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PA3PABOTAHO DBcecowansm ppaxan opneHa Tpynosoro Hpac
HOPO 3HaMeHV TEeIUIOTEXHUUECKUM HayuHO-UCCHeNOBaTEeNbCKUM KMHCTH
TyToM UM. 3.9.[3epruHckoro (BT um.d.d.[3epmuHcKOTO0)

I'ocynapCTBEHHRM COW3HEM MOCKOBCHKUM TDEC
TOM 110 MOHTaxy TemnjoddepreTiueckoro oSopynoBsHus (MocaHepro-
MOHTAX ) ;

Tol-25 MocaHepro

HCIOOCIAIHUTEIXIY HHMAHBKHA (BTA um. 0.9.[3epruHCcKoro);
3.4.{AIVMHA (T2lU-25 Mocasuepro); D.E.MAUEHH, 0.B.YX0B,
LU ACHKOB (Mocodepromonrax); U.A.IOBOPYXUMH (Tol-25 Mocaxepro);

b.U. IMYUEP, H.U.TRY3IEB, T.A.CHIABMHA (BTV um. $.9.[zepxuHcKo-
ro’)

-

CuCbPEHOC Hayudo-TexHuueckum coberoMm MunsHepro CCCP
20.09.85 r.

&

Y TBEPKILEHRO [naBHEM TexuHnueckuM ynpaBie€HMEM [0 SKCI-
JyatauMu aHeprocucrem 29,.12.85 r.

3amecTTensy HauanepHuka 0.7 .UAMAPAKOB

(:) Cl0 ConarexsHepro, I1986.



YIK 621.182.44

METOJVMUECHAE YAASAHWA TI0 [PEAIYCKOBOR
[TAPOXMCIIOPOJHOR CMUCTHE ¥ MACCUBALMA My 34-70-1286-85

[IAPOBOJSHOIO TPAKTA TEIOSHEPTETVIYE- BBOSATCA BrEpBHe
CHOMO OBOPYLOBAHMA

Cpok ne#tcTBMA yCTaHOBNEH
c 0I.0I.87 r.
fo CI.01.97 r.

HacTosmme MeTomuueckue yKasaHWs DPacNpocTpaHANTCA Ha MNApPO-
BOJAHON TPaKT 3HepreTuuecKux OJIOKOB M KOTJOB M yCTAHABJIMBANT

SAAFHEE (TPaBHIE TPOBEREHHA (W0 # TECCHBALNN IHepreTHYEcKoro odo-
pynosaHus. Meron IHO MoxeT NPUMEHATBCA Ofitg ARGHX TUIOB KOTHOB,
BBO/IVMHX B JKCILIyaTalMD.

MeTonuueckue yxasaHus paspaCoTaHH H& ocHOBAHMM M B Da3BH-
tue § 17.2 "llpaBun TexHuueckof IKCIIyaTalmu SJIeKTPUUECKUX CTEH-
mait ¥ cereft" (M.: Sweprus, I977).

MeTonuueckne yKasaHusa NPENHA3HAUEHH 1ona SKCIIyaTallOHHOI'O

nepcoHana TOC, nepcoHana HalafOUHHX NpeMpuamit, 38BOLOB-U3IO-
ToBUTENE#t 3HEpPreTHUecKoro COOPYINOBAHKHA, NPOEKTHHX U HaYUHO-MC-

clieloBaTeJbCKNX opraHusaimil.
OcHoBHHE 0003HAUEHUA, NMPHHATHE B TeKere u Ha rpadukax:

5C - 6afinac co6poca.

BPY - BEpXHAR panMalMoHBAs 4acTh.

BC - scerpoennuft cenaparop.

M3 - raaBHad naposas 3aJIBUXKA.

[Tl -~ ropsuui npomneperpes.

KIIl - wxoHBeKTHMBHH{ IaporneperpesaTels,
HPM - HWxHAA pafjualpoHHas 4YacThb.

B - noporpesatent BHCOKOINO RaBleHWg,
[[3 - nepexopHas 30HA.

[IHO - napoRUCAOPORHEA OUWHCTHA.

[IH - nogorpeBaTenn HU3KOT'0 LaBIGHHA,
[l - npoMexyTOUYMHI NaponeperpesaTels.,
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[IITO - naponaposBoft Ternaoo6MEHHUK.
[ITH - nuraTenbHut TypSoHacoc.

[I3 - nmopoBuN DKpaH.

[IoH - maraTenbHHR 3IEKTPOHACOC.
PQY - pegyximoHHas ofeccoaMBapnmas yCTaHOBKE.
PII{ - penyxmmonHu# napoBoft knanay.
CHll ~ ceepxkpuTUuecKoe RJapieHue.
CHd - cpenmHas pagualMoOHHaaA UyacThb.
ToC - rennosad 37NE€KTPOCTaHIMA.
XIlll - xonopHu{t NMpomneperpes.

UBA - mAIMHRD BHCOKOI'O JABJIEHKA.

IHI - mmauHop HM3KOro JaBJIEHUA.
UMl - mipmoBHit NaponeperpesarTensb.

I. OHIME NOJOXEHWA

I.I. Meron npemnyckoso#t [I0 ¥ naccyBaimu nNpuMeHseTcs NPU
3arpPA3HEHHOCTH TPy( NapoBOUAHOI'O TPaKPa NpoaykTamu aTMmochepHofh
KOPPO3UM MHTEeHCUBHocTh fo 200 r/M™; mpu sarpasHeHHOCTH Goxee
200 P/M2 BRITONHAGTCA XMMUUECKAas OUMCTKa C nocaenyomei naporuc-
nopogHo# naccuBalmedt. YuuTHBAA, UTO Ha CTANMM NPOEKTHPOBAHUA KUC-
XOOHOE COCTOAHWE O0OPYLOBAHMA HEM3BecTHO, MWiA Bcex TOC mommHo
IIPUMEHATHCA 000pynoBaAHUE, I[103ROJAOIEe [POBOJATL XUMHUECKYD OUHUCT-
Ky Ha KaxIoM KOoTie (sHepro6ioke).

B npoexre Terurosoft cxemu TOC 1A NpemmycKoBo#t OUMCTEH 060-
YYD OBaHUA IIPEAyCcMaTpHBanT YCTaHOBKY IJA NPOBEREHMA NPEmITyCKOBOR
[IHO (pas3n.d).

PaGoune uepTexu YCTAHOBKM INApPOKMCAOPOAHON OUHCTKY BHITONHA~-
T NPOEKTHHE OPraHU3alMu B COOTBETCTBUM C NOJOXEHMAMK pasf.3-d
M 38llaHNeM Ha palouee TIPOEKTUPOBaAHME, BHAABASMHM ClEIMalN3RPO-
BaHHOR HananouHoOf opraHuaaipeft.

I.2. B exeMy napoxuclopogHoft OUMCTKY BKRIDUADT: NMUTATENbLHHE
MaricTpant, napoBogRHOR TPAKRT KOTNa, B TOM WUMCHAE CHCTeMy Mnpomre-

perpesa, [IBl ¢ BogaHOR cTOpOHH, IIaBHHE [apPONPOBONH, TPySompo-
BOMM BHPHCKOB KOoTnoB (npunoxenusa [ u 2).
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Honnmexncaropu, ReadpaTops, 6ak#, pacmMpuTeau, TPYOOMPOBOIH
OCHOBHOI'O KoOHIEeHcaTa, OTGOPOB TypOMH, BCNOMOIaTeNbHHE TPy onpo-
BONN, I KOTOPHX CXeMma IOonBONa [1apa CAOXHA, OUMIEnT MeXaH/hue-
CKUM CTocoloM Y BOOAHEMU ITPOMHBKAMU .

I.3. Ha nepeom nmaa ToC a3Heprobioxe ¢ npAMOTOUHHM KOTJIOM
[IPUMEHAT KOMOHMHHPOBaHHYK OUUCTKY, COCTOAWyD M3 XUMMUECKOH
oucTkM TpakTa Cili ¥ NapoKUCIOPOIHOR OUMCTHU NPOMEXYTOUHOrO ra-
poneperpesarens co0CTBEHHHM NapoM., HauMHas co BTOpOro 6aoKa
OCYWECTBAANT [MapOKMCAOPOIHYX® CUMUCTKY M NaccUBALMK CTOPOHHUM Na-
poM B modHoM cOveme (n.I.2).

I.4. Ha nepom Ha ToC GapalaHHOrO KOTNa NMPUMEHANT KOMOGUHY-
POBaHHYK OUMCTKY, COCTOANYD ¥3 XUMHUECKOH OUUCTKN NUTATEeNbHOI'O
TPAKTa, OKOHOMAW3EPHOI'0 U WCIaAPUTENBHOT'O TPaKTOB KOTIa U N&po~
KUCAOPOOHON! OUMCTKM COOCTBEHHEM MNapOM I8poreperpesBaTens BHCOKO-
ro OaBlIEHU] U MPOMEXYTOUHOrO TlaponeperpesBarens (npy HaMUUKU B
KOHCTpYKIMM Komia). HeauMHasg co BToporo GapafaHHHe KOTHH OuUma-—
0T KOMOGMHMPOBAHHHM CITIOCOOOM: BKPSHHY® CUCTEMY TOINKHM TIPOMHBAKT
KUCJOTHRMA PACTBOpaAMM, & BJdA IMTATENbHOr'0 TpakTa, 3KOHoMaiizepa
X rnaporieperpepateneil BHCOKOI'O U HM3KOI'O JABJEHUA NPOBOLAT Napo-
KUCNOPOIHYy OuMCTKYy. llaccuBarmp 9xpaHHO! CHCTEMH BRITONHAWT 18-
POKUCAOPOIHEM MeTofoM. [lap nomanmT OT CTOPOHHEro MCTOUHWKA.

1.5. llocne nposenenus [0 xommyecTBO OKCHIOB Xene3a B BU~
e 3aMMTHHX NAGHOK M HEYRAaNeHHHX NPOIYKTOB KOPPO3UM HEe IOMXHO
NpepHmaTh HOPMATHBHHX JONYCTUMHX 3HaueHui:

nna GapalaHHpX KomioB naBaeHueM no I0 Mlla u mpomexyTouHhX
naponeperpesareneft Io6ux TUnos xomros - 100 r/mM<;

A GapabaHHHX KOTJIOB nasnennem or 10 no I4 Mla - 70 p/m

IIA TPAMOTOUHHX KOTIOB — 50 /M.

Ha noeepxHocTH MeTanna noamHa o0pa3OBATHCA 3aIMTHAA OKCHI-
Haf TUIeHKa.

3arpAsSHEHHOCTb BHYTPEHHe!l NOBEpXHOCTH TpPyS mnocle NpemLyc-
KOBO## OUMCTKM M IlaCCHMBAIMH ONPejeNAnT METONOM KaTONHOI'O TPaB-
NeHUs, a 3aIMTHHEe CBONCTBA OKCHIHEIX MNASHOK - KAaleNbHHM METONOM
(npunomenne 3). [lo nomyueHHHM pe3yibTATaM COCTABAAETCH aKT O
KauecTBe OUMCTHM ¥ naccuBaimy ol0OopynoBaHMsA 3HeproGioka.
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2. CYUHOCTE METCIA ¥ OCHOBHHE TEXHOJIOITWMECHKME TPEBOBAHWUA

2.1. MeTon ocHOBaH Ha OIHOBPEMEHHOM Bo3fReficTBUM Ha 3arpal-
HEeHHY® MOBePXHOCTH feperperoro napa ¥ Kuciopona, 4yTo BegeT K
OKUCNEHUD MPOAYKTOB KOPPO3KWH, YMEHbBIIEHHUE CUENAeHus OKCHUIL OB Xe-
Nne3a C MNOBEPXHOCTbL MeTalsla M MX BHHOCY M3 ouMmaeMoro TpakTa Ne-
perpeTHM napoM, obIajanuyM JOCTATOUHON KHHerHuecKolt axeprueft. Ha
BHYTPEHHUX [MOBEPXHOCTAX Moj, Bo3jeficTeBMeM KucIoOponda ¥ napa obpa-
3VIOTCA 380UTHHE IUIEHKH.

£.2. VHTEHCHMBHOCTH BHMHOCA 3arpasHeHult u3 TpaxTa 3aBHACHT OT
MaccoBoft (nuHetHO!t) CKOpPOCTHM napa ¥ KOHILIEHTpaluM KKCJIopona B
TpaKTe, KOTOPHE IOMKHH COCTABMATH cooTsBeTcTBeHHO 600-800 HP/(MgC)
(40-80 m/c) u 0,5-I,0 kr/r neperperoro mapa (mpunoxenue 4). IIpo-
NORXATEABHOCTD CUUCTKU 3ABUCKT OT UCXORHOY 2&8TPASHEHHOCTH OUKis-
eMoI'0 TpaKTa MNMPOoRyKTaMu aTmochepHO? KOPpoO3uu M B cpegHeM COCTaB-
ager 0,9-2,0 4. OPPeKTUBHOCTH OUNCTKY ONpenenanT no QopMyie

] ___:q,,,;% 1007, |
M
rie J - 20PEeXTHBHOCTL OUMCTKK, %

G, - MCXONHAA 38IPA3HEHHOCTD, r/uz;
qH—-HOp%aTHBHaH NoITycTUMaa 3alpA3HEHHOCTHL NOcNe OUMCTKH,
r/M",

3aBUCHUMOCTL MAcCOBOR CKOPOCTH nape M IpPOnOIXUTENLHOCTH
OUMCTKM OT UCXOJHOR U HOPMATUBHON 3arpA3HEHHOCTH NAHHOI'O KOHTY-
pa OUKCTKM INpencrTapieHa Ha puc.l. llo ucxomHoR 3arpasHeHHOCTH
TPaKTa H HOPMETHBHOMY KOJMUECTBY OKCkaoB xenesa nociae [IHO paa
IAHHOI'O TUIIA KOTJ& OonpeneiskT MACCOBY® CKODOCTL I1spa M NPOROT-
xuTenabHocTy [IHO. OrH BesMuMHH ABAADTCA UCXOAMBMM MNA NanbHemix
pacueToB cxemu [IHO,

CornacHo puc.l, ypeanuupad IIUMTENLHOCTE BO3JefcTBHA napa
M KHCJOPORAa, MOXHO NOTYUUTH KaueCTBO OUMCTKH, COOTBETCTByDIEee
HOPMATHBHHM TpeboBaHusM NPY MeHbIEeM JacoBOM pacxoje napa.

2.3. [lapoKUCAOPORHY® NaccHBaAIMD OONYHO COBMEmMANT C OUUCT~
koft, HO MOXHO NMPOBOOUTL ¥ DPE3NENBHO. 3aWUTHHE IUIeHKM (opMHPYDT-
CA U MOcJe OUWCTKA TP8KTA PaCTBOPAMH KHCIOT, NeperpeThM apoM
Kucroponom. TeMmneparypy neperpeToro napa npy 3TOM NOANEPKMBADT
B npenenax 450-250°C. lonyueHHHe oKcHmHHE TUIGHKM ABAADTCA Gonee
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CTORKMMM, ueM MAEHKH, 00pasywiMecHd roche NacCHUBAIWH HATPUTHO-
aMMHAYUHEM MIK THAPa3UHHO-aMMHAUHEM CcOCOOOM.

3amuTHHE CcBOMCTBA OKCUIHHX IUIEHOK YBEJWUMBAOTCA C I1OBLINe-

HUEM TeMnepaTypH cpend. s SHEeMEeHTOB NapoBOOAHOIO TPAaKTa, B KO-
TOPHA 38BONAMU-MITOTOBUTENAMY OOOPYNOBEHUA SANPEMAETCHA TIOTHM -
MaTh TEeMIepaTypy CPeiH Buile NOomycTuMoft mna maHHoro olopyRoBaHUA,
3amMTHAA NIEeHKa CO3f&ETCA NP TeMIeparTypex B WHTepBane 350-2500(,
Takue reHxy snojiHe ofecrneuuBanT 3aMUTY OUMMEHHODO TPaKTa OT
KOPPO3HX N0 NepBHX IMycKoB o60pYAOBaHuMa B paGoTy M IpU Mocienyn-

me#t Ixcrmyaraimy 3HEproGnoka, 8 Taxkxe B Nepuol MoclelyoiMxX ocra-
HOBOB U IYCKOB KOTJA.

n W0 250 0 50 M0 s 0
Jo | 2} | ] g, |rim

90 o J— —

=

|

o
\ —
T
5 b Y

Puec.]. BuGop MaccoBolt ckopocT™ mapa U npomod-
xurensHocT! KO 110 MCXomgHOR 3arpaA3HeHHOCTH

TPaKTA

lononuurensHaa xoHcepsarMaA oSopynoBaHusA, o6paloTaHHOIO na-
POKHCIOPONHEM METOROM, BO BPEeMA erc ocTaHOBOB He TpelyercR. Co-
AepEaHKe MPOJYKTOB KOPPO3KUM B NAPOBORAHOM TPAKTE 3HeproGaoka B
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nepuonn nyckop nocie [IHC coxpamaerca Goinee ueM B fecATh pa3s Mo
CPaBHEHUI C SHAJOMAUHBM IOKa3aTeneM, NONyUeHHLM IpU paHee CymecT-
BOBABIMX METOAaX [1aCCHBAaIMH.

3. TEXHOJICIVA INPELIIYCAOBHNX CYUCTCA ¥ [TACCUBALYM
[TAPCHUCIICPOIHEM METCICM

3.1. [laporkucmroponHuit MeTom NPUMEHANT KaK CaMoCTOATENbHHIN
IJIg OUACTHKM U IacCUBALMM BCE0 TPaKTa KOTAA WIK JHEprodloka, B
KOMOUHAIMU ¢ XUMUYecKo#t ouvicTKo#, Korna uacTb TpaKTa ouvMuyanT Ia-
DOKUCAOPONHEIM METONOM, & UacTh - XUMUUECKUMMU pacTBOpaMd, U Kak
CaMOCTOATENbHHI) A [acCUBELMU IIOCHEe XUMUUECKUX OUUCTOK WU NTPH
AJUTENBHOM NpocToe o6opynoOBaHUA.

{OMOMHAPOBAHHHP METOH OUMCTEM (XMMMUECKas OWUMCTKE U Iapo-
KUCJIOPOOHAS NOOUWCTKA U [accyBailsA) IPUMEHANT B OCHOBHOM A
APOMHBEK 3KPAHOB TONKM OapaGaHHHX KOTJIOB.

flepen HauanoM NpemyCcKOBOR NMapoKUCAOPOOHON OUMCTKUA BRITOJN -
HAIOT MEPONPUATHA COITACHO MPUJICKEHUD O.

3.2. TexdHonorua npennyckoBo#t napokUcoponHolt OUMCTKU BKID-
yaeT CclenypIue DTaru:

3.2.1. [lporpes Bcero napoBofsHor'o TpaxkTa WIX ero 4actTy¥ IO
TeMIIepaTyph, olperenaomelt Hauano MNOKOHTypHOo# ouucTku. [is npsmo-
TOUHOT'O KOTJIa TaKas TemrepaTypa cocTabiger [80-200°C, mna Gapa-
SanHOro koTna - 300°C. B xone OuMCTKM BepDXHMM MpefenoM Nporpesa
ABNATCA LOMYCTUMHE TEMIEepaTyUH B YCIOBUAX SKCIUyaTalMy B dje-
MeHTax ob6opynopanus (oKoHomaMtsepe, [IB]l, GapaGaHe, 3kpaHax TONKH,
naponeperpesartene) (npuiaoxenue 6),

3.2.2. Co3nanue B OUMMAEMOM KOHTYpEe MaccoBOMt CKOPOCTH na-
pa, HeoOxomuMolt IR OUMCTKM TpakTa (cM.puc.l).

3.2.3. JlosupoBaHue B TpaKT KuUcJaopoma ¢ KoHMleHTpaume#t 0,5~
I,0 xr/T B Teyerne 25-50 MHH B 38BUCUMOCTH OT NEePBOHAUAJBHOMN
3arpASHEHHOCTU TPaKTa [poiykTamu aTMochepHo#t KOpPpPO3UK.

3.2.4. llponyBka TpakTa PACUSTHHM KOJMUYECTBOM Napa 6e3 Jo-
3MPOBKM Kucropona. I[IlpogommurentHocTs dToro aTana onpenendeTcH
N0 yMBHLEEHUK KONNYECTBA BHHOCUMEIX OKCHMAOB xene3a (no npoapauy-
Hoc™) u cocTaBideT 20-60 muH. O6mas NPOROIMUTENBHOCTD OUNCTKHU
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38BUCUT OT MCXOAHON 3ar'pA3HEHHOCTH TPaKTa NPOOYKTaMU aTMmochep-
HORt Koppo3uu ¥ ognenrnpoaauﬂo COCTABAAET:

npu 100 P/M ¥ MeHee - 40-50 muH;

npu 250 D/M° u meHee - 90-I20 muH.

3.3. Texuonomua npenryckoBo#t KOMOMHUMPOBAHHOR OUMCTHK BKIO-
ygeT claenyvipe HTallhu:

3.3.1. TpaBirenne 2%~HbM pacTBOPOM CEDPHON KUCIOTH C WUHIMOU-
Topamu (MGo 3-4%-HHM PaCTBOPOM CONAHOR KHCHOTH ¢ MHIUGUTOPaMM)
3KPAHOB TOINKH.,

3.3.2. [lpeHupoBaHue OTpaBoTaHHOT'O KUCJOTHOI'O DACTBOpa 43
3KPaHOB TOIIKH,

3.3.3. llpoMuBKky ¥ HelTpa/imM3aiMn OUKMEHHHX SDKPAHOB DPACTBOPOM
aMeiaxa N0 JOCTHXOHHA noxaszarexs pH, pasHoro 8,5-9,0.

3.3.4. lpenupoBaHKe U3 DKPsHOB HelTpalu30BAHHOI'O pacTBOpa.

3.3.5. QuucTKy naporneperpeBaTeld U IKCHOMa3epa XKoTia Mpo-
BOOAT O TEXHOJIOMMMH, YKesaHHON B n.3.2. llaccuBaumsa OUMMEHHHX K-
PaHOB IIPOKUCXOMUT NapaJIeNbHO ¢ OYHCTKOR naporneperpeBaTens ¥ KO-
HoMa3epa.

3.4. TexHonoIMa NapOKKUCIOPONHON IMaccHBALMHU, KOTOPYD CaMO-
CTORTEALHO MPUMEHANT [ocjie NMpeanyCKOBHX VI 3KCIUIyaTall OHHHX
KMCIOTHHX [MPOMHBOK MJIM Tlepen LJIUTEJbHRM OCTAHOBOM 3HEproodopyno-
BaHUA, HanpuMep, B KaMUTaAJXbHHR PEeMOHT UMM Ha JeTHUR neproxm, BHIKN-
ygeT crexyviye oTanm:

3.4.1. BpeHuposaHMe NapoBORAHOI'O TpaKTa O0OPYAOBAHUSA.

3.4.2. I[lporpes o6OpyLZOBaHMSA 10 NpaBuiaM, yKas3aHHLM B JIpH-
nomenny 6, fo Temuepatypu 250°C u Bhme.

3.4.3. Berop ¢ napom xucinopona koHneurpammest 0,5-I xr/r go
MTOABNEHKA KUCJIOPOHA HA BHXOJE M3 XOHTypa ¢ KOHIeHTpamme#t Gojaee
0,3 xr/T.

3.4.4. Bunepara npu yxasaHHoft Bule TeMnepaType B TeUSHHe
I u.
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4. YCTAHOBKA [ng [MPOBENEHWS IMPENLYCKOBOA
MAPOKMCJIOPOIHOR CMUCTHMA

4.1. YcraHoBRe pua mpopeReHHs npemayckosoft [IHO srapuaer:

- KCTOYHMK neperperoro napa;

- CHCTEMy nomaux rnapa (T MCTOUHHKA K OUMHACMOMY o6opynopa-
HMAD 3

— COGCTBOHHO CHCTOMy NPCANYCKOBO## OUMCTEM, DASNeX6HHYD Ha

KOHTYPH C MpuemzemiMy pacueTHEMH CONMPOTMBICHHAMM, MO3BONADEMMM
ofecneunTh HEOOXOIMMuA pacxOl Hapa;

- CACTeMy mnporpesa o0opYAOBaHMA,

- CHCTEMy JO3HpoBaHusa yACAODOLR;

- npo6oorOopHHEe XMHME fAA XHMHUECKOI'O KOHTPOXAS

- CHCTEeMy myMOI'XYmeHMS.

4.2. D RavecTBe MCTOYHNEE NEPEIDBTOrO Napa ACHOABIYUT UOREL-
craHmmoHHue P(OY, nogxswueHny® K nepsoit ouepeyu TSC (pme.2.0), Ga-
PaGaHHHN XOTeX B CXeMe C MapailexbHuMu cBA3mu (puc.2,0), npamo-
TOUHH} WAK GapaCaHHu KoTey ONOYHOrO HCIOXHEHMs, COCCTBEHHHA KO-
Ten MDY OUMCTRe faponeperpepfaTeRs HN3Koro nasaeHus (puc.3).

JeficTByOEMt KOTEX, CHe/MaJNbHO BHUENEHHH{ RAS NpPOBENCHHA
OYMCTEM B KauecTBe HCTOWHMES Napa, pafoTaer Ha IMOHMEOHHHX mapa-
merpax. [Ipy Hamuuum y xorma, CAYXGHEro HCTOUHHKOM napa, MpoMExy-
TOUHOr'O Naponeperpesarexs ef'0 TEINIOBAA HArpPy3xa Hé RONKHA NDEBH-
mars 30% HOMMHAaXbHOM.

HOHKDEeTHO mAs Kazgoro fMna xorTaa HeoOXomMMyDn NpPOWSBOAMTOXb-
HOCTh MCTOUHNKA napa onpegefADT n0 rpajemeam (puc.4), pasGusxy 0o
KOHTYpaM OCYWECTRAART Mo pesYAbTATEM I'MEPABIHYECEOTO pacuera
(pa3g.o).

4.3. B 3aBucuMmocTH or pHAA HCTOYHHKRA Iapa CHCTEMy erc noga-
uM BHOOXHADT ClUeHyOERM oCpasoM:

- or ofmecraHIMoOMHOro cNeIMaibHOro Koaxexropa 4-6 Mia, nura-
pmeroca or POV nepsoit cuepefd I9C, nozcoemMHeHMeM ero K cxeme
OUMCTEM C NOMOMbD BpemeHHHx TPyOSompoBogos (cm.puc.2,d ) K olme-
CTaHIMOHHOMY XORAGKTOPY KOTARS

- OT OTKADYEHHOR yacTn OOEMOCTAHIMOHHOM MAI'MCTDAIK, NNTaD-
meficA MapoM OT XOTIa, XoTOpsi Pad0TaeT Ha HOHNAGHHHX lapamerpax
(cM.puc.2,0);



r *
K Ot

Prc.2. Herowrmxm ® cxewsl mopeus naps X ofvexry
ONCTEM

a - of peficreypmeli ouepeRn yepes P(W; O ~ o2
XOTAA 4Yepea CTAROMOHHUR xoXXexToDP: I ~ oF-
ROCTAHIMOMMMA xoxxexrop 4-6 Mla; 2 - xorex;
3 -~ ofReCTAHIMORHMA ROXXAEXTOP BNCOROIO XABIS-
HRAS 4 ~ POYS O - R eypOmue; 6 ~ suxzon;

* o6weRT OoUNCTRN

g)

- 0T TRYOOUpOBOAA CBEREro LADA [0 BPOMOHHOMY TPYCOmPOBORY
Opa pabore Koria,lORADNEr0 HAp, HA LOHNESHMKX DapaMerpsx.

4.4. HouxkperHwe cxems IIKD npamorouwHux ¥ GapalaHHEX KOTAOB
fopoipywr Docxe npoBeseims pecuerons (pasgp.5). xR mogsoEA c6po-
Cé nEpa RCOAXLIYRT TRYCOOPOBOXM CYROCTBYDSEfl TEOXOBOft CXOMM, VPO
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No3BONAET CYMECTBEHHO YMEHBLIMTb KOIUUECTBO BPEMEHHHX TPy0OMpOBO-~
ROB ¥ a8pMaTyPH.

[lpriMepu pacCueToB cxeMm OUMCTKM dHeprobiora 500 MBr u GapaGax-
Horo korna BK3-320-I40IM npupemenw B mpuaoxeHusax I,2.

1

fin

Puc.3. CxemMa oUMCTKM BTOPMUHOI'O TDAKTA COOCTBEHHEM
napoM:

I - nuraTensHaa Bofa; 2 - KOTeN, 3 ~ IJIABHHI na-
POITPOBOX,

e———me — BP@MEHHH® TpYyGOonpOBONH

Ha OpraHM3aimMp CXxeMmu OUMCTKH CyYmecTBeHHO BANADT:
- napaMeTphd WCTOYHMKA napa {(pacxofi, AaBJIEeHHEe, TEeMIepaTypa);
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TiiD : / [/

500

Puc.4. Ompegenenve pacxo-

la napa yepes CeusHMS

TpaKTa B 38BACKMOCTA OT
HeOGXOMAMO MacC OB O 4oa

CKODOCTH

- KCHCTPYRIMSA OUMEAaeMOorro NapoBOJAHOr'0 TpaKTa;

~ KCTOUHMK fapa [IsA OUMCTKH NPOMEXYTOYHOI'O MaponeperpeBaTe-
AS.

4,5, llporpes rpySontposonos, HOBEPXHOCTEH HArpesa H Apyroro
cOOpYAOPSHHA OCYMECTBIAANT B COOTBOTCTBMM C MeTOJMKOR npuxoxeHus 6.

4.6. Hansemrne KuCHOPOROMPOBORN AapReHMeM Ho 6,4 Mia usro-
TABAKBANT X3 cTexbHux Oecmopmux TpyS ['OCT 8732-78 u
POCT 8734-75.

Hageemnue xucxopomonpoBoaw panxennesm 6,4 Mla u pume naro-
TABAKBANT TOJNbBXO N3 KPACHOMOEHHX MAM JaryHHuX TPyl mo I'OCT 617-72
H ['OCT 494-76, B cXydae pOXmAfEM KX B I'PyHTe ROHNYCKSSTCA rpUMe-
PaKE® CTAILHEX H€n@OBHEX TPYO.
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KoHcrpyxTuBHo paMna (puc.O) npeacrarigeT Co6Of fiBa XSCTKO
38KPEIUTSHHEX TPYOOoNpoBOfa~KOJLIEKTOpa IuaMeTpoM 32X< MM K3 upac—
Hoit menu (1), paccuMTaHHHX Ha naBieHue 20 Mila (200 kre/eM<) . K
KaXIoMy M3 KOJUJIEKTOPOB C NOMOWbD MERHHEX I'MOKMX 3MEE€BMKOB OuaMeT-
poM 3xI,5 mM (2) nogkmouant no 10 kucxopoguux Gannonos (5). Ha
3MEeeBMKax yCTAHABJIKBADT BOHTWIM, C IIOMOMbI KOTOPHX OCYHECTBNIs-
T NoMepeMeHHoe BKJIDYEHHE M OTKInUeHWe KOJAEKTOPOB.

PeryaupoBaHue pacxola KHUCJIopOna NPOM3BONAT DPEAYKUMOHHBM KO-
[TaHOM, & KOHTDPOJNb 38 HODPMaJABHOM ero nopauey B KOHTYp BenyT 1o
mMgHoMeTpaM (4) M pacxoioMepy, YCTEHOBJIEHHOMY Ha ofieMm TpyGonpo-
BOLE MocJje pamiu,

Pacxon RUCJOpofa M3MEDAnT PACXOLOMEPOM WM OMpeleldAanT Mo
NnafgeHAn J3BJACHUA B EMKOCTAX XPaHEeHUs KUCAOpOXa.

I W3MEepeHUA JAaBJEHHR KUCACPOHS NPUMERADT KHCAOPOSHHE Ma-
HOMETPH, KOTOPHE WMEDT I'oJIyOyn OKPacKy M HaJnkCh HA 1MdeplOnaTe
"Hucaopoa", "MacaoonacHo"

Ha umbpepbnaT Kaxnoro pabouero MaHOMETpA HAHOCAT KPACHY® yep-
Ty Ha JeJIeHWK, COOTBEeTCTBYLMEM HauObonbmeMy paloueMy BaBJIEHHD
anflapaTyph, H& KOTOPOU YCTAHOBJIEH MaHOMETP.

B kaxnuili KOHTYDP OUMCTKM BBOJ KHCHOPOLA BHAOJHADT pa3felbHO.

4.7, Lna npopelieHUs XUMMUUYECKOI'0 KOHTDOAA KCIONb3YNT WMTaT-
HHE CXEMH B TOM CJlyuae, Kor'ja YyCTaHoBRa OTOOpPHOIO 30HTA COOT-
BETCTByeT HalpDaBASHMD NOTOKa NMPoAYBOuUHOI'C napa. fuameTp Ipolo-
OTOOPHHX JIWMHKN posxeH OHTL He MeHee [0 MM, UTOOH OHM He 3a6HBa-~
auch Bo ppema [[HO.

LJ1s nonydyeHusa MNpencTaBUTENbHON NPOOGH HA coflepXaHWe NpPoayK-
TOB KOPPO3¥HM Xejie3a Ha BHXJOIMHOM TPyOONpOBOJE YCTSHABJIMBADT 3OHS
¢ npodoorOopHurOM muaMeTpoM [0 wM ¥ mTyuepoM id oTSopa NPOOH
Ha KUCIOpPOL.

4.8. llpn npennyckoso# [I{O npogomxurenbHOCTb NMapoBO# NpPOAYB-
ku gocruraer 25-40 u, a pacxogu mapa 200-450 r/u. B aror nepuop
MyMOBO€ BO3[eNCTBHE HE OKDPYyXRapyn peny pPe3ko yCUInBaeTcs, ypo-
BeHb 3ByKa jocruraer [20 pb # Goiee wna paccrosHuum 50 u or ofo-
pynoraHug U 70 gb Ha paccrosuun 500 M oT of6BEKTS.

JpOBEeHb WyM& B XWJIOR 3acTpofike ropora P QHEBHOE BPeMA HE
RoxeH NpeBumaTb OO Ib, B HouHoe Bpema - 45 b, a Ha TeppuTopUH
dNeKTpocTanlpK - 80 ab.
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Puc.5. HanoabHag kMcnopopHas pamna Ha 20 GawioHOB nis npopegnenus [1KO:

a - pup, cOory; O - Bun cBepxy; I - me ﬂﬂ TpyGa IMaMeTpoM 32 MM, 2 - MeIOHas I'GKas Tpy6a
MaMeTpoM 6 uﬁ. 3 - MaHoOMeTp {200 &re gy MaHoMeTp (60 Krc/cm<); 5 - KUCJOPOIHH GaJnoH
o6peMoM 40 11 (Bons); 6 - uens nﬂH erHHeHVH GannoHa; 7 - pama; 8 - B cxemy . HD
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InA CHUXEHUA MyMOBOro BO3fAeicTBUA (mpuiaoxeHwe 7) KOHCTPYK-
MM BHXJOMHHX TPYyOONPOBONOB CXEMH OUYMCTKH CIEenyeT WCHONHATL Ta-
KM 00pa3oM, uToOH BHXJION napa B aT™ochepy M3 JpGoro npoayBaeMo-
I'O KOHTYpa NPOU3BOMUACA uepe3 oOWMit BHXJIONHOR KONIEKTOpP, HA KOH-
1lé KOTOPOro yCTaHOBJIEH MyMOITYIMTEAb KOHCTPYKIMM Tpecra "MocaHep-
romoHTax". [aHHaA KOHCTPYRIMA MyMOMIYIMTEAA 103BOJAAET CHHUIUTH
ypOBEHBb IMyM& OT CTpy¥ napa ¢ pacxogom jo 400 T/u Huxe 75 pb Ha
paceToAHMK O0 M OT MyMODJIymIHMTENd.

5. PACYET KCHTYPOB NPENIYCKOBOWA MAPOHMCICPOLHON OYMCTHM

o.]l. Lleab npoBeneHnsa pacueTa - CNpPEeReNCeHHE OITHMAJIBHHX pas-—
MEPOB KOHTYPOB OUKCTKH M0 H3BECTHHM KOHCTDYKTHMBHHM M PaCuUeTHHM
OAHHHM OOOPYLOBAHHA C yueToM HaUalbHOR 3arpA3HEeHHOCTH TPAKTA
NPOAYKTANK aTMOCPEepPHOK KOPPO3HM M MapamMeTpoB Napa OT KOHKpPeTHO-
o UCTOUHHKKA.

9.2. na npoexruposanna ycTaHoBKH [1{O Ha ToC npoexrtHas op-
P8HM38IMA NPOBONUT pacuer, OPMEHTUDYACh HA 38r'PA3SHEHHOCTHL Napo-
BONAHOI'O TPAKTA MPOAYKTaMH KOPPO3HM, paBHyDn 200 /M,

0.3. B nenax ymeHbmenMs pacxoma napa ¥ xuciaopopma npu IIKO
HansroyHas OpPraHU3aiMA NPOBOAMT YTOUHEHHH{t pacueT, OPUEeHTHDYACH
Ha YAEJbHYD 38rpA3HEHHOCTh TPaKTa 10 BHPE3aHHHM H3 Hero ob6pas-
11aM no Hauaja [IKO.

0.4. [lopanok nposeneHns pacueTa:

- onpenendApT naomagy MPOXOJHHX CCeUEHHt Da3MNUHHX JJIEeMEeHTOB
NapoBOAAHOr'O TPAKTA M JAIMUCHBADT MONTyJYeHHHE HaHHHEe B TalbIuly B
[IOPALNKE PACIMOJOXEHUA JJIeMeHTOB II0 TDAKTY;

~ ONpeAeNnANT MACCOBYD CKOpPOCTbL napa B8 Tpaxrte npu [IH0 u npo-
AOJXATENBHOCTh OUNCTEH

- BHUMCHADT KOJKYECTRO NapallelbHHX NOANOTOKCB, HA KOTOpHE
HEOGXOIMMO HEJMTh peryaupyemse NMOTOKK TpaKTa KoTia (3SHeprobnoxa);

- PA3NedADT IIOTOKY HA KOHTYPH OUMCTEM;

- PacCUMTHBADT TpelyeMoe KOAMUECTBO KMCJIOpoRa.

0.4.1. llnomenn mpoXOpHEY. CETGHHUR f NOBepxXHOCTeR Harpesa
KOTXa BHOKDPADT K3 THIPABIHUECKC. O pecyeTa 3aBORa-H3TOTOBUTERA.

9.4.2. Illo npousroguPenbHCrt™ MCTOUHMER nape U, mromanu
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NPOXOMHOI'O CEeUeHHA OUMNaeMor'c 3JIeMeHTa TpakTa f M OnpeneleHHoH,
KaK YKa3HBAaJOCh BHIIE, HEOOXOAMMOR MACCOBO! CKOpPOCTH /M napsa on-
penelspT KONMUECTBO NapallieNbHHX MNOANOTOKOB (/1), Ha KOTOpHEe He-
00XOAMMO JEMUTh peryiupyeMue MOTOKK TPaKTa KOoTiaa:
o _S6fm
b,

0.4.3. C yueToM napaMeTpoB lapa Ha BHXONE M3 HCTOUHMKS pa3-
NeAanT NMOTOKK (MONMOTOKK) HAa KOHTYPH OUHCTHH.

B nmpaxTMuecKuX pacueTax CxeM OUMCTOK PEeKOMeHuyeTcs IoJlb-
30BaThCA QopMyiot, IMo3BoaAAnmEEeR HENOCPEeRCTBEHHO OonpeleauThb
cyMMapHuit XO3GMIMEHT CONPOTHBAGHHS KOHTYps 2. Z, NpU YCIOBHH
KPHTHUGCKOI'0O MCTEUEHHA. ITOT KOSPIMIMEHT XapaKTepu3yeT MaKCH-
MalbHHE pasMeps (IIMHY) NpoayBaeMorc KOHTYpPS M 38BHCHT OT Nnapa-

MeTPOB Mapa Ha BXOAe: JaBleHHs, YIEABHOr'O 00HeMa TeMHESDATYIH R
M8CCOBO#f CKOPOCTH

(5.1)

7,5-10°P,
ZZK= me2 Vg

[lo popmyae (5.2) nocrpoeHn rpafuru piuc.6, Ha ocHOBe kaTa-
PHX IO M3BECTHHM NapaMeTpaM napa ONMPeUeXADT NpeneXbHuN Ko3dh-
(MIMEHT CONPOTUBACGHMA XOHTypa, KOTOpHI He moaxeH OHTH Ooxnme Haji-
LEHHOr0 ¥3 rpajuxoB 3HaueHMA. C 9TMM 3HAYEGHHEM CPEBHMBADT IIPH-
BElleHHH KO3(QIMIMEHT CONPOTHBIEHHUA MOBEPXHOCTER HarpeBa KOTIa,
BRJIPYGHHHX B KOHTYP.

B ROHTYD OUMCTKH OGBEIHHADT IOBEPXHOCTH Harpepa, GIM3KUe MO
IomanAM Npoxofa, TAaK KaKk Ha NMPaKTUKE TPYAHO NogodpaTh 3JAeMeHTH
C OUNMHAKOBLMHK CeueHHAMA, CyMMapHuit XO03GPMIMEHT COMPOTHBIEHHUS
KOHTypa OIpeneiasoT Kak NPHBefeHHH) K Hauboabmejl mIomagu CEueHHns
OAHHOP'O KOHTYpa M HONCUXTHBANT N0 (opMyne

Z 2 2
np_ Fmax Fmax f max
ZZK = Loox t —7 ) Z,+ ra Lyt. .. rn ) L, (5.3)
rne Zmax ~ NOXHHEE KOIPIHUIMEHT CONPOTUBAGHHA HAA IIOBEPXHOCTH

HarpeBa c HauGoxbme#f B KOHTYpe NIOMALLD NPOXOMHOIO
CeYeHHU s ;

Z.,Z,,.,Z,~ nomue X03pPRIMEHTH COMPOTHBAGHUS NOCHEHOBATENLHO
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25027, | 5 COEeJMHEHHHX IIOBepX-
HocTei# Harpesa, B3A-
THE M3 IUIPABIUUECKO-
r'o pacueTa KoOTJa 38-
200 1= - - — - BOJa~U3POTOBHTEIIA S

fmaxrffr 2?"'efn' omaa¥ MpPoxXomHOI'o
CeueHud cOOTBeTCT-

~ / BYDIWX yUACTKOB.
150 | : 3o KoHTypH, Ha KoTOpWEe NeaAT
'§>° N O, NapoBofiAHOR TPaKT, YTOUHANT B
$ Qﬁh COOTBETCTBUM C KOHCTDYKIMEH! KOT-
Ry N8, UTO MOXET PHECTH KODPEKTUBH

160 - ]

B NapaMeTpH apa KOHKPETHO IJsA
Kaxgoro KOHTypa.

B kaueCTBe NMPUMEPOB B NpHU-
noxeHusax I M 2 paccMaTpPUBANTCH
pacueTn cxeMm [IHO sHeprobioka
500 MBr ¢ xornom [1-07 ¥ xoTxa

,;wr’/’ f, 0.5. Heo6xomumoe koaMye-
G0 Zi 3040 50 60 M CTBO KMCROPORA IS OUHCTKH BCEH

T C
Prc.6. Onpenerenue xooddump- O o ONPCASIART RAK CyMMy
EHTOB CONMDOTHBJIEHHA Z, Ouuma- PACXOUOB KMUCJIOPORa OJIA OUHCTEM

Ha BXO#e DU TeMnepaTtype e P

0°C

Q=0+, *

{
Pacxop kucroposs Ha kax-

JpA KOHTYD MNOLCUKMTHBADT MO Gop-
My J1e
ﬂxf = D{ CUZ CZ: ’
rae D, - pacxop napa JJIA OYUCTKH KOHTYpa, ?/u;
Chz— KOHUEHTpaIMA KUCIOpOA8 B Nape, Xr/T;
q% - NPOJONXUTEIBHOCTL NO3UPOBKK, Y.
Pacxop nmapa IR Kaxjor'o KOHTypa ONpPeNeRAnT NpU pacuyerTe cxe-
Mu OUMCTEM (pa3n.d).
PexomeHIyeMada KOHIIGHTPAUMA KMCIOPOAA C YUETOM BO3IMOKHMX [10-
Tepb NpU TPEHCIOPTHPOBKE, XPAHEHHMH M 3AIOJHEHKH COCTABIAGT
I kr/t napa. [IpofOMXATENbHOCTH NOJAUM KMCAOPOAA B HAP ISBHCHT OT



- 19 -

HayalbHOil 3aPPASHEHHOCTH TPAKTa NPONYKRTaM &TMOCPEPHOR KODPPO3HH

H MaccoBOX CROPOCTH B KOHType M ompenengeTcda Mo rpajvkam puc.l.
Ins onpenesleHHs CYMMapHOr'o ofbema eMKocTel, OTKYyL& KMCIOPOX

MogapT B CXeMy OUMCTKH, YUMTHBANT KO3PPUIMEHT pacxofia KRUCAODPOLa

13 3TVX emrocTel. 3ToT KOMIUIMEHRT IBBACUT OT S2BICHWSE Tepa B
MecTe BBOIAa KMCAOPOda M oHNpenelseTcd N0 puc.?.

5|k ' ] T
4 4 1 , |
3 , + e
Puc.7. BuGop xoddfmMImeH—- ! + L J
T8 MCNOJbIOBAHMA KUCJIO-
pona K B 3aBUCHMOCTH OT |
naBJeHus flapa H& BXOHE B | 0
OuRmMaeMnyt XOHTYD 1 7 3 PR VP

0
CymmMapsoe KoamuecTBo Kucaopoma 20, , KOTOpoe HEOGXOHMMO
HMETbh B @MKOCTAX, ONpeneXanT Iio dopMmyne

Q. =Xa,.x,

rge 2 {, - TpefyeMoe KOXMUECTBO KWCIOPOA2 HENOCPEACTBEHHO R
OYHCTEN, KI'S
K « godpi®iMeHT, YUNTHBADIM{ OCTATOWHOE COLEepxaHHe KUC-
Jopoja B CaJlloHe.

6. XUMMUECIME HKOHTPQIL 3A NPOBEJEHMEM CHUCTHU

I'padwik ¥ oObeM XMMHIECKOr'O KOHTPONA yCT8HABIMBADT padoueit
nporpaMmolt, onepaTHBHH{ KOHTPOAbL 38 XMMHUSCKMM NMpPOLeCcCOM OUYKMCT-
KH BEAYT N0 KaxAOMy KOHTYDPy C OTOOpOM npol c uHTepsayoM [0-

IS5 MMH NO MPO3PAUYHOCTH NMPOOH X KCHUEHTpalMM KUcaopoas (npuioxe-
Hne 4), MoMeHT OKOHUSHHS NPOJYBKK KOHTYpa ONPEeReNsnT N0 pesyibTa-
TaM aHaJM3a8 Ha NPO3PAYHOCTL (IPO3PeuHOCTH NPoOu Ha BHXoge Gonee
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70% no noxasaHuAM doToxoxopuxeTpa). ComepmaHue mesesa U xecT-

KOCTb fapa B OTOOpaHHHX mpofax Mapa onpenetswT Nocke NPOBEeNeHUA
OUMCTKM M MCNOAL3YDT BJAA pacuera.

7. TPEBOBAHMA K TEXHMHE BE3OIACHOCTU

7.1. Opranmaamps pa6oT no TexHUKe 0e30M8CHOCTH MNP NMpoBe-

IEeHUN NPEejIyCcKOBHX onepalmit, 0CGA38HHOCTH M OTBETCTBEHHOCTb aJIMA-
HACTPATHBHO-TEXHHUECKOr'0 NepcoHafa 3a& TEeXHHKY 0e30NacHOCTK H Hpo-

U3BONCTBEHHYD CAHUTAPUD ONMpPENeAeHH "PyKOBONALMMU YKa38HMAMK [10
OPraHM3alMu paGoT no rexHmre 6e30NacHOCTH ¢ NEPCOHANOM CTPOM-
TENXbHO~-MOHTAKHHX OPI'AaHM3AIMA K NpennpuarThil crpoimHnycTprr” (Cnpa-
BOYHaAd KHMI'a MO TeXHHKe 0e3onacCHoCTH B BHeprerTuxke., Hu.l. - M.:
OoHeprua, 1978), "CrpokrTenbHEMHM HOPMaMM M IIpaBHAaMM TEeXHUKH 6e30-
nacHocT¥ B crpourenscree” (CHull Ui-4-80, 4.3, - Crpotmspar,I9B83),
"[lpapuam ycrpoficTe ® 6e30NaCHOCTH SKCIUIyaTAIMM NMApPOBHX ¥ BOJO-
rpefiHux EKoTiaoB", “lipapuiamm ycTpoicTBa K Oe3onacHoff SKCIAyaTaLMUH
coCcynoB, padoTapupx noj naBleHMeM" , “lipapuiamM ycrpoiicTba U Oe-
30MacHO# 3KCIUIyaTaiMK TpySonpoBoanoB ropsueit Bogu™ (CO.mpaBua m
PYKOBORAMMX ME8TEPMANOB NO KoTaoHag3opy. M.: Hempa, 197%), "lpa-
BHJIAMM TEeXHMUECKOR SKCORYATAlMHM 3JIRNEKTPOYCTAHOBOK norpeblurerneit u
NpaBuiaMM TEXHHKHM 0e30aCHOCTH MNpU BKCIAYATAIMM JIREKTPOYCTAHOBOK
norpeSurenei™ (M.: Aromuspar, 1974), "lpaBunawx TexHuku Geaonac-
HOCTH M MNPOMHIIEHHO# CAHMUTADHM NIDM NPOKSBOLCTBE aLIOTUAEHA, RMCAO-
pona M rasonxaueHHoft oSpadorxe meraxzoB” (M.: MammHocTpoeHue,
1967), "llpaBuzasu TexHMKM GE30MACHOCTH NpPH SKCIIyaTAIMH TOIIOMe-
XaHMYeckoro oGOpyLOBAHKA BAEKTPOCTAHIMA M TemxosBux ceren™ (M.:
JHeproarommagar, 1985), "CHull no orpaHuueHMn mMywma Ha TePPUTOPHAX
4 B NOMEmEHWAX MPou3BOACTBEHHeX npemnpuaruiA™ (M.: MunmcrepcrTso
anpasooxpadenua CCCP, 1970), “llpapuramu 6e30nacHOCTH B ra3oBoM
xoaaitcree” (M.: Heapa, I980).

7.2. llpennycrosyn 11O npou3BogAT C IpHMEHEHHWEM NeperperToro
napa B KOHTypax ouucTKM pasieHunem Ao 10 Mila, remmeparypoft ao
450°C, napnenmeMm xuciopogsa go 15 Mla. [lpx npoBemeHMM OUMCTKH
KOMOVMHMPOBAHHHEM CIOCOGOM KPOME rapa W KMCIOPORa NPAMEHADT pea-
redTH (XHMCAOTH, MEONOUK, HMHIMMGHTODH), ABXADEMECH AIPECCHBHEMM K
ALOBHTHMM , B3DHBO~ HEM OPHEONACHHMM BemecTBaMu. [lap MoxeT BHIBaTH
TENAOoBHe OXOru.llpu puHGpocax mapa B arMochepy BOIHMKAET MyM,1PeBh-



mapmMi yCcTaHOBJEHHHE HOPMH.

7.3. [lepcoHax, HENOCPENCTBEHHO YUSCTBYOIM B NapPOKHCIOpPOM~
HO§f OUMCTKEe, IOJECH 3HATH MEPH MepBoit MoMOmM, 8 TaKxe NI OJAXEH
OuTh ofecneueH HeolxouMeMK crnenogexnoi, crnenolyBbn M HHIMBUAY-
aNbHHMM CPENCTBAMM 38MATH. MoHTaxHHlt, HaXIaAOUHHI U SKCIIyaTalM-
OHHEff IIepCOHad, NPUHMMEODIMA yUua8CTHE B OUNCTKE, NOJNXEH NPOATA HH-
CTPYKTAX [0 TeXHHKe 0e30MNacHOCTH C 3alUChD B CIELMAJbHOM XypHAa-
ne. Bce peMOHTHHE M MOHTaXHHE PaGOTH Ha OUMmAEMOM O0O0pYyAOBaHUK
DOJXHH ITPOBOJMTBHCA M0 HAPARY-AOINYCKY.

7.4. OGopynoBaHHe, JECTHHIN, MIOMAKKU IMPORYBOUHOR CXEMH
OUMEapT OT MMOCTOPOHHMX NMpEeiMEeTOB M OCBemanT,

7.5. Bce ropsume uvacTk o6opyROBaHMA, TPyCONPOBOAH, OAKH K
Ipyrue S3JeMEHTH, MPUMKOCHOBEHHE K KOTOPHM MOXeT BH3BATH OXOIH,
ROJXHH MMETbh TEeNJIOBYX HIOIALMD.

7.6. Mecra orfopa npob ROoMXHH OHTH JOCTYNHH, 0e30NacHH M XO-
pomo ocBemeHH. OTr6op oXXaxAEHHHX NpoS JAA aHAaNUM30B POU3BOAAT U3
MCHPaBHHX IPOoGOOTCOPHUKOB MOCKE MX NPOBEPKH.

7.7. 3a3eMAeHHe DAGKTPOABHIraTENEll BHIOIHANT ClelMaliCTH-
SASKTPHKK. Pafora ¢ He3al3eMlIeHHHMM HJIM HENpPaBUJILHO 383EMJICHHEMU
JCKTPOABHIaTONAMK 3&IPEmeHa.

7.8. llepakapueHue U OOGCAYSHMBAHME apPMATYPH CO CIYUABHHX NOA-
CTaBOK 0€3 yCTPOHCTBA MPOUHHX NOAMOCTSN C OTpaxfeHHsAMM 3alnpeme-
HO.

7.9. PeMoHTHHE DaGoTH, 8 TaKxe OCMOTp GapabaHOB, Jeas’paTo-
POB, KOMJIEKTOPOB M npouero o60pyHNOBaHWA, MONBEpPrmerocA OUXUCTKE,
IIPON3BOART TOABKO IIOCHE THMATEIBHOU NPUHYIMTEALHON BEHTURALIMU U
NpOBeLEeHUA aHaIK30B Ha OTCYTCTBKE 38ra30BaHHOCTH.

7.10. Ha ounmaemom 00OpymOBaHMM ¥ B IPYIHX OIACHHX MECTaX
OOMXHH OHTb BHBEmMEHH Npegynpexnapmue nxaxarH: "OcTopoxHO - Mpo-
BOOUTCA NapokucxopogHas ouMctka", "OcropoxHo -~ ras", "Orodp He
npumeHaTs” ; “llpoxon 3akpur", "OnacrHesa a3oHa", "He KypuTb, B3pHBO-
onlacHo".

7.11. B mecrax noBHmEHHOR ONACHOCTH JOAXHN OHTH BHBEmGHH
Npenynpexfapmie niaxat: "He Kyputb, BspuBoonacHo". Or{esne pa-
O6OTH Ha JTHX MECTaX ITPOM3BOIAT TOABKO MO HADALY-ROMYCKY.

Y EMCIOpONHON paMil Heo6rOpMMO KMEeTH CPefiCTBa NOXAPOTYMEHHS.

7.12. MecTa oOpasoBaHua CBHmER orpamMTh nuararamu: "Onachas
3oHa", “[Ipoxon sanpemex®.
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7.13. B 3o0He ouMmaemoro 00opynoBaHUA DasMEHlAnT DPOTKBOIIO-
XEPHHE CPencTBa: OTHETymuTenM, AIMKA C IeCKoM, Beapa, Oarpe, JA0-
NaTH, OUIAHIU.

7.14. Jluy, He yyacTBywMX B OUACTKE, U3 30HH OUMIAEMOIrQ
060pyLOBaHUA YAALADT.

7.15, LA KOHTPONA 38 COCTOAHMEM CXEMH M TEXHOJOrMell OuHCT-
KU pexypHas cMeHa BejeT B OISPaTHBHOM XypHale yuyeT ciryuaseB Opa-
K& B paborTe ¥ nedeKTOoB.

7.16. Hucnopopmine GajgioNH DOIXHH OHNTb CHAOXEHH GupkaMy U
KaefiMaM4 B CooTBeTCTBuMM c npaBusamu ['ocroprexHapsopa CCCP.

HucaoponHoe OaaioHH, Kak HallOJHEHHHe, TaR M NMOpoxHWe, TPaHC-
HOPTUPYDT B ClEIMANbHHX KOHTSHHEpax, H8 CHEIMANAbHHX TelexKaX Unu
ClIeUMaNbHEX HOCHIKax. [lorpyaky M pasrpy3ry OaUIOHOB NPOU3BOJAT
paloude, NpolefiMe MHCTPYKTaX. DaljioHW B pamme yCTaHaBiIMBANT B
BEPTUKaJbHOM ITOJOKEHUK B cIelMaAbHHX CTONKAX M IPOUHO [PpHKpenyd-
0T K HUM XOMyTaMM WM HENAMA.

7.17. [lpy MOHTaxe KMUCAOPOZONPOBONOB TpyOW BCE€X rasonpoBo-
NOB COCAMHANT CBapkol, dnaHnesHe H pe3npO0oBHE COERUHEHUA RONyCKa-
DTCH TOJBKO B MecTax NpUCcoeIHHEHHA K KHUCIOPOAHOMY O0OCpYIOB&HMD,
apMaType, CpeicTBaM M3MepeHMA U LJIA YCTPORCTBA MOHTARHHX COeJUHe-
HA# B HEYROOHHX AJIfi CBapky MECTaX.

Crapky Tpy0 razonpoBofof M KOHTDOJbD CBapHX COeZMHEHMit npo-
M3BONAT B cooTBeTcTBUM ¢ TpedSoBanvamu CHul lI-I'.9-76.

[Ip6opu ¥ XHCROPOMONPOBONH C apMaTypoft 0T MEcTa XpaHeHUA
KMCROPOAa A0 NMONKINYESHUS WX K DHEpProobopyAoBaHMD 00e3x¥MBaDT
no "WHCTPYKIUMH No 0Ge3xMPUBEHMD KHCIOPOAHHX ycTpoiicTh" (M.: Un-
dbopmasepro, 1979). JonyckaeTcd NPOM3BOIMTL OGe3xMpUBaHME TDYO
nMyTeM HarpeBa WX NEperpeTuM /1apOM OT CXEMH OUNCTKM U BHINEPRKH
npu remneparype 300°C B Teueme 2 \.

Ha k#ciaOpofofnpoBOfaX BHCOKOr'O AEBNEHUA YCTAHABIMBADT AATYHHYD
WK GPOH3OBYD apMaTypy, ChnelMaibHO NPEeNHa3HAUEHHYD IAA KMCXOpOAA.

ApMaTypy ofmero HasHaueHHf, KOTODYP MPUMEHANT HA KHCJIOPOJO-
OpoOBnaax CpemHEero ¥ HM3KOro NaBjeHMA, Ieépel yCTa&HOBKOfi monBepra-
T NpefpapUTENIbHON NpoBepke M 00e3XMPUBADT; MPOKABAKH B Hell 3a-
MEHAPT Ha NpoRJAamgKM K3 (ulpd, 8 CANbHWKOBHE YTMNOTHEHHA Ha ymior-
HEHHS U3 IMpPOK8JIEHHOI'0 NpH 300°C mHyposoro acGecra, NPOMUTAHHOrO
rpagurom Mapku I'T-A, wm ¢ropornacra T-4.
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[locnre MoHTaxXa KUCIOPOAONPOBOAH MOABEPranT IMIApPaBIXUECKOMY
HCILTAHKY HA A8BJEHUE I,25p%ﬂg-n NPoAyBanT KHCIODOIAOM, IIDHUEM
o0beM NMPORYBAEMOr0O KUCAOpPOOE LOJXEH MNPEeBHIAaTh BMECTHUMOCTH TPyOo-
nposona He MeHee ueM B 3 pasa.

JKCIAyaTalMn CMOHTHPOBS8HHHX M MCIIHTEHHHX KHCJODCAONPOBONOB
JONYCKART TOJbKO NOCAE INPAEMKH HMX KOMHCCHEl.

7.18. HKuclopon XpaHST B NEPERBHEHHX PEIMIMEHTHHX YCTRHOBKAX
In60 p GalaoHaX KMCAOPOOHHX pamil.

CrampoHapHyr pamny ¢ OGannoHaMR pacnoxarapT B OTAEIb-
HOM foMemeHu., OT paMiik J0 ODpogyBaeMoro odnpexTa MOHTHPYDT TPY-
Gonposon nuameTpom 30 mm,Ha nasiaexue  I10C urc/cuznna rnogauu
10 HEMYy KHUCJAopoja. Pa3Bogry KUcaopoma OT MarvcrpaibHOroe TpyGo-
NPOBOJA K CXeMe TNapOKHUCIOpOogHO# OUMCTKK NMPOU3BONAT TpyGamu nuaMeT-
poM 20 mMm,Ha paBieHpe I00 ch/cmz.ﬂnﬂ*pacmupﬂmmnxcﬁ cTaHuu# npuMme-
HANT BPEMEOHHYD DaMIly C YCTaHOBKOI HEINOoCPeACTBEHHO B 30HE NPOoLy-
BaeMoro o6OpynoBaHus, cOOADRAas NpaBuiIa TEeXHHWEX 0e30MacHOCTH M
noxapHoni GesonacHocTH. CKOPOCTh KMCAOpOogAa B TpyOSonmpoBciax LOIX-
Ha COCTaBJATb B CpPenHeM OKoxo 25 M/c.

DaJLIOHH IOJi KMCIOpPOD NOAXHH OHTh OKpamMEHH B roxyloft nseT M
CHaOXeHH HaumMcho uepHoro ueera "Kucaopon”.

7.19. [Ipu nponycke kucaopona B MecrTax NPMCOOIWHOHKA BEHTHIA
GalnoHa K paMie WAH B CallbHUKES BEHTHIA OaiOH OTHKINUSRT OT DAaMIH,
g IPONYCK YCTPSHANT NONTATHBAHKEM COOTBETCTBYMOILEr'c COSIMHEHUA JU-
60 3aMeHAPT YIIOTHADHYD (HOPOBYD NHPOKJIANKY.

7.20. BEeHTHIY H&a KHCHOPOJHOft pamile ¥ OAJNJIOHAX OTKPHBADT [0-
crenenHdo. CHaualla ciel'ka [OBOPAUMBADT MAXOBHK BEHTHNIA U TOALKO
yepe3 HEeCKOJNBKO CEKyHH, Kor'na NaBACHHE IOJ KJISIaHOM CPaBHAETCHA C
IaBJISGHUOM HaJM KJASMaHOM, NPOJOMXanT OTKPHBATH BEHTHIb, MEIJIEHHO
noBopaukBasg MAXOBHUOK.

7.21. B peabfoBuX COERMHEHHWAX KHUCIOPOLONPOBOROB 3aNpemacTCs
NOOMOTKE JNbHa, MEHbKM KUAK KOHIOB, 8 TAKXE POMA3Ka CYDHKOM U Ipy-
I'MMK MaTepualiaMi, CONepXamMMd XYDH.

7.22. DMGpPOBHE MPOKIAJKHM JONXHH MMETh I'IafKyn O6€3x{pPEHHYD
NOBEPXHOCTb, MX XDPAHAT 3aBEPHYTHMH B MIOTHY® CyMery.

7.23. 3snpemaeTcA BMECTO (MOPOBHX MPOKASAOK UCHOAb3OBATH
NPORXANKY M3 JPYyI'MX MaTepuasoB (Koxu, MNapOHHTAa, SJDMHHHUA, MEIM
M Op.).

7.24. Kareropuueckyd sanpemaeTcs MNONTATMBAThL Iaflky coemuHe-
HU, HaXOLARMXCA NON JaBJCHUEM KHCAOPONa, 8 TaKxXe CHMMATH KOJAMNSK
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¢ OannoHa ypapamy¥ MOJOTKa, C MOMOMBD 3YyOUJa UAU APYT'HMHA CIIOCO-
Gamu, MOI'yuUMMM BH3BATb MCKPY. EcaM koanak He OfKpyuuBaercsa, Cal-
JOH NONJIEXUT BO3BpAaTY.

[locsle cCHATUA KOJINAaKa OCMATPHBADT M IPOBEPADT WTYLIEP KUCIO-
porHoro 6ajnoHa HE8 OTCYTCTBHE BHIMMHX CJEAN0B XMPOB M MCIIPABHOCTD
pe3bOH WTyLeps ¥ BEHTUNA.

7.20. baanoHn samumap? OT BO3NEfCTBHA COXHEUHHX Xydeit Ope-
3EHTOM WIM OPYIMMM TOKPHTHAMA.

7.26. Ha pykaex, cneuojexne um HHCTPYMEHTe OOGCAyXMBaDmEro Inep-
COH&JIa He JOoJXHO OHTb CJEeHOB Macia.

7.27. Macio He JONXHG NONANATb HA BEHTUIM, NPOKIANKK ¥ IpY-
'€ 4acTH KUCHOPOIHON PaMIIH.

7.28. 3anpemaeTcsa NPMMEHATb KUCIOPON, OXA OUMCTEM OfEXIH ,00-
DYBK¥ u3jenuft U npucrnocobienuit, a Takxe aia oforamenRMs BO3AyXa
padourx nomemeHui.

7.29. llpogyBky mryuepa GalnoHa IAA YyHAajleHUs MOCTOPOHHHX uacC-
THL] IPOU3BOJLAT KPAaTKOBPEeMEHHHM OTKpHBaHMEM BEHTHAA. PabGounit, or-
¥pHBADIKIT WTYLeP, AOJXEH HaXONUTHCH B CTOPOHE OT CTPYM rasa. 3a-
KPHBATh BEeHTWADb IIocJe MPORYBKH clrenyer 0e3 IpHMMeHEHMs KRIpuUA.

7.30. 3anpemaercs NOAb3OBATHCA PENYKTOPOM C HeUCHpaBHOM!
pe3b00#t HaRHIHON ralikM ¥ C JPYPHMM HEeLOCTATKAMH, & TAKXe HEMCII-
PaBHEME MAHOMETDAMK H MAHOMETpPaMM C NPOCPOUCHHEMH KIeHMaMmu.

7.31. DannoHn RONXHH HAXOQUTHCA HA DACCTOAHMM He MeHee [ M
oT NpKOOpOB OTOILIEHUS M O M OT MCTOYHMKA Tenia.

7.32. Or6op Kucaopoya M3 OG8JJIOHOB MPOM3BOJAT OO OCTATOYHO-
ro papaeHda He Huxe 0,00 Mia.

7.33. Bce peramu (Tpyln, BEeHTMJIM K Np.), CONPUKACADIMECH CO
CEATHM KMCJOPOAOM Mof HaBieHHeM cBume ©,4 Mla, uarorabampanT U3
MenM WJIM ee CNAaBoB (IaTyHb, 6poH3a). Uarorosaeune geraneft us
CTaM, B TOM YUCJIEe W M3 HepxaBepme#t, HENOINYyCTUMO.

7.34. llpy ocMOTpax XUCJIODPORONPOBOLOB ¥ apMaTypu JMOIMYyCKapnT
PUMEHATH TOJAbKO NEPEHOCHHEe 3JEeKTPUUECKHe CBETHABHWKH B Iepme-
TUUHO/ apMaType NpH HanpaxeHuK 12 B wm pyuHHe aERKyMyJAATOpPHHE
doHapu BO B3PHBOGE3ONACHOM UCNOMHEHMH.

7.30. HypeHue K 3@xMI'aHMe OI'HA OKONO PEILMIMEHTHOR YCTaHOBKH
M CKXana KUCIOPOIHHX GalJOHOB 38NpPEemeHO, O UeM H8 BUAHEX MEcCTax
NOJXHH OHTb BHBEmEHH Npegynpexnapiie [IaKaTh.
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A KypeHMs OTBOIAT U3 OJMPOBEHHOE MECTO [0 COrJIaCOBSHUD C
opraHaMy IOXapHOI'O Hajn3opa.

7.36. CpapouHHe ¥ ppyrve paboTH C OTKPHTHM OI'HEM MPOMU3BO-
NAT Ha paccTosHHWM He MeHee I0 M OT PEIMIIMEeHTHON YCT8HOBKM MWW
PaMIiH.

7.37. Ororpes 3amMep3amMx KHCAOPOLOIMPOBOJOB NMPOU3BOAAT TOJAb-
KO napoM uiM ropsaueit Bomoit. [lpumeHeHHEe OTKDHTOro OrHA M SJAEKTPHA-
YecRoI'0 MmoporpeBa 3alpemeHo.

7.38. Oxono KMCHIOPOMHON paMIH NONXHE& OHTbH anTeuKa C HacTofi-
Kol toga, STHJIOBHM CIMPTOM, Ba3EIUHOM, MaTepuaThMu calfeTKamu MU
CHHTaMHU .

7.39. llpu BOBHMERHOBEHMM MOoXapa HEMEAJNEeHHO 3aKPHBADT LEHT-
padbHHE BEHTHJM Y paMIll, BLIBHBADT INOXSPHHX M MPHHUMADT MEPH K
TYmDIeHAD [10Xapa C NOMOombD OTHEeTymMTeleil ¥ APYIWX ITPOTHBOMOXAD-
HHX CPenCTB.

Ilpunoxenue I
O6asaTenbHoOE

PACYET CXEMH IIKO SHEPI'OBIOHA 500 MBe C KOTIOM [1-57

I. Onpepenenue naomagu IPOXOTHONO CEOUEHUS BAGMEHTOB
NapoBOAAHOI0 TpPaKTA

W3 raba.lll.l BupHO, uTO 3KOHOMAN3ZEpHasa, MCNapUTENbHasg, Iepe-
I'POBATCIbHAR UACTH TPAKTA OTIKUADTCH MO INIomans NPOXGHHOIG Cce-
yeruss 8 1,5-2,0 pasa u, Kpome TOro, 3TO OTARUME OTMEUAETCA U ¥
3AEMEHTOB onHorc xoHTypa. Ocol6o0 Hamo oOPaTHTh BHUMAHME HE BKJO-
YeHHe B KOHTYP OUMCTKH TAKHX IOBEPXHOCTElf HaIrpepa, KaKk I9KOHO-
Maftaep, SKpaHHHe nosepxHocT™® Koraa, [IBJ ¥ gp.

2. Pacuer >0pIeKTMBHOCTH OUHMCTKH
M BHOOD HeoOXOAMMO# MaccoBoOft CKopoCTH mapa

I8 OpAMOTOUHOI'O KOTI&, MMEDmero MCXOmHY  3arpA3HEHHOCTH
200 P/Hz, HOPMATHBHOE KOAHUYECTBO OKCHIOB Xele3a IOCAEe OUHCTEHM
o0 r-/u2 MOXET OHTH HOCTUIHYTO NpH 2PPSKTMBHOCTH  OUMCTRM, DABHOIM:
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Pacxon nspa uepes oauH
nognotTok I, , t/u

[ToAHER KODDDHIMEMT CoN-
POTHBJICHUA JNEMEHTA Z_?ﬂ

CyMMapHH! npuBeaeHHHI!
KoapdMiMenT conpoTuB-
3208

XEeHUA KOHTYDS

Pacxop napa yepes kax-
awh xouryp D, , T/u
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[lo nasecTHO#t 3PPeRTHBHOCTH, INPDUHAB NPOFOIXHTEADHOCTD OUHCT-

KM OBNHOI'O XOHTYypa, paBHO# I u, u3 rpaduxoB puc.l noxyumm, uro
DA BHHOCA& H3 TpAKTa OKMCJIOB XeJe38 Heo0XOAuMe MacCoBaA CKOPOCThH

He MeHee 750 Rr/(u@c).

3. Onpepenesne MaKCHM&XZBHOIO YACOBOI'0 DPACXOAA Hapa

HeoOxomuMuit yacoBoit pacxopn aps uepes KEXRYyD 10BEPXHOCTH
KOTJIa TI0 M3BECTHOR MacCOBO# CKOPOCTHM ¥ INONAanM HPOXOOHOIO CEeueHUN

(vabn.JlI.I) onpepenso® ns rpaduxos puc.4. [loryueHHwe naHHWe 3a-
HocsT B Ta6x.lll.1 B rpady cooreBercTBynmei nopepxHocTu. Hax Buj-
Ho K3 Trabx.lll.l npu oprammsauum [IKO gnas HekoTopHx noBepxHocTeH
(3xoHOMAN3epa, NMEePexomHOA 30HH M Op.) HeobxoauM pacxoj, napa Goxee
500 v/u.

4. [lenexnue TpaxTa Ha napaiieibHue MOTOKK

[Ilpennonaraemuil HCTOUHKK N&pa - XOTEJ Nepporo 3Heprobiaoxa
ofecneuHBaet pacxof He Gomee 480 T/4 Ha HOHMXEHHHX NepamMerpax
npu 30%-Hojl TennoBoli HArpyske. JAs YROBAETBOPHTEAbHON OWHCTKH

SKOHOMat3epa, nepexofNolt 30HH K NPYTHX NOBEPXHOCTeH# C yKa3aHHHM
pacxonou napa(maccosas cxopocts 560-600 rr/ (- cﬂ yBEIUUKBSDT

NPOROIRKMTERPHOCTD OUMCTRK 9THX NOBEPXHOCTEeN WUAK JNEeXAT KX Ha ABa
napanreJbHHX NOTOKA.

[lo nepsory BapraHTy: M3 pxc.]l Haxona?T, uTO OPM MACCOBOR CKO-
poctn 5602600 =r/ (3¢ KaxXIyw K3 YEA33aHHHX MNOBEPXHOCTeN Hago
OuUMHATD B TEUOHKE He MeHee 4 y,

[lo BropoMy BApMAHTY: OPH KEXGHHM H8 INOKNOTOKK 3TH NoBepX-
HOCTH OUMmamT napoM ¢ pacxofom 300-320 T/4,npoRoiMEMTEABHOCTD
OUMMCTKHR ORHOI'O MORIOTOR& COCTEBES6T OKOXNO I u,

HauecTBeHHas OUMCTRE NPOMEXYTOUHOI'O NaponeperpeBaTels BO3-
MOXH& TONbKO IPM HEGAGHNK €r'0 NOZNOTOROB IONOASM. OTO CBASSHO C

TeM, WTO Ipd pacxoge napa 480 7/u uepes ceueHHMe NOANOTOKE, PAB-
Hoe 0,4 12, MOXYYanT MAaccoBym ckopocts 315 xr/ (u‘?c), npK KoTOpOH
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OKUCHH XeJie32 He BHHOCATCK. llocse pesieHHa NONIIOTOKAa TONoJiaM
. COOTBETCTBEHHO YBelAMUeHMs MacCoBo#t cxopocT¥ mnapa B < pasa
[@30 KP/(uéclj HOPMATUBHOE KAau8CTBO OYHCTKM NOCTUIaeTCT NpPH Ipo-
IyBKe B TeueHue [ u.

O. llpuMep pacueTa INpU JeNeHUH
napaijesbHUX MMOTOKOB HA KOHTYDPH OUMCTKHU

OT UCTOUHMKE MOCTYINaeT B OUMMaeMHit TPaKT liap C JaBlCHHEM
6,0 Mla u remnepatypoit 450°C. YuacTkn TpaxTa, uepe3 KOTODHE MOX-

HO NMPONYCTHTDL NPDA YKaJ3&HHHX PHIE IlapaMeTrpax I[IOTOK napa C Macco-

BO/t ckopocTb 700 KP/(MgC), ONPEeREeNANT ITyTeM HaXOXAEHUA CyMMap-

HOPO KO3DPULIMEHTa COMPOTHBICHUA KOHTypa 2.Z, . B ra6n.ll.I ua
38BOOCKOIO PUNDPABIMNUECKOr'C pacueTa BHOCAT 3HAUSHUA HOAHNX Kodddu-
IMEHTOB CONPOTHBJIEHUA 3JIEMEHTOB TpakTa Z,,. [lo rpabukam puc.6
IUIA AaHHOI'O cJaydasg NIpeleJbHO DONYCTUMHR CyMMADHHR KOIDPMIMEHT
conmporusneHus (2.Z,) He pmommen npeswmaTh I50. C 3TuM 3HaueHueM
CPaBHUBANT NpUBELeHHH! Koo(hiMIMeHT CONPOTUBACHUA NoBepxHocTel Ha-
rpesa KOTJ&, BKJIOUEHHHX B KOHTYP, NoacuMuTaHHui no dopmyne (5.3).

ConocTaBiaAs MoNHHE KO3POUIMEHTH CONPOTHUBIEHUA BJIEMEHTOB KOT-
jia ¢ MpenesbHo LONyCTHMEM CYMMAPHEM KOJ(PPUIMEHTOM CONpPOTHBIEHMA,
papHrM 150, onpegedsmor, uro akoHomafizep (Z,,= III) u nepexomHyw
3oHy (Z,,= 135) HeOOXOIMMO BHLENUTb B CAMOCTOATENbHHE KOHTYPH. K
3KoHoMak3epy (}:Z;Zj ,=100 - 111 = 39) nozxmousnTt eme xaxol-nuulynb
3jleMEHT C NpUBefeHHEM No Qopmyte (5.3) K ceueHuo 2KOHoMak3epa
KOSGPUILMEHTOM CONPOTUBJIEHUA., TaKUM 3NEeMeHTOM SABJAETCA IUTATERb-
HHil TPYOOIpOBROf,, ¥ KOTOPOro an = 14,

Bunesnas nepexogHyn 30HY B CSMOCTOATEAbHHN KOHTYp, CO3DaeM
ycaoBud, npu koropex HPY-I u HPY-Il koHeTpykTMBHO 0ofpasywT colcT-
BEHHH{ KOHTYP OUKCTKU C ). Z:p = 80. [osepxHoc™n CP4-I u CPM-I, opu-
HE8XOBHE MO [JIomaa# NPOXOHHOI'o CEUeHWUA, HMEepT ZfZ;w; 90. lopkno-
yeue CPM B KOHTyp NMOTONOUHOr'c NaponeperpeBatesns HeBO3MOXHO, TaX
Kax npu nepecuere KodxpdUUMEHTa COMPOTHBIEHWA [10 Hauboabpweld Mio-
manyd rnpoxodHoro ceueHua (gopmya 5.3)22;?’0 TaKoro koHTypa (CP4 +
[I01) cocrapur 232. CnemosarespHo, [UNl cregyeT BKMOUATL B Jpyroft

KOHTYD.
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Ins oumcrxu nobepxHocre# [, [IITO w BPY (ra6a.lll.l) Hymuu
pacxopy nepa, paBHwe cOOTBeTCTBeHHo 195, 280 u 235 1/u. Cymmap-
Huit npuseneHHu#t ¥ ILITO xosdduLMeEHT conpoTHBIEHUA BTUX NMOBEpX-
Hocreft cocTapu? 148, uTO ynoOBAETBOPHET YCXOBHD ZZK < ZZ,?p.

CocraBafeM OJMH KOHTYp M3 OCTaBmMXCA dJemMeHToB TpakTa CHI,
kyne sohmyr ll-I, Wi, Al u nmaponpopogu. M3 HUX Hauboapmyn IJNO-
mafib MPOXOAHOI'O CEUeHUsa, a CIefoBaTelbHO, HauOOABUMU pacxopn na-
pa uMeeT NUPMOBHI naponeperpepatTeip I CTYNeHu. OTOT KOHTYD HMe-
er . Z,fp = [31, T.e. yxa3aHHHe [OBEpPXHOCTH BKADUADT B OUMH KOH-
TyD.

Takum ofpasom, B peayibTaTe pacueTa OnpeneNeHH KOHTYH
oudcTkH Tpakre CHI (rabxa.llI.I), B KoTOpPHE BRJWUEHH CREeIyIMe 31e-
MEHTH, OUMI@eMHe C pacxonamu napa, T/u:

I KouTyp: nUTaTeNbHHNE TpyOonpoBos IO H&COCOB,

OKOHOMAN3ED «v.vvvvuans ceneas ceeees S3ID
II xouryp: HPM-I, HPU-Il .......... cencacen R 1515
Il KOHTYDP: I3 . iiieeriivaerieccecannonnncan . 265
IV rouryp: CPU-I, CPU-II ... iiiveiienennnannnns I35
Y wouryp: IO, IINTO, BAY ...civviineeenenenn. 280

JI wxouryp: WII-I, WTI-I, HII, naponposon CHKJ I80

PacueT cymmapHHX NPHBEONEHHHX COMNPOTHBASHUH IiA TpaKTe Npo-
MEXYTOUHOI'O MaponeperpesaTeis He BHIOAHANT, TAK KaK ero monHuf
RO3ULMEHT compoTHBaerns /,, He npeenmaeT 50 ¥ Kammn# mommo-
TOK JeNATCA Ha uyeTHpe KoHTypa (puc.lI.I).

HoamnuecTBo KoHTYpoB [IHO omHoro noanoroka rpaxta CKI ¥ npo-
MexyTouHoro napomneperpesarens paBHo 10 (6 - rpakr CHI n 4 - npome
Xy'TOYHOI'0 Mapoleperpesarteis), a BCero NapoBOAAHOI'O TPaKTa dHEp-
rooaoka - 41 (c yueroM napomnporogos u [IB]l).

Ina opraHusaiMy napaifielbHHX MOANOTOKOB ¥ HEe3aBHCUMHEX KO-
TYPOB K KaRIOMy KOHTYPY BHIIORHANT OTAENbHH! momBop napa (cM.
puc.lII.I).

Heperymupyemue nepeTokM N&pa U3 KOHTYDA B KOHMTYP NpeAoTBpa-



K nomoxy 2 X
flap (Mg, 150 °C
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Puc.llI.I. Cxema npennyquﬁgg7HHC sHeprodnaoka 500 MBT ¢ kormom
MOCTOAHHHE TPYOONPOBOIH ;= BpeMEHHHE TPY0OIIPOBOIH ;
—Pd— BpPEeMeHHaA apMaTyp8; @ TOYKA BBOJA 02;

’ BHXJION napa B armochepy

mapT YCTAHOBKOX BPEMEHHMON apMaTyph HA CAEIyDUMX OTBONAUMX TpyCGo-
npoBOJAX B KoJMuecTse, MmT.:

NOCAE BKOHOMANACDA «..evvevevecsracess &
M3 CP =L ittt iiietitnnsnnncasess b
nocte W=l ...oveeierieeereetonseaess 4
nocie HIUI-I HuMaKkoro meBaeHUA «.ec.... 4
nmocdie [IITO ..o eieiininncreneensas 4

Kpome Toro B BHXOAHNX M BxogHux kostextopax HIII-I w AdlIl-I
HA3KOI'0 IaBAEHUA yCTaHaBAIUBaDT 3alJymkKu Mexny NaKeTaMu U coemu-
HANT CBOBOJNHHE TOPIH BpeMeHHOfl mepemuwuKoft ¢ yCTaHOBKOM Ha Hel
apMaTyPH.

[I[py HEBO3MOXHOCTH MO0 KAKUM-AXOO NPUUUHAM TOAYUUTH MAKCHU-
MAJNILHHA pACXOR napa OT CTOPOHHEIr'c HUCTOUHWMKSE WU NP OI'PAHKUSHHH
BPEeMEH! ero MCHOJb3OBaHUA IJAA NPOMYBKM NPOMEXYTOUYHOI'O napornepe-
rpepaTels NPMMEHADT nap co6CTBEHHOr'0 KOTAA.

lpuarnoxenHunue 2
C6s3aTenbHoe

PACUET CXEMH [HC LI BAPABAHHOT'O KOTJA BH3-320-I140MM

A 6apalaHHHX KOTJAOB pEKOMEHOyeTcsa KOMOMHUPOBAHHAA TEeXHO-
JAOI'MA OUNCTKU: MNPOMHBXE KHUCIOTON 3KPAMOB TOMNKKH U NEPOKKUCAOPOA -
HaA OUKCTKa TaponeperpeBaTena U dKoHOMaillepa. B mnaHHOM npuMepe
NIPHBPENeH pacyeT TOALKO TNEaPOKUCAOPORHON $B3H OUNCTKH.

HoTex nyckaonr Ha pacmmpapmefica TOC ¢ napamnenbHeMy CBA3A-

MH 110 naponpososam, npv 3ToMm Ha TOC yxe ZeHCTBYDT aHaAOIVYHEBIE
KOTJIH.
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JI2.I. Cxema n CKOBOUN KOMOMHUDOBaHHO#t OUUCTKU KOTNA
Fue D B3 -320-140+

I - o6mecTAHLMOHHHE KOJIEKTOp; 2 — XOAONHHH naker; 3 - nap
(6 MIla, 450°C; 4 ~ GapaGaH; © - 3KpaHHasg cucTema; 6 - nopBox
KucaorTu; 7 - cOpoc pacTBopa

— BpEMEHHLEe TPYyOONpPOBORK

Ha puc.li2.] npuBeneHa cxema MapoOBOAAHOI'O TpPaKTA KOTJa
B3-320-1401M. [laporneperpesarenb 3TOoro KOTAA UMEET B8 He CME-
mMBapUUXCA IMoToka oT GapalsHa Ao rnapocOGOpHON KaMeph, 3KOHOMal-
3ep OT pasnapmero KoAAEKTopa Lo OapalaHa COCTOMT U3 YETHpEeX He
CMEIMBapIMxcA NnoTokoB. Horex umeer 20 naHese# 3KpPeHOB, KOTODHE

NOAYyUYSDT NUTaHKe U3 OapaCaHa uepes coOCTBEHHHE BONOONMYyCKHHE
TPy O,

[. OnpepeneHne maomaaud HPOXOJHOI'O CEUEHUA JNEMEHTOB
NapoBOAAHOI'O TPAKTA

B ra6xn.[l2.] nocaenoBaTenpbHo Mo xomy CpeiN U3 IMMIPABANYECKO-

ro pacueTa KoOTJa BHIENEHH [MOBEPXHOCTH HAr'pPEB2 M UX IIPOXOAHHE ce-
UEHUA.

2. PacueT 9SpPeKTHBHOCTH OUMCTKH

Pacuer apPeKTHBHOCTH OUMCTEM M BHOOP MACCOBOA CKOPOCTH napa
N0 MCXO[HOft 3arpA3HEHHOCTH TPaKTa OKNcxamu xerxesa (200 r/uz)u HOp-

MaTUBHOMY KOJIWUECTBY OKCHAOB xene3a nocae (IO 70 P/M2 NMPOBOAAT
rno popmyne (2.1)

200 - 70
= ==— =, [00% = 65%.
J 200 %

Odecnequgb TaKyn IPPeXTUHBHOCTL MOXHO IIPY MACCOBO# CKODOCTH
napa 650 xr/l%c) ¥ NpoROTXHTEXZBLHOCTH OUMCTKM OEHOrO KoHTypa [,5 u.



Onpegenaemye
BENWUMHHL

ilnomanb MpoxomHoOro ce-

YeHU st oro InoToKa
foom

HeoOxonumull pacxon
napa pha ofecneueHusa
MaCCOBO# CKOPOCTH
650 KP/(Mgc) D

/4

[Honuu#t xoafdutmeHT
CONPOMIBIEHUR 3NE-

MEHTAa Z&”

[lpuBepenHuit KoaddWLmM -
€HT CONpPOTURJCHKA

JIEMEeHT OB 23 y

Cymmqapuufl npupeneHHuH
KOo3bPMUMENHT con AR
Zk

JEHUA KOHTYDa

¥Cm. no TewcTy.

Pacuer cxemu [IK0 xorza BH{3-320-I40MM

' : 2 | e | 26l | & ] 8]
H g8 gl d (5|18 [B [5B
ARAEHARHEHE

0,044|0,044]0,052| 0,063
100 l100 J110 140
46 (I0OI [i8 |46

o (207 |26 46

0,049

110

0,043
90
I3
[ 28

0,043

20

0,005]0,055

120

l

24

Tadanuwnpna K

[laponpo-
POJ, Bbi~
nasae-
HU A

COKCI0

c,06310,063| 0,034

140

134

134

70

I2

42
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3. OnpejgeneHue MaKCHUMaAXbLHOI'O YaCOBO'O DACXOfa napa

B ra0x.ll2.] npusemeHn DACXORH [18pa, HeoOXOAWMHE IJIA [poBe-
penua [IKO, roropue cnpefexsoT no puc.b.

Haudoxpmi#t pacxon Heobxomum piaa [IK0 mupMomoro naponeperpe-
sarexs LY cryneuu - I40 1/u. [Ipou3BOgUTENBHOCTb MCTOUHWKA Iapa

ponxMa OHTh okoxo 170 T/u ¢ yyerom nporpesa napaiielbHuX MOTO-
KOB.

4, Jlenenue TpaKTa Ha MepaiXeibHHE [1OTOKH

B nanMom npumepe HeoOxomumuft gra IIKO pacxom napa, paBHui
I70 v/u, noxyuanT yepes OGMECTAMIMOHHYD NAPOBYD MAI'HCTDaSAbL OT
Ipyroro, HaxXOpAmerocA B 3KCHXYSTALIMK KOTAIA, KOTOPHA B 8TOM CAy-
yae poxxeH pafoTaTh HMa MNOMMUXEMHRX NapameTpax.

HORCTPYKIMA KOTA& NO3BOAAST NyTeM YCTAHOBKM B TPaKT [apone-
perpeBaTexs ¥ IKOHOMak3eDs BPEMENHOR apMATYDH DPa3peaMTh 3T [Oo-
BEPXHOCTH HA NapaifelbHHe paBHonpoxoaMHe noroxu., B rada.ll2.l npu-

BENOHH U3 3aBOANCKOI'0 I'MAPABAMUYECKOr'0 pacuerTa NOAHHE Ko3pPHuimeH-
TH COIIPOTHUBACHUA KAXAOI'0 IAEGMEHTA TPAKTA KOTIA.

O. OnpepexexHne XOMTYDOBR OUKCTKH

Npusenernsit xoaPpiummenr (radx.[l12.1) conpoTUBAGHKA KAXEOr'o
sxementa (Z'7) x Hauboabmemy ceuenun ({IUl-IY) nopcuurumapT no
dopuyxe (5.3). Cymmapmuit npupegeHHutt xo3PIMIMENT CONPOTUBAGHUA
BCEro KOTAA IIpM YCAOBHM NPOAYBKH €ro or ofmecTaMipMOMHOR MAIHCT-
paxK 4epe3 Bech MaponeperpeBaTelb, SKOMOMAK3IGD U BHXJAONOM K3
y3Xa NUTaHKA npu pacxope napa I40 t/u cocrasur 590.

[IpM yCAOBMH COXPANEMMA CXemMH MOZBOAA MPOXYBOUHOr'O Napa OT
ofmec TaHIMOHHOr'0 KOXNEeKTOpa B napoclopMyn xamepy u cO6pocoM ero
M3 MUTATEABMOr'0 TPyOGONpOBOXA AABAGHME KA BXOX® ONPEAGNADT M3

BHPAXGHMUSA np, 2
h_zzlm
v, 7510°
n
VA Kp_ cymMapuuit npuBeneHMMA XOSPIMUMONT CONMPOTHBACHKA

BCOro Tpaxra, peamuuit 090;
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/T - MAcCOB&A CKOPOCTb B IIPUBERCHHOM CEUSHWM, DPABHAS
2 Y.
650 kr/(M~.c);
%, V, - cooreercTBeHHO AaBaeHue (Mla) u ymenbHuit o6bem
(M°/Kr) napa Ha Bxogme:

= 3.3.10°
'GE = 3,3 °10%,

[lo TaCauniam TepMoRMHAMMUSCKMX CBOACTB BOOW ¥ BOJSHOTO Na-
pa Np¥ ycnoBMM, UTO TeMmnepaTypa fNiapa Ha Bxome paBHa 450°C, me-
TOROM NopGopa ONpenexsoT F’O ~ 10 Mla.

Takum oOpasom, BLIA pesfielieHUs naporneperpeBaTeis M dKOHO-
Mailaepa Ha peryJMpyeMHe yuacTK¥ B UX TP8KTe YCTaMaBAXBANT Bpe-
MEHHYD apMaTypy Ha paBiaeHue, papHoe I0 Mila. llpumeHnenue napa c
TAK¥M JaBJeHUEM He Bcerna BO3MOXHO. Bo-nepsux, U3-32 OTCYTCTBUA
Ha TOC apmaTypw ¥ TpyGONpoBOLOB, pPaCCUXTAHHHX Ha TaKoe JaBleHKHe,
BO-BTOPHX, KUCAODPOM Npu panseHuy spme ©,4 Mlla gomxeH TpancnopTv-
poBaTeca oT MecTa xpaHeHua K oO0berTy IIHO no TpyGonpomomam, maro-
TOBJAEHHNM U3 KPAcHOH Memu MJIM MEIDHHX CnAaBOB, YTO TaKXe He BCer-
Ia BO3MOXHO.

[lpy ucnonpsosanuu mas [IHO nepa ¢ pamaenmuem 6 Mila n Temme-
patypoft 450°C no gopmyne (5.2) uxu puc.4 ONpereAANT AOMYCTUMOE
3HaUEHHE CYMMapHOTo KoddfutupeHTa conporusienus 2. Z, = 200.

U3 ra6x.[l2.]1 HaxopaT, 4TO CcyMMa NPHUBENEHHHX KOIDIMIMEHTOB
CONPOTUBACHUR SAEMEHTOB TPEKTE OT MapONPOBOAA A0 KpakHUX WADM
{1 crynewn cocrasaser 179,

HoHTyp NpopyBKu OpraHu3ynT TaKxe U3 OCTanbHo#l uacTH mapo-
IleperpepaTela NpU yCAOBMM NOJBORA Napa BO BXOAHOM KOJNAEKTOD
IMTI-Mlkp. JAA OUMCTKM B3THX MOBEPXHOCTeN Takxe Tpebyerca 140 r/4
(mo "xoxoaMoMmy NsKeTy"), CyMMapHuR NMpUBEREHHHN Ko3(pPULMEeHT con-
POTUBJIEHUA KOTOpHX fo GapabaHa pesen I103. Ilpu opramnsaiumuu cGpo-
ca [1apa K3 [MTATeABHOr'0 TPyOONpPOBOAS Hepes IOBepPXHOCTH 3KOHO-
Mafizepa uepes o0a IOTOKA NOGABAANT HONOJHUTEALHOE CONPOTHBASHKE
C CYMMaDHHM NpUBEREHHHM KodppuiMeHToM 88, NONOTOUHYD NPOAYBRY
naponeperpesatens (noTolroydMui I cTyneHH, "xoxopHuli maxetr”, no-
ronounuit [I cTynenu) opramuaynT pacxomom napa 140 T/u co cGpocom
erc U3 [UTaTeALHOrO TPyGonpoBosia; NPU STOM CYMMAPHHA NpUBefeH-
Hui Ko3(dHIMeNT COMPOTHBRIEGHUA KOHType cocTrasuT [9I.
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flonoTouHyD NPOAYBKY 3KOHOMallzepa OCYMECTBAANT NPA YCAOBUH
nogpofa napa o BXxopHoR xonaexrop UIlll-Mlxp. [nsa ymeHbmenusa compo-
TupieHUA nap B GapaGaH B xomuuectBe 100 T/u, Heofxommmuit pis 3d-
fexTHBHOA OUMCTKM 3KOHOMa}i3epa,nojawT IABYMA NOTOKAMM Maponeper-
peBaTeNii ¢ CyMMAapHLM NPUBEREHHHM KOPPUIMEHTOM conpoTHBiaeHHd [2,D
JoumX cyMMapHHA KOBPPULMEHT CONPOTHBIEHUA NpY MPOAYBKE 3KOHOMALK-
sepa cocTapBuT 166.

Taxum oGpasoM, urobu BumoaxuTh [IK0 nmapomomaHoro TpakTa KOT-
2 N0 BPEeMeHHHM TPy6onpoBoaaM, noganT nap napxenueMm 6 Mla Bo
BXONHOH KOJAJAEKTOP KpaiHero mapMOBOI'O naponeperpesaTens [l cTyleHu
o KaxpoMy NOTOKY naponeperpeBaTexs (cm.puc.[I2.I). B aTom ciayuae
OO#AH IIOTOK lNapoleperpesaTeld DeNAT Ha LBA KOHTYpa&, ONWH U3 KOTO-
PHX NPORYBapT "MPAMEM XonoM" co c6pocoM Iapa uepe3 NapoIpPOBOJ
nepen TypSuHo#t ¢ pacxomom 140 T/4, BTOpOIt NpomyBawT "06paTHHEM
XOmMOM" cO cOpOCOM rMapa yacTHUHO uepe3 JApPeHaxy 3KPaHHON CHCTEMH
¥ uepe3 DKOHOMaM3ep, MNONKMOUEHHHH MOJXHBM NPOXOROM IAS yMeHble-
HAA COMPOTHMBIEHMA TPAKTA, C BHXJAONOM U3 NHTATEABHOIO TPAKTA,
Pacxom Ha npomyBKy cocraBuT I40 T/u. SKoMOMafisep npoayBapT Moc-
ne OUMCTKM naponeperpeBarTeis MoouepemHo ¢ pacxomom 100 T/u ye-
pes OHMH IIOTOK.

[laccuBaIMD IKpaHHOM CUCTOMH, NPOMHTOR KUCAOTMHM PACTBODOM,
MPOU3BOJAT NAPOM Npu NpoAyBKe MaponeperpeBarexs "o6paTHHEM XO-
noM" co cO6pocoM Ilapa yepe3 HPEHAXH HYXMUX KamMeD DKPAHOB.

DapaGanuuft Korex bH{3-320-I140TM oummant xoMOUHUPOBAHHHEM CIMO-
coboM C NMOABOAOM Napa NO NBYM BapHaHTaM:

I. Nlapom gaBaenuem I0 Mlla, remnepaTypoft 450°C u makcHManb-
HeM pacxonoM 170 T/u co cTopoHH OGUECTAHLMOHHON'O KOJMJIEKTOpa MO-
[NOTOUHO.

2. [lapom nemxenuem 6 Mla, Temmeparypoht 450°C u pacxomom
I70 T/4 c nNopBOAOM B TpAKT MaporieperpeBaTeXs No BPEMEHMOMY TDY-
Gonposony NOMOTOUHO,
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fpunnoxenned
(6szaTenbHOE

METOIMKA IIPOBEPHM 3ALMTHHX CBOWCTB OHCYIHHX IUIEHCK

CymHOCTb MeTOna 3aKAruUaeTCs B HAaHeCEeHHHM He NIOBEPXHOCTh 06~
pasiie Kanau peareHTa, OIPEReNEHHH IIPOMEXYTKa BpeMeHy, uepes Ko-
TOpOo€e MPOUCXOOUT M3MEHeHWe LIBeTa KaIUM, UYTO XapaKTepusyeTr cre-
lNeHb CTOMKOCTH 3aMUTHOHN ILIEHKH.

PacTpopun ¥ MaTepuain

PeaxTvs, NpUroTOBAGHHER U3 cmecH pacrsopos: 20 cm> CuSU, 5H0
0,5 M: I0 em® NaCfl 10%; 2 cm® HZSOI, O, IM.

Hpyxok, PupesaHMu#t ¥3 ¢uabTpOBazbHOK CyMarh, NpPONUTAHHON
napafuHoM, JuaMeTpoM 7-8 MM C OTBEDCTHEM AMAMETPOM 4-O0 MM.

[lpoperieHne aHaAU3a

O6pagsel caerxka noporpenapT. {PyXOK HaKIaNnNBANT HA WCILTHBA-
eMyD IIOBEPXHOCTH,; JETKO NPUAMMADT er'o HOXOM WAM umnaTeneMm, UToON
OH NpUIUN K o6pasiy. 3aTeM KaILid DeakTHP& HaHOCAT uepe3 OTBep—
crue Ha ofpaszew, ciAeff, UTOOH KAallIf He DACTEKRAACH I10 NOBEPXHOC-
™M o0pasija. PazpymuTensMu TIEHKM B DEAKTHBE ABAALTCA XJOPUIH W
cyiabdaTu. HaToOmHHM WHAMKATOPOM CIyXaT UOHH ABYXBaileHTHON menn,
U3MEHADIMEe OKPACKY KAl OT CHHe-Toxyloro useTa RO KPacHOI'o, Xenx-
TOI'0 U XeATO-3eJIEHOr0.

C HayanoM HOPPO3UOHHOI'O Npoliecca MeHgeTcHA LBeT Kallu. Bpems
C MOMEHTA HAHECEHMA KaIAX JO IOJHOIO W3MEHeHHA liBeTa Kanad, Xxa-
paKkTepusyeT KOPPO3MOHHYD YCTOWIWBOCTL 3I8NMTHHX IIIGHOK.

likana ycTohuMBOCTU:

O MHH - BHCHAA;

2-0 MHH - HODMaXbHAS;

[-2 MHH - MOHUXEGHHASA,

MeHee 1 MMH - HU3KAaA.
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[pURromeHnue 4
O6sa3aTensHoe

METOIAKA ONPELENEHAA KCHUEHTPALMM MCIOPOAA B LIEPEIPETOM [APE

CymHoCTh METONA 3aKJANYAETCH B TOM, yro NP CHURCHUWM LaBAe-
Hua go C,I Mlla npu Temneparype no 20°C pacTPOPHMOCTH KHCIODPOAa B
BOJE CHUXaeTCH mo 44 Mr/rr, ocTaiabHoe KoauyeCTBO KHCIODPOAA Bhpe-
AAETCA U3 MpPOGH M MOXeT OHTb co6paHo B MepHi? COCYA.

[IlpuGop ana on-
pelleieHns KUcJopoja
npencTasaser coboh oT-
rpafy¥upPOBAHHYD €M-
TRRTE GRSy sfSamnton
[,0-1,o ﬂMs C OByMA
orsogamu (puc.ll4.I).
CoMH OTBON NPOXOIUMAT
yepea NpoBKy B Iropiao-
BUHE EMKOCTH U HOCTU-
raerT aHa, apyroft or-
BOX BHIIOJIHANT 3aMO0OR-
JNKLO C BHYTPEHHUM TOP-
oM npoSku. Ha o6a or-
BOJA HafNeBanT DPE3HHO-
BhEe TpPYOKM C BUHTOBHMM
3aRMMaMK Ha KOHLaX.

Ans oT6opa npolu
BJINHHHA OTBOM, NpHUcoe-
JMHADT K npobooTGopHOR
TOUKE 4 yepe3 Hero
IPOK3BOIAT 3aNoNHeHHe
eMKoCTH npolGoft (cM.
puc.ll4.1,a), 3arem npo-
MyCKADT YeDP83 eMKOCTD
2-~3 o0bema mMpobu, no-
cxe aroro KoaGy nepe- B)

BOPAYUBADT W OCTABAA- Puc.ll4.I. Cxema OTOOpPE npoG KHCAOPOAS:
I - or npo6oorGofMOf ToukM; < - cOpoc
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0T B TAKOM MoJoXeHUu Jo HakoniaeHug B Helt ID0-300 cm rasosoif
daan (cm.puc.ll4.1,0). OnqoBpemeHHON ¢ nepeBopauuBaHKeM KoOJOH
BeayT OTCUEeT KoJuuecTBa MpolymeHHo#t uepes Hee NpolOu, OAA Uero
XULKY0 YaCTb NpolH CAUBaKNT B MEPHHHM cocypn. [locie HaKOMAEHUs ra-
3oBo#t Pas3n kKoaly 3axuMaM¥ OTCOSAMHALT OT NPo60OTOOPHOR TOUKK M
nepesopauuBapT B McXomHoe nonomenue (cm.puc.ll4.If).
HoHIleHTpalMo KUclopona B npofe TomcudTHBanT no dopMmyxne

- Ve
CUZ"'”‘ f,5g T/ﬁ- y

r/Kr,
rae  V, - o6bem rasomoft fasw, gmM°;
Vg - ofBeM mponymenHo# mMpoGH, AM°.

lpmaoxeHne 5
OGa3arTenvHoe

[IEPEYEHDL PABOT, MPOBOIAVMHX I[IPM IIOAI'CTOBKE K OUYMCTHE

Jo Hauana OUMCTKM NPOBOAAT Cclenynmue paGoTH:

I. JlpoxaTka mapoM 4 NNPOAYBKa 3MEEBUKOB BCEX IlI0BepXHocTe# Ha-
rpesa XoTA&s NpH cOOpKe GIOKOB Ha MOHTAXHON ILAOmagKe.

2. OuucrTka OT Mycopa ¥ OKalMHMH NpPU MOHTAXE KOTJIa BHYTPEH-
HAX NOBepxHocTell kaMep, NnaponepenyckMuHx TpyOonpoBoaoB B npere-
XaX KOTXa, I'IaBHHX NAPOMPOBONOE M MUTATENbHHX TpPyOGonpoBOJOB; cha-
ua o0OpYyAOBAHMA HA UUCTOTY OPOPMAAETCHA ARTOM.

3. MoMTax cxeMu OUMCTKM DHEProyCTAMOBKM W MADKMDOBKS ap-
MATYPH, y4acTBypmelt B ouHcTKe. DHIIONHEHHe BPE3CK NOJ CpeincTsa
M3MePEeHUA U NPUOOPH XUMUUECKOI'0 KOHTDOXA, YCTAHOBKA I'UAb3 U
GOPCYHOK BIIDHCKOB, AGMOMTAX Peryaupyome# apMaTypH pacxojoMep-—
MEX yCTpoicTB ¥ HaGopOoB XIPOCCENbHHX mAi0 MO TPaKTy HPOLYBKH.

4. WaroropxeHue B HeoOXOOMMOM KoJWUeCcTBe NpuUcriocoOneHu

(BHy TPeHHHE YCTpONCTBA) JAA NMPUCOEAMHEHMS BPEMEHHHX TPyOompo-

BOEOB K apMaType.
5. OrrAvueHne nporaymkaMd o6OpPYHOBAMUA U TpYyOONPOBOROB,He

NoaRexXALNX CUUCTKE,
6. [lonbeM ¥ JUKcaAUMA B OTKPHTOM [TOXEOXGHMM BIYCKHBIX KXANa-~

Hop [IB]l.
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7. [lpoBepka apMaTypH ¥ MPEROXPBHUTENbHHX KJIAIIaHOB, YUaCTBY-
OIMX B CXeme OUUCTKH.

8. UckapueHue U3 cxeMH OUUCTKM KOHOEHCALMOHHOR yCTaHOBKY
GapaGaHHHX KOTJIOB KOHCTDPYKIMM "Tpyfa B TpyOe" WyHTHUDYOIMMU Me-
peMLIYKAMY MERLY KOHASHCATOPaMH.

O. [lepekpuTe BOMOONYCKHHX TPyl MeTallUuecKVMH JIKCTaMy WM
3aITylKaMi .

I0. Cpe3aka BpeMeHHHX CTAXEK IPYyXUH Ha TpyGonposBolax, yuacT-
ByOIMX B NpogyBKe. [I[poBepra MPaBUAbHOCTA YCTAHOBKM OIOp M Noj-
BECOK, OCOOGEHHO BHXJOMHHX TpylonpoBomos. CocTaBleHWE TEXHNIOI'Mye-
ckoro rpaduka U padouelt MporpaMMel CUACTKH.

[I. ModTax cxemu. Brpesra o0pasioB corlacHO paloueit [po-
rpamme.

[2. MouTax B HeoOxoauMoM o6beme WTATHHX CPEACTB W3MepeHui
¥ NpuGOopoB BONONHUTENBHOIO KOHTPONR JNA [POBERCHUS [MapOKUCROPOR-~
HOW MPONYBKH.

I3. [lpoBeneHue I'vapaBIMUECKMX HUCHOHTaAHUI CMOHTUPOBAHHOHY cxe-
MW M yCTpaHeHHe BCceX OOHapyXeHHHX HeIIOTHOCTeR B cThKax, quiaHuax
u apMatype. [locnie ycTpaHEHHMA HEIIOTHOCTE! UCIHTAaHXe MOBTOPAKNT M
obOpMIIAMOT AKTCM.

I4. IloproToBKa cucTemn nogaud kucaopoga (TpylonpoBomoB,
pamiib, GalsIOHOB, PEIMNUEHTHOR YCTaHOBKH).

[5. llogproroBka palouux MecT ANA BHITOJHEHMA XUMUUECKUX aHa-
AN30B, Heolbxoaumoro yadopaTopHoro o8opylOBaHUA, NOCYHAH U XWMHA-
UECKUX DPEAKTUBOB IJA KOHTPOJA 38 KaueCcTBOM OUMCTKHY.

16. [loproroBka TeppuTop4M B 30HE ouyumaemorn o60pyRoBaHWA,
JECTHUL] K IUIOMEAOK KOTJa; lNepeKpuThe APEHAaRHHX KaHasloB; ofecne-
YeHHe ROCTATOUHOI'c ocBemeHua pafouux MecT, CPencCTB M3IMEpeHun,
JECTHHL ¥ IIOH8A0K KOTJA.

[7. Cprannsaima renedoHHOR CBA3M MeXDy OCHOBHHMHU ONEPaTUB-
HhMY ITYHKTOMU 10 NPOBENEHHD OUUCTHH.

I8. Opranusaipma xpyranocyrouHo#t cmeHHOR pabOoTH nepcoHalna,
yuyacTByouero B NpPOBEASCHUU OUUCTKH.
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Ipuaxoxenune 6
06a3arensHoe

METCLNH{A OPTAHMSALMM TEILICBCTO PEMVMA
[IPY TIPCBEJEHVA MAPCHACIOPCLHOR OUWACTHY /A ITACCHBAIMM

I. Comve noJioKeHUA

I.I. Hacrosmas meTopuka paspaloTaHs NMPUMEHUTENBHO K Npel-
[IyCKOBHM IM2POKUCIOPONHHM OUKCTKAM, OCHOBOR KOoTopol ABIACTCA
npoayBKa obopynoBaHua TAC nmapoM BHICOKOI'O MOTEHIMana.

I.2. B nensax nonyueHus xaueCTBEHHON OUMCTKU 6e3 HADYHWEHUA
PexUMOB I1pOrpeBa BHIIOJHAKT

- NPOEHTHHY 00heM OOMYypOBKM M TenoBoit U30NAUMUA Ha obopy-
ILOB8HUH, BKJINUEHHOM B CXeMy [PEeaIlyCKOBOA OUMCTHH

- ROMOJHUTENbHHE KOHCTPYKTHBHHE MEPONpPUATHA, HANPaBIEHHHE
Ha YMEHblIEHUE TEerJIOBOW HEPS8BHOMEPDHOCTH DM IIPOI'PEBE OTIEbHLX
3JEMEHTOB CXeMb (pasf.2 IHaHHOI'O NPUIOXEHWUA)

~ NPOCKTHHA NTaTHHE, 8 B OTAEALHMX CHyUafX M JOMNOJHUTENb-
Helff TeroBo#t KOHTponb (pasf.4 JaHHOrO NPUIOKEHUA) .

2. lporpep (pacxonsxuBaHUe) TEMIOBHEPIeTHYECKOTO
060pYy N0 BaHNA

2.1, [laporkucnoposHag ouvcTKE 0O6ODYAOBAHKA IPOBOJUTCA B TDU
3Tana: nporpee o6opynoBaHKA, COGCTBEHHO OUMCTKa (NponyBKa), pac-
XOJaxu BaHKE.

2.2, Pa3buBry o60pynoBaHUA NJIA OUUCTKHA IO KOHTYpaM [pPOU3-
BOOAT C YUETOM WX T'MIpaBAAYECKMX ConpoTuBiaeHmMit, ocoleHHocTelh,a
Tagke palouMx IapaMeTpoB. B CBA3M ¢ 3TUM O YCHAOBUAM COCIOACHHMA
pacyYeTHNX HalpAXeHU# NPpU NporpesBe U NPoAYBKE KaXJOol'0 KCHTYpa BH-
NEepKUBabT JONMyCTAMHE TeMnepaTypu, npuBejeHHue B Tala.[lo.I.

2.3. [Ipu pasorpese TpyGoNpoBONOB BHCOKOT'O ¥ HU3KOI'O faB-
JeRUA. 8 TaKxe KOJJAECKTOPOB KOTJIAa B 38BUCHMOCTH OT UX THIlopa3Me-
POB PYKOBOACTBYOTCH HOIyCTHMMHMM CKOPOC TAMHK.

[lpy HamMuuu Ha TPyOONpPOBONSX TPORHUKOBHX COEJUHEHMHE nronyc-
TUMHE 3HAUEHWA CPSBHUX CKopocTell lIporpeBa NPUHKMEKT B JhBa pasa
MEHbIMMK , UeM yKasaHo Ha puc.ll6.I.

2.4. KouTponb 3a TeMnepaTypo# napa U CKOPOCThK NporpeBa Be-
IyT o mTATHLIM ¥ IONOIHWUTENbLHLM NMPUCOPaM TEIIOBOI'0 KOHTPOJA
(pa3n.4 RAHHOTO [IPUTIOREHUA) .



Tao6onuuyua I0.1

HomuHanbHadA lﬂonybfﬂman
HakMeHoBaHUE dJNeMeHTa| palouas TeM-| TeMmepaTypa
CXEMbl OUUCTHH nepaType NpogyBoOUHOo-| lipuMeuadne
| cpems Tygms | TO napanc
{} C Tn )

NoporpeBaTemu Bhco- | 200-270 Lo 400 Tnp mawa mo pekoe-
KOI'O JaBJEHUA MEHIaUuM¥ 3a8B0jia-

| U3COTOBUTEN
[MTarenbHuil TpyHo- 240-270 270 Ha ypoBHe pac-
NpoBOL, | YeTHOA TeMilepa-

TYyPH
JKOHOMaM3ep ~ 290-320 310-340 C yuerom paBoueit
i TEeMIIeDa Ty Pl

bapa6an 340350 l380-—390
PapralppoHHas uyacThb 400-430 430450 ' C yuyeroMm paGoueil
(OKpaHHag cUCTEMA) | l TEeMIIepaTy Py
[laponeperpesaTensb, 400-560 | 450 | [lo ycnoBuaM pado-
[TapOIpoBOZH CBEXEr? TH BPEMEHHBIX
[apa ¥ ropAuero TPYOOINPOBOAOB
IpoOMIeperpeBa | j
[laponpoBOAN XONOM- 290-30C 1 300-310 C yueTom pacuer-
HOI'0 npoMreperpe- i HOR TemilepaTypH
Ba

2.0. Bo u3bexaHme pe3xoro yBemMueHKs TeMIepaTYpHHX HanpsaxeHi i
B CBapHHX CoegMHeHMsx nporpes [IBJl no napoBo#t ® BofAHOH# CTOpPOHE
NPoBORAT €O cKopocTbk He Gonmee 2°C/vuH. Ilpu 3TOM pasHOCTH Tewm-
nepaTyp koprnyca lIBI # nurareibHuX TpySonpoBOAOB HE IMPEBLIUAET
70°C (nmacnopTHue HauHEe). [JA 3TOr0 BHRNOMHADT BPEMEHHY CXEMY
nporpeBa [Bll {puc.ll6.2). HoHTpart 3a nporpeBoM OCyWECTBAADT 10
TePMO3JIEKTPUUECKUM TepMOMETpaM, BONOIHUTENbHO YCTAHOBJEHHHM Ha
kopnyce [IBi ¥ nuTarensHoMm TpySonposope Ha paccrosHuu [00 MM
OQKH OT Apyroro.

2.6. [lpu nporpese ¥ npcayske 6apafaHHOrO KOTJIA NPUHHMEOT
crielManbHue MepH o ofecrneyeHmn HapexnocTH OapalsHa. Pasorpes
MPOH3BOAUTCA B HecKosbKo aranos (puc.(l6.3):
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%C/mur

{5

10

Puc.ll6.I. 'paduru crxopocTv nporpeBa u pacxoNaxXuBaHUA 0OGODYNOBaHAAS

0 - NOMyCTHMHE CKOPOCTM NPOT'DERA M PACXOJaXUBAHKS ApPONPOBOJOB
CBEXero napa ¢ pasNHUHHMK IVaMeTpaMm#,

[ - I34x36 wM; 2 - 245x45 mM; 3 ~ R2I9x32 MM; 4 - 2I9%02 MM; D -
325x60 mMM; 6 - 275x62,5 MmM;

0 - NONYCTHMMHE CKOpPOCTM MPOTPEB& M PACXONARUBAHHMA KOMJISKTOPOB

KOTJOB C gaaﬂuqnﬂun BAGMETDaMH ;
I - 273x30 M} 2 - 273xI0 MMy 3 - 325%x45 mm; 4 - 325x60 mm;

D - 273x60 mm; 6 - 325x75 wM; 7 -~ RI9%x70 wv; 8 - 325x85 MM

pasorpeB nopoxHero SapafaHa NPONYBOUHHM IIAPDOM HO IOO°C;

NOSREM IABJIEHMA U nporpes GapabaHa AC TEMIEPATYPH HACHIES-
HKA NDPU COOTBETCTBYOIEM JaBJICHWUY

HarpeB g0 360-380°C meperpeTsM mapoM.

2.6.1. Ilpu nporpepe coGaoaawT cAeRyOIMe HOPM2THUBH:

-~ CKOPOCTb MOBHEEHHA TEMIePATYPDH HacumeHMs He OGoxee
2,0°C/MuH npu papaeHun go 2,0 Mlla u 2,5°C/mun npu pasnexum
pune 2,0 Mia,

- CKOPOCTDH [OHMXSHHA TEeMIepaTyph HacHOeHHS He Oolee

2,0°C/wmn npu pasaenvu no 10 Mia;
- [epenag TemiepaTyp Mexny BepxHel u HuxHelt o0pa3yilpMu

Npu fporpese W pacxoNaxupaHuu He Gonee 60°C.
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Puc.[l6.2. Cxema nporpesa u rennoporn xoHrpodaa [IBA npu [1d0:

I -IBA % 3; 2 -BA W2, 3 ~-IIBL % I; 4 - wryuep orccca napo-
BO3YWMHO’ cmecu O - B KauneHcaTcp, 6 - B nea3parop; 7 - B NpoM-
JABHEBYV KaHalU3aLMD;

TpyOOnpoOBOAN MUTATEIBHOR BOIN, LPEeHaXHHE TpyOonpo-
BOAKN; — — — TpyOonposoan koHpeHcara [IBl; — - ——TpyGollpoBoiK
napa oT6opoB TypOUHW; —=—— BpeMEHHHEe TpyOONpOBOON MOHAUK 11apa,;
—)4— BpemeHHaA apMaTypa; |  NOBEpPXHOCTHHHA TEPMOAJEKTPHUE-
CKUR TEepMDMETP
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Puc.ll6.3. I'padux nporpesa GapabaHa:

[ - pa3orpeB NMopoRHEro GapaleHa MPOMYBOUHEM napoM ao 100°C;

[l - nogpeM nasileHUd ¥ nporpes OapalaHa Ao Temnepar Db HaCHLCHUA

npu cooTpeTcTeybueM gapienun; Il - Harpes po 360-380°C neperpe-~
THM TIAPOM

2.6.2. Llnn ofecneucHdss NOMYCTHMHX DPa3HocTell TeMnepaTyp B
GapaGaHe npU OUMCTKE UCNONL3YDLT cremynipme ycTpo#erBs (puc.ll6.4):

- napoBorc pasorpesa (pacxonaxupaHvA) GapaGaHa ¢ [OXBOAOM
B HEer'o neperpeToro napa;

- oforpesa Topuob OapadeHa NPONYBOUHHEM [1apPOM.

2.6.3. Harpes GapaGana go I00°C npouasomar mopauelt napa
OT NOCTOPOHHEI'c WCTOUHHKE KaK uepe3 yCTPOXCTBO NapoBoro pasor-
peBa, Tak U CO CTOPOHH MaporeperpeBaTens OOPATHHM XOJOM.
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Pvc.l16.4. BHyTpeHHee ycTrpoficTBO naponBnrn pa-
aorpesa GapaGaHa gasa [L{C:

- ofmuit KOJJIEKTOD MapeBor'o pa3nrpeBa; & - Nap U3 CXevd npon-
YBKH; 3 -~ XOMYT; - TIAPONPOMHBOUHL JUCT; O - pas3japuup Ko-
003 é -~ KOJUIEKTOP NA&POBOI0 pacXoiaxuBaHuA; 7 - KOJJIEKToD napo-

BOIC pa3nrpepa
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2.6.4. [lpy nompeme namBieHUA U AaNbHeMueM IIporpese OGapalaHa
BP: AT OPpPaHHUEHKWEe 1o TeMmiepaType Ilapa Ha Bxcne B OapabaH, KO-
? J8A He JONMXHA MpeBHMaTbh TeMIIepaTypy HachllleHUs Mpd COOTBETCTBY-
j neBieHun Ha 50-60°C. Oro NMO3BOIMT B CIyuae JOKSIBHOI'O Ie-
. peba pepxHell ofpasywumell BHIE TEMNEPaTYyPH HaCHUIEHWA WM NpUoC-
SSROBKU TogbeMa AaBJIEHWs He JONYCKaTb Pa3sHOCTU TemepaTyp Bepxa-
HM34 GapaGana Gomee 60°C.

2.6.5., 11 co3n8HMA UWHTEHCUBHOIO ABUXEHUA NApOBOrO MOTOKA
v wikHelt o6pasywmeil npd MajoM pacxoje NpoRyBOYHor'o napa B 0a-

I II
fﬂ“é f
s
% F DE%H:EH:& Puc.il6.5. JononuurenbHuif

TenaoBolt KOHTPOAb MO MeMO-
PSHHEM [OBEPXHOCTAM Ha-—

Z

N rpepa:
gﬁ [ - sapuuft sgpat; 2 - 6o~
' KOBO#X 3KPsH; J ~ coneBoht
ﬁﬁ OTCEK; 4 - &poawoaoﬂ K~
: paH; 5 - 3KPaHHHE TPYOH
}ﬁ 3 COCeIHUX naHeyel ;
Ji ¥ - MEeCcTo YCTAHOBKH
%J !/4 TEePMOIJNEKTPHUECKOTI'0 Tep-

- e MoMeTpa

I I

pefay (80-I00 r/u) BrumuepT ycTpoficTBO naposoro pasorpesa. llap
B 270 YCTPOJCTBO mofaeTcs no TpyCompoBoxy AuwamernoM D0 MM OT
} Oy BOUHOT'O KOJJIEKTOpDA .
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2.7. [lpy ouncTre KOTIOB ¢ MeMOpaHHBMU NaHedaMy (Ira3oniaoT-
HOE HCMOJHEHVE) uepe3 BCS COINPAKEHHHE MNOBEPXHOCTH, BHINUEHHHE B
pa3Hhe XOHTYpH, ofecneuMBawT AOCTaTOUHHP pacxop napa Ha BCeX pe-
KUMEX [IPONYBKM IJIA MOAREPRAHUA Pa3HOCTH TeMmlepaTyp Mexly HUMK B
npegelax, He npessmaomux [00°C. A KOHTpoAs DTUX TemnepaTyp LO-
IOJIHUTEJIbHO YCTAH8BJIKWBaKT 1OBEPXHOCTHHE TEPMORJJNIEKTPUUECKUE Tep-
MOMETPH C BHBOJOM NOKasaHk#t Ha perucTpupynumit npuGop (puc.li6.D).

2.8. PacxolaxvBaHWe 3JIEMEHTNB [1aPOBONAHOIO TPAKTa OCYuecT-
BJIAKWT OBYMfl criocofamu:

- CHUXEHNEM [apaMeTpoB lapa, NOJAB&EMOr0 OT UCTOUHUKE;

~ €CTeCTBEHHHM OCTHBAHUEM 3a CUeT IoTeph TelUla uepe3 Ter-
JIOBYW M3OJALUMK C WCIOJNb30BaHWEM YyCTPOUCTBA MapPOBOrO OXJIaXAECHUA.

2.8.1. [lpu nepsoM ciiocofe Npou3BORAT MPONYBKY BCEX KOHTY-
POB CO CHUXEHUEeM TeMmIepaTypH napa co cKopocTsbw 1,0-I,59C/muH.
(gHako 370 TpefyeT 3HAQUUTENbLHOI'O PECXONAa TOILUIMBE U MOKET TNpUBeEC-
TH KO BTODPHYHOR KOpPPO3MU METallla 32 CUET KOHAESHCSLMM napa B KO-
HEUHHX TOBEPXHOCTHX Harpesa.

2.8.2. llpy ecTecTBEHHOM OCTHBAHUM, NPOMCXOULANEM 33 CUET
IOTEpPb TeIuia, TOACTOCTEHHHE JJIEMEHTH [PAMOTOYHOIO KOTJI8 pacxoja-
XMBART A0 TEMIEPATYDH 100-120°C 3a I,5-2,0 cyT, a GapalaHHOIO
koTiaa - 3a 3,0-4,0 cyr. A yBeIMUEeHUA CKOPOCTH OXJaxaeHuAa Oa-
pafaHa UCMoAb3YOT YCTpPOACTBO I8POBOIn pPACXoNaxWBaHUA. [Ipu 3ToM
OHa He foixHa npessmats [,5°C/MuH, 2 pasHocTb TemmepaTyp Bepxa-
HU38 UM Mo ATUHe GapabaHa - 60°C,

3. [lpoBensHue onepatmit N0 oUUCTKE

3.I. CuucTka 3Heprobnoka ¢ MNPAMOTOUHWM KOTJIOM

3.1.1I. logroTaBnuBapT BJAA NporpeBa cxemy ouucTku (puc.[16.6),
RIA 4ero:

OTKDHBADT : 3aNOPHYD ApPMATYPY Ha NOCTOAHHWX M Bpe-
MEHHWX TpyGonpoBonax, apMaTypy Ha OpeHaxHyx TpySompoBogax; BCTpO-
CHHHE 3aIBWXKKY, BEHTWIU HA HWMIIYJABCHHX JWHUAX CPelCTB u3MepeHuh
¥ 0TGOpOB npol,; apmaTypy Ha o6mope ITHI;

3AKDPDHBADT : apMaTypy Ha TpyGonmpoBonax nepen 0axoM
c6poca; apmaTypy Ha TpySompomogax c¢6poca cpems u3 BC B pacmupu-
TeJNb; apmaTypy Ha TpyGonposojax orTBojga napa us BC; napomoft kia-
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Puc.ll6.6. TIpuHIMIKaAbHAA CXEMa II CKOBO# MAapPOKUCHOPOAHOR OUHCT-
KU sHepPodngaa 250 MBr clggﬁzg?gﬁﬁﬁg314 (nogson napa or PXY

[ - sxoHoMalsep; 2 - HAM I crynenn; 3 - HPY Il crynenu; 4 - nog-

BecHas cucTeMa: 5 - CPd; 6 - BPU; 7 ~ axpaH MOBODPOTHOM KaMepH;

8 - noToNouHW}i naponeperpeBaTenby 9 - mupMH; 10 - KOHBEKTHUBHHH

rapolieperpepateib; 11 - npoMexyToaHHN naponﬁgeppesawenb; [2 - PCOY
140/40; I3 - mymormymmrenb; 14 - [IBL;

IIOCTOSIHHHE TPYOONPOBOIN ; BpEMEHHHE TPYOOIPOBOIH
(O - ® rouru sBOBA Co; —p4— BpeMeHHas apmaTypa

naH; apMaTypy OafimacoB NpOMexyTOUHOI'C naponeperpeBaTells; apMaTy-
Py Ha BCex BO3AYWHHKAX, APMATYPY HA NMHUAX BIPHCKOB; 3AlOPHY®

apMarTypy Ha BpEeMEeHHOM TPYOOIIpOBONE, apMaTypy Ha BXOIE U BHXONE
u3 [1B1.

IpumeuaHwusa: :I. Eecan xorenr nepen cOoproit cxemu Owlr
3aTnoNHedH BOnoO#t, ero npeﬁgapnmenbnonpeH yoT. 2. Heau B
cxeMy OuUCTKM BRoueHw BC, cOpooHue TDYOONPOBOIH ¥ BeH-
TUNb, WX TaxKxe MOAT'OTABAMBADT K NPOTIPEBY.

3.1.2. lporpes Bcex KOHTYpPOB NPOBONAT OBHOBPEMeHHo. [nia
ofecleueHua PaBHOMEPHOI'O NporpeBa pacxop lapa uepes KCHTYD pe-
IyJIUPYIT apMETYypoOy HA BHXJIONE K3 HEro.

B ra6xn.ll6.2 npuBenex nopsunox nporpeBa U MNPOINYyBKM IPAMOTOU~
HOI'O KOTJA&.

Tao6xnunya 6.2

[lapaMeTpu cCpens
Ha BXojie Hpumeuarue

Oniepamms
-

flogawT nap m nporpesawr | 0,0-1,0 0,0 | I80-200 |Ha neprom

nonawmuft Tpy6onpoBog, OT aTane nporpes

CTOUHKKA 11apa JO Ouu- NPOUSBONUTCSA

maeMoro o0opygHOBaHUA ucpes Oaiinac

HopawT nap B KOHTYDH 0,6-1,0 0,5-0,6] I80-200 | Perymuwpona-

K nporpesanT ux* HHE PACXOMa
napa ocymecT-
BJIAAETCH
KJIAT18HOM

| POY
llopruManT naBneHue 0,8-1,0 [I,2-1I,5] 2060-280

M TemrepaTypy napa
B KOHTypax



Cnepalmsa

[lopHuMaT napamMeTps na
pa o pacyeTHHX M IIpOo-

JyBapT IroouepenHo KOH-
Typu#® *;

IATaTENbHHR TPyGo-
IPOBON

9KOoHOMalaep

NnaponpoBony XOA0H—
HOT'O fIpoMIleperpesa

[IpopoaxapT OgBEM Ila-
paMeTpoB U IPOU3BOAAT

NPORYBKRY KOHTYDOB.
PapMalMoHHO) YacTH

neperpeBaTeNbHOR
UaCTH

18 PONpPoOBOJ,OB

{IIl HK3Koro pgaB-
JIeHK A

OrxmouanT 060pyBOBa-
HHE OT HUCTOUHWKA Na-
pa ¥ BHIIOJHADT one-
pal¥ o ero pacxo-
JNaXUBEHUD ,TIPU BTOM
NPEHaRH KOTJIa U
TPyOONPOBOAOB OT—
KPHTH

CxkoHUaHuUue Ta6auuyuxlib.2

Javurens- |Ilapamerpn cpepy
HOCTb H&a BXone
onepaly, [IpuMeuanne

U

I[lo Mmepe Heol-
XOIMMOCTH TIOH -
KIoYaeTe A
BTopas PY

I1o oxoHUaHUM
NPOAVEEH OTKAD-
YATh KOHTYD,
ecJiM Io3BONAA-~
eT cxXeMa #
TEXHONOIUA

[lo oKoOHUaHUHU
[MPOAYBKU OTKILO-
YATH KOHTYD,
ecJu o3BoJAeT
cxemMa U TexXHO-
Jorus

f*Hpn nporpese, oC00EHHO B NEPBHE MOMEHT, CJHeNAT 3a TeM, UTo0H
B KOTJE€ M KONJIeKTope He ORIO IMuapaBIUUECKUX yaepoB. [lpd nogsie-
HUKM CHIPABJIMUECKUX YRAPOB YBENUUUBANT OTKPHTHE ApeHaxe# U ymeHb-
maNT Nojauy Hapa Bo TMPEeKPalieHusA TUXPaBIMUeCKMX YRApPoB. Ecau fpn
3TOM T'HEpPABIMUECKHEe yZapH He KHCuesanT, NpoBepsanT padoTy npeHax-
HHX YCTpoMlcTB M HalaxuBabT MX. llocne HCUue3HOBEHHMA I'WAP8BIMUECKUX

YIapoB YyBeJUUHBEDT IIomavyy Illapa Ha IIpoIr'pes.

* * [Ioy nonKINUEHKM HOBOI'O KOHTYpA CHAYANA 3aKpHBADT apMaTypy
H& BHXJONHOM, & 3aTeM Ha MNOBBOLANEM TH;ﬁOHpOBOAﬂx OUHMEHHOI'0 KOH-

Typa. [Ilpn ofHapyREHUM PE3KHX OTKJIOHEHM

napameTpoB (P u 1) or

PACUSTHHX MPAOCTAHABIMBANT ONEpaIiMu [0 NPOJYBKE AD BHACHEHUA N

VCTPaHEHUS ITPUUKRH,
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3.2. Cunerra 3HEPro6J0KS C 0apaGaHHHM KOTJINM

3.2.1, llogroropuTy MJA nporpeepa cxemy ouucTku (puc.ll6.7,
16.8), nra yero:

OTKpPHBAK T BEHTWIM NPEHAXHLX TPYOONPOBOAOB MO Iepe-
rpepaTem, aKoHOMalizepy M TpPYOCONpoOBOgaM, apMaATypy Ha y3Jje NuTa-
HUR ¥ Oalirack; apMaTypy Ha BpEeMeHHHx TpyOOonpoBOmax, BEHTUIK Ha
MMITYJIBCHUIX JIMHUAX CpencTB uaMepeHu#t u oTOopoB Mpo6; BEHTUIW BO3-
OYMHAKOB Ha NapooTBonAgux Tpylax, IViaBHbEC NapOBhe 341 BIDKKU
(ITI3-IA, ITI3-IB); apmMaTypy Ha TNMTATeJbHOM TpYGONpOBOXE;

3a4KDPDHNBaw T: asapulHu# c6poc; 38OBURKKY Ha JUHUK De-
uupkynsumu (Gapafan - sxoHomahtzep - GapalaH); BeHTWIX HA JIUHUY
HeNpPEepuBHO® TPORYBKU; BEHTUNU ppeHaxe? KONNEKTOPOB, JKPAHOB,

apMaTypy Ha Bxone ¥ Buxone w3 [IBl;, ryiasHue NapoBHe 3agBWXKH
I'l3-2,3,4.

3.2.2. [locnennBaTenpHncTh NporpeBa KOHTYPoOB 08palaHHNTO KOT-
Ja HEe 38BUCUT OT CXEM OUMCTKM ¥ onpefeNfeTcs PEeXUMOM IpOorpeBa
GapeGaHa. [lo mepe mporpea 6apalaHa NporpeBanT BCE OCTANBHhHC
3JIEeMEHTH MapCBOLANOLC TPaKTa.

3.2.3. B 1a6x.l16.3 ykazaH nopanok onepauusi rn- nporpesy W
OUMCTKE BHeproGiioka ¢ CapalaHHbIM KOTIONM; I'padur Iporpesa Gapa-
GaHa Np4BefeH Ha puc.llo. 3.
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flap 420°C, 4 Mo

Puc.l6,7. [IpMHLMNMANBHAA CXEMa NapPOKUCIODOFHON OUMCTKY GapabaHHOT
xoraa (MOABOR MNapa 1o BPEMEHHOMY TDYGOMpoBOjy):

I - SkpaHw Tonku; 2 - GapaGaH; 3 - maporneperpepatTenb; 4 - napo-
c60PHas Kamepa ; 5 - rIaBHHY aponpoBOJ, CBeXerg napa; § - sKoHO-
Ma#t3ep 1 crynienu; 7 - KOHOEHCATOpH BLRPHCKOB; 8 - 3KOHoMaf3epl

I cryneru; 9 - ;

———— [OCTOSHHHE TPYSONPOBOAN; BPEMEHIHE TPYOONpOBOMIH;

—P4— BpemcHHaa apMatypa;(D— (@) - Touxu sBoga [, ; F BHXJION
napa B aTMochepy




- 5H

S 2. K mypbuHe
5 f3-4 NS 17— r113-3

¢ X X

6
N P
X
8/ X
Om cxems!

npodyBku %

Im odbwecmary
Konnexmopa
llap 4 Mg

o

Puc .[16.8. [IpwumunmaxsHasg cxema [I{O GapaGaxHoro xotiaa. [logson
napa No rjaaBHOMYy MaponpoBOnY ¥ BpPeMeHHOMY TpYCOMpoBOnNY:

O - CT8HIMOHHWI Koinekrop ceemero napa. OcTanbHue 0603HaUEHUA
cM. puc. 6.7
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Tataunya [1€.3

Inurenb-| [lapamerpu cpenn
HOCTb Ha BXOAe B KOH-

Cnepauus olrepa- T | [Ipumeyanye
IopPOTaBAUBEIOT CXEMY 1,0-1,51C,5-C,% } I80-200 | llo cxeme
oA NojauM napa OfT puc.[l6.7

IpOTPEBADT

UCTOUHUKA [N npopﬁﬁa-—
emoro xotmra (puc.ll6.7,
[15.8) u npouaBogAT Npo-
r'pes nojapumera rnapo-
NPOBOLA B KOTER U K
YCTpOoRCTBY TMapoBOIO
pasnrpesa

yacTb Iapore-
perpeBaTeas u
PIaBHHA Tapo-
IIPOBOL

OnHOBPEMEHHO
nporpeBanT
9KOHOMa3ep

U ITHTaTENbHEHA
TPyOONIPOBOL,

llonawT nep B GapaGaH 1,6-2,0 10,I-0,6
yepes fnaponeperpesa-

T@Ib ¥ YCTPOWCTBO Ia-

POBOT'0 pal30rpeBa

[IpOnONKANT MOTEEM 2,0-2,5 |¢,6-5,0 | 230-300
napame'rpﬁa B_Oapa-
63He ,H.ﬁ = pmﬂx

[locuepesHo npous-

BAJAT NPONYBKY KOH-

TYPOB:
MM TaTEeIbHOTO [,5 ilo pac-
TPy SONPoBona yerTy
JKcHoMakaepa 1,5 To ®e

[IpogoixanT noLgheM
[napamMmeTpoB U Npou3-

BONAT NPOLYBKY

TemnepaTypy
BHOKPART C

TSKUM DACUETOM,

KOHTYDPOB: yToGhH Nepen
= Tl _ 6apafaHOM OHA

naponeperpeBaTe—~ [,0 N pac 6uJla B Mpene-
NA [IPAMBM XOQLOM ueTy nax 330-390°C
(cm.puc.ll€.8)
raporieperpesare- I,0 To xe
N9 00paTHHM XOAOM
OKDEHHON CUCTEMH 1,0 -

CTrmouawT 06opymoBa- 72-96 -

HUEe OT MCTOUHKKa rapa
¥ BHIOJHANT OlNEepalHu

[10 €erC pacxoJaxUBaHUD,
1P BTOM JpeHaxX#d KOoTIa
¥ TPYOONpPOBOLCB OTHDHTH
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3.3, Oumcrra noporpeBaTeslelt BHCOKOIO LaBJIEGHUSA

3.3.1. UgHoBpeMeHHO ¢ MpPOrpeBoM MUTATENBHOI'0 TPyGompoBOAa
BHICAHAOT padotu (Tabn.ll6.4) ne nporpesy BA (cm.puc.ll6.2), a

3aTeM U €r'0 OUUCTKY.

Criepaima

CobupaT cxeMy TMoRauu
f1apa Ha pas3orpes Iia-
OBOI'0 IIPOCTPAHCTBA
M [TMTaTeNbHOTO

TpyCGonpoBoaa

[lopawT nap B napopoe
IIPOCTPAHCTBO U IIporpe-
BAKT KOPIYCH

CoHOBpEMEHHO NOJanT
nap B TPyOOoIpoBo[
NUTaTEIbHON BOIN

llpn pocrTuxeHuu Temile-

Barygﬂ cTeHku [IB]
00-2309C npou3BORAT
IIPOLlYBKY BOAAHOT'O NpO-
CTPAHCTBA

[lo oxOHUSHMK IIPONYBKY
NPOU3BOILAT OTKJIWYEHUE
IIEI[ OT UCTOYUHWKA Ma~

pa

<,0-2,2

2,0-2,5

I,0-1,0

Tab6anuua I[i6.4

I[lapameTpH napa
Ha BXOZe

1,3 j260-300

0,5-C,7 200-240

1,5-2,0]260-270 |

[lpumeuaHue

Cropoers npo-
rpeBa Kopiy-
COB He 6Gojee
20°C/MuH.Paz-
HOCTh TeMie-
paTyp Meralns
CTEeHKY Kopry-
ca ¥ TpyoO-
NMPOBOKS IU-—-
TaTeNlbHON BQO-
o paBHa 7/

[lonKimouenne
[IBL no mnura-
TeJbHOfi Bone
IPOM3BOIHT
rnocJe mnporpe-
Ba BCcero Tpy-
GoripoBoa
[IUTaTEAbHON

BOLY
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4., Tennopo#h KOHTPOXD

4.1. Teruioroe cocToAHME OCOPYROBEZHUA M CKOPOCTDH NpOrpeBs
e€P0 KOHTPOWIMPYWT IO DITaTHHM CPENCTBaM H3MEDEeHUA.

Opu ouncrre [IBJ » rasonJoTHHX KOTJIOB CO CB3pHNMA MEeMGpaH-
HHEMA T1aHEeIAMM YCTaHaBIMBAKT LOMNOJHHUTENbHNE TOUKU H3IMEepeHUH.

AOHTPONL 33 TENJOBHMM MNEepEeMEmeHusAMK 3JIEeMEHTOB KOTAa W TOY -
60NpPOBOAOB OCYMECTBAANT [0 UHAMKATOPAM TEILUIOBWX TepeMemeHui.

4.2. [lpumepHH} MepeueHb MecT YCTAHOBKM CPeNCTB W3MepeHunt
10 MapOBOOAHOMY TPaKTY CEePUHHOI'O KOTaa:

JJ1f1 A3MEPEHUA TeMnepaTypn cpelh: Ha Kaxgo#t IOBEPXHOCTH
Har'peBa; Ha TpyOonpoBoLe NUATATENbHOR BOANW; He MapONpOBONAX CBE-
xero napa B [DPOMEXYyTOUHH} NiaporieperpesaTeNb; Ha naponposose oT
CTOPOHHETO KCTOUHMKE;

INA A3MEPERNA RaBienna: B CapabaHe, B TpyConpoBORE THTE-
TeJbHOR BOOh, B TJIAaBHOM TapONPOBOLE, B BHXJOMNHOM TPyOONPOBOME ,
B NAPOIPOBOAE OT CTOPOHHEro UCTOUHUKA Tapa;

JJif U3MEeDeHUA pacxofia napa OT CTOPOHHEro UCTOUHMKAS

IJIA A3MEPEHUA TeMmIepaTyprH MeTraja: Ha GapalaHe B NOJHOM
o6LeMe, Ha TaponpoBolie B MOJHOM o0BeMe, Ha NUTATEIbHOM Tpylo-
MpoBoJie B NMOJHOM 06B€Me, Ha [OBEpPXHOCTAX Harpesa.

4.3. 1A KOHTPONA 33 Pa3HOCTbK TeMllepaTyp CBapHHX MemOpaH-
HHX [aHeJef MNpH nporpese raszomioTHOO KOTA& ROMNOJHUTENBHO yCTa-
HaBJIMBAKWT NOBEPXHOCTHHE TEPMOJJNEKTPHUECKUE TEPMOMETpPH Ha Try0ax
CTHKyeMnX nanenei (cMm.puc.ll6.9) ¢ BHBOAOM IOKa3aHW® Hs pervcTpu-
pyoumM rnpréop.

4.4. Hourponw 3a nporpesom [BI BenyT no JONOAHKTENABHHM [O-
BEPXHOCTHRHM TEPMORINSKTPUUSCKUM TepMoMeTpam Ha Kopnyce Bl « Tpy-
SonpoBopax MUTATENbHO# BOAH, YCTAHOBJIEHHHM Ha paccronaHuu 100-
I20 MM oT cBapHoro cTuka (cm.puc.li6.2).

Dpumeuanue. (COpeMm mraTHOr0 M JONOIHUTEIBHOI'O

KOHTDOAA onpeledanT B TexHuueckodt (paloueft) mporpamme
UHOUBULOYAABHO OJA KaXLOr0 KOHKPETHOPO CAYY8A C YUETOM
IOKOHTYPHOI'O HENEHUA.



Opunoxenne 7
COasaTenbHNe

PEXCMEHLALYY NC CHAREHAD YPCBIS LYMA [IPY TPOBEIEHMM
MPENYCLCBEX CUACTCK TEILICOHEPTETVUECKCTC OBCPYACBAMMA TC

J1A CHAXSHUSA YPOBHA IyMa IO HOPMATUBHOI'O UCHOXBLIYWT INIYLK-
Telb WyMa, cxema JeicTBuA KOoTopolo noka3aHa Ha puc.ll?/.I.

{1

e J17.1. laymsrens
myMa &

L~ IMIMHAPUMUECKU A
(OpMNyC; & - XPHMKa
(opryca; 3 - JHuUIe 10
topnyca,; 4,0 - noTo-
(4 napa; 6 - Tpybo- {1
IPOBOR; 7 - KaMeps
3pnycka; 8,9 - Kou- X
T€KTODH s 10 - nopa-
oM e Tj[:)gd OTIPOB OJ1bi ;
[I,I3,I0 - perynu-
? mnan apMaTypa;
- TPyOonpnBOA;
[4 - gnedparms

Fnmymatensy myma paboraer ciaenywoumM ofpasom. [loTok napa no
TpySonpoBosy & HanpaslapT B rayudrens. [lepex raymaTesem nMoTox
napa pa3fedanT Ha B8, I6PBH# M3 KOTOPHX NMOLAKNT TAHI'@HIMAJNbLHO
Mo BGTBU 4 B BEpPXHO UACTb IMIMHAPWYECKOro kopimyca I, a BrTopoft
MOTOK Ilapa NMO BeTBH O MOAADT Takxe TEHIMSHIMAJbHO B UNJIWHIpAUS-
CKURt xopnmyc I, HO HuxXe mecTa BBOLA MEPBOr0 NMOTOKA ¥ TakuM o6ps-
30M, YTOOH ITOT NOTOK OLJ 3aKPYyUEH B MPOTHBONOJOKHOM MEPROMY [0-
TORy napa HanpapJICHKH .
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Yepes KOMIEKTOPH cColiaMd & BO BHYTDEHHUR oOBEM IIyumMTeNs
BIPLCKUBART BONy, MofaBaeMyk nc TpyGonposomam [0. Yacts Bomm,
BIPHCKUBAEMO# uyepes LONOJIHUTepHHY KOJJIEKTOP ¥, nomnanaer BO BTO-
poit MOTOK Mapa U ABUKETCA B NpPoTUBOMONOKHOM MEPBOMY MOTOKY Ha-
npasiieHur. llepswit ¥ BTOpPO# noTOKM flapa, comnpHxKacaschb, TOPMO3AT
OOUH pApyrorc, HalpableHue NOTOKORB llapa IIoclie CMENMNBaHUA GyHET
3aBHCeTb OT COOTHOMEHUA pacxong Mapa uepes MnepsByw ¥ BTOPYW
BETBb. [IpM 3TOM 3HEPIMA IBYyX rg30BHX MOTOKCB OyHeT pacxoncBaTh-
CA Ha B3aWMHNe I1JNaBHOE TOPMOXEHUE.

Hanenpku BIar¥, HaxonsmuecHd B [I€PBCM 4 BTOPOM IOTOKaX Iapa,
CTANKUBAACH C NPOTUBOMONOKHO HolPABISHHHM NMOTOKOM, nOpa3ywT Mmex-
KOOWCIIEPCHY0 CTPYETYDY, ABIAMyCA SOPEKTUBHHM CPENCTBOM IMyMO-
rIymeHds. 3a cueT BPamEHWA [ToTOKa B HWXHel USCTH KOpryca Kanesb-
KM BIal¥ U MexaHMUeckue MpuMecy CeNapupyorcA Ha cTeHKax. [loso-
poT noToka Ha I80Y mpu Bxome B KaMmepy Bemycka 7 HaJ NOBEPX-
AOCTIDH AMATROTTHE P IAYHe Tanse @E@QQQQHEUQH.QHMQ%%%MEE&%&& Ui
BJal'M U MEX8HUUECKUX Hpumeceii, KOTOpHE yRalAlnTCA U3 IVIYIMTeJls
uyepes TpyGonpopoy I2. YcraHoBkg Ivadparmu [4 oTkMMmaeT nepsuit
NOTOK flapa K LIEHTpY ¥ ofecneuupaeT O0esynapHoe BaaumogelicTBue
nepeoro ¥ BTOPOTO MOTOKOB mapa. lpySomnposop 6 nopeoga napa Mo-
XeT WMETbh HECKONbKO NapaiieNbHyX OTBETBAEHMN, DACTONOKSHHHX HWKe
BETBK 0. B dToM ciyuae TopMOxeHhe IIOTOKa llapa K3 BETBU 4 Gyner
Gonee miaBHEM ¥ SPPEKTUBHOCTb PACOTH TIIYyIMTENA yMa TOBHCUTCH.
llpu 3ToM uenecoolpas3Ho Hap KaxpbM OTBETBIEHHEM YCTEHABIUBATD
nnafparmy I4.

SPHEeKTUBHOCTD TUIYWEHUS 38BUCHT OT COOTHOMNEHUA MOTOKOB na-
pa B BeTBsAX 4 u O, no3ToMy Ha 00€MX BETBAX YCTAHABJAWKBANT pery-
JUPYyOIyn apMaTypy IS, ucrionHureébHHE OPraHH KOTOPOR CBA3AHH C
PErynATOPOM COOTHOWEHKA pacxopd napa udepe3 Kaxfiyo BeTBb. U 3Toh
Hejibb Ha peryjJaTop nojsntTca CUrHalib, XapakTepUlypoude pacxon na-
pa, HaNpUMED nepenaj japjeHudt Ha CYRapimX ycTpoicrsax.
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