // 2 40 L Trom28m.C
£ 30 V7 &30 ///
= 20 // = 20 -

10 10

0 0

10 15 20 25 30 35 10 15 20 25 30 35
T2,rpan.C T2, rpan.C
70 70
60 | | | 60 | | |
W=70% P Tro3n.=16rp.C W=90% Teo3n=16rp.C

0 50 7/ Tro3n=22rp.C 0 >0 Tro3n.=22rp.C
X 40 Tro31.=28rp.C = 40 v _
B / < TBo31.=28rp.C
F0 7// 50 ////
= 20 ,A,/ = 20 ////

10 y 10 '/

0 0

10 15 20 25 30 35 10 15 20 25 30 35
T2, rpan.C T2, rpan.C

Puc.6. Fpacmku oxnaxaeHusa npu pacxoge soabl 30 m3/y:
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70 ! ! To3n=16rp.C 70
60 4— W=30% . 60
TBo3x=22rp.C

50 // T8o31=28rp.C 30
Q Q
= 40 AL = 40
E: 30 /// E: 30
- -
- 20 // a 20

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

70 | | 70

60 +— W=70% 60

50 Tso3n=16rp.C 50
) = Q
5.40 » J TBo3n=22rp.C ;.[40
g 1/ A Teo3n=28rp.C &
- 30 72 = 30
= 20 A / = 20

274
10 10
0 0
10 15 20 25 30 35
T2, rpan.C

[ [
L W=50% T | 1600.C
BO31=16rp.
/| .
g TBo31.=22rp.C
L/ TBo31.=28rp.C
7/'
i
7
10 15 20 25 30 35
T2, rpan.C
[ [
T+— W=90%
/ TBo3n=16rp.C
V4 TBo3n.=22rp.C
//% Tro3n=28rp.C
//%
—
10 15 20 25 30 35
T2, rpan.C

Puc.7. Fpacdmkn oxnaxgeHus npu pacxoge soabl 40 m3/y:

Mpy M3MeHeHMM pacxofa BoAbl Ha TpPaguvpHIo, mepenag TemnepaTtyp
OyOeT oTnMYaTbCs OT HOMUHANBHOIO NPUBEAEHHOIO Ha rpadukax puc.6 u 7.
C yMmeHblleHVMEM pacxoga nepenaj TemnepaTyp YyBelMyvMBaeTcs, a C

yBennvyeHnemMm — ymeHbLluaeTCA.
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HAYYHO-MPOU3BOACTBEHHAA ®UPMA
P\ texakonrom Macnopr.

NACMOPT
1. O6Lwme cBegeHUs 0 NPoayKL MM
1.1. HanmeHoBaHue usgenusa — rpagupHs «PocmHka — 30/40»

1.2. 3aBopackom Homep

1.3. [aTta Bbinycka

1.4. TexHn4yeckme gaHHble NpUBEAEHbI B PYyKOBOACTBE MO 3KCNnyaTauuu.
2. KoMNnekTHOCTb NOCTaBKM

2.1. 'pagnpHa «PocuHka — 30/40»

2.2. PykoBOACTBO MO 3KCniyatauumn rpagupHn

2.3. MNacnopT Ha rpagnpHto

2.4. Wt ynpaBneHus (onums)

2.5. [lokymeHTaumsa Ha WWT ynpaerneHns (onuusi)

3. CBnOeTensCcTBO O NPUEMKE

pagvpHsi cooTBeTCTBYET TpebOBaHUSIM TEXHWYECKOW AOKYMEHTaLUU ©

npu3HaHa rogHow K aKcnnyaTauum.

M.IM. OTB. ncnonHUTenb

4. lapaHTuIiHble 00s13aTENbLCTBA.

4.1 WNsrotoButenb rapaHTMpyeT paboTy rpaguvpHu npu cobGniogeHun

YCJ'IOBVIIZ TPaHCNOPTUPOBKK, XpaHEHNA N SKCNTyaTauun.

4.2 Cpok rapaHTum 12 mMecdAueB CO [fHA BBoda rpaguvpHM B

aKcnnyartaumio, Ho He 6onee 18 mMecsLEB CO OHSA OTIPY3KU.

5 PekBW3NTbI U3rOTOBUTENS:

123557, r. Mockea, yn. KnumawwkuHa, 8 (a/a 29)

000 «HM® TEXSKOMPOM»

Ten./dakc: +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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