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YIK 62I.I87.I2I.004.68 (083.96)
YKOBOEITL.  LOK/LIRT

METOLVMMECKME YKAGAHWA O MOLEPHMGAIVMW
JEASPALIMOHHNX KOQIQOHOK ATMOCQEPHOI'O P 34.40.201-91

i HOBHIEHHOT'O JABIEHMA

Cpox IeHCTBHA yCTaHOBJEH
¢ 01.I0.I991 r.
Jo 0I.I0.200I r.

HacToamme MeTOomMYeCKHe YKA3AHUA DACHPOCTPAHALTCA Ha Jead-
PALlHOHHHE KOJIOHKH ATMOCQEPHOT'O H MOBHMEHHOT(Q HABJICHUA TEMIOBHX
AJMOKTPOCTaHUEN, TOIIO3JEeKTPOLeHTpale! U palOHHHX KOTGJBHHX H
yCTAHABIMBAKT TPeCOOBAHHS X MOJSPHM3AIMA KOJOHOR (IOpOSKTHPOBAHHD,
A3T'OTOBNEGHED, MOHTAXy B HalalKke), HCOHNTAHWAM MOLSPHHE3HPOBAHHHX
KOJIQOHOK .

C BBomoHHMeM B neficTeMe HacToAmAX MOTOMWYOCKEX YKa3aHWH
yTpawaBanT cuiay PyroBonamue yKa3aHHA OO0 MOXEpHHE3alM¥ Jgeaspalid-
OHHHX KOJOHOK TepMHYeCKux HeaspaTopoB (M.: CIO OPIPSC, I976).

TepMuHH, OpEUMOHAGMHE B HACTOAMMX MeTONHYECKMX YKA3aHMAX,
cooTBeTCTBYRT I'OCT 16860-88, OCT 34-70-657-84 1
PTM 108.030.2I-78.

Hananne ofmImasbHOe.

Hacrosume MeTONMYECKRE YKQ3ARAA HE MOTYT OHTH MOTHOCTHR WIN
YaCTHYHO BOCNPOM3BEINEHH, TNpAXApOBAMK-# THTIDQCTPANSHH (63 Das
pemenus BTY mMm. &.3.J]3epmrECKODrO



I. YCIOBYA (O, [EPHI3AJ KOJIOHOK

I.I. [nmepansauipo nm=a’3paloHHWY KOTOHO® Qfr  vaI [DOTY)

o7 HATHUMY THIMRRIMYECKAYX YIADOR & @ 4Aa( DaACHT, NeTn i
MenTpyemix I'OCT I168b0~-88, a Tawrwge npr Cu re RTPYEChuX NEPPILD T-
HeHNSIX Nea3PAUMOHHON KOJIOHKH,

IpM CHCTOMATMUYECKOM NpeBtmeHnu yverawormenHex B T'OCT ISc67_86
n IIpaBngax TeXHRUYeCKOR 3XCIIYATAURA RODM 10 COXeP¥ARNO0 KRCoIONOTA
R Te43PAPOBAHHOR BONE Npu NAparI2JBHOM KOHTDOME COTe ™Wadifg HpC-
Jopona a3 MYHHEMR MEeTOUAMA;

IpY KANuTAJNSHHX PEeMOHTAX Ne33paToDOR ¢ 3amMeHOoll Da3DyleHHEX
PHYTPEHHNX YCTDPORCTB;

npr HeOoOXOMAMOCTH TMOFRY J6HRA HOMRHANELHOY NPOM3ENTITE THHOC-
TH Te23PaTOPOR.

I.2. Tpnw " OCHOBHHE TapaMeTPH MOMETHR3INTYAMMX KOI0HOK
coorseTcTsyor ['OCT I[6860-58 r wacTH, OTHOCH. e .CA ¥ Iga3pa.snpan
amvocheproro (tunm TA) 1 nor-menxoro (rnn 1) manteHMst B YCTAHAR-
Japanomelt nrana3zoH M3MeHsSHMA NPOH3LOMUTATIBHOCTYE 1 NOTOTPEeRa BOMTH
P HBX, TPpeOOBAHUA ¥ KAYeCTEY NEA3DPHPOBAHHON EBONF F 3ABHCAMOCTYV
OT HAUYAJBEHOF KOHIEHTDAIM! KI'CIOPOTN2 U CBOGOTHO™ YIVIEXNCIOTH.

[lo manuuM MeTromuueckmy yxazalmgM MOTYT OHT!H MO DHI'3HPORA~
Hu Neaspa'IMOHHNE KOJOHKU CTDYHHOI'O Tulla ¥ HeXoTopre 7apioTaRHyre
KOMOHKI DAHHAX PUNVCKO® »reoToy He menz~ 2000 mri, .lotepHusamq
KOJOHOK MEHBLIEY FPLICOTH MORET OHTEL "IPODEJSH: N0 VHIIUIDE TIATBHEM
NPoexTaM C npaieHerleN HeTHnOBHX (He nreiycvoTpenHX HACTOANMN
'eTONMYS CKEMD YXa3auusMu) TexXHyuscKrx pedenif ¢ nosoukofl xonet-

PYKUAZ NO pes3yipTaTait ucnuraHnt.
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O0L0KTOM MORSGPHU3ALMHE ABIAVTCA BHYTPEHHHE YCTPOXCTBA Ieas-
PALMOHHHX KOJIOHOK: BOJOpacHpeleJMTeNH, ITUCHepraTopH, BOXOCJIMBHHE
ycTpoiicTBa ¥ T.K., KpOM@ Kopayca AeaspalifOHHOR KOJOHKK. B 000CHO-
BadHEX oyyvdadaxX (HeOoOXORMMOCTDH BBOXA IOMOJHMTENBHHX NOTOKOB,
TPYHHOCTH pPa3MeljleHUA SJEMeHTOB HOHCTDYXLUMM IIDH CymecTByuRe# cxe-
M@ OpUCOSNUHEHHA NATPYOKOB ¥ T.O.) U3MEHAETCA MECTO BDO3KH HpH-
COSIMHUTONBHEX NATPYOKOB. [ NeadPalUMOHHHX KOJIOHOK ITOBHIUI@HHOI'O
IABNEGHUA M3MEHeHHe MecTa Bpe3KM TpelyeT COIVIAaCOBEHMA C 3aBOJOM-
U3T0TOBUTEJIEM.

lleaspaTopy TENa Il DOJAXHH COOTBETCTBOBATH l10CJ]E MOISDPHA3A-
MY TpeloBaHUAM lipaB®l YCTpORCTBA M 0e30{laCHOH 9KCIAyaTallMy CO-—
CYA0B, padoTanmux IHOX IaBjeHNeM, YTBOpKISHHHX l'OCTOpTexHaI30poM
CCCP.

I.3. B ycaoBHOe 00O03HaueHUe Jeasparopa IIOCJe MOJNSPHH3AalLUM B
IONOJNHeHMe K 00O03HAYGHEN, ApsrycMoTpeHHoe I'CCT I16860-88, mobaB-
AAeTcA UHAeKC MY. IIpM Hanuuyuy B 0603HAYEHHM JONOJHUTEJNLHOT'O HH-
IeKkca B BUOe apalcKux Lupp, OTpaxamuero HoMep MonufmKaium,
I0cJieHNE B OOO3HAYEeHUY MOHSPHU3MPOBAHHOM KOJIOHKK ONYCKAawTCA.

i0.MeT YCJIOBHOT'O 0CO3HAuYeHKA Lea3palyo:iHON KOJOHKHM aTMoCiep-
HOSO aQiviSHU.1 DOKU3BOLATENBHOCTLI 2Vl T/Y BTOPOH MOAMQUKALUY
Bad=20u=4 O0CJAS WOLSPHUAIALNN:

=00 ~bd o

1ese vO4HE TpeCOBaHiLI GO30IACHOCTY X XOHCTDyKIUM Ieaspaly-
OHIIOA ¢ “wu BE = 00 10Ul e.2.0038-74, X NPOMN3BCJIACTBEHHHM NIpoueC-
Clit = 1.0 .vu. Ldedelll=T0e Lo30liBChad QRCIUIVETALNA QleclleuuBaeT-
S DU, . LIWHSMLDL SLOTRy Ll 37 SaCIyaTanuu. TpeCoBaHus 0e3-
Ol&CHOCTH ODHM LEKOHCTLYRL.M 1 . l4OHTHHX PadoTaX KOJKHH olOecleyd-—
BaThCA B.UIOMHGHHEM NPOU3BOLCTHILINX MHCTPYRUMI [0 NPOBEXSHUD
PEeMOHTHLX paldcT.



2. NPUHIMI LEACTBIL, KOHCTPYKUMA U KOMIIOHOBKA
KOHCTPYKTUBHEX SJIEMEHTOL

2.1. KOHCTDYHIMA Neas3PallMOHHHX KOJOHOK K CXeMa IpHCOeduHe-
HUA naTpyoKoB LOJXKHH O0ecleuMBaTh Keaspaudi BceX IoCTylnanzux Io-
TOKOB BOAH, B KOTOPHX MOTYT CONSpPRATHCA PacTBOPEHHHE arpeCCHBHHE
I'a3d B KOHIGHTpALMAX, OPeBHUAXMEX HOpMY IS Nea3pHPOBAHHOR BOIH.

OCHOBOX KOHCTPYKLIMM MONOPHUSHPOBEHHHX ReaspaTOpPOB ABIACTCHA
dapdoTaxHoe ycrpoficTBo YpaaBTU (PTM I108.030.2I-78, wepT. 9). B
ofuleM cJrydae MOIEPHU3IWPOBAHHHE LeaspaTop COCTOMUT H3 TpPeX OCHOB-
HHX SJIGMSHTOB: BEDXHEI'0 BOXOpacHPeReNUTeNT, 6apOOoTaxRHOI'0 YCTDOU-
CTBA ¥ BOINOCJIMBHOrO cTaxaHa (4epr. I,a). [lofaBaeMas Ha XIea3palMD
BONA HOCTyIaeT Ha BepXHuil BOoJopacHpelleJIMTSNb & M Y6pes ero or-
BEePCTHA CTPYAME COpacHBaeTCH Ha 0aplOoTaxHOe YCTpPOUCTBO, COCTOf-
mee u3 dapdoTaxHoro yvacTKa I0 ¥ napolepelyCKHOI'O K&HaJja, oopa-
30BGHHOT'O KOJIAKOM O 4 MONIOHOM 4. lipH NOBHWEHHHX TOIMJIOBHX Ha-
I'pPyskax Bola B NOANOHe OONBepraercds G6aploTaxHOR 006paloTKe HAPOM,
NOCTynaxiAM Yepe3 IaponepenyckHol kaHan. M3 nonnoHa Bojxa nspere-
RaeT Ha 0apOoOTaxHHE y4YaCTOK ¥ o0paCaTHBAeTCA NapoM, NOCTyNaKiuM
yepes ero nepjopammp. Ha BHXONEe X3 CapOOTAXHOTO YYaCTKE HMeeTCH
HelephopupPOBaHHAA YCIOKOUTEJBHAA NAOWGOKa, I'le [IPOMCXOIUT pasids—
JeHue IByxdasHol cpenh. Yepe3 MNOMIOPHYW IEPEr'OpPofKy 00pPaOOTaHHAA
Ha GapOOTaXHOM ydacThe Bola [IofnafaeT B THApABIXYECKE 3anept:dil
BOROCJIMBHOY cTakaH, 00pa30BaHHWN CTEeHXOH 9 M HOZROHOM &, IU{HUL
BOJOpacHpeneNnTeNs, N3TOTaBINBaSMull OOLYHO 3a0MHO C IIOLIOHOM U
BHIQJHAST IBOAHYW QYHKUMDL: cO3naeT CTPYMHYR 3aBecy B MeCTs LOE-
BOZA llapa ¥ TeM CaMHM OpelOTBpAllaeT [IpAMO.' rOHTAKT Mepe.'LaToro
napa ¢ METALIMYOCKHMM SJAGMEHTAMK U CIOCOUCTBLy T LOMOJHKTE.IBHOMy

BHIGJIGHMD 3aXBAYGHHHX MEJIKOMUCISPCHHX I'a30BHX IY3HDBKOB.
Z.2. B padoyeM coCTOMHME BCe [IQpPOBHO NNPOXOIH 6&PGOTAKHOIO



KoHCTPYRTHBHAN cXcMa W ITprniil
NellcTBA ACADPAUWROHNHON XOAOHIH

KOHCTPYKTHBHAA ¢Xema X IOpUMHIAN Ae#icTBHMA Ieaspal@oHHOM
KOJIOHKH: a -~ ¢ LEHTpaJIbHHM OTBOROM BHIApa; O — C OOKO-—
BHM OTBOJIOM BHIIapa,; B — KOHCTPYKTHBHHE IapaMeTpH Oapdo-
TQXHOT0 y4YacTKa B er0 THApaBMYeCKHe XaPaKTepPHCTHKH;

I - O0aTpyOoxk nozBoja HeaspupyeMOod BOIH; 2 - BepxHHE BO-
IopaciOpeleJuTesab; 3 — NaTpyOOK OTBONA HeKOHIeHCHPYyXIMX-
cA rasoB (BuOapa); 4 -~ HONNOH NApONepelyCKHOT'O KaHaJA;
O - KOJUIaK NapolepedNyCKHOIr'0 KaHajka; 6 - Xopayc; 7 - nog-
BOJX T'pexmiero liapa; 8 - ODOXNOH BOAOCJSHBHOIO CTarRaHA C
HIDKHUM BOROPACHDPORSNUTENEM; 9 —~ CTeHKa BONOCAMBHOIO CTa-
KaHa; 10 - capdoraxHut yyacTok; I1 — BOHTHIAIMOHHASM
TpyOa; A - I'MIOTeTHYeCKad KPHBAA T'HIPOCTATHYOCKOIO IOL-
Iopa Ha 0apOoTaxHOM Y49acTKe



G
ycTpoicTBa HOPEeKPHTH CJOoeM Jead’pupyemol BOXH, X Ha 0apO0TaxHOM
yCTpOlCTBe yCTaHaBIMBAaeTCA Hepenan anieHua AH  mexmy muxueft
napoBoft xamepoit m BepxHeil (Ham GapdoTaxHuM ycTpolficTBOM) Harpesa-
TeJIbHOR kamepolf. BeJmuuHa nOepelalla paBHA CyMMe T'HIpaBIXYSCKOIC
conpOoTUBISHEA "cyxoro" ycrpolicTsa ¥ IHEPOCTATUYECKOTO HIommopa
CJIOA BOXH, OpOTeKawnle# Mo NOBEepXHOCTE O0apOOTaXHOTO YCTPOHCTEBA.
BepTuKaJdbHad CTeHKa KOJIaka DapolePelyCKHOI'O KaHaja HMEeT 3a-
IVyOJIeHHY® OTHOCUTENHLHO IIOCKOCTE INepPOopPUPOBAHHOTO 0apOOTaXHOIO
y49acTKa KPOMKY, 4YTO CO3JaeT Ha maponepemyCcKHOM KaHake NOMOJHH-
TeJIPHHA THAPOCTATHYOCKHUHE HONIOp, ofecHevudBaKH¥ [TePBOOYSPENHOE
BRINYEHUE B pacoTy NepOPHPOBAHHOI'0 yYacTKa. BexmuymHa 3ariyoie-
HUA B, BuOMpaeTcAd B opemesax 0,03-0,06 M, nNpuyeM MeHblle 3HAYE-
HuA BuOMpaw?cs Ina KA, donpume - A KlI. JHOTXa KpoMKe 3a CYeT
CILMAJBHOTO IpOQUIMPOBAHUA MPUIANT OePeMeHHYD BeJHUYKHY 3aryyo-
JIeHIA, 4TO IDO3BOJAAET o0ecCcleduT: (oJee PaBHOMEDHYK pacoTy lapone-
PeITyCKHOTO KaHaJa NpU MaJHX PacXoiax lapa 4epe3 Hero.
BOXOCJIMBHOK CTakaH MMeeT Maloe THIpaBINdecKoe CONPOTHBJIEHUe,
O3TOMY BHCOTA CTONGa BOIH B HeM H., OTCUMTaHHAA OT KDOMKE [IO-
pora, IOpPaxKTUYSCKU paBHa CYMMEe BHCOTH CJIOA BOJH Ha 3TOM KDOMKe h;
1 nepeltala NABJIGHMA Ha 0apCOTaxHOM YCTPOLCTBE .a‘J..ﬂﬁH CO3IaHnAg
HQIEeXHOT'O T'HIPABIMYECKOT'C 3aTBOpa CTEHKA OTHOCKTEJBLHO KPOMKE II0-
pora IOJXHa OHTH 3aTIylJeHa Ha BeJRUUHY Bz ={,0¢-0,04 W,
l'unoreTyvecKad KpuBaAd TUIPOCTATHYECKOTO IOJIopa Ha 0apoo-
TAXHOM y4YacTKe IpelcTaBleHa Ha 4epT. I,B. MUHUMaJIBEHOE 3HAUCHUE
foAliopa COOTBETCTEYET BHCOTE CJOA BOIH h. na IIOIUIOPHO: fepe-

n
TOpoll¥e. DapOOTaXHHIl yYacTOk YMeeT SHAUUTEJNBHOS TUIpPaBANYechoe

CONPOTUBJIGHME v BOLEe, 4 5 pACOYEeNM COCTOAHUN HA OepPHOpKLOBAKHCL
JaCTH YCTAHABIUBAETCA I'PAIUEHT ypOoBHeEH Ah, DOCTHUTaKull [OpU
OOJIbUMX HArpy3kax BeJuuuHH O, I5~0,20 M.
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2.3. B MOTEPDHEIMDOBAHHOM IeasparTope HoJxeH OHTE odecledeH
CJIXB JeaspPHpPyeMOR BORH CTPYAMHE C BEPXHEr0 BOJOPACHPeReJIATeJd B
SOHy NapolepellyCKHOT'O RaHaja. llaneAre CTPy# HellOCPeACTBEHHO Ha
6ap0oTaxHHE yYaCTOK JOJNXHO OHTH HCKINYEHO, IOSTOMY IPOSKUHA OT-
BOPCTHR BEpPXHEI'0 BOXOpachpeNeMHTeNd He IOJXHA HAKIANHBATHECA HE
nepdOPAPOBAHHYD aCTh O0APCOTAXHOIO y4YacTKa. BOSMOXHHE OYTH lIepe-
TOXKA BOJNH IO KOJOAKY OepPeMyCKHOI'O KaHala Ha 0apOOoTaxHHR yIaCTOK
KM B BOXOCAMBHOM CTaxkaH 0TCOKANTCA CHOUEANBHUME BOPTHKANLHHMH
NepPeropoIKaMK.

Jna obecnoveruR odPexTHBHOIO OXAaKKEHEA OAPOBOSKYMEOR cMeCH
116J16CO00DASHO COKIAOHEPOBRHEEM (C HOMOMBLO NEPeTOPONOK) BEPXHETO
BOOPACHPERSINTONA 0CecleUMTh CO3NAHMe CAJNONHOR CTpyRHOR 3aBecH
B 30H6 IPACOAMMHEHHA HaTpPyOka OTBONA BHIADPE OPM MAJHX I'ANDABIATIE-
CRMX HArpyskax. [IpA Hal¥YuMB HOCKOIBKEX IOTOKOB leaspPHPyeMo# BOIH
HeOOXONMMO B 3O0HY, IDUMHRAXMYD K 3TOMy HATDYOKY, HOXABATH IIOTOK
¢ HamMeHbllel TemmepaTypoi.

BaploTaxHul yIaCTOR OONYHO BHOOJHAGTCA TOPH3OHTAINLHHM, XOTH
¥ U3BECTHH CJOYyYaX ODHIAHNA eMy YRJIOHA N0 XOIy BOIH. lIpemmoxara-
eTcAd, YTO B BapUaHTe C HAKMOHHHM YYACTHOM YMEHBUAETCA T'PANMEHT
yposue#t ah, 310 B cBOD Ovepenms cHEEAeT mepenaX Namtemmt AH
¥ [03BOJAET YBINYHUTH THRPABINYSCKYN HArpyskKy. OOHAKO HeoOXOmE-
MHX HCCNeRoBaHMRt B XaHHO¥ o4nacTE He UMeSTCHA, M03TOMYy OpPeRIOYTH-
TGJNI6H TOPH3OHTANbHHE YyJYaCTOK.

Ha BepxXHWR BOIOpPaCHDeIeJUTeJh NONAWTCHA BCe MCXOMHHE IOTOKH,
IMeKle TeMIepaTypPy HUXe TeMOepaTypH HacHeHUA OPH pacoyeM IaB-
JIOHUM B JAeasparTope. JOOONHUTENBHHe NapOBHE IIOTOKH XOJ/IXHH NOXA-
BaThCA B MlapOBY® KaMepy WX OaKk~aRRyMyJaaTop. "Topadne"” BOLAHHS

IOTOKK (HAmpuMep, IpeHaxy [IBI) MoryT momaBaThCA depes Iepdepapo-
BaHHHEe KOJUIGKTOPH B 30HY OapONepeMyCKHOTO KaHala CO CTOPOHH Ila-



POBOIl KamMepH. B 3TOM CJayvae Nap CaMOICLApEHUA ZMeWlIBA2TCA o pacli-
YN [1apOM ¥ y4YacTBYeT B 0apOoTaxHHX [poueccax, a8 BOKA I0OCTyraeT
Ha 0apOoTaxHOe YCTPOKCTBO BMEOTE C AeadpHPYyeMHMU NOTOKANK.

b BapHaHTe ¢ COKOBHM OTBOJOM Bumapa (uepT. I,0) JIA BEHTH~
JAIMY [IPOCTDPAHCTBA HAX BEPXHEM BOAOpACHpPORSAKTONOM ODENycMaTpHBa-
e€TCH BEHTHIALMOHHAA Tpyda 1I, OTBORAMGR RAPOBOSKYUHYD CMECH
BHYTPh CTPYHZHOTO OTCEKA.

2.4, 17 NPOBONEHUA MONSDHUSAIKE MOTYT OHTH MOIOAL3OBAHH
IpyNOOBHE YepTexy MOINeDPRM3aiMK HauGoNee vacTO BCTpedamqaxcsa TRIO-
pPaASMEPOB KOJOHOX NOBHOHHOTO B ATMOCHEOPHOTO XARNEHWSA. B POROMEH-
IVEeMHX ODRNIORSHMAX 2 ¥ 3 YHA3aHH HOMepa uepTrexef IAA DPas/IMIHHX
codeTaHuil radapuTHHX pasMepoB. KalbRozepxaTeleM YepTexslt ABNAST-
cqd JpanBTH (454084, r.Yenaouucx, op.lodemu, [68, ¥paxnBIW). [o
YKaQ3aHHOMY anpecy oeXyeT ofpamaThCA B 8& KOHCYJAbTaIRAME 110
BOMTPOCAM MONEGPHHI&UNH NeqaopaTopoB.

3. PACYETH ¥ BoBOP OCHOBHHX PASMEPOB

3.1. [IonHHE pacyeT TelNOBHX ¥ MATOPRAABHHX 0&1aH00B Keaspa-
LMOHHOR YCTAHOBKY C MONEPHU3UPOBAHHON KOJOHKOR JIPOBONAT B CO-
CTBETCTBRE ¢ N.3.3 PIM I108.030.21-76.

Temnosofi pacueT NpZ APOSKTHPOBAKUK MOROPHUSHPYEMOl KOJNOHKA
40XeT OHTh OT'PAHUYEH ONpeXeJIoHHeM pacxoza vadouero napa 4epes
¢ap0oTasHoe yCTpoilcTsc. (JelyeT UYETXC pasjudyaTh Dacxol Irpexmero
rapa, ONpejedAenul B YNOMAHYTHX BHUle CalaHCOBHX pacueTax, ¥ pac-
XOL padoysro jiapa 4epead 0apdioTaxHOoe YCTPpOoAcTEO: padouuit map 00—
pPa3yeTCA B pe3yJaBTATE CMOMeHNs I'pshiiero napa ¢ kapoM, o0pasyn-
WEMCA B PO3YJAbTaTe CaMOMUCIADeHKA IODAYEX Ipe.daxes il BuNIApPUBaHNA
YacTi NeaapUpyemoil BOJAK NP €8 KOHTaXTe ¢ HeperpeTHM I'pekukM Ia-
POM B IPOCTPAHCTBE [OX (QpOOTaxHEM yCTpoliicTBOM. PacxoX padodero



napa, KaKk IpaBmiIO, OpeBHWASeT pacXol Ipexiiero.

[lapamMeTpa padodero napa IpUHMMAKT 0 COCTOAHMD HACHI{EHUA
Ipy NABJNGHRE b JeaspaTope. Ero pacxon ( (B KulorpaMMax B dac)
OnpenesApT o0 dopMyXde (C yueToM pacxona BHOAapa)

G=10MD-at -c/(z+at-c), (1)

rme: |) - DDOM3BOMMTENBHOGTH, KT/Y;
At - [IOMOI'PEB BOIH, °C;
C - VHeJbHad TEILIOSMKOCTb EONH, KIK/KI°C;
T - TeIIOTAa Napoolpa3oBaHuA, KIX/KT.

PacyeTy noniexaT CJAeIyKilie DEANMH:

MUHUNAJIBHHE (IPOM3BOXMTENBLHOCTE paBHa 30% OT HOMMHAJILHOMH,
7.6, J =0.3.D", HarpeB BOMH a'b =10°C),

HOMUHAABHHY (D-DH, at =40°C i KiI u 4t =50°C
g KiIA),

MaxcEManbHEE ( D =i, D", at =333°C mna Kl u

at =4I.7°C oA KJA), IIpH 3TOM GHG Gm'

117 ynoOCTBa HCHOONL30BAHUA BEJUYHH, BXOLANMX B QOopMyJy I, B
0003HAYCHUAX MOTYT OLTH BBEISHHW BEpXHUE HHIOKCH, YRa3HBaKWHe
vacuersutt pene: G 5 D" at™ ¥ 1.z

10 TpebOBaHUY 38KA3YUKA PACYETH NOTYT OHTL NIpOU3BeleHL LA
OCOOHX PeXMMOB. K ocolOum, B cooTBeTcTBUM ¢ PTl I08.030.<L1-76,
OTHOCATCHA DeXIMH CO 3HAUKTENBHHMK OTHRJAOHCHUAMY (OT YCTaHOBISHHEX
IWCT 16860-68) nmapamMeTpoB NOCTYAAQKLIMX B [easpaTop OCHOBHHX [IOTO-
¥0B BOJIH ¥ Jlapa, HANDdWeD, DeXUM [IyCKa, DONIM C [OHMXEHHOL Teil-
[1epaTypoli UCXOOHEX LOTOA(CD, [MOCTYIAKNUX B HeajpaTop K T..l.

Jed. PACYETy NOICxAT NapaneTpH Nepgopalluyl Bomopaciipeleii-
TeJol, CyMMapHOe CeYeHHe OTBepPCTHMH GapOOTaxHOI'O0 ydYacTKa, cede-
HUe [POXOROB MapolNeDSMyCKHOI'O KaHajkla, BHCOTA CJIOA HAK MepeJMBHH-
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M{ ¥ OONUODHHME IeDEIODOLKaMH.

3.2.1. Cxopocrs Bogu W (B MeTpax B CeXyHNy) B OTBEPCTH-
X NepHOPAPOBAHHEX yYaCTEOB BEPXHOIO ¥ HUXHETO BOAOpACHpeReJMTE-

W=07 V 2:9H, | (2)

IIe  Q - YCKODGHHe CHJIH TAKSCTH, M/c%;

Je#l COCTaBUT:

H - pacyeTHad BHCOTA CJOA BOXNH HAX OTBOPCTEAMA, M.
YKCcJI0 OTBepCTHE B BORXOPACHPSISJHTENE
n =_"£_QL£_[__ (3)
%00-0,785 d; W, '
Tne Oy ~ KOS(JUIIMeHT 3acCOpPEeHUA OTBEPCTHH;
' . yIeJbH 0OheM BOXH, M°/KT';
Gﬁ - IuameTp oTBepcTul, M.
KoapPMuMeHT 3aCOPeHUA OTBepcTHH d, OIPHHEMANT PaBHEM I, I
g KOO 7 1,2 18 KIA OpE OTCYTCTBHE CEXIMOHEDYXIMX IeperopoloX.,
IIpy HaJMYUM TAKOBHX d, MOXST OHTP YBEJHMYEeH COOTBETCTBOHHO
mo I,3 x I,4.
BHCOTYy GopTa BuOMpanT B Ipenesax 0,20-0,20 M IUIT BepXHOI0
Bonopacnpenesurena, 0,12-0,I4 M - LIA HUXHEro. PacdyeTHY®W BHCOTY
CJIoH Hal OTBEPCTUAMY IpHHMMaRT B Ipemesax 0,09-0,I2 M, HO He 00—
Jee 50% BHCOTH COpTa T BEDPXHEI'0 BOHOPACHpSIEGIUTENA M He GoJee
80% Ira HuxHero. JuameTp oTBepcTult mpuHEMarT pasBHEM 0,007-0,0I0M,
mar oTBepcTH npy poMmdugeckoit pasdueke (,0I8-0,025 M, HO He Me-
Hee IBYX IHaMeTpOB.
PaccToAHMe OT HEXHOEI'O BOIOCHMBHOI'O Iopora IO IJIOCKOCTH Oap-
GOTaxXHOIO y4yacTKa (aKTHBHAA 4YacTh BHCOTH BOXOCJMBHOTO CTAKaHa) K
paccToAHMe OT ILIOCKOCTH 0apCOTAXHOI'0 yJ9acTKa J0 IIOCKOCTH BEpX-

HeTo BOROpacHpsiesuTeid (BHCOTA CTPVAHOrO Iyuxka) HONXHH OHTH He
MeHee 0,8-0,9 M.
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3.2.2. Bucory ciof h (B MeTpax) Hax OODOIMBHEME ¥ COK-

IMOHVDYINIMME JoperoponKaMu Bmczzfmr oo gopMyJie
h=0,037-10"( I )i (4)

rue L - IJIAHE [epPEeropOnKH, M.

3.2.3. [Ipsmofl rmumpaBiMYeckuil pacueT KOHCTPYKTHBHHX DP&3MepOB
dapOoTaXHOrO YJaCTKA KB IaPONOPSHYCKHOTO KaHala HeHaleXeH, Tax
KaK OTCYTCTBYRT JNAHHHEe O BJIMAHMM Ha lapaMeTpH IIOTOKA Xeaspupye-
Mol BOIH (rRIPOCTaTHYECKHEe NOMIODH, JMHEE CBOCOMHHX ypoBHe# X
TPANMEHTH) DOEMMHHX (AKTODOB B PA3JMYHHX KOHCTPYKTHBHHX SJIeMCH-
TOB. l102TOMYy OCHOBHHE DPA3MOPH UPHEHATO BHOWDATH: HA OCHOBAHUM KDH-
Tep¥eB, BHPAGOTAHHHEX MHOT'OJeTHe# ImpakTUKOH,

KOHCTPYKIEA JapJOoTaxHOr0 Yy4acTKa JoTxHa YROBIETBOPATH CJae~
IyomEM TpedoBaHuaM (9epT. I,a):

ImaHg 1epHOPHPOBAHHOTO Yy4YacTKa IO XOXy BOMIH B;y =0, 35~
0,45 M;

LI¥HA 10 XOIV BOIH YCHOKOMTSJBHOI'O yYacTKa Hepen BOLOCJIUBOM

e:y =0,1 ™;

BHCOTA IIOpOTa HAa BONOCJHBE B,,-0,0S—0.0'? M;

yaeJbHasa TEIpaBiIMdeckas HarpysKa IpY HOMEHAJABHOM ITPOM3BOMIM-
TEXBHOCTE 200000-350000 kr/v Ha I MeTp UMpPHHH GapOOTaXHOI'O yYacT-
Ka;

xaaMeTp oteBepctmit 0,005-0,006 M, mar 0,0I7-0,023 M, pascuB-
Ka poMomgeckas (HomyckaeTcA KBaIpaTHad).

CyuMMapHO® CedeHHe OTBepCTHE mepdopHpOBAHHOTO YYacTKa CJAeny-
6T BHOMpATE 0 MEHEMAJILHOR CKODOCTE Iapa B OTBEPCTHAX, OCecHeun-
Bamme## GecopoBadipHEE pexuM padoTH HepPPOPEPOBAHHOLO Y4YacTKa. JTY

CKOPOCTH DpEHEMawT papHo IS5 M/c apu maBiasHuz 0,I22 Mla, 6 M/c -
opu 0,61 Mila, 5,5 m/c - npz 0,71 Mila.



‘TapoepellyCKHOU KaHaX CJeXyeT pa3MeljaTh BIOJE CTSHOK KOD-
\IOJyXOJBLeBadA KOMIOHOBKA). CeYeHMA IPOXOROB KAHATA

-1y YROBNGTBODATEL CRSHYXIMM COOTHOWOHUAM (4epT. 2):
Rl R245F, F, 2188, /2424

YopT. 2. CeueHuda napolepelyCKHOI'O0 KaHala

PacyeTHHM ABIASTCA HamMeHbmee M3 oceueHMH ( /'; win /;; ).
HeoOxonumoe ceuYeHHe NAPOIIEPeNYCKHOT'O KaHajla ¥ OTBepCcTui

neppOPAPOBAHKOT0 YYaCcTKA ONPEAeVIAeTCA M0 T'REPABIUYECKOMY COIpO-

THBICHMD “cyXoro" 0apioTaxHOIO YCTpo#CTRE, BHNIUCAASGMOMY IO $OD-

MyJIe ,
aR=% P W,/2,

Ile f?'- IIOTHOCTS Hapa, XI/M°;
W) - cKOpocTs Napa B pACCMATDHBAGMOM GOUSHUM, M/C;
g ~ KO(PIHIMOHT I'EIPABJIHYOCKOTO CONMPOTUBIAGHUA (17 OT=-
BepeTuit - I,6+1,9;, LA napolepeXyCKHOI'C Kayasa PaBHO-
DPOXONHOTO CceveHHMs - I0,0+I2,0):



AR - -zmpezmtiusiece 3oanoTindedue, fla.
Lu '@HCUMAJIBHOL pacXoLs paldovuero Hapa TuAPaRIKESIic. ve-
APOTHBJISHNE 0aploTaXHOoro YJYaCTKE He JOJIKHO [OpeBHWATE <.. .. .

4. TPEDOBAHNWA K MOHTAXY, RAJAIKE M KCTIHTAHYA.
MOZEPHUSVPOBAHHHX KOJCHOK

4.I. U3roToBneHEe KOHCTDPYKTUBHHX SUIEMOHTOB M MOHTEX MOISL-
HISHPYeMOR KOJOHKM BEIYT C MCOONL30BAHUEM CPONCTE M3MepeHuit B
cooTBaTeTBME ¢ PTM 108.004.56-80.

llepfoprpoBaHKul AUCT BOXOPACAPEREAUTEABHOTO YCTpoOicTBa X
CaploTaxHHll JMCT GI6NYeT H3TOTaBIXBATH ¥3 JBCTOBOK Hepmabeiiell
ctany Mapky IRXIBHIOT mo I'OCT 7350-77, OCTANBHHE XOT&IU MQTYT
OHTL USTOTOBNOHH M3 CTaNM MapKH 20 no I'OCT IS77-8I.

KQHTPONEL Ka4eCTBA CBAPHHX COSNUHOHME B6LYT BHEUWHEM OCMOT-
PON ¥ MJMOPEHWANE C HEABD BHARIOHLS CMEWOHUA XPOMOX B CTHKOBHX
COSIMHEOHHAAX, HeOPOBAPOB B KOPHe WBa, CBMIEX.

[lopArox MoHT&X& BNOHDERT C YYeTON MECTHRX YCJOBHY, BO3MOX-
HW TPY BapuaKTa2 MOHTAXS BHyTPOHHHX YCTPORCTB:

Ha HOCMOHTUPOBAHHOX KOJIOHKE,

H8 KOJIOHKO, YCTaHOBIOHHOR Ha GaKe-aRKyMyndTop2, §e3 pa3ps-
Jario- .. BCRpPATHS ROJIOHKY,

HE KOJIOHKe, YCTQHOBJIGHHO. Ha OaKe-axKyMyJiTope, CO BCEDATH-
¢, « KOJIOKKY [10 (VIAHLIOBOMY DP&3beMy XM JI0 I'ODMSOHTAJBHOMY Pa3pesy
- ST 08,

o [IePBOM BAPUAHTE KOJOHKY YHJAALHBAKT B T'OPU30:ATAJBHOM [1OJO-

:-...7 H& Wwiagw, clsclhevuubBas YCTORYUBOCTE € MOJOMEHUA NOIRISIka-
. JCTAQHOBOIRLS Pas3MepH MOHTHPYOMEX JeTanell ¥ Y3J0B CIDSLesiNI-
27 OTHOGHUTEJLHO HilZHOA KPOMKY XKOJOKKK [OCJNEe IDeNBapPUTE/IBHCI Ll -
SODKY OTPOTOR NEPRSHIKMKYAAPHOCTH 66 MJIOCKOCTH K OCH KOJOHRH.
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[locle yOTAHOBKM KOJIOHKM HA OaK-aKKYMYJATOP HeOOXOIHMMO IOPOBOPHTH
TOPUIOHTAJIBHOCTE 86 3JASMEHTOB.

Bo BTOpPOM BapHaHTe MOHTHPyeMHE XeT&IM K Y3JH NOIXKHE BEMeTH
pasMepH, Xomyckaxmue HX OOAAYY BHYTDH N6ea3paropa 4epes JADKH-
JJQ3H B XOJIOHKE H 0aXe-akKyMyJsTope.

J3 ?peTh6M BApHaHTE NOCTO pa3pesa KOJIOHKN NOJXHO OHTH BHOpa-
HO TakHM 00pa3oM, 9TOOH 00eCHOYHTh BO3IMOXHOCTH PaA3NEJMBHOI'O0 MOH-
Taxa BOXopacApenecJmTeNd B BepxHe#l (cHATO#) uacCTH KOJOHKE ¥ Oap-
OOTaxXHOIO YCTpolicTBa B HuXHe#l YacTE KOJOHKE.

Bo Bcex cJayvyaax Opx MOHTaxe aploTaxHOrO ycrpolcTsa B Hep-
ByD oYepenb HOOOXONMMO YCTAHOBHTH HNepfopupoBaHHuE JHCT GeclOpo-
BaJBHOTO y4acTka, ofpamas ocofoe BHUMAHKE HA TI'OPHUIOHTANLHOCTH

TO NOJIOXeHUA ¥ OTCYTCTBUE HCKPHBIGHUA ©T'0 NOBEPXHOCTH. [locJe
3TOT'0 YCTaHaBIuBapT Kopoda naponepemycKHOI® KaHaJa ¥ BOIOCHUB-
HOT'O cTaxaHa. TuaTeJbHO NPOBEPANT BEJIUUUHY 3arayCNieHUsa BepPTH-
KaJIbHOK CTEeHKN KoJMaka NapoNepelyCKHOT'C KaHala OTHOCHTEJNLHO
[JIOCXCCTI! NePFOPHPOBAHHOIO JUCTA U CTEHKE BOJOCJIMBHOI'O CTaKaHa
OTHCC.ITEIbHO KPOMKM BOXOCJVIMBHOT'O flopora. BMecTe C BONOCJHNBHHM
CTZXaHOM MOKETHDYWT HUXHUE BojgopaclipemeiuTenb.

LOIyCT.MHE OTKLIOHCHI:: B JUHSHHHX pasnepax OTHeJNBHHX IeTa-
JAC. =2 "%, IWIOCKOCTHOCTYU 5 .. TCTIL.30HTaNBHOCTH d; (gepT. 3)
0ap00TaRHOTO YYACTKA +O Mid, BHCOT& DACIONTOXEHUA CUMMeTPHYHEHX
TOYEK | OTHOCLTEALHC 0CI CIGdMeTL.: 68T00Ta H(I0 yCTPOKCTBE) ~DOM-
Xii BEDTHRAGIbAOE CTeHK.. Ko li@ae v . . [IYSr=07¢ 50274 _o ),

LyeneTpa 0T8epCTal NoroLdTOb. .t SO UCHTCS 0,1 7, 0CToTIIEX

wim

PasMeros +iu MM,
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YepT. 3. OTKAOHEHHA OT HIJIOCKOCTHOCTH 5', 1
TOPE3OHTATHOCTE 0

4.2. llocJoe OTMHBXKY IapOBOLAHOTO TpAKTAa Jeaspartopa ¥ BRIDIS~
HuA eI0 [0 IPoeKTHO cXemMe TPOH3BOMAT HAJAIKY MOXEepPHU3UPOBAHHOU
KOJIOHKK C LeJIbD OOpeReNeHuA padoTOCHOCOCHOCTH P XapaXTopHX JAd
JaHHO# ToC skchIyaTalMOHHHX pexuMax. [IpE 3TOM yCTaHABAMBAKNT OIlI-
TUMAJIbHHE pacxon (WM CTeleHb OTKPHTHS BOHTWIA) dYepe3 JHMHUK OT-
BOJa HEKOHISHCUDYWMUXCA I'a30B (BHOAPA) M pacXol BOLH Yepe3 OoxJa-
IUTeJIb BHIAPa, IJAA aT™MOCPEepPHHK leaspaTopoB OIPele AT MAHAMAIL-
Hoe IanJIeHHe B JeaspaTope, olecnequBamee 3PPeKTHBHOEe yLaJeHus
ra3oB. [IpOM3BOIAT PETrYIMPOBKY RPOOCOTOOPHHX YCTPOULTB C LK
YCTAHOBJOHUA TeMOepaTyYpH X pacxolla HpoOH B COOTBETCTBHY C TpPelo-
BaHUAMKE NpUMEHAEeMHX MeTOINMK OmpelleNoHMd COMEPXAHMA KUCJIopona
u COZ.

Hanamxky Zea’paTopoOB 3aBepiapT WX SKCIVyATaAUMOHHHMH HCAHTA-
HIAME LA OPOBePKY HOPM N0 CONOPRAHED arpeCCHBHHX I'a30B B IKead-
pupOBaHAOK BOJe B XapaKTepHuX A JanHo#t TIC pexmmax. Ha IoJoB-
HHx of0pasuax ¥ B APYyTHX OCOCHOBaAHHHX CJyYasX HPOBOIAT HCCJJIeloBa-
TeJBCKUE UcOHTaHUA. [[OIrOTOBKa K KUCOHTAHUAM, OCHalleHUSe CPeICcTBa-
MH SKCIePMMEHTAJABHOIO XKOHTDOJLZ, IporpaMva ¥ HOPALOK IIPOBSIEHUA
dcuTan®i, o6padoTKa ¥ aHaMM3 pes3yAbTaToB perviamMerRTupywrcad "Me-
TODLIEohaldd YHASAHNANK NO MCHJTaHUAM JeaapaTopoB HOBHUEHHOTO
napneHus" . :CLO CowaTexaHepro, I982).



XapaxTep
HapyueHus

I. llepenonnenne
Han6apooTaMioro
[IPOCTPaHCTHA
BOIOH

lipuwioxeHue 1
CIIpaBOYHOE

BO3MOXHHE HapyuleHHMA B padoTe MOISeDPHUM3MPOBAHHHX HeaspaToposn

[Ipn3HaKy

2

a) lloxaymBaHue KOJIOHKH NpH
OOJIBINX HATLY3Kax, IVIyxol
Wym Oypisagero oonemMa, ecH
ecTh clhelMalbHasA OCHAaCTHKAa,
TO IOBHICHHHE YPOBHM B BOIO-
yrasaTesbihX CTerJax, HeT
Tpal¥eHTa YPpCBHeM Ha BXxoIe

I BEXOILe 0apOOTaxXHOr0 ydacT-
Ka (UepT. .S)

¢) e xe #pjieHMs, HO CIOH-
TANHO BO3HUKAKWHME M CaMO-

IVOU3BOJIEI0 JAcYe3anupe 0e3
YOTKOM B3ALKCUMOCTH OT Ha-

I'pYy3FU

JdekcTBUA
lIpuiia IepcoHala
3 4

IlapoBasa neperpy3ka na- CHU3HNTH TEMJIOBYD
pOllepelIlyCKHOI'O KaHala HATrpy3Ky YMEHBleHU-
K3-3a HellOCTATOYHOI'0O Ce- €M pacxojia IneaspH-
YeHWd OPOXONOB JJIA HaH- Dpyemoll BOXIH /WK
Ho#t TemNoBOM HArUpPY3KE yBeJMYCHHEM ee TeM—

nepaTypH
Hayocu MexXaHuYecKIX YnaninTes HAHOCH
vacTyy (d4ame BCOI'0 Ka-
THOHUTA) B IONINOHE Ia-
pOHEePeNyCKHOIO KaHaja
PellipKyAauMA BOJH B [Lromams cevYeHHd OT-
0apOOTaxXHOM OOLEeMe BepCcTHl OpUBECTK B

BCJICACTBHE YPE3MEpHOI'0  COOTBETCTBHE C Tpe-
pacxola [apa 4eped OT- OGOBAaHMAMEH O.3.2.3
BEepCcTHA 0apOOTaAXHOIO

y4yacTira

QI
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<. HexocrarodHada

<

IIpDOCROKE KHCOJIODPOZA B Joalspu-

IJyOHHA Jcalapaity pona:duod BoAe

IpPd MaJlX Teflno-
BUX HaIrTysIuX

3. Tuppoynapk

IMIpoyZapr B KOJOHKE

3

[IpoBan OJIOXO IE’aIPUPO-
BaHHOK BOIH Yepe3 OT-

BepcTuA 0apOOoTaxHOIO
y49acTKa

Pacxon napa ucpes nep-—

fopaumd MEHbLE HODMH

WIH OTCYTCTBYeT H3-3a

CalinacupoBaHrsA napa

Jyepes IaponepenyCKHOM

KaHaJ

HeT rEapaniMYecKOro 3a-

TBOpA B BOIOCJMBHOM
CTaKaHe

4

lIpaBecTR HapaMeTpH
nepgopailid B COOT-
BEeTCTBYE C MMHHE-
MaJIbHHMHA CKOPOCTAMHU
GeCOpoBaJILHOTO pe-
xmMa (1.3.2.3)

OdecneyuT™s He0OXO-
JMYD BOJRYMHY 3a-
IJyOJNeHEA BepTH-
RalbHOY CTEeHKHE KOJI-
naxka (M.2.2)

O0ecled’Ts HeoOXOIH-
My BEJNYMHY 3aryo-
JEeHAA CTEHKM CTaraHa
OTHOCHTEJBHO CJIHBHO-
ro mopora (m.2.2)

AT



-

4. BHOPOC BOIH
yspes JUHUD Bulla-

ba

p

I¥rpoylapuy B JuHMMA 3unapa,
KOJICOaHIsSI JABJIEHNI Y IOTpC-
cuteslell puapa (lnapoBue
QUDKLIOPU, LOJUIEKTODH YILICT-
HCHL. TADOLHX TYPOMH H T.J. )

L

J

{lepenogaHclue BepXiderd
BOLOpacnpeneJuTeid 113~
3a HCIOCTaATOUHOI'O Co-
Yyolila OTBCPCTHM, 3a-
PACTaHUsA OTBepCTUxM
HAKKOBO, HAHOCH MeXxaHU-
YeCKJAX YacTHil Ha neppo-
paLmw

4

HlpubecTy napaMeTp
Ieppopali B COOT—
BEeTCTBHE C NT.J.<L. 1
pPACCBEVIOBKOU MJIiL
OYIICTKOM OTBepCTHV,
YI2JIUTL HaHOCH



e QLT
AdeaspaiinonHaa KOJICHKA MNOBLUWCHHOIO ITARICHNA PEKO UL, u-t

Q003HaYyeHue

'1647-00.000 229 (3440
TI647-00,000-01I {500 (5020

400 15020 {203<x]10
JOOO 14000 {2432x1<
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11T1640-00.000

YepT. 5
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H3Mepenull JMHeHHX pa3MepoB
K OTKJIOHeHH!t OT npAMOJUHeH-
HOCTHA M ILIOCKOCTHOCTH

PIM 108.030.21-78 PacyeT M npoekTuponanue Beomiasn
TePMHYBCKIX Liea’3paTopoB YaCTh
c.I; 3.1
MeTon4yeCkne ykasaHuA IO He- 4.2

ITHTAHKAM 11ea3paTopoB NOBHilIEH-
HOI'O naBiyieHUA, M.: ClIO Copsz-
TexXoHepro, 1982

tloanucauo B8 neuarts Y.10.199] . dopvart 60X 90'/,s. Yea. neu. 1. 1.5.
Tupax 620 k3. 3axasz Ne 375. Llena 9 ny6. 50 xon.

HMb BTH uw. ®.3./13epuHcKoro.
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