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KHAra nocBfimeHa BONPOCY HCNOJB3OBAHAR B HApOJAHOM XO03sficTBe
CCCP renepaTOpHOTO ra3a, NOJYyYaeMOr0 H3 MECTHHX TBEpAHX TONJMB,
B KzyeCTBe TOPIOYEro IJifg NBHrarejefi BHYTPEHHEro CropaHHS.

M3narawTcs xapakTepHCTHKA TBEpPOHX TOMJAHB W TEXHOJNOTAR U%
NCATCTOBKA IJI1 Trasu¢rKallAH, ONHCHIBAIOICA KOHCTPYKTHBHHE Sile-
MEHTBl ra3oMOTOPHbBIX YCTAHOBOK H [ra30BHX JABHTaTeNel W NpHBO-
ASTCS NMpHMepH KOMNOHOBKH TexXHOJOrHueckHx cxeM. llaloTes kparguc
CBEleHHS MO 3JKCMJIOATALHH Ta30MOTOPHEIX YCTaHOBOK.

KuHra paccuHTaHa Ha HHIKEHEDHO-TeXHHUECKHH NnepcoHal, pabo-
TAIOMAR B OGNACTH MNPOH3BOACTBA H 3JKCINOATAUHH T[A30MOTOPHLIN

YCTAHOBOK.

PeuensenTsl: KaH1. TexH. Hayk JI. M. 'Y CEB v saunn. text. Hayk B. H.'PHEAHOB
Penakrop kaun. texn. vayk A. 5. 'EHHH

JIEHUHTPAJACKOE OTAEJNIEHME MALITH3A
Penakuus JuTEpatypH MO MalWHHOCTPOEHHIO
Bageoywoyuii pecaxyueli uunc . H. PETHCOB
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«Obecnequms  ma.coéoe cH poUMENLCINED
8 CeAbCKUX MECTMHOCINAX... MENA08bIX
InexmpocmaHyuld ¢ AOKOMOOUABHBIMI
U 2a302eHepamopHbiMu  deleamenimiiy,

(U3 3aKoHa o0 MATHAETHEM NJAZHE BOCCTAHOBJEw
HHA W Pa3BUTHA KapoAHoro Xo3gkcrea CCCP Ha
1946—1950 rr.)

NMPEOUCI/IOBHE

OKOHOMHA JKHUAKOIO TOMIHBA — OJHA U3 BaXHeHIIMX HapOIHOXO3AHCT=
BeHHBIX 3ajay, BLIMTOJHEHHIO KOTODPOH MapTus H NPABHTEALCTBO YIENSIOT
HCKJ/IIOYHTe/IbHOE BHHMMAHHe,

KpynubiMu notpebuTensMu HeTAHOrO TOMJIHBA HBJAAIOTCA ABUraTeau
BHYTPEHHErO CropaHus, M NepeBOJ 3THUX JBuraTesdel Ha MeCTHOe TOIIHBO
nyTeM ero rasubpukauun sasafercs raubonee 9bPeKTHBHEIM NPAKTHUCCKHM
_ pelleHMeM 3aayd SKOHOMHH XXHIKOINO MOTODHOrO TONJHUBA.

YKazauus napTMH M NpPaBUTeNbCTRA, B OCOOEHHOCTH  pellleHHd
XVII cvesna BKII(6) mnocayxunid MOryuuM CTHMYJAOM B Jene TPOHU3-
BOACTBA K BHENDEHHA B HapO/JHOE XO03AHCTBO ra3OMOTODHLIX YCTaHOBOK.
HaunGonee 3pauyuTenbHLIE YCNEeXH B 3TOM HAMPaB/AeHHH OBIIH HOCTHIHYTHI
B 0G1aCTH JleTKHX TPAaHCNOPTHBIX ra30reHepaTOpPOB aBTOTPAKTOPHOrO THIIA,

Tepputopusn Coserckoro Cowo3a GoraTa pasHooGpasHLIMH BHAAMH
MECTHOrO TBePNOTO TOM/AMBA. 3HAUUTEAbHOE KOJIHUYECTBO 3TOro TONAMBA
eXeroiHo Bo306HOBiasercs (pacTuTefbHbie OTXOIbl, JpPEBECHHa), 4YTO
onpelensieT YCTOWYMBOCTb SHEpPreTHYeCKOro XO03aHCTBA, CO31aBAEMOr0
Ha 0a3e Takoro TOMNJAMBA.

Hapsay ¢ TpaHCNOPTHBIMH [ABMraTedsiMH, B Pa3MMUHBIX OTpaciIax
HaponHoro xossiicrea pa6Goraer OO0AbLIOE KOJAMYECTBO CTALHOHAPHHIX
ABUraTenedl BHYTPEHHErO Cropasus, MoTpeOAs IOUIMX KHAKOe TOMJIHMBO.

Bomnpocamu nepesona aBuratreneif na ras, nodyyaembit M3 TBEPAOTO
TOMAMBA, WCC/leJOBAHHEM M CO3JaHMeM MAJA 3TOH LeAd KOHCTPYyKuui
ra3oreHepaTOpHbX YCTAaHOBOK ycneinHo 3anuMmaercd B Cosetrckom Colose
pax yupewxienn#t. Cpenn HMX He00 0ZHMO OTMETHTh JHepreTHYeCKHit
uHcTHTYT Axagemun Hayk CCCP  umeHH akajeMuka KpxwuxaHoBCKoro,
IleHTpaxbHbiit HAYUHO-UCCAenOBATeNbCKIH An3enbublli nHCTHTYT (LIHUON),
uHCTUTYT DHepreTikn Axanemun Hayk YCCP, BcecowzHHH HayuHO-HC-
CleqoBaTeIbCKMI MHCTHTYT MuHHCTEDCTBA Kele3HOLOPOKHOro TPaHCNOpPTa,
IleHTpanbHBII HayyHO-HCCAENOBATeNbCKHI HHCTHTYT pedHoro ¢aota, Jleco-
TeXHHYeCKYI0 akazemuio umenn C. M, Kuposa, Oprkommynsnepro, Corwo3-
IM3eIbMOHTAX H Jp.

TpynaMu pa3iuuHbLIX OpPraHM3auMii cO32aH  pAg  ra3or¢ HepaTOPHBIX
YCTaHOBOK, UaCTh M3 KOTOPHIX CTPOMTCH CephaMH (HampuMep, KOHCTPYKUMH
IITHMAU —wua 3aBonax umenu 25-ro OkTabps W uMenu A. M. Mukoswa).

Cnrenyer oco6o orve uth pa3suthe B CCCP Teopnn ropeHus M rasu-
¢uKauMil TBEPAOrO TOMAMBA, 3HAUMTE.bHO Onepelrsliee COCTOSHHE STHX
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Bonpocos 32 pyGexoM. 31eck B MNepBYIl0 ouepeldb CJAeAYeT YINOMAHYTh
O KOJJEeKTHBHOM KalUTANTbHOM TPYAe COBETCKMX YueHnx ,[opeuie
yraepona*, ynoctoenioM B 1950 r. CraxuHckoli npemnn.

B yactH npakTHuecKOro TnepeBoia CTAUMOHAPHHX ABHraTtened Ha
MeCTHOe TBep/Joe TOMAMBO CHeJaHO MeHblle, yeM B 00/JaCTH TpPAHCIOpT-
HbIX YCTAHOBOK, XOTHl CTalMOHAapHBHE YyCAOBus Oojee 56JarOnNpHATHHL A4
NpHMeHeHHs reHepaTOPHOro rasa, 4eM TPAaHCMNOPTHHE,

Ecin  aBTOTpakTOpHble M CYAOBbIe ra3oreHepaTOpHbhe YCTAHOBKH
6o/nee uaM MeHee IIUPOKO OCBelleHBl B TeXHHYeCKOH JauTepaType, TO
B YaCTH CTAalHOHAapPHLIX ra3OMOTOPHBIX YCTAHOBOK TaKOH JHTepaTypHl
3HAYUTENALHO MeHblle, H OTeueCTBEHHLIH ONMBIT B ATO# O nactH oboburaeTcy
COBepINeHHO HeAOCTATOUYHO.

HacTtosiiuas paGora ssasercs nepsod nonbiTkOH 060OWHTE OTeYecT-
BeHHb/i oOnNbIT B 00XaCTH CTAUMOHADHBIX ra3OMOTOPHHX YyCTaHOBOK
¥ NpeACTaBUTb XOTH OBl BKPATIE BeCb KOMIJIEKC BOMPOCOB 3TOH TeMH,

B cBf3au ¢ aTHM B paboTe JAIOTCA XapaKTePHCTMKA TBEPJOro TOIJIMBA
M TeXHOMOrHs ero MNOArOTOBKH AJd4 rasudukallMi, OMNUCHBAITCS KOH-
CTDYKTHBHBIE CXeMBl T[3a30MOTOPHLIX YCTAHOBOK H JAaKWTCA OCHOBbl HX
pacueTa, NMPHBOAATCS KOHCTPYKLIMH ra3oreHepaToOpPOB, ra3oBbHIX HRUTaTe/eft
H TNpHMEPH KOMIIOHOBKH T[a30MOTOPHMX YCTAHOBOK. 3.KJIKOUHTEbHbINA
Pasdnen KHHIH NOCBALLEH 3KCMI0ATAUHH ra30MOTOPHBIX YCTaHOBOK.

Cospanue KHHUrW, OXBaThiBalouie WHPOKHH KPYyr BOMPOCOB NO raso-
MOTOpDHBIM YCTAaHOBKAM, I[PeNCTaB/seT He MaJ0 TPYIAHOCTEH, MO3TOMY
B He BO3MOXHBI M HEKOTOPbIE HeaoueThl.

Bce 3aMeyanMs M noje3Hbie COBeTH YHTaTenel OYAyT DPHHATHI

asTopom € 62aronapHOCTLHIO,
Asmop
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BBEJEHHE

B wuccienoBaHusx O PAa3BUTHH TeXHHKH TEMJOBHIX YCTPOHCTB M 1€0pHU
TenjgoThl B PaboTax pYCCKHX HOBATOPOB W YYEHLIX BONDPOC MNOJAYueHHH
rasa B ,BbICOKOM cn0e“ TOMJAHBA TOUTH He pas3bupa/ncs, B TO Bpemsl KaK
3TOT BONPOC HMMeeT HenocpeACTBEeHHOE OTHOLUEHHe K 3apOXAECHHIO NPHH-
UMNOB BefeHWs rasoreHepaTopHoro mpouecca B Poccuu,

OnHoBpeMeHHOE NosiBAeHHe MeXaHHYeCKOH Teopuu TenyoThl M, B, Jlovo-
HocoBa, nepBor0 yHusepcanbHoro asurartean M. M. Tloasynosa, cepun
9KCHEPHMEHTAIbHBIX MCCAeJOBAHUH DA3HOOODA3HHIX TeMTOBLIX MPOLIECCOB
B pa6otax M. B. Jlomonocoma, I'. B. Puxmana u W. M. Ilonsyuosa
6b110 BamHeHIIUM COOBITHEM B HCTODHH MHPOBO#R HaykH. Tonapko cosnanue
MeXaHH4YeCKOH TeOpDHH TenJIOTHl U Pa3rpoM JIKEeHay4HbIX TeopPHHt (JNOrHCTOHA
H Telnopold MNOCTABHAM (PHU3HKY M XHMMHIO HAa JAeHCTBHTE/JbHO HAYUHYIO
NOYBY HCCAEMOBIHHA, CO31aB NMPOUYHYIO OCHOBY AJS MAaTepHaJIHCTHYeCKOro
NOHMMAHUS M3YYaeMbIX 3THMH HAYKAMHM sBJeHHH NPHPOJIHI.

IIpakTH4yeckoe HCNOJL30OBAHME Temaa CO3Man0 OCHOBY BCero cOBpe-
MEHHOTO MNPOHM3BOACTBA, OTKPBIB TNepe] 4eJ0OBeYyeCTBOM HeorpaHHuYeHHbIe
BO3MOXHOCTH B OBJAaJeHWH IPHPOLOH,

OcHoBH aTOH HAYYHO-TEXHHUECKOR  PEBOMIOUMHM  34.TOMEHb
B 1740—1760 rr. & Poccun. ‘

»POCCHS MO npaBy ABASeTCH JeHCTBHTeAbHOH POAMHON MeXaHHUYecKOH
TEOPHH TEIIOTH ¥ MEePBOrO YHHBEPCANLHOro Terosoro asMratens® [8]L.
" Bouabwioro MactepcTB2 B TO BpeMH NOCTHIIM M DYCCKHe JIHTeHIMKH
KaK B YacTH TeXHOJOrHM JIMTBEA, TAK WM B YacTH TeXHHKH INOCTPOHKH
Neued CrelHasLHBX KOHCTPYKUHMH H CXKuraHHs B HHX TBepJOro ToOII-
muea [1, 11, 16].

[TonyueHne rasa W3 TBEPAOro TOMJHMBA INyTeM €ro ,TOMJEHH{“ HIR
BRI)KHFA B ,BLICOKOM CA0€* MOKHO OTHECTH KO BpeMeHH CO3JaHH#
[letpom IlepBoiMm HA ¥Ypa/ae ,XKeNlesogenaTenbHOrO NMPOHM3BOACTRAY, T. €.
B 9TOH oGaacru Poccus mnpumepro Ha 135 JaeT onepennna 3apyGemHble
CTPAaHHL,

[lepBble pycckue MeTaJAAYPru NeMOHCTPHPOBA/JAH HHOCTPaHUAM cnocol
NOJNyYeHus Tenaa W NAABKY Pyasl B ,noMHuue“. Mmenno rtorzma, Bnepshie

! lludpper B KBaapaTHHIX CKOOKAaX YyKa3blBaiOT JHTEPATYPHLIA HCTOUHHK
B CIIHCKE JHTEPAaTYpPbl, IPHBELCHHOM B KOHUE KHHUIH.
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B HCTODHH, DYCCKHe MeTaaNypru NPoOKJaAbBAIH 0yTh K COBpeMEHHOMY
raaoreHepaTopy.

O TowM, 4TO pycckHe MacTepa B 3TOM Zefl€ ROCTUraH OOABIIHX YCMeXOB,
CBURETENLCTBYET B CBOMX 3alMCKaX 3ananHO-eBpPONeHCKHH HCTOPHK
koHua XVIHI 8. meranaypr JI. Bepr.

Onpir  PoCcHM  IIHPOKO MCMO.b30Bancs 3a rpPaHuUel, Tak Kak
»TBODUECTBO PYCCKOrO HapOAA PAa3BHBAJO b HE TIe-T0O B CTOpPOHe OT
c¢Ton60BOK Aoporn MUPOBOro nporpecca, Pycckoe TBOpuecTBO, 0XBAThiBad
BCE €ro OTpacad, LU0 IO TOMY Ke HAaNpaBJeHHI0 H NOAYHHAIOCH TeM
’e 3aKOHaM, KaK M pasBHTHe BCero MMPoBoro TBopuectBa“ [6].

Pycckas noMeHHas TeXHHMKa, Ha 6ase KOTOPOH BO3HMK rasoreHepartop,
BCeMepHO KY/AbTHBHPOBaJach 3a rpaHuulel, ¥ HHOCTPaHUBL ObIJIH YaCTHIMH
TOCeTHTENSIMH PYCCKHUX 3aBOJOB M NPOMBICTOB.

[TostoMy He sdABasferca CAy4aHHOCTBIO TO OOCTOATENLCTBO, 47O Hata
cosnaHus rasoreHeparopa 3a pyGexom (1837 r.) cosnanaer ¢ HauGonbuIUM
paciBeToM AOMEHHOro 1ena B Poccu# M 1deT BO3MOKHOCTb € Goabluoi
JoJiedl NOCTOBEPHOCTH BBICKA3aTh MHEHMe O TOM, 4TO MMEHHO HAa OCHOBE
6orarefiiero ONBITa PYCCKHX MeTaJIyproB 3a rpanuiel Gbl10 OCyUIeCT-
BNeHO CoO3JaHHE CaMOCTOfiITe/ibHOH rasoBO# Nedd — ra3ore’eparopa.

PeakuyoHnas noauTHKa LAPCKOro CaMOAep:KaBHd, CTpeMHBILEerocs
3aMa/juMBaTh JIOCTHXEHWS PYCCKOTO Hapoia, TpHsena BNOCJeICTBHH
K-ToMy, uT0 B Poccuio razoreHepaTopHbie YCTAHOBKA CTalH MOCTYNAaTh
B KaueCTBe ,HMMMODTHOW TEXHHKH®.

Poab rasoreHepaTopHHIX yCT4aHOBOK B aopesoftouxdoHHolt Poccuu
6bia HHYTOXKHO Mala. ITO ObIIM MANOMOLIHBIE YCTaHOBKM C PYUYHHIM
00CAyXKMBAHHEM, MOCTABAAINCH OHH TIMABHBIM OGpa3oM s MeTajJypruu
M CTeKOJbHoM npombiiteHHoctd, OOiee WX KOJHYECTBO HaKaHYHe
1917 r. cocraBnsac OKOJO NMATUCOT,

He aydiie o6CTOf10 Oeii0 M C ra3oBHIMH [IBUraTeAsMH.

IlepBeie rasoewle paBurateam B Poccuu Hayand paboTaTh B MeTan-
AypruueckoM npoussoactee B 1899 r. Dro Ouiim asurateanm HeGOAbLILON
mowHocth (30 4. ¢.), KOTophie B KayecTBe TOMAMBA HCNOAL3OBAH
AoMeHHbIK ras.

Hesanoaro no mepeoli mupoBo#ft BOHHB 6bIIO HAY2TO MPOM3BOACTRO
rasoBblx JBurareneit Goaninofi MOUIHOCTH Ha XapbLKOBCKOM napOBO30-
CTPOHTE/ILHOM 3aB0J€, KOTOPOMY YyJaJ0Ch BHINYCTHTh TOJbKQ JABe MAlIMHLI
mowHocthio 3200 4. €., TAK KaK ¢ HayaJioM BOHHH 3TO MPOHM3BOACTBO
6bLlI0 MpeKpauleHo,

Hau6oabiiero  pacuBera  rasoreHepaTopO- ¥ Ta3OMOTOPOCTpPOEHHE
B Poccun nocturiao nociae ycTaHoBieHHs CoBeTCKOH Baactu. [loutn
¢ nepeelXx nHe#t CymiectBoBaHH COBETCKOr0 rocCyaapcTBa NapTUa H mpa-
BHTE/ALCTBO TBEPAO H HEYKJOHHOG CTaad JOePXaTb KypC Ha CaMOe IIHPOKOe
pasBuTHe pOOLIYH MeCTHBIX BHAOB TONAMBA W H3bICKaHHe Haubo/ee
9 PekTHBHLIX CNOCOGOB WX 3HEPreTHYECKOTO MCMNOAL30BAHMS.

Tak, nanpumep, B nepuoa 1921 —1922 rr., korza Bca TONAHBHAA
NMPOMLILIVIEHHOCTh TOJMbKO BOCCTAHABYINRAJAA AOPEBO/IOUHOHHBIE O0beMbl
NPOM3BOACTBA, TopdAHAA NMPOMLILIAEHHOCTL 601ee ueM yTpowaa no0bluy
no cpasHennio ¢ 1913 r. Mnes BceMepHOro pasBHTHS MeCTHHIX BHIOB
TON/IMBA, K3JM0XeHHAas B JIGHUHCKOM MJaHe 3eKTPH(PUKAIUK CTPaHH,

6

Ly
FUSsuionmoonlie.ru

-



YCOeMHO MNPOBOJAMAACh M NPOBOAUTCA B TOAbL CTAAUHCKMX NATHIE-
TOK,

XVI cpe3gom BKII(6) B kauecTBe omHOH M3 32034 COLMANTHCTHYECKOR
PEKOHCTPYKUMH Oblna BHIABHHYTAa 3a71aya , MaKCHMAbHOTO YBeHueHHs
BOOHYH ¥ HCMOJb30BaHHA MECTHHX ToNAWB (TOp, cAasubl, MeCTHHE
yrad, TPHPOAHbIE a3h), 3aMEHAS MMM Be3le, I'e 3TO BO3MOMKHO, Aa/bHe-
npusosHoe Tomaueo* [23].

XVII cweamom BKII(6) eute pas Guina naHa amupexkTtHBa ,PassepHyrs
BO BCIO 106bI9Y MeCTHEIX yriell BO BceX M3BEeCTHHX palOHaX, OpraHM3oBaTh
HOBhie paltoHbl yriaenofuun“ [23].

Ha ¢oHe 06wux sHepreTHUECKHX 3anauy MeHdeTCA H rasoreHepaTopHoe
xosaiicteo Coserckoro Cow3a, K koHuy BTOpoH naTHaAeTKH 0Oilee
YHCJIO YCTAHOBJMEHHHX CTAIMOHADHHX rasoreHepatopoB Roxoaut no [500.
Pacrer MOLHOCTb OTHENbHBIX arperaToB M YBeJHUMBAETCA YHMCJIO MOAHOCTHIO
‘MeXaHHW3UPOBAHHBIX Ta30reHepaTopOB,

C uenabw 3aMeHbl [ATbHENPHBO3HOTO TOM/AHBA MECTHBHIMH BHIAMH
TBEPAbLIX TOIMJIHB NS TOJNY4YEeHHMs [EHepATOPHOro rasza, 3a rolsl Nepeoi
M BTOPOH NATHAETOK -GbIIM MPOBEAEHbBl MHOTOUMC/IEHHBIE ONbTHHE PabOTHI
10 rasuHKalNN TOAMOCKOBHBIX, YeMAGHHCKHAX, KH3e/eBCKHX yraelt, Topda,
TOPIOYHX CHaHIleB, COMOMBl M APYrMX BHEOB TBepaoro TOMJMBA.

[Mepnon mepsol M BTOPOH NATHAETOK 3HaMeHaTeneH HadaaoM pador
1Mo nojp3eMHOR rasudukauuH, uaes koTopol npunagtexut . M. Menpge-
neesy [19].

Henocratok XKMIKOTO MOTODHOro TOIMMBA A9 TPAHCHOPTHHIX M CTa-
LMOHAPHBIX YCTAHOBOK € IBHraTedsMH BHYTDEHHerQ CropaHus yxe
B nepuon 1918—1923 rr. npusoaut ¥ MeBICAH O HeOOXOHZHMOCTH pacliu-
peHusi MPOM3BOJACTBA CUJOBOrO rasa, OTKDbLIBaS 3THM NepPBYI0 CTPaHHLY
B Da3BHTHH COB2TCKOr0 ra3oMOTODPOCTPOEHHA,

B 192! r. co3naeTca nepsas coBeTckas aBTOMOGHALHAA TrasoreHepa-
TOPHAA yCTaHOBKA Ja apesecHoro yrasa. B mepuon 1918—1923 rr.
‘C. H. JlexanenxoB ocymiecTsHA NOCTPOHKY TPAKTOPHLIX rasoreHepaTOPHHX
ycranoBok ,[lnomep -1 u ,Jluouep [1-2“ Bosmbume paGotH no
CO3JaHMIO OTEYeCTBEHHBIX ABTOTPAKTODHBIX ra30TeHEPATOPHLIX YCTAaHOBOK
-6bia  pa3BepryTHl B Hayunom aBrorpaktopHoM uHcTHTyTe (HATH),
B LIHHUIMD, B BUCXOM, B MOCKOBCKOM BBICIIEM TEXHHYECKOM YYm/IHLIE
HMeHu baymana, B JleHuHrpaackol JecoTexHuueCKOM aKameMHH HMeHH
KupoBa ¥ B IpPyrux opraHusalusax.

HauGonee 1wupokuit pa3Max ra3oreHepaTOPOCTPOEHHE MNPHHHMAeT
B nepuog 1932—1936 rr., Korza HauMHAeTCA MAaCCOBHH BHLIMYCK TPaHC-
TOPTHRIX Ta30r€HepaTOPHLIX NBHraTejed M NPUHMMAKOTCH K 11DOH3BOACTBY
.CTaUMOHADHLEIE ra30Bble JABUraTeN¥ M ra3oreHepaTopHble YCTAHOBKH CHJO-
BOTO rasa.

Boabluas 3acnyra B Jene CO3/aHHA MePBbIX KOHCTPYKIUH OTedeCTBeH-
HBIX CTAUMOHADHHX rasOBBIX IBHrarTeneH W ra3oreHepaTOPOB NMPHHALNEKHT
UeHTpanssHOMY  HayuHO-HCCAE4OBATEALCKOMY  OW3eAbHOMY  HHCTHTYTY,
KoTopuM 0wl paspaboran Taxxe H nepsbil cranmapt 7107 na rasosnie
ABHUraTe]H, HABHUBLIMACA HCTODHUECKHM 3TalIOM paasmnﬂ 3TOH oTrpacau
COBETCKOTO 3HepreTHYeCKOro MaMIMHOCTPOEHHS,

l'asorenepacrpoctcoenne B CCCP  nofdyuaer Gonmmoe pa3eHTHe
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B pesyabtate nocraHosnenus CHK CCCP n LK BKII(6) ot I9 snBapw
1935 r. —,0O uenoctatkax B paGore HapoaHoro komuccapuata maecHoit
NPOMHILI/JIEHHOCTH B 06JACTH /1eC03arOTOBOK M /JecOCN/JaBa H QO Mepax
ee yayumrenns®, CHK CCCP u LIK BKII(6) B sToM peiesun ykasanu
Ha HeoO6XOOMMOCTL CKopelllero nepeBofa TPaKTOPOB ¥ aBTOMOOHJeH,
3aHATHIX Ha JecHHX paboTax, € KHAKOTO Ha JpeBecHOE TOMJAHBO-
M OpraHMsaulyd MaccoBOro MPOM3BOACTBA Ha 3aBOAaX ABTOTPaKTOpOCTpOe-
HH ra3oreHepaTOPOB M IeTajeit K HuM.

B cBasn ¢ mnocranosaennem CHK CCCP ot 23 ¢espans 1935 r.
» O MPOH3BOACTBE ra3oreHepaTOPHbHIX aBTOMOOHIe#t H TPAKTOPOB W HPYTHX
BHJIOB TPAHCMOPTHHIX MAIUMH® BHIYCK ra30oreHepaTOPHBIX YCT2HOBOK
AnAa paGoTH HA ApeBeCHOM TOMAMBE MPHHAA WHPOKHE Da3MepHi,

CHK CCCP u UK BKII(6) nocranoBnendem ot 15 Hos6pa 1938 r,
,O6 yayuueHun paGoThl Jeco3aroToBuTenbHO#H npoveuinessocty CCCP*
MpH3HaAW BawHedmel 3anaveit B 0064aCTH MeXaHW3aLMH J1€C03arOTOBOK
nepeson B 1939 r. asroTpakTOpHOrO mnapka JecHOH NPOMLILINEHHOCTH
Ha JpesecHOe TOMIMBO, O0O0A3a1M Jeco3aroTOBHTENbHblE OPraHU3aluu
HapkoMaeca c033aThb cCneuuanbHble HYHKTH 10 3aroTOBKe ApeBeCHOTrO
TasoreHepaTOpPHOro TOMAWBA ¢ ofecneueHHeM He MeHee ueM l(-mecsuHoro
3anaca ApeBeCHHX 4ypox na# paloTbl TPakTOpPOB M aBroMoOu/ed.

Pewenuss XVIII cveama BKII(6) onpemenunu samaud u Hanpas/enus.
AajabHeHl1ero pPAasBHTHA rasudMKALHM HapoAHOTO Xo3saiicTea. (Cbesd
nocTaHoBuI: ,llIHpOKO pasBepHYTh rasuduKaiMio BCeX BHIOB TONJIHBA
H TNOA3eMHYI0 lasuuKalLMIo yrjeil, NpeBPaTHB B TPETbeM MNSTHAETHH NMOI~
3eMHYI0 rasudHUKauMio Yrie B CaMOCTOATENbHYIO OTpacib TNPOMbII~
JeHHOCTH. ¥YBeJHuHTbL JOOHIUY rasa W3 YHCTO HedTHHBIX M YHCTO rasoBHIX
MeCTOpOX/JeHHH, a TaKke 3a cyerT mnoa3eMHOH rasuduxauuu yraed sa
TPeThI0 NATHAETKY B 3,5 pasa. [locTpouTh M BBECTH B 3KCNI0aTALUIO
Pl TPOMBIUJEHHBIX CTaHUMA noaseMHoHM rasmdpuvauum B Jonbacce
H B [loamockosHOM OacceitHe w Ha Boctoke CCCP, ¢ #Hcnoiab3oBaHuMeM
AOJYy4aeMOro rasa s SHePreTHkH, XHMHUYeCKO# TNpOMBILLIEHHOCTH H KOM=
MyHanbHOro Xoss#ictea, B kpynHwx roponax, B MepByio oOuepedb
B Mockse u Jlenunrpane, npossHoe OTOM/EHHE 3aMeHHTb TIa30BbIM,
a TaKxKe INapoBbIM HAa 06a3e MeCTHOro TomaHBa. PasBHTh HCNOAb30RAHHE
KOKCOBHIX M JIOMeHHHIX ra3oB MyTeM CTpPOMTEJbCTBA CETH MarucTpajJbHbIX.
rasonpoOBONOB, B nepsyio ouepeanr B Jloubacce* [23].

HeobGxoaumMocTh HanbHEHILCTO DPa3BUTHA Tra30MOTOPHHIX YCTAHOBOK
Haimna ortpaxeHde U B [locTaHOBJewWM NapTMH M [paBuUTe/bCTBA OT
8 wiona 1939 r. 06 wusroToBAeHHH AR KHBOTHOBORYECKHX (epM
KOJX030B ra3oreHepaTOPHLIX ABMraTenei, B 1eagX 3aMedbl THCAY HeTH-
HHX JBUratesned HH3KOrO CXKATHA, NOTPeOATIOMHMX OOMbILIOE KOMHYECTBO
XKHUAKOrO TONJHBA,

Baarozapa couuanucTHuyecKoB pDeKOHCTPYKIMH BCEH TOMJIHBHOH NpoO-
MLIL/IEHHOCTH, NPOBEAEHHOW 32 rOAB CTANHHCKHX TNATHAETOK, TOMIMBHO~
sHepreTHyeckoe xosaicteo ~Coserckoro Colo3a BeIEPKATO THKeaHE
HCHBITAHUA BOHHHI,

34aroToBKXH IpEeBeCHOro TOMIWBA B LieHTpanbHuX patioHax CCCP pesko
BO3DOCAM BO BpeMsi BOHHB, TaK KaK JDOBaMH YAacTHMYHO BOCMOJNHAJICH
HEeJOCTATOK MHHEDANbHOrO TONJMBA, B OCOGEHHOCTH HAa MepBOM 3Tane
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BOfinpl. Hapany ¢ 3TuM 3HauuTenbHOe pAa3BHTHe MOJYYUNH 3arOTOBKH
Takoro TOIHMBA, KAk Jyropo# Topd, OTX0HABl CeAbCKOro XO034HCTBa,
NO/MbIHb, TPOCTHHK, KaMHIl M T, 1.

B nepuon Benuko#t OTeuecTBeHHOM BOHHB 3HaUHTE/NbHOE PacMpoCTpa-
HeHHE MOJYYHAH ABTOTPAKTOPHBIE ¥ CTALMOHADHBIE TA3QCUAOBEE YCTAHOBKR
B CeJbCKOM X034ificTBe, JeCHOA TNPOMLBIIIJIEHHOCTH H TMNPOMKOOMNEPAalHH.

B nepron OteuecTseHHOR BOHHBI 3HAUMTENLHO PACIIMPHUICH ACCOPTH-~
MEHT TBEpPIBIX TOMIWB s rasoMOTOPHHIX YCTaHOBOK., B TpaHCnOpTHHX
ra3oreHepaTopax, Kpome ApeBeCHHbl, C1a/IM NMPHMEHSTbCA Topd, Oyphift
yroib, aHTPAaUMT, OTXOIb XJONK3, 3 B CTAIMOHAPHEIX TrasnreHeparopax
HAYalM¥ HAXOOUTh TpHMeHeHHe B 6onee INHPOKUX MaciTabaX BCEBO3MOK-~
Hble pPACTHTEeNbHbIE OTXOMbI.

TpaHcnopTHble W CTAlUWOHAPHBIE Ta3oreHepaTopsl B AHM Benukoft
OTeveCTBeHHOH BOHHLI OKa3alH HapOAHOMY XO3sHCTBY 6OABIIYIO NMOMOIIB.
OnuT MX paboTe apoJkeH ObITh MAaKCMMalpHO 000011eH H HCIMOJAb30BAH
B JaJbHeRIIKNX paboTax NQ YKPENJEHHIO H Pa3BUTHIO CUBETCKON 3HEPreTHKH.

Onrako nepeBoj InBHraTenet BHYTDeHHEro CropaHus HAa MecTHbie
BHAB TOMJWBA HEAB39 pACCMATPHBATH KaK MepoONpHATHE BpEeMeHHOe,
BH3BaHHOe BOHHOH. Bo#HAa TOJMBKO nana MOINHBIA TOMYOK Pa3BHTHIO-
ra3oCHIAOBEIX YCTAHOBOK M HauWbojee OTUYeTAMBO NOKa3al1a HX 3HAUEHHe
N8 HAPOMHOrO X03a#icTBA H OGOPOHB CTpaHbI.

Fasupukauug TBepaOro MeCTHOrO TOMAHBA B UEASX IPOU3BOACTBA
CHJOBOrO rasa TaKme Hallla COOTBETCTBYIOLiee OTpaxeHHe B YETBEPTOM
NATHIETHEM NNaHe.

B 3akoHe o nATHAETHeM M1aHe BOCCTAHOBJEHHS ¥ Pa3BMTUA HADOIHOIO.
xo3aicTea Ha 1940 — 1950 rr. rosopurcs: ,Pa3sBepHyTb CTPOHTENLCTBO
B CejaX MAJMbIX THAPOCTanlM#i, a B TeX paloHax, rie HeT THIAPOpecyp-
COB, — TEMJMOBLIX 3/JEKTPOCTAHUMHA C JOKOMOOMJILHBIMH M Ta3oreHepartop-
HbIMH [JIBuraTelssMM H2 MeCTHOM TomauBe... OpraHu3oBaTb MAcCOBbIH
BLIIIYCK TPAKTOPOB C [OH3eAbMOTODAaMH M [a30reHepaTOpPHbIMH YCTAHOB-
kaMn¥“. HoBble TonnvBHEIE 06a3bl, CO037aBaeMble M3 Pa3JAHUYHBIX CODPTOB
MeCTHHX TOMAMB, MPHIOAHBIX A4 rasuduKauuu, 3HAUMTENBHO YKPensT
H DAacIUMpAT CceThb HU30BOH 3HEpPreTHKH, OOeCNeuuBas IUHPOKHE BO3MOX-
HOCTH MeXaHM3alluM TPYAOEMKHMX NpDOLeECCOB.

OnHT 3KCNN10aTallHH OTedeCTBEHHHIX ra30MOTOPHBIX YCTAHOBOK BeChbMa
nmoyuyureneH, Tak, o6CcreqoBaHue AeHCTBYIOIIMX Ta30MOTOPHBIX YCTAHOBOK,
NMpOoBedeHHOe LIeHTpanbHEIM HAyYHO-HCCNe0BaTENbCKUM AU3eAbHbIM HHCTH=
tyrom B 1948 r., noxaszano, uto, HanpuMep, Ha cTaHuMH ByH nBe raso-
resepatopHsie yctanoBku [-2 ¢ agsuratenes 4I'1 42,5/60 npop.Goraan
6esasapuiino cBeiue 40000 wac. Croabko ke BpemeHH paGuTaeT raso-
reHepaToOpHAas YCTAHOBKA Ha CTaHuuM THXBHH ¢ AByMH JBHraTelsiMH
2r4 26/38.

B Tpynmax BcecowsHOro HayyHO-HMCCNeNOBATEALCKOTO — MHCTHTYTa
Xe/le3HoNopOoXKHOro TpaHcnopTa 3a 1947 r. 6bulad onyGIMKOBAHBI JaHHBIE
06 3KcnaoaTanuHM ra3oreHepaTopHOH 3AeKTPOCTaHLKMM, NOCTPOEHHOH Ha
onHOH M3 wenesnwmx mopor Coserckoro Corsza B 1942 r. D1a cranums
o0opynoBaHa AByMf rasoBbIMH ABMraTensiMH 3asoga ,JIsuratenn Peoaio-
unu“ no 140 4. ¢. n AByMS KOMM/IEKTaM# ra3oreHepaTopHoro oGopyno-
Banus -2 npowssoactsa Toro e 3asoaa. [asorewepatops paboTann
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Ha BJAaXHOW JgpeBeCHHe C MOACYIUKOH B OyHKepe, OTYEro yaAelbHbl
Pacxol ApPOB HECKOJ/IbKO NMpEBHILAN HOPMaibHbil — B Caydae rasddurauuu
Cyxoit apeBecuHbl. [TpeACTaBASIOT HHTEPeC HEKOTOPHIE 3KCNA0AaTALMOHHLIE
XapaKTePHCTHKH 3TOH CTaHUMM, NpuBeleHHble B Tadx. |.

Tabauya 1
JaHHRIe SKCIJIoATalHH ra3oreHepaTopHod 3MEKTPOCTAHUNH
[oxasarean fTo npoexry PaKTHUECKH
Pacxon romiuBa B ke/ksm-auac . . . 1,32 2,6
BnaxsocTs TonauBa B Y . . . . . 32,0 450
Pacxon Bogn Ha 0X” xJeHHMe Trasa
B Afkamuac . . . . . .. .. ... 20—-36,5 385
O61ee conpoTuBieHHe rasorenepa-
TOPHOH cHCTeMbl B MM BOZ. CT. . . . zo 350 300 - 400
Croumocts 1 Kem-uqc 37eKTPOIHEp-
THE BKOII. - . . . . « « « o« + 4 34,43 36,6~38,0

[omosas BHIPAOOTKA 3/JeKTPOIHEPrHH ra3oBbLIMH JIBHrATENAMH 3./1eKTDO-
craHuud cocraBiaser okosdo 1000000 xem-4ac, DxoHoMua cpeactB Ha
CTOMMOCTH TOIMJIVMBA MOCAE BBONA B IKCINOATALHMIO ra3oBblX nBHratesnefi,
no AaHHmM 2Kele3Holl noporw, coctasuna B 1945 r. 503000 py6.

Coraacno panubiM 1941 r., CTOMMOCTb 3HEPTUH CeNbCKOXO3AHCTBEHHOH
ra3oreHepaToOpHON 3J1eKTpocTaHUMH, paboTaiouiel HA IpeBeCHOM TOMIMBe,
BKJKOUas CTOMMOCTh MOHTa)a, cocrasaser 400-500 py6. nporus
1200—1800 py6. 3a KuaoBaTT YCTAHOBIEHHOH MOWHOCTH JOKOMOGH/b-
HOf MM Au3enbHON aneKTpocTaHUMH [22}. DkcnaoarauvoHHbie pacXObl
ra3oreHepaTopHOR 3AeKTPOCTaHIHKM, paboraionlel Ha MeCTHOM TBeDJIOM
TonauBe, B 2—3 pasa HumKe PACXOIOB 3NeKTPOCTAaHUMH, padoraiomen
Ha XUIKOM TOMNHBE.

B Kaparanandckom coBxose B 1936 r. O6niav  HauaTe  Goabliue
paboThl Mo TMepeBONY Ha TeHEPATOpHBIH ra3 u3 Oyporo yras asuraTelelt
MouHocThio 12—15 4. ¢.

OnuiTt pa6GoTel ra3oreHepaTOPHHIX YCTaHOBOK B KaparaHAMHCKOM
COBX03e MNOKAa3blRaeT, YTO CTOMMOCTh 6yporo yrias Ha OAMH 4ac paGOTHl
asuratenas cocrasiasaa 15 xon. nporuB 31 kon. npu paGote Ha HedTH.
i - Lenecoo6pa3HoCTb BHeAPEHHSI Ta30MOTOPHHIX YCTaHOBOK B HapOQHOe
X034HCTBO YCMeLIHO MOATBEPKAEHA TPAKTHKOU COLMAaNNCTHYECKOTO CTPOH-
TeNbLCTRA.

B Hacrosinlee BpeMs I[epBOOYEpENHBIMM 3aJayamMH B 3Toit 061acT4
ABMAI0TCH JanbHe#llee BHel1peHHe B HapoAHOe XO03aiCTBO Hanboaee CO-
BeplueHHbIX 06pPAa3lU0B ra30MOTOPHHIX YCTAHROBOK M pa3paboTka HOBHIX
C lenbio NoBblueHHs 3()P2KTUBHOCTH TpouEcca FasuduKauuH, pacluupe-
HHE HOMEHKJATYypH IIPUMEHseMbIX TOMIHB H CO31dHME KOMNAKTHHIX MaJ0-
rabapuTHBIX ra3oreHepaToOpPHHLIX YCTAHOBOK C Da3/qHYHOW cTemeHbio aBTO=
MAaTH3aUKH Ha OCHOBE COBDEMEHHbIX INOCTH:»eHHH HAYKH.
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FTABA 1
IFA3OTEHEPATOPHBIE YCTAHOBKH

1. Cymuocts mporecca rasidHKanHd TBEPLOTrO TONNKBA

[Tox  rasuduxauuefi TBepAOro  TOMJAMBAZ  MOHWMAKOT npouecc
fipeBpallleHnsl ero roprooyeit 4acTh B ra3 NpH B3aHMOIeHCTBUH KHCJIOpPOXA
¢ YriaepoIOM TOMIMBA B YCIOBUAX BHICOKMX Tewmmepatyp. [loayuaemulit
B pe3yJbTaTe TAKOrO MpOLEeCCad ra3 HA3BIBAIOT IEHEPAaTOPHBIM Ta30M.

Kucinopol, HeoOxoauMbii 01 rasuukalnd TOMAMBA, MOXeT OHITh
B CBOGOJHOM COCTOAHUM (BO3OYyX, YHCTHH KHCAOPOA HWAM 0OOTailleHHbIH
KHCJIOPOAOM BO3IYX) WM B BHIE Tasa

WU napa, cOojdepKaluyX KHCAOPOI. ﬁ::’

B coOTBeTCTBHM C HM3MeHeHUsIMH, mpe- S5 facomasnbumeme o
TepneBaeMbiMd TOMAWBOM, U NDOTeKAHHEM 45 Sr — .
mpollecca radudumkauuu, CAOH TomamMBa | u’fj}tf N
B ra3oreHeparope MoxeT OBTbL pasjeneH ’ C[Z/T
Ha 30MHbl, 5 97 /AR

Hannume 30H B rasoreHeparopax §.50 7 / ' +—
MOXCHO NpOCIeluTh MO Pe3ypTaTaM HC- = — Al .
cnefoBaHnit, npusedenHbiM Ha ¢ur. 1. 3 RN ! |

V3 nuarpammsl BHIHO, 4TO Kucaopon © <7 {R = T
MOMHOCTBIO DAacXOAYETCs HA OMeHb He- § 1 ——H P — =g
60/b1I0M yYacTKe C10s, CJe/l0BaTe/bHO, S A RN ,'%mj__ﬂ
BEJNNYHHA KHC/IOPOLHOH SOHE OTHOCH=- ) Ay /“‘*‘-‘.:1{-_-_-_[_‘---‘;_----
TeNbHO Heemuka, [lo Mepe pacxona AT YA
KHCA0poaa B ra3e OHICTpO BO3pdcTaer 0 /5; T ' S 7
CogepdaHue YriaeKucaoTs, AOCTHTAA Max- Tomwura cpoe monnuda 8 cwm

CHMA/NBHOTO 3HAYeHHA BHYTPH KHCAOPOI-

HOM 30HB, a K KOHUYy ee HayuHaer He- Pur. 1. Xo1 rasoobpasosanus

CKOJBKO maxaTb. MOMeHT Hauama najeuus B CJ0€ TOMIHBA B Ta3oreHepa-

Tope ﬂpﬂMOI'O ﬂpO].[eCCﬁ C rIapo-

comepxauus yIIEKHCAOTH B ra3e COBIHa- BOJNYUIHGIM Ty ThEM.

HdeT ¢ TMOABJeHHeM OKHCH  yriepo/a

¥ COOTBETCTBYET HA'1M4HI0 HeBOJLIIOr0 KOJIMYeCTBA KHCIAODOAA B rase,
Oxuce yriepoma oO6pa3yercs, MOBUIAMMOMY, OIHOBPEMEHHO C Yrie-

KHCIOTOH BO BCeM oObeMe KMUCIAOPOJAHOH B0HH, OAHAKO B CBS3H C Halu-

YUeM KHCIOPOZAa B ra3e OHa cropaer. 30Ha BOCCTAHOB/JEHHA SaHHMaeT

SHAYNTEJbHYIO Y4CTh BBLICOTH AKTMBHOH 30HBI, MOA KOTOPOH MOHMMAETCHA

BoICOTa KHCJAOPDOJHOH 30HBI H 30HBI BOCCTAHOB/EHHMSA, B3ATBHIX BMeECTE.
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B neppo#i momoBude 30Hb Halaonaerca GricTpoe BO3pacTaHHe CO-
OEPKAHHA OKHCH yIJepOja, NMpPH pPe3KOM CHIKEeHUH CcOlepmanua yrae=
kdcaorel, Pa3anoxeHne BOAAHOrO mapa B BOCCTAHOBHMTEJNBHOH B30HE
NPHBOAMT X TMNOABJEHHIO B COCTaBe rasa BOJAOpOAa. B HukHe#h wactH
30HB BOCCTAHOBJIEHHWS, HApPALy CO CHHXKEHHEM TeMMEPATYp, CKOpPOCTH
peakUWH yMeHblIaoTCA. B 3aBUCHMOCTH OT NPUMeHAEMOTO0 IyThd B
T€XHHKE pasiHyaloT CJAeAyHUMe Pa3HOBUAHOCTH TeHEPaTOPHBIX Ta30B:
BO3AYVIIHEIH, BOAAHOH, CMEWAHHBIH M MapOKHCJIOPONHBIA ra3sl,

I'a3, noayuaemm# B pesyabraTe B3aHMOLENCTBHA CYXOro BO3AYX2
C YrJAepOAOM, HA3hIBAIOT BO3AYUIHKIM Ta30M; B HIE4/JbHOM Clydae OH CO-
nepxut 34,7%, okucu yraepona u 65,3% asora. TemnorsopsocTb rasa
cocraager 1060 xxaa/um3. OG6pasoBanue ropiouero rasa MoweT OHIb
TaK}Xe NOCTHTHYTO NyTeM MPONYCKAHHA BOJSHO!IO Mapa 4epe3 c¢Jao# pac-
KaJIeHHOro TomauBa. DB peayabTaTe MNpPOTeKaHHA XMMHUYECKUX peaKuUMi
MPH TAKOM cnocobe rasuuKalMM TONAMBA TMOJy4YaeTcd BOJASHOH ras,
COCTOALLMIA M3 OKHCH YIJepona, YIJAeKUCAOTH H BOAOpOIA.

TennoTBOpHOCTL BOnsiHOro rasa cocrasaser 2400—2700 kxaa/Hmd.

Ecnu B rasoreHepaTop NoNaBaTh HApaly ¢ BO3AYXOM M NApbl BOAM,
TO NOAYYAeTCA CMellaHHHi ras, CcoCTOA'NHH W3 BONOPOAd, OKHCH yrie-
pona, yraeKucaAOTH, MeTaHa W a3oTa. B rasoreHepaTropax cHJIOBOTO rasa
HIPOTeKaeT CMEeLlaHHBiH mpouecc ra3oofpasoBanns, a 00blYHO NpHUMeHSe=
MBI TepMHH ,reHepaTOpHBbIH rasz“ OTHOCHTCA K CMellaHHOMY rasy.

2. Cxema mpoueccoB rasugHkaltid TBEpPAOro TOMJIHBA

CoBpeMeHHBe CTALMOHADHBIE M TNePeABHIKHLIE Ta30reHepaTophl CHAO-
BOro rasa mno cnoco0y rasoo06pasoBaHHs NOAPA3AEaNOTCS HA YeThlpe
THMA; 4) ra3oreHepatophl NPsSMOro mpolecca; 6) rasoreHepatopsl 06pa-
U[eHHOTO Npolecca; B) ra3oreHepaToOpH ABYX30HHOTO Npouecca; r) raso-
reHepaTopel FOPH3OHTATRHOTO NPOIECCA.

[Ipamoit npouecc ras3upuxaunn. Cxema rasoredepaTopa MNPAMOro
npouecca raduduKauMd npuBeleHa Ha ur. 2,

Boazyx B cno# rasuduuMpyeMoro TOMIWBA MOABOJAHTCA MOA KOJIQCHH-
KoBylo pemietky. IToa meficTBMeM paspexeHHs, CO3ZaBAEMOr0 B raaorede-
parope paGoTolf ABMraTens, BO3AYX MPOXOMHT Yepe3 3a30Pnl KOMTOCHHKO=
BOW DpEIleTKH M MOCTynaeT B KHcAOpoaHyw 3omy. [Ipoumecc ropedus
yraepoaa MpoOTekaeT € BbIAETEHHeM TemJa, Npd 3TOM TeMmepaTypa B C10€
nosbimaercs A0 1200—1500° C. Baaumoge#icTBHe Yriaepoaa ¢ KHCAO~
POAOM BO3Ayxa COMNpOBOXKIAeTCH 0OPA30BAHMEM YI/IEKUCIOTHI.

[ToTok rasoB M3 KHCJOPOAHOH 30HH, IOJTHHMAfACh KBEPXY, HArpeBdeT
pacmonoXeHHB#t Bblie cao# TomiuBa 10 Temnepatypn 900—1100°C.
3lech YrieKHCI0TA BCIYMAeT B COENHHEHME C PACKAJIEHHHM yriAeponoM
M YaCTHYHO BOCCTAHABAMBAeTCd N0 OKHCH YIJepoja,

B 30He BOCCTaHOB/eHMs NPOTEKaeT TaKkKe M PeaKUMsl Pi3TOKeHHs
mapoB BOAM € 06)a30BaHHeM OKWHCH Yraepoja W BOROpPOIa, NpHYEM
B 30He BOCCTAHOB/MEHMA PeaKUHH NMPOTEeKAalOT C MOrJOLIeHHeM Tela.

Temneparyphbie ycaosusi (300— 9C0°C) cnoes TonaMBa, Jexalux
HaJ AKTHBHON 30HOM, HE OGECIIeUHBAIOT MPOTEKAHHS PeaKUUH BOCCTAHOB/E=
HUsl YIVIEKHCAOTH H PasfioxkeHHs BOJAbl, OIHAKO OHH SBASIOTCH AOCTATOY=
HBIMK A/ TIPOLIECCA CYXOH meperOHKW TOnMMBa. B pesya.taTe npouecca
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pa3/I0MEHHs TOMJAKBA, NpPOTeKaloulero 6e3 AoCTyNa BO34yXa, NPH rask-
tukaumu OuTyMuHosHoro tomnuea (aposa, Topd) o6pasyloTca TakHe
gasnl, kak CO, CO,, H,, CH,, C;Hx®, a Takke BoAa, cMosa, CIMPTEL H AD.

W
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<pur. 2. Cxema rasoremepatopa npa- <Pur. 3. Cxema rasoremepaTopa oGpa-

MOro npolecca rasuHKaLuH. IEHHOTO TNpolecca rasHuKaluH.

Bepxuue cnou TOm/AHMBa B reHepaToOpe NOACYIIMBAIOTCA YXONAIUWM ra-
30M, 0oOpasys 30HY noacymku. Takum ofpasom, B cxeMe npaMoro npo-
Lecca rasuduKkauu¥ TBEPAOro TOMAWBAa HAal AKTMBHOH 30HOH mocienoea-
Te/bHO pPAacCHO/araloTcAd 30HA CYXOH IMepPe¢TOHKU H 30H2 MOIACYLIKH,

Huwusa yacts rasoredeparopa, oT/ie/eHHasd KOJOCHMKOBOH pelleTKoOH,
SIBJIIETCA 30JbHUKOM; B HeM HAKaNJMBAKOTCA 3074 H WJIAKH, NMPOBAaNHBAO-
uMeca yepe3d 3a30pbl KOJOCHHUKOBOH pPelIeTKH.

[Tpu or6Gope rasa W3 BepXHeH YacTH rasoreHepaTopa NMPOAYKTH Trasu-
(puKIIMN CMELIHBAKOTCA C NPOAYKTAMH, NIOAYYEHHBIMHM B 30HAaX MOACYWIKH
H cyxofi meperoHkW. TakoH ra3 He nNpUroneH And MNUTAHHA JABHraTenef,
a OYMCTKAa er0 TpebyeT CAOmHOM anmapatypel. B cBA3H € 5THM B CTaLMO-
HAPHLIX H fepeIBHKHKIX Ta3OreHepPaTOPHBIX YCTAHOBKAX CHJOBOTO rasa no
fipAMOMY Npoueccy rasu@UUUMPYIOT TOIIHBO, MOYTH He COAEPKALIEE CMOJH,
KaK aHTPauuT, APeBecCHbIli yrofib, KOKC H TIOJYKOKC.

O6pamenHblii nponecc razuduxannn. Cxema rasoreHepatopa o6pa-
DIeHHOro npouecca rasudukKannd npHBeleHa Ha ¢ur, 3. B rasoresepa-
TOpe 3TOro TMMa BO3AYX [OA3aeTCAd B CPeJHIO 4YacTbh CJOA TOIKMBA, &
ofpasyouiuecs ra3sl OTCACHIBAIOTCY CHHM3Y, Takum 0Opa3oM, aKTHBHas
30HA 3aHMMaeT HHXKHIOIO 4aCThb razoreHepaTopa-—OT MecTa I0JB0/JA BO3-
AyXa N0 KOJNOCHMKOBOM pELIEeTKH, HWXe KOTOpOH pacnonioxeH 30JbHHUK
€ ra3ooTOOpHLIM natpy6koM, B xucropoaHoft 3oHe KMCAOPOA BO3JYXa,
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BCTYNas B DeAaKUHI0 C Yr1epogoM TOmansa, 06pasyeT IiaBHeiM 006pa--
30M yriaekucnoTy, ['aswl, oGpasyioldecs B KHCJIODOZHOH 30HE, Oly=-
CKaloTcA B BOCCTAHOBMTENLHYIO 30Hy H HarpesaioT Tomauso Ao 900—
1100°C; npu 3TOM 4acTh YTAGKUCIOTH BOCCTAHABAHBAETCS B OKHCb.
yrfepond, 30HB CYXOH neperoHKW M TNOACYWKH 31eCb pacnonaraloTcs

BOM3W aKkTHBHOM 30HBL. (QaHAaKo

AN BEIAE/HBIINECS BJAra TOMIHBA H

;-I JeTyyHe BeIUECTBA, OMyCKAfACh BHU3,

NPOXOAST 4Yepe3 B30HY C BLICOKOH
TeMnepaTypol M 1oJABepralwTca pas~
J0¥eHU0. B 3oHe BoccTaHOB/eHHS,
Hapsaay ¢ BOCCTaHOBJeHHEM yrie-
KHCJOTH, NPOTEKaT TaKwke peak=
UMM MeXIy BOAAHBIM TM3apoM H
——— e e e e yriepoiomM ToMauea ¢ 0o6pasoBa-
Jdong nodcyuku HHEM BOAOPOJAa H OKHCH yriepoad

3040 Cyxold nepezowku =Ba,3dg: WK YTAEKHC/IOTHI.
i~

== M3 cxa3aHHOro BHIHO, YTO B ra-
Kucopoduas 3orevepatopax ob6palieHHoro npo-
3GHA necca rasu(pruKaund UMeoTCH ROCTa-

—— TOYHBIE YCJAOBHS VI TOJyYEHHS

{ 0eCcCMONBHOrO rasa M3 Takux 6ora-
Jona  Boccmanobrenus THIX CMOJIAMHM TOIIJIMB, Kak ApOBa,
., Topp W pacTuTesbHBIE OTXO/HI..
—-—--—-—-——>——:‘—-— B cuny atoro ofpalleHssiit Npo-
Jowa Boccmanclrenus 1tecc rasMpuKanuu U noJayuyuJa Had-
f Oonbuiee pacrnpocrpaHerve B CH-

I —— JOBHIX ra3QreHeparopax CTauHo-
Hucnopodras sona HAPHOrO W TPAHCNOPTHOrO ' THIIOB.

Papofosdyun e wme JAByX30HHBIA MNpoOLECC Iras3H=
; ¢pugauun, PasobpaHubie  BhHlle

CXeMBl TMpAMOTO H OOpAallEeHHOTO
npoueccOB  rasd(puKalWd  MOFYT
®ur. 4. Cxema rasorewepatopa Byx- OPITh OGBEIMHEHHl B CIHHYI CXeMy.
30HHOTO MpOIECca rasHgHKanuH. Tako#i wmeron rasupuKauud TBep-
NOr0 TOMJIWBA MO.JYyYW! HAUMEHO-
BaHHe NBYX30HHOrO mpouecca. Kak BunHo H3 npusefeHHOH na ¢ur. 4
CXeMbl rasoreseparopa, B HHXHeHK ero 4acTH TOMJIUBO rasudHUHMpYeTCH
no npsiMOMY npPOUeECcCY, a B BepxHel —Mno ofpawensomy. azorewepaTtop
MMeeT ABe KHCA0POAHble 30HBI H OBE 30HH BOCCTAHOBJEHUA,

B KHCTOpoAHyH0 30HY BepxHefl 4YacTH rasoreHepaTopa BO3OYX MO~
gaerca nepudepuitHpiMu  GypMaMu HIM  IeHTpaibHOH TpyGofl. HikHas
YacThb ra3oreHeparopa NMTAeTCH BO3AYXOM, MOCTYNAKLIUM IOL KOJOCHHWe
«0BYI0 pewieTky. OT60p rasa OCYILECTB/IAeTCd MeXIy 30HAMH BOCCTAHOB-
JeHHs, 4TO NPUBOAUT K GOJee BLICOKOH TeMmepalype -NPH BHXOOE ero.
U3 ra3oreHeparopa U sBasercd OIHOH M3 ocobeHHocTelt rasudukanuu
TON/IKBA MO IBYX30HHOMY npolieccy. Ecau n~n oOpamennoM mnpoiecce
TEMIepaTypa BbIXONa rasa M3 ra3oregepaTtopa COCTasasieT B CpenlieM
400—500° C, 1o ans AByX30HHOTrO Npon=cca oHa nosuilaetca a0 700° C.
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Ilpn pabGore rasoredeparopa Ha JpeBECHOM TOIUIHBE JApeBeCHEIH'
yronab, 00pa3yoluuiicd B akTHBHOM 3oHe BepxHeH wacTu rasoreHepaTtopa,
YaCTHYHO 3AeCh HCNOAB3YeTCs Npu  rasuduKalin, YacTHYHNO MPOXOIUT
B HHXHIOI YaCThb rasoreHeparopa, paboTamulyld no npamMomMy npoueccy,

Takaa oOpraHWsanuss ABYX30HHOrQ mpouecca obecneyusaeT nNoONy-
yeHHe (GeccMONBHOTO raasa.

3ona, o6pasyiowaica B Bepx-
He#t H HUXKHell aKTHBHBIX 30HaX raso-
IeHepaTOp4d, ONycCKaeTrcs B 30/1bHHK
H 3/eCb MOXeT yAalaTbC BO BPeMs
paGoTei rasoredeparopa. Ilocaen-
Hee 06CTOATEILCTBO ABASETCS 0C060
BaXKHBIM NpH paboTe HA OUTYMHHO3-
HblX TOIIMBAX INOBbLIIIEHHOH 30/b-
HOCTH, AJas KOTOPBHIX HABYX30HHBbIH
npouecc rasupukalluy CAenyer npu-
3HaTh 0cOo60 6/1aroNpHATHLIM.

FopusouTanvHelfi mpouecc ra-
3u¢nkaunn. Ilpu ropu3OHTaNBHOM

MpOLECce aKTUBHAA 30HA PACHONA- j Boccmano- s
,TaeTca B HeGONLUIOM NDOCTPAHCTBE " 3oHa 4 Onenus
MexX1y BXOIHKM OTBEpPCTHEM U/ __// o |

— — —

BO3AYXd M rasooT6OPHON peleTKol
(ur. 5), BGansu Hax 370K 30HOK dur. 5. Cxema ropu3oHTaAbHOTO TPO~
pacnonaramTCa 30HB CyXOH nepe- uecca ra3upHKALHA.

TOHKH M MNOACYIUKH  TOMNNHBA.

Bnaromaps TakoMy pzCOOJOXEHMIO 30H B Ta30OleHepaTope ero pasMepy
3aMeTHO CHHIKAITCA W yMeHblllaeTcsd BeC, YTO MpeiacTaBiasieT ocofoe Ipe-
MMYWeCTBO AJA NepelBHKHBIX la30TeHepaTOpPHLIX YCTAHOBOK HeGOJbIION
MOUIHOCTH,

ITpocToTa KOHCTpYKUMH H ra3oofpasoBaHyue B He6OJLIIOM C/l0e TOM-
NHBA TPH BeICOKOH CKOPOCTH IyTbA TaKXe SIBIIIOTCA LEHHBIMH Kaue-
cTBamMi. ['azoreHeparopsl, paGoOTalOLME MO TOPUIOHTANBHON CXeMe, OTAH-
yaioTcs SonplOR THOKOCTHIO paboTH M GHICTPHIM POIKHIOM,

[Tpouecc BoCCTaHOBAEHMN YIVEKHCIOTH 3]eCh MPOHCXOAUT HA He3Ha-
YUTENLHOM paccTosiHiu  OT ycrbe ypmbl (120—150 mau), uto 06bsce
HAeTcq BLICOKHM TeMrepaTypHbhiM  PexxuMOM  rasoreHeparopa (1600 —
17C0°C). OaHako ouar BHICOKHX TEMIEPATYD DAcCMONATaeTCd HA KOPOTKOM
yyactke Mexay ¢ypMo#t H ra3ooTOOpHOH pellle1KOM, a TONJHWBO, Jekallee
Mo nepH@epHu, BHIIOTHAET POJb H3ONLUHM, YMeHblW3s MOTepu TemJa
B OKpy:KawUlyl0 CpPeny H npeaoxXpaHas CTeHKHM Kamepel OT Neperpesa.
K HemocTaTkaM TOpH30HTAALHOrO MNpolecca rasupualuM CiaedyeT OT-
HEeCTH HeBO3MOXHOCTb MPHMEHEHHA TOINJUBA, COJAePHAIero CcMOay H
C 30/1HHOCTBIO He CBoille 59,

3. CxemMa cTtauHoHapHoil ra3oMOTOPHOH YCTaHOBKH

a3, BuIXoAdwmf M3 rasoreHepatopa, B CBoeM MepBOHAUANLHOM BHAE
He NpUrojieH MId HenOCPeACTBEeHHOro MCHoJ/b30BaHus B asuratene. OH
o6nanaer Beicokofi Temneparypoit (400—500°C), uto ymenbliaeT Beco-
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‘BO€ KOJHYECTBO rasa, a C/JAe10BATe]bHO, H Tenja0BOH 3apsl, MOCTyMNalo-
iyt B ABWraTeAb, M NPHUBOIMT K [MafleHHI0O ero MOIIHOCTH, B rase
¥MeioTC BOOAHOR Map, MexaHHdyeCKHe mpuMecu (307a M Caxa), KHCJOTHI,
4 UHOria W CMOJMCTHIE COeIMHEHMH, KOTOpHIe MpH MONaJaHUH B JNBHTaTelb
MOTYT BHI3BaTh ero TNpexneBpeMeHHBIi H3HOC H OCTaHOBKY,

CnenosaTenabHo, ra3, nmoaydaeMwni#l B ra3oreHeparope, mnepem TeM Kak
IOCTYMUTh B JABUrateash, NOMKEH ObITb OXJawleH, OUHUIIEH OT MOCTOPOH-
‘HHUX [pPHM>CeH W MAKCHMA.IbHO OCBODOXIEH OT NMapoOB BOJAb, T, €. QCYLIEH.

[Ipaktukoit BHpaboTaH pail YCTPOHUCTB A OXJADKIAEHHS, OUHCTKA U
OCYUWIKH rasa, KOHCTDPYKUMHM KOTODHX BeChMa Da3HooOpasHbl U Onpene-
JFAIOTCA Ha3HaueHHeM YCTAHOBKH, YC/JIOBHAMH M XapakTepOM ee HCMoJb30-
BaHHsl,

Ha ¢ur. 6 npuseseHa HanbGonee TUNHUHasds MPHUHIMIHAILHAA TEXHOMO-
rudeckasi CxeMa (TallMOHAPDHOH Ta3aoMOTOpPHOR yCTAHOBKM AAsl HBUraTe.IeH
cpeaHedl U OGonbwod MOLIHOCTH, C BOOSHLIM OXJaXeHHeM M OYUCTKOH
rasa W C BOXAHBIM XO3AHCTBOM, ODPraHM30BaHHbLIM B BUIE 3AMKHYTOH
UHDKYJIALLHOHHONK CUCTEMHI,

l'asorenepaTopuas ycTaHOBKA COCTOHT W3 asoreHepatopa 7, rasomnpo-
B0OJa CO CTOsiKOM 2 I CAYCKa KOHAEHCAaTa W (Beuyd poaxura. a3, mno-
JydyaeMpli B rasoreseparope, MpeaBapuTe]bHO OXAAMIAeTCA B CTOSAKE-0X-
aagurene 3, nocTynaeT B cKkpyObep 4, rie noaBepraeTcsd AOMNOJHHUTENb-
HOMY oxJaxjaeHdio H ouducrtke. [locne ckpy6Gepa ras npoxoautr TOHKYIO
QYHCTKY B duInTpe 5 W NOCAe pecuBepa-rasoc6opHHKa 6 mocTynaer
yepes cMecutenb 7 B JABHraTels &,

Po3axur ra3oreHepaTopHOH YCTAHOBKH OCYUIECTBIAETCA BEHTHAITOPOM J,
HAXONAUWIMMCA Mepex JABHraTeneM, KaK 9TO YKa3aHO Ha CxeMe, WJIH He-
TOCpeNCTBEHHO 34 ra30reHeparTopoM.

Bossanoe x031fcTBO yCTaHOBKH COCTOMT M3 PaCXQAHOrQ0 BOJAOHAMOP-
goro 6aka 70, rpamvpuu 77 ana OXMaxXAEHH LMPKY/JAUMOHHOH BOAH
rasoouucTku, 6aka-orcrofiHuka 72, tpy6onposonos /3 m1d nomduyd BOIH
B cKkpyOOep, TpyOoupoponos 74 and cnyckKa BOAB M3 cKpy6bepa, Tpy6o-
npoeoxa 75, AByX HacocoB 76 u 77 ana monausd BOAB M3 OTCTOMHHKA
8 TpPaZMPHO W OOZA4M BOJABLI M3 TPaaupHH MIH OTCTOHHMKA B DaCXOJHbIH

Hax.

4. Pa3prTHe HOBBHIX MeTO0A0B razupHKauuH TBEPAOro TOMIHBA

Pacmnpenne norpeGaeHuss HCKYCCTBEHHBIX [OPIOYMX ra30B BLI3BIBAET
HeOOX0MMMOCTb B M3YyYeHHH M Pa3sBUTUM rasudMKanHd TBepAOro TOIINBA
Ha OCHOBE MOC/AeHUX HOCTHHKEHHH COBpPeMeHHOH TeXHHKH.

OcHoBHBIMH 33Ja4aMu 3JecCk CJAedyeT CYMTAaTh NMOBbIiUEHHe TemaOTBOP -
HOCTH ra3a #“ 3(Q@deKTHBHOEe HCMO.Ib30BaHHE MECTHBIX HHM3KOCOPTHHX
TOIVIKMB, HAPALY € NOCTHeHHeM Gojee BBICOKOH HMHTEHCHMBHOCTH Ta3udHu-
Kaluu,

IDTH 3a1a4u celyaC pemialoTCs TAKHMH CPeACTBAMH, KaK NapOKHCHQ-
POaHoe AYThe MPH HOPMAJbLHOM H BHICOKOM [A4BJEHHH, NyThbe BO3LYXOM,
00oraleHHBIM KHCA0pOaoM, JOCTHKewHeM B aKTHBHOH 30He rasoreHepa-
Topa OoJee BHCOKMX TeMnepalYP H Pa3BUTHeM Dpearupywile#f nosepxHO-

€TH TOIJMBA,

2 1. K. Konaepos.
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[Tpu rasudukaumn KyckoBOro TONIMBA NAPOKMCJIOPOLHOH CMecblOo NMpH
HOPMaNnbHOM JAaBJEHHH B HASANLHOM Cy4ae AomkeH Gbla Obl NOAYYUTHCR
ras, cocroswuit Ha 669 w3 okucu yrrepona W Ha 349 w3 Bojopoia,

OaHako B peanpHbIX YCAOBHIX B MapOKWUCAOPORHOM rase Bcerja
CONEPMUTCA  HEKOTOpOe KOJIMYeCTBO 430Ta,  YIJAEKHACAOTH, MeTaHa
H Aap.

[Ipu razndukauuwu TBepAOrO TOMAHBA BO3AYXOM, OGOTaLIEHHBIM KHCJ/0-
poaoM, moJiyyaeTcsi CMEWAHHbIH TeHepPATOPDHHM ra3 ¢ NOHWXKEHHLIM CO-
JAepxkaHueM asoTa. [lomydeHHBI!t 3THM CnOCOGOM reHepaTOPHLIA ra3 xapak-
TepH3yeTca CAEAYIOLINMH Be/HYHHAMH.

?

KoHueHTpauusa KHCAIOpOIa B CYyxXxoM JI1yThe B Yj

21,0 40,0 70,6

CO, 6,0 14,7 17,4

CO 26,0 30,9 352

Cocras rasa B 9, mo o6bvemy { H, 13,0 28,3 375
CH, 0,5 0,5 0,5

N, 54,5 25,6 9,4

Hu3wasa TerniIoTBOPHOCTb B AKaAA/HMS 1160 1715 2080

CyuwecTBeHHoe BaMgHHE Ha

*

%"’0 IpoTekaHue Tipouecca rasuu-
- KaUHH  OKa3blBaeT yBelHuYeHHe
g"g H, nasnennd. llocaenosaTeabHOCTD
§ :\>!< co, NPOTEKAHUsT  peakKlUuH 31ech
‘g_‘” >< ~— ocTaeTca TOW e, YTO H NpH
Rl 4__.> NapoOKUCTOPOAHOM  IYThe TNPH
L / -~ 00 aTMOC(EpHOM HABJEHHH, OAHAKO
S 10 < C TOBLILIEHHEM JAABJEHHS yBeJH-
§ Chy YyHBAETCA CKOPOCTb 3THX peak-
g ‘ : 0 20 30 amm Ui, a caenoBaTelbHO, ¥ MHTEH-

CHBHOCTb IpoOuecca rasuduka-

dur. 7. U3MeHeHHe cocTaBa raza B 3aBH- Liny.
CHMOCTH OT JaBJEHUA. Ha dur. 7 npuBedeHb KpH-
BHié HW3MeHeHMA COCTaBa raaa,

MOJYYEeHHOrO0 MNpPU rasHdukaund Oyporo Yrid napokHCIOPOAHHM IyTheM
noa nasnexHdem ot | mo 40 ama.

» U3 3THX KpHBLIX cCJaeayeT, UYTO C [MOBbILEHHeM AABJeHWs § rase
NMOBHIIIAGTCA COAEpXKAHHE METaHA W YrIeKHCAOTH H CHHXAerca Cojep-
)KaHHe OKMCHM yriaepoja W Bonopoaa. IlocrnenHee o0bsCHseTCss PasBHTHeEM
peakuMii KOHBEPCHM OKHCH Yraepona M 00pasoBaHus MeTaHa, NPOTeKa-
UMX ¢ norpeGaeHHeM BOIOPOAd.

[asudukauua TomauBa noa /AaBAeHHeM B Tra30MOTOPHHIX YCTA4HOBKAaX
MOXET OCYLIECTBJAATLCA NMPH HaAAyBe BO3Iyxa B rasoreHepaToOpHyIO ycra-
HOBKY M B CMECHUTeNbL /BUrate/s CNenuanbHbLIM HarHeTaTelneM.

OaHol M3 BawHeAWHX A9 HAPOZHOrO Xo03aicTBa 3ama4 B 06a4CTH
rasupUKalLKuKH TBePAOro TOMJMBA SABJHAETCH OCBOeHHe METQAOB rasuduka-
LAY MBIJIEBUAHOIO H  MeJKO3eDHWCTOrO TOMIMBA. OTH BHAHW TOIVIMBA,
o6najas BLICOKODA3BHTOH CYMMapHOH peardpywoluedl NMoBepxHOCTbIO, HalOT
BO3MOXHOCTb 3HAYHUTE.1hHO MOBBLICHTbL MHTEHCHBHOCTb npouecca.
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lFasudukanms neUIEBHAHOFO W MenkosepHucroro TornuuBa B CCCP
paspabarsiBatace B CAedYIOUIMX HampaB/AeHHAX: rasugukauud nNeau
(Mucturyr topga, 1929—1937 rr.); rasuduxaums MeKO3epHHCTOrO
TOnAWBa BO ,B3BewieHHOM“ c¢10e (MHcTHTYyT a30Ta M HCKYCCTBEHHOrO
wuakoro Ttormmba, 1934—1941 rr.); rasudukauus B ,KHIlEM* choe
(HuctwtyT asora, 1934—1940 rr.) v rasudukanus waMenbUeHHHX DPacTH-
TeAbHBX OTXOIOB N0 MeTOAy ,BO3LyIHO-razosolt pewerkn* (LleHTpans-
HBlH HAYUHO-MCCAENOBATENBCKHE Jiu3edbHblft HHCTHTYT, 1944-—1949 rr.).

Cnenyetr ykasaTb, YTO GO/bLIMHCTBO HOBEIX METONOB Tra3H(HKAIMA
TBEPAOro TONJHMBA paspabaThiBaeTcsd A4 Lieneft NMPOMLILLIEHHO-3aBOACKOTO
HCIIOIb30BAHHUS, TeMO(GHKALHM M KOMMYHAJbHOTO XO3HCTBA H TOJNLKO
JWLIb METON HA/AAyBa ra30reHepaTOPHOH YCTAHOrKH W rasuduKauus H3-
MeJbUeHHBX pACTUTEJbHHX OTXOIOB 1O MEeTONy ,BO3AYWHO-ra3oBO#
DelleTKH* CTalu TPUMEHSTHCR B rd30MOTODHBIX YCTAHOBKAX.

ManoxeHHoe yKaswiBaeT Ha HeOOGXOAMMOCThH 3HAUMTENBHOIO pacLIHpe-
HUA o6bemMa paboT B 00/MacTH yayudlleHusa paGoyero nponecca rasuduka-
UMM TBEPAOr0 TOIMJIMBA B YCTAHOBKAX CHMJIOBOTrO rasa W pa3paboTKu Ang
3THX YCT4HOBOK HOBbLIX, HauGOJ/ee BHICOKOMPOH3BOAKTENEHHX H SKOHOMHUY-
HbIX CXeM.
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Fr1ABA I

TOIINBO

5. Kuaccupukauuss tBepioro tomnuea CCCP, kak cbipbd auas
MoJiy4yeHHs TeHepaTOPHOTO rasa

CoBpeMeHHble ra30BHe ABMrated B KaueCTBe TOPKOUYErO HCMOAL3YIOT
fEHePATOPHHIt a3, mNOJyyaeMbli B pPe3y.1bTaTe ra3H PUKAULMM TBEPAOTO
TOM/JHBA, a TAKKE ECTECTBEHHbIE H TNPOMBIULIEHHbIE [a3bi.

Coserckun#t Coio3 pacrmoaaraet Hewcyepraemofl TomausHOH Gazoft mns
ra3oBHX JABurartejeit W ra3oMOTODHHX YCTaHOBOK, dBAAOUIeACH AIA- HA-
POAHOrO XO03HCTBA HCTOYHAKOM SKOHOMHH IKHAKOTO MOTODHOrO TOII-
AMBa.

OcCHOBHLIE BHIB TBEPJOTFO TOIUIMBA, HallleJul¥e MNPHMcHEHM* B Ta3o-
reHepaTopax CumOBOTO rasa, Cleyloulde: ApeBacuHa, TOpd, Oyphil
yroib, 4HTPALUT, A B IOCHelHee BPeMA —MOJAYKOKC M BCEBO MOIKHLIE
pacTuTenbHBIE OTXOAB. KpoMe 3THX wIMPOKO H3BeCTHHIX W pacnpocrpa-
HEeHHBEIX BWIOB TBEDPIOr0 TOMJIHBA, MMEETCs ellle DPIAI CPABHATENAbHO He-
60X TOMHBHBIX OTXOMOB MecTHoro 3Hadenud, K takoro poia roa-
A1MBaM  CAelyeT OTHSCTH OTX0Abl 00paloTKHM X.J0MKA, MOACOAHEYHYIO
Ay3ry, Mojy{aeMmyio Kak OTXOJ MacioB0OAHBIX 3aBoi )8, KOCTpy — Ha
3aBojJax mepBHYHOH 0GpabOTKM JbHAa, OTXOABl KPYMAHOrO NPOM3BOACTBA,
Ayb6unbHOEe Kopbe W T. M.

Mayyenne (HU3NKO-XUMHYECKHX OCOOGEHHOCTEA TBEPLOro TOIMUIHBA [10-
KasblBaeT, 4TO HECMOTPd HA pa3HooOpa3de CrOMUCTB DPA3AMYHBIX BHIOB
TOM/HBA, NPUMEHAEMOr0 B Tla3oreHepaTopax CHJIOBOTO Tra3a, BCe 3TH
TOINTMBA MOMXHO pa3GUTb Ha HECKOJbKO Tpynm, -

KoHcTpykuua rasoredepaTtopa M TeXHOAUTHMYECKis CXeMa rasoredepas«
TOPHOH YCTAHOBKM A/ NOJyYeHHs CHIOBOTO rasa OMPeAensioTcs B OCHOB-
HOM CnenyioIMMH XapakTepUCTHKAMHM TOMJIHBA: CMOJHC OCTbio, CleKae-
MOCTbIO, 30JIBHOCTHI0O W ILIABKOCTHIO 30/bl. B COOTBETCTBMH C 3THMYU
NpU3HAKAMH  MOXHO  KJACCH(UUMPOBATH BHAH  TBEPAOFO  TOMJHBA
(tabn. 2).

Ilepsas rpynna. [Ipesecuna, Topd M PACTHTENbHBIE OTXOMB AB.ISIQTCS
HauGoNMee XaPAaKTEPHBIMM NPeICTABHTENIMH NepBOM [PYNNH  Ton/auBa,
OGmvpHBIe 3anachl ApeBocTos, 3aneked Topda U pacTHTE.1bHBIX OTXO0/0B
Ha Tepputopun CCCP npeacTaBAsiOT MOWHBIA HCT UYHHK rasoreHepaToOp-
HOrO TONJMBA AAS NMOMYYeHHUsl CHAUBOTO rasza. JlpeBecwHa ABAsieTCS HaM-
60/ee IWHPOKO pPaCpOCTPaHeHHBIM [A30M€HEPATOPHBIM 10I1HBO »,
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O6uiag maouaab aecos CCCP  gocrturaer 900 maH. ra, yro cocras-
aset npumepuno 309, MUpoBHX 3anacos. ITu gecubie GOrarcrtea dKBHBA-
JIeHTHbl 18 MApA. TOHH YCJOBHOrO TOTUIMBA, NPH eXeroiHOM Pacxojle
okono 70 MaH. TOHH,

Texruka rasudukauum ApeBeCHHb B JOCTATOYHOM Mepe OCBOEHa He
TOJNbKO B CTAUMOHAPHBIX, HO M B TPAHCMOPTHHX Ta30reHepaTopax.

Topd, sABAAACL MOUTH MOBCEMECTHHM TOIUIMBOM, NpeaCTaBiser 6OJb-
LIOR HHTEPeC KaK Chpbe [/ MOAy4eHHS CHAOBOIO Tasa. 3anacel Topda
cocrasasior npuMepHo 269, TtonausHeix pecypcos CCCP. [lnowaasb
topdanbix 3anewett 8 CCCP paesa npuvepuo 130 Man. ra, ¢ 3amacom
Topdha okono 169 miapa. TouH YCIOBHOIO TOMAHBA, MPH TFOAOBOM €ro
npupocte okoao 300 maH. TOHH,

Hannune topdsumx sanemeft B pasauynbmix o6aactsx CCCP oGycaa-
BAuBaeT G0/bIIOE 3HAYeHHe NMPOGIEMbl HCMOML30BAHMA TOpda B Kayecrse
MEeCTHOTO TBEPAOro TOILIMBA AN Ta3udHKAUHH B ra3oreHepaTopax CH.IO-
BOTO rasa,

JlanHble 3KCMIOATALUMH MOKA3LIBAWT, YTO DPa3/JHyHbIE BHABI TOpda npu
rasupukauun eeayTt ce6d He OAHHAKOBO; COpPT TOpda, €ro BJIAKHOCTD,
30/MbHOCTb, CNOCO6 A0GLIYM M psiA APYrHX MOKasaTeldeld HMeiOT pewidw-
uiee BAMAHME HAa npouecc radugukaunid. Topd Moxer ObTh HCNONB30OBAH B
KauecTBe rOpIOYEro [/ ra3oreHepaTOpPOB B TPeX Pa3HOBHIHOCTAX: KYCKO-
BO# TOpd ecrectBeHHOM CylikH, TopdaHsie Opukersl H  TopdAHOH
KOKC.

Topd aBAAETCH TOMAUBOM OGHTYMHHO3HHIM, [O3TOMY er0 rasuduka-
M0, B 1eJaX ToJayueHHS 0eCCMONBLHOTO CHJI0BOrQ rasa, Reayt no o6pa-
LEHHOMY HJIH [IBYX30HHOMY APOIleCCaM.

PacrutensHble OTX0ZH TQABKO B MNOC/HefHee BpeMs, B pe3y.abTaTe
TPYIOB COBeTCKHX YUYeHHX H HHMKcHEPOB, CTAIH MCAOAb30BATLCA B Ka-
yecTBe TONVIMBA AA% NOJydeHWsa cuiosoro rasa. OHu 061azaioT pasHo-
00pa3HbLIMH  (PU3UKO-XHMHYECKHMH CBOACTBAMH H, KaK MOATREPNKAAIOT
UCCrenoBaHusA, TpeSYKT CEeNHalIbHBIX YCTPOHCTB M TeXHOTOTHUECKHX
CXeM. PacTuTeabHbie OTXOAB ABJIAIOTCS €XerofHO BO3OOGHORBJIASMHIM TOM-
JHBOM ME@CTHOTO 3HAUEHMS,

Koauuecteo pacrurensubix orxonos Ha 1950 r. MowuO xapakrepu-

30BaTh CJAEAYIOLHMH BeAHYUHAMH; -
OTxoapl 3epHOBLIX KYyJABTYP - . . . « . . . 132,06 MJIH. TOHH
Orxonpl TEXHHUECKMX KYJABTYP . - . . + - 146 v

¥no6nanie 148 ¢60pa H TPAHCMOPTHPOBKH
3anmacbl AMKOPACTYLLEH pacTHTEJbLHO-
ctd (MOIbIHb, KaMblll, TPOCTHHK) . . . . 86,164 , y

Becero . . 232,824 MaH. TOHH

[1Io TennOTBOPHOCTH pacTHTeabHHe OTX0Ab 6JIM3KH K JpOBaM M
TOpdy, 4TO onpelenser X KAaK BaXHBIH AONOTHHTENAbHBIA TOMIHBHBIH
pecypc ¥ KaK HalexHylo MeCTHYH TOIIHBHYI 0asy A5 rasoMOTOPHbBIX
yCTaHOBOK, OCOOeHHO B CeJLCKOM XO3sicTae.

Bropas rpynna. OCHOBHBIMM NpPEACTABHTENSMH BTOPOM rpymnmnbl TOM-
AMBa SABJAAKTCA Oypble YrJH, KAaMeHHble YIJIH C PasJIH4HON CTelleHbIO

CMexaeMOCTH W CJaHLbL.
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OcHoBHble TPYAHOCTH NpH rasuukaudd OGypbLiX yrie#l BLI3BIBAIOTCS
WX 30JBLHOCTBIO H MA/10H TepMHUYeCKOH cTOUKOCTHIO, H3MeabyeHHe ToNMBA
NPHBOAHT K DPOCTY COMPOTHBACHHA CJA0R M HAPYUIEHWK) DPABHOMEPHOCTH
NPOTEKAHHS pexuMa rasuukaunn. Hecmorps Ha HeKoTOpHE OTPHUATETb-
Hele ¢ TOYKH 3PEHHS TeHepaTOPHOro MNpouecca cBOKCTBA, OYypHe Yriu
CIeNyeT CUMTATb HOCTATOUHO 3(PDHEKTHBHBIM BHIOM MECTHOT'O TOIJIHBA He
TOIBKO [/ CTAUMOHAPHBIX Fa30MOTOPHHIX YCTAHOBOK, HO M I3 TPaHC-
TIOPTHBIX Ia30reHepaTopPOB.

Cpear pa3sHOOGpa3sHBIX BHIOB KAMEHHOro yras HanOoJbLIHA HHTEpec
AN leded noJayueHWs CHIOS0TO  TeHepPATOPHOrO rasa mnpeacTaBIAIoT
AJMVHHOMIAMEHHBE Y rasoBbie yrad., J[launHOMaaMeHHble yras Mapku [
npu rasubuKkanud B BBICOKOM CAOe CHEKAlTCA Cc1ado, B HH3KOM e
caoe raspdbuumpyorca 06e3  3aMeTHoro cnexkadus, [asudukxauus aTHX
yraxefi no ooOpaweHHoMy npoueccy B Ky3facce u HAa Ypare ycneniHo
pewaeT BONPOC KaK CO CMOMAMK, TaK H C deHOJbHBIMYA BOdamu. Cnabo-
cnekamuinecs rasopole yrau mapok I' 1 CC cnekaworcs # npu rasucduka-
UMK NpKH HU3KOM CJ0e, O/JHAKO 3Ta CHeKdeMOCTh JerkQ yCTPaHdeTcs
fipHMeHeHHeM IYPOBKH.

CaaHusl XOTA M OTHOCATCA K HH3KOCOPTHOMY TOIIHBY, OXHAKO,
O.aaronaps ocoObiv (BOHCTRAM WX OPTAHHYECKOH MacChl, IBASIOTCH LIEHHBIM
CHIpbeM HE TOJBKO [/ XHVHYeCKOH NepepabOTKH, HO U Ajs lleneH rasu-
¢ukanuu. Jlo Hactoaulero BpeMeHH eme He Co3faH obpaser, NPOMBIUI-
JeHHOTO rasoreHeparopa AJas NOJy4YeHHA CHJAOBOTO Tra3a mpH rasuduxa-
IIHH CNAHLEB, OAHAKO OMLITH [OKA3bIBAIOT, UTO HECMOTPSA Ha COAEPHAHHE
B cjaaHuax O0JbILIOr0 KOJHYecTBa JeTYYyHX H 30Jb, C I1IpHMEHeHHeM
CMOJI0Y10BHTEAEH BO3MOXKHO MOJyYeHHe CHAOBOI'O ra3a C TENAOCOAepKa-
e f0 1100 xxaa/us®.(46C6 Iomfupr= )

Oprannszanug npoOMbIILAEHHOH 3KCAI0AaTaUMH CAIHIEBHIX MECTOPOXAe-
Huii 8 CCCP crasdT BOMPOC O CO3naHHH Ta3oreHepaTopa CHJIOBOTO rasa
sl rasuukauuMu CcaaHua.

Tperpa rpynma. K sTo#t rpynne OTHOCATCA: aHTPAUMT, KOKC, NoJIy-
KOKC, TOLUMe KaMeHHbie # Oypnte yriaH. AHTPAULHT NpeicTaBIseT COOOH
BLICOKOKANOPHHHOE TONAMBO C He3HAYMTEJbHHM COHepXAaHUeM BJArH H
NONHBIM OTCYTCTBHEM CMOJ B NMPOAYKTax pasnoxenud, Bcaenctsue atux
KayeCTB AHTPAUMT OJHHM K3 TMepBLIX Haliel MpHMeHeHHe B KayecTBe
TOM.IMBA NJA CUAOBOTO TEeHEPATOPHOTO Trasa; L&as 3TOH Lead nmoJYYHIH
pacnpocTpaHedue AOHeUKHe aHTpauutTel Mapkd AM ¢ pasmepom KYCKOB
13—25 mm, mapxu AC c pasmepom kyckos ©—I13 MM, a Takke noa-
‘TABCKHEe W Ope/MHCKHEe aHTPauUMTHl Ha Ypadte.

Touive KameHHble yrad IIHPOKO MPHMEHSIOTCS B ra3oreHepaTOPHBIX
YyCTaHOBKAaX. BnoiHe ocBOeHa TexXHWKA Tas3u(pUKAUUH JOHeLKHUX yrief,
Ky3Helukux —Jlenndckoro ¥ [Ipokonbesckoro palioHos.

M3 kaparaHaMHCKHX MeCTOpOx/eHH# Hau6Gonee IIHPOKO MPHUMEHAITCS
ons rasudukauud yrid Peroporckoro maacra,

XopownmMn KauyeCcTBAMH OTJIHYAWTCA CpedHe-azuarckue yrad Cyniok-
THHCKOrO H KOKAHIakCKOro MeCTOpOXAeHHH.

Kokc, mopo6HO asTpanuTy, npeiacTaBiaseT co60#i RHICOKOKAaMOpUliHOe
TOIJIKBO, COJepXkallee  He3HaunTelbHOe  KOJHYECTBO Cephl,  BJarH

Y 30Jbl.
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Bcaeacrsue OTCYTCTBHS CMOJLI U B CHJIY €rG MPOYHOCTH KOKC A3BHO
NMpUMeHRseTCH B rasorexHepaTopax CH/AOBOrO rasa.

Hapsay ¢ Kokcom, B 1asoreHepaTopax NPUMEHSIETCS TaKke IOJIYKOKC,
nonyyaeMbii npM HarpepaHud HcXcauoro Tomamsa 1o 500 —550°C,
B orauyde ot xokca, MoJAYKoKC 004a1aeT TNOHMKEHHOR MeXaHM4eCKOH
NIPOYHOCTBIO, MJAQX0 BHAEPKHBAET MNeperpy3kH W JajbHHe TPaHCNOPTH-
POBKH H [10/xeH ObITh MCNOJAL30BaH TaasHbiM OOpasoM Ha MecTe,

Toute Oypble yram Kak Tra3oreHepatopHoe TOMJIHBO 3aChYKHBAIOT
MOI0XHTEABHYI0 OLEHKY, HECMOTPS Ha NPUCYILVIO UM BBICOKYHK BJaM-
HOCTb U HH3KYI0 TEpPMHUECKYH CTOHKOCTD.

OTcyTcTBHE CMOJBI B TEpPEYHCAEHHBIX BMAAX TOMAMBA TPETbeH IpynIbk
co3/aeT 0COG0 OJaronpusATHHE YCAOBHA Al HMX rasuduxallyd U T03BO-
AseT NMPHMEHHTb A8 3TOr0 MPOCTelllie TEeXHOJAOTHYecKHe CXEeMBI,

Yerpeprast rpynna. OCHOBHBIMH NPeICTABHTEIIMH YETBEPTOH IpyMNMb
SIBASIOTCA JpeBEeCHBIH yroah M TOpP(pAHOH KOKC.

IlpeBecHbit yroab B KayecTBe TOMAMBA AJf ra3oreHepatopos o6.a-
RaeT pAAOM XOpOIRMX IMOKaszaTte/ei: BHCOKOH TenmaQTBOPHOCTHIO, MAaJoOH
30IbHOCTbIO, HE3HAUMTE/NbHBIM CO/IeDKAHHEM JETY4YHX, BLICOKOH peaKTHB-
HOH CMOCOGHOCTBLI M HEeGOMBWMM  COAEPKAHMEM BJArH MNpPH MPaBHIABHOM
xpaHe#un., bonee BbICOKAT CTOMMOCTb JAPEBECHOTO YA MO CPAaBHEHHIO
C NpEeBeCHHOH /aeT OCHOBaHWE PEKOMEHIOBATH APeBeCHHHA yro.ab B Kade-
CTBe TOMMBA /It HeOOABLLUIMX IO MOUIHOCTH Ta30MOTOPHBIX YCTaHOBOK
(zo 10 4. €.) B OCHOBHOM MEPeJBHKHOrO THMA,

Topano#t kokc mpeicTasasieT CO60H HCKYCCTBEHHOE TBEP/OE TOMIKUBO,
nonyyaemoe IyTeM Harpesa BO3AYUIHOTO cyXoro topga 6e3 nocryna
BO31yXa MO BHICOKOM Temrepartypel. HauwnyumuM aas uenelt KokcoBaHust
ABN9eTCA TOPQ CpeldHel CTeneHH pasoxenua —B mpelenax 33 -+-659..
Topdanoit KoKkc ABASETCA BBICOKOKAYECTBEHHBIM TOMIMBOM IJAS1 MOJy4e~

Husg CuaoBoro rasa. Ero temnorsopHocts okoao 4500 kxaafxe; 30.1b-

HOCTL B npeferax 159, u comepxanne aeryunx 12—189%. Tlpuse-
JeHHBble XdPAKTEPHCTHKH JAPEeBeCHOro yrisi 1 TOPHIHOrO0 KOKca TOKa3bi-
BAIOT, UTO WX MOXHO ra3npuuMpoBaTh no nw6oMy npoueccy, Ilpaxkrtu-
YeCKH I/ STHX BHAOB TOn/MBa Hau0osee pacnpocTpaHer NPIMOH W
TOPHM3OHTANbHBIA MPONECCH rasuduKaiu,

6. OcHoBHble XapaKTEePUCTHKH TBEPAOro TOIUIHBA H nokasareian
raguduKaniu

WccrenoBanua rasupukaudy TBepAOro TOMNJMBA MOKA3BIBAKT, YTO PO~
TeKaHWe TeHePaTOPHOIrO MpOoLeCCa 3aBHUCUT OT CAeJYIOLHX XapaKTePHCTHK:
pedKTHBHOH CMOCOGHOCTH  TOMJWBE, [JOTHOCTH, COAEDKAHHA CMOMU~
CTHIX BelIeCTB, CMOCOBHOCTH K CMEKAHHIO, pa3Mepa YacTHIl, BAAXKHOCTH,
CONEPKAHHA B TONJHBE CepPH M, HAKOHell, ero 30JbHOCTH.

PeaktnBnan cmoco6HocTb. [lof peakTHBHOH CcnOCOGHOCTLIO TBEp-
JOr0 TOMAMBA B BOCCTAHOBHTENBHOM Mporecce OOLIYHO MOHUMAWT CKO-
poCTh npeBpalleHnsl YrIeKUCAOTH B OKHCh yraeponaa. Ilns BuisicHeHUs
t$haKTOpPOB, BJAMAIOWMX HA PEAKTHBHYIO CMOCOOHOCTL TOIHBA, GBI MPO-
Beled DAL MCCAELOBaHHiI, B pe3y/bTaTe KQTOPLIX YCTAHOBIEHO, YT10:
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1) naubGoabliee BAMAHME HA PEAKTUBHYX CMOCOOHOCTh OKAa3biBAET
CTPYKTYpa MOJeKya yraepoaa B JaHHOM TOIINHBE;

2) ueM Onmxe 3Ta CTPYKTYPa K JAPEBECHOMY YIMO, T€M TOMAHBO
aKTHBHee, W Hao0OpoOT, YeM Oauxe CTPYKTypa K rpadury, TeM TOIVIHBO.

MeHee AKTHBHO.
YCTHHOBJIEHO TaKXKe, 4TO PpPeEeaKTHBHAA CrOCOGHOCTb 3aBHCHT OT BO3=

pacra Ton.jguBa, MOTOMY K TOIIMBY € BBICOKOH peaKTHBHOH Cl10cOBHO-
CTbK) OTHOCHTCH JIpeBeCHasds pAacTUTEeJbLHOCTb, 4 K TONJIHBY C HHU3KOH
pPeakTHBHOA CNOCOGHOCTLIO — AHTPALMT.

19 renepaTopHOro npouecca peakTHBHAA CMOCOOHOCTL TOMIMBA
ABAAETCA BeCbMa BAXKHBIM MNOKAa3aTeneM, ONPeAe/IsiOlINM HHTEHCHBHOCTh.
rasudHKalunH, BpPeMsi PO3XHIra TOMAUBA W Ip.

[InoTHoCcTh. I1IOTHOCTL rasoreHepaTOPHOro TOMAHBA 3dBUCHT OT BHAA
TOMJINBA, CNOCOGA ero 3aroToBKH HJAM 0O6pab6oTku. UYem Bbille mJoT-
HOCTb TOMJHMBA, TEM Bbillle €ro ILEHHOCTb, ITO NpPeXIC BCEro CKashis
BAeTC HA yBeJHYeHUH HACHMHOrO BeCa TOMJAHBA B OyHkepe TrasoreHe-
patopa, 4YTO yBeJMYHBAET BpPeMs MEXAY 3arpyskamH v BeneT K obuqer-
YeHHI0 00CaYKUBAHHUS.

Hapsaay ¢ naoTHoCTbO TOM/IHRA, HMeeT 3HAUEHHE U ero MeXaHuye-
cKasi NpoYHOCTb, [IpM HENOCTATOYHOH NPOYHOCTH OO6PA3YIOILAACH MEIOYb
co3ldeT B CMOe rasuduuUHPYeMOTO TOMIMBA YYaCTKH BBICOKOrO COMpO-
THBJIEHHSl, KOTOpble MNPHROAAT K HAPYLIEHHI® HOPMAaJbHOro mnpouecca
rasvpuKaunu,

CoaepaHHe CMOJHCTHX BellecTB. JTOT MOKa3aTelb TBEPAOTO TOM-
JHBA ABJSETCA ONHHM M3 TJaBHLIX, ONpeleAdIOIHX CXeMy [Ipollecca
rasuduxaunn. asndukanuio Tomausa, Goratoro JeTy4dMH, B Tras3oreHe-
paTopax CHJIOBOrO rasa yaule BCerO BEAYT MO OOpaleHHOMY mpoleccy.
Ilpn 3TOM cxeMe yCTaHOBKA B [1eJOM MOJYy4ydeTcd NpPOILE, a ra3 OKa3hbl-
BaeTcA CBOOOIHBIM OT CMOMAHMCTHIX TPHMeCell, KOTOPHIE€ YaCTHYHO CropaoT,
a4 YaCTMYHO pas3naraioTcs, MNPOXOAsS uepe3 30HY BHICOKHX TeMIEpaTyp..

CnekaemMocTh. CBOfiCTBO ra3oreHepaTOpPHOrO0 TOMAKBA COXPAHSATH
CBOI0 (JOpMY MpH NPOXOXKAEHHH NO 30HAM rasoredepatopa 6e3 3HAUH-
TeJbHBIX H3MeHeHHH TakKke onpeflenseT OIHY M3 KayeCTBEHHBIX CTODOH
npouecca rasuduxauud Teeploro Tomausa. Cnekanwme Tonauea B GojbliHe
KYCKH 3aTpyaH#feT ero mnpOJABHMKEHHe [0 laxXTe, NPUBOAMT K o6pa3osa-
HUIO B C/10e Ta3oreHepatopa mycTOT H IPOrapos M Hapylider npolece
rasupuxaunn. Msmenbuenue KyCKOR TOIMIMBAa BO BpeMs mnpeOblBaHHA
B ra30reHepaTope Takxe OTPUIATEJbHO CKA3bIBAETCH HA MPOTEKaHHH
npouecca rasudukaluy, TaK KaK MPHROJIMT K pPe3KOMy BO3PACTAHHIO CO=-
NPOTUBJIEHHT €104,

Pa3mep 4acTtuy Tonausa. Pasmep 4aCTHI TOMAHBA Oka3bipaeT 00/b-
WOe BJAMAHHE HA NPOTeKaHWe Npolleccd rasu(PuKalny, ero MHTEHCUBHOCTh
M KayecTBO NOJYyYaeMOro rasa,

OcHoOBHbIE peaKLUlHH reHepaTOPHOrO NMpolecca ABAAIOTCH TeTepOoreHHbMA,
T. €. NPOMCXOAAT B IVIOCKOCTH CONPHKOCHOBeHHs [IByx (a3 — TBepIo#
W ra3oo0pasHoid., B oTanune oT ra3oBbX TOMOPEHHLIX peakiui, HIAYLLHX
BO BCeM o0beMe, ragudukalus TBepAOrOo TOMAHBA MOXET MPOUCXOLHUTH
TOJNBLKO B MeCTe CONPHUKOCHOBEHHs TOMIMBA € KHUCAOPOAOM BO3AYXa,
NMO3TOMY Dpa3Mepel KYCKOB ra3uPUUUPYeMOro TOMAHBA WMelOT GoJblloe
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BAHSIHUE Ha pafoTy rasoreHepatopa, OT BeAMYHHBI KYCKOB TOIJHBA 3a-
BUCHT YyeAbHas TMOBEPXHOCTh, T. €. OGIUAfg MOBEPXHOCTh KYCKOB, NpH-
XOOAUIMXCA Ha ejluHMIly 0ObeMa, C yBeaWyeHHeM KOTOpOH MOBLILIAeTCH
NPOH3BONUTENLHOCTb Fa30T€HepPaTopa.

Baaxnoctb. Colepxanne BJarn B TOMINWBE fABIAETCA BAXKHOK Xapak-
TEPHCTHKOH ero MPHTOAHOCTH KAaK ra3oréeHepaToOpHOro TOMJWBA.

Hccnenosanus nokasbnBalT, 4TO NpHU oGpaLleHHOM Npoilecce yRelHye-
HUE BJAXKHOCTH OKA3HBAeT CYLIeCTBEHHOE BAMAHHE HA MPOTeKAHWe peak-

UHA B akTHBHOM 30He rasorexepartopa. C yReJIHYeHHEM BJIAXKHOCTH TOM-
JUBa2 XMMHYeCKHH cocTtaB

ra3a yxyaiuaercsd, a MOLL-

henc —_J(\ A - HOCTb [OBHTaTels [afaer.
40 T AT Ha ¢ur. 8 npusenens naH-
] — 1 Hole [2] O BAMSHMH Baax- -

: HOCTH OPEBECHOrO rasore-

[
L]

b o— ——]

C?macuact M HEepATOPHOTO TOM/IHMBA Ha
Il l ——
[ \ [ !

Q- wacn/®  MOLIHOCTH NsHTATES.

20 r /.._ | O 177, Boicokoe conepxaHue

|
‘ P I T BIATH B TOMJIMBE CHHNKAET

H
" /I N TePMHYECKHH KO3 UIMEHT
10 —f—1 + ' 1200
L
|
7

g
4
]

! \ M0JIe3HOTO JeHCTBHA Taso-
} ! 1100 reHepaTopa ¥ TNpPHBOIHT
| N K YBeAWHEGHHI0 pacxona
0 Jé 40 S0W%abe. TOMNJXBA.

Braxnocts  TOMAMBa
®ur. 8. BangHue BIaXHOCTH JPEBECHOIO raso-  onpejgeiseTcs KaK OTHOlIe-
FeHepaTOPHOrQg TONJMBA Ha MOILIHOCTh JABHIA- Hie Beca COIlep)Kalueﬁcs{

T B HeM BOJb K I[IeDBOHa-
YyaJLHOMY Becy TONJMBA WJIH K ero BeCcy B abCOJIOTHO CYXOM COCTOfi-
HUK, PasanyaioT a0COMOTHYI0O H OTHOCHTE/NbHYK BAAKHOCTB TBEPIOro
TOM.THBA,
OTHoweHne Beca BiarM, cojlepwailiedics B TOMJAMBE, K MePBOHAYATh-
HOMY BeCy TOIIIMBAd Ha3HBAeTCH OTHOCHTEABLHOH BJIAWHOCTLIO M BhIpa-
KdeTcqa B npoueHtax QopMyao#

Wom = S15-52.100. (1)

OrHOlueHWe Beca BAaru, coxepxaiefics B TOMAHBE, K BeCy CYXOro
TONIMBA HAa3biRaeTcss aGCoMIOTHOM BAAXKHOCTBIO M BhIpaxaercas Qop-
MYJI0H

G,—G '
Waﬁc = sz . 100; (2)

rie (7; — BeC BJIAXHOTO TOMIHBY;

(J, —Bec TOIMIHBA, BLICYWIEHHOro M0 moctosuxoro Beca npu 105°C,

Ilna nepeBola OTHOCHTe.bHOH BJAAMHOCTH B aOGCOAOTHYHO M OOGpaTHO
MOXHO MOJAb30BaThCA Tabn. 3.

Baaxunocte napesecunn onpenensercs no OCT Hapkowieca 250
»MeToab (PU3NKO-MeXaHHUECKHX HCNLITAHMH ApeBECHHB“; OTOGOP npobd
ON% OupeleNeHHs BAAKHOCTH KOPOTKHX JapoB npoussonutcs nmo OCT
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Tabauya 3

{lepeBol OTHOCHTEeNbHOH BJaXKHOCTH TonaHsa (B %) B aGCOMIOTHYIO H

o6parHo
BaaxHocTh TouamBa B 9,

OTH, abc. OTH. a6e. OTH. abc. OTH. abc.
1 (01 | 19 23,46 37 5873 | 55 122,22
2 2,04 20 25,00 38 61,29 56 127,27
3 3,09 21 26,58 39 63,93 57 132,56
4 417 - 28,20 40 | 66,49 58 138,00
5 5,26 23 20.87 41 66,67 50 143,90
6 6,38 24 31,58 42 72.41 60 150,00

7,53 25 3333 43 75,44 61 156,41
8,69 26 35,13 4 | 1875 62 163,16
9 9,89 27 36,99 45 81,82 63 170,27

10 11,11 28 38.80 46 85,18 64 177,77
11 12,36 20, 40,84 47 88,68 65 185,71
12 13,64 30 42,86 48 02,31 66 194,12
13 14,94 31 44,93 49 96,08 67 203,33
14 16,28 32 47,06 50 100,00 68 212,50
15 17,65 33 49,25 51 104,08 69 222,58
16 19,05 34 51,51 52 108,33 70 233,33
17 20,48 35 53,85 53 112,77 —_ -
18 21,95 36 ' 56,25 54 117,39 — -

Hapkomneca 8649/163 ,Ilposa aas oromieHus. MeToAM onpene’eHAs
BJIAXHOCTRH®.

CylKa npeBeCHOr0 TOIMMMBA MOXET NPOU3BOAHTHLCH HCKYCCTBEHHBIM
M ecTeCTBeHHbBIM nyTeM. [IpHMepHble CpDOKH eCTeCTBEHHOH BO3AYIIHON
CYIUKH NpPOB COCTaBAAIOT: 4 OUIKYPEHHOH MApPEBECHHbI JIHCTBEHHHLIX MO-
por ot 12 mo 18 wec.; ana xBOMHHX — 10—12 mMec.; 4189 KOJOTHX
apoB — 6—9 mec, IlyreM BO3AyWIHOH CYUIKH COJAepxkaHHe BJaard 8 Je-
pese MoxeT OHThL AoseaeHo xo 15—209

M3 HCKYCCTBEHHBIX BHIOB CYUIKH [pEBeCHHbLI CJeAyeT YKa3aTh Ha
CYLIKY B OrHEBBIX CYLIWJAX, CYIIKY OTPa0OTABLIMMHM rasaMM IBHTATENs H
NOLCYWIKY TOmniaMBa B OyHKepe ras3oreHeparopa.

Conepwanue cepnl. ComepaHHe Cepbl B reHepaTOPHOM rase 3aBH-
CHT OT ee KOMWYeCTBa B TOIAMBE H MOXET MEHAThbCd R LIHPOKHUX Mnpe-
nenax, Bes crneunanbHO# OYHCTKH CH/JOBOH ra3 He npHroldeH Ais yno-
Tpeb.1eHHsl B ABUTATENAX BHYTPeHHero cropanus. kI3 u3BecTHeIX BHIOB
TBEPJOro TOMAHBA TOALKO JpPOBAa, pacTUTeNbHbie OTXOAB M HEKOTOpbLIe
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copTta Topda MOryT cumrtathcs GeccepHuctsiMu. Cepa B Tommmee coleps
KUTCS B QOpMe pa3aMUHLIX HEOPraHMYEeCKMX H OPraHHYyecKuX Coeldu-
Heuu. Ee xoaumyectso B Topde moxoaut x0 29, B IOHEUKHX
yrasx 1o 4%, a B kuzeaosckux yrasx zno 8,3%.

30abH0CTb. Yem MeHbllle cOXepxaHde 307 H YeM Bhillle TeMmOepa-
TYpa ee KMAKONJIABKOrO COCTOsiHHA, TeM Jy4lle TOMIHBO. 30.b, HME-
UMe HU3KHEe TeMNepaTypH MiaBJeHHsd, 00pasyloT IIIAKK W 3aTPYAHSIOT
NPOTeKiHHE Mnpolecca rasndHKalmnH.

301bHOCTL APEBECHHLI W APEBECHOrO yrisi He npeBbillaeT 2—39%,
TeMmepaTypa MAaBJeHHs 307b JexuT B npegenax 1200—1400°C, no-

3TOMY Ta3uPHUKAUNA JAPEBECHHBL
M JApPEeBecHOro yris MOXeT Npo-
Hudekces v AW M3BOMMTLCA 6e3 oraceHust wina-
0 /////////ﬂ\ KOBaHHA rasoreHeparopa. 30.b-
\ KMX mpeaeaax, OoAHaKoO .11 CTa-
IIMOHAPHBIX 'a30MOTOPHBIX YyCTa-
HOBOK  ynorpebaserca  Top)p
////////// 7 C 30/AbHOCTBK) He BHIIe [5—
b Vs S S S s S s
Ll Ll L L
K CpeHeNJaBKoW H nerkonjac-
Qur. 9. XapakTepHCTHKA 9M€MeRTapHOTO KOH M 4YaCTO TPeOYIOT ChelHab-
COCTaBd TBEPAOrO TOILIHBA, HbIX MEpPONpHATHH, oOrpaxiai-
uux hyTeporKy rasoreHeparapa,
boabmmHCTBO KaMeHHBIX yrae# naer nerkoNiaBKyl 304y ¢ Temnepa-
typo#t naasnenuss 800—1000° C; an Taxux BHIOB TOMIHBA MPHMEHAIOTCS
CreinyalbHHe KOHCTPYKUMH ras3soreHepaTOpPOB H CNOCOOB BeldeHHA Mpo-
1necca rasu(puKanmuu.
pH3yeT: OpraHdyeckyw maccy (0), ropwouywo Maccy (2), cyxyio maccy {¢)..
pabouee TorauBo (P). Kawiasg M3 HUX onpenedsercd BXOASIMMH B Hee
anemeHTamu. [Ipeacrasnenne 006 3THX XapakTepHCTHKAX [daeT cxeMmMa Ha
dur. 9.
nupa. Belgenewue opranudecko#t  macce, kak cymMbl CHO n N npaer
BO3MOXCHOCTh ONIPeleJuTh NPHPOLY TOIIMBA.
Yraepon —nanbodee BakHad COCTAaBHAas 4acTh TOMIMBA; sIBAgeTCH
OCHOBHBIM HMCTOUHHKOM ero NOTEHIWAALHOro Terja. Yriaepojga B TONAWBE

HOCTb TOpda KonebaeTcd B HIMPO-

: AN
189/. 3oawr TOpda OTHOCATCH
CTeHKM TOIVIMBHWKA W KOJOCHHKOBYIO peleTKy OT HAJIMMaHHA 1IAaKa.
DleMeHTapHHEH COCTAB TBEepPAOro TONJIHBA Xapakre-
CymmapHoe collepxaHue 304bI M BJIArd xapaktepusyer OanaacTt Ttomn-
00bIYHO cozepxHTca Ooasule, uem BOAOposd. Eciau B TOnMMBe OTHOMIE-

C
Hie —- 3HAYHTEJIbHO, TO TAKHe TBEPIHe TONIMBA FODAT 6e3 niIaMeHH

HIH C KODOTKHMM MJIaMeHeM (ToOlLMe yrad), u, Hao0OpOT, yBeaHYeHHE
CONepxKaHug BOJAOPOAA MPHBOAHUT K BbIACNEHHIO 3HAYHTEJLHBIX KONHUYECTB
CMOJIMCTHIX JeTYYHX BelliecTB, CIMOCOOHBIX AaBaTh KONTALlee nAAMS,

Bonopon sBasieTcs BTOPHIM MCTOYHMKOM Tenna TOmauBa., B Tomause
pa3nnyaloT CBA3aHHBLIH u cBoGOAHBIA BOnOPOR. CBA3aHHHH BOXOpPOI Ha-
XOIMTCA B TONMBe B COEZMHEHHM C KHcaopoiom B Buze Bnardh H,O
Tenj1a He BblAeasierT.
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Kucnopon opranmueckoft Maccol TOIUIHBA MOHHKAeT ero TeMIoTBOp-
HOCTb HA TO KOJHYECTBO Tell1d, KOTOPOe BLIAEJEHO NpH OBGPA3OBAHUH
-COeIMHEeHUs] KHCI0pPOoJa C BOAOPO/AOM B CAMOM TOMJHBE,

A30T BXOOHT B COCTaB TREPAOr0 TOIMIWBA B BHIE CAOXKHBIX a30TH-
CThIX COeXHHEHHW, KOTOpble MPH Ta3vupuKauuy TOMAHBA pasaaralorcs
-C BulpefeHueM CBOGOIHOIO a30Tad, fepexoaslero B COCTAB reHepaTOPHOro
ra3a. A30T HeakTHBEH, BCJEXCTBHE 4Yero B COCTaBe TFOproyYed Macchl TOM-
AUBa OH gBJfeTCs OannacToM.

Cepa, comepxaliasci B TBepAOM TOMIHBE, CBfI3aHA C PAa3THUHBIMH
aqementaMu B Buge FeS, FeS, u CaSO,.

[lpu ropeHun, Hapaay ¢ YriepojoM # BOACDPOAOM TOM/IHBA, cepa
ABAfeTca Teniaoo6pasylouidM 3jeMeHToM {(NpH  cropauud [ K& Cephl
B cepuucThlit ras SO, spizenserca 3200 xxaa Tenna), OIHAKO C TOYKH
3peHust TPe§OBaHWM K ra3oreHepaTOpPHOMY TOILVIMBY Cepa dABAseTCH Bpeil-
‘HO# npuMecblo. CepHHUCTHIET a3 M CepOBOLOPOHA, BXOAflHE B COCTaB
redHepaTopHord rasa, CH/ALHO DPAa3be]alOT MeTalIHYeCKHe 4YacTH YCTd-
HOBKH,

Jeryyas vacrs tonausBa (V). Buixox neryyux BemecTs — BechbMa
BaxHaa ocoleHHOCTh Tomnuea. C BHIXOAOM JETY4YHX CB34H pAld CBOUCTB,
KOTOpbie OfNpelensorT cnocob rasupHKaivdd TONAWBA /I8 NOJAYYEHHHd CH-
NOBOro rasa ¥ TEXHOJAOTHYECKYI CXeMy TasoreHeparop-
HOH YCTAaHOBKH B Le.JOM. Buxon netyynx Bo3pactaer OT aHTpa-
UMTOB K OYpLIM yrasaM H Topdy, A1 KOTOPOro 3Ta BeJNHYHHA [JOXOIHT
no 709,.

Tenaorsopuocts TonauBa. B CCCP rtenaorBopHocTs TOMIMBA
00biuHO onpegenserca no dopmytam J[, M. Menneneesa

Qs = 81 C+300 H — 26 (O—S); 3
Q. =81 C+300 H—26 (0—8)—6(9 H+W). 4)

3aecy C,H,S 1 O —npoueHTHoOe coZep:aHHe 3THX 3JeMEHTOB B TOfl-
JIuBe.

CocraB apeBecHHBbl. [J1aBHOH 4aCTbIO JIDEBECHHH HBASIOTCA OpraHH-
'yecKMe COelHHEeHHs, B COCTaB KOTOPLIX, KpOMe Yrjepona, BXOAAT BOXO-
pOA, KHCIOpPOL K 330T,

HcTounuKH MHTaHUS ApEeBECHBLIX MNOPOA OAWHAKORH, MO3TOMY, He-
CMOTPA Ha pa3HOOBpa3He [peBecHBIX MOPOA, HX OpraHuueckue Macchl
Mano OT/JIMY3KTCd APYr OT Apyra.

CMO/Bl HAXOIATCA K3K B JpeBecMHe, TAK 4 B KOpe JepeBa. Brixon
CMOJbl MOMXET M3MEHHTLCS B 3aBHCHMOCTY OT MOPOMALI AePeBa M yCAORUH
ero MpoOM3pacTaHus.

30/1bHOCT ApeBecHHnt kosebaercd or 0,2 xo 1,79 u Takxe 3aBHCHT
OT NOpPOAH IPeBeCMHH H OT YCJOBHH MNPOH3PACTaHHA.

Pu3nyeckue caoicTBa ApesBecHHH. Jinm rasudHkauvH APeBECHHDI
BAXKHBIMH [1OKA3aTeIIMH ABAAKTCH Caelywlide ee ¢usHUeCKHe CBOfCTBA:
yoe/lbHbI BeC, BAAMHOCTL M MeXaHudeckas TIPOYHOCTL JPEBeCHOro
yras.

YaennHblA BeC BellleCTBAa JAPEBECHHBl A Pa3HBIX NOPOA MOYTH MO-
CTOsiHeH K npuHuMaercs paBHbiM npuMepHo 1,56. C yseaunueHuem ynens-
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HOro Beca pacreT O0beMHHH BeC M TEMJOTROPHOCTbH APEBECHHH., ITO:
06CTOATENLCTBO MMeeT GO0/bLIOE 3HAYeHHe NPH SKCNI0ATAMH TPAHCIOPT-
HbIX Ta30reHepaToOpoR, TaK Kak C yBe1HuYeHHeM OOBEMHOro Beca IpeBe-
CHHBl yBE/NHYHBAETCd MNPOJAO/MKHUTENBPHOCTL paboThl rasoreHepaTopa Ha
OIHOR 3arpy3ke.

CpasHuTenbHas OLEHKAa Pa3HBIX MOPOJA IPEeBECHHH N0 yAeIbHOMY
BeCy H O6DbeMHOH TelJIOTBODHOCTH nNpHBeneHa B Taba, 4. J[pesecHHa
BCerfa coaep:uT B ceGe TO HAM WHOE KoaudecTBO Bnaru. Konnuectso-
ee B CBewecCpyGneHHOH npesecuHe poxoaut a0 609,. Tasnduxauus Ta-
KOr0 TOMAMBA 3aTPYAHEHAa, ¥ NOTOMY JPeBeCHHY NOACYIUHBAIOT KO0 Ha
BO30yXe, B CMElMAJbHHX OTHEBHIX CyMIWnax, AWOO B OyHKepe rasorexe--
paTopa, myTeM o0TcoCa H30bITOUHRX mapoB. Pasauuair aBe @QOPMBE
BJard: CBOGOAHYIO, COAEDHKAIYIOCA B MEeXKJEeTOYHHX IPOCTPaHCTBAX
ApeBeCHHH, H THIMPOCKONHYECKYIO, HAXOAALLYIOCH B CTEHKAX CAMHX KAETOK,

Tabauya 4
YaeanHblii Bec M o0heMHasi TENJNOTBOPHOCTb Pa3JHYHBIX NMOPOJA NpEeBeCHHDI
8r | g2
QX% E*a !
Mo YoenbHu# gE"_’ B Ef{gg:q:cirafg [
pofa ADeBeCHHBI BEC % Eé y EEE‘ 2DOB
SEza | Iif.
83E: | ®BE:E
pa6 ... ... .. 0,720 461 1979 4200
dy6 . . . . . .. 0,706 452 1947 4307
fceb . ., . . .. . . 0,679 435 1870 4208
By ... ... .. 0,630 403 1723 4276
Bepesa ., .. . . .. 0,593 380 1630 4290
JlucTBeHHnua . . . . 0,547 350 1565 4470
CocHa . . .« « .« .. 0,493 316 1413 4473
Oapxa . . . . . .. 0,465 297 1304 4392
Ocga . . . . . .. 0,431 276 12390 4490
Enb . o . oo 0. 0,421 269 1170 4350
Muna . . . . . .. 0410 268 1214 4530
Maxta . . . . .. 0,410 262 1187 4532
Tonoab . . . . . .. 0,330 224 990 4421

B 3aBuCcMMOCTH OT TeMmepaTypbl H BR2XHOCTH BO3AYyXa ApeBecHHa
MOXET BMNHTHIBATH MAM BHAEAATH BJAAry RO TexX MOpP, NOKa He YCT3HO-
BHTCA PABHOBECHGE COCTOAHME MeXAY BAAXKHOCTBIO NDEBECHHBI H BIAX-

HOCTBIO OKPY:XalIleH cpeasl,
M3 ¢ur. 10 Buano, 4to yem Gosblle OTHOCHTEAbHAS BAAXKHOCTH BO3-

IyXa U HUXe ero Temnepatypa, TeM Ooabuie CONEpPXKaHWe BAaru B BO3-
AYLIKO-CYXOH ApeBecHHe NpH PARHOBECHOM COCTOAHMH.
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TennoTBOPHOCTL npeéecunm. TennorBopHoCTL paGoue#t MacChl ape-
reCHHBl B cpexreM coctasaser 2700—3000 wkxas/xe.

Huswyw (pabouyio) TENIOTBOPHOCTb JAPEeBECHHbl, B 3aBHCHMOCTH OT
BJAXHOCTH, MOXHO OMNpeleauTb NO 3MIdpuyeckolt ¢opmyae npod,

A. A. Haaexuna:
Qu=4370—50 W, (5)

rae W —otHocHTeNnbHAA BJAXHOCTb ApeBecHHH 8 9.

Hag otaeabHwx mopoa apoB TemnoTBOPHOCThL (Qy NMPH JaHHOH/ BAAXK-
Hoctn Wy pabouero TonaHBad MoxeT ObITh OMpejiefleHa NO CAeAYIOLHMM
dopMyaam:

CocHosan apesecuna Qu =4510—51,6-W, kraa/x2

Enosas npesecnna Q= 4460—50,6-W, rraa/ke

Iyv6opaa npesecuna Q, =4345—49,5-W, kraa/ke

Bepesopas npesecuna @, =4420—50,2- W, kkaa/xe

Ocuuosas npesecuna @, =4350—49,5-W, kxaa/xe

XS
i
|

AN

15 —c—/
10
10 w\ol-/i \ ?
L >
0 % /
; o
//

I~ /
%%
0o 0 40 s 60 70 80 9 105

Ummgcumenoras naacocis boidyxa

Cofepmanue Bnoeu 8 Bosdpumo cyxow dpelecune

o

®ur. 10. 3aBUCHMOCTE BJAXKHOCTH IPEBECHHBI OT BJAXKHOCTH
H TeMIeparyphl BO3IyXd IDH PaBHOBECHOM COCTOSAHHH.

B Ta6a. 5 npueencHul 3/eMeHTaPHBIH COCTAB W TEMJIOTBOPHOCTH pa3-
THUHHIX APEeBECHBLIX NOPOA.

Jpesecuna cosepxnt n0 809, meTyunx BelIeCTB M TOPHUT AJHHHBIM
nnaMedeM. Ecau npunats nauny naamedd cocHsl 32 100, To cootser-
cTBeHHO Aas Gepe3bl nonyuum 76, mas eam 71 w ana  oavxu 52,

CocTaB npeBeCHHb CKa3biBAeTCS M Ha XapaKTepe naaMeHd. Tak, Ha-
npuMep, 6epe3a U HEKOTOPLiE XBOHHEIE MPH TOpPeHHH AAIOT Tycroe, Go-
raToe yrJepoAOPOAaMH, CHALHO M3Jyyalolliee njamMs, B NPOTHBONOMOXK-
HOCTb OCHHe, ropfilled CpaBHUTENBLHO OJEAHBIM, CHHEBATLIM, NMPO3PAYHRIM
nAaMeHeM.

bypaa (kap6oHu3upoBaHHas) npeBecHHa. OnHuM H3 MeTOHOB [O-
BhILIEHHA KayeCTBd APeBeCHHBH KaK Ia3oreéHepaTOpPHOro TOMIHBA ABISETCH
KapOOHW3allKs, NpelacTaBasionas cobow npouecc TepMHYeCKOH 06padoTku
HpeBeCHHBI, NPOBOAWMOH NMpH TeMmepaTtype, AOCTATOYHOH 14A% yAaneHus
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Tabauya 5
CocTaB H TeNNOTBOPHOCTb APEBECHOro TONHBA

NpoueHTHOE cogep)KaHue §' éf:'g
. §58 | 5&g
NMopona ape- ! = 3 Exs:§“
p Ap B OpraHHuecKoil macce B CchlpO# RpeBecHHE bt g§ reE
BeCHHELL w S B =
a° <9m
282 28
C H 0+ N w 38% TOX
+ BJIATH 304 A c:g g g ..T'f g =
Oy6é . . .| 50,7 | 6,05 43,25 430 2,1 4530 2130
bepeza , | 49,3 | 6,1 44,6 50,4 0,7 4590 1940
Oabxa . .| 49,0 | 6,25 44,75 51,0 1,4 4540 1855
Ocuna . , | 488 | 6,1 45,1 440 1,1 4450 2180
Cocua . .| 50,2 | 6,1 43,8 574 1,4 4740 1700

paara (270—290°C), Goablued vacTH YrAeKHCAOTO rasa H YaCTHUYHO
NpOAYKTOB CYXOff TeperoHkH, HO HeJOCTOUYHOH A1 noaydenusa 6yporo
yias.

TMocne Tako# oOpaGoTkM apeBecuHa npuoOpeTaeT O60abIIYIO TBep-
A0CTb, TUVIOTHOCTh, MEHBIIYI0 THrPOCKOMHYHOCTL H  MOBLIILIEHHYIO
B 1,5—2 pasa renaorsopHocts (5700—5800 xxas/kz). Ilpu rasuduxa-
uuu o6pasyeTcd ras, coaepKauiufl MeHblue CMOJA M KHUCJOT.

OcHOBHBIC  mnOKa3saTteJd ra3dpuHralMd  apeBecHHbl.  pese-
CHUHA —Nerko  rasdduuupyemoe TOnAMBO., He3HayuTenbHas 30JBHOCTB
ApeBeCHHBL M BHICOKAA TEMMEpPATypa INJABJEHHS 30bl JalOT BO3MOXHOCTb
paGoTaTh C CYXuM 30A0yJnajeHHeM, @ BHICOKad PeaKTHBHASA CHOCOOHOCTh
JIPEBECHOTO YIad, KoTOph# oOpa3yercs W3 JApeBeCHHB B MpoLEcce CyXOH
neperoHKH, ¢noco0CTByeT 06pa3oBaHui0 KalopHHAHOTO rasa.

CocTofHune ApeBeCHOTO yrns, MOJydYalomerocs B aKTHBHOH 30HE IpH
rasuduKauii ApPeBeCHHsH, OKasbiBaeT OOJbLIOE BJAMAHHE HA TeyeHHe raso-
reHepatopHoro npouecca. Ilpu rasudukauuu MsArkux ApeBeCHBIX MOPOX
yroib B BOCCTAHOBHTE/bHOft 30He MOJAYYaeTCH HeAOCTATOYHO [POYHBIM,

Beuay 6Gonee OLICTPOrO BHLITOPAHH§St APEBECHBIX YrJeH MArKHX MOQOX,
npH paGote Ha ONHOM H TOM XKe rasoreHeparope oTOGOp raza B HeKOToO-
PBIX "CAYuanX peKomeHayerca yMeHbinaTh Ha 20% Mo cpaBHeHmlO C rasu-
¢HKanuet TRepaAbX MOPOA, 4TO HeOOXOAMMO A8 NpeAYHpexiaeHHs ONyCs-
KaHHA YDPOBHA aKTHBHOM 3oubl. I1pu paGore Ha ApeBeCHOM TOIIHBE MATKHX
OpOJ NPOHCXOMUT GLICTPOE 33aCOPEHHE YIOJBHOH MEJ0YbLID OYHCTHTE/Nb-
HBIX YCTPOHCTB YCTRHOBKH, YTO COKpAUIAeT BPeMA MeXAy YHCTKaMH,

PexxuM rasudukalUHM 3aBHCHMT TJ4BHbIM 00pasoM OT pasMepa H BAAXK-
HOCTH APOB, WHHTEHCHBHOCTH TNpOUECCa, BBHICOTH U (POPMBI Kamephl.

B 1a6n. 6 nNpPHUBOAMTCS INPHUMEPHHI COCTaB ra3a, MNOJYUYEHHOro H3
IpeBeCHHb B CTaUMOHapHHIX ra3oreHepaTopax CH/I0BOrO rasa.

Buixol cyxor0 reHepaTopHoro rasa npu rasudHMKauuM ApeBeCHHb
xonebaerca B cpenwem ot 2,0 mo 2,5 #m® na 1 ke paGouero Tonausa,
Pacxon apos ¢ BaaxHocTeo 15 —209%, cocrasaser 1,0—1,1 xefy. 4. c.-4ac.
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Tabauya 6

MpuMepHLIR cocTaB cHioBoro rasa M3 JApeBecHHbl, MNOJAYYaeMOro
B CTAllHOHApHBIX Ta3oreHepaTopax oOOpalieHHOro mpoliecca

@
a OGBemMHBIl cOCTAB CYXOro '
5 FreHepaToOpHOro ras’a B % g-g“
= CowX

Poa tTonnusa z O =
3 H2e3
e Opod
=< COy CO | Hy CH; | Og Ng |[SE 8
Mm TEzE

X BOiiHHe NOpPOAN — AJIH-
Ha 710 MM e * 8 & 4 & e s 20r0 7:0 2716 1511 2:2 — 48’1 1415

CocHa 65%
Ean 309, }CMECB . .| 255 56 (29,2 11,7 3,3 | 0,1 |50,1 | 1470
Bepesa 59,

ngg& 35113901{&- 5,00 }20,0 7.0 27,3 126 | 37 | 0,2 |49,2 | 1480
Ulena . ........| 300 68 |281 (154 3,0 | 05 |46,2 | 1510
lllena 6epesoBas , . . 450 | 54 326 (12,0 | 3,7 | 0,2 |46,1 | 1640
Eab: merpoBka . . . . . 47,0 110,9 |20,1 (11,8 | 26 | 04 |54,2 ) 1140
CoCHa u eap — gauHa
500 mu . . . 20,0 | 11,7 1178 (19,1 [ 1,9 | 0,0 |49,5 | 1197

Dy6 (4ypxa)40x40x 60 mm | 31,0 | 12,66/ 17,20 0,10] 321 | 0,73 | 56,02| 1041

;

‘C yBeJHY4eHHEM BJIDKHOCTH DPACXQN APOB_yoBuiuaercd, Tak,. B cepufiHom

rasoresepatope -2 xonctpykunmn LHUWIAW npu rasuduxaumu mpos
_pasmepom 80 X 80 x 250 MM ¢ BaaxHOCTbIO.NQ. 50% YAEMbHHIR pacxon
KoneGnercs B npenenax 1,5—2,0 xe/3.a.c.-uac.. T

HpeBecuslii yrone no/Ayyaercd nyTeM HAarpesaHus M PasiOXKeHHs
npeBecHHb 6e3 L0CTyna Bo3dyXa (CyXas meperoHKa), AHGO Mpu Orpaxu-
YeHHOM AOCTYNe BO3AYXd, NyTeM BLDKHIa B KOCTPaX MIAM meyax.

YraexoxeHue OTAMYAETCR OT CYXOH NeperOHkH Gosiee BHICOKOH TeMme-
paTypo#t mpouecca; NpU 3TOM Yroab Moayuaercss Gosee MPOUHBIM,

Ilpu narpeannu apesecuns a0 400° C npomecc Ccyxoff neperosku
B OCHOBHOM 3aKaHYMBaeTCs, HO C Ja/bHEHIUHMM YBeJHYEHHEM TeMIEepaTypbl
pacTeT coflepxaHue YrAepoia, & CAeAOBATENbHO, MNOBLILIAETCA M TEm0-
TBOPHOCTb Yras,

KayecTBO yras 3aBMCHT OT €ro MAOTHOCTH H CONEpKAHWA HeJNeTydero
yriepona, KOTOPble H3MEHAIOTCA B 3aBUCMMOCTH OT YCAOBHMH Tpoll=cca
CyXOH neperoHKH,

[MaotHocTh yras konebnerca or 0,15 no 0,3. TlpuunHa Tako# Mamo#t

MJAOTHOCTH 3aK/I04aeTcy® B ero nopuctoctd, Cocras M cBOfcTBAa ApeBec-
HOTO Yris 3aBHCAT OT TeMmeparypPhl PaslOmeHUA ApeBeCHHbl. YeM Bhille
KOHEYHas TeMIepaTyPa pPa3noxeHHs APEBeCHHB, TeM Gonbile COAePKHTCA
B yriae yraeposaa,
. Ilpn HopManbHOM BemeHum Tmpouecca OGbEMHBH BHXOL Yras INpH
mepeyr sBaHWH ApeBecuHbl COoCTaBasieT 55—65%,. BecoBolt BHXOZ 3aBHCHT
OT TeMnepatypnl nepeyrausanus M komeGierca ot 25 no 409, or seca
flepepalOTaHHOR OpEBeCHHBI.

3 J1. K. Konnepos. 33

Ly
FUSsuionmoonlie.ru



Tabauya 7

34

OcHoBHBIE MOKa3aTeNH CHJOCBOro rasja, nojyyaemMoro npH rasHHKaluHH ApeBeCHOro yras
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I'urpockonuyunocts  Ape-
BECHOro yras  BeJWKa H
JNSL pa3/HYHEIX NOPOJ HeQIH~
HakoBa.

OcHoBHble MNoKa3aTenH
rasupHKkauud  ApeBeCcHOro
yrag. OuenuBas zpeBecHbif
yro/ib KaK rasoreHepatropHoe
TONAHBO, HeOBXOAMMO NMpeX e
BCEro OTMETHTb er0 BLICOKYIO
DPeaKTHBHYIO CNOCO6HOCTD,
Man0301bHOCTE H OTCYTCTBHE
CMOJ,

[IpakTH4ecKH HHTEHCHB-
HOCTb rasuduKauyuum apesec-
HOFO Yraf B CTaUHOHADHBIX
razoreHepaTopax NeXuT B pe-
menax 100 —160 xz/m2-uac.
YTO COOTBETCTBYET TEN/IOBOMY
Hanpsxennio 700— 1100 Toic.
KKkarf m2-uac.

Beixon cyxoro rasa mph
ra3uukauuy ApeBeCHOroO yris
¢ BraxHOCTbIO 159, cocrae-
nser ot 4 no 4,5 Hu® Ha
1 k2 pa6ouero Tonnuea. Pac-
X0 APEeBeCHOTO Yras COCTaB=~
naer 500—600 2f3.4.c.-uac.

XHuMH4yeckn#f cocTaB CH-
JIOBOTO rasa, MNOAy4aeMOro:
NpH ra3udHKaLnH ApeBeCHOTo:
Yyrida, ¥ €ero TenJA0TBOPHOCThH
npueoasrca B Taba. 7.

HOpesecunlit yronb npuMe-
HAeTCH W J/d PO3XKHUra OCHOB-
HOro TomauBa (ApeBecHHa,
Topd), B uenAX 06pazopaHusn
BOCCTaAHOBHTEIbHOH 30HbI. MH- -
#eHepoM Anekcaunposuim[14]
NpedJ0XeH METOL pPery/aapHOHn
NPUCANKH JPEBECHOrO YIVis
K YypKaM npH rasHdpukauuy
ApeBeCHHH € BAXHOCTbio
ceuwe 25%,. Beanynna npn-
CaJKH ApeBeCHOrQ yras cyile-
CTBEHHO CKa3HIBAaeTCHA HAa MOLIj-
HOCTH JIBHUraTe’s, YTO BHIHO
M3 TpHBeZeHHOH Ha ¢ur. 1}
BHELIHeH XapaKTepHCTHK K



agurateqs XT3-HATHM npm pabote Ha JApeBeCHHe ¢  BAaXKHOCTBIO
36 n 669,

Topd. Topd 3aHMMaeT CpejHee MNOJIOXKEHHE MeXAY JPEeBeCHHOH H
OypBIM YrieM.

3oabHOCTL TOpda KOnebaeTCd B LOBOJLHO LHHPOKMX Mnpenenax H Ha
paGouee TOMMMBO COCTaBAfeT: AN BepXoswx Goaor 2—3%, mnepexox-
HbiX 569, Hu3uHHHX 6 — 15%,.

Cpennufi cocrtas topda cCaeayouwuit:

Yraepoma . .. . . ... .. .o 54-60%
Bopopopa ., .. ... . ...... 5-69
KHCJIOpOIla D T | . . 28,5——39,5%
Asora . ., . ... ....... 05=309%
Cephl . » ® - = 4 ¢ @# ® & 3 [ . * . 0'1—1’5%
Ne -
ac /,/ Ne'
40 I/’I - ™
s " |~ .M‘.'"
36-’:? v ;
{refe
32] @ = ' q
284 40 Lt all
_ i
244 36 1 T
I T |
1 % 1 N/'Z" diod 10%
e'q - ¢ npucadkou 10% yzns
1 28 = /':44;);%%1.3#
. E e ‘Ne'§™¢ npucadkad 30% yens
d 2 [ N R S ST S |

- 700 800 e00 1008 100 1200 4300 1400 . 1500 h obfmr

¢dur. 11. Brewsnne xapaxrepucTHkH zxsurateas XT3-HATH npu
paGoTe Ha mpepecuue ¢ Biaaxuocreio 36 H 669, npd npucagke
IpeBecHOro yris.

TennorBopHOCTs paGouedt maccw TOpda nmpH cpeaHett BaaxuocTn 18%,
Haxomutes B mpenedax 2700—3400 xxan/xk2. 3aBucMMOCTb TenaOTBOP-
HOCTH TOp(da OT cTeneHH DasnOweHHH, BALKHOCTH M 30JAbHOCTH MpHBe-
AeHa Ha dur. 12,

HacwnHo#t Bec Topda 3aBHCHT OT ¢no.06a TOPGOROGHYH H BNaXKHOCTH
topda. Bec 1 M3 mammuHHO-HOPMOBOYHOrO TOPdA, BHAOKEHHOro B IUTA-
6ean, xonaeGaerca oT 351 npo 410 xe. F'maporopd, BHAOKEHHBIH B 1ITd-
Gemn, Becur 300—330 x2/m3. IIpn norpyake MpHBeneHHble Beca CNEAYET
YMeHBIUHTL, MPHHAMAR KO3(DQHUUHUEHT 34AMOMHEHHUA LI MaLIMHHO-GOPMO-
BouHoro topda 0,80—0,85 u aas ruaporopda 0,65-0,70.

OcHoBHble DOKAa3aTeaH ra3upuxausu ropda. [las noaydesHs CHIO-
BOTO ra3a MOXHO PEKOMEHAOBaTb MAaWMHHO-(HOPMOBOYHME TOPP, rHapo-
TOop, GpHKeTHPOBaMHEIA TOPG W TOPPRHOH KOKC mNpH 30JBHOCTH Ha
Cyxyto maccy He Gonee 13—169, TemnepaType nnaBAenHs 30AH He HHXe
1300°C u BaaxHocTd paGouero TonnHBa He Bhille 239, (MOBHUIEHHE
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BAakHOCTH 10 40—459, MOXeT GuThb NOMYLUIEHO NMPM OPraHu3alHH NOX-
Cywkd TOpda B GyHKepe rasoreHeparopa).

IMpn rasuduxauun Topda, CKAOHHOrO K 00pa30oBaHHI GOJbLWIKX
KOJHMYECTB KPOIUIKH, 3HAYMTENLHO YBeIHYHBAETCA CONDOTHB/eHHe rasore-
HepaTtopa, HapyuwaeTcAd PaBHO-

7060 ™7 ] [ MepHOe MUTaHHE CJOA KHCIO-
6500 l.*mn@/ POJIOM, YTO TPHBOAUT K pe3-
6000 ﬁepﬂm/ KOMy YXYALIEHUI0  COCTaBa
AR T rasa.
5500 a”

QOcoGeHHO pe3Ko Bce #B-
5000 ﬁ'L JeHUs, CBASAHHBIE C GOJBIINM
g 4300 k. . COnepaHHeM MeJOYH B CJOe,
2 Lo L L | CKasuBaOTCd MPH rasudrka-
4 i ; UMM NPOMOpOMeHHOrY Topda,
§3500 Slom 7 . KOTOPHH  CONEPHHT, OYeHsb

S 00 — T _‘_’f{_ff) ! MHOrO NblAH.
§2,00 \.‘ I e L Hanvuue B TOpde Goas-
T N WOro KOJMMYeCTBa  JETYYMX
g J00 — !\*’PL, . ofycnaBauBaeT  ero  rasu-
& 1500 < ¢HKauMpo no o6paleHHOMY
1209 - AN MAH IBYX30HHOMY ApOLECCaM.
00 - I JByX30HHBIA Mpouecc AB/geT-
v - CA OCOOGEHHO BBHIFOAHLIM TOTIA,
0 R RN RN KOI'Zla 30JbHOCTh TOpda BHIlIE
' 0 5—69%,. B atom cayuae npex-
. Gramnocm W craam{e'rcn BO3MOXHEIM  yaAa-
J J;ibwm’g p %20 NSTh 30y K IIJAaKH BO BPEMS
XOna rasoreHeparopa, u4To

10 20 50 40 30 60 70 80 90

Cmenens pasnoxcenua R % ABA4eTCA BadXXHBIM 3KCILIO-

aTallHOHHBIM HNPEHMYILECTBOM

Qur, 12. 3aBHCHMOCTb TemioTBOpHOH cmo- ABYX30HHOTO npouecca rasu-
cobHoCTH  TOpdia OT CTeneHH pasnokeHus, HUKALHU
BJIaXXHOCTH H 30/BbHOCTH. . HuTeHcHBHOCTL TNpouecca

razu¢pukauny Toppa MNpHHH-
maerca B cpeadem 180—220 xe/m2-uygc. Buixox cyxoro rasa u3 Topda
cocrasnaer B cpendem 3,0 umd/xe, npH ero cpesHe#f TemAOTBOPHOCTH
1200— 1250 kxaafum®. Pacxon topda npu BaakHoctd B 359, cocras-
aet 1,2 xefa.a.c.-vac.

CocTas Cua0BOro rasa, NOJAY4eHHOro M3 Topda PenKHMHCKHX BEPXOBHBIX
6on0oT nO oO0paulenHOMy — mpoueccy — rasudHKaumd, MpeACTaBaAeH
B Taba. 8,

DTOT TOpd XapakTepuayercs CAeOyIOUIMMH JaHHBIMH: 30JIbHOCTb
2—4,5%, otHocuTenbHad Baaxuocts |1—409%, cTemen» pasnomeHus
40—459,.

. Hckomaemsble yram. B CCCP rasudmkauus HckonaeMmulx yriae#h ana no-
Jy4eHHs CHNIOBOrO ra3a mnpejacrasasieT G0AbIIOA 3KOHOMHYECKHMA HHTEP:C
BBHAY OFPOMHEIX 3aMacOB 3TOr0 BHAA TOMJMBA, HayvHad ¢ 3anexei
APOMBILITIEHHOro Macmirafa A0 HeGOABIIMX 3aMACOB MECTHOIO 3HAuElHs,
Okono 529, tonausanx 3anacos CCCP cocraBnseT kameHHb# yroaw,
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Tabauya §

Cocras cunosoro rasa, nonyuennsifl npn rasudukaunu no oGpameHHOMY -
npoueccy PeakUHckux Topdos

Cocras rasa B %
Ipou3BoAUTEN R _ Huamanm
HOCTh raaoraeue- TenJaoTBOP-
PIESS e | co | ma | cru Cuhin| co | 0 | ma | RS
100—105 21,7 | 16,9 24 | 0,35 9,8 | 0,65 [ 48,2 1325
85~—00 21,2 149 23 | 0,35 8,9 | 065 | 51,7 1255
55-60 26| 126 23 1 035| 76 | 0,55 | 54,0 1234
25 160 114 24 | 0,35 120 | 0,60 | 57,25 1012

BHOJIHE OCBOEHHbLIM TOOJHBOM A9 ra3oMOTOPHBIX YCTaHOBOK CJICI[YET
CYM1aTh AHTPAUMT, 3aTeM KaMeHHble YI/IM, H MeHee OCBOEGHHHMH - Gyprle
YLaIH.

AHTpauMT. AHTPAUMT SBAAETCA pPa3HOBHAHOCTHLIO KaMEHHOTO Yras
B HauBuiClued craaud o6yransaHms. CoJepiaHHe yriepoaa B aHTPaUHTe
noctaraer 97,59%,. Ipu cyxoHl NeperoHke aHTPAUWT He JaeT CMOMMUCTBIX
MOrOHOB, OT/AMYaeTCH GOMLLIOR TBEPAOCTHIO M 3HAYHTENLHOH NIOTHOCTHI.
Kokc awrpaumta mnopowkoo6pas3ueit, CoOCTaB AHTPALUMTOB MOYTH OOM-
HAKOB, HO (H3WYECKOE CTPOEHHE M NMPOYHOCTh HX GHIBAIOT Pa3/HYHH,
HexoTopele M3 HHX HMEIOT MENKO3ePHHUCTHH H3/10M, Apyrue— KDPYNHO-
3ePHUCTHH, MHOMAa CAOMCTHIN H YellyH4yaTHH,

Knaccudukauua AOHEUKHX aHTPaUMTO8 MO Pa3Mepy KyCKOB NpPHBeldeHa
B ta6n. 9.

Tabruya 9
Knaccupuraund noHEUKHX aHTPaUHTOB NO pa3Mepy KYCKOB
HanmeHoBanHe copTa ¥Ycnoeuoe ofozHaueHne Pasmepsl KYCKOB B MM
Moothmit . . .. . .. All >100
KpynHniii opex . . . . . AK 10025
Medakuit opex . . . . . . AM 25.—13
CeMAuko . . . . .. . . AC 13—6
CeMsiukn co wruboM . . ACIU 13—0
W6 , .. ... .. Al 6—0
PanoBoii 6es mauth . . . APLI 100-0

OcHoBHble NOKa3areaR ra3udHKauHH aHTpauuta. HeGoabu oe co-
AepKaHHe JeTyYuX B aHTpalUuTe TMO3BOAAET Tra3u(HUMPOBATH €ro Mo
NPAMOMY M TOP4#30HTANBLHOMY IpoueccaM (MpH 30/bHOCTH AHTPAUHMTA He

Baiuie 49/,).
[IpuMeHeHHE MAPOBO3AYILHOrO AYThbA YJIyYLUdeT npoiecc rasudpuxaunu
M KaueCTBO TNONYYaeMOro rasa.
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Bausinve [KonMuecTBZ BOANHOTO Mapa B JyThe Ha KAayecTsO rasa H
MOUIHOCTb JBHraTeAs MpPH rasu(uKauMK aHTPAUMTA HAAIOCTPHUPYETCH
LaHHBIMH, MpUBegeHHbMH Ha ¢ur. 13, mOkaamBalOWMMH 33BHCHMOCTH
MOLLUHOCTH M COCTaBa rasa OT PACXONa BOJAHOrO Napa IpH 4ucie 060pOTOB
nsurarens 1= 1000 o6/mMHH. NpM HAHBHIFOAHERIIMX ONEPEXEHHH 3AXNKH-

raHus M KayecTBe ra30BO3LYUi-

Ne ne HOH CMecH.

Z Hau6oablee npuMeHeHHe B
24t ra3orenepaTopax CHAOBOrC raaa

23 uMeoT auTpauutd AM u AC.
"y £2 HHTeHCHBHOCTb rasuduxainu
t(]ﬁdw 2 AHTPALUNTA B CTALlHOHAPHMIX ra3o-
1000 } 20 reHepatopax cocrasasger 120
050 150 x2/m2-yac, a B nerkux raso-
00 o %= ]  reHepaTopax TpaHCMOPTHOIra THIa
gl | | ona moxomut 10 200 we/m2-ugc

e a1 ] = Blg;llle. ,
ReNbHbI#t PACXOA AHTPAUWTA
’t’g?'mz" [jh' T COCTaBJAeT ngnmepﬂo 0,5 ke
o BOE —jiLM- AN _f—_‘e Ha 1 3.4.c.-uac.

LF-T T Kamenunlit yroas. B kave-
) 11 T T T-q  CTBe TOMAMBa A7A ra3sOMOTOPHAIX
2 A T /ﬁ**r\“i I YCTAHOBOK  NPEeHMYLIeCTBEHHO
22 ‘zf:n-"L:E"" TTITITT |71 NS MPUMEHSIOTCA yram €O 3HAUM-
208 - 2 -1 — +—-  TeNbHhIM COAepXaHlieM JeTyuux,
CH% —r—r—t-1 1= + - nawuye ra3 ¢ BHCOKOH Temno-
i o T TEOPHOCTBIO H HecneKalounHcs
05 — R -4 Hau caa6o crexawunica Kokc.
"0 L OCco6eHHO WHPOKO NPHMEHSIOTCS
¢t 234 56 78§ 042 paupHONNaMeHHBle, Ta30BHE H
Paczod Bodw he/vac C1a60 cnekawuMecs yram C

®ur. 13. 3aBHCHMOCTb MowpocT: asura- PasMepamn kyckos 12—50 mm.
TeAs M COCTaBa Fa3a OT pacxoza Bogd- MOMHO CUHTATL BIOJHE OCBOEH-

HOTO MNapa IMpH rasugHKanuMM aHTPALlHTA  HBIMH ang rasu(pm(auuﬂ JOHeUKHe

(no nanuey HATH). M MUCHYAaHCKHMe YIIH, HTeHCHB-

HOCTb rasHUKallHH 3THX yrief

koneGaercs B npenenax 140—260 xefm2-yac, npu TennIOTBOPHOCTH

cyxoro rasa 1300—1500 xras/nm®. B oTAensHHX rasoreHeparopax

MHTEHCHBHOCTh rasudukanvn pocturaer 300—400 xe/m2-yac. Buixon
cyxoro rasa W3 1 ke yraefi atoro tuna cocraeafer 2,0—3,0 nad.

Jlns XapakTepHCTHKM T'eHepaTOPHOro rasa M3 KaMeHHHX YIiel B ka-
yectpe npumepa B Tada. 10 npuBedeH coOCTaB rasa, MNOAYYEHHOrO MpH
ra3uduUKauMn KOJABYYTHHCKOrQ Yyra.

Bypuft yroan. Coserckufi Coio3 6Gorat MecTOpoxAeHHRMH Gyporo
yrad. HauGoapiiee 3HayeHHe no KO/AMYeCTBY AOGHIBAeMOTO YIS MMelOT
[Toamockosun¥ U Hennbunckutt 6acceftHnl 1 borociosckoe MecTopomaeHue.

Bypu# yroan B kauectse Tonamsa mna rasuduxaumn B CCCP navan
MPHMEHATLCH JHMLIL B MOCAefHee OECATHIETHE.

Bcneacreue TOro, uto GypHi#t yroab fBASETCS TONJAMBOM HECTOHKHM,
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Tabauya 10
CocraB cu0BOrO reHepaTOpHOro ra3a H3 KOMbYYTHHCKHX yriael

CocrTaB cyxoro rasza B % :‘:311;0;3“2{%2?5:3
co, | ¢H, | HS| cO H, ’ CH, | N, Q, Q,
5,0 0.2 0.3 27,0 13,0 { 2,7 51,8 1420 1210

CaMOBO3ropaoOMMCH, COLepauM OGONbLIOE KOJMHYECTBO 30Jbl, Cephl
M BJArd, Nyyiie BCero NMPUMEHATb ero BOAW3H MeCT AOGLIYH,

Conepxanue yraepoia B ropwoyeit Macce coctasaser 67—789,, ku-
caropona 16—27% u Bomopona 5,0—5,5%,. Brictuas TenaoTBOPHOCTD
roproyeft Maccel 6yporo yras pasHa 6000—7400 xkaa/ke. 3onbHoCTb
6ypuix yrnel Kkak pa6oyero Ttommuea aoxoaut mo 20%, BaaxHocts
no 30%, u Boille,

OcHoBHble MOKa3aTenu rasupuxkaunn 6yporo yras. [lonoxwurenn-
Hble KayeCTBa GYpOro yras Kak TOMJAMBA AAd Fa3HPHKALMH 32KJI04 JIOTCH
B CDasHHTeNbLHO BBICOKOM COJeD)KAHHH B HeM JeTY4YuX H B CBOHCTBax
KOKca, o6aanaollero BbICOKOH PeaKTHBHOH CHOCOGHOCTHIO.

KpynHokyckoBo#t OGypuifi yrods, NpH BHCOKOH TeMmeparype IJaBieHHA
30/1bl, MOMer rasupuUMpoBaThCH B OOBIYHHIX Tra3oreHepaTopax M MpH
3HAYHTeNLHOH 30AbHOCTH. M3 OYpHIX yrieff, NPUrOAHBX M ra3vudHKalH,
clenyeT OTMETHTh YeanOMHCKHe, OOrocloBCKHe, CYNIOKTHHCKHE W xapa-
FaHAMHCKME C 30AbHOCTBIO 10 12%/) u neryunmu He cenume 40°%,, He
JaIoliHe CIeKalerocs KOKca,

la3ndukauug 6ypuix yriaeft ¢ uednio MoAyYeHH] CHAOBOrO ra3a OGHUHO
OCYUIECTB/IseTC] B ra3oreHeparopax oO6PaImEHHON0 WJIH TOPH3OHTANBHOrO
npoueccoB (B MalOMOUIHKX YCTaHOBKAX), peme — N0 NpPIMOMY TpOueccy
C yAaBauBaHueM cMOA. KHTeHCHBHOCTBL rasudukaumH KomebaeTcs B mnpe-
sienax 160 —400 kef{m?-uygc. Bwxom cyxoro rasa cocTaBiaseT B Cpel-
HeM 2 Hm¥[Ke.

Baaxuoctb Gypux yrae# momer mocturate 50%; npu cyuwke yram
OKHCAAIOTCA M pacnafalrcs. Eeuay 3Toro 6ypele yrium HHOraa ra3udH-
uupyior ¢ BAaxuoctbio Beme 30, ¢ 00g3aTeNbHEM OTCOCOM NapoB
H3 OyHkepa.

Cocrag CHNOBOrQ reHepaTOpPHOro rasa H3 Gyporo yras mpuBe-
JeH B Taba, 1.

' Tabauya 11
CocTaB rexdeparopHoro rasa u3 6yporo yraa
CocraB cyxoro rasa B %

N Tennoreop-

HOCTb rasa

COy 0, ChHp HyS co Hgy CH, Ng B KKAA[HM3
6,0 0,2 0,3 0,2 25,5 140 21 51,7 1020
5,0 0,2 0,2 0,2 28,0 140 20 50,4 1170
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Caanubl. CCCP o6nagaer 6oratedllMMH 3a1eaMd rOpiOYUX ClaHues
HecMoTps Ha CpaBHHTENLHO Maniyi [I0JMK0 Pa3BelaHHOH TeppHTODHH,
K HacTOSLIEMY BpeMeHH H3BeCTHO 6Goaee 100 Da3nMUHHX MECTODOMIEHHH.

MecCTOpOXICHHA TrOpIOYHX ClauueB Haxomatcs B DcToHckod CCP,
B Jleunnrpanckofi (Faos), Kyi#buiwescko#t (Kawnup, Yunope), Capa-
toBckolt (CaseaneBo) obGnactax, B Tarapcko#t ACCP, Komn ACCP u
Apyrux pafonax. CiaaHubl — BHCOKO30AbHOe TOmaKBO. COmepxkaHHe 30.1H
B cnanuax Haxoautcd B npesenax 30—70%, MunepantHo# OCHOBOH
FOpPIOYMX CAAHLEB CAYXKAT M3BECTHAK, TMIMHA, KBapLEBWH MeCOK HAM HX
CMeCh.

[TponuTeBaOMAA CAaHUB OPraHU4YecKas Macca MOMET COCTOATh M3
CaMHX pPa3HOOGDA3HHIX COeJMHEHHH H MMeeT CXOACTBO ¢ BHTPHTOM Ka-
MEHHBIX Yyrae#l W opraHHYeCKHMH BellleCTBAMH He(TH.

3012 CHAaHUEB COZEPWHT BCe COCTaBHHE 4aCTH LeMeHTa M 4acTo
npeactasaser coboft Bskyllee BellECTBO,

Cyxo#t cnaHeu mMeeT 30abHOCTH 37—653%,. H3 Hunx:

MuHepanbHOH yraekucaoTol . . . . 10 20%,
Y¥raepona . . ., . . « v ..., 206=279
Bomopoma , ... ... .. ... 30=35%
Ceppl . . . v v v v v v v v .. 15-20%

Oprannyeckas Macca cnaHua o6nanaer tennorsoprocteio 8900 kraa/ke.

OcCHOBHbIe NOKa3aTeJH ra3upHKauWH cjaadpa. [To cpaBueHHio C
APYrUMH BHIaMM TOMJAMBAZ, cAaHey rasubuUMpyeTCR Han6Golee TaXkeno.
TpyaHocTs rasMduxaumn cradua OODBACHIETCA OONBLUIMM COAEPKAHHEM
B HeM JerkKoNAanKoH 30Jb M Ma/TbIM COLEPXAHMEM HeJeTyyero yriepola
B KOKCOBOM ocratke, Mcxoas u3 crneuuduyeCKHx O0CoOeHHOCTe# chaaHua,
ero rasudUKauuio MNPOBOIAT B Tra30reHepaTopax C CHALHO Pa3BUTOH
IFBE/IBIIAXTOH M DOTONHUTENBHBIM TENMOHOCHTENeM, BeIXoasmu# u3 razo-
reHepatopa ra3 OXJamaaeTcs NyTeM CMelUMBaHHA B HeoGXOoauMo# mpo-
MOpuyH C YKe OXAANKICHHBM, OYHUIEHHBHIM OT CMOJABI ra3oM, M 4acTb €ro
BO3BpauraeTcs npu Temneparype okono 600°C obpatHo B 30HY wBene-
BAHHsi Fa30reHepaTopa.

[Tepule onbiTet nO rasudukauun cnanua B8 CCCP 6uiaM npoBeneHbl
B 1917 r.

OnplT rasudpHkauuy CraHueB AAA MOJAYYEHHs CHAOBOTO rasa Obl1 OCYy-
mecrsaeH JleHMHrpaackKMuM moauTexHuyeckuM HHcTHTyTOM B 1930 r. B
rasoreHepaTopax IIpaMoro npouecca. [asupuuupoBancad NPHGaNTHHCKHR
cnanven cocrasa Wp,=6,8%, A,=41,0%, Sp=0,6, V'=358,0%,,
- Qu= 3300 xraafxe c TemnepaTypo#t nnasienus 3oant 1100°C. Huren-
CHBHOCTh ra3uguxanuu cocragasna 200—300 xz/m2-yac, npu Makcumanb-
HOH Temnepatype Tomausa B cnoe 1000°C. Pa6oTa senach ¢ BOSAYHIHHIM
aytheM mpu Rasiaenud 10 500 mm BOR. cT. B pesyavrate rasnpukaumn
6bin monyden ra3 TennorsopHocThio of 950 mo 1100 xxas/mm®. Bwixon
rasa cocraBaan 0,6—0,8 nad/ke.

Bce ysennumsaiomeeca B peaynbTaTe reONOTHYECKOH pa3BEAKH KOMM-
YeCTBO Pa3BeJaHHBIX MECTOPOXIEeHHH ClaHLeB 3acTaBiser yxe ceHuac
Pa3BEPHYTH IWIHPOKYK 3IKCIEPHMEHTaNbHYi0 PaGoTy MO CO3JAHHI0 npo-
MBbILIIEHHHX 06Pa3UOB ra30MOTOPHBIX YCTaHOBOK A/1f raauduKauuu C1aHua,
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BCEMEPHO HCMOAL3ys pe3yAbTaThl paHee [POBeLiEHHHX paGoT B 3ToH
obnacTH,

PactHTenbpHbie 0TX0AB. PacTHTeabHBle OTXOAB HCKAIOYHTENLHO PA3HO-
0o06pa3Hbl KaK Mo XapakTepy CTPOEHHA, TaK H MO CBOHM (PH3MUKO-XHMH-
YeCKHM CBOACTBAM B KauecTBe TOMMMBA AMA rasuuKauuu; cBOHCTBA 3TH
ABMAIOTCA CAeNCTBHEeM HX OOTaHHUeCKHX OCOGeHHOCTeH, yCAOBHH MPOH3pa-
CTaHuA, KJuMata W TNOYBHI,

Bce ykazannoe CvillecTBeHHO OTpaXaeTcs HAa XapakTepe npolecca
FOpDeHHsi W razuPUKAUMH 3THX TONJIMB H NMPENDBABAAET pal TpeGOBaHHI
K UX NOArOTOBKE, €C/M OHH B CROEM eCTECTBEHHOM BHIe He MOTYT OBiThb
RCITO/Ib30BAHB! JOCTATOYHO 3IPGPEKTHBHO.

YuuroiBas BnuaHHe (OPMB M pasMepa KyCKOB TOIVIMBA HAa Mpouecc
ero rasuukaluH, pacTHTeNbHble OTXOAB MOTYT OHITh pa3jgeneHH Ha
YeTelPe KJdaccd, KOTOpHe NpHBedeHnl Ha ¢ur. 14,

Knaccudukanus ZOCTaTOYHO MOJAHO OXBATHIBAET WIHPOKYK HOMeEHKJa-
TYPY PacTUTeNbHBIX OTXOJAO0B, NPeACTABAAKUIHX OCHOBHYIO MACCY €XerOaHo
BO30OHOBNSEMOr0 3HepPreTHYecKOro TOMJAWBA.

OcHoBuble moKa3areay rasuduxauHH pacTHTEAbHBIX O1X0A0B. Pan
CBOWCTB DAacTHTEAbHHIX OTXOMOB, HANpHMep, MaMbIA HACHINHOH# BeC W He-
BHICOKafl TeMIONNOTHOCTE CTeOMeBUAHLIX OTXO010B, M, H1060DOT, BHICOKas
NJAOTHOCTb M HEMOABHACHOCTL CJI0A TAKMX OTXONOB, KaK JbHAHAA KOCTpa,
7y3ra, BBLICOKOE COJep:KaHHe JeTYYHX, HH3KAA TeMnepaTtypa mn/aBjeHHs
'30/Ibl, — BC€ 3TO He MO3BOJAET OTHECTH pacTHTeNbHbie OTXOAH K rpymme
1erk0 TasW(HLHPYeMHX TONJHB.

OnbT MOKAa3HBAET, YTO Ta3H(PHKALMUIO PACTHTENbHHX OTXOdOB C LEAbIO
NoJydeHus CHAOBOTO rasa Henb3s seCTH OOBIYHBIMA B TeXHHKE TasH(H-
KauuH Meronamu. Paforb, nmpoBeneHHBie B 3TOM HanpaBieHHH ABTOPOM,
LIeHTpa bHHIM HAYYHO-HCCAEN0BATENbCKHM AN3E/IbHHIM HHCTHTYTOM, SHepre-.
THYeCKUM uHCcTHTYTOM Akanemudn Hayk CCCP, ycraHaB/aHBaWOT, uTO
HOpMaNbHas Ta3upHKaLHA DACTHTENbHBIX OTXOJOB pPa3sHOH CTENMEHH 3epHH -
CTOCTH 3dBHCHT OT peuieHus CaelYKOWHUX 3a1ay:

a) n2ABOMA BO3AYyXa B CJOH;

6) HempepLIBHOTO H PaBHOMEPHOrO MHTaHHA TONIHBOM 30HbI Ta3H(M-
KaLlHK;

B) obecneyenust yCJOBHH CTaGMNLHOH NeATENLHOCTH BOCCTAHOBHTENb-
HOTO CJIOA.

CosnaHHble Ha OCHOBE 3KCNEPHMEHTANbHOrO pelleHH YKAa3aHHHX
327144 ONLITHbE W MPOMBIILJIEHHBE CHAOBBE Ta30TeHeaTOPHbIE YCTAHOBKK
MOKA3bLBAOT, YTO Ta3W(pHKauuA PACTHTENbHWX OTXOAOB MPOTEKAeT B HHX
YAOBNEeTBOPHTENLHO.

HutencHBHOCTL fhpollecca rasucdMKaldu CONOMBl, KaMmbilla ¥ KH3AKa.
MOXKeT ObTb pekoMeHnoeaHa B npeneaax 600—750 Twic. xxaafm3-yac,
a I TOMJMBA THMAa KOCTPH W JY3rH MOXET GuTb moBmuieHa n0 800—
900 Teic. KKaa{M2-Hac,

B ta6s, 12 npusomstcs aaf pAna PACTHTENBHHIX OTXOA0B COCTaB.
CH/IOBOTO TeHEPATOPHOro rasa, ero BbLIXOA M TeMITOTBOPHOCTb,

bpuxerdpoBanHoe TONAHBO. DpukeTnl KaK TOMAMBO AnA rasudHKa-
UHH B ra3oreHeparopax CHJAOBOTO rasa HMEKT pAA NPEUMYLIECTB RO
CPaBHEHHIO C HCKONAeMBIMM yrAAMU HAH HATYpanbHHIM PACTHTEJbHEIM.
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Tabauya 12
CocTaB CHJIOBOTO FeHepaTOPHOIro ra3a H3 PaACTHTEAbHLIX O0TXOX0B

' Cocras rasa B % 'Cymma ' Boixon
ropio- rasa p
Bup tonnWea YHX B Qu
COz | O2 co Hy | CHy |C,Hm| Ne I B % !M3fke ’B Kxaa[Hm®
| | -

Conoma !

pXaHas cBe- ,

Ke#t  ybop-

KH - . . .133102 | 154 148 {32 [ 01 530 1335 | 23 1121
Kocrpa l :

abMsAHas .| 14,1 { 0,3 ! 15,1 |r 199 | 6,2 | 0,87 43,53; 41,74 25 1567
Cyxoit Ha- 1 s !

Boz . . . 12804 | 16,1 13,2 |18 | 0,21 55,49% 31,31 21 1017
Kussg B | |

kupnunuax .| 13,4 | 0,7 | 158[/10,9 | 1,76) 0,16 57,28 28,62| 2,2 934
Omnag ape-

BeCHOTO

aucra . . 1308 06 | 158151 | 08 { 0,0 | 54,62! 30,98 20 883
[onstuy | 13,3 | 0,41 16,1 | 14,84] 24 | 0,1 | 52,85 33,35| 24 1078

i

TonAusoM, (OCHOBHLle TPEHMVILECTEA 3aKJAIYAIOTCA B OJHOPOAHOCTH CO-
craBa O6pukera, 60/blieM HacLimHOM Bece ¥ Oosee BHLICOKOH TemJaoTBOD-
HOCTH.

B KauyecTBe CLIpbS Iaa M3TOTOBAeHHs OPHKETOB HCMOJAB3YIOTCH YrOJb-
Has MeJoYb, Jerko PacChHNAIUIMACA HeMPOYHHHA yroab, TOPPAHAs KPOIIKA
U Ap. BpurernHpoBaHHe ocyuiecTBIseTCs Kak C NpUMeHEeHWEM BA3KHUX Be-
LeCTB THNa KAMEHHOYTOABHOTO TMeKa, TYAPOHa, CMOAH M APYrHX, TaK
H 6e3 HHMX, HO C nNpHUMeHEHHeM BLICOKHX /aBJieHu#, AOXOHALHX 1O
2000 amm.

Bpukerdh w3 Oyporo yras 0064aKal0T TeNJOTBOPHOCTbIO OKOMO
5000 xkasf{xk2 npn BiraxuHocTH He Boumre 159, u 304bHOCTH He Gonee
8%, TPH CONMPOTHBIEHHH H3JIOMy OKoao 2,5 K2fcm?,

BpukeTsl #3 OpelWHCKHX AHTPALUUTOB HMEIOT TenJ0TBOPHOCTL OKOJO
8000 xkxaafke npu Bnaxuocth 4 —59,, 3o0asHoctH 16—18% u koam-
yecTBe JeTyynx m» 109;.

Topdobpukernt Kak rasoredepaToOpHOe TONAMBO XdPaKTEPU3YIOTCH
BLICOKOH peakTHBHOH CMOCOOGHOCTbIO, M HX PO3XKHT OCYUIECTB/AETCH
6uicTpee, yeM apeBecHHbl. BmecTe ¢ Tem TopdoOpukern obnazaioT Gonee
BuicOKOH TemyorsopHocTsio — 4000 + 4500 kxa4fke w HacHOHBIM BeCOM
500 — 600 xe/m?.

B xauecTBe HCXOAHOTO MaTepHana npH GPHKETHPOBAHHWH ApeBECHHbI
HCOOAB3YIOTCA OMHJKH, CTPYKK3, MeJKHe BETBM H ID.

TennoreopHocTs  OpUKETHPOBAHHOH  IpeBeCHHHl MOBHILIAETCHA A0
6200 xxaafxe npu ynernnom Bece, pasHom 1,0,

IlpeBecHOYyronbHbie OpHKETHl M3rOTOBASIOTCH C NMPHMeHEHHEM CBA3YIO-
KX BemeCTB, TenmoTBOPHOCTE ApeBeCHOYroabHoro Opukera 7000—
7500 kxaafxe, nacumuo#t sec 550 wef M3,
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Manu# BackinHOf Bec pacTHTeIbHBIX OTXOMNOB, Majasf UX TeNJaOTs0p-
HOCTb B CJ0e, HAPRAY C HeYA06CTBaMH TPAHCMOPTHPOBKH, fABARIOTCSH
IMaBHHMH NPHYHHAMH, OMNpeneifalUMMH HeOOXOAMMOCTh OpPHKeTHDOBAHKS
3TUX TONMHB,

DpukeTHpOBaHHe DPAaCTUTE/NbHEIX OTXOJAOB BNepBhie npuMeHeHo B CoBer-
ckoM Colo3e; y Hac paspabaThiBanuCh TeOpeTHUYeCKHE BOMPOCH GpHKeT-
POBaHHA H OCYWECTB/AAACH NOCTPOHKA MepPBHIX MPOMLILIEHHHX 06pa3uos
MalkH A9 OpyKETHPOBAHHA.

Texnonorust 6puKeTHPOBAHUS PACTHTEABHHX OTXOAOB, TOYHO TaK Xe,
Kak K OpHKeTHDOBaHHe IpeBeCHOH MenO4W, Da3BuBasach B ABY. Hanpas-
JeHHAX: pa3pabaTeiBATHCh METOHbl XOJOAHOrO OPHUKETHPOBAHHA H METObLI
ropsyero GpUKETHPOBAHHA.

Vaenouoifi Bec 6pukera M3 coiomn cocrasager 1,15—1,40, a ero
TennoTBopHocTh Aocturaer 4500 xxaafke. 3onpHocTs Opukera 3,5—
7,5%. -

B rta6n. 13 npuBeneHH OCHOBHHE NOKasaTeaH ra3WQHKaUMH TBepAOTO
TOI/IHBA.

7. TexHHueCkne TpeGOBAHHA H TEXHOJOTHf MNOATOTOBKH TBepaoOro
TONMIWBA e raduduxanny

HenpemeHubiM ycnoBuem OecnepeGofHOR H BHCOKOMDOH3BOAHTENLHOMH
paboThl ra3oreHepaTopHHX YCTAHOBOK aBAgercd JNOGpOKayeCTBeHHOe
TOM/IMBO.

[IpakTHKa NMOKa3biBaeT, YTO NPUYMHGCH 3HAYHTENbHOR YACTH HENOJ3AOK
B Hanajgke, MyCcKe H 3KCNI0ATALMM Ta30T€HEPATOPHBIX YCTAHOBOK fIB-
JA1eTCq NpHMeHEeHHe TOILTHBRA, He COOTBETCTBYMOLIETO TeXHHYECKHM Tpe- -
60BaHHAM.

Ecau B razoreRepatopHHX YCTAHOBKAX TEXHOJIOTHYECKOro ra3a u MOXKHO
HHOrga MHpDHTLHECH CO 3HAYHUTENLHBIMH KOJeOaHHAMH BwX04a rasa H ero
KayecTBa, TO B ra3oreHepaTropax CHJIOBOTO ra3a, MMTAIOWMX [OBHTAaTeNH
BHYTPeHHEro CropaHusi, yCTOHYMBOCTb MPOLECCA TFasHPHUKALMH HMEET pe-
waKuee 3HaueHUe.,

B CBA3H ¢ 5THM HeoOGXOZUMO pACCMOTpeTb TeXHU4YecKHe TpeGoBaHHA
K TOMJHBY H TEXHOJIOTHIO ero MOArOTOBKH K rasuduKaluu.

JlpeBecHoe TOMIMBO. JIpeBecHOe TONAMBO rasudHULIMPyeTCH B BHIE
YYpOK pa3AHYHOH BeJHYHHB, WIBLIDKA HJAH [UeNbl, 3aroTOBAAEMBIX H3
JipeBeCHHH JIO0HX MOPOA.

Coranacho T'OCT 2720— 44, rasoreHepaTopHOe APEBECHOE TOIMAHBO
pasfenseTca Ha CleldyKluHe FpYNMsL

l-a — 6epesa, 6yk, rpab, ficeHb, KJeH, BA3, HJILM, JUCTBEHHHLA,

2-9~ cocHa;

3-9 — OCHHA, OMbXa, /Auna, eab, Keap, NUXTA.

Yroab, o6pasyiownica npu ra3nuKauud ApeBecHHH MArKHX MOpOI,
o6/1anaer MeHbllieldl MeXdaHMYECKOH NPOYHOCTBIO, 4eéM Yrodh W3 TBEpAWX
APEBECHHX MOPOA,

Ilpy rasugpuxauuu npeBeCMHbl XBOHHBIX NMOPON HJIH MATKOH JIHCTBEH-
Ho#t ApeBeCHHH B TPAaHCHOPTHHIX Tra30reHepaTropax PpeKoMeHAYeTCH npH-
metisate 10 20—30%, IpeseCHHsl TBePALX MNOPON AA MOBHILEHHS
YCTOHYMBOCTH DPAaGOTH BOCCTAHOBMTENLHONW 30HH ra3oreHepaTopa.
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[Ipaktika rasudukallii yCTaHOBHAA CcreAylOuKe pasMephl (8 MWATH-
METPax) ApeBeCHHbI:

40 x40 x 60
50 x 50 x 60
40 x 40 x 100
80 x 80 x 250
Leupok 65 x 65 x 520

Yypka

Cob6monenne TpeGyeMblX pa3MepOB IDEBECHOTO TOMJMBA COBEPUIEHHO
0693aTenbHO.

HamenbyeHHe [ODOB Ha OYeHb MeJKHE KYCKH— HUXE XOMYCTHMOTO.
npenena — OTPHLUATENABHO CKa3HBAETCA HAa Mpouecce ra3udHKAaLMH,

l'asudukaums Opog B KYCKaX GOAbIIMX pa3MepoOB YXYAWIAET NpPoLeCcC
¥ NOBLILIAET OMAaCHOCTH 3aCMOJEHHS ABHTaTend.

BaaxHocTb INpeBecHOro TOnAMBa AOMKHA ObiTh B Mpenenax 15—229
(a6c¢.). [IpH moBHILIEHHOH BMAXHOCTH, eC/lM KOHCTDYKLHsi ra3oreHeparopa
He npucnocoGreHa s rasuHKAUHH BIAKHOK JADEBECHHH, NOCHEAHSAS.
nonxHa GBITh NpeJBAPHTENBHO MOACYIeHA eCTECTBEHHHM HAH HCKYCCTBeH--
HbIM IyTEM.

IlpeBecHoe ra3oreHepaTopHoe TOIVIHBO HE ROKHO HMETh MOCTOPOH-
HHX NpHMecei.

3aroToBKa ApeBeCHBIX UYDOK NPOH3BOAMTCA M3 APOBAHOM OpPEBECHHE
H NOpyGOYHBIX OCTATKOB.

[Mpu pacnuaoBke ApeBeCHHH BPYYHYIO ualle BCEro MPHMEHAIOTCH Jyuy--
KOBbI€ IIH/bl, MPOM3BOAHTENEHOCTh KOTODHX, NpPH TOAUIHHE 1pOB B 18—
20 cm, cocraeaser 0,7 u® (naortHex) ! 3a 8-yacoeyw cMmeny, Ilpu
PAaCKOJKe MJalleK HA YYPDKH OGLIYHBIMH TOMOPAMM ITIPOH3BOAMTENBLHOCTb.
sa 8-uacomofi paboumit genb coctapaser 3,5— 4,0 3.

Ilpn nonyMexaHH3KDOBAHHOM CnoCoGe DAa3nenKH APeBeCHHY DAaCIH/IH--
B30T LUMDKYJAbHHMH W GaNdHCHDHHIMH TIHJAAMHM, a NJAWKHA DPAaCKaJIhBalOT
Ha YYPKM BDYUYHYIO, [IpOH3BOAHTENLHOCTh IHPKYJABHOH MHIHN COCTaBAAET
9 m® (nnotHHX) 3a 8 uac. pa6oTH. B KpyNHWX TONAHBO34r OTOBHTE/b-
HHX XO39#CTBAX BCe MPOLECCH MEXaHM3HDOBAHHI,

TlpH MeXaHH3UDOBAHHOM pa3nelKe Ha YYPKH MEXaHHUeCKHMH Koay--
HaMH TPOH3BOAHTENBHOCTh KOJYHOR 3aBHCHT OT KOHCTPYKUHH H MOLU-
HOCTH TpHBoaa H Kome6aercas 0T 50 mo 170 #3 (nnoThmx) sa 8 wac.
paGoOTHI.

llpeBecHslfi yroab. JlpeBecHhif yroab Kak reHepaTOpHOE TONJHBO-
XaPAKTepH3YeTCd TeNAOTBOPHOCTLIO, YIeNbHHIM BeCOM, MeXaHHYeCKO#
MPOYHOCTBIO H BAAXKHOCTHIO.

Cornacro TOCT 4635— 49, npeBecunit yroab pasmensieTcss HAa TPH:
Tpynnsl:

-1 — Gepesa, 6y«, rpab, sicenb, kiaeH, BA3, HAbM, Ay6, JTHCTBEHHHLA;,

2-1 — cOcCHa,;

3-9 — eap, maxTa, Keap, OCHHA, OoabXa.

1 Cornacio 'OCT 2720—44 nnq nepeBoza HACHIHHX KyOGMUECKHX Mep
B MJOTHHIE, ]l YYPKH YCTaHaBAHMBAeTcA MepeBonHOH kosdduument 0,5,
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JpeBecHull yroab Do/keH GHIThb BBIXKEH M3 NPOB, NPEAHA3HAYEHHLIX
Ans cyxo# neperoukn u yraesmoxenus (FCOCT 3243—46).

HauGonee markum naBAfercs apeBe HBHIE yroan TpeThell rpynnml,
4 NO3TOMY ero conepanmue B CMeCH C yrjaeM ADYrHX MOPOA He NOMKHO
npesuimate 50%, no secy. BpemenHoe conpOTHBiewHe Ha CkaTHe BIOb
BONOKOH s yrias nepsol rpynnsl coctasaseT 100—180 xefem?, a ans
Tperbet Bcero aumme 26—50 x2fcm®.

JlpeBeCHH Yroab N0 pas3MepaM KyCKOB KeJAT Ha JBa Kaacca — MeJi-
KUt u Kpynmuwit, Meaku#t —c pasmepamu kyckos or 6 no 20 mm,
# kpynuuii — ot 20 no 40 mm.

Me/nku#t yrofb peKOMeHIyeTci A Ta30TeHePaTOPOB TOPH3OHTAb-
HOrO0 Mpouecca, a KpynHHil — 078 ra3oreHepaToOpoOB NpIMOro H obpalleH-
HOro npoueccos. B ta6n. |4 nmpuBOASTCS OCHOBHHE TeXHHYECKHE MOKa-
3areld IpeBECHOTO YrJs.

Tabauya 74
OcHOBHbIE TEXHHYECKHE NOKa3aTeJ# APEBECHOr0 yras
HopMmel B %
Ha3ssaHue nokasateseH -
{-ro knmacca 2-ro Knacca
Conepixanue Baard (Wp) . . .. . .|He 6ojpee 12 |ne Gonee 12
CozepxaHue AeTYUHX S e . 8—=12],, » 13==25
ConepxaHHe 304bI (Ap) T I " . 3
ConepxaHHe MEJOUH . . , « « « . . o 2 . D » s D

Topd. Texunueckne tpeGosaHua K TOpdy, Kak TOMIMBY IS CHIO=
BeIX ra30reHepaToOpPOB, ONMpeaeNaioWie 30JbHOCTb, TeMIePaTypy N1aBAeHHs
30Abl, CONep«aHWe BAArd H MeXaHWYeCKYH [POYHOCTb, HNPHBENEHH
B Taba. 15. ' '

Tabauya 15
Texuuueckue TpeGoBaHusi K Topdy AAA N0JYyYeHHS CHIOBOTO rasa
Ina craumonaphex Q158 MaTOTUTPaXKHBK
INTokasaTenH KauecTsa ra3oreHepaTopoB raaoreHeparopos
nepeaBUHCHOrD THNA
BraxHOcTh OoTHOCHMTenbHasg B % . . 20—45 20—25
30MbHOCTb MaKCHMANbHAg B 9, . . Ho 30 do 8
Temnepatypa naasneHus o1kl B °C 1100 —-1200 1200
CreneHb pa3ioxeHHA Topda B Y, . He nuwe 20 He nmxe 40
Conepxanue cepnt obwei B %, . . He Goxnee 0,1 He 6oaee 0,1
Paamep xyckoB B M . , . . . . |B 3aBucHMOCTH OT KOHCTpYKUHM ra3o-
redeparopa. B cpeanem
60 x 6080 30 x 30 x 50
ConepixaHwe Kpomku B 9, . . . . Ho 20 Ho 5
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JTH TexHHYecKHe TpeGOBAHWS Helb3s CYMTATHL pa3 HaBCceraa ycra-
tioBaeHHbMH, € yCOBeplIeHCTBOBAHHEM KOHCTPYKUMH Ta3oreHepaTopos
CTaHET BO3MOXKHBIM Ta3suUUMPOBATL TOP] € 00.1ee HU3KUMH KauyeCTBeH-
HHMH TOKa3aTeNsIMH.

Hacwinuo#t Bec Kyckosoro topda npu BaawHoctn 259, pased 330—
400 Kefm3; pesHoH Topd NpH TeX Ke YCAOBHAX HMEET HaCHINHOM Bec
250 — 350 Kefm3.

[ToarotoBka topda AAR ra3uUKalKH 3aKJIIOYAETCS B paslenke Top-
GAHBIX KHprHYed Ha KYCKH HYXHHX Da3MepoB # ero cyuike. Menoub
OTcenBaeTcs Ha rpoxoTe ¢ pasMepoM sueek 30 X 30 mm. Ha Gonwwnux
TOMAMBHLIX CKAaAaX TNPUMEHSeTCS MeXaHHYeCcKas pasgenka TOPPAHBIX
KHPNHyeH.

KameHHol#l yronb H aHTpauuT. TexHWYyeckHe TpeOOBAHHA K KAMEHHOMY
Yrai0 H aHTPAUMTy I .Ta30TeHePATOPOB H3/0KeHs B rOCYAaPCTBEHHKIX
oGuiecoiosHbix cranaaprax: [OCT 3846 —47; 4104—48; 4578—49,
4397 — 49,

Cornacio ['OCT 3846— 47, yrau v antpaunthi oxeuxoro 6acceitna
79 TAa30reHepaTopos CTalMOHAPHOIMO THMA JAEJATCS HAa ABe TPynnul:
Nepsas rpynna — C BLIXOAOM JaeTydux Menee 99 M ¢ HHIEKCOM TepMmH-
yeckofl cTofixoctH Buime 60 u BTOpas rpymna — C BHIXOAOM JeTy4ux
6onee 319, U TOMUMHOKW NIACTHYECKOro C108 MeHee 12 MAM.

ITo coaepxaHnio 304ab B a6COMIOTHO CYXOM Tonause, o6uleil cep
¥ N0 MeXaHY4eCcKOH NPOYHOCTH NOHEUKHEe ra3oreHepaTOPHwE YI/u 1 aHTpa-
LMTH JeadaTc Ha ABA COpTa:

l-# copr 2 coprT
Conepxanxe 3oasl A B 9 . . menee 12 or 12 no 20
Conepxanue cepul S B % . MeHee 2 or 2, 4
Mexanuyeckas NpPOYHOCTb, HH-
AeKc pasGHBaHHH . . . . . Bhiwe 70 or 70 , 65
Temnerarypa mnuiaBieHHA 30Jbl
B°C . .. ... Bbiwe 1250

[To pasmepy KYCKOB rasoreHepaTOpHble YIJW M aHTPAUWTHl AeNsTcA
Ha caeaylowue kaacce: 100 —50 mm, 50 —25 mm, 25-13 mm
u 13—b6 MM, Npu AONYCTUMOM COAEPKAHMH MEJIOUH B KJAACCE COOTBET-
creento 8, 8, 10 u 139,

Coraacuo ['OCT 4104 —48, yrau kaMeHHble W 6ypble BOCTOYHBIX patio-
HOB A/ T430M€HEPAaTOPOR CTAUMOHAPHOrO THIA MOAPA3AeqsNIOTCS HAa TpH
TPyMIb;

I —yran xavenuwnie Mapki I, pasmep kyckos 13—25, 25—50 a.u;

Il —yran «avennsie mapku [, CC, [IC, pasmep xyckon 13—23;

25--50; 50—100 mwm;

Il —yrau Gypue, pasvep kyckos 23—50; 50—100 mm.

KaveHHBle yrid nepBOro coprta AOMKHB COxepxkaTh 301bl B a6CO-
JI0THO cyxoMm Ttonause mexee 109/, a sroporo copra—or 10 xo 20%:
ConepKaHue cepol AM 06OMX COproe aomycxaercs He cbiue [,29,

30aLHOCTE BypHIX yracHh mepeoro copra aonyckaercs He Gotee 20%,
a Broporo copta — ot 20 no 259%,; coaepwaunue cepbl He Goaee 1,2%.

TemnepaTtypa naasaedusi 30Jbi KaMeHHOro M Oyporo yrael n0JKHA
Goith He medee 1200° C,
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Cozepxande BHIMMOR TOpOAL B Yraax AONYCKaeTCcd B MNpeneiax
2—2,59%,. Aurpauuts, ynorpeGisembie B ra30reHepaTOPHLIX ABTOMOGH-
aax W TpakTopax. coraacHo 'OCT 4578—49, noaxHu o61aaats NOBbI -
HIEHHBIMH KaueCTBEeHHbIMH TTOKa3aTensaMu: comepxkaHue 3oaut 7—109,,
cepsl He °Gonee 1,0—1,59]; TemnepaTypa n/aBsfeHUs 30/MH JNOMKHJ
6umith BHiUule 1250° C.

Boabuioe Bausiine HA TMOBHIIEHHE KA4YeCTB3 Yriae#t Kak rasoreHepa-
TOPHOrO TOMJMBA OKa3biBaeT Npouecc HX o60rauieHws, NPOBOAHWMBIH HA
MecTe ROGHIYM HAM HA MecTe noOTpebaeHus,

[lon o6orauweHveM MOHMMAaeTCd NOpolecc MeXaHHyeCcKo# o06paboTku
KaMeHHOro yrif, B pe3y/JbTaTé KOTOPOTO M3 Hero YIalslOTCA MHOIO-—
30/1bHbIE YACTH H MOpPO1d, YMEHbLIAETCA COAePXaHHE CepPH H YBeJIHUH-
BAETCA TemnA0TBOPHOTh,

PacrurenbHsie oTxoanl, IloAroToBKa pacTHUTENBHBIX OTXOLOB ISk
rasuduKallul 3aK0yaeTca:

a) B MOBHIIEHHH HACHIMHOrO BeCa TOMJIHBA M yBeJHYeHHH ero peary-
pPymwolielf MOBEPXHOCTH,

6) B Cyluke TOMIHBA B LeasX LOCTHXeHHs TpebyeMo#l ans mpolecca
rasu@ukallii BJIAKHOCTH,

PaBHONNOTHOCTL B CJ0€ AOCTHFaeTcsl pe3ko#t W npobaenueMm crtebaeii,.
NYYKOBaHHEM, MakeTHPOBaHMEM CTebnedt W, HaKOHel, OPHKETHDOBAHHEM..

Peska ctebieit 1akuX paCTHTEALHBIX OTXONOB, KaK CO/OMa, MOMbIHD,
TPOCTHHK H KAMbill, MOXeT OCYILeCTBAATbCA DPa3qHYHBLIMK CNOCo6aMu,,
HaunHas OT 3JeMeHTAPHBIX PYYHHX PEXYIIHX HHCTPYMEHTOB M KOHYas
MEeXaHM3MaMM C PYYHbIM HJIM MeXaHH4YeCKMM MNpuBoAoM. JJuHA peskH Ins
raspduKkauMu pekomeHliyercs B Npenenax 15—20 mm. s pesku cre6-
el MOXEeT CAYXHTb WIMPOKO PACNPOCTPAHEHHAA B CeJIbCKOM X03aicTse
conomopeska PCE-Ql 6apabGanHoro tuma, paboTaiomias OT PyYHOro Wi
MeXaHHYeCKOr0 MNpHBOAA.

ITpu anuHe pesaxu colaomsl B 15—20 ¢m conomopeska 3aroToeaser
ee o1 60 no 80 kefwac, paGoTas OT OCHOBHOrO JBuraTens Ta3oMOTOp-
HOM YCTaHOBKHM, ¢ 3aTpatoli mMouwHoctd xo L5 4. c.

PacTuTesnHble OTXOAB MOXHO NOAFOTOBJATL ANA Ta3W(PHKALMM U B
BHje npecc-nakeros, [loa npecc-nakeToM NMOHMUMAETCA NPaBUAbHOK GOPMbL
MaKeT WM TIOK, NMOJYYEHHBHt NMPH NpecCOBAHHW COJOMH, CYXOff Tpashl,
MEJKHX CYYbeB H/IH CMECH 3THX TOMJHB B TNPECCaX THNA CEHHBIX, Npw
310aHHOM KO3(d¢HuHeHTe YNaoTHeHus. Pa3Mepot H ¢opMa npecc-nakera
onpefeslOTCH CedeHueM Kamepbl rasugukalud rasoreHeparopd,

FloutH Bce THUMBLl PACTHTEJbHBIX OTX010B 00,aXalOT BHICOKO# THMLPO-
CKONHYHUCTBIO, ¥ HX BA4XHOCTb YaCTO MeH#eTCHd JaxXe B TeueHHe CYTOK.
IMosToMy cyluka pacrtutenbHelXx OTXOAOB nepel rasudukanuedt oéasa-
TenbHa, HamexxHHle pe3yabTaTH JaeT OrHeBaf CymiKa B8 CllelHadbhbiX
CYUHIax H CyWKa OTPaGOTAaBIIMMH rasamy ABHraTelf BHYTPEHHEro Cro-

panus [9].
8. 'azoo6pasaHoe TOMJIHWBO

OrpoMunie recypChl pa3iHYHBIX TOPIOYMX Td30B, KOTOPHIMM pacnona-
raer Coserckufi Co0li03, 3HauuTeNbHBIA POCT BHIDAGOTKM CXATBHIX H CKH-
JKEHHBIX Ta30B M BLICOKHE KauecTBa 3THX Td30B KaK MOTOPHOTO TOMNJIHBA

50

Ly
FUSsuionmoonlie.ru



Tabauya 16

Cpenuufi cocTaB npHpoaHOTo ra3a pasinyHbiX Mectopoxaeduit CCCP

1 Coctas rasza B %

H 1
= =9
T
EX| 8
L =} X
o Fa ["g
52 2|23
g2 ® ) o |23
HICTOYHUKY raga = >':5 g 2 < | 8 ales
= ZH| 2 £ © 8¥ %
- = - § o = =] =1 - R
@ E | % |6c8y ¥ 2 S | Ex|3e
i Tl o | e |zgS B 4 E E | X[ 5F
B o a g DE;:{ 5 [=% = 3] 59
e BESle B o ] H] 5 )
2 |o |22 gE8"» | S | < |2 |23|ak |
Eawanckoe wmecro- !

poxpedne . . . .|932 0706/06 05 | — Cnezn| 4,41 — 0,605 8400
Kypawomckoe mecrto- i

poxpesne . . . . .[922 08 —|0,1| — | — —_ 6,0 | — 10,589 8200}
Byrypycaauckoe l
MecTopoxaenne , .|768 44 1,7/08 06 [0.2 1,0 | 13,51 — 0,689 7900f
IOwHo-Jarecranckoe |
mectTopoxnenne . .|86,5! 3,0 090,11 — (73 —_ 22| —| - 8500ﬁ
. Meanuronoasckoe
MecTopoxaenuwe . . ,|980 —{ —| —f{ — |03 | — 18| —| — | 8800}

YXTHHCKOE MecTo- |
poxaeHne , . ., . |80 190,2(03| — |03 - 9,31 — 0,608/ 7500

i Tyasckoe (Kpacuo- |
BapckHi kpai) . . . 97,8‘ 04 —(03{ — [0,2 |Crennt; L3 —| — |8900]
MenbHHKOBO
{CapatoBckas 06a.):
a) 3amaawoe noae (550 — | —| —| — [0,2 — 1448 — | — | 4950
6) Bocrounoe noxe | 88,0 0,2 —| —| — (01 | — 1117 —| — |7900]
CtaBponoib-
CKOe MecTOpoO-
KIAEHHE:
a) Cesepuoe moae | 97,7 | — | —| —| — 107 | — | L,6| —| — 8890|
6) lOxnoe noae , {600, — | —| —|— | — | — [400| —| — [5400
Meunoshie rophl
(HoBsopocchiickui paii-
OH) . . . .. v 944 — ] —| — — |0,6 — 50| —| ~— [8450
Kanymckoe MecTo-
poxaenne (3amaauas
YkpauHa) . . . . . 95,7 —! —| —| — (0,1 —_ 4,1 0,1'0,575, 8200
JlauraBckoe MmecTo-
poxpcHue ., . . . -|978' 0,502 0,1:0,05(0,05| — 1,3 — 0,568 8500
Kocosckoe mecto- |
pOXjIEHHE .77 2131416 — | — — —_ = = | -
Onapuncxoe mecrto-
poajenne . . . . ,|89,01 9,1l —|[9 — | — _ - - =
| 1
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NPeACTaBIAOT JONOJHMTeNbHBIH pe3epB 3aMeHHTedeH HehTenpoOAYKTOB
M HCTOYHHK MEeCTHOTO TOIMIMBA AAfl JABHrateNedl BHYTPeHHero CropaHus.
MHyorounciedHsie BHAB Ta30006pd3HBIX TODKYHX MOXKHO Ppa3aeHTh
Ha TpW Tpynmbl ra3os:
1) ecTecTBeHHBe BBICOKOKaJAOpHHHEE;
2) npoMbIlINeHHbBIE CPeXHeKanopHuiHbIe, i
_ \ 3) npombitineHHble HH3KOKANOPHAHELE.
} 4 Ecre:TBeHHbIe Ta3nl ABIAOTCA MPEHMYLIECTBEHHO BLICOKOKa10PHAHBLIMU
¢700-800 kxas/um®), c npeobranawium COLePKAHHEM METaHA

Pecypco ectectBeHubiXx ragoB B CCCP Heuncumcaumbl, B pe3y/bTaTe
YCTELIHOTO BBINQ/JHEHHA CTaJAMHCKUX MATHIETOK CTaA0 BO3WMOXKHO HX
1WHPOKOE HCNONb30BaHHe BCIEACTBHE COOPYMEHHA MOLHBIX Tra3onpoBO-
NOB,

B cOOTBETCTBHH € MEpPBHIM MOZJAeBIEHHBIM [MATHAGTHUM NJaHOM Ta30-
Bas npomsiiniedHocTs CCCP BoipaGotana s 1950 r, 11,2 mapa. xy6nu.
MeTpOB ras3a.

Cpeanu#t coctaB NMPUPOAHOro rasa pasnHuHelx MectopoxaeHndt CCCP
npuBoauTes B Tabxa. 16.

Jpyras pasHOBHAHOCTb €CTeCTBEHHHIX Fa30B — HedTeradnl — ABAAIOTCH
NOGOYHLIMH TIPOAYKTAMH MPHU 3IKCMJIOATalHH He(dTSIHbBIX CKBAXHH. Daxuu-
CKue HedTerasbl cOCTOAT MpeumyiiectBeHHo W3 meraHa (90,889%,). I'pos-
HeHCKHe HedTerasbl coAepxaT OOMbINOE KOJHYECTBO OyTaHa, mponaHa,
9TdHa, KOTOPHIE MPH CHKHNKEHHH YaCTHUHO BHIMANAIOT.

Heo6x0n4M0 YNOMAHYTb O KaHAJW3dLHOHHOM METAHOBOM Ta3e, KOTODHH
ABJIeTCA MPOAYKTOM OpOMeHHs KAaHaJIHM3aLIHOHHHX CTOYHHX BOA. ITOT
ras coaepxur okono 709, MeTaHa M HMeeT TeMJIOTBOPHOCTH NOPAAKA
6000 xraa/umd.

O6nanas mypOKHUMH Tpele/aMH BOCMIAMEHAEMOCTH H XOPOLIUMH aHTHU-
JeTOHAUHOHHBIMH CBONCTBAMH, KAHANU3ALUHOHHLIK ra3 fABJISETCA BbhICOKO-
Ka4eCTBEHHLIM MOTODHbLIM TOIJIHBOM.

IpombiieHHbIMH cpeaHekatopuinbiMi razamu (4000 —5000 kxaa/i: m3)
ABAAOTCA KOKCOBbIH M CBeTHIbHBIA raswl (tada. 17),

Tabauya 17
CpenHH# cocTaB KOKCOBOTO H CBETHJbHOrO ra3oB
CocTas raza B % no o0bemy &

% g%

Poxa rasa ' SE.X

CH2! Hy | CHy | €O |CpHy | €Oy | Ny | 0p [2588

b - L X

Kokcommi . . . .|50,0 — (250, 70 | 20 | 6,0 |100 — 4000

O6orawmenHbli !

KOKcoBwd « . . . .| 90 — | 520 ] 1,0} 34 | — |246] — | 5300
a3 w3 caaxues,
kokcosnH  (Koxtaa-

Slpe) , . . . . . .| — 387 239 | 109 57 | 188 L7| 03 4760

CeeTuabHLit . - .|27,8 —{ 16,00 | 20,0 | 8,0 50 (220]| 0,6 4300
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OcHosHble pecypc mpombiimieHHoro rasa 8 CCCP cocrasager Kokco-
Boift ras, noaydaemsl B 3HAUMTEJSbHBHIX KOJHYECTBAX B BUAE MOGOYHOrO
NPOAYKTA HAa METaJIYPrHU4eCKHX TPeSNnpUATHAX, PACNoNaralomuX KOKCO-
BLIMH MEYaMH.

JIOCTOMHCTBAMH KOKCOBOrO rasa fIBAMIOTCA BBHICOKAf TeNAOTBOPHOCTb
H 3HauuTeJbHuH BHXOA Ha 1 m BobxkenHoro xoxca (300 M3 uz 1 m
yras). TlpumeHeHHe KOKCOBOrO rasa B KauecTBeé MOTOPHOro TOMIHBA
Tpe6yeT €ro OYHCTKH OT CMOJ, aMMHaKa M CepOBOJODPOAA.

Hapsaay ¢ KOKCOBHIM ra3oM HeOGXOAMMO YIMOMAHYrb O rasax HH3KO-
TemnepatypHoro (Hike 500° C) kokcosaHmi. [a3nl MONYKOKCOBaHuA
NOJYYaIOTCA M3 KaMeHHbIX M OypuiX yraeft. ITOJyKOKCOBHIM ra3 H3 KaMeH-
HOro yras umeer TenaoTBOpHOoCcTh nopsaka 6000—7000 kxas/am®,
a Bbixo4 ero Ha 1 m yras He npessinaer 60 nmd.

BeicOKOKaueCcTBeHHBIM MOTODHbIM TOMJIMBOM SBJIAETCA H CHHTe3-Tas,
nonyyaeMbl! B K44eCTBe OTXOJA HA 3aBONAX a30THOH NPOMbIIUIEHHOCTH.
OcHOBHBIE KOMIIOHEHTH 3TOrO rasa — MelaH M 8040pOA. TemI0TBOPHOCTD
ero coctasaaer 5500 xxaa/xm3.

CBeTHAbLHLIH Ta3 noayuaerca NPH CYXOR MePerOHKe Tra30BHIX KaMeH-
HHX yraed. TengoTBOPHOCTL CBeTHALHOrO rasa pocturaer 4300 xxaafumd.

K rpynne npoMubiuneHHHX  HH3KOKasopu#Hbix rasos (1000 —
1300 kxaafHM®) oOTHOCATCS JHOMeHHbIt W reHepaTOpHBle Ta3bl, WHPOKO
MpHMeHsieMble B KayecTBé TOMAHBA B ABHrATeNAX BHYTDEHHErO0 CrODaHHA.
OCHOBHbIME TOPIOYMMH KOMIOHCHTAMH 3THX Ta30B ABJIAKTCA OKHUCh YIJe-
pofa ¥ BOIODOL.

3HauuTeabHbIl HHTepeC B KayeCTBE TOIINBA AJA ABUraTenedl BHyTpeH-
Hero CropaHus MpPeACTABASIOT TAK HA3blBAEMBIE CHCMMKEHHBIE Ta3bl, KOTOPHIE
MPH HOpMaJbHOM aTmocdepHOM naaBieHun W Ttemnmeparype 15—20° C
HAXOAYTCA B ra3006Pa3HOM COCTOSAHHH, HO TIPH CPABHUTENBHO HeOOJbL=
oM MOBbILEHHH JaBleHusds — 10 8—16 amm— mepexoaaT B J/ErKO
HCNaPAIOLLYIOCH KHAKOCTD.

K CxMxeHHBIM Ta3aM OTHOCATCH MpefesbHBIE YrAeBOAOPOAH Mapadm-
nogoro paga (CyHanyg): mpoman (C;Hg), 6yTam u mao6yran (C.H,,)
¥ HelpenejbHble YrileBOAOPOAB 0/1e(hHHOBOrO pana (CaHgn): nponuien
(CgHg), Oytenen u uzobytenen (CyH,).

Husmas TennoTBOpHOCTh YKasawublx ra3oB cocrasaser 21 000—
27000 xxaa/HM3, a TennoTBOPHOCTL pabouett cmecH —&40—860 xraa/Hmd.

OkTaHoBOe 4uCJI0 Haxoautcs B npegemax 100—125.
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FTABA Il

PU3UKO-XUMHUUYECKUE OCHOBbI TASOEHEPATOPHOI'O
NMPOLECCA

9. Peakuuyg rasoreHepaTopHOro mpolecca

["eHepaTopHbil ra3, noayualowuéicas B 30He razudukauuu rasoredepad-
Topa 6aarogaps B3aUMOAeHCTBHIO Yriepona TOIIMBA € KUCJOPOAOM BO3-
Ayxa, IpencrasnseT cO60H CM2Ch HECKOAbKHX Ta3oB. ITH rasbl SBIAIOTCH
pe3yALTATOM NPOTEKAHHA DPAAA Deaxiui.

IHHepBag peaknus:

C+0,=C0,--97200 xxar. - (6)

Temo, Beizensionieecs MNpH 3TOH peakuuu, TPHBOAHT K Pa3BUTHIO
BLICOKHX TeMIepatyp B KHCIOPOJAHOH 30He W MIaBNeHHIO 301bl. B 3THX
cayyanx moGaBKa BOASHOrO MNMapa K BO3AYyXY CHHXKaeT TeMmnepatypy
M BHIDABHHBAET XOA TeHePaTOPHOro Mpolecca.

Ckopocth peakuuu B OOLIEM BHAe BHIPAXKAETCA YpaBHEHHEM

O = K1 (Co—Cy), @

rae C,—Haya/JpHasd KOHLUEHTDALHA KUCIOPOId;
C; — KHCAOpOZA, M3PACXO/JI0BAHHLIX B Te4EHUe BpeMeHu f;
K; — Ko3pduuueHT CKOPOCTH DPeaKLUHH,
Brtopan peakuwusn:

C-4+C0,=2C0—42000 xxaa. (8)

ITa peakuWs XapaKTepsa AAA BOCCTAHOBHTENTbHOH 30HBI H OTpamaeT
Mpolecchl BOCCTAHOBJNEHHA Yr/JAeKHCNOTH B OKHch yraepoja. Peaxnus
SHAOTEPMHYHA W MAET C yBe/HWYeHHeM o6beMa, ClAelOBaTeqbHO, MOBLIIE-
HHE TeMNepaTypbl M yMeHbllleHHe HapaeHuss GydyT crnocoGCTBOBaTHL YyBe-
anuennio Beixoga CO.

KoHcraHTa paBHOBecHf peakuHH onpelelseTcd no Qopuyie

k=@_ (g)
(COy)

CKOpoCTb peaklH BOCCTAHOBJEHHA YrJEKHCJIOTH 3aBHCHT OT CCCTOf-

HHf pearHpylolleft MOBEPXHOCTH, OT ee MOPHUCTOCTH.
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Bpemsa npeOblBaHHA YIJIeKHCJIOTH B BOCCTaHOBHTE/NLHOM 30HE, HeoG6-
XOAHMOE /s 3aBeplIEHHA peakuu#t BOCCTAHOBJICHHA, MOXHO NPEACTaBUTH
YPIBHEHHEM CKOPOCTH 3TOH peaKuMu:

dx
=K m—-"31x), (10)
rae X — cogepxanve CO B rase no HcTeueHmn BpemeHu [,

m — conepxanne CO, B rase B Hauasle peakuuw;

K; — xosdpdunmenr cxopoctH peakuun (1abn. 18);

! —BpeMs npoTeKaHus PeaKkluH B CeK.

Tabauya 18

3nayenus kodgdauuenta K; B ypaBHEHHH CKOPOCTH peaKUHH Aas
MEJJKO3epHHCTOro TONJAHBa

K31 g TonAMBa ¢ pasMepoMm YacTHL 5 Mum
Temmnepartypa B °C
{ HApepecuutit yronb Koxce AHTpaUHUT
800 0,021 —_ —
900 0,159 0,0023 —
1000 0,629 0,023 —
1100 1,530 0,134 0,119
1200 — 0,410 0,237
1300 - — 1,480 0,579 k

Peakunu BoasHoro rasa. Tonauso, mocTynawiiee B ra3oreHepaTop,
‘He GbiBaeT a0COIOTHO CYXHM, MOSTOMY BJAara Kak THrpOCKONMYecKas,
TaK W XHMMHYecKas, $BAGEeTCA [MOCTOSHHHIM KOMIOHEHTOM NPOLECCOB,
fIPOTEKAIONUX B aKTHBHOH 30HeE.

Haun6onee BeposiTHOH cneayeT CudTaTte [EPBHUHYIO DedKLHIO

C+H,0=CO-+H,—31700 xxaax. (11)

Mpu temnepatrype umxe 900° C sta peakuus npoTeKaeT MemJICHHO,
A npu Goaee BHICOKHX TeMNeparypax CKOPOCTh ee yBJIMYMBAETCH.
. K uHcny peakuuit BOmAHOro rasa OTHOCAT TaKke DeaklHio

CO+H,0=2C0,+H, + 10200 kxaa, (12)

{IpOTEKAIONIYI0 OQHOBPEMEHHO ¢ peakuueh no ¢-ae (11).
KoHcTaHTa paBHOBecHst peakund no ¢-sje (12) ompenenserca mo ypas-

HeHHIO
(COy (H,)

C0) (10} ° (13)

Axan. H. H. JodpoxoToB npuHuMaeT aJasi CTaLHOHAPHBIX TrasoreHe-
PaTOPOB BEJIMYHHY 3IMIMMDHUECKOR KOHCTAHThI BOASHOrO raza paBHOH A/f
HopmanbHOro pewuma k= ],7—2 5, npuueM yeM Meusulie BpeMda npelbi-
BaH4f TONMMBA B rasoreHepartope, T. €. 4YeM OoJblle NHTEHCHBHOCTD
npouecca, tTemM Gonble pacTeT BeanuumHa Kk, npubmakasch K MaKCUMYMY
k=2,5. [Tpn noHWxeHuy TeMmnepatypbli Mpolecc oO6pa30BaHuA BOASHOTO
rasa npoTexkaeT no ciaelyloulel peakuuu:

C+2H,0 =CO,+2H,;—21 400 xraa. (14)
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Koucrawta paBHOBecHs 5TOM peakllud OMpefenseTCd yPasHEHHEM

CO,) (H,)? -
= (13)

KonnuecTBO pa3moXHBWHXCA MapoB BOAL 328BHCHT M OT BHAA rasd-
$HUHPYeMOro TONJIHMBA, NMPHYeM HaWOO/ee BHICOKHH MPOLEHT NOJayyaercs
NMpH Tra3ndHKaUHKH KOKCAa H JApeBeCHOro yris.

KosinyecTso BOOW,, pasiaraeMoft B YCJIOBHAX HAeaJbHOrO MNpouUecca
rasuduranun Teepaoro TomiaHea (MpH K. M. O. PABHOM egWHHKIE), MOKHO
ONpee/nTh CNeIYIoLUM OOpasoM,

Tenso, Bonensemoe npu oxkuciaednn C B CO:

C--0,50,=C0O0+27400 xxraa. (16)

[Tpouecc pasnoxeHds BOJASHOrO NMapt npoTekaeT no peaxuuu (11).

CJIEH,OBaTeJleO, KO/MHYeCTBO BOJ ., KOTOPOE MOXHO Pa3fNOXHTbL NMPH MO 1~
27400

HOY HCHOJbL30BAHMH Temsa, Oyaer PaBHO mﬁ-_-O,Sﬁ Ke-M0oAb.

[IprHuMas copepxauHe B TOMAWBE Yriepoda oKoao 759%, mnoayuum
cJAeLylomee KOJAMIeCTBO Boasl Ha | ke Tomamea:

. %62@-0,75¥0,97 Kefie.

Peaxunst o6paszoBanns MeraHa. B cocraB reHepaTopHOro rasa Bxo-
aut metad CH,. Tlpa rasudukauud, Hanpumep, apeBeCHOro yras conep-
’KaHHe METaHa B reHepaTopHoM rase paeHO (0,5 —1,59,. Tlpu rasudara-
[IHH JIPeBECHHB COAepMaHne MeTaHd LoXomut no 4—59  a TpH rasu-
(HUKAOHKH HEKOTOPLIX THIOB DACTHTENBHBIX OTX0J0B KOJMYECTBO MeTaHa
HeCKOJIbKO Goabiue,

Meran ofpasyercs B mpouecce CYXo#f MeperoHKd B pe3dyabTaTe pac-
naga TAXeJIBX YI/JIeBOZODOAOB, & TAKXKe B pe3ynpTare B3aMMOIEUCTBHS
MeXay MpoAyKTaMH rasudHKalnH,

Hccnenosanne paBHOBecHs peakuuH

C+2H,2CH, 4- 20 368 xaa (17)

MOKAa3blBaeT, YTO HATHYHE B TFeHEPATODHOM rasde GOJBIIOrO KOAHYECTsa
MeTaHa OOBIYHO- CBA3aHO C HH3KHMHM TeMMepatypaMmi.

ITo Mepe npuOIHKEHHA ra3a K KOAOCHHKOBOH pellleTKe MpH o6Gpa:ueH~
HOM mpouecce B ero cocraBe yBeauunBaercd cozepxkanHe CO u H,,
a TaKXKe HaXOIHTCA W n3BecTHoe KoauyecTsO CO,. Mexay sTHMH KoM-
MOHEHTAMM MOTYT MPOM30HTH C/e/dyIOlUHe PeaKUHH, B DPe3yJbTaTe KOTOPHIX
BO3MOXHO 0Opa3oBaHHe MeTaHa 3a cueT ymedsuieHua CO, CO,, H,:

CO43H,=CH+H,0 448 700 xxax; (18)
2C0+4-2H,=CH,+CO, + 61 600 xxax; (19)
C02+4H2=CH9»2H20+39 660 xraa. (20)

Tax Kak 3TH peakuun UAYT C BBITEJEHHEM Temia, TO C MOBHILEHUEM
TeMnepaTypsl MX paBHuBecue casuraercd Bnaeso. CienosarenbHO, obpaso-
BaHHE METAaHa MO0 ITHM peaKUHAM MOXKET MMeTb MeCTO TOJAbKO B 30HE
HH3KHX TeMIepaTyp.

5)
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10. MexaHH3M OCHOBHBIX peaKIHH mpouecca rasHpHKaLHH TBEPAOTO
TOMNMBA

ITpu monyvewnn ropouyero rasa mnyteM rasudukaumd OCHOBOH TNpo-
necca sceraa SBNAETCA B3auMOAeHCTBHE KMCJIOpPOAZ BO3AYXa € YraepoaoMm
TOIJIMBA,

B Hacrofiuiee Bpemsa CYUIECTBYIOT TPH FHIIOTE3B XHMHYECKOro B3aHMO-
OeHCTBHY yriaepoaa C KHCJIODOAOM.

I. Haubonee crtapoft sBiAseTcs TIUNOTe3a NepBHMYHOTO OOPa30BAHHS:
yraekucaoTh mo peakuuu (6).

O«ucb yraepoda no 3TOR rHNOTe3e ABAAETCA BTODHYHBIM MPOAYKTOM
BOCCTAHOBJIEHHS VIEKMCIOTH PAaCKaJdeHHbIM YIJIepOAOM TOINIWBA B pe-
3yabTate peakuuu (8).

Jr1a TeopHS NepBUYHOrO OGpPa30BaHHs YrAEKHCAOTH H M[OCJeAyIOUlero
¢e BOCCTAHOBJEHHUs B OKHCh yrjepola B 30HE BOCCTAHOB/JcHHA NOJYYHAA.
Ha3saHHe PEAYKUHMOHHOH TeOpMH Tra3oreHepaTopHOro Mpouecca
M HMeeT 3HAYMTeJbHOE paCiipOCTPAHEHHE H N0 HACTOSALUIErO BpPEMEHH.

2. Cornacuo BTOpOH Trumnortese, MEepPBHYHHEIM TMPOAYKTOM B3aHMOAeH-
CTBHS yraepona ¢ KHCJAOPOLOM ABJAAETCA OKMCh Yyriepofaa, o6pa3yolancs
no peakuun (16).

B cBA3y ¢ nanuyneM u3bGnlTKa KHcAopoma ooOpasosasulascs CO cro-
paer B CO, no ypaBHeHUIO

2CO + 0,=2C0,, (21)

yeM H Bbi3biBaeTca Goabwan KoHueutpauus CQO, B 30He ropeuns.

[To Mepe ynajgeHHs OT MecTa NMOXAaYH BO3AYXa B CIOR KOHLEHTPALMS
cBO6GOIHOrO KHCIOPOAA YMEeHbINAeTcsi, B TO BPeMA KaK CKOpPOCrb rope-
HHA yrAepoiia OCTaeTcd mpexselt; MOITOMY KOHLEHTDAUMA OKHCH Yrie-
_pola pacTeT 3a CYeT ee BOCCTAHOBJeHHA yriaepojom no peaknud (8).

3. Tpetsa runoresa npeAnonaraeT oO6pa30OBaHHE MPOMEXYTOYHOIO
C/IOKHOrO yriepoao-KUC/AOPOAHOr0 KOMIVIEKCA [0 PEIKUHH

x:C+ =--0,=C;0,. (22)

[To 3To#i rumoTeze npemnonaraercs, YTO B JajbHeHmeM M3 3TOr0 KoM-
naexca obpasywrca CO u CO, B pas/iHyHbiX COOTHOIUEHHAX, B 3aBHUCH-
MOCTH OT YCJAOBHA NPOTEKaHHSA peaknHH

Cx0,=mCO,+ nCO. (23)

Onwvitel I'possosckoro u YyxaHopa MOKa3anu, 4YTO € YBelHUEeHHeM
CKOPOCTH AYThbSl B rase pacreT colepxkanne CO, U HauM-4am € HeKOTOpOMH
BEeTHUHHBL CKODOCTH COCTaB ra3a OCTAeTCH NOCTOAHHHM (dur, 15),

lasudukanma pa3THYHEIX BHAOB TOMMHBA Ral2 OOHY H Ty XKe KADTHHY
H3MEeHEHHSl KOHIIeHTPAUMH OKHCAOB YriepoAa B 3aKHCHMOCTH OT CKODOCTH
Bo3ayxa. HauGonee wuHTeHcuBHBIf poCT coxepxanva CO nabaronancs
B CPaBHHTe1bHO HeGoiblioM HHTepBaie ckopocTe#t Aytea (a0 0,5 M/cex)..

ITpu Temnepatype Bbitte 900° C 3ameTHy poJb hHayMHaeT Hrparhb
peakuus (16), Nporexatowas NpPU OUYeHb BLICOKHX CKOPOCTHX, NpHYEM
NpanTHYeCKH €e KoHeyHas ¢asa He OLiAA MOJAYyYeHa. '
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Ly
FUSsuionmoonlie.ru



dakr yseansedus CO B rase ¢ poCTOM CKODOCTH AYThA, T. €, NpH
yMeHblleHHH BpemeHH KoHrakTa CO, C pacKaJeHHLIM YrieMm, 110 MHEHHIO
IFposxosckoro u Yyxanosa, ykasbisaeT Ha o6pasosaiue CO  wapany
¢ CO,, kak mnepsHyHOro ra3oo0pasHOr0 NpPOOYKTa MNpPH OOPA30OBaHUH
YraepOAHO-KHCAOPOAHOrO KOMIJeKca.

Oanako Mx BBHIBOAE B pe3yabTaTe 3KCHepHMeHTanbHBX pabor Konox-
1leBA M B CBeTe MNOCAENHHX 0606uieHuit DHepreTHYeCKOro HHCTHTYTA
Axanemun Hayk CCCP umenu I'. M. KpxHXaHOBCKOTO MO TEOPHH ropeHHs
yraepoaa npuo6petaioT WHOR cmbica [14].

[lpencrasienne 0 xapakTepe ra3zoo6pa30BaHMA B KHCAOPOAHOA 30HE
aaet Buxof CO u CO, B ¢yHKUMH KoHueHTpanuH Kuciopoaa (dur. 16)

Anq onHol U To#t xe dpaxuHK

33 P50 S S S D S yras (2,6—3,9 mm) npu Bcex
. / £0 Akm 10068 [ ckopocTax nyTva. 3aKoHOMeED-
N I 7 lipe]  HOCTB 06pasosanus CO u CO,
] t0 ——he=4 B PA3/HYHBIX YYACTKAX KHCAO-
= '—-’o_b.
g ! /4,-’0‘ ek yzam] POZHOW 30HH HOCHT §IBHO
oy o\ P~ OT/AHYHBIft  XapaxkTep., [lpH
~ s ‘\\.& A// IOCTATOYHO BLICOKMX KOHIIEH-
o (HA V4 . Tpauusix Kucaopoaa odpaso-
% .
S 10 — Badde CO u COy HaxomuTCH
| — T
s | P megf; B NpAMOH 3aBUCHMOCTH OT Ha-
§ it C 7 Ak;t?'m nuuua Kucaopona. B obaactu
= M@ feet ot~ yan| K€ CPABHHTENBHO HU3KUX KOH-
0 02 g4 06 08 10 {2 {4 {6 (& uenwrpauu#l KHCnoposa xapak-
Rurednan  Chopocmy ﬁqmbﬂ b m/cek Tep 3aBHCUMOCTH 3aMETHO H3-

dur. 15. 3aBucuvocTb cocTaBa rasa ot MeHserca — Boixoa CO, samen-
JHHEHHOH CKOpPOCTH AYThA JAAR Pa3NHYHBIX JAeTCA, KOJHYeCTBO CO Haumu-

yraed (oo I'posnosckomy H YyxaHoBy). HAET BCe GO/Mee MHTEHCHBHO
CKOPOCTh BWYHC/ACHA AAA XOJAOTHOTO IyThA
BO3pacTaThb; HAKOHel, MNpu

Ha CBOGOJHOE ceueHHe TPYOKM.
2—39% xuciaopoaa mpoHcxo-

AMT ABHHIH NepenoM npouecca, KoaudectBo CO, yGuiBaer, a Bhixoa CO
Pe3KO pacrer.

ITOT MOMEHT OTBeuaeT Nepexoldy KO BTOpPoH dase npouecca, onpe-
AeJgeMOl MCKAIuUTeNbHO BoccTaHoBneHHeM CQ,. Ecaum npocreantb 3a
BJMAHHEM peXHvwa AYTb Ha XapaKTep Pa3BMTHA [POLECCa, TO HETPYAHO
3ameTHTb, YTO C YBeJHYeHHEM CKOPOCTEH JAyTbA COOTHOILEHHE OKHCJIOB
yriepoaa uaMeHseTcd B cTopoHy yBeandeHns CO, mpHyeM Hapaly € 3THM
obnacte npamolt 3aBucumocTh CO u CO, OT KOHUEHTPAaUMH KHCI0PO.Ia
3aMETHO COKpaluaeTcs.

Takum o6pasom, naGmonaswasca B paGorax ['posmoeckoro, HyxaHosa
¥ Kononuesa 3aBHCHMOCTb COCraBa rasa OT CKOPOCTH [AyTbi A1S pas-
AMYHBX GpaKoHH ApeBecHOro, 3JAEKTPOJHOrU W NMOAMOCKOBHOTrO yriel,
A TaKKe aHTPaUMTa ONpejle/sieTcst OTHIONb HE BLIHOCOM OKHMCH Yrie-
pona, a TEMH TEN/JOBLIMH YCJIOBHAMH MpoLecca, KOTOpble Npelonpenensior
BO3MOXKHOCTb MPOTEKAHHA BOCCTAHOBHTEJNBHON peaKIldH.

OcHoBHble BHIBOAW O rasoob6pas3oBaHHu B cjoe B pabGore ,[openne
yrnepoaa® [15] c¢opMyIHpOBaHE CAeLYOUMM 0GPa3oM:

1. Cymmapumtt npouecc cn0eBOro TOFEHHs Yraeposa Claraercs U3 -
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ABYX B3aMMHO CRS33HHBIX, HO BIIOJIHE OMpeJeNeHHHX CTaAuft, Ha3kbiBae-
MHX KMUCAODOJOHONH M BOCCTAHOBHTE/JEHON” 30HAMH.

2. Y3 oo cTamMu B APYTryl RApOLECC TNEPeXOAHT HempephiBHO,
H 3TOT MEPEXON XAPaKTePH3YeTCs HaJlHYHEM MAaKCHMyMa B pacrpejeneHdH
CO, no BwicoTe cJoA.

3. Tlpoaykramn peaxuuil, HAYWHX B KHCAODOAHOH 30He, ABIAIOTCA
CO u CO, onnoBpemenHo. 3asucumoctb KoauyectB CO u CO, or koau-
YecTBa MNOTpeGASHHOrO KHCIO- »

oda , B OONacTH AOCTATOUYHO
gucoxnx ero KOoHueHTpauu#h Ho- w-13 wjeek 100 15 w40 m/cek |00
CHT JHHeHWHHH XapakTep. 0 /

4. Tlo mepe dopcupoBauus

AYTbA H, COOTBeTCTBEHHO, POCTa
/ 0 /

Mo
D

-...
<

Cocmal easa %
S

TeMIepaTyp B 30He rOpeHHUd, 3Ha-
YHTEJbHO  HHTEHCHUIHDYETCA &0 15 10 & 0 20 15 10 § 0

> W

NPOLECC BOCCTAHOBIEHHH! Yrie- o 20 20
KHC/OTHI, YaCTHYHO TMpPOHHKAEW- w=1{0m/cek |00 w=043 mfcek
mui Aaxe B 064aCTh KHCAOPOL- S 8 ' 1§ 202 "‘%
HLIX Peakuuit U OTHIOHD HE JH- < {f 10 Ve
MATHDYIOLUAR MHTEHCHOUKALUI & il 5 P
npouecca B IeJOM, § 7 = o

5. CoOTHOUIEHHe MPOLYKTOB 0 0

cropauus CO :CO, B KOHIE KHC- 20 15 10§ 020 15 10 §.0

JCPONHOW 30HH MpH J06OM & Zarw=01fﬁ4/cek L0, 20 w0.25 mlcek

- cnocoGe GopcHpOBaHKY IIponeccd Y 45 o ] 15 f

He nNpespllIaeT eAMHHUB, TOraa & 0 /" 0 Cﬂ;‘
KaK K KOHLY BOCCTAHOBHUTE/JNbHOR T r 4

3oubl jgocturaetr 10 u Gonee; £ 5 / wAN o
9TO CBUIETENBCTBYET O TOM, 4TO & L0 4
KOHe4HbIt COCTaB MPOAYKTOB U?U 15 1 5 0 020 15 10 5§ 0
cropanus — rasuMKaumMd onpe- Hucnopad 0, % Hucnapad O, Y%

NensieTcsl He CKOPOCTHBIM DPeXH-
MOM JyTbdl, OGeCMeuHBAOMWMM  yr 16, 3amucumocth Brxoxa CO u COy
sainoc  CO M3  KHCAOPOAHOH ot xouuentpaunu O, B KHCAOPOZHOI 30HE
. 30HBl, 4 TEIVIOBBIM pEXUMOM B TNDH HEM3MEHHOH KDYMHOCTH 3JEKTPOAHOTO
06NaCTH aKTHBHOTO pearupoBa- gf]-"lﬂ "2%33”“‘”‘“" CKOPOCT’K‘ AyTEA OT
hns, npexctasaiomed  COGOM 11 10 2,0 m/cex (no onwvitaMm Koaoniera).
COBOKYTNIHOCTL DaloTalonMX BCeria B3aMMOCBA3HO  KHCJAODOXHOH H BOC-
- CTaHOBHTEJNBHOH 30H.

6. Ilpn yBelMueHWM cONepKAHHA KHCaOPOAA B AYTbe, a OTUYACTH
M NpH BO3AYXONoJOrpeBe pa3Mepnl 00eWX 30H — KUCJAOPOIHOH M BOC=
CTAHOBHTENbHON — 3aMeTHO COKpaLIanTCce,

7. C yseauueHHeM KDYRHOCTH Yrii BE&JHYMHA KHCJIODOIHOH, a Takxe
H BUCCTAHOBMTE/NLHOH 30HLI BO3PACTAeT NPAMO NPONOPLIHOHAILHO CPEAHEMY
pa3Mepy uacTHI[ TON/HBA,

8. I'azoc6pasosaHHe B C/i0e HATYPaJbHOrO TOIHBA NPH PallHOHAABLHO
OpraHH30BaHHOM cxeMe CHKHUraHHA — rasHdHKalul — He TOPMOSHTCA MpoLec-
£OM BO3TOHKH JIETYYHX H B LEJIOM NOAYHHAETCA TeM e 3aKOHOMepHOCTSM,
4TO H YCTaHOBJEHHble [/1f NMPHMEHAEMOTr0 B OMBLITAX 3JEKTPOJHOrO Yris.,
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Ha OCHOBAaHHM HJOXKEHHOTO MOXHO 3aKJ/JIOYHTb, YTO TFTHNOTE3a&
06pasOBaHMA YrAepPOOHO-KHCAODOAHOrO KOMIJAEKCa
B HacTosllee BpemMs HaWGO/Jee MPABHALHO NpeaCTAB-
AfeT MeXaHU3M ropedHuda (rasudHKauuu) YyraepQna;
3KCNEePHMEHTaNAbHO B3TO TNoONTBepxkaaetrcd GakKTOM

OAHOBPDeMeHHOro o6pa3oBaHus B KHCHNODOLHOH 3o0HEe

YCAEKHCAOTH H OKHCH yriaeponaa.

11. OcHOBBl KHHETHKH M PaBHOBECHe XHMHYeCKHX PeaKuHi
ra3oreHepaTopHOro mpouecca

[Ipouecc ropennss yriepoja, KaKk H BCAKYIO reTeporeHHYI peakumios

MOXHO p336HTb Ha ABa 2Tdna. I'lepm,m 3Tall 3aKJjal4aeTcsd B NoasoIne-

rasno6pasHbix KOMIMOHEHTOB PeakKIUM K NOBEPXHOCTH TOMJIMBA, a BTOPOH —
B XHMHYeCKOM B3aMMOACHCTBHH YrJepona TOMJIHBA C KHCNOPOIOM BO3IyXa.
CKOpOCTb reTepOreHHEIX peakifi, HMEWOUIX MecTO B rasoreHeparope,
3dBH UT OT CKOPOCTH 3aBeplleHNs YykaszaHHLIX ABYX 5TAnoOs,
Ecin B onpeleneHHbX yciaoBuax HauGonee MemnewHOH cramued npo-
ecca SIBARETCA XMMHuecKas peaKlHsi, TO CYMMapHas CKOpOCTb npouecca

onpenensieTC HCTUHHOH KHHETHKoN HaHHOH XxMMHuecko#t peakiuu. O6/1acTh, .

B KOTOpPOH CKOPOCTb XMMHUYECKO# peaKUHH MeHbllle CKOpOCTH Auddysuw,
HA3bIBAETCA KHHe ruueckol 06.acTbio.

C nosbiuieHHeM TemnepaTypsl GBICTPO BO3pactaeT CKOPOCTh XHUMHM-
YyecKOH peaKuHH. DTd 3aBHCUMOCTb OINpenessieTca ynaBHeHMeM AppeHuyca

Ink= E

rae E — sHeprus axkTHBaLMH;

1
e In kg, (24)-

k, — KOHCTaHTa MaKCHMaJbHOH CKOPOCTH PeaKlWH, KOrja BCe MoJje- -

KyAs 06namaloT Heo6XOAMMOH SHEprHel A4 BCTYIUIEHHA
B XHMHYECKYI0 DeaklHIo;

R — ra3oBas MoCTOSHHAA,

T — a6coaloTHas TeMneparypa.

Ecap ckopOCTb XMMHYecKOrO B3AUMOAEHCTBHS 3HauuTenbHO OOJblle
ckopocin auddysud rasudHIMPYeMOro peareHTa K MOBEPXHOCTH yrie-
poad, TO CKOpPOCTb CyMMapHOTo [pOLecca OmpenenseTcs 3aKOHAMU Bbl-
HYxIeHHOA anddysnH. COBOKYMHOCTH YCAOBUH, NPH KOTOpPLIX HAG/I0-
Jaercd Takad 3aKOHOMEPHOCTh MNPOTEKAHHA mpollecca, HOCUT Ha3BaHWe
b dysnonHoft o6aacTH.

Oko/i0 TOBEPXHOCTH VriAepojfd, NpH OMEIBAHMHM €ro MOTCKOM rasa,
06pasyerca TOHKHH J/aMHHapHBIA CJOR rasa, uepe3 KOTOPHIH rasudu-
LUHpyeMbi#f peareHT MOXeT M[OCTUTHYTh TIOBEPXHOCTH YriepOad TOALKO
nocpeacteoM AHGY3HH, CKOPOCTH KOTOPOH ompepensieTcsi CEAYIOULUM
YPaBHEHqeM:

du= —Dg 2 dt, (25)

rae d, — KoanyecTBO BemlecTsa, npoauddynmvposasmero 3a spema df
HA MIOWAXH £ Yepez cnofft rasa ToxmmHO#t (X NpH Pa3HOCTH
KOHueHTpanui dc;
D — xoadbdununent nudopysun.
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Koapduunenr xuddysun D (cu/cex) nponopumonanen aGcoaioTHOH
‘Temneparype B creneHd 17 20 u 06paTHO NPONOPIHOHANEH KBaapaT-
HOMY KOPHIO H3 MOJIEKYJIFIpHOFO Beca AMDPYHAUPYIOLIETO BellecTBa:

Ti,’? 20
D=l (26)

rie K — Ko3hpHUMEHT NPONOPLHOHATLHOCTH;

M — MONeKYyJAADHBLIKH BeC BelLLeCcTRBa,

Kucnopoa B 80He rasudukanuy MOCTynaer K BHellIHe# TrpaHule
.1TaMHHapHOTO CJ10f C onpelenenno#t koHueHtpauvei C,. OnpHako BBHAY
'TOTO, YTO CKOPOCTb XHMHYECKOTO B3aHMOZEHCTBHS YIJAepOAa C KHCJIO-
pOROM NpH BBLICOKHX TeMIepaTypax MAOCTAaTOYHO BEAHKA, KOHLEHTPaLXA
KHcaopoaa y noBepxHocTd yriaepopa C,, — Mala, M KHCJIOpPOI H3 raso-
BOro moroka AHPPYHmMpyeT Yepe3 JaMHHAPHHA razoBH# cIO# K MoBepx-
HOCTH YTJepoaa.

Inst cayyas rasudukauud yraepoaa yp-Hue (25) MOXHO HAalHCATh

cJaelyomum 06pa3om:
C,—C,
dy = — Dg———"dI. 27)

Toniuuna naMHHapHOro ciaosi dX okono TBepmoH noBepxHOCTH (414
.CJyYas LURJIMHAPHYECKO# TOBEPXHOCTH) ONpejensieTcs caefyioulelt 3aBHCH-
MOCTBIO !

dx=a-d.Re"®, (28)
1€ @ — TOCTOAHHAS;

d — auaMeTp UMANHJDA;

Re — uucno Pe#inoannca.

rae W — CKOpPOCTb ras3a;

@ — IVIOTHOCTL TIa3a;

4 — BSI3KOCTb rasa.

Bennunna yucaa PeliHOMbACA yKa3biBaeT Ha JAaMHHADHBIE Wi TypOy-
JeHTHhI# XapaxkTep rasoBoro mnortoka. [Ipu TypOyleHTHOM MABUXKEHHH
norpanuynbift caoft noaydaercds ToHblle. CaegyeT Takxe A00aBHTh, YTO
NpH 3TOM, BCAeICTBUE HHTEHCHBHOTO IepeMellHBaHMA CTPyH, pacTter
Ko3dpuureHT Tenaonepeadm.

C yBendueHueM CKOpPOCTH [a3oBOr0 TMOTOKA TO/MINMHA NAMHHAPHOTO
.CJ10SL YMellbHaeTCd NPONOPIHOHAIbHO YBEJHUYSHUIO CKOPOCTH rasa B CTe-
nea 0,6 -+ U,8. 32BHCUMOCTH CKOPOCTH DEaKLMM OT TeMIepaTyphl B Aud-
(dy3HoHHOH 00JaCTH OnpejensieTcsl H3MEHeHHEM BEIHYHHH K03 bHLMEHTA
anddys3un B 3aBUCHMOCTH OT TeMIEPATYPbI:

T n

, D=Dy(+, (29)

0

rae n-— uamensercs or 1,5 go 2,0.

M3 cka3aHHOIO caedyeT, 910 3aBHCHMOCTH CKOPOCTH PCAKUMH OT
Temnepatypsl B JIMQdysuodnoit obaact  3HayuTenLHo caabee, yeM
N KnHeTHueckOM oOOnacTv, B kuneruueckol 00.aCTH DeaklUus MOWET
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uMeTb MI000H MOPAAOK, H CKOPOCTb €e He [NONHA 34BUCETh OT JHHeH-
HOH CKOpPOCTH ra3oBOTO NOTOKA.

BOJNBIIMHCTBO H3BECTHHX XHMHYECKHUX peakiu#t, B CHIY AWHAMHYe-
CKOro paBHOBecHfi, — OOpaTuMBl, T. e. MOTYT MPOTeKAaTb B 00e CTOPOHBI
C BHIeJeHHeM NEPBOHAYAJbHBEIX pedareHTOB.

CooTHoleHHe MexAy KOMHYECTBOM 0OpA30BaBUIAXCA 110 pPeaKUHH
IPOAYKTOB H KOJHYECTBOM He BCTYNUBWMX B DEAKLUHI0O HCXOAHbIX [MpO-
AYKTOB CTPOro OIpelieJJeHHO M 3aBHCHT OT YCJIOBHH, NMPH KOTOPHIX NpO-
TEKdeT peaKnus, a HMEHHO: OT KOHUEHTPAUHH peardpylolmux BeulecCTB,
TeMIlepaTypsl U JAas/eHud.

O6o3Havast yepes a, b, ¢ u d razooOpa3Hbie peareHTs, HAXOAALHECT
B XHMMYECKOM B3aUMOAeHCTBUM, NpUMeM @ W b — 33 HCXOAHBHE TNPO-
AYKTBl, a ¢ 1  — 3a KOHeYHble MPOAYKTH TrasHHKALHM.

B 3atom cayuae B3auMOASH(TBHE pearupyioluMX BellleCTB MOXKeT GHITh
NPeACTaBACHO B CAEAYIOLIEM Buje:

a--b2c-+d.

Toraa, coraacHo 3akoHy [OeHCTBYIOIIMX Macc, Koauyectso o6pasyio-
UIMXCH BelleCTB, HE33daBMCHMO OT HANpPABJIEHHS XOAd peaKluH, NPOnop-
UHOHAABHO CKOPOCTH peakUuH, a CKOPOCTh TPOINOpUHOHA/IbHA NPOU3BE-
JEHHI0O MacC HJM KOHIEHTPAUHH,

Ecau cxkopocTh o6pasoraHusi npoAyKToB ¢ ¥ d 00603HaunTh uepes W,
a NPOAYKTOB @ M O —depe3 W,, TO [PHU NOCTOAHHOH TeMnepaTtype HMeeT
MeCTO TEPMOXHMHYECKOE PABHOBEeCHE, T. €., PABEHCTBO

Wl = w2o

M3 storo ycnoBus conocTaBIeHHeM 3HayeHH# Wy H Wy, MOKHO ROJY-
YuTh TaK HA3LIBAEMYIO KOHCTAHTY TEPMOXMMHYECKOTrO papHoBecus. Mare-
MaTHYECKH KOHCTaHT4 PaBHOBECHS BHIPAMAETCA KAaK OTHOLUeHHE OOBEMHBIX
KOHIIEHTPALKMA NPOAYKTOB DedKUHH K OODbEMHbIM KOHUEHTPALMIM peareH-
ToB (Kc) MAHM Kak OTHOIlleHHe NapUHa/bHLIX JABJIEHHH IPOJYKTOB peak-
MM, BLIPAKEHHBHIX B MH/JIHMETPAX PTYTHOro CT10a06a, K NMapudajbHbM
nasaeHusM pearentoB (kp).

Ons ofpatuMoit peakuuM 3aBMCHMOCTb MEWAY KOHCTA4HTOH DaBHO-
Becus, BBHIPAXEHHOH Uepe3 KoHueHTpauuu pearupyiomux Bewects (kc),
M KOHCTAaHTOM paBHOBeCHS, BBIDAXKEHHOH uyepe3 NapuyajbHOE JaBieHHe
(kp), crenyowas:

ke=ky, (RT)"", _ (30

rie An — pasHoCTh Mexjy YuCAaMH MOJeKyJ B NpaBOR H JeBoM dacTax
ypaBHeHUR peaknuH.
KoHcTanta TepMOXuMHYECKOro paBHOBeCHS MO KOHIEHTpaUXW OyaeT
paBHa
z, ey
Ce €
ke ==_2 (31)

c e x ?
Ca-Cb

rae C ¢ COOTBeTCTBYIOIMIMMH HHaeKcaMB 0003HAYAIOT OTHOWEHHE YHCET
Ke-M0Ab 00pa3yomuxcs NPOLYKTOR K oOWEeMy 49uCiy K2-M0Ab, YYACTBYIO-
LMX B pE€AKLHH, 4 2, }, € U X —uucia KZ-M0Ab JAHHLIX NPOJYKTOB.
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KoHCTaHta TepMOXMMHYECKOrO0 paBHOBecHS MOXeT OblTh onpejeineHa

H 110 JaBJEHHIO, T. €.
z_py
P,.P}

-
PyPy

kp = (32)

Jlnf nanHoro cayuas kp =K.

Ecau e cucrema, HaXOAdwascs B TEPMOXMMHYECKOM pPaBHOBECHH,
COCTOMT M3 TpeX peareHToB: @ < c¢-+d, To CBsi3b Mexay kp v K. npen-
CTABHTCA B CIeiylouieM BHAe:

kp = chmT: (33)

rae R, —ra3oBasi MOCTOdAHHAs;
T — TemMnepatypa mpoiecca.

[Ipu onpeneneHvd KOHCTAHTHl pAaBHOBecufl i peaKUWH, B KOTOPOH
y4acTBYIOT OoJiee yeM OJHa MOJEKyJa HaHHOTO BEIECTBA, KOHIEHTPALHS
¥ NapunalbHOe JaBieHHe STOrO BeueCTBA J0MXKHBH BO3BOAMTHLCA B CTe-
leHb, MMOKa3aTeNlb KOTOPOH paBeH 4YWUCAY MOJEKyJ HaHHOTO BELIECTBa,
BXOJSIIErQ B ypaBHEHHE PEaKIMH.

OnHAKO AM JOCTHIKEHHS DaBHOBeCHs TpeOYeTCs 3HAUMTEILHOE BpeMs,
4 TaKk KaK B AKTHBHOH 30He rasoreHepatopa BpeMs TNpeGhLiBaHHS Ta30B.
He3HAYNTEIbHO, TO DABHOBECHe HE YCMeBaeT YCTAHOBHTHCH. JT0 0OCTOS-
TEAbCTBO SBASIETCS TNPHYMHON TOro, YTO ra3 fo CBOeMy COCTaBY 3HaYM-—
T€JbHO Da3HUTCA OT BBIYUCJIEHHOTO MO (opmyaam.
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FTABA 1V

METO PACUYETA TA30rEHEPATOPA OBPALUIEHHOI'O
NPOLECCA

12. Pu3nKO-XHMHYECKHEe OCHOBH pacuetra paGouero npouecca
ra3u¢HKaUHH TBepAOro TOIIKBA

B Hactosuee Bpews HaubGoaee noapoGHO pa3pabovaHel MeTONH pac-
yeTa rasupHKalMH TBepAOro TOIMIMBA B Tra3oreHepaTopax MpPAMOro
npouecca, B metonme pacyera, mpennowenHom akaa. H. H. Jdo6poxoro-
BoM H JADYIrMMH PYCCKHMHM YUYeHBIMHM, [Js pacyerd Tra30reHepaTopos
MIpAMOro Mmpouecca COCTaB raza oOBYHO onpelenseTcs CyMMHDOBaHieM
rasa, NoJy4YeHHOTrO 3a cHeT rasudukalud KOKCOBOTO OCTaTKa TBepAOro
TOIIHBA, C TA30M CYXOH neperoHKH.

Tako#t MerOd Ana pacyera rasuukaldd TBEpPAOro TOIVIMBA B ra3o-
reHeparopax oOpauleHHOrQ [Mpolecca He MO¥eT ObITh MPHMEHEeH B CBA3H
C TeM, YTO MPOJAYKTH CYXOH NeperoHKH, NPOXOJs Yepe3 aKTHBHYI 304y,
YaCTHYHO CropaloT, WK, pasnarasch, o06pa3ylOT HOBHE COelUHeHHS.
B ycaoBuax mpoTexkaHusi o6pauiedHOro npolecca paccyuraTb COCTaB rasa
N0 NepBHYHOMY TOIVIMBY M YBSi3aTb 3TOT pacyeT ¢ TEPMOAMHAMUHYECKHMH
YCAOBHSMH fpolecca rasipukauim NnpeicTapisieT G0blIUe TPYLHOCTH.

JoBONbHO OOHIMPHBIff 3KCMEPHMeHTANBHBIR MaTepuaa, HaKOMIeHHLIH
COBETCKMMH HCC/MeJOBaTEASIMH 10 3TOMY BONODOCY, XOTA U J3aeT BO3MOXK-
HOCTh peliaTh PAX YaCTHHIX 3aga4y B 5TOi 004acTH, OAHaKO TNpPAaKTH-e-
CKW eille He MOXeT OLITh MCNOAB30BAH B KayecTBe AOCTATOYHO TMpOBe- .
peHHO#t M TOYHOH CxeMBl pacuyera cOCTaBa reHePATOPHOrO rasa fno Hexon-
HOMY TOILIHBY,

OpHa U3 TaKMX NOJE3HHX MOMLITOK pacyeTa COCTaBa TeHePaTOPHOro
rasa 1o COCTaBy OpraHHYeCKOW MacCChHl TOMJIHBA MPHBOAHTCA HHME.

Haubonee muMpoOKO pacnpocTpaHeH B BACTOsillee BPeMsi MeTO pacyeTra
ofpalieHHoro mnpouecca ra3uduKauMu TBEPAOTO TOMIMBA, KOTOPHIi
HCXOIMT M3 3a1aHHO!'O COCTasa TOILIMBA WM COCTAaBa ra3a, MOJYYEeHHOrO
NMPH UCMBLITAHUAX B MICHTHYHBIX YCJAOBHSIX; Ha3BIBAaeTCH OH MeTOIOM
Gananca [3].

Pacyer maeT BO3MOMXHOCTB YCTAHOBUTH BHIXOJ OTAe/AbHBIX KOMMOHEH-
TOB reHepaTOPHOro rasa B 3aBUCUMOCTA OT COCTABa TONJMBA H peakilu#,
NPOUCXOAALIUX MEeWOy TOMJMBOM, BO3AYyXOM H Bjaro# B npotecce rasu-
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¢rKauuH, ONPexenuTh pacxod TOMJAMBA, BO3AYXa M BAArH, a TAKXKe DHA
XaPAKTEePHCTUK TEMJ0BOrO pexHMa razoreHeparopa.

Pacuer pabGouero npouecca rasudrkailMd TBEPIOro TOMJIMBA METOAOM
6HanaHca npoBepsieTCd COCTaBJeHWEM MaTepHaJbLHOro H Tenjaosoro GanaHca.

B marepuanoHoMm OGajaHCe Y4HTHIBAIOTCA BCe BeLIECTBA, BBOJAMMbIE
¥ OTBOJAMMble W3 ra3oreHeparopa, a TakKXe M BJAArOCOAepkaHHe rasa,
‘COOTBETCTBEHHO 3TOMY, MPUXOAHBIMH CTAThAMH MaTepHaAbHOrQ OanaHca
SIBJASIOTCA TONJIMBO, BO3AyX M BJara, a DacXoJHBIMM CYHMTAIOTCHA FeHepa-
TOPHBIR ras, Henoxor, 3ona u Baara. Tenno, BblenuBLlIeec W NOTJO-
lleHHOE B pe3yabTarTe XHMHUYECKHX peakuu#t npolecca, MOACYHTBIBAETCH
B TemJoBOM (ajaHce W [JaeT BO3MOXHOCTbL OIpPeNeNHThb TEMNEPATYyDYy rasa
¥  KosdhduuveHT mnose3nore AeHUcTBHA ra3oreseparopa. Pacuer GanaHca
MOXHO BecTH Ha 100 ke-M04b cyxoro resepatopHoro rasa uin Ha 100 e
(1 xe) TonamuBa. Jinsg npuBOOMMOrO HHxe MPUMEDHOTO pacuera pabo-
yero npouecca rasudukauud TBEPAOr0 TomaMBa NO Merony OGantaHca
fIPMHHMAeM 33 HMCXOAHOe TOMJIUBO JIUCTBEHHYIO APEBECHHY.

Martepuansinit 6anane. 1. CocraB opraHnyecko#t Macchl ApeBecHHb
apuHpMaeTca caenywowuid (B npouentax): C =49,2; Hy=6,2; O, = 43,5;
N; = 1,1; 3ombhocts Ay = 1,3% u Baawnocts W, = 209,.

2. T'eHepaTopHbi# ra3 U3 ApeBeCHHbl YKa3aHHOH BJAMHOCTH MPHHUMAeM
cienytouero coctaga (B npouenrax): CO=19,18; Hy=11,10; CH, =4,90;
CO, =12,00; 0,=10,33; N, = 52,49.

3. TIpusegeHHbI! COCTAB CYXOro reHEpaTOpPHOro ra3a XapaxkTepH3yeTcs
CNelayIolHM CONEPKAHHEM TOPIOYNX KOMIOHEHTOB:

A=CO+Hy+CH; = 19,184 11,104 4,90==x35,29,. (34)
4. Huswas TenmoTBOPHOCTH rasa omnpenensercs rno ¢opmyae
H, = 30,45 CO 4 25,8 H, + 85,6 CH, krxaa/umd. (33)

JlaHHBle MO TenNOTBOPHOCTH ra3a npuBeieHbl B Taba. 19,
IToncrasuB B ¢-ay (35) MpoueHTHOE colepmaHUE COOTBETCTBYMOLIMX
TODIOYHX ra3oB, MOJYYHM: '

H, = 30,45-19,18+25_8.11,10485,6-4,90 = 1260 xxas/ums.

9. Onpenennw Bec 1003 Ke-moab CyXOro rewepaTopHOTO rasa o
dopumyne

Grag = 28C04+44C0,+4320,4-2H,+4 16 CH, 4+ 28 N, xe. (36)
A8 npuBeaeHHOro Bhille COCTaBa rasa
Gras=28.19,18 +44.12,004+32.0,334-2- 11,104 16-4,9 4
-+ 28.52,49 = 2649,1 xe.

6. Henennem Beca rasa Gra, Ha €ro ofbeM onpenenseM yleabHbH Bec:

2649,1 __
y[‘=_2—2?l_0_ =~ 1,18 K&/HMa,

rie 2240) —oGpem 100 xe-m01b npu HOPMATBHBIX HU3KYECKHX YCIOBHAX
(0° n 760 mm pT. c1.) B KM
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Tabauya 19
Bec # TeNAOTBOPHOCTE KOMIIOHEHTOR razoobpazHoro tonaupa |20]

= . 2 :i?% Tena01 BOPHOCTE
%’f T 2 o Tog KKQ1[HM3 KKQA[HZ MOTD
KoMnoHeHTb! E ? gg ._.% §_ - A k

;g é’-_g g é?: BhicWAA | W3R | Beicluaf | HHAMWAA
Bonopoa' . . . H, 2,016 | 0,0800: 3048 2580 | 68330| 57805
Oxuch yraepoaa | CO | 28,00 1,250« 3045 — 682201 —
Meran , , . . CH, | 16,032 | 0,717 95051 8562213000/ 191902
Braw . . . .. C,H, | 3005 | 1,341 | 16923 | 15510379250 | 347603
3THIeH ... CH, | 2803 1,261 15236, 14297 | 341 500 , 320 402
Ceposonopon . H.S | 34,09 1,539 5095 | 5524134290123 741
Kucnopoa . . 0, |3200 | 1420 | — — — — |
Asor . . . .. N, | 2802 | 1,251 - | - — —
Bosgyx . . . . 28,95 1,203 — | - — -
CepuucTblil ras SO, | 64,07 2,927 —_ —_— _— —
Yraekucaora . | CO, | 44,00 1,977 — — — —

I BoasHoit nap H,O | 18,016 | 0,804 -— - — —

7. Inst manbHefwero pacyera MarepuaiabHoro 06ajaHca Heo6XOIMMO
Onpefe/HTh KOJMYECTBO K2-M0Ab OTIENbHHX 3JEMEHTOB, BXOAAUMX
8 coctae 100 Ke-mM0Ab CyXOro reHepaTtopHOro rasa, N0 ypaBHEHHSM:

Cy = CO+ CO, -+ CH,; (37)
Ho = 2 CH, + Hy; (38)
0y = 0,5CO+ COp + Oj; (39)
NO = Nz. (40)

Iloacrawass 3HayeHus BeJiMuuH W3 paHee TNpPHHATOrO coCTaBa rasa,
MOJIY4UM:

Co=19,18 4 12,0 4 4,9 = 36,08 xe-soab;
Hy=12-4,94+ 11,10 =22,90 xz-moz;
0p=0,5-19,18 4- 12,04 0,33 = 21,59 ke-moav;
N, = 52,49 ke-moas.

8. [pu rasudukaluu TBepAOro TONIWBA He BeCh YriepoA TONAHBA
mepexOMUT B ra3; 4YacTb Yriepoia OCT2eTCsi B Bule CaxH, OCelawuieh
Hd CTEHKax ra3oreHeparopa, YacTh nonafaeT B 30Jy C [IPOBAJIOM,

DTH TOTepPH yraepofd YuATHIBAIOTCS KOS()DHIHMEHTOM HENO.JIHOTH
cropaHusd &, NPEICTABJMIOWHUM OTHOUIeHHe yriepoaa C, coaepxauierocs
B Tonnuee, K yraepony Cp, RefCTBHTENLHO 3aTPaucHHOMY Ha MOayyeHHe
100 ke-mo0a renepaTopHOro rasa

E =

C
C

(41)
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[Norepu yruepona B caxe ouenuBaorcs B 2% 0T Cypyy notepn e
yrnepola B 3o04e, OObIYHO Ha3blBaeMble HeJ0XKOTOM M 0CO3Hayaembe C,
3aBHCAT OT 30JbHOCTH TO{l/IWB&, THMA rd3oreHepatopa (YCTpoHcTBO Koaoc-
HHKOB.H pellleTKH), crnoco0a ynpaBieHHs Ci0eM M PAAd APyTruX (akTopoB.

OnpitHble 3Hayedus Cy, A Pas/IdYHBLIX BMAOB TONJIHBA NpPHU raskgu-
KallMd B CTALUMOHAPHLIX Tra3oreHeparopax CW/IOBOrO rasa MnpuBeaeHbl
B taGn. 20.

Tabauya 20
Onpithbie 3HaveHus C, s pasiuyHbiX BHA0B TBEPIOro TOMIHBA
Tonauso C, Tonaueo Cy
‘ L]
Ipesecuna , . , . . 0,20 Topd kyckosot . ., | (,15-02
Hpesecuuiit yro:n . . 0,25 Cotoma ., ... .. 0,65
Aurpaunr . . . . .| 03-04 Toppanoit kokc , . , 03

dopmyna Ang omnpelefeHUd BeJHYHHBI KOIP(MUUHUEHTA HENOJHOTH!
CropaHus TOMJIWBA HMeeT CJAEAYIOUIHA BHA:
AC,
¢=0.98 = —p)"
rie A —304bHOCTb TOIVIHBA;

C, — Be/IMYHHA HEdOWOra;

C —BecoBOE COjiepxkaHHe Yriepoja B OpraHu4eckol Macce TOIUIHMBA;

b —xoauuecTBO 6anAnacrta B TOIVIMBe, CKJAAALIBAIOUIEroCs H3 30Jbl

M T'UTPOCKONUYECKOH BJIard.
Jist HalIero npUMepHOTro pacyerd

1,3-0,2
¢ =0,98 557 (100 — 21,3)

(42)

=0,973.

[ToayueHue pacyeTHHIM MyTeM BeJMUYHHH KO3(hdHLHEHTa Heno/JIHOTH
CrOpaHHAl TOMJHBA JaeT BO3MOXHOCTH OMPEIENHTH:

a) KONMYecTBO Yriepojga, 3aTpayeHHOro Ha noaydenune 100 xe-moa
CyXoro reHepatopHoro rasa; .

6) Bec M coCTaB OpraHH4YeCcKolt Macchl, Y4acTByloulel B mpolecce
rasuduKau1u TOMJIKBA;

B) Bec pabouero TonauBa.

ITpoussenem nocrenoBaTeNbHBIA pacyeT 3TUX BEJIHYHH.

9. OnpenensieM KOAMYECTBO yraepoga B TOMJHMBE, 3aTpaderHOe Ha
noayuende 100 xe-moa cyxoro redepaTOpHOTO rasa:

C, _ 36,08
= 70973

Cm=

= 38,3 Ke-Moab. (43)

10. Ompegensem Bec OpraHHueCKOW Macchl TOMJIMBA, YYaCTBYHOLLEro
B Mpouecce rasudpuranuv:

Cm 38,3
Gopr= " 12 =555

ke 07

.12=0933 ge, (44)
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Toraa Be¢ paboyero TOMAUBE

Gopr -100 935-100

= — =116 ]
Gosw = 00— @ w), = Too 213 = 150 #e. (45}

11. TIpousseneM nocnenoBaTeAsHbIH pacueT KoaHYecTBa Roaopona Hm,
kucropoda O, #u asora Np, COCTaBAAIOIIHX OpraHMYeCKylo Maccy
TONAKMB2, M3pACXOAOBaHHOrO npu noaydenuu 100 Ke-moqb rasa:

Gonp¥ 935-0,06
Hpn= °f2”‘ = 3 2_—_ 28,9 xe-moab; (46)
Gopr'®  935.0,435 o
Om=—7g3—="73,—— = 12,7 Kke-Monb; (47)
Gopr N 635.0.011
Nm= —pg— =—5g —= 0,336 xe-moab. (48)

O6Go3HaueHus B ypaBHeHMSiX V¥, 0, N NPeICTABIAIOT BeCOBbe IOAH
3/1eMeHTOB B ropiodeil Macce TOMAMBA, a ydclda B 3HameHarele — MoJje-
KynapHble Beca,

12, TpuBenenHbIX NaHHBLIX pacyeTa HOCTATOYHO M8 ONpeReseHHs
BHxoaa cyxoro rasa E u3 1 k2 paGoyero TonauBa:

E= 226,4-100, (49)
obug
rae 22,4 nm3 —o6bem oanoro moas npu 0°C u 760 mm 'p'r. CT.

B mauHoMm cayuae
2240

oo = 1,88 nalfie.

E=

13. Onpenensem pacxon Bo3ayxa ua rasuduxaudio 1190 k2 paGouero
TonaHBa. Haauune asora B reHepaTopHom rase N, ofecneunBaerca AByMs
MCTOYHMKAMH: TOTUVIMBOM H BO3LYXOM.

Pacxox Boazayxa, HeoGxoaumoro nas noaydenus 100 xe2-aoab rasa,
OnpeaeaseTCs ypaBHeHHEM

Lm=—1,:,—)90—-NB K2-M01b, (50)
rae Ny —a30T B rase, nOCTYNMHBILIMI{ M3 BO3ayXa.

CrnenoBatensHO, pacxoX BO3ayxa Ha rasudukauuio 1190 x2 paGouero
TOI/INBa o

7. No—Nm 5249 —0,336
1007 0,79 0,79

= 66 Ke-moab,

2 BeC Bo3dyXa
‘ L, =€6.28,95 = 1870 xe.

e

CooTBercTBeHHO, pacxoi ero Ha rasuduxauuio 1 k2 TOnausa onpere-
JUTCA M3 CAeAYIOLEr0 COOTHOUIEHHS

100 Ny
Lt xe = =5+ —— Ke-M0/b. 5]
ke 79 Gm ( )
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Ecnu pacxoz BO3OyXa BHIDA3HTh B KUJAOrpaMmax, TO, MPHHHMas MO.e-
KYIDHLIt Bec BO3ayxa pasHbiM 28,95, noayuyum:
2895.N N
Lijo= o =367 - (52)
Ke 0,79-6,,’ Gm,
a pacxoa Kucaopona Bosayxa (J, coOTBeTCTBEHHO Oy/leT paBeH
21-N, N
=B = 6- 2
0, G, 0,266 G " (53)
14. OnpenenuM Bec 0O4aroBbix OCTATKOB:

A 1,3.1190 (14-0,2 =
Goq == W"'Goﬁm (1 + C}’)= ' 150 + ) = 12’5 Ke. (:)4)

15. TpousBenem pacuer 6anaHca Bofopoaa. B reHepaTopHbili ras BOJO-
POL MepeXOAMT M3 OPraHMyeCKOR Macchl TONHMBA H Pa3J0XHBIIEHCS BOAM.

HaiineM KOIMYeCTBO BOAOPOJA, TMOJyyaeMoe TNO peaKUHWH BOIATHOIO
rasa:

HH20 = Ho —Hpm + -r-)om; (55)
Hi,0 = 20,90 — 28,942 12,7 = 17,4 xe-moav.

16. Tlpu rasudwrkaunn paaxhoro Tonausa (Topd, NpoBa) B reHepa-
TOPHOM Tra3e BCeria colepkaTcsi BOJAdHuE MNaphl, KOHAGHCHPYLLHecH
B CHCTeMe OXJawJeHHs M OYUCTKH rasa. OQHaKo nNpH rasuduKani TaKOro
TOMIHBA, KAK CyXoH ApeBeCHBii yroab, MOXKET GbLTb NOJYYeH ra3, MoYTH
He colepxalMit mapoB BOAb. [/ paHee npPUHATOTO COCTaBa TOMJINBA
BeC THMrpOCKOnuYecKoR Baarn Gyler:

rs W 20
GH20=W0—'G°6U4=—1(W1190=228 Ke (56)

w

WIH GH2O = 1800 'Goﬁm = 12,71 K2=-M01b, (57)

17. OOilee comepxaHue BOJbI B rase
HyO = Gu,0 —Hy+ Hem; (58)
H,0 = 12,71 — 20,90 +4- 28,9= 19,71 x2-mo4b

UM H,0'=19,71-18 = 356 ke,
yTo coctaBaseT Ha | Hm® BAaWHOro reHepaTOPHOroO rasa

H,O 1971
G=0,8100—-‘1-Hg()—=0’8 W—O,ISI KB/HMs. (59)

18. IMTpousBedeHHHA MOACYET MOXHO NPOBEPHTb COCTABJAEHHEM MaTe-
pHanbHoro Gasauca npouecca Ha 100 xe-mpab rasa.

[Mpuxon Pacxop
Bec pa6ouero tonausa . . 1190 xe  Bec cyxoro reHepaTopHOro rasa 2049,1 xe
Bec cyxoro Bo3ayxa . . . 1870 ke Bec Brarurasa , , ., . . .. 356 xe
Bec ouaroeblx ocratkoB ., . . 125 ke

Hroro . . 3060 ke

3060 — 30176
Hesst3ka 6ananca: 060 -100 = 1,39,

Mroro ., . 30176 ke
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TennoBoii Gananc. [Tpuxon Tenna

1) Qco, ==97200-12,00 = 1 166 400 xxax
2) Qco=27400-(CO —Hp,0)=27 400(19,18-— 17,40)=48 000 xxaa
3) Qcr,= 20368-4,9=99 803 xkaa

O6umit npuxoa remia X Q™ = 1314203 wxaxr.

[onorpes Bo3AyXa u IORa¥a nMapa OTCYTCTBYIOT. Pacxoa remna:
1) Ha peakuus BOAsIHOrO rasa

Qcotu,=31700-Hu,o=31700-17,40 = 550000 xxas.  (60)
2) Ha ucnapenne BOABI
Qs = 10710 (Guy0+ 2 Om+ Gup) Kraz, (61)
Qs = 10710 (12,7142 x 12,7) =108 050 xxax.

3) Ha uarpeB npodykToB rasuduxaunn (Ppusnyeckas Tennora raszos
H 3041bl)

Qr.s= (CO-CS" +CO,- C5% - Hy- CF24 CH,- G5+ Ny €+
w
+_%£.c§'2°) fras KKQA. (62)

TeMnepaTypy BuIX0Ha rasa u3 rasoreHepatopa Iz, COMIACHO OMNBIT-
HLIM OaHHbIM, NpuuumaeM B 300°C. Toraa

€50 = Cl'z = C}* =6,98 + 0,000266 - 300 = 7,95;
Cp® =8,48; (5% =10,14; C3M=1774+0,008-300=10,1.

[Moacrapaas noayyeHHple 3HaueHus B ypasHehue (62), moayyum

Qr. s = (19,18 % 7,05-+12,00 x 10,14 11,10 X 7,05 + 4,90 x 10,1 +

+52,49 % 7,05 4 - x 8,48) 300=273000 xxaz.
4) Ha uarpes 304w u yriepoia B NpOBaze H yHOCe B Bule caxu Q. y,
Comepxaune 3o0aw npuaatro A =1,39. Komuvecteo yraepoma C,
B npoeane u yHoce pasHo 2,0%. TenmoemkocTs 304w u yraepoaa Cg
u Cy npunumaem pasHo#t 0,2 kxaafxe.
Koanuectso TonauBa (m, HeoOxoammoe st noayuenus 100 xz-mox
reHepaTOPHOTo rasa, coraacHo pacdery coctasaser 1190 xe. Torna

15

oo+ 1190.0,2.300 = 2100 xxaz.

Qs. y = o 1190-0,2-300 +

5) Boigenenue Tenia B OKPYKAMOUYI CPedy OMNPELENseTcs KaK pas-
HOCTb MPHUXOIHBIX Crareft §6a/faHCA M yYTEHHHIX DAacXOOHBIX, T, e,

Qo =2 Q" — (Quco +1y+ Qs+ Qr. s + Qa. y) xKas; (63)
Qo= 1314203 — 1233150 =:81 143 xxaax,
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Tennoso#t GanaHc npuBelen B Taba. 21.

Tabauya 21
Tennopoit 6anadc
CraTbu CrathH
npuxola Mpuxon Tenna B KKa.l pacxoia | Pacxoa Tensa B kKka.l
1 1 166 400 1 550000
2 48 000 2 408030
3 09 803 3 273 000
4 2 100
. 5 81 143
Becero 1314 203 Bcero 1314203

Koadduuuear nonesnoro pelcTBUA rasoresHeparopa. Jas ounenku
CTeNeHH WCMO/Ab30BAHKUA TBEPAOro TOAAKWBAa B rasoreHeparope, a TaKxke
U1 XapaKkTepUCTHKH KOHCTPYKUHH OnpelenfeTcd ero Ko3PQHUUeHT noJes-
HOro nefCTBHA 7)p:

H?t-E (64)
Ne="+
Qy '’
rae H, —Hu3wass TeNIOTBODHOCTL  reHepaTopHoro rasa npu (°

760 MM pr. CcT. B KKax;
E —Bhixoa rasa ¢ 1 xe tonauea B nMmM3;
Qu —HHM3uIas8 TEeNJMOTBOPHOCTb | K2 TOMAMBA B KKAQA.

YucneHHble 3HaYeHHA 9 OAst CTALHOHAPHLIX Ma30reHEPATOPOB HAXOAATCS
8 npenenax 70—80%,.

HOas oueHky mpouecca rasudukaudd MOXKHO TAKKe M0/1b30BATHCS
TePMOXHMHUECKUM KOIPPHLMEHTOM MoJe3HOro AeHCTBUS ras3oreHepaTopa
71, NpelACTagasowuM COOOH OTHOmEHHe KONM4YeCTBA Temna rasa H,.
K Tenay yraepoaa Hy, ywenwero Ha ero 06pa3oBaHue

H .
n-r = _!_T;‘. (65}

3aeCh
H.=30,45 CO 4 23,8 H,+ 85,6 CH, xkax

12
Hy= 550354 (COa-CO+CH,)-8100 xxax.

Pacuer cocraBa CHJAOBOroO rasa H3 OHTYMHHO3HOro TOIMJIHBA
Ha npumepe pacuera [IpeBecHOr0 CHAOBOro raza npuBegeM KpaTkoe
H3JI0XEeHMe MeTOJa pacyera coCTaBa rasa, paspabotanworo A. B, [enm-
HBHIM, TIDHMEHHMOrO A TONAMB, rasdPuuUpyeMbix no OGPALUEHHOMY
npoueccy [4; 5].

Pacuer cocrasa rasa npou3soauTcd Ha 1 Moap opraHuyeckod MaccCH
TOIJINBA,
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CpeaHu#l cocrag OpraHud4ecKol MacChl ADeBECH:ABl, MO JUTEPATYPHHM
DAHHLIM, MOXeT 6biTh npkHAT caenyouny: C =500, H =6, O =44Y/,.
Pasgenve mNpOUEHTHOe CONEpXKAHME Yriepola, BOLOPOAA M KHUCIOPOZA
Ha HX aTOMHbie Beca, MOJAYYHM Be/H4HHB, BHIPANKAIOLLME COOTHOUIEHHE
YHCel ATOMOB BeUIeCTB, BXONSUINX B COCTAB OPraHuduecKoM Maccel Ape-
BECHHB, 4 MMEHHO:

C=50:12=4,2 atoMma; H=6:1=6,0 atomos; O0=44:16=
= 2,8 aroMma.

Ecau yMHOXHTb moaydeHHoe BeavuuHs Ha 10, To B 3TOM Cciayuae
dopmyaa opraduueckoit MacCel apeBeCHHu! NMpuMeT BHA: CyHgoOgs.

Cozep:aHue a30Ta B OPraHW4YecKoft Macce IpeBeCHHb He MpepbillaeT
0,3%, n yunTHlBaeTCA B ypaBHeHU# GanaHca asora,

B xauecTse .OCHOBHbLIX YPABHeHHH, BLIDaXAWWMX CBI3bL MexIy COCTA-
BOM OpraHMYecKO# MAacChl IpeBeCHHBl W TOJY4YeHHHIM H3 Hee rasoM,
NPeANaralTcs CaelyoUIne:

YpasHeHne Sananca yriaepona

a COy+ fCO+ ¢ CH, =42. (66)
YpasHenne 6anaHca BOJAOpozAa
20CH;+hH, =30 + X. (67)
Y¥papHenne GanaHca asora
Y N, =20,5 4 1,88 (a COy — 6 CHy + X). (68)

3aecb a—unucao moaei COgy, MOMYYEHHBIX MPH Fa3auPHUKALMKH ONHOrO
MOJA OpraHH4YecKoit Macchl TON/IHBA;
f — 10 we CO;
d —t0 we CHy;
h — 1o ke H,;
¥V — 10 %e N,;
X — KOJHueCcTBO MOJed BOAOpPOZXA, BHIEAUBIUHXCA NMpH Pasno-
JKeHHH THTPOCKOINKYeCKOH Baard (3HaK IIIOC) HAH OKHC-
NMBIUMXCS B BOLY M3 OPraHMYeCKOH Macchl (3HaK MHHYC).
B kauecTBe JOMOJHHMTENbHLIX YpaBHEHHH HCNOJBL3YIOTCS Caelylolthe

OTHOILLEeHHH
g CO

«Co, =™ (69)
¢CO,+BCO+8CH, 42
2BCH,+hf, ~ —30+x- ™ (70)

Jlna IpeBeCHOrQ CHAOBOTO ra3a NpaKTHYECKHE Mpeflefsl H3MeHEHHs
BeMHUMH /M B N Cleayloluue:

a) m=1-=+17. Ilpun uuskux Temneparypax m Gmxe k I, a npn
CYXOM TOMMMBE M MOJOrpese Bo3ayxa m Gamie K 1,7.

6) n=123-1,8. Ilpn BhicokO#t TeMmepaType B aKTHBHOM Ciloe I
Gnmxe k 1,8, a mpu 601bUIOR BAAKHOCTM TONAHBA M OTCYTCTBHH nol-
roTosKkH B GyHkepe 1 cTpemutca k 1,3. .

Conepxanne MeTaHa B JIpemecHOM rase cocrasaser 2—3%,, uTo
cootsercTeyeT npubausutebHo 6 CHy=2 = 3 mons.
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Ilnd  yAcHeHuMs MOCAenOBATeNbHOCTH pelieHHs CHCTEMbi YDaBHeHuH
Mpou3BefieM NpHMEePHLIA pacueT COCTaBa rasa.

[Tpnyumaen:

1) OrtHowenne CO k CO, 8 raze m=1,5.

2) Beanunna n=1,0.

3) Conepxanu: meTaHa pasuo 2°%,; 370 cootsercTByeT [4] KpHsLM,

0 CHy = 2,4 mons.
W3 yp-uns (66) vaxoaum aCOp,+ f CO =42 —2,4=39,6 mos.
Pewas yp-uue (69), onpenensem:
B CO=1,5a CO,,
OTKyna
aCOy= 3—259 = 15,8 mong;

g CO = 23,8 monas.
U3 yp-una (70), nmpu n = 1,6 Haxoaum Bemmuuny X:
X:-_E:_?%_l’.g = =~ 3,8 moas.

Mo yp-uuio (67) onpenensem f Hy:
AHy =30 — 2x 2,4 — 3,8 =21,4 moua.

ToacTaBuB 3HAYeHUs BeaMYWH B yp-Hue (68), HaxomzuMm umuciao Mojel

azora Y:
¥ Ny=26,541,88 (15,8 — 2,4+ 3,8)= 58,8 moas.

fo wuMcay Mosde#i onpeneiaseM c€OCTaB ra3a, KOTOPWH NPUBOIAUM
8 Tabn. 22.

Tabauya 22
CoctaB ra3sa
Konu4ecTBo

KoMMoHeHTH —
B MOJAX B %
Yraekucaora .. . . . . . . . . e 15,8 13,0
Oguce yraepoxa . , ., . . . . . ... ... 23,8 19,5
Metah , . . . . . . . . . ... 24 2,0
Bogopon . . . . ... ... ... ..... 21,4 17,5
Asor . L. L 58,8 48,0
Beero .. .. .. 122,2 100,0

13. OcHOBbI KOHCTPYKTHMBHOI'O pacyeTa rasoreHeparopa

[MpakTHka pa3BMTHA OTEYECTBEHHHX FAa30MOTOPHHIX YCTAHOBOK H pe-
BYJleaTbI HCCNea0BaAHUNA l‘ﬂBH(l)HKa[II/lH TBep,ELOl‘O TOIVIKHB2 O4anU BO3MOMK-
HOCTL CO3I4Th Ofpede/eHHYK) CXeMy KOHCTPDYKTHBHOrQ pacueTa ra3oleHe-
paropa.
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OnH3aKo B CO3H4HHOMW CXeme pacueTa He BCE MApdMeTpol B HACTOsinlEe
'‘BpeMsi MOTyT OBITh OMNpeneneHbl AHANUTHUECKHM NyTeM, HanmeHee H3yueH-
HHIM  gBAfieTCH pacueT kavepsl rasuduxauun. Ilostomy B HacTOsImee
BpeMf METOJ, pacuera Kamepbl ra3udukallid OCHOBAaH raBHHIM 00pa3oM
Ha MpUMEHeHHH 3MIUPHUYECKHX COOTHOUIeHHH, He YUHUTHIBAIOIMKX (PHIHKO-
XHMHYECKY0 CTODOHY npoilecca.

TIpakTH4eCKH KpuTepueM InA BbIOOpPa OCHOBHhIX pa3MepoB Kamephl
rasudUKauMM  ABaseTcas  O6GecneueHWe MOJHOrO NPOTEKAHHS BOCCTAaHO-
BUTEJbHBIX peakuuit W noaydende rasa, JUIIEHHONO CMOJUCTHIX COedH~
HeHHM.

IIna nonyueHns GeCCMOMBHOrO raza HeOOGXOAHWMOTO XHUMHUECKOTO
€OCTABa CYUIECTBYIOT Ollpefe/ieHHble, YCTAHOBJIEHHLIE OMNBITOM pa3Mephl
AaKTHBHOH 30HBI ra30reHepaToPa W yAeibHbie OOBEMBI KaMepht rasudHka-
1HH, KOTODble PACCUMTHIBAIOTCA IS CO3[4aBaeMOi MOJeNnH rasoreHepatopa,
a 34TeM MpPOBepsIOTCA IKCNEePHUMEHTANbHbIM TIyTeM.

Cxema KOHCTPYKTMBHOIO pacdyeTa rasoreHepaTopa oO0paileHHOro
npouecca. Pacuem npoussodumenvrocmu. TIpoussoAnTeNbHOCTh ra3ore-
HepaTopa 3aBHCHT OT MOIIHOCTH [ABHraTens, A1 MHTAHHS KOTOPOro
OH NpelHA3HAUYEH.

Jlns 4eTBIp@XTAKTHOTrO ABHUraTess 4acoBolft pacXol CMeCH, OTHeCeHHOH
k 0°C u 760 mm pr. cr., noACUMTHBAETCH MO caelyiolielt dopmyse:

m - 73 P
Qcw=160- 4£ '2" : —27,—0— ﬁ n, MlHac, (71)
rae d — puaMeTp UMIMHADP2 B A
S -— xon nmopuHs B M;
{ — Y4HMCIO0 UWIMHADPOB;
1 — 4uCcI10 060pOTOB ABMraTenss B MHUHYTY,
T, — a6comoTHas TevIiepaTypa OKPYKawilefl cpeisl;
P, — naBnenve OKpywaio'ueil cpein,
N, — KOI(QHILNEHT HAMOIHEHNA ABHrarTens Is JaHBHIX T, u P, (npu
pa6oTe HA reHepaTOpHOM rase npuuuMaercs pasupiM 0,7—0,8).
Ecan u3secten paGouuit ob6bem asuratens B autpax Vy, TO 4acoBOH
. PACXOM CMeCH 1'ONCUMTHIBaeTCA MO 60Jiee npOCTOH ¢opMye:

Qeu= 0,03V = + 7070 #]aac. (12)

Koanuectro rasa, noTpeGasemoe apurateseM B 1 wac npn 0°C
‘w760 mMm PT. CT., onpeleaserca no chaeaywuelt ¢opmyne:

Qem
O =—rar e Mluc, (713)

rae o — Ko3bpduuuedT H30bITKA BO3llyXa, NpuHHMaeMuit OGLIUHO AJlg reHe-
paropxoro rasa 1,1—1,2;
L, — Teopetnueckn Heo6XOnuMOe KOJHYECTBO BO3AYXa I CrOPaHUA
1 #M® reHepaTOpHOro rasa,
L,— onpezrensercs NO ypaBHEHHIO

L,= _%* [0,5 (CO + H,)+ 2 CH,— 0,] 43/183. (74)
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Bxonsume B ypaBHeHHe KOMMOHEHTLlI FeHepaTOPHOrO rasa BbIpAMeHL
B MpOIleHTaX.

@ — KO3(PPHIMEHT 00DEMHOr0 COAEpPXKAHWS NapoB BOJLI B reHepaTop-
HOM rase — MNOACYHTHIBAETCA 110 clelywouleit popmyne:
[)

0= T-j?‘“’ (75)

s
rne P — pasneHHe reHepaTOPHOrO rasa mnepel BXOAOM B CMECHTENb,
NpuHUMaeMoe OGBIYHO TO MPAKTHYECKUM JAHHBIM B Mpelenax
0,92+0,97 refcm?;
P — nasnenme napa, HacellUAlOINEro reHepaTopHui ras, B rta6a. 23
npHBe/eHbl BeIHYHHLI AaBieHHd Pg B 3aBUCHMOCTH OT TeMnepa-

TYpHI.
Tabauya 23

3aBUCUMOCTD JaBJeHUs lapa, HACHILAWEro
reHepaTopHbId ras, oT TeMoepatTypbl

t P, refem® t Ps Kefcm?
15 0,0174 55 0,1602
20 0,0238 60 0,2028
25 0,0323 65 0,2547
30 0,0433 70 0,3175
35 0,0573 75 0,3929
40 0,0752 80 0,4827
45 0,0977
85 0,5
50 01258 | 893

[TonyueHHble pacyeTHbie BeMHMYHHB JAKOT BO3MOXHOCTH ONpPEfesHThH
pacxold TonauBa, rasuUUHPYeMOro B rasoreHepaTope:

Q
G=- éf keluac, (76)

tae Qp — KOTMYecTBO rasa, nortpe6asemoe nBHraTeneM, B HM?[uac;
E — pwxon rasa B 1md[ke.

Pacuem pazmepog Oynxepa. OGpbem GyHkepa onpenenserT
BpeMsa MeXAy 3arpy3kaMu raszoreHepartopa. YHem Goxabiue
o6beM OyHkepa, TeM GO0JblIe BpeMeHH TOMIHBO HAXOOUTCH B HeM,
NOABEpPrasch mNOACYLIKE H CYXOH neperoHke MNpu HATHYHH HAPYHKHOTO
oborpesa OyHKepa Tra3oM. YKa3aHHOe OGCTOSTEAbCTBO HMveeT 0060
BaXX(HOE 3HAYeHHE NPH KOHCTPYHPOBAHMM ra3oreHeparopos, paGoTalLMX
Ha BnawuoM tomause (40—459;). Takue rasoreHepaTopHi, KaK NMpasuiIo,
HMelOT 3HAYMTEILHO PAa3BHTHIH MO BbicOTe OyHKep W YCTpOHCTBO A/d
OTCOCa mapos BOAHL.

(5
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Takum 06pa3soM, oObem OyHkepa rasoredepartcpa Vg ompenensercs:
ponoM rasupuUMDYeMOro TOMAMBA, €r0 HACBINMHBIM BecoM yp Ke[MP,
YACOBBIM pPAacXoioM TONAHBA (Fyac U HHUCIOM 4acos paboTh rasoreHepa-
Topa Z C OIHOH 3arpy3koft, T. e.

Vo= 2 a2, (77)

3apasaach auameTpom GyHKepa D), MOXHO NOACYHTATb BLICOTY OyHKepa

H no ypasHeHuio
Vs

—_— W .”. (78)

H

Pacuem kamepot 2asupuxayuu, Tlpd pacyeTe KaMepsl rasuukauiy
ra3oretepaiopa ONpelendoTcH Chelywuine OCHOBHLIe BEJTHYHHEI

(dur. 17):

a) AuameTp Kamepst razuduxaunn Dy,

6) uuC.10 BO3AyXOmoaBoAsUIMX GypM 1
U ux guametp dg;

B) BbICOTA AKTHBHOH 304bl Hy,

IlpaBuibHbifl BEIGOD KaMepsl ra3uPuKaLHK
uMeeT 0CO6O BaKHOe 3HaueHMe npH Fa3ndu-
KauuMu TONnAuBa, Goraroro meryummu. [lpu
pacyete M KOHCTDYHpPOBaHMM  KaMephl
B 3THX CAyyasx HeOOXOZMMO MNpuaaBath el
Takue pa3Mepbt W ¢GOpMy, OPH KOTOPHIX
6pi10 Obl  HauGonee mnOAHO o6GeCneyeHo
yCJiosHe paBHOMEPHOIO pacnpefeneHns nonen
BBHICOKHX TeMNepaTyp NO CeUYeHHID KaMmephl,
HeOOXONMMBIX AN Pas3/NomeHHd CMOJ,

FmaBHOIl XapakTepHCTHKOR KaMephl rasu-
(dbukauun ABAAETCd HHTEHCHBHOCTHL Npoilecca,
KOTOPYIO BLIPAXAOT MAH KOJHYECTBOM IpO-
raznpuaposandoro B | uac Tomnsa (B ke),
®yur. 17. Cxeva xameps HIH KOJHUYeCTBOM Tenaa (B KKA4), BbOeNHB-
rasuuKaluni  o6pameHHoro  uerocs NpM rasuduxkauMd tomiusa B | uac

fnponecca. ka 1 M2 naowaau ceyeHus KaMephbl HA YPOBHE
hypm.

HutencuBHOCTh ra3npukauuy GMTYMHHO3HBIX TONJMB B CTALUHOHAPHHIX
razoreHepatopax koneGierca B npemerax 400—600 xe/m?-yac, a nasa
TpaucnopTHeix — 500—900 xe/m%-yac. B GonblmucTBe cayuaes OKaswi-
BAETCA HeQOXOAMMBIM CyXeHHe KaMepbl TrasudUkauMM [Adg AOCTHIKEHHA
poBHOro OXBaTa MNOJAEM BLICOKHX TeMIepaTyp BCero ee TOMNepPeyHOro
Ceyenus,, 4TO H OCYLUeCTBAZeTCd B TPAHCMNOPTHWX rasoreHeparopax,
paboraouiux no 0SpameHHOMYy Npoueccy.

Hccnenosanua, npoesernble LleHTpaabHBIM HAYYHO-HCCAE 10BATEIBCKHM
OU3eNbHHM HHCTHTYTOM IO ra3uguKaluMH COMOMBl, MMOKa3a/H, YyTO MOBL-
WeHHe MHTEHCHBHOCTH He 9B/IAeTCA EAWHCTBEeHHHM CROCOGoM GopbOut
CO cmoaamH. [IpasuabHOe pacnpeneneHue BO3AYyXa MO CJAOK TOM/IKBA,
C OXBATOM L€HTPANLHHX 00AaCTed KaMephl, /J3eT BO3MOMXKHOCTH Ta3u®u-
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UMPOBATh GUTYMMHO3HOE TOMIHBO ¢ uHTEHCHBHOCThIO 160—200 Kefad-uac

‘M mony4yatb O6ecCMOJIBHHH ras.

Takum oOpasom, ecaum naa rasupuKkauyd AAHHOrO BUAA TOMJHBA
YCTAHOB/IEHA MHTEHCHBHOCTb npoliecca R, TO NMaomanb CedyeHHs Kamephl
Fyx ns npoeKTHpPyemMoro rasoredeparopa MoxeT ObiTb [MOACYUMTAHZ MO
cnenyoileft popmyae:

Gyac

FK = - 44’12’ (79)
rite Gyye — 4aCOBOR pacxod TOMIMBA.

[To naouwann cedyeHua Kamepnl F, MOKHO HallTH nuamMerTp Ka-
MepH D, B njiockocTH mnoasoga BO3AYXa.

Yucno BosayxonoaBoOZAIWHX PYPM M HX [OnaMerp, a

CJeIOBATENbHO, M CKOPOCTH BHIXOAALIETO H3 QYyPM BO3LyXd OKAasblBaloT

- o4 # o3 » o deml
5 HZ e ¢f50 ” 46”2 Ty
&)~ SN » 2omd

o—o & Pyom & §afuicen coveHuR & (M2 [

=~ ©n
B
s}

Mo [
Z
a

. -

—
o]

Cxonocadepncanue 8 2ase 2/mm?

[
N
w20 0w 3 0 A 80 90 mimae
Pacxad coanforlyumou Cvecy rgu 0° u 760 sv pr1 om

<

dur. 18. 3aBHCHMOCTb CMoOJ0OCOIEepwaHHs B rase or
pacxoia asurateneMm [[A3-42 razososnywHod cMECH NpH
PasnuyYHOM KOJIH4ecTBe LUJAMHIpPHYECKHX (GYpPM (no
Mes3uny).
Kamepa rasudukauuy auaserpoM 230 ma; BLICOTA ClOA
TOMAKWBa B Kamepe 300 mm.

60/blIOe BJAMSHHE HA KAueCTBEHHble NOKasaTenu pabodyero npouecca ra-
3uQUKaLUMH TBepLOro TONAHMBA.

CornacHo nauebM, npusoanmbiM M. C. Mesunbim [12], conporus-
qeHde UMAMHADPUYeCKAX ¢iypM BO BpeMs paGoThl rasoredepartopd npe-
BHIIAET MX CONpOTHBIEHMe NDW CBOGOLHOM MCTeueHHH B | 55 pasa,

————r e s -

TO ClelyeT YYMTHIBATD MPH FMIPABIMYECKOM DAacCiel€ QYpM H OlleHKe

ofuero conpotusaeHns razoreHepatopa. OT uUMC/A3  YCTAHOBJAEHHLIX - B
Kamepe razudukanuun QypMm B 3HauyMTe/NbHOH Mepe 3dBMCHT CMOJ0COAED-
KaHMWe rasa, YTO0 YOCAMTeIbHO WANIOCTPUpYeTcd JAaHHuMH dur. 18,
fIOKA3bLIBAIOUIUMH  3dBUCHMOCTb CMOJOCOIepXaHHA B rase oOT pacxona
rasoso3aywHoit cvecu apurateneM I'A3-42 npr pasiaHyHOM KOAHYeCTBE
LHAHHADHUECKHX (QyDM.

J/ia npaBuipHOro BbifOpa HAWMBLIrOAHeHUWMX CKOpPOCTeH BO3AYIUHOI'O
AyTba HeoOX0auMO 3HATH HauGoJee XapaKTePHHH pexum paboTu raso-

77
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reHepaTopa B 3KCMIOATALMOHHLIX YCJAOBUAX H BUA TOMJHMBA, AN KOTOPOro
NpeaHa3HAYAeTCA NPOEKTHPYEMbIA ra3oreHeparop.

JIN  CTAUMOHAPHBIX Ta30reHepaTOpPOB CH.IOBOMO rasa OGpauleHHOIO
npounecca, B leadXx ofecredeHus AOCTaTOYHOW rubkocTH pabortsl M NO-
JAyueHHs BBICOKOH TEMJAOTBOPHOCTH rara Ha Bcex pexumax paGoTh,
BK/OYAS XOJOCTOH X04, CKOpOCTb AyTha U Geperca B mpeienax 20—
25 m/cex, Nna rasoreHepaTopoB nBYXx3oHuoro mnpouecca 15--20 mfcex
M AJsl ra30reHepPaTopoB rOpPH3OHTaAbHOro npouecca — 2540 mfcex.

Huaverp ¢ypm omnpeneasercs Ha OCHOBAHMM KOAMYECTBA BO3AYXaA,
MOCTYNAOUIEr0 B a30oreHeparop, u4vcaa ¢QYPM M CKOPOCTM BO3IyXa B
dbypmax,

Pacyer koamyecTsa Bo3ayxa Vg, NOCTynaluero B ra3oreHeparop,
MOKHO NPOM3BECTH MO 6ansucy asorta 1. Pacxon Boanyxa npu rasuduka-
LMW MOXHO OMpeneauTh 1o caeayiouel dopmyne:

NIE — JTFE’
Vo= NB]’zol G namdluac, (80)
2

rue Nj — colepiaHHe 430Ta B [eHepaTOPHOM rase B M3/M?;
E —BBIXOR ra3a B HM3[Ke;
Np — coaepxaHde a30Ta B rasuuuupyeMoMm TONIHBE B K2[Ke;
NP — conepxanue asota B 1 m® Bosmyxa, pasuoe 0,79 4®;
1,251 — Bec 1 um® aszora B K,
G — X0JuueCcTBO rasHduuUUpyeMOro Tonausa B Kzfdac.
IIpu ycnoBMM NOAOrpeBa BO3Qyxa, TMOCTYMAKLIEro B ra3oreHeparop,
no Temnepatypsl {°, neficTBHTenbdbHt ero o6nheM GymeT paseH
Ve=V, ;0—'7227 M3faae, - (81)
Hcxona M3 naHHOH CKOPOCTH AyThA U M/CéK W BbIGPAHHOrO KO/IH-
qectBa GypM 71, amamerp Gypm onpedeaurca no Qopmyne

t

dy=18,8 ]/ e sty (82)
n,)dt:uﬂwfc’. v ,/" :

AxTHBHAas 30HAa B rasoredHeparope oOO6palUleHHOr0 mpolecca

pacnonaraetca mexny GypMEHHbBIM NOACOM M KOJOCHHMKOBOH perueTKo#.

B cnyyae OTCyTCTBHMA KOJOCHUKOBOH perieTKM HudXKHeft rpaHdlieR axKTHB-

HO# 30HBI ABJAAETCA MeCTO OTBOJ2 ra3a M3 pacKaneHHOrQ ¢J109 TOMAMBA,

1 H. C. MesuH pekoMEH1YET KOAHYECTBC BO3AYXa onpelelaTb MO KO3DPH-
UHEHTY MOJEKYNADHOrO H3MEHCHHS:

Q

Vy=—— asfuac,
He

rae Q.— pacxol raza B u*/uac;

Ho — KOG PHUHEHT MOJNCKYNAPHOIO H3MeHeHHd 1pH rasudukauuu;

80
1“0_‘ NB :

rae N, — o6bemHOe Ccofiep:KaHME d30Ta B IeuepaTOpHOM rase B %.
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B yKasanHbIX yCJ08HAX pacyeT BLICOTLI aKTHBHOH 30HLI 3aK/IOUYAETCH
B Onpele/eHHH BDeMeHM KOHTAKTa (T) [POAYKTOB IOJHOrQ CropaHus ¢
NOBEPXHOCTHI0O PACKAJeHHOro TOMAMBd, OOpPA3YOUEero BOCCTAHOBUTE/E-
HBI C/IOW aKTHBHOH 30HW razoredeparopa. 3uasg o00beM BOCCTAHOBH-
TeJbHOTO CJ0S, HeTPYAHO NMOACUHTATH M ero Bhicoty Hy.

Cpeannft mo BHICOTe aKTHBHOH 30HE 0TGOp rasa (uMes B BULY, YTG
ceKyHOHble O0DbeMbi rasd, Npoxonailive Yepe3 BepPXHUE H HHXKHUH CaOu:
AKTHBHOW 30HbI, HE PaBHBLI, BCMEACTBHE TOI'0, YTO peaKUMH BOCCTAHOB/E-
Hu MAYT C yBeauyenHeM 00Dbema) MOMHO BLIPA3HTh ClelyIOILMM ypaBHe-
HUeM:

_ Gyac (Lot E)
Qep. v = 2-3600

HM3[cex, (83)

rie (Jqac — PACXOA TOMIMBA B K2fuac;
L, — pacxon Bosjyxa rasoredepaTopoM B HM3[Ke;
E — Buixon rasa va 1 xe tonauBa B 1tmd[ke,
Torna BpemMsi 7 KOHTaKTa NPOIAYKTOB CrOpaHus C NOBEPXHOCTBIO pac-
KaleHHOro TOMIMBA MOMNHO NPeACTaBUTH CAEAYIOLMM BbIPDAXKEHHEM:

Va. s. n.2.3600 (84)

Gyac . (_L—o ‘I—E) (—573—)

3neck V,, 3. — 06beM aKTHBHOH 30HH B M
N — NOPO3HOCTH €107,
{ — temneparypa sumxoasuwero rasa 8 ‘C.

T =

Ecau o6beM aKTHBHOR 30HH NOZOOpaH MNpasuJasHO, TO, OYERHAHO,
BpeMsa KOHTAKTa JOMXHO 6LITh DABHO BpPEMEHH NPOTEKaHus peakiluu Z,.
T. €. JOMKHO OBbITb cOOMIONEHO PaBEHCTBO

V,. 5, +11-2.3600 g (85).
= CEK
t+4 273 2
Gyac (Lo+E) (—27_3_)

JTKyna MmOmeT ObiThb HalineH n 06beM AKTHBHOH 30HBI

w {14273
anc (L°+b) (W) Z

2.3600.n *

Va. 3.5 (86)
3uas IIOWANL KaMepbl rasudMkaiin Fi W [o6beM  akTusHOM 30-
36l Va5, MOXHO MOACUMTATH BEICOTY aKTUBHOH 30Hbl H,
Jag unamnapuyeckoft kameph H, Oymet pasha: :

v
H = -—;_3— M, (87)

K

Pacyem 3o0abruxka. B nvxde#t yaCTH rasoreHepatopa pacnosiOXeH
30/IbHMK, B KOTOPGM, MO Mepe BbIropaHus TOMJIMBA, COGMpalOTCA Oua-
I'OBble OCTATKH, COCTOsAUIMEC H3 304bl, ULIIAKOB H HEKOTOpPOH 4aCTH He-
"oxora. PacueT 30.bHMKA 3aKJAKUaeTCd B OnpeneneHHH ero ob6bema,
'IOBAETBOPAIOLIEr0 TPeGOBaHAAM NepPHOJHUYHOCTH YHCTKH Tra3oreHepartopa
. TpOIecCe ero 3KCnIoaTaluH,
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Ecan B tonnuse comepxurca no secy A 9, 30.1b, a HEAOXOr CO-
cragasier m k2 Ha | Ke 30ab, TO B peayawpTaTe npu rasudukaumu 1 xe
A A
TONAUBA OCTAeTCs: 30 | - K2; HelOWora —— I Ke.
a TCH 100" K& HelOora —s K
IMpu yacosom pacxofe ronausa (Jyac KOJHYECTBO OYArOBbIX OCTATKOB
3a | vac pafoTn COCTaBHT
AGupe | Am-Guac (88)
100 100

Han
4 1
oo~ * Gurac ( -+ m) kefuac.

Ecin no ycaoBusaM 3KCNAoaTalMH NpPOeKTHpyeMo# rasoreHepaTopHoH
YCTAHOBKHM TEepHOA OUYHCTKH 30JbHHKA YCTAHABAMBACTCA [yac, 2 KO3d-
¢uupedT 3anaca npuHHMaercs paeHHM 25%,, TO HeoOXOoRMUMLIH 00beM
30MbHUKA MNPH  YCAOBHH, YTO C ra3oM He YHOCATCA 30J7a I YrojbHas
Menoub, Oyner
A-G,. (14m)t-1,25
7100 4,

(89)

Vson =
You

TI€ Yoy — YHeNbHBIt BEC OUArOBHIX OCTATKOB; Yoy MOMET OHTbH NOMyueH

nejieHHeM Beca oO04aroBrlX OCTATKOB HAa 3aHMMaeMblHf WMHU
o0BeM:

I4m
You = 1 m (90)
A
tae y3= 0,3 — yOensHBH BeC 30/bi;

Yo == 1,9 — yleapHult Bec yraepoaa.
OkoHyaTeNnpHO

14m) 1,5
you= LS wefae, (91)

[Tpu pacuere 30onbHMKA OOBIYHO NPUHHMAETCA COAEPKAHME Yriepozna
B 1 K2 ouaroBwiX oCTaTkoB: Ans niesecuun 0,17 Ke; ans apesecHoro
yraa 0,20 x2; ana xamennoro yras 0,20+0,30 x2; ana TopdaHoro
kokca 0,4 xe.

He pexomeHIyeTCda KOHCTPYHDOBATb 30JLHHKH CJAHLIKOM OOJbLINX
pasMepoB, BO H30exaHMe NMpoTeKaHusd OGpaTHLIX peakuHH.

Pacuem casonposodos. Tlpn pacuere ra3onpoBOLOB HeoGX0IMMO
NPUIABATE UM TaKHe pa3Mephl, IPH KOTOPHLIX TOPMOXEHHE NPOXOARILETO
rasoBoro noroka Obl1o 6bl MuHUMAJbHEIM. [i7 yMeHblUeHH COMpPOTHB-
JIeHHS1 NBWXEHUI0 Ta3a caeayeT BHIGHPATh BO3MONHO MeHbLIHe 3HAYEHHS
CKOPOCTH, _

I8 CTauHOHADHHIX Ta30TeHepPATOPHBIX YCTAHOBOK CKOPOCTh ra3a B
rasonpoBoiax peKOMeHIyeTcs NpuhHUMaTb B npenenax 7-- 10 mfcex; mas
nepelBuKHBIX ycTaHoBok — 10 =15 m/cex.

OGo3HauuB uepe3 (. KoauuecTsO ra3a, notpebafeMoro apurareneM
B 1 vac mpu 0° » 760 mm pr. cT., yepes T —abGconTHYIO TeMnepaTypy
ra3a B pacueTHOM MeCTe ra3onpoBona, uepes Up ~ CKOPOCTL B Mfcek, 4epe3
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£ — NaBnenne B rasonposoje B MM PT. ¢T. U 4yepe3 d. — IHaMeTp
£a30MPOBORA B M, MOJYUHM:

QPTI‘
dr=0,0315 l/v 5 M. (92)

r r
TemnepaTypa B BHIXOAHOM MaTpyGKe CTALMOHAPHBLIX T'a30TeHEPaTOPOB)
pa6oTaloUIMX MO OJpauleHHOMY Mpoueccy, JaexuT OOGBIYHO B Npefenax
350 — 400° C, B ABYX30HHbLI¥ ra3oreHe-
patopax 550-=600°C, a B ra3o-

FeHepaTropax rOPH30HTAALHOrG IPO- ) -
<} v /

secca noauumaerca xo 700° C, Z

IasfneHne B rasonpoBoje, H3Me- % Z
peHHOe B BHIXOQHOM narpyGke raso- . g~ Iy ——=1]
reHepaTopa, OGLIYHO MeHblle aTMO- Z g
cteproro Ha 50 — 150 mm Boa. cT., % d
A JaBjeHHe, H3MEepeHHOe B Tra3onpo- \\é ,‘/

BOIe MOCTe CYXOro OYACTHTENd, HHXKe ~ ]
atMocdepuoro Ha 200—3500 mm Box,
CT., €CAM ycTaHOBKAa paboTaeT noa . A g <
BAKYyMOM, CO3[aBaeMbiM [IBHraTeleM, /\ \ .\\, =

Pacuer ' kamepnl rasuduxauuu ;\ NN
JBYX30HHOro raaoreHeparopa, B ;’;7 - /’/
JNBYX30HHOM rasoreHeparope Npolecc 2 s
ra3udHUKaUUM TOMIHBA NPOTEKAET OIHO= g
BPEMEHHO B IBYX 30HAX. Z

3oHa A aBaseTcs 30HOH 06pa- Z
1IIeHHOTO Mpouecca rasudukauuy, Boi- idi_./'

A

COT2 aKTHBHOTO C/OSt 3TOH 3OHB /iy
OrpaHHYMBAETCA B BepXHeH  wacTH 1l —
INO0CKOCTbI0 (ypMeHHOro  mosca, a
8 HHKHeH — rOPH3OHTANbHOH  mao-  Pur. 19, CxeMa xamepnl rasuuxa-
CKOCTLIO, NPOXOAAUIEH yepes 0Ch raso- LMK 1BYX30HHOrO mpouecca.
ot6opHolt Tpy6hl {dur. 19).

3oHa b aBldeTcs 30HOH NpPAMOTO mnpouecca rasuHKALMKH H Orpa-
HHYeHa BHU3Y KOJOCHUKOBOH pewerxko#t, Bricora 3TOH 30HB paBHA hg,
CNe0BaTeNbHO, NMOAHAsA BBICOTA aKTHBHOH 30Hb Hy ABYX30HHOrO ra3o0-
reHepatopa 6yner paBHa

HK=/21+ hz.

ITockoabKy ABYX3OHHBIH Mpolecc peKOMeHAyeTCA AAA OUTYMHHO3HOIO
TON/MHWBA IMOBLIIEHHOR BJAXKHOCTH, TO onpeneidioniedd HMHTEHCHBHOCTHIO
npoliecca R aBaseTCd MHTEHCHBHOCTL B 30He OOpalledHOro npolecca,
€OC TaBAROMAn AN GUTYMHHO3HBIX Tomaug senuuuny 400—600 xzfm2-uac,

TonnueoM B 30He b CAYWKHT [AOCTaTOUHO OOYrieHHad, JHIIEHHAA
CMOJIMCTHIX COEIHHEHHH 4YacTh TOMJAMBA, OMNYyCTHBINAACA M3 30HH A,
HurencueHocTe rasudiKalMn B 9TOH 30He MNOHMXKEHHass M O6GBIYHO
koneGnercs B npefenax 150 — 230 xe/mP-yac.

Bosnyx, Heo6xoaumbif a4 rasudukauun Tonausa, B 3ony A no-
CTynaer uepe3 nepudepufinpie ¢ypmel, a B 30Hy 5 uyepe3 KOMOCHHKO-
BYIO pelueTKy.

6 J1. K. Konnepos. 81
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IMpakTukO# YCTAHOBMEHO C/AEAYIOUIEE pacrnpeneneHne gO3nyXa Me-
#ay 3soHamu: sona A 65--759%:; sona 5 25 +35%.

OTHOUIeHHe MeXAY BHICOTAMH 8OH % B CYIeCTBYIOMHX JBYX30HHBX

2
rasoreseparopax Aad rasuuxauuy IApeseCHHH H TOpda KomaebiaeTcd B
npedenax 1,20 — 1,565, Uem TOMMHBO KPyrMHEee M 4EM MEHbIE €ro 30/b-
HOCTh, TeM 3TO OTHOWeHBHe OO0/blue,

Bonee TouHOe ompepenenne o6uledt BHICOTH aKTHBHOH 3oubl Hk
MOXeT GHTb MOMYYeHO NyTeM paslensHOFO pacueta fiy M fi, MO MeTOLYs
npusefeHHOMY [/ pacyeTa BbLICOTH AKTHBHOM 30HB Tra3oreHepaTopa
o6pallleHHOr0 Npolecca.

Pacuer kKaMmepn rasndukauun rasoresHeparopa ¢ ropM3OHTalb-

HbiM NpoONECCOM rasadHkannd. B rasoreHeparopax ¢ rOpU3OHTANbHbIM;
npoieccoM rasudukauuu TBepAOro TON-

" AMBa KaMepOH rasuPHKAUMH CAYKAT HHNK-
Haa vacth rasorenepartopa (¢ur. 20),
B KOTOPOH pa3MellialOTCS: TOPH3OHTANBHO:
pacno/IoXeHHas BO3LyXonoABoaaLLas Gyp-
Ma, rascoT6OpHas pelweTka (Kpyrao# uian
— ., ~ npsMoyroiibHo#t ¢opMbl), natpyGox A9
: oT6opa rasa M BREITPeOHOH MIOK A4 yHa-

I JIEHHA 04YaroBHX OCTATKOB.
| T_j' Huaverp kamepn rasuduxauun D,
| = ! B ra30reHepaTope ¢ rOpU3OHTaAbHLIM NpO-
JANN T R S L peccoM  raguuxauMH W MHHHMAIBHO
Lz el ﬁ IOONMyCTHMas BHICOTA KaMepwl FH, paccum-
. THIBAIOTCSA B 3aBUCHMOCTH OT IAHHBI 4KTHB-
®ur, 20. CxeMa Kameph ¢ Topi- HOro €108 [;, DacHONOXKEeHHOr0 Mexay
30HTANBHBIM NpoNECCOM Fasugu- YCTPEM BOSAYIIHOA QYpMH M CpelHed
KaLKH. yacThl0 rasooT6opHo#t  pewmetku. J[ns
pacyeTa YKa3aHHBIX 3JeMeHTOB OOBLYHO

MOJL3YIOTCA CHAeNYIOWIHMH 3MNHUPUYECKHMH GOpMynaMu:

De=(1,75=2,0) I,; (93)
Hy=(0,8=1,0) Dy. (94)

"1,

RN ¥
Hy

3necv D, — AuaMeTp Kamephl ra3uduKauvH B CAf;
H,, — MuHHManbHO DOMYCTHMas BHICOT4 KamePHl B (M.

Ipu BuGope Ko3dpuuMeHTa cAeAyeT [yuHTHBATh BHA rasuuUHpY-
eMOro TON/MBa, yclAoBuA paGOTH rasoreHepaTopa, YCJIOBHS OXJAXIeHHA

BO3ayXonoABoaswied GypMbp H KaMepol B LEAOM.

Jauea axtusHoro cnos l;, no namawm I, T. Tokapesa [17], saBucur
OT NPOM3BOLMTENBHOCTH rasoreHeparopa. Jis pacyeTe AMUHB aKTHB-
HOTO CJOSl CAYXKHT clAelyiollaf SMnupHueckas Gopmyna:

[,=53V Gz unm, (95)

rae U, — pacxon TonnMBa B K2fdac.
¥2
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O6waa naowans Fp rasoor6OpHON pellleTKH ONPERensieTcs HUCXOAd
U3 3anaHHOM HANpPAXeHHOCTH mnpouecca Ry Ke/M* M yacomoro pacxona
Tonausa G Kefdac, T. e.

M2, (96)

C pacueroM KHBOrO ceyeHusl T[a300TOOpHOM pelueTKH Fy CBA3aHa
HeoOXOAHMOCTb YCTAHOBJMEHHA CKOPOCTH U, MPOXOXAEHH Yepe3 Hee
razos. OGHYHO AAS TNPaKTHYECKH GecCMOMbHLIX TOMIMB CKOPOCTHb rasa
ycraHnasauBaerca B npepenax 1—1,5 mfcex, cunras na Xonoaumi ras,
nosuiwaack A0 3-—3,5 amfcex ans TOMIMe, COAepWamnX JeTyuue (Ha-
NpUMep, MA0XO0 BHMOKEHHBIA ApeBecHsilt yroas [17]).

B ofuleM BHle paCuyeTHOe XWBOE CeyeHHe Tra300TGOPHOH pelleTKH
MOXHO BHIPA3UTh CAEAYIOUIUM O6DPA30M:

Q

Foxe=—55 v,

cM2, (97)
rne Q.--qacoaaﬂ NPOH3BOAHTENBHOCTh TlAa30reHepaTopa no XoJ0IHOMY
rasy;
Up — NPUHATAA CKOPOCTh [POXOXKIEHHA ra3a yepe3 raso0TGOPHYIO
pewetrky (0°C u 760 mm pt. ct.).

BricoTa pacnonoXeHud Haa OHHLUIeM TrasoreHepatropa BO3AyXOnoABO=
pswed GypMH M BhICOTAa f1; 1O UEHTpa rasooTOGOPHOR pellleTKH paccyu-
THBAIOTCA N0 ¢GopMynaM, COCTAR/IEHHLM HAa OCHOBE OMBITHHX HAHHLIX,

Baicota oOT pgaMIa rasoreHepatopa A0 OCH BO3AYXONoaBoAAuiel

h dypMbl:
- h=(0,4+0,5) H,. (98)
Boicora oT nuMumia rasoresepatopa A0 cepenuHsl razo0TéopHOk
peuleTKH:
hy=0,5hy+ (20 = 60) MM, (99)

rie g — BLICOTA peuleTKH.
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FTTABA V

KOHCTPYKUHMH TFA3OrEHEPATOPOB CHJNOBOIO TA3A

PasgutHe OTeyeCTBEHHHIX KOHCTPYKLMH Ta30reHepaTOpPOB CHJAOBOTO
rasa onpefenuNoCh Kak COBepLUIEHHO CaMOCTOATe/NbHas OTPAC/Ib TeXHHUKH,
npu3saHHas o0ecneyuTs NeuleBLIM ra3oM M3 MeCTHOro TBepAOrQ TOIMNJIMBA
SHepreTHYeCkHe YCTAHOBKHM C [BHraTe/NfAMH BHYTPeHHEero CropaHus.

Koncrpykturube ¢dropMbl rasoreiepaTopoB YCTaHABAMBANUCh, ¢ OAHOH
CTOPOHB, BHUAOM MnOTpeb/seMOro MeCTHOro TBepaoro TOmA¥Ba, ¢ Apy-
roft — HasnayeHHWeM rasoreHepatopa B COOTBeTCTBUH € TpeboBaHHeM
HapoOAHOro Xo3aicrea.

CyuiecTsyome B HacTosilee BPeMA KOHCTPYKUMM Tra3oreHepatopos
CH/IOBOrO ra3a MOXHO pa30GuTb Ha TPH TPYMNNL: CTaUHOHAPHBE, Nepe-
JBHKHbLIE, TPAHCIMOPTHHIE,

CraupoHapHble ra3oreHepaToOpH Yaule BCEro YCTaHABIMBAKOTCA B Clle-
UManbHO CO3[2BaeMbIX [Js 3TOX Ledd noMellleHHAX HAa (QyHAaMeHTax,
¢ - $yTepoBaHHOH KHUpNHYOM IHAXTOM M 30/MbHHKOM-KOT/IOBAHOM. Bce
ocTanbHOe O000pynoBaHHe CTaHUMHM TaKxe pasMellldeTcd B 34aHKMH, 32
WCK/II0YEeHHEM TpanupHH, M AAd cGpoca NOICMOJbHBIX BOI U AD.

MepensmxHble ra3oreHepaTopbl H3rOTOBIAIOTCA HeAbHOMETAMTHYECKHMA,
KOMNakTHMH, Gonee obaeryenHoro Beca. Bce mpyrue arperaThl raso-
reHepaTOPHOM YCTAHOBKH TAKie OTAMYAIOTCH MANbIM BeCOM H MOHTHDYIOTCH
BMecCTe ¢ MeHepaTopoM, @ YacTO M C JABHraTelNeM, Ha OAHOH pame-Naowajixe
¢ NON03bAIMM, NOACTABKAMH MM KOJMeCaMH—INf yno6CTBa NepemelleHud.
CaMoCTOATe/IBHYI0 TPYNNY MepelBYMKHBIX YCTAHOBOK 3aHMMAlOT T[as3o0-
reHepaTopsl A/ MAMOMMTPAXKHBX ABUraTene#t momHocTeio B 3—6—9 4. ¢.,
TI09TOMY HX OMHUCAHHMe MPHBOANTCH OTAENBHO (CM. HUMe),

TpaucnopTHble ra3oreHepaTopsl YCTAHABMHMBAOTCA HAa ABTOMOOMINAX,
TPAKTOpax, DPEYHBX CyaaX, TemIoso3ax M MNPelCTasidflOT COOOH CaMo-
CTOATeNIbHYIO TPYNIy, OTAXYAIOMWYIOCH JEerKoCThi0 KOHCTPYKuUMH, dYacTo
opopMiIeHHBIX C YYeTOM OQOUIMX apXHUTeKTYPHBIX ¢GOpM MAaluMHH, A4
KOTOpo# OHH MNpeaHaszHayaloTCH.

14. I'azorenepatopnt miA rasucdukauny KpesecHHDI

Tasoreneparopst OI'-12 u Or-13 koucTpykuun LeHTpansHoro
HAYYHO-HCCJEeA0BATENbCKOr0 AN3€JbHOr0 HHCTUTYTA. [asoreHepaTtopsi
tin Ol-12 ana geuratene#t 219 18/26 mommoctbio 45 2. ¢. w Tun OI'-13
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nas nsurateas 4’4 18/26 moumoctsio 90 4. ¢. cosnmanm LleHTpatbHBIM
HAYYHQ-UCCIeA0BATENbCKUM [H3e/bHBIM MHCTHTYTOM Ha 0a3e YCTAHOBOK
Or-2 u Ol-4 u B Hactosumee BpeMA BHIMYCKAIOTCA 3aBOLOM HMeHH
25-ro Oxtabpsi MUHHCTEpPCTBA TAKENAOrO MAIUMHOCTPOGHHUS KOMIJIEKTHO
C ra3’OBLIMH JBHIATENAMH.

KouctpykTHBHO rasoreneparopst OI'-12 u Or-13 mnoaobun apyr
IDYTY, OTAXYAIOTCA TOAbKO pasMepamu (¢ur. 21 u 22) M npeaHasua-
YaIoTCA AN ra3udUKaLMN ApeBeCHHbl C OTHOCHTE/NLHOM BAaXHOCTbIO B 439,

B cayuae rasMoukanmus JIpeBeCHHBI BMTaXHOCTbIO 100 259, BhicOTa
Tasoredepatopa Mower GbiTh Menbiue H4 1200 M. ‘
- Tagorenepatop (¢ur. 21) npeacrasaser co60# UMTHHAPHYECKYIO WAXTY
C MET//IHYECKHM KOMYXOM 7, BEIIONEHHYIO BHYTDPH KpAacHbLIM H LUAMOTHEIM
OTHEYMOPHBLIM KHPMHYOM, € KaMepol rasudMauuu 2 u 30bHUKOM 3.

Bozayx B kaMepy rasvd@HxauMd noaaeTcd MnocpeacTBOM nepﬂq)epum{o

pacnonoxeHHBX QypM 4.

B avxHeli 4yaCTH rasoreHepaTopa yCTaHOBJIEHA KOMOCHHKOBAA pellierka J
C NOABMMHBIMH M HEMOABHXHBIMH KOMOCHMKAMH rpebenyatofi opmel. [lo-
JBHKHbIE KOJOCHMKH IPH [OMOLLM DHYaroB, COeJUHATENbHOR NAHKH, My TH
M BaJMKa CBAI3aHBl C PYYHBIM NPUBOJAOM, BHBEJIEHHBIM U€pe3 CalbHHUKOBOE
ynaordeHde Hapyxy. Ilpm nomopoTe phiyara pemerkd rpeGHH KOMOCHH<
KOB [MpHUXOAAT B KayaTeJbHoe [ABHKeHHE W NPOU3BOAAT COpoc 3010t
B THIApPAaBJAHYECKHR 3aTBOP.

C uenbio ycTpaHeHus BpeIHOro NOACOCA BO3AYyXa B no&xonocunxo-
ByI0 Kamepy, B CJAydYae BO3HHKHOBEHMS TpewMH & QyHAaMeHTe, IOJ,
HHXKHHM (DIaHLEEM KOXYXa ra3oreHepaToPa YCTAHOBJAEHO HeJe3HOe KOJbIIO
¢ obuyaliKkoM, omymeHHON B rupasBJudecKH{ 3aTBOp.

[a3oreHepartop uMeeT AHLIMOBYI TPYOY H PYYHOH BeHTHIAATOP A
pO3¥HUra TOMTHBA M 3aN0AHeHUA CHCTEMbl rasoM nepej 3anycKkoM aBHra-
teas. BHu3y Ha AbMOBOM TpyGe ycTaHOB/JeH2 MOBOPOTHAR 3ac/JOHKA A1
OTKDBIBAHMA M 3aKpHIBaHHA TPyObl M pEryJlHpPOBaHUA TATH NPH yAATEHHH
H3OBITOYHOH BJArM M3 IWAXTH HAPYKY. .

Y BHXOXHOrQ OTBEPCTHS ALIMOBOH TPYObl HMEETCs YCTPOHCTBO JUist
yJaBJIHBAHNA CKOHJEHCHDOBAHHOH CMOJAB W OTBOAA ee B THAPaBAMYECKUHA
3aTBOp. l'asoreHepatrop yctaHOBJeH Ha (yHmaamenTe W 3aKpemsieH OTKPHI-

THIMH CBSA3AIMH,
B Ta6n. 24 npueomaTCs OCHOBHBIE XapaKTePHCTHKH [230TeHEPaTOPOB

Or-12 u Or-13.

I'asoreneparop Bcecol3Ho#  KoHTOpel  IIpom3epHOnpoekr.
Tunoro#t rasoreneparop IlpoMsepHonpoexrta (dur. 23) aas craudoHap-
HBIX CH/IOBLIX YCTAHOBOK pacCyuTaH HA ras3udukallio ApepecHHb B BHIE
yypok mauuo 120—200 mm u tonumson 80 X 80 mm. TasoresepaTop
o6pauieHHOro npouecca rasuduxauu, paboraer mox paspexeHHeM OT
ABHrarenas.

LlaxTa rasorenepatropa 7 ceuennem 500X 500 MM BblknaabBaeTcs u3
KpacHoro, xopoluo oOGOMOKeHHOro KMpPIIHYa Ha TJKHHAHOM DACTBOpe.
Tonunua crenok waxtet 11/, kupmuya, B 30He BHCOKMX TeMneparyp
maxTa BHYTPH ¢yTepyercs orHeymopom 2 B 1/, kupnmua, pa pacTBOpe
OTHeyNOPHOH r/MHW W WaMoTa. Hapymnas noBepxHOCTh KNamku waxTel 3
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®ar. 22. Tlasoreseparop OI-13 nan

rasuduKauny IpeBECHHB KOHCTDYKUMH .

LlenTpanbHOro Hay4HO-HCCHENOBATEAb= |
C+OT0 OH3€NbHOMO HHCTHTYTA.
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Tabruya 24
OcCHOBHBIE XapaKTepHCTHKH ra3oreHeparopoB OI-12 u Or-13

Mopenb rasoreseparopa

i e S

-,

XapagkTepHUCTHKH Pa3mepHOCTD
or-12 or-13
1. TlpousBoaHTENBHOCTH a30-
reHeparopa: .
MOTa3y « v o v « o . . M [uac 100 200
N0 TONAMBY - BAAXHOCTBIO

25% e 4 i e e e rz/4ac 49 97
N0 TOMIMBY BIAXHOCTHIO

45% . v 0w e e v 86 192
N0 MOLHOCTH JBHrareist a. ¢ 45 90

II. Tonmauso (mpemecHbie
4y PKH)
pa3mMep 4ypox . . . . . MM 60 x60x 165 | 80 x 80 % 165
BAAXKHOCTD . . o + - . % 4525 45—25
I11. Cpexnue xapakTepHCTHKM
rasa
Huswas TenioTBOPHOCTB KKaA[HMD 1182 1182
Broixox cyxoro rasa . . HM3[K2 2,05 2,05
Pacxoz so3nyxa ans rasu-

¢dHKauuH 1 K2 Tomauea . 1,34 1,34
Temneparypa rasa npu

BHIXOJle M3 reHepaTopa °C 544 544

[V. IXOHOMHYHOCTb YCTAaHOBKH
YpeneHslit pacxoj, raza HM*[a. c.-qac 2,2 2,2
YaensHbll pacxol, TOMAH-

Ba MPH BIaXHOCTH 25%, Keja. c.-uac 1,08 1,08
To-ke npu 45%, .. . 1,90 O 1,90
KosgpduusesTs nonesHoro

ILEeHCTBUA:
rasoreHepaTopHoOi ycra-

HOBKH TIpH  BIAXHOCTH
TonauBa 259% . . % 73,5 73,5
TO XK€ [IPH BJAaXHOCTH 45% » 61,5 61,5
ra3oMOTOpHON YCTaHOBKH
Npd  BAAXHOCTH  TOI-
auBa 259, . . . . » 17,8 17,8
TO ke TPH BAAKHOCTH 45% " 15,0 15,0
V. Pélcqemme napaMeTpsl

peIHsf HMHTeHCHBHOCTD 2/ M2 -qac 280 280
rasypuKanmun . . . ., {mblC. Kraa/m?.qac 924 0924
Y nenbHad nromanb cevde-

HHUst IUIAXTH TrasoreHepa-
TOPa . « . . .o cMif3. a.c. 39 39
Bpewms npeObIBamm TOn-
J¥Ba B 1IaXTE . . . . , qac 2,5 2,5
V1. 'abapHTHBIE PAa3Mepb
BayrpeHHuit AHAMETP
waxrel . .. . . . MM 470 670
Hapyxanii nuamerp ra3o-
reHepaTopa . . . . . . v 1000 1200
Buicota raszoreneparopa 4635 4850

1)
* we

.
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NOKpLIBAaeTCA WITYKATYPKOH, NepHoavyecKd BO30GHOBAAEMOH a4 npemy-
npexeHus MOACOCA BO3AyXa yepe3 TPEIMHbl W HeMVIOTHOCTH KJalKH.

Ot ¢ypMeHHOro nosica [0 YpPOBHA ra300T6Opa LIAXTa HMeeT IARHOe
CYXEHHE C MUHMMAJILHBIM DasMepoM ceweHnd 275 X 275 Mm — nns rede-
paropa mnpouszsogurensHocteio 100 wm3/uac u 340 X 340 mm — nas
reHepatopa npoussomurensHocTsio 140 nmdfuac.

JIna paBHOMEPHOro pacnpejelneHus BO3AYX4 NPH TIOABOLE €ro CBepXy
B KialKe HMEETCHd pacilupeHHe, KOTOPOE €O C(TeHKaMH 3arpy3oyHoro
moxa ofpasyeT BOSAYIIHbIH KaHan MO NMepuMeTpy INAXTHI.

Jlng oTBOjA NPOAYKTOB CrOoparus NMPH PO3WHre MJIM rasa npu ocra-
HOBKE ABHraTens rasoreHepaTop CHaOxeH TpyGoR eCTeCcTBeHHOR TATH 4,
WIH ALIMOOTBOAOM auaMeTpoM 133 am.

Bozayx B kamepy rasudHKanuu mojaBOIMTCS yepe3 8 dypm 5, usro-
TOBJEHHHX M3 OTPe3KoB ra3oBoid TpyGsel auwamerpoM 1", pacnaowmsae-
MbIX Ha koHue, Koweu ¢@ypmsl, oOpauieHHbllt B noMegienyue, nuMeeT Ha-
pe3Kky And nocaiku Koanauka. Haa ynaoTHedHs K ¢ypMe MpUBapHBAETCH
nAacTHHKA, 3ajenbiBaeMasi B Kaaaky. -Kpome Toro, NpOMexyTKH B KJaaake
BOKPYr ¢ypM 3amnosHsorcs acbecrom.

['a3 oTcacsiBaeTCA M3 ra3oreHepaTopa uepes KOJAbLEOGpasHuA Kauan 6.
OvyaroBble OCTaTKM HaKaMIWBAIOTCA HA KOMOCHHKOBOH pewerke 7 H
c6paceiBaoTC B 30JbHUK 8. :

lasoreneparop AI'-65 Apxanrensckoro 3asoga. Ha ¢wur. 24 npu-
BefleHa cxema raszoremepatopa AT-65 o6pamennoro nponecca, tun KK,
ana  rasudukauMn  ApoB-UIBEIpKA LauHOW 075 M ¢ oTHOCHTeNbHOH
saaxHocteio 10 309,. azoreHeparop npepHazsayeH Jasi MUTAHUA Ta30M
asuratene tuna CXT3-UYT3 mommuocteio 20600 4. c.

Oco6GeHHOCTbIO KOHCTPYKLHMM TasoreHeparopa fBJAfETCA HaIMyMe
B OyHKepe 3arpy3oyHOro yCTPOHCTBA W3 NMATH BPAWAOWMXCA MeTa/laH-
YeCKMX [MJIHHIpHYeCKHX kaMmep 7 6e3 nHa nauamerpoM 390 mm wu
BhicoTOl 780 MM, NPUBapPEHHHIX K ABYM 3BE3A0YKAM — BepPXHeH H HHXK-
Heit. [lpoBa 3arpy*arTcs B UIAXTY B BepTHKAJAbLHOM nonaoxeduu. [log-
CyliKa ApOB npoucXoaut B OyHKepe ¢ OTBOAOM NapoB 4Yepe3 tpyby 2.
[llaxTa rasoreHepatopa 3 wumeer noae3nywo BboicoTy 2300 mm u co-
CTOMT U3 METAJJMYeCKOr0 LMJHHIPA C AROHHBIMH CTeHKaMH, ¢ OGMYpOB-
Kok rpadutoBoii Macco M TemaoBof wusonguue#r, IlpenBapurensHO
NOZOTpeThif Meway KOXyXaMH Bo3iyX M0JaeTcss B KaMepy rasuduka-
umu 4 depes 12 nepudepuitnnix dypm 5.

JIntas KOMOCHHMKOBas peuieTka & COCTOMT W3 ARYX JAHCKOB € KOH-
LEeHTPHYECKHMH TIpope3iMH. DBepxHH#t AHCK HeNOABUMKEH, a HUKHHHA
MOBOPAYMBAETCA HA BepPTHKAALHOM Baduke 7 ¢ TOMOUIbK phuyara §.

lasorenepatop Yramuckoroe necosapoja. [locTpoen Ha 3aBoje
B 1928 r. n npeanasnauyeH mas obecreueHHst rasOM JBuratels Momi-
Hoctblo B 150 4. ¢. Cxema rasoreseparopa npusefeda sHa dur. 23.

[[laxTa ra3orenepaTopa 7 KBagpaTHOrO CeuyeHMs, BBITOWKEHA LIAMOT-
HbIM KHPIHYOM H CHAPDYXH 3aKPBITA METAAIHYECKHM KOWYXoM 2,

Ceuenye maxth B sepxHeH vacta 850X 850 MM, B HuxHEH, CyxeH-
Holt yactu — 700 X 700 mM. YKuBoe ceueHHe KOJTOCHHKOBOM pemeTku J
cocrasaser 40%. 'azooT6opHOe KOMbLO 4 PACMOJIOKEHO HA BEICOTE 605 MM
OT KONOCHUMKOBOR pemerku. Paccrosnve oT ocH ra3oorbopHoro koabia
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®ur. 24. TasoreHepatop Al-65 Apxaurenbckoro sanoza
(ans mBHIPKa).

Ly
FUSsuionmoonlie.ru



no sarpysoutoro moxka 1700 mm. <Pypm rasoreHepatop He wumeer.
Bosnyx, ueo6xoauMbiff a1 BedeHus [POLIECCA, 3acachiBaeTcss yepes
3arpy3ouyduit MoK, OTKPBITHIH BO Bpems paboThi rasoreHepatopa. Kpome
TOro, B ra3oreHepaTope MpeiyCMOTPeHa [0Ja4a BO3AyXa MOA KOJOC-
HUKOBYI0 pemeTKy, YTO HddeT BO3MNKHOCTh paboTaTh ra3oreHepaTopy
KaK Mo npsMoMy, TAK H MO ABYX30HHOMY NpOLECCaM.

JloctaToyHo HalexHad M yCTOHuMBas paboTa rasoreHepaTopa mMocCay=-
IAMA TOBOAOM K OpraHu3aUuy rasoreHepatopHoit maGopatopued BTH
AJHTEJNbHAEIX  HCOLITAHHH  9TOR
KOHCTDYKLUHHM, TMNPOBEJIEHHHX B — 550) =y
1932 r. noa pykoBoaCTBOM
npod. H. B, lllnmwakosa., Hcnue
TaHWA NPOBOAUAHUCE N0 ofpa-
UIEHHOMY M [IBYX30HHOMY npO-
leccaM Ha OpoBax (ropGblib M
peika) mnmuolo 13—52 cm ¢
OTHOCHTEJLHOR BJAAXHOCTBI}

23—479,.

7
[Ipu Bcex wuCnBITAHWAX Tel- /
_
/

7

550 : //

JOTBOPHOCTL Fa3a Koaebanach
B npefenax 850— 1050 kxaafHm3,
IlosulllenHe BAAXHOCTH npese-
cunal ot 23 1o 389, noumxano 4
TEeMJIOTBOPHOCTL raza Ha 100—
115 kxaafum®. danbHeHuree mo-
BbilIEHHE BAAKHOCTH  TOI/IHBA

Jus0

st o — — —

s
no 47%, Ha Ka4ecTBO rasa Npax- s .
THYECKH He BJHAN0. IlpuMe- b
HeHue JBYX30HHOTO TpOLEecca
TIpH BIAXKHOCTH APOB Bhile 239 ’ / J

AABaJo MOBLILIEHHE TETVIOTBOPHO-
ctu raza Ha 120—180 xxaa/amd,
YMEHbLIEHHEe [MOTePh TrOplYero
B NpoOBaje W MOBHILEHHE KO3(-
duLmreHTa Monae3Horo JaAeHCTBUA
rasoreHeparopa.

FasorenepaTop Kasaxckoro
oraenennss BHHMI. Tlasorene-
parop ans paBGoTHl Ha cakcayJne
u gposax paspaboran Kasax-
ckHM otaenendeM BHHMO aas aByxrtaktHOro HBMrareas MOLIHOCTBIO
30 4. ¢. (dpur. 26). Tasoreneparop mpeacrasiser coGo# waxty 7 nps-
MOYrOJbHOTO CevyeHns. BHyTpeHHsst Kaalka WaxTel OTAenseTcs OT HapyX-
HOR cioeM necka 2, 4To NMpefoXpaHAeT MOC/AENHION OT PACTPECKHBAHHA,
TAK KAK [MeCcyaHH#d caot aBaAseTcd TennoBoH wu3oaAlMed; No3TOMY Ha.
pyxHas Kmaaaka Harpesdercs chaafo W pasHomepHo. HapyXHam Kiaalka
HUrJe He HWMeeT KOHTAaKTa C BHYyTpeHHefl,

B Bepxuell wacTe rasoreHepaTopa ycraHaBluBaeTci TpyGa 3 ang
OTCOCa BJAATH, BuAensomeHcs nMpH NOACYyluKe Tonausa. Ast peryaupoBky
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®ur. 25. lazoreHepaTop Yriauuckoro JAeco-
3aBoja.
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pa3pexeHuss NMPH OTCOCe NAapOB BOAb, McNapseMo#d TOmAuBOM, B TpyOe
YCTaHaBAMBAETCA APOCCeIbLHAsA 3acA0HKa 4.

lllaxTa reuwepatopa umeer npsMoyroibhoe cedenne 400 x 500 .mm.
CBepxy ulaxTa 3akpbiBaeTcsi KPHIUKOH J, Kpad KOTOPOH BXOAAT B mec-
yanylo 3acwinky, [logaya Bo3ayxa B KHCAODOAHYIO 30HY OCYlleCTBIRETCA
yepea 12 ¢ypM 6, pacnonomeHHpX MO TPH C KAMXIOH CTOPOHBI IIAXTH.

bnaarosaps TakoMy pacnonaomendio QypM BO3AYX B KaMepy rasuduxaldH
noaaeTcf paBHOMepHO. luamerp

dypm B cBety 10 MM, obwas
AnnHa ¢ypmel 425 mm. Huxe
(ypM BHYTpeHHHE CTEHKH TreHe-
paTOpa HMMeT C IBYX CTOPOH
BRICTYNIB 7, CyXHBAlOIHE cCeye-
HHe waxTel, OTBOA rasa u3 re-
HEepaTopa TpOW3BOAHTCA yepe3
NPOJOXKEHHBIH B HHXHel 4acTH
razonposon § ainametrpoMm 100mM,
O6ujast  BhICOTA ra3oreHeparopa
3150 mM, nonesun#t obbem
Gynkepa 0,37 Mm% Hurencus-
HOCTh TIpolLecca MpPH pacyetTHOH
NPOU3BOANTEIBHOCTH Fa30reHepa-
Topa cocrasfsier 380 xe/mi-uac,
JByX30HHbIE  cOapeHHbH
razoreHeparop OprkommyH-
aHepro. Ha d¢wur. 27 npuse-
IeHd CXeMa CrapeHHoro raso-
reHepaTopa IAs JBUTaTeNs MOLU-
Hoctero 300 4. ¢., paspabo-
TAHHOTO TpeCTOM OprKkoMMyH-
3Hepro. IJTOT K€ ra3oreHepa-
TOP  BLINOJHAETC] C  OJQHOU
waxtoi maa asuratens 150 4. c.
IllaxTer rasoredepatopoB 7
MMEIOT KBaJpaTHOe  CeyeHHe
800 x 800 mm. O6was BBICOT2
rasoreneparopa 4000 mm, Bosayx
®ur. 26. Tasoremepatop Kasaxckoro g KaMepy Ta3H(PHKALAH rasoFe-
¢uanaza  BHAMO pxa rasnpukaunw Heparopa NOgaeTcsl yepes AeCATh
caKcayia H RpOB,
bypm 2 naumamerpom 40 Mm,
yCTaHOBIeHHBIX HA BhicoTe 700 MM OT OCH rasooTGOPHOrO KOABLA.
O6was BLICOTa aKTHBHOH 30HBI ra3oreHeparopa cocrtasager 1500 mum.
Yepe3 ¢ypMel noaaerca no 75% Boapyxa, HeoGXoAuMoro maas rasudu-
KaUuH, OCTajbHAA YacTh MOZAETCHA MO KOJOCHHKOBYIO pelieTKY H Perynu-
pyerca B 3aBMUCHMOCTH OT BiaxhocTH Ton/iMBa ¥ HArpy3ku rasorexepaTopa.
a3 oTcacoiBaetcd M3 ra3ooT0opHoro Kossua 3, o6pasyeMoro uyrys-
HBIM autThiM noscoM., KonocHukoBas pelieTka 4 COCTOMT M3 TpeX CEKUHMM,
BPaUAIOILKHXC BOKPYT TOpH3OHTaNbHBIX 0OCeH, KOHLUB KOTOPHIX BbiBe-
OeHbl 33 NpejAesbl KIAAKH yepe3 CaTbHHKOBHE YITOTHEHH,
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OvyaroBble OCTATKH HAKANIMBAIOTCH B KOT/AOBaHe 5 THAPABIAHYECKOFO
3aTBOpPA, OTKYNA MepUOAMYECKH MOTYT YyAanathcd, He Hapyuras paGornl
razoreHepaTopa.
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Sanky Bonrcen Gbims vlecneven Uemenmnan wmykamypka G
NOCMosHAG OHCELTEIHEHIIEM

dyur, 27. JIByX30uHbI# cnapeHHstli razoreHeparop OprxoMMyHsHepro.

l'asorenepatop LHHUP®-12, [asoremepatop (dur. 28) cymosoro
THMA, MO CBOe# mNPOHW3BOAHTENBHOCTH pPACCYHTAH JJAA [HTAHHA Ta30M
JApurareieit MowHocteio 00—T75 4. €.

lasoreHepaTop uMAHHAPHYECKOH (OPMLI; H3rOTOBAHETCH M3 JHCTOBOH
yriaepoaucToit cramu tomuHo#t 1,5—5 mm.

Bynkep 7 umnunnpuyeckuit, nuamerpoM 500 mM u Buicoro# 3173 Mm.

HacTe kpoiikd 2 OyHKepa BXOAMT B YIJIOTHHTENbHYH KaHABKY H
TIPHKUMAeTCd C MNOMOLIBI0O MPYXKHHH K3 pecCOpHOR cTanu, KoTopas
€ ONHOM CTOpPOHBI KPENmHTCH WApHHPHO K OyHKepy, a ¢ apyro#t — ckoO-
KOH, HaknNaabiBaeMOH Ha KpIOK C pPEryJdpoOBOYHBIMH rafikami, KOTOpbIe
NO3BONAIOT M3MEHATh HaTAXeHHe NPYKUHBI. B Kpblltke OyHKepa HMMeercs
JI0Y0K OAs 3aMepa BBICOTHL CJA0d TONI/IMBA B rasoreHeparope, Hinknss
4acTh OyHKepa fBIAeTCH BHYTPEHHMM KOXKYXOM ra3oBofl Kopobku 3.

CpeMublt HapyxHbIE KOXKYX 4 rasoreHepatopa npeacraBaseT co0o#
UuAHHAp, u3rotoBaseMmbli u3 cTaau 1,5 mm. [lo BelcOTe HMeeT nBa
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pasbeMa, BepXHAfl yacTb KOXYXa, MpelHasHauyenHas AA9 OCMOTPA HaM-
Gonee HarpeThiX YacTel rasoreHepaTopa BO BpeMsa pa6GoThl ABHraTe/s,
KPeMHTCA € NOMOUIBI) TPeX 3aMKOB, aHaJMOTHYHO KpHluKe OyHKepa.
Huxnsi yacte koxyxa kpenutcs 60/1TaMy K MAHTE 30/bHHKA H B Cly-
Yyae OCMOTpPa UM peMoHTa MoxeT ObiTh J/erko cHATa 0e3 HapyuieHHR
OCTa/lbHBIX Y3J0B a30reHepaTopa.

3
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dur. 28. lasoreneparop LHHUNPP-12, -

Konocunkosas pelseTka 5 — yyryHHas, COCTOMT H3 BOCbMH CeKUHMH.
Ilnst yA06CTBA CMeHBl OTAEJBHHX CeKUHR peleTku MpeaycMoTpeH AK4YoK &,
pacnoAoxeHHHH Haa HeR. Konablo, HA KOTOpOM JIeKaT CeKIMH, NpH-
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BAPHBAETCS K KOXKYXY TOIIMBHHMKA, a AAA NPHAaHHA Oonablled MPOYHOCTH
104 KOJbLO NpHBapeHu pebpa KeCTKOCTH.

Kamepy rasudukauuu 7 o0Opa3yoT [Ba YCEYeHHBIX, CBAPEHHBIX MeHb-
IIMMH  CEYEHMAMH KOHYC3, KOTOpble H3HYTPH BBIIOMKEHEl OTHEYMOPHLIM
kupnuyoM. PyTepoBka pacnosoxeHa Ha KoJelleoOpAa3HOM  Yro/bHEKe,
NMPUBADEHHOM K HIDKHeH# YacTH KOHyCa. Yroa Hak/JIOHa BepXHEro KoHyca
BbiOpaH TaK, 4TQORL 3arpyxaeMble JDOB3 HeCKONbKO 3a1€PKHBANHCH
0k0a0 (YpM B 30He ropenus. OO6yrieHHble H HM3MeJabYeHHble KYCKH
cBOOOIHO OMYCKAITCAd B HHXHIOW 4acTbh, 00'beM KOTOpOH YBENHUHBAETCSE
NO HaMpaBJAeHHIO K pelleTKe. K HUkHeMy KOHYCY TONMJMBHHKA MpHBapeHa
MAMTa, KOTOpAadA OMMPAaeTcs Ha ¢laHen KOXyXa TOMMIMBHHKA, B Bepxuuii
KOHYC BBapeHbl BO3AyLWHble QypmMu §.

C uenbl0 yMeHbLIEHHS TOMIUMHB BO3AYLWIHOTO CA08 H  YAYYUIEHHS
MOJOrpeBa BO3AYXA, HAPYMKHHR KOXYX BMAOTHYIO NPHJEraeT K qmauuy,
a Ang MpoXoja Bo3Ayxa B 00JTaX BEICBEPNEHH OTBEPCTHS.

Jlna paBHOMepHoro oT6opa rasa H3 RaIbLe0Opa3HOro npoc:TpaH(:TBa
TOTM/IMBHHKA M MOJOrpeBa BO3AyXa cayxaT TpyOkH @, KoTopuie ¢ onHOH
CTOpPOHBbI NMPHBAPeHbl K M/HTe, C OpYyro# — K rasoso#i kopoOke.

B uuxHel yacTu rasoreHepatopa pacnosoxeH 30J4bHHK 70, KOTOpHIR
COCTOMT M3 ABYX YacTe#: BepXHer0 KOHYca M BHIFHYTOH TpyOBl KBaapart-
HOro ceyenus. Tpyba B KOHUe 3aKPHIBAeTCA KPHIUKOR C YIJIOTHEHHEM,

Bo usfexanne [ONaJaHus BO3AyXa B ra3oreHepaTop nNpH YHCTKe
30AbHHKA BO BpeMa palOTH JBHratess YCTPOeH BoAsHOM 3aTBop. [as
onpelleNeHHA BBICOTH YPOBHY BOAbL B 30JBHHKE Mepel OTKPHBAHHEM
KPBIUIKA AlOYKa HMEeTCA KOHTPOJBHHH npobnmit kpanuk. lasoreHepatop
Kpenurcs K (yBIaMeHTy NMOCPeICTBOM UeThIPEX CTOEK M3 YrioBOlO XKee3a,
NpUBAPEHHBIX K MJAMTE 30JBHHKA.

TonnuBoM _ans rasoreHepaTopa CAYKAaT JpPOBa-UIBHIDOK pPagMepoMm
500X 65 x 65 Mm; _MIpelBapuTenbHO MJIOTHO Y/AOKEHHbIE B KO/bLO APOBa
BarpyxaloTcH B BEPXHIOI YACTh rasoreHeparopa OZHOBPEMEHHO N0 BCEMy
ceyeHHio OyHkepa.

[pu noaso# 3arpyske ra3oreHepaTropa TONAHBOM A0 YPOBHA GYpM yKna-
LHBAETCS YeThipe BA3aHKH, YTO COCTAB/IAeT MPHUMEPHO NBYX4acOBOR samac
npu pa6oTe Ha MAaKCMMaJbHOM MOINHOCTH ABuraresis. TONMMBO BO BpeMs
npeObiBaHUA B GyHkepe HarpeBaeTcd W noacyliusaercd. Haubonee unteH-
CHBHLIi HarpeB [ApOB MPOHCXOANT B mnocaeaHHe 30 MHH. X0 MOCTymie-
HHA B 30HY TOpeHHsd, 32 CYeT (PH3HYECKOro Tem1a TreHepaTopHOro
rasa, NPOXOASIEro yepe3 rasoByl0 KOpOOKY.

[Ipu 2TOM M3 JApeBeCHHH BHIENATCA He TOABKO MNapel BOALI, HO W
YyaCThk ra3000pasHbIX NeTy4uX.

Bo3nyx, HeoOxoauMuit [nd ra3ddHKalMH, 3acachBaeTCd B rasorene-
paTop MOA BAHSHMEM paspeXieHusi, CO3AABAEMOr0 ABHIATE/EM.

Ha cBoem nmytu Boamyx Harpesaetcs mo 200—240°C, sa cuer Tenna,
OTZaBaeMOr0 ra3oM yepe3 CTEHKY TONIWMBHHKA M ra3ooTOopHbe TPyOwl.

bnraropaps uHTEeHCHBHOMY noxorpeBy BO34YXad M moaCyuike ApPOB 1O
30HBl FOPEHHR? 0KA3aJ10Ch BO3MOXHHEIM NOOHUTbCA HOPMaJAbHOR rasudmxa-
uAd IPOB BAaKHOCTBI A0 40—4597.

IlpoaykTsl rasudukalun BMecTe C a30TOM BO3AYXa M BOAAHHIM NapoM
npu Temnepatype 600—700° C BBIXOAAT M3 TOINIMBHHKA W HanNPaBafAlOTCR
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1 NPOCTPaHCTBO, o0pasyeMoe TOJBECHOH YaCThi0 TOMMHWBHHKA W BHYTPEH-
HUM LH/IHHADOM rasoreHepatopa. Yepes razoor§opusie TpyGul ras mocty-
NaeT B ra3oBY10 KOpoOKY, OTKya OTcachiBaetcs Mo TpyGam 77 B ckpybOep.

3o0sna W YroJbHast MeJjoub, INPOBAJIHMBLIMECH CKBO3b KO/JIOCHHKOBYIO
peuieTKy, MOTYT NepHOAMYECKH YUaiaTbCA W3 307bHHKA CKpeOKOM BO
BpeMa paloTHl ABUraTens,
Gnaronaps HaJAHYMK BO-
ASHOTO 3aTBOpa. MeXaHH-

’7"[" YeCKHe MPUMECH, YBIeKae-
o %; Mble Ta30BHIM TIOTOKOM,
,/7 ﬂ,.(/’.i BBIOEJAAIOTCH B ras3oBo#t
( 1 KOpoOGke, OTKyda BHIpe-
% 77 OaloTcsi  yepes OOKOBble
! ’// & JI0UKH; 4YacTb OTMBIBAeTCH
/ 7 B CKpyGOepe.
! p e
| I 3 /:, 5 15. Fa3orenepaToPst Ajas
| . 2 rasupukaunu4d Topda
| L2 R /
| sy I Fasoreneparop Omuep-
Bl & ronpoekra. Ha ¢ur. 29
} 8 - npueefleH  oGmM#  BHX
5 W gs rasorenepaTopa o0pauieH-
| R HOro mnpouecca Aas rasH-
l ﬁﬂg iy ¢dukauuun TOpda, COpoex-
i THPOBAHHOTO SHepro-
i 743 MPOEKTOM /sl  ABMraTe.s
< 5= ~% mowHocteio 700 a1, .
,é/ e \&é___: / CoNyBaHCKOrO  CaXapHOro
_é T T = A 3aBofa KueBckoh oGnacri.
// —_—— —— [ llaxTa ra3oreHeparo-
/ Z N pa 7 — Kk¥pnuyHas. kepx-
/// D HAl ee YacTh BHIJIONKEHA
TR RIS E R R IR T I TR IR M3 KHPIHYA~ChIPIIA; KaMepa
rasupuKauuy  06IHIOBAHA
$ur. 29. lasorenepatop SHf‘p;on“pKoexJz OTHEYNOPHHM  KHPITHYOM,
.C CEKTOPHLIMH KOJOCHMKavM ANA Trasdduxail luaveTp Kameps  rasu-

Topga. pukawnd 750 MM, wHTeH-
cuBHoCcTh mpouecca okono 200 k2 topda B yac Ha | M2 ceuenus, 310
e CeyeHHe KaMeph FasHMHKAUMH DHeprONpPOEKTOM DeKOMEeHAYeTCd H
ana gsvrateas B 45 4. ¢., 4TO He/Mb3d CYHTAThb MPABH/BHBIM, TAK KAK CHH-
KeHWe HHTeHCuBHOCTH rasucpukaudn 10 120—140 k2/mi-uac nosneuer
3a coboit pe3koe yBeJHYeHHe CMOJIOCOAEDIKAHHS B Ta3le.

Bozayx B kamepy rasudukanud noaaercs ABYMs psaaamu ¢ypm 2.
Paccroanne mexay psmamu 200 mm. OTCOC rasa MpPOW3BOMMTCH W3 paciuu-
peHHON MOMOCTH 3, PACNONOKEeHHOH MexRy KOJOCHMKOBOH peuleTkoit 4
M JHTHIM MeTaNJIH4YeCKHM KOHYcoM J. [lomoOGnast koHCTpyxuua obecneyu-
BaeT 0oJee pasHOMepHbIt OTOOp rasa.

KonocHukoBass pelneTka ra3oreHepaTopa COCTOMT M3 [IBYX uyacTed —
BepXHe#t W HIKHEH, B3aKpenJeHHHX Ha BepTUKanbHoM Baay, Huxusas
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'KOMOCHHKOBas [MIMTA — HENONBHXKHA4, TNPOYHO 3aKpenjeHa B O0O6My-
POBKE,

Hajp konocHukaMH B OOMypOBKe 1IAXTHl 3aKpemaeHsl TPH NAACTHH-
vqaThie CKOOKH A/ crpebaHud wiaka ¥ 3046l Yepe3 3a30pH Mexay CEKTO-
paMH HHXHHX KONOCHHUKOB. 30/bHHK ra30reHepaTOpa OYHIIAETCA 4Hepes
6OKOBOH /IOK, KOTOpLIH 3aKpbiBaeTcs
OrHeynopHo#t BcTaBkoH. Yepes aror
NIOK OCYUIECTBASETCH M DO3XHT Ta30-
reHeparopa.

[lpn ucnueiTaHUAX rasoreHeparopa
#a ykpaunckom topde (npu A, = 189,
u W, =27%) noayden caeLywouwui
£L{peAHHR cocTaB rasa:

CO, = 12,0%; CO = 18,0%;
CHy =2,1%,; H,=15,0%; L7100
N, = 52,9%. !

Hu3utas  TenaoTBOpPHOCTH - Tasa 3 A
1135 xraa/um®;, Buxom cyxoro rasa i a
1,5 umd/xe. B

L BYX30HHbI ! ra3oreHe paTop 3 -
YKpPAaHHCKOro  Hay4mnO-HccClepoBa- SR i‘:
TENbCKOTO HHCTHTYTA MEeCTHBIX BH/10B s
tonauea (¢dur. 30). TasorexHepaTop :
v pelHa3HdyaeTcd.  Aas  rasudukaumu - 0
Topda; nocrpoen B Dbamkupuun no ‘I - =8

N

&9

1320 —H

1580

4900

3170

u
>y
LX
Ch
Lid

TIPOEKTY YKDPaHHCKOI'O HAayyHO-HCCae-
JOBaTENbCKOIO  MHCTHTYT4d  MECTHBIX
BHIOB TOMAMBA. B OCHOBY npoekTa
NOJI0WeHa KOHCTPYKUMS JABYX30HHOIO
rasoreHeparopa, paspaboradHas Tpec-
ToM ,[loasemras“. I'a3oreneparop
TnpeAHa3HayeH  AJAf [HTAHKA ra3oM
JBUTATEN  BHYTPEHHEr0  CropaHus
MOUIHOCTBIO B 70 4. ¢. BricoTa waxTh
643 3arpy3oyHoro npucnocob.ieHud
4900 MM, auaMeTp Cy}eHHOR 4yacTH  dur.30. JIByX30HHKIA ra3oreHepaTop
650 mm. Byukep rasoreneparopa 7 —  aa1 raskpukaudd topga Ykpaus-
HeALHOMETJNITHYUECKHH, ¢  KOHZeHca- CKOTO HAYUHO-HCCAENOBATEALCKOTO
HHCTHTYTa MECTIhAIX BHI10B TONJAHEA.

uMoxHOR Kamepoit 2 W TpyGo# And
0TCOCA BJATH M3 30HBI NoAcywkd. Kamepa rasudukalluu razoreHepartopad
dyrepoBaHa kupnuyoM. IlogBox BO3Ayxa B BEPXHIOW 30HY rasoreHepa-
TOpAa OCYINECTBASETCH Yepe3 TPH paga wenepbix ¢ypM 4. B Huxuiow
30HY BO3AYX II0OABONMTCA uepe3 UeHTpaabdylo TpyOy 5. OOwas BhicoTa
aKTUBHOM 304K rasorenepatopa cocrasader 2100 mam.

Or6op rasa npousBOIMTC 4Yepes LueJeBOH NoAC O, PaclONOKEeHHbIH
B HWHeHR paciuMpeHHOH YacTH HHXHeH 30HbI TPSAMOro Inpouecca.

Npu rasuduxaumn topda TenmorsopHoctsw Qy = 3290 Kraa/ke
Obl1  monywew cienyiowuid cpeamunii  coctaB rasa:  CO, =11,3%;
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0, = 0,2%,; CO = 17,8/, H, = 15,8%,; CH, = 1,8%,; H,S =0,07°/,;
N,= 53,03%,.

TennorsopHocts raza cocrasaser 1100 xxas/nmd®, I[lorepn Tonauea
C YHOCOM, NpOBa’AoM H 30go# cocraBasior 1,729,

TFaaorenepatop Boasinckoro O6ameastpecra. Ha dur. 31 npusenena
cXeMa rasoredepaTtopa o6pAalUeHHOrO Mpouecca Aas rasudukaudd Topda.
Yctanosnen 3TOT rasoreHepatop Ha Kuuaposckoit Measndue BoawbiHckoi
obnactu YCCP.

|
Ny
1000 —f
§ N
N N
N N
N N
N N
N LR
NI
N
§ Oo o 0o § |
N S
N N
N N |

¢ur, 31. Iasorenepatop aas rasu-  Pur. 32. [ Byx30HHnH rasoreiepatop Kns
¢dukaunu 1oppa BoawmHCckoro o6a- rasudukauun ropda ¥YKpanHcKoro Hay4Ho-
MeabTpecTa, HCCAeJ0BATENbCKOTO MHCTHTYTA MeECTHhIX

BH/OB 1OIIHBA.

T'a3oreHepatop 0OCAYXHBaeT Ta30Bbiff TOPU3OHTAAbHBIA OZHOUWIHH-
ApoBuif#i nsuratens MowHocTeio B 50 4. ¢. npu 220 o6/Mun.; paGoraer
Ha MeCTHOM KYCKoBOM Topde 30JbHOCTBIO A: = 10°/, v BraxHoctsic W,
40°/,.

Kak BHAHO M3 CXeMbl, rasoreHepaTop OuYeHb NPOCT MO KOHCTPYKUMH
M TpeAcTaBiseT COOOH BepTHKAJbHLIH MeTaJlaMuecKHA UMIAMHAD OO0ulek
Bricotolo 3700 mm.

98

Ly
FUSsuionmoonlie.ru



BuyTpy, na Buicote 2350 MM, rasoreneparop BHJIONEH xapoynop-
HHIM KupnuyoM. [lnameTp Oynkepa rasoreHepatopa B BepxHeH uYacTd
cocrasiset 1000 mm, 3areM B 30He KAaAKM OH yMenbiuaerca ao 700 mm.
JluaMeTp kaMepnl rasucdukauuu uuxe ¢ypM pase 600 M.

Mpu yaensHoM pacxole Topda 1,25 x2[3. 4.c.-4ac cpelHnit 4acoBOK
pacxox Topda cocraBiaser 62,5 K2/Yac, a HHTEHCHBHOCTb Npolecca
okono 220 xe/m*-dac.

Boznyx B Kamepy rasupukauMd [ONIeTCA dHepe3 JABaiuaTe (ypM
JAHaMeTpoM 25 MM, pacronomeHHHX B ABA Dafa. BeicotTa aKTHBHOH 30HHI
rasorenepaTopa coctasaser 500 mm.

30/Ma H WUIAKH HAKANJAMBAKTCA HA KOJOCHHKOBOM pelleTke, OTKYAA
c6pachiBalOTCE BPYUHY!O B 30JBHYIO SIMY C THAPABJIHYECKHM 3aTBOPOM.

INono6ubie rasorenepaTopnl [Jd rasddpukauud TOpda C JABMUraTeNsMu
MowHocTeio 60 4. €. YCTaHOBTeHB elle HAa HECKOJBKHX MeNbHHLAX
Bonwincko#t obaactu.

JByX30HHBIA TraszoreHepatop YKPauWHCKOr0o Hay4YHO-HCCieA0Ba-
TeAbCKOr0 HHCTHTYTA MECTHHX BHAOB Tomausa (dur, 32). asoreHepa-
TOP CRNpOeKTHPOBaH Aad rasudukauud Ttopda Asuratemo 2[4 Mmoul-
HocTeo B 45 4. c.

Lllaxta rasoredeparopa 7 W3 KHpIHYa, 3aK/MO4EHd B CTaJbHOH CBap-
HOH komxyx 2; B 0o0nacTd (ypM BHJOMEHA )KapOYI'IOprlM KHPIHYOM.,
O6was Beicota waxtel 3000 ma.

[Tonaua BO3MyxXa B BePXHIOKD 30HY OCYLIECTRAAETCS uyepe3 TPH psna
¢ypm 3 nuametpom 20 MM, 1O BoceMb GYpPM B psAy.

[Tomaya BO3aYXa B HHXHIOK 30HY TNPOMCXORMT Yepe3 TpyOy 4 ama-
metpom 85 mm. lllyposka cios NPOHM3BOAMTCA uYepe3 IUYPOBOUHBIE
oTBepcTHA J. YdajeHHe 30/ M IIaKa OCYLIECTB/AETCH BPYUYHYIO, Yepe3
TPEXBAAbHYIO KOMOCHHKOBYIO pelleTKy 7, MPHAMEPHO 4epes 1—1,2 gaca
paboThi.

a3 orsoauTca yepe3 razoorGopHoe Koabuo 6. Paccrosnue or razo-
ot6opHOro Koaeua o0 HuwkHero pfaga Qypm cocraader 570 MM.

IMoacymwka Topda ocywecTsasercs B OYHKepe NyTeM eCTECTBEHHOTO
oTcoca mapoB uepe3 TpyOy, KOTOpPAsA HCMOAbL3YeTCH M IPH  DPO3WKHre
rasoreHeparopa.

flo ZaHHBIM WHCTUTYTA, rasoreHepaTtop padoTaeT YCTOHYMBO NpH OT-
HocuTesbHoft BaaxwocTH Topda no 25%, u somsHoctn o 18%,.

Pe3ynbTaThl HCNMHITAHUA Ta30MOTOPHOM yCTaHOBKH Ha KYTAHCKOM
Topde €O cTemedbio paanoxenna B 35%,, 3ombHocTbi0 15—18%, u
BrawxHocTelo  20—25%, MoryT OBITh OxapakTePHU30BaHB  CAedyHONIMM
cocraom cyxoro rasa: CO=17,2%, CO,=11,0%,; H,=14,0;
CH, = 2,0%,; C;Hn =0,2+-0,5%, O, =0,4-+0,8Y/,.

Husmaa TtenoipopHocte rasa pasda 1030 xkaafum®. Buixon
cyxoro rasa 1|,8=2,0 nmP/k2; ynenvHu pacxom cyxoro rasa
2225 HM3/3. A, C€.-ugc; yIeldsHuH pacxon  Toppa 1,20+
Tl,_s k2[3. a. ¢.-4ac.

Pacxox rasa gsurateseM  MOWHOCTbIO 45 4. ¢, cocTaBiager
80 =90 nad/uac. Pacxon Topda 54 56 kefyac; k. n, L. rasoreHepatopa
pasen (,70; obumft k. n. 1. rasovoTopHo#t ycranoskm pasen 0,18.
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Conepxanve CMOJBl B Ta3e Bbillie CPeAHEro MAOMYCTHMOrNO ¥ COCTaB-
nger 0,11+0,17 2fnm3, uto aBagerca caeiCTBHeM HelIOCTATOYHOH MHTeH-
CHBHOCTHM IIpouecca, KOTOPas B AaHHOM ciyyae pasna 53:10% kxxa/m?-qac.

16. T'asoreneparop T20—1
aas ra3udukannn 6ypeix yrae#

l'azorenepatop T20—! Konu-
CTPyKUMH  BcecorwsHoro HayuHo-
* HCCNieJOBATENBCKOTO HHCTUTYTA
HeNe3HOROPOKHOTO TPAHCNOPTA
(bur. 33) npou3BOAHTENLHOCTHIO IO
}WT_ 100 rMm3[4ac npepnasnavaerca A7
— ] 4 y razupukauun OypHix yriaeil u npe-
e——@ 40 ——=| b BECHBIX YYPOK.

['a3oreHepaTop MMeeT MeTaMIH-

-

; yeckuit Koxyx 7 ¢ BHyTpeHHEH
Lﬂ 2 orteynopuo#t ¢yreposxoit 2. Bos-
1 e AYX, HeoOxomumblt gasi  rasudu-

| KauuM, MOCTynaeT yepes GyTopky 3
1 - BO BHYTPEHHHH (ypMeHHBIH nodc 4,

T
% B et me e 1 Tle MONOTPeBACTCH, H Hanee 4epes
e © wecth Pypm 5 nocTynaer B KaMmepy

~'~EZ?i x ’"f—_'l[‘*"" 3 rasudHrKamuu,
| frmmrtars a3 orOupaeTcd HAA KOJMOCHH-
— —— KOBOH  peuleTKOA H, MOLHUMAACH

BBeDX JIO0 KOJbIIEBOMY [POCTpPaH-

CTBY MEXIy BHYTDEHHeH W Hapyx-

Holt  oOmuallkamH, oOx/aaxaaercs,
OTAaBad 4acTb TeMja TOIJIHMBY.

e B cnyvyae muraHWg razoM ABU-

rateis, BO3AyX BCACHBAeTCd TMOA

dur. 33. Hra3oreﬂepa£oga'£$g;llbcll-{lgl{!(; AeHCTBHEM pa3pexeHns, CO31aBae-

TPRLIOT) WA HO-ICCIEIONIEILNM  oro sarateneu; a cayiae ofcry-

nopra. KHBAHWS  APYrHX  noTpe6uTtenei

BO3YX B ra30reHepaToOD HarHeTaercs

BEHTH/IITOPOM; 3THM JXe JaBJIeHHEM

ra3 TpaHcrmoprupyeics no Tpybonposoly K norpebute.o.
l'azoredepatop T20—1 nposepeH B AnUTeNbHOH 3IKCMIOATALMH HA
Tosinge BaakHoCTeio 40—42%,. Xopoweft paboTe Ha BJAXKHOM TON-
JHRe CNOCOGCTBYEeT HAJHYHe KOHIEHCATOY/NOBUTEeNs, M3 KOTOPOro Bhara
yrajseTcs 4yepe3d V-oOpasHbifft matpy6ox B ruapamiuyecKuit 3aTBOD.
* B a3roM rasoresepaTope MOXKHO rasuduuupoBaTh Oypeit  yrodb,
XUDHBIR KaMeHHHA yroap, TopdsaHbie OpuKeTH, KYCKOBOH TOpd #
ApeBecHBe 4ypkH. B cayuvae rasubukauMm TOMIHBA C BBICOKMM CO-
LepwaHHeM JeTyyux (nposa, Topd) W B ueasX yJAYYIIEHHS OYHCTKH
rasa OT CMO/AMCTBIX BeulecTB NMyTeM Cxurasus WX B paboueit Kamepe,

AHAMeTP TOMAMBHUKA yMeHbluaeTcss A0 120 ma.
Fasorenepatop T20—1 xopoluo 3apexoMexnosan cebs B pabore Ha
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pane #eneannix Aopor Coserckoro Colosa,
oOecrnieynBasa ra3oM Asuratean ot 15 go 40 4. c.

3/1eKTPOCTaHIUN,

o6cayxuBast  HeGO/MbLIKE

OCHOBHBH & CpEeaHHEe NMOKA3aTeJqH paGOTbI raszorene-

patopa CoefyOIHE

BraxHocrs TOMAMBA . . . . .
[IpOH3BOOHTENBHOCTE . . . .

Io 35%,
a0 100 wm?fuac

+*r e . « 0w

MaxcrMa/ibHagd HHTEHCHBHOCTh (cqmaa Ha ycaoB-

HOe TONJIHBO) . . .

Cocras cyxoro raza B 9 CO

cO
H,
CH,

TenaoTBOpHOCTh T'@33a . ., « . .

. « . 10 335 xe/m2uac
no 8
.. no 1
.- 20 =25
RN 1510
Ce e 2+1
e e 1100—11501‘{]{0/1/1-{)!43

+

PacueTnu /i yaensHbil pacxol ycaosnoro Tonansa, 0,65 kefs. 4. c.-uac.

17. ['a3oredepatopsl ajs rasudu-
KalMd aHTpagyTa

Fasoredepatop OI-5. T4dso-
reseparop OI-5 ana rasudbukaunu
aHTpauudta co3gadH LleHTpanpHbIM
HaYUYHO-HUCCAEL0BATEIbCKHM JIU3e/b-
HBIM MHCTHTYTOM M TIpe[Ha3HaueH
And ABUraTelds MOLHOCTBIO 45 4. C.
Ero npou3BOacTBO OCYIECTBAAAOCH
Ha 3aBojge HMeHH 25-ro Oxrabps.

['azoreneparop (¢pur. 34) co-
CTOMT W3 WAaxXThl 7, ¢dyTepoBaHHOH
OTHEYTIOPHEIM KHPMHUYOM 2, 3aKJ0-
YeHHBIM B Xe/e3nblfi KOXKYX. B k-
Hel 4YacTH rdsoredHeparopa yCTaHOB-
JeHa BCTPAXHBAWOIIAACA  LleseBas
KOJIOCHMKOBAd pellieTka 3, a4 noj
HEl PacroaOmeH 30JbHUK C THA-
paBJHYECKUM 3aTBOpOM 4.

B BepxHe# yacTH razoredeparopa
MMeeTCsl CBAPHOH MCMapHTenab J M4
TIPOM3BOJCTBA Mapa 3a cYeT TelIOTHI
reiepaTOpHoro rasa. [lapososayuu-
Hag cmech 0Qpa3dyercs npocachiBa-
HHeM BO3AyXa 4Yepe3 HCNAPHUTeNb,
Jna peryJMPOBAHHA TeMIepaTypPhl
NapoBO3AYLWIHOH cMecH B Tpybonpo-
BOJe UMeeTcH TPOHHHMK LJA NOJABOAA
BTOPHUYHOro Bo3ayxa. [lapoeo3ayiu-
Ha® cMech MOABOAHTCA B ra3oreHe-
paTtop NOA KOWOCHHKOBYIO pelleTKy.

Tonausosarpysoudoe  ycTpoOi-
CTBO COCTOHT H3

TOIVIMBHOA BODOHKHM 6 C /IBYMS 32TBODAMH;
3aTBOpD — KOJOKOMBLHOTG THNA C pbiyaraMH H TPOTHBOBECOM,

— A -

——— - — — =

)
®nr. 34. Tlazorenepatop OrI-5 Ras
ra3ud HKaUd anTpailuTa KOHCTPYKUHH
Llenrpanbuoro Hayuno-Hccaeg0BaTelb-
CKOrO JW3€JbHOTO MHCTHUTYTA.

HHXKHHUA
BepXHHH

3dTBOP ~— KDBHMIEYHOIO0 1HNA, TOXEe ¢ pblyaraMp H MPOTHBOBECOM.
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B «kauectBe Tonmamea Ang rasudUKaLMA yn0Tp66nHeTCH JNoHelKu#
autpanur Mapok Al u AK, soabhoctbio A0 89, ¢ pasMepoM KYCKOB
B 25 <-50 MM u coaepxanneMm cepsl Ao 2,59,

MurencusHocts npouecca rasuduxaumu pasua 115 xe/m-uac, wro
cootsercTByer 800 THiC. KKaA/ME-uac.

Juamerp maxTel razoredepatopa 550 MM. YjaeiabHad nAOW@AL WAXThI
cocrasaser 43 cm¥fa. c.

1505

dur. 35. Fazoreneparop T20-2 paa rasuduxauqu
3HTPALHTA, KOKCHKA H WIJAKOOT. €Ba.

[IponssoanTeNbHOCTL TasoreHepatopa no rasy pasua 120 wm3/dac,
a no Ttonauey — 27,5 kefuac. VYnenwHuH  pacxon aHTpauuTa
0,5 xef3. a. c.-4ac. Paccrosnue OT ypOBHf TOMIHBa B rasoreHepatope
A0 TOnAMBHOrO KoHyca paBHo 100 mm. BeicoTa rasoreHepatopa ¢ miao-
waakos pasua 3100 mm, anamerp (BuewHu#) Ge3 BHCTYNAWMMX yacTe —
1106 mm.

O6um#t Bec 6e3 dyreposkn pased 1500 ke, uro paer yneis-
ublil Bec okoao 27 kefa. c.

Bo BpeMss McnbiTaHnH Ha anTpauute ¢ paamepamu 40 x40 X 40 mm
mMapkH AK tpecra ,YuctakoBanTpauuT“ OblA noAydeH ra3d c/AelyOILero
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cpeadero cocrasa: CO=18,219,; H,=12—15%,; CHy=1,5—3,0%:
CO, =5—-79%,; 0,=0,2-0,6%,; Hu 1050—1200 m{afz/HM3

lazoreneparop T20—2. lazorenepaTop NpaMoro npouecca rasugu-
Kaunu (dur. 35) anA aHTpauMTa, KOKCHKA M LITAKOOTCEBA CIIPOEKTHPO-
BaH DBcecolo3HbIM HayYHO-HCCNeNOBATeJbCKMM MHCTHTYTOM  XKeJe3HO-
JOPOXKHOTO TPaHCMOPTA.

[LlaxTa rasoreHepatopa — cBapHasi, COCTOHUT M3 ABYX u4acteit; Bepx-
Heit ] W HMxHeH 2, coelMHeHHmX 6o0aTaMu. PyTepoBKka TOMAMBHHMKA
BLIIOJJHEHA TECAHBIM OTFHEYNOPHHIM  KUpMU4oM. ToaulMHa ¢yTepoBKH
©5 mM. Mexay ordeynopHo#t ¢hyTepoBkoH M HapyxHo# o6uuaiikoit
TOM/IMBHUKA MpokKaagsiBaercad acGect tommmHow 10 mm. Komocuukosas
peweTka 3 BCTpAxuBaiouierocd Tvna, B aaumrtenbHol skcnacatauuu npo-
BepeHbl CBapHble M JHTHIE YYTYHHBIE pelleTKH, MOKa3aBilide YAOBIETBOpH-
TeJanHble Pe3yAbTaThl; MO NPOAOMKHUTENLHOCTH CAYKGH CiaedyeT nped-
MOUYMTATL JUThHIE KOJOCHHKH. IIpnBOAMM OCHOBHBIE CpelHHe NOKa3aTenu
paborsl rasoreseparopa:

[TpoH3BOAHTENLHOCTD Ta30reHepaTopa . . « . zo 75 um®[uac
MakcuManbyad HHTEHCHBHOC1b (CUMTad Ha
YCAOBHO® TOMAHBO) . . . . « . « o o » 160 xefm2 ¢
CocraB cyxoro rasa s 9,: COz e e e pno 7
e e e e e e - 1
CoO « .ot 2+25
H, ....... 15
CH, - . ... .. 1,51
TennoTsopHocTh rasa . . . . . . . . . . . 11001200 kxaa/nm®
PacueTHbtd yaeasHblll DAcXoj YCAOBHOrO TON-
auBa Ge3 yuera poswxura . . . , . . . 0,650 we/s. a4 c.-uac

lTazorenepatop T-24 PoctoBckoro HayuHO-HCCIENOBATENbLCKOro
MHCTHTYTA JMeJe3HOAOPOXKHOro TpaHcmopra. KOHCTpyKUMA I11HDPOKO
- PACNpPOCTPAHEHHOr0 B  KEJNEe3HOAOPOKHOM XO3IHCTBE  CTAUHMOHAPHOTO
razoredeparopa T-24 ¢ ruapasaHueckinM 3aTBOPOM MpeRCTaBaeHa Ha ¢ur. 36,

INpenxasHayaeTcd 3TOT ra3oreHeparop AAs rasuUKalMKM aHTPAUMTA,
KOKCa WM XOpOlLlo OTpaGOTaHHOIC COPTHPOBAHHOrO HIIAKOOTCEBa.

['azoredeparop uenbHoMeTananyeckuit, csaproi. OCHOBHBlE OOMuaikH
M2rOTOBAAIOTCA M3 JUCTOBOH cTaju ToamuHow oT 6 mo 12 MM; suyTpen-
HHEe CTeHKH MIaXThl pPEKOMEHHAYETCH MW3rOTOBASATH H3 CTadH TOJINHHOM
10—12 mm.

Bo3ayx, HeoOXOIuMBIH ans rasudpukaunu, nogaercd no Tpybe 7
B OYTbEBYI TOJOBKY-KOJOCHHK 2 M OTTYZa MOCTynaeT B pafouyio WAXTy
rasoresepatopa. KoaochukoBas peiueTka B ra3oreHepartope OTCYTCTBYeT.
PaenoMepHoe pacnpefenedde BO3AyXa OCYIUECTBAAETCH C/I0eM KPYNHO-
3EPHUCTOTO l/aKa, KOTODLIH B Hayajse po3yHura 3acelmaeTcsi B rasoreHe-
patop csepxy. Jlnia c60pa 30aLi ¥ WIAAKOB CAYXKHUT BaHHa-3aTBOD 3.

Heo6xoanMu#t and rasudukaudd nap noayuyaetrcds B NapOBOAAHOH
pybamke 4. [To tpyGe & u CTOAKy C peryaupywniuMn KianaHamp O
nap nogaercs B TpyGy 7. OTBOA ra3oB OCyluecTBI#eTCH Yepe3 maTpy-
60k 7.

YpoBeHb BOAB B NapoBO3AYWHOH pybGalllke NpPH NOMOLUM NOIIABKO-
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BOH KaMephl YCTAHABAHBAETCA HEM3MEHHBLIM, MaKCHManbHag BHICOTA C.10%
TONJKMBA MPH MOMOMIM KOHYCa MOAAEPKMBAETCH TaKike NMOCTOSHHOH, co3-
nasas TakuM oOpasoM OnaronpuaTHble ycnoBud A Q0pa30BaHMA MOYTH
NOCTOAHHOTO KOJNHM4ecTBa napa, IlpenoxpaHuTenbHbIA Knanad peryaupyercs
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&dur. 36, Tazorenepatop T-24 aas rasupurauue antpanuTa PocTOBCKOrO
Hay4YHO-HCCNEN0BATEALCKOrO HHCTHTYTA XKEJIE€3HONOPONKHOro TPAaHCMOP1a.

Ha gasiaedHue 0,5—0,6 ama; u3bnrTok napa Bbinyckaerca B aTMocdepy;
KO/JIHYeCTBO Tapa, NOCTYNAOWEro Ha Tra3uduKalul, KOHTPOAMPYETCs
TeMNepaTypoi MapOBO3AYWHOH CMeCH M peryiupyercd 3aABHKKOM.

IlyTbeBag TOMOBKAa OTAMB2ETCA H3 OGBIYHOIO CepoOro 4YyryHa; sarpy-
30uHas KOpoGKa H GyHKeD WHOrAA TaKkke BHNOJHATCA B BHAE AUTOH
KOHCTPYKUHMH, OJHAKO B NOCJAefHHE TOAH YCNEIHO MPHUMEHAKTCA CBAp-
HbI€ CTalbHBle OYyHKepH,

OcHoBHEle pacyeTHble NOKasaTenau rasoredeparopa T-24 ans BHyTpeH-
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Hero Auamerpa waxtel B 1000 MM u npoussoaurensHoctu Ao 600 umdfuac
c/lenytouye:
Tomauso , , . . . v v v v 4 e e v 4 4w« « » . + NOHEUKHH AHTPAUMT MA-

pok AC u AM c paime-
poM KyckoB 6 =25 mm

Conepwanne Menouu (Merbwe 6 MM) ., . . . . . . . pr0 149,
Colepxanue 30abl B pabouyeMm ronauee . . . s 129
TennotBopHOCTL pabovero TonaMea (HH3Iag paﬁoqan) 6580 kxas/ke
HuTtencuBHOCTh TIpollecca rasuduxkauuy (PopcHpoBKa) no 185 ke/mivac
[Tpon3BOAMTEABHOCTD MO TOMAMBY . = + &+ 4 o 4 o 145 wefuac
[TpOn3BOIUTEABHOCTL MO CYXOMY Fasy . . . . . . . 595 HMs/liaC
TeMnepatypa NapOBO3AYIUHOH CMECH . + . . « + . . 55—60° C
PacXOoM BOBAYXA .« 4 . « v o 4 o s o o o s 5 4 o 2,84 Hmd/re
BhicoTa ca0A TOMAHBA B FCHEPATOPE + + o . . . + 0,85 #
BHXOA 833 « « v v v ¢ o v v 0 0 e o o o o s o, 4,1 umt/xe
TennoTBOPHOCTb rasa, BHICIAA . . + & & » & s & o & 1195 kxan/Hm®
TennoTBopHOCTH CYXQro rasa, Huswad . . . . ., . . 1133 wkxaa/um’
daBiende napoBO3gYIUHOTO AYTBA . . . e e . 170 Mm BOL. CT.
JdaBnaenne rasa Ha BHXOJie H3 rasoreﬂeparopa e e ™ ., .
Temnmeparypa rasza Ha BHIXOA€ H3 razoreseparopa, . 400° C
Pacxoa Bobl B oxnamjamolleM KoxyXe ¢ ydetom 159

pacxoaa Ha MPOLYBKH . . e e e e 167 Ke/ucc
[asaeHHe mapa B KOXYXE (MAKCHMYM) . . . . . . . 0,6 ama
L | P 70,89,

Fasorenepatop [loaraBo-Bpennuckoii LAC. B 1941 roay Ha INoa-
TaBo-Bpennncko#t UUSC 610 ycTaHOBAEHO HECKOMBKG ras3oreHepatopos
IJIsl NHTaHKUs ra3oM apuratenei. [(asoreHepaTop 3TOro THMA NpejacTaBIeH
Ha ¢ur. 37.

IllaxTa ra3sorenepatopa 7 COCTOMT H3 LMAHHAPHYECKOTO CTaALHACQ
KOYXa, QyTePOBAHHOrO OTHEYMOPHLIM KHPIHUYOM,

BuyTpennuit anamerp waxtel 1160 mm. KomocHukosasi peleTka Z —
naockas, HernoaBwkHad., Had peweTkoA pacnofokeHW ABa JO0Ka IS
OYHCTKH ra30reHeraTopa M /Ba JIIOKA MOA pelleTKoH — Aad OYUCTKH 300b-
Haka. Ha paccrosuun 0,84 M oT peweTkH, Ha GOKOBOK MOBEPXHOCTH
IIaXThl YCTPOEHH 1IyPOBOYHble OTBepcTHA 3. B BepxHeli, pacumpenHoti no
1,16 # yactm waxrte, Ha pacctosuud |,3 M OT TIOCKOCTH pellIeTKH
YCTaHOBJAEH ra300TBOAHLIA narpy6ok 4, 3arpys3ounas kopobGka 5 cHab-
WeH HINHUM KOHYCHBLIM 3aTBODOM U BepXHeH KPHIUKOW ¢ rHAPO3aTBOPOM..
Huxu 19 4acTb 3arpy304HO# KOpoOKH OnyllleHa BHYTPb IIAXTHl Ta3oreHe-
patopa B8 Buae w06ku guaMerpom 0,7 M u Buicotrod 0,45 M. Huxuss
KpoMka 100kH pacnonoxena Ha paccTosHMH 1,25 M OT MJIOCKOCTH KOJOC-
HHKOBOH pelleTKH.

[Ipu pabote Ha NPOKONBEBCKOM yrie TeﬂJIOTBODHOCTb rasa noay-
yaetcn B npegenax 1200—1460 kxaa/rmM® npr caenyoweM cpesHem
cocrage: CO, = 6,3%,; CO=24,5%,; H,=14,69%,; CH,=2,2%,.

[Ipr rasucduxauuu KOKCOBOH Menounm Obl NMOJyYeH ra3 chenyoulero:
cocraa: CCy = 6.1%; CO=2729%; Hy=14,19%,; CH,=0,47 npn
TeN:I0TBOPHOCTH 1225 rxaalr M3,

CpenHss nNpOU3BOAMTSALHOCTE rasoreHeparopa ycTa“OB/AEHa OKOTO
100 xej4ac, 410 COOTBeTCTBYeT HHTEHCHBHOCTH npouecca 145 g2)m?-yac.

Fascrenepatop MCC3-1 (MockoBCcKOro CyaoCTpPOUTeNBbHO-CYAOpe-
MOHTHOro 3aBoa). Ha peunbix cynax B Coserckom Cotose ycTaHaBaHBaIOTCA
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‘Ta3oreHepaTopl He6OABINONA MOLHOCTH, Fa3UbHUMPYIOUHE AHTPALUUT. ITH
CYIDOBbIE ra30reHepaToOpbl MOTYT ObiTh OTHECEHBl K THNY MepexBHXKHBIX
ra30reHepaToOpOB,

Ha ¢ur. 38 npuBeseHa cxema NOAOGHOrQ rasoreHepaTopa MPSIMOTO
apouecca MCC3-1. Laxta rasoreHepatopa 7 — Meraaanyeckad, ¢ obweit
BoicoTo® 2220 mm. Hapyxmubifi nmaMeTp rasorenepaTopa pasen 732 MAM.

ToniuBo-~aHTpaUHT B ra-

Ul 30reHepaTop 3arpyxaercs Ye-
§ pe3 ABoiHOH 3aTBOp 2 KoJ0O-
L~ KOALHOrO THMa. B BepxHeit
YacTH rasoreHeparopa pacno-
noXeH Hcnaputeab 3, yepes

. 4 KOTOpLIi TMocTynaet BO3AYX
. Ang  rasudyuKauMd  TOMJIHBA.
: ST A Konocuukosan pemerka 4-—
$ N =) 4 Ka4awlasaca, ¢ HOXOBBIMH
- W) : KOJNOCHHKaMH. B 30/1bHHKe ra-
AN e v 30reHepaTopa  PacnoJoXxeHbl
1 R 9/ ABA JOKa J. 3auiura cTeHOK
T § g E/ﬂ HUXHeR 4YaCTH MIAXThi ra3ore-
: Q___ HED / g HepaTopa OT BO3AeHCTBHA BbI-
; § ? COKHX TeMIepaTyp OCYUIecCT:
2.k §~ &l B/IgHA [AMOTHOR HaGMBKO#N Ha
B Z MeTa/JiHueckne pe6pa IaXThi.

NN,

T , [loaymexaHN3HpOBAHHDI
raszoreHeparop BHHHUT.

i
;

e — — |~ — e B 1939 r. BOCTOYHBIM HHCTH-
’r ! : TYTOM TOMJIMBOHCNIONL30BAHUSA
i 6nl1a co3gadHa THNOBAA KOH-

CTPYKILHA  MHAMBHAYaNbHOTO
NOJYMEXaHH3UPOBAHHOrQ ra-
30reHepaTopa C AHAMETPOM
waxts B 1000 mm (dur. 39),
NpH MaKCHUMaJbHOH  BHICOTe
®ur. 37. Tasoremeparop [loaraso-Bpeaun-  caom 1200 mm.

cxoit LI3C, [ITaxTa  rasoreHepatopa
ONMpaeTcd Ha 4eThHPe CTaldb-
Hbie CBAPHBIE KOJOHHbI, YyCTaHOBAeHHble Ha oOiieM QyHAaveHTe. YpOBeHb
paGoueit NIOWAAKH HAML NOJOM ra30reHepaToOpHO# cTaHuHbl coctaBseT 3,0 M
Bpalenue 4amu rasoreneparopa MNPOH3BOAHMTCH OT MOTOPA MOLIFOCTHIO.
1,5 kém npn 1500 o6/Mun. uepe3 uepBauHBI# peAyKTOp C NepefaToy-
HBIM uncaoM =1 :34, 3KCUEHTPHKOBYI TAry, XparnoBHK, XpamnoBoe
KONMeco M 3dKpenneHHnlt HAa OQHOM Baay ¢ HUM u4epBak. [locnenunit
cuennsercs ¢ 3y6GuateM o060doM nonsoHa, umeromnM 114 3y6uos.
{Ipuonx no3BoafeT, nyTeM H3MEHEeHHA PACCTOAHHA MexAy uandgamu
H XpanoBMUKOM, M3MeHAThH uuca0 o6oportos yamm oT 1 go 3 o6oporos
8 yac. OO6mas KOMNOHOBKA TpPHBOAA uallk mokadana Ha ¢wur. 40.

[TpuseneM HekOTOpHE JdHHble 3IKCIIOATAUMHM ra30reHepPaTopa Ha
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KOJbUyrHHCKOM yrae mapku JI kpynHoctbio 20 --50 mm, W,= 10,49,
A.=10,4% n V¢©=34,69, npu cleaywouleM pexuMe:

Bepicota cnos TOMAHBA ., . . . . . . . . e e e e .. 500 mHu
Buicota 30abHOH moaywiku . . . . ., . . ... .. . 40-250 um
HNaBnenne mapososnywsoid cmecn . . . . . . ., . ., , 280 mM BOmL CT.
JlaBneHue raza Ha BHIXOA® . , . . . . ., . . . .. .. 114 mMmeoLCT.
Temneparypa mapOBO3AYIIHOH cMecw | , . . . ., ., , . . 43°C
TemnepaTypa rasaHa BbIXONE H3 reHeparopa ., , . , . . 625° C.

B atux ycaoBusx
nonyu4ancst ras ciefiylo- —
1llero Cpe/iHero cocTapa: '

CO, = 5,5%; 0O, =
-=0,39,; CO==23,5%; —
H,=12,3;CH, =2,1%, =— | oy,
c TENIOTBOPHOCTHIO < | 7r

1230 wxaa/ums. Rl bynkep mo-

Ilpu cpenHelt HHTEH- % 4 - Bepnyme v 90°
CHBHOCTH Mpouecca B — L"F
250ke/m2-uac, sotuenn-  § | oo <
HbIX CMeHax — NOpH F -3

]
paote Ha TpOCesiH- -1
HOM yrie HHTEeHCHB- -
HOCTh MOBHINANACK [0
- 425 k2[m2-yqc, Tenno- _
TBODHOCTb ra3a YBelu-
yupanace jgo 1400 --

= 1500 xxaa/rmd. Qg‘;g; )

18. Tasoreneparopni
g razupurands pa- :
. CTUTEJNbHBIX OTXOAOB ; 7 |

lasuprkaunw  pa-

CTUTCALHHX  OTXOJOB B b500
. AJA MOJYYeHHS CHAOBO- S
ro rasa, no papy mnpu-
cymmx UM  ocolenHo- X
. CTeH, caelyeT paccMa- 5 o L '
TPUBATh KakK CAMOCTOA- o ber: I al
' TeJBHYIO OTpacib raso- \ % 5 A =%
reHepaToOpPHON TeXHHKH, \ ;
baza ee — pactuTein- ' o ,
Hhl€ OTXOAB —JI0 HeAaB- Voo S AN N M
Hero BpeMeHM 4Ype3Bbl-

YafiHo ¢1a60 HCrOIb30- @ur, 38. Tasorenepatop MCC3-1.

BaJMCb B KaueCTBe
3HePTreTHYeCKOro ChIPbA.

Haubonee nonHoe TeopeTHYeCKOe OCBellleHHe M [PAKTHYECKOE Pa3Bu-
-THe 3Ta oTpacab mnoayuyuna B Coserckom Coiwze B NOCIeIHHE RECATh
. JIeT, 3HAUMTEJBHO OnepeiauB 3apyOlewHbie CTpaHH.
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ITuosepom rasuduxauuu pactureasunx orxoaoB B CCCP sasasetcs
npod. M. JI. Tarees. EMy npunamnexxutr mneppas pa6oTta mo razupuKanHn

COJIOMHI,

Spoleis pabove
. 7 Qiouyegrd

2500

z

———
o etpel

S
Znal)

dur. 39, CxemMa THHOBOro MOJyMeXaHH3HPOBAHHOTO ra3oréeHeparopa
BHHHT.

BoabmMe nccleposarenbckue paGOTH NO rasauUKalUHH PACIHTENBHEIX
OTX0J0B Ha Ykpause u B Cubupe Gbl1d nmpoBeaeHbl @BTOPOM, H B Jlenuu-
FpaACKoM moauTeXHHueCKoM HHcTHTyTe — . B. MeabHuxoseiM. Anano-
rdyHue paGorsl Onlau  paspepHyTh Takke B BHUICX, DHeprernueckom
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uncturyte Axanemun Hayk CCCP, Huctutyre 3HepreTuxu Akazemuu

Hayk YCCP u B LleHTpaqbHOM HAy4YHO-HCCAEA0BATEILCKOM JAH3EIbHOM
HHCTUTYTE,

Yepbsumeri pedynmop

i Xpanoboe

4

1
{
Al

3ybuameni abod va-
Wy 2a3n2enepamopa
Jncyenmpunol
3’(6‘(,{8!#77/7}1” Kﬂ%aa purodas Z
/
e ‘:'__'i‘I!ﬁl_- / /
E3ER, ﬂi'=!" ST ”
| “I .ﬁl I ,.: &) € -_.;} I,
H—=— ‘u"'mE i SJ = 3{3 SH-
2 " ; ' ]
i 7 --_'---
Jnexmpomormop =
, qu&qﬁ '@‘ ,gi F
WA =

dur. 40. KomnoHoBka NpHBOia YallH rasoredeparopa.

[Tyt pa3suTHs 3TOH OTpacAu TeXHHUKHM H €e BHeApPeHHe B HAPOAHOE

XO03AUCTBO OTpaxkeHHl B TPUBOAMMEIX HHMe' HaubO/dee XapaKTepHbLIX KOH-
CTPYKUHAX a30TeHepaToOPOB.
" JIByx3oHHbid rasorenepatop K-10 mndg rasudukausu coaoMbi,
NoJILIHK ¥ O0majAa JpeBecHoro JHcra. ['a3oreHepatopHas YCTaHOBKA
€ TaKkuM rasoreHepatopo« and pasurateas B 20 4. ¢. Gbuta mocTpoena
B 1942 r. B CunbupckoM yyeGHO-OMBLITHOM XO3fA#CTBE MO MPOEKTY
4BTOpA.

ConoMa H TMoAbHb Mepel 3arpy3kof B LIAXTy rasoreHepaTtopa mpen-
BapuTeJbHO WAM pe3pe3anack (anuna peskn 10—12 cm) wau cobupanacs
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B Ny4ykH (makeTs), NpUYyeM NPOM3BOAMAOCH PYYHOe NpPECCOBaHHE B NPO--
CTOM CcTaHKe Ha pasMep, COOTBETCTBYIOLIMA CeYeHHIO IIAXTH rasorexe-
paropa.

Kussik rasudunuposancd B KHpNHYax, a japeBecHas JUCTBA — CBO-
60QHOH HaCHIIbIO.
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dur. 1. Ipyxsonnniii razorenepatop K-10 mis rasuduxauuu
COAOMbI, NONBIHK, KH39KA K OMana ApeBecHOro JAMCTa.

Ha ¢ur. 41 npusegsena cxema raszorenepatopa. Lllaxra rasoreHepa-
Topa 7 BBHNOMHeHa u3 KupnmuuHOM kaagku. Ceuvenue maxtel 520 X
X 520 mm. OGuian Bhicota rasoredHepatopa 3988 ma. Kamepa rasu-
¢HKauMH razoreneparopa 2 COCTOMT M3 Tpex 4yacTeil: BepxHero nepude.
pufinoro Bo3aywHorp mnosca 3 ¢ 16 ¢ypmavu auamerpom 10 mm, pac.
NOJOXKEHHBIMH B 1BA pAAa, HHKHero nepudepuiinoro nosica 4 ¢ 16 dyp-
MaMH, PacnoJOMeHHBIMH B TPH pAla, u GOKOBOH LeHTpaipHOH TPy6GH 5
¢ 13 connamu.
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Boxogas $ypMa ynorpebasercs B cayuae paGOTH Ha pPaCTHTENbHBIX:
oTXONaX Maioft 3epuucTOocTH (THNAa KOCTPH). TakuM oGpasoM, Kamepa:
umeeT 45 ToueK IoABOja BO3AyXa B CJ0H, M3 HHX 13 — ueHTpanbHHIX.
n 32 — nepudepufinbix, O6was BricoTa Kamepw — 816 MM.

B cayyae paboTel 1o JBYX30HHOMY mnpoleccy M04aya BO31yXa:
B HHXHIOIO 4YacTh Ta3oreHepaTopa npo-

MCXOAMT 4Yepe3 ULeHTPanbHYW ypmy 6. o 2
| /]
13 °~
4
&
Z
2

-

NN

S A AN

ZE 7,
] o
| A——
$ur, £2. asorerepatop naa $ur. 43. TasorenepaTop Aas
Fa3uHKALHY CONOMH-CEYKH ra3npUKalMH MAKHHH.

LlenTpanbHOro HayuHO-HCCte-
AOFaTEIbCKOrO0  LM3€AbHOrO
HHCTHTYTA.

KonocHMKosas pemleTka 7 ra3oreHepaToOpa HENOIBHKHAA, MMeeT
dopMy o0O6paTHOro KOHyca M YCTAaHOBAEHAa B HWXKHeH pacluupsiouleics.
yacTh waxThl, [laomw@aas KoJocHuKOBOH peweTkH — 5160 cm2%; kuBoe
ceyenne cocrapnsier 60%. 3on0ynaneHue pPyuHOe M OCYLIECTBJISETCH.
NOCPeACTBOM TAJblEB, YCTAHOBAeHHBIX HAa Bany 3on0c¢6GpachHBaTens.
[Tanbubl NpH KPYroBOM BPAIUEHHH BaJa 3010cOpachiBaTENst OCYLIECTBASIOT
M IIYPOBKY €108 OKONO ra3oot6opHoOft pellleTKH. 3013 ¢ KOMOCHHKOB.
co6upaeTC Ha AHe TMAPaBAHYECKOro 3aTBOpA.

O6uwui nojesuni#t 06bem maxTh razorewepatopa 0,936 M3, B ToM
yucne: 6ynkep 0,380 m3; kamepa rasudukaunu 0,23 M3 ob6bem 30HBL
Bocctanoslenna (0,32 M3, CooTHolieHne mexay obbeMaMu KaMephl
ra3audpuxaudd U 30HH BoccTaHoBneHus 1 :1,4. Pacuernas Tennosas Ha-
MpSKEHHOCThb npotecca ycranosiaena B 500 Twic, KKaa/mPuac,
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B nepnon rocymapcTBeHHHX WMCIBITAHMA YCTAHOBKM C ABuraTeneM ¥-5
‘(s 1943 r.) moayueHs cheayiomMe MOKazaTelu:

YerolunBad MOLIHOCTb ABWraTeng Ha Topmose , , , 21 a. ¢
Y aenbHblH pacxold TOMAMBA MPH OTHOCHTENbHOH BaaM-
HoCcTH 129 (conmoMa W moabHL) , . . . . . . . . LB33kel3. a.c.-uac

Cpennsas TennoTBOpHOCTb TFasa ., ., ., , . . . . . .1080—=1100 xraa/um?.

l'asoreHepaTop o6GpaueHHOro mpouecca And ra3sHPuKauuy Coa0Mbl-
«ce4ykd LeurpanbHOro Hay4HO-HCCAEXOBAaTENbCKOro AH3€NbHOrO0 MH-
-CTATYTA. [10 CBOMM NpaKTHYeCKHWM pe3y/JbTaTaM OOJNbLIOH HHTEpec mpej-
CTaBAAT paboTel MO rasuuKaludd COJOMBI-CEUKH, NpOBOAUMEIe LleH-
“TPaNbHBIM HAYYHO-HCCAENOBaTe/bCKHM JAH3eNbHHIM HHCTHTYTOM. B pesyib-
TaTeé 3THX pabor OBLT npeanoxeH MeTod TasH(PHKAUMH CONOMBI-CeUKH
B cBoOONHO-HACKINHOM C/Moe W paspaboTaHa KOHCTPYKLM# rasoreHeparopa
Ins HapORHOro Xo3sictea. B aBTopckoMm cBHAaereabcTBe Ne 77735 npea-
MeT wu3o0pereHus chOpPMy/aupoBaH ciaeaymluM ob6pa3om: ,[asorenepa-
-TOp 00palleHHOro mpouecca AAfA rasupukalHd CONOMLI, OTAHYamIMHCH
TeM, YTO ¢ LeJbl0 NpPOBeJeHHst rasu(puKauHd B CHOE eCTeCTBEHHOH
Hacenu 0e3 nNpenBapHTeNbHOrO YIJIOTHEHM WM NPeCCOBAHHA COJOMLL
npuMeHeHO 60AbUIOE KOMMYECTBO PA3MHYHBLIX Yray6iIeHHHX B ClIOH NepH-
tepuiHBIX BO3NYXONOABOAAIMX PYDM, PACIONOKEHHBIX B cpeaHel 4acTH
rasoreseparopa“.

['azorenepatop (dur. 42) cocTOMT W3 METANNHYECKOrO UHAMHADHYe-
.CKoro xopnyca 7. Bepxusist yacTh npeacraBngeT BOPOHKY 2 [l 3aTrpy3KH
CONOMbI-CEYKH, CPelHsil 4acTh #BAfieTCs KaMepok rasuduxauuu 3, a HIXK-
HAf YacTb npencraBisger coboif 30abHUK 4 mas c6opa OUaroBhIX OCTATKOB.
B kamepe rasupuxauuum ycraHoBneHol GYpMH I pasAMYHOM THHE
¢ 6oablINM KOAuyecTBOM comena, obecneumBalomMx 00pa3oBaHHe B CJa0€
rasaupunupyeMofi  COMOMBbI-CeYKH TAK HA3bIBaeMOH BO3AYLUHO-Ta30BOMH
‘pelleTKH, KOTOpasd fmaeT BO3MOXHOCTh JOCTaTOYHO TMOJHO DaspellUThb
BOTIPOC KpPEKHPOBAHHA CMON TNPH CPABHUTEJBHO HH3KOM TENAOBOM pe-
®HUMe B uenoM. ITO noxaseiBaer, 4ro 6opb0a CO CMOJAaMH MOXET BECTHCh
He TOJbKO H3MeHeHHeM KOH(PHIyDauW¥ KaMephl, NPUBOIAILEH K H3MeHe-
HUIO NJIOLUAJH ee MOMePeyHOro ceYeHHsl, HO H MeTOAOM HacHILUEHHA CNOd
"TOM/AMBA BO3JYXOM.

CpenHnit cocTaB rasa, nonyyaeMuit npH rasudHKaUHH COJOMBI-CEUKH
NPH OTHOCHTenbHOH BaaxHocTH 5—6%, cnenyouwid: COy= 13,39,
0, =0,2°/y; CO=15,4%,; Hy=14,8"y CH,=3,2°/; Cup1n=0,19;
N, = 53,0%,. TennorsopHocTb rasa pasHa 1120 kkaa/r M3.

PesyabTaTht npousBoAcTBeHHOH paboTh ra3oOMOTOPHHX YCTaHOBOK
B CeNbCKOM XO3s#icTBe noOKa3and HX 6ONbILYI 3KOHOMHYHOCTh., ¥ jefb-
HHH pacxox comoMbl cocrtaBun B cpeaeM 1,15+ 1,20 wx2f3. 4. c-wac.
YaenbHui#t pacxon cosombl Ha 1 m oOMonoueHHOro 3epHa fNexana B npe-
nenax 14— 17 wxefm (B cpexsem — 15 xz/m). ITOT yneabHbH pacxon
MO OTHOIUEHHI® K OO0ueMy KOJHYeCTBY BbiaaBaeMOH MOJOTHAKOH COJOMBI
coctasnan Bcero 1 — 1,59%,. Crenyer ykasaTb, 4TO CeNbCKOXO38HCTBEHHBIM
nokomo6unr TtHna 4-JI[1-20 ¢ coNOMOTOTMKOR uMeeT YHelbHBIH Pacxon
coioMnl 5 — 6 xe/3..2.c.-4ac, 2 yaeAbHBIH PACXOL COMOMH MO OTHOLIe-
HHIO K 06MO104eHHOMY 3epHy coctasaser 60 — 150 we/m.
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Ha ocHOBanuu psja nposeneHHbIX HCNBITAHHH cheayer, urto xk03dodu-
LMEHT MOJesHoro jelicTeust Aokomobuis koaebaercda ot 4,14 mo 2,729,
B TO BpeMsl Kak Tra3oMOTopHag YCTAHOBKAa C Ta3oreHepatopoM Aas
raznuKaudu conoMnl uMmeer K. 1. A. He wike |3 — 149,

[IpuBegennble gaHHble [OKA3bIBAIOT, YTO T[a30MOTOPHAs YCTaHOBKA
C rasoreHepatopoM Ads ra3udukauud ¢oaoMel B 4 — 6 paz 3KOHOMHUY-
Hee CelbCKOXO3SHCTBEHHOrO0 JOKOMOOMAs. 3TO onpenenseT BaXHOCTh
WIHPOKOTO HCMOAL30BAHUS T[a30ieHePaTOPHBIX YCTZHOBOK Ha COJ0Me Aad

MexaHu3aud MW 3NeKTpHUKalUUU

COLIMAIUCTHYECKOrO CeNabCKOro XOo-

3fiiCTBA. ]
Fasorenepatop aas rasudgu-

Kkauun Makuebl., [as rasuduxa-

UK TOMVIMB THMA MAKHHBL! — PbIXA0H Y s !? 5
MacChl ¢ MaJabIM HACbIHbLIM BECOM-—— @
{-T._

HaxoaAT MpUMeHeHHe raszoreHeParTo-
pol 0OpauleHHOro npoiecca; cxeMa
OMHOTO U3 HUX NpuBeleHa Ha pur. 43.
I'azoreneparop [IpeACTaBaIner %
CO60H UWIMHADHYECKYIO IUaxTy 7 : %
7

Iy

.ﬁ"

¢ waMoTHo#t oOMypoBKo#. B Bepx-
Heii ee yaCTH YCTaHOBJIeH OyHKep
AAs 3anaca TOMIHBZ 2 ¥ MUTaTedb-
HelH pykKaB 3 ¢ 3alBUXKKOR 4,
KOTOPOH peryJaupyercd KONMYECTBO
MoCTynamluero B ra3oreHepartop
Tonausa., Bosayx, HeoOxoanmbid
Ias rasddukaudu, nojaeTcs B ra- N
30reHepaTOP MOCPeACTBOM KOHHYE- R
CcKo#t TpyOH . Kak BHIHO M3 CXeMBl, YR 7Y
pacuppeHHas 4acTb 3TOR TpyOnl J
nokpsigaer nouytn 809, nnowanu :

fuaxTtel. Tomauso, nocrynasa W3 nu-
TaTeJbHOr0 pykasa B OyHKep ras3o-  &ur. 44, MexanuauposaHHLI rasorene-

reHepaTopa, CKOJL3UT [10 KOHWUe-  PaToOp Anf TasHPUKALUMH KYKYDYy3HbIX
H XJOMKOBHIX OTXOJOB H ,peBeCHbIX

CKO# MOBEPXHOCTH BO3AYyXOMO4at0-
OITHJIOK.

uiefi  TpyOH, nNPOXOAUT  uepes

KoJIblieBOe TPOCTPAHCTBO MeXAy TpyOOH W CTeHKOH WaXTul ras3oreHepa-

TOpa W oOcelaeT B Buae OOpaTHOro KOHYCa TNOA PACIUHPEHHOU YacTeio

BO3/yXONoABOAsALIeH TPyObLI.

J1a 4YacTh CAOSA TOMNHBA HABASETCS KHCIOPOAHOHW 30HOH rasoreHepa-
Topa, HefpepeoiBHOE MHTaHHEe KOTOPOH CBEXHM TOMJIHBOM NPOXUCXOIMT 3a
CYeT TMPHTOKA TOIIMBA H3 KOJbLEBOrO NPOCTpaHCTBA. TaKaa CHcTeMa
NHTaHUR] CJ0R BO3AYXOM 0c000 npuMeHMMa Ind pPHIXJABX TOMN/HB, e
bypMeHHBI# MOABOA CONPMKEH C TNpeonofieHneM TpyaHocte#t Cro6oj-
HOro ABHXEHWH TOM/IHBA MO LIaxTe, AOCTATOYHO DPaBHOMEPHOrO paclpe-
deneHus BO3AyXa B c10e W OOpbOLI C Mporapami.

TonuBo, nexailee Ha [AOCTAaTOYHO HarpeTOd METANIHYECKOH To-
BepXHOCTH KOHyca, MpPOXOOUT MNpPelBaPHTENpHYI0 TNoACywKy. Ilapel

113

e0oCcDd % 00 0o

-oooa\ooﬁl‘¢°°°
——

4877 —

8 1. K. Konaepos

Ly
FUSsuionmoonlie.ru



BAArd yaaaswoTca uyepe3 Tpy6y 6, ycraHoBaenuyio B BepXHe#l uacTh
OyHKepa razoreneparopa.

OuyaroBmie OCTaTKH, HAKanJHRasACh HAa KONOCHUKOBOH pellieTke 7,
uMerollell  QopMy  KODP3HHBI, YyAAJsIOTCA B TNPHAMOK  NOCPENCTBOM
BCTPAXHMBAH{A WAH BPAUleHUST DellleTKH ¢ MOMOUIBIO npuBoaa &.

a3 M3 NOAKOJIOCHHKOBOTO NpPOCTP2HCTBA OTCacbiBaeTcs TpyGoft &
M MOCTYNMaeT Ha OYUCTKY M OXJaXAeHHE.

Fasoreneparop ans rasupuraund KYKYPY3HbIX H XJONKOBBIX
OTXOA0B Y ApesecHblx onuaok. Ha ¢dur. 44 nama cxema rasoreHepa
TOpa OONBWIOH NPOU3BOAMTENBHOCTH A5 NOAYYEHHs CHJIOBOTO Tasa H3
KYKYPY3HHX M XJONKOBHIX OTXOZOB M [ApeBecHHX onuiok. [a3orenepa-
TOp OOpaueHHOro Mpouecca rasudukauud ¢ KOMOMHHPOBAHHOH MoNauel
BO3IyXa uepe3 UeHTpaabHYK Tpy6y 7 W ABa psaa nepudepufnnx dypm 2.
Peuletka raszoreHepatopa HMeeT IMOABHKHYIO M HENOABMIKHYIO 4acTH.
HenoasnxHast 4acThb COCTOHT M3 INIOCKOTrO PelIeTYaTOro AHdIIa 3, a noa-
BUIKHA—M3 IBYXJOMacTHOTrO HepaBHOO0OKOro ckpebka-3onoc6paceiBatens 4,

Pozxur rasoreHepatopa OCYLIECTB/SIETCS BEHTHAATOPOM, TOIIHBO
M3 TJABHOro CKA3ago4yHOro OyHKepa nojaeTcd TpaHcnopTepoM B GyH-
Kep J, OTKyna no ABYyM pykaBam 6 NOCTyNaeT B rasoreHeparop.

PaspaBuuBaHHe M pa3pbixAaeHHe CJ0A OCYIIECTBISETCH LUEHTPaAbHbIM
BpalIAIOMMC MexaHuaMoM 7. Bepxuas ero wuacrte, 6Gaaroaaps Kynau-
KOBOMY MeXaHW3My, MMeeT KPYroBoe [BHXEHHe W BePTHKA/JIbHOE IepeMme-
HieHHE.

HumHAq 49acThb MPOM3BOAMUT PhIXJeHHe CJ0f NOCPeICTBOM MaJableB-
phiXnuTeneft, HUMeIIHUX NHEBMATHYECKHA NpUBOA. YKa3aHHLIH MeXaHH3M
ynpaBJIeHH CNOeM TOIMIMBA XapaKrepeH A4 ra3uHKaluH DacTUTENbHBIX
OTXONOB, TaK KaxK CONEHCTBYET 3HAYMTENBbHOMY BLIDaBHHBAHMIO TNpollecca
H ero yCTORYMBOCTH.

PacTutenbHble OTXOAR B YK33aHHOM Tra3oreHeparope rasuduuupyloTcs
¢ BaakHoctbio 15—2097, umes cpemnioio Tensorsoprocts 3600 rra./xe.

[Ipou3BoAMTENBHOCT rasoreHepatopa cocrasaser 1450 waud/zac. Ecan
CYMTaTh BHIXOA ra3a ¢ 1 x2 oTxomoB oOKONO 3 HM3, TO B MepeBOe
Ha TONMMBO TPOU3BOAMTENLHOCTL Tra3oreHepaTopa COCTaBJASIET OKOJO
480 Kz/4ac.

ViHTeHCHBHOCTb Tpouecca rasudukauuu pasHa 190 x2/zac unu npu-
mepno 680 Teic. wras/m3-uac.

19. lazoreneparopnl Ajs rasuukalniy NblJAEBHAHOTO
H MeJKO3€PHHCTOTO TOMIHBA

Cpenu razoreHepaTopos, 00eCnedHBalOIMX CHNOBBIM [a30M [BMrarenu
BHYTPEHHErO CrOPaHHWS W rasoBbleé TYpOHHBI, elre He HALH LIMPOKOTO
pPacnpoCTpaHeHUss HOBbIE KOHCTPYKUMH, NPeAHa3HayeHHble [d ra3udu-
KalMM TNBIEBHAHOrO H MeNKO3ePHHCTOrO TONJIHBA.

310 O0ODBACHAETCA TNpexXae BCero TPYMHOCTAMH Ta3udHKAUMM TaKOTO
TONMUBA M CPaBHUTENBHON CAOKHOCTHIO CO3J3HHBIX arperatoB, HCKJIO~
YaloOUIMX MAacCcOBOe UX NpHMMeHeHue.

B Coserckom Comwse paGoTel B yxazaHHOH 006.1acTH omnpefeaeHbl
NATHE HANPAaBJAeHHAMH: rasuuxauud Nnblad, rasHQUKalus MelKO3epHHC-
TOr0 TONJAHBA BO ,B3BelUCHHOM® c/oe, Tasufukaius ,B KunsweM“
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cmoe, rasuduKauMd B [PEcCOBAHHOM  Traszo-
NpOHHMIIAEMOM CJI0€ M rasuukauus B CBO-
(OMHO-HACLIMHOM C/I0E€ METOAO0M  BO3AYUIHO-
rasoBoi peurerku.

Fazorenepatop BHUIU nas rasuduxa-
ILMA BO B3BelleHHOM cJoe. Meroa rasuduka-
UHH TOMAMBA BO B3BeIIEHHOM CJNOe Obia pas-
paboran MHCTHIyTOM rasa U HCKYCCTBEHHOTO
wuiakoro tonausa (BHHMIH). Tasoreneparop
I OCYLECTBJAEHHA 2TOr0 Ipouecca npea-
CTaBaseT COOOH BepPTHKANDBHYK 1WAaXTy AHaMeT-
pom 1,1 u wn Buicoton 4,3 M (¢pur. 45),
BLITOMEHHYK OrHEYNODHBIM KHPMHYOM H 3aK/I0-
YeHHYX0 B CTaNnbHOH KOXyX. Bepxuas uyactb
MAXTH — UHAMHIPHYECKAR, HMMKHAA ~—— KOHUYE-
ckasi. BricoTta cyxamwlteics yacTH UIaXTh 2 AM;
nanbosee y3xkoe MeCTO BHHM3Y LUAXTH HMeeT
nuaMerp 245 mm. KoHnmyeckas 4yacTb coelu-
HeTCA CHH3Y C AH(pY30POM, OKDYNKEHHBIM oyur, 45. I'asoremeparo
30nbHOH KOpo6koft 7, B koTOopyio noasefeHo BHHIM nas rasuduxaunig
AyTbe. Bo3anyx, nopasaeMsiit B AYTheBYH Ka- BO B3BELIEHHOM CI0OC.
Mepy depe3 natpy6ok 2, mnoctynaeT B KOHH-
ye CKYyI0 yacTh yepe3 aHdbysop 3.

Tonnueo Bennunuoow 3epua 10 mMu w3 6yn-
Kepa WHeKOM 4 MoJaeTcs Ha TapeabyaTwhift anna-
paT 5, NpenHA3HaYeHHBLIA Ang MOACYWIKM M yacTuy- 2 X
HOr'o UIBeNeBaHHA. w3

Tapenku npuUBOASTCA B [BHXEHHe BepPTH- %
KanbHLIM BaJOM M NPH TIOMOLM CKPeGKOB mepe- i ~§
CHIMMAIOT TOMMKBO C BepXHEH TAPENKH Ha HMIKHIOWN, = ol i
YCKODssi MPOuEecC NOACYWKH. f '

YBiedeHHble W3 ra3oreHeparopa ¢ ra3oBhIM $ : '

|
|

NOTOKOM MeNKHe HecropesBUIMe YyacTUUH TOMAWBA

cO6HPAIOTCA B CrElMAaTbHOM MyJbTHUMKIOHe (HA Y

pPHUCYHKe He MNoOKa3aH) M, BO3BPaLIafiCb IOCpel- | A E 1

CTBOM IlHeka § B KOHHYeCKYIO 4aCThb LIAXTHI, ra3u- l QB i

guuHpylOTCA B TNpolecce MoAeTa BBepX M0 OCH _

luaxTH rasoreHeparopa. , '-.
|

HekoTopas 4aCTh 30Ah yAanfeTcs M3 rasore-
Heparopa BMecTe C Ta3oM, OTSKe/eBlIHe XKe Ya- i
cTHiusl  30ab  (W1aKH) BHNafdioT M3 MNOTOKa, | =
noNagas Ha oxAaxaaeMoe AHO AyTheBOH KaMephl !
H 0TCi0Aa Yepe3 naTpyOok 7 HanpasagiTCd B Mui-
paBAHYecKHH 3aTBOp. !

YacTuupl OMIaBleHHOH 30NBI, OcCeAalollve Ha | [ ‘
IIAMOTHOM CTeHKe KOHyCa, YIaadioTcd IuTaHro#t
§. Dra wraHra, nocpeACTBOM NPUBOAA, CKPHTOrQ rop JIOH nia rasugn.
BO Bpailaouieiics Tym6e 9, MOMKeT BIBHIaThbCd  anuu O B3BELIEHHOM
B KOHYCHYIO YaCTb LWAXTH HA ¥eNaeMyl BBHICOTY. caoe.
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XapaxkrepHbiMu ocoBennocTMu rasoreneparopa BHUIHM asasotces:
HAaJHYKe annapata A9 TNOACYIUKHM TOILTMBA, pPACTONONKEHHOTO BHYTPH
rasoreHepaTopa, BO3BpaT YHOCa W rasudukallus BO B3BEIUEHHOM CJOe.

Fazoreneparop JIPH nana ra3audukaudd BO B3BELIEHHOM CIOE,
[Tpunuun BHUIH 6bi1 mcnons3oBaH B KOHCTPYKUMK ra3oreHepaTtopa

JIOU  (Jlenwnrpancku#t  ¢uauan HMucturyra
Topda) ana  rasudpukand  ppesepHOro

-8 rtopoa.
I'agoreneparop JI®H (dur. 46) coctour
U3 NpAMOYTONBHOH KaMeps noaCyuiku 7,
B KOTODOH (hpesepHblit TOPG NewHUT Ha ABYX

\ CTYMEHUaThiX KOJOCHHKOBBIX perueTkax 2,
/‘ [Mox stoit kamepo#h Haxoautrca muddysop 3
/i MPSIMOYroNbHOTO CEYeHHd, B KOTOPOM pac-

= nonaraetcd B3mellleMHBIH CAOR rasHpuuHpye-

—4 moro rtonausa. Hus andoysopa coenuded
C IyTbeBOW KaMepoit 4, Kyna nomaetcs
ayThe. B kaMepe yCTaHOB/IeHA KOJOCHHMKO-
Bas pewetka 9 co CkpeOKaMH, KOTODHIE
npenHasHayensl Aasi cOPachbiBaHUA WITaKa C
pelieTKM B HUKHIOIO 4YacTh KaMephi, Fue
UITAK TPaHyaupyeTcd nyTeM oODBI3rMBaHHA

. BOAOH M OTKYyJa yaansiercd rMApaBHYeCKHM
$ur. 47, azoreneparop A3 pyren,
raampnxauugﬂol; »KHNATEM B kaMepy noarotroskH Topd nonaercs
NUTa'eNeM, YCTaHOBAEHHHIM HAjA Trasorede-
patopoM. Iloaroroenennoe Ttonaupo cOpa-
chiBaeTcd 8 AWPQy30p OBYMA TNHTATEIIMHM, YCTAHOBIEHHBIMH Y OCHO-
BAHHA HAKIOHHHX KOMOCHHKOBHIX peELIeTOK,

Fasoreneparop mia razupuxauuy B kunsumem cioe. Cxema raso-
reHepatopa s rasnduKauuW TONNMBAa B KHUNALEM C10e MPHBEAEHA HA
dur. 47.

IllaxTa rasoreHepatopa ——LUJAHHApHYecKasi, (yTepoBaHa OrHeymop-
HbiM kuprnuyoM. OOwias ToamHHA (PYTEePOBKH M * U3OJSUHOHHOIQ CJI0S
coctasnget 440 MM; ToNLMHA CTeHKH MWele3Horo kKoxyxa 10 mu.

B HuxHelt 4acTH LaXThl Ta30reHepaTopa YCTAHOB/JEHA KOJOCHUKOBAdA
peweTka 7, XHBOe ceueHHE KOTOPOH 3aBHCHUT OT MPOM3BOAMTENLHOCTH
£a30reHepaTopa.

Tonauso pasmepom 0,5 MM nOCpPeACTBOM uiHeKa 2 NoJaeTcd Henpe-
PLIBHO B HHXKHIOIO YacTb WAXTel Ha pacctosnuu 0,5 M OT naockocTu
KoJocHHKOB. IlyThe (BO3AYX MJiM MapPOKHUCAODPOAHAS CMeChb) NMOABOAUTCH
B ABYX MecTaXx: B JyTbeBYI0 Kamepy 3, DACMOJOMEHHYIO NMOA KOJIOCHH-
KaMu (NMepBuYHOEe AYThe), H uYepe’ cuCTeMy conen 4 —HeNnocpeAcTBeHHO
B WaxTy. BropuuHoe nyTee B o6beme 15—25°) oT obuero noaBonuTcs
Ha pacCTOAHHM D5-=~5,5 M Hag KONOCHHKAMH C TaKuM pAacyeTOM, yTOOBI
obecneunTb CKopoCTH Notoka B 2—3 M[Cex (CudTas HA MONHOE CeueHde
IaXThH).

YroabHaa nblib, Garogapd HHTEHCHBHOMY , KHIEKMIO“ CJI08, BBIHO-
CHTCA M3 CJN0s B HaZcAoHHOe mMpPOCTPaHCTBQ rasoreHeparopa u 3aech [J0-
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KMTaeTcsi BTODHUHBIM  BO31yXOM. ['@a3 oOTBOAMTCA M3 rasoreHeparopa Mo
rpyde 5 uepe3 Bepx MAXThI. .

OcnosHast 4acTb 30,06 VHOCHTCHA C ra3oM; OILIaBHBUIHECH OTAelbHhe
YACTHIBI 307b M TOMIMBA BLINAAAIT HAa KOJOCHUKH H OTTYyAa YAAJSIOTCSE
depe3 CMeLMATbHBIE OTBepCTHSL B Kapmausl 6 BpawamwiMMcy Opy-
coMm 7.

B rasorenepatope ¢ K{nAuWuM CJ10eM HeT 30HaNBHOrQ MNpolecca, xa-
paKTeploro ast rasoreHepaTopa ¢ HENOABHIKHBIM CJIOEM TONNHBA,

JleTyuue BellleCTBa, BHAENAIONHECHd U3 TOMIHBA B KHIALEM Cloe,
YaCTHYHO CroparoT M KPeKHDYIOTCH, B pe3yabTaTe yero ra3 He CONEPIKHT
cMoan,

YHOC rasupuuMpyeTcsi BTODHUHBIM BO3LYXOM B 3HaUHTEILHOM OGheMe
BEPXHero NMpPOCTPaHCTBA, paccuyMTaHHOM Ha 71— 10-cekyHAHoe npelniga-
HHe raso-mbiAe-BO3AYIIHOK CMeCH.

20. F'asorenepatopHbie YCTAHOBKH MaJ0d MOMHOCTH

B pasnoobpasubix orpachsix HapoaHoro xossitctea CCCP B Gonbwom
KONMYECTBE MPUMEHATCA ABMTAaTeNd BHYTPEHHE0 CropaHua HeGOMbLUIOH
momHoctd (npuvepHo B 10 4. ¢.). Takne nBuratenn MCnoas3yworcs
B CelbCKOM XO3fHCTBe, Ha CTPOMTENbCTBAX, Ha 3KCNeIHUHOHHEIX paborax,
B FOPHOM /€€ H Ha PA3AUYHBLIX YyacTxaX KYJAbTYPHOTO CTPOHMTENbLCTBA
(cebcKHMe paanoy3nbl, KMHOMEPENBMKKH W AD.).

I1s Bcex mepeyuc/AeHHHX o6aacTefi NPUMEHEHHS MaJOMOIUHHIX [BH-
ratened BONPOC O 3aMeHe MHUAKOro TONJAHBA TBEPABIM MECTHBIM TOMIH-
BOM npuoOpertaer 00abLIOE XO3AHCTBEHHOE 3HAaUYeHMeE,

Ycaosuss paboTs MajNOMUTPAXKHOTO TreHepaTtopa, IPeiHa3HaYeHHOTO
NS NPOHM3BOLCTBA CHJAOBOrO ra3a, HeCKOAbKO OT/JAUYHBI OT YCAOBHH Da-
OOTbl Ta30reHepaTOpPoB OGOJLIIOH NPOH3BOAHTEALHOCTH, ITH  yCHOBHA
OnpeAeNsoTCA:

a) neboabiinM 0ObEMOM [LAXTHI;

G) HeGOAbLIOH BLICOTOH;

B) Gosiee BHICOKMMHM TeIIONOTEPSAMH B OKPYKalOILYl Cpely, BbI3BaH-
HbIMH HeO0XOJAMOCTbIO 3HAYMTENBHOrO OO0JjeryeHds Beca rasoreHeparopa
H YMeHbLUECHHUS Beca 'Feﬂu'IOHBOJIpr}OLU,MX 3/1eMeHTOB,

Hanuuue 3tnx ycaoemit olipenensieT CTpeMiIeHHe MCMOAL30BaTb B Ka-
YeCTBE TOMAWBA A4 MAJMO0JMTPAXKHBIX ra30reHepaTopos 8 MepBYIO OYeperb
HeOUTyMHHO3HEIE ero BHIbl, KakK [peBeCHbI! yroab, aHTPALMT, KOKC
nT. M.

Opnako He chenyeT [AenaTh 3aKJAOYEHHsi O HENPHTOZHOCTH B 3THX
yCaAOBUSIX .1peBeCHHBl W Topda, KOTOphie BO BCEX CAyyadxX OCTAIOTCHA
OCHOBHRIMH BHIAMH MeCTHOro TBEPJAOTro TON/AWBA AA8 TasH(UKalHH,

Fasorenepatop BA-7 nas rasudumkauuv japeBecHHbl. [eHepaTop
BI-7 xoncrpykuuu unx. K. A. BeemeHckoro nas nasurateas J1-6/2
MOLLHOCTBIO 4 4. €. ABASIETCH OAHMM M3 MePBHLIX OTeYeCTBEHHBIX MANQJIHT-
Pa}HBIX ra3oreHepaTOpOB M NpeaHasHaueH AN Tra3v@uUKauMd LpPEBECHHIX
yypok pasmepom 40 X15x15 mm.

O6muit BUA rasoreHepaTopa npuBeden na ¢ur. 48, [asoreHepatop
o6palleHHOrO npoiecca npeficTapager CcoOoft MerannnyeCKuf UHMAHHAD
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auamerpom 350 mm # BbicoTolo 1300 mm. Bydkep rasoreneparopa
006pa3oBan AByMA IHJAHUHADAMHM — HAPDYXHBIM M BHYTpeHHHM. [uamerp

KaMmepnl rasudukaumd pased 130 MM; uHTEHCHMBHOCTB MpOUECCA paBHA
600 re/m2uac.
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dur, 48. lNazoreneparop BJI-7.

OOCmuA BeC nepenBHIKHOA Ta3oTeHepaTCPHOH yCTAHOBKH C/1araercs U3
CAeRYIOUHX 3/1eMeHTOB!:

I'azoredeparop B cbope . . . . . . .. 443 xe
Tpu oxnagurens s c6ope . . . . . .. 233 ,
['asoouncrutrens B cOope . . 14,2
Pama ycramoBku . . ., . . . . 152 ,

Htoro . . . 970 ke

Yaenvusifi BeC ycranopku pased 24,2 kefa. ¢. Pacxon tonnusa npu
mMowHocTH B 4 4. €. cocrasaseT 1,46 x2. C nodwkeHneM Harpysku pac-
X0l BO3pacTaeT W MPH MOLIHOCTH B 2 4. ¢. cocraBaser 2,4 Ke.
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Ha ¢ur. 49 npusenen ofuit BuA rasoreHepatroOpHOHd ycrTa-
HoBKu B/I-8 ann nuranus rasom anexrpoarperata AJ1-6/2, cocrosuero
u3 aBurartens JI-6/2 u aumaMomMaumHb nocTosnHoro toka (tun [TH-28,5)
MOLLHOCTBIO B 3 K6/,

[asoreHepaTopHas YCTAHOBKA CMOHTHPOBaHA HA paMe OTAEIBHO OT
JBHraTeas M COCTOMT M3 ra3oreHepaTopa oG6pamieHHOro NpoLecca, rasos

AT I

1]

| =

= .

" T

dur, 19. O6wmHi BUL rasorenepatopuoit yctanoBku BII-8.

OUKCTHTENSS KOMOMHMPOBAHHOTO THNA — LHMKIOHA M ckpyOGepa C LMAHH-
IPMYeCKUMH KOMNbIIaMH, OPOWAeMbIX BOAOR OT LMPKYAALMOHHOH CHCTEMH,
KamnjeyN0BUTeNs], PYYHOIO BEHTHJSTOPA PO3KHra M rasronbiaepa.
Il'aszoreweparop HUK®U. Tazoresepatop HUKPU paspaborad aid
nmuTaHud rasoM JApurarteas JI-3/2, cnapeHHoro ¢ 3/JeKTpOreHepaTOpOM
80,75 k6rn, u npenHazHayeH ana 0OCAYKMBAHUS CENBCKUX KHHOMEPEABHKEK.
['a3oreHepatop npaMoOro npouecca; rasMuuUUpyeT APeBeCHbIH yrofh,
[Tpono/mKHTenkHOCTh paGOTH rasoreHepaTopa Ha oAHOM 3anpaBke—4,5 uaca,
BepTukaabHeill pa3pe3 rasoreHepatopa npuBeneH na cur. 50.
IMpouecc rasudukauuy nNpoTexaeT ¢ NMPUCaAKON BOAB, KOTOpas yepes
CMeuManpioe KameibHoe YCTPOHCTBO NOLAeTCd B BOASHOH marpyG6oK.
Wroru ucnuitanus 3toH ycraHoBku ¢ AsuratesneM JI-3/2 nokasasnn
AOCTAaTOYHO YCTOHYHBYIO DAaGOTY BCEH CHCTEMbL.
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lCa3oreHepaTop TOPU3OHTAIBHOTO Tipouecca AJA  TrasddUKalHK
dpeBecHoro yras. C(Cxema rasoreHepaTopa 3TOr0 THNAa HPUBENCHA HA
dur. 51. OxnaxieHue rasa ocyulecTBasieTcsi B oxJaaurede OGarapeliHo-
Tpy6uaToro THMma, OUUCTKZ — METATAHYECKWMA KO/IbLAMH.

Byukep rasoreHepatopa 7 H3rOTOBJIEH H3 JMCTOBOH CTaJTH TOJLUMHOK
| mMm. TonnusHas KaMepa 2 U3roToBJNeHa M3 CTaJ d TOTMUHOIO 2,59—3 MM
HeoGxoaumMocTh yCTAaHOBKH 3/1eCh ®KapPOCTOHKHX 3JeMeHTOB OTMAajAaeT, Tak
KaK Npouecc rasupuHkauum OCYyUleCTBAAETCA HA KOPOTKOM YyuyacTKe — 01
¢ypMpl 3 nm0 peweTkM 4, a caolt yradg JOCTATOYHO HAZENKHO NpPeo-

$ 205 —

=

T e20b
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wid || —.
: | 7 - 4
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; 3
: 1 { 1'
$ur, 30, Tasorenepatrop HUKPH. ®nur. 31, Tazorenepatop

1 OPH3OHTARBHOTO 1IP0I €C-
Ca [I.14 [JpeBeCHOTO Yyrad.

XPaHseT CTeHKH KaMephl OT BO3NelCTBMA BLICOKHMX TeMmneparyp. Temne-
patypa crTeHox kKavepo peaxko npesbitiaet 100°C. dypwma, uepe3 koTo-
py1o 3acaceiBaercd BO31yX, WMeeT clelHalbHOe yCTPOHCTBO AJS OXJak-
JIeHUS MPOTOYHOH BOAOH, YTO B 3HAYMUTEABHOH CTelleHW YIJTHHAET CpPOK
ee ¢1yx0Obl. 30TbHa8 peuleTka pacflooxeHa nepel natpyokom or6opa rasa.

['azoreneparop ykasaHHoro Tula HalcXeH M yCTO{uMB B paboTe, on-
HAKO TIPMrojleH OH TOJMbKO a8 rasddukauuu 0ecCMOJIBHOrO TOMAWBA.

Fasorenepatop FPY-3 nas rasudurauun apesecworo yras., I'aso-
revepatop co3fan B 1943 r. B cucreme Hapoanoro komuccapuaTa CBf3H
W MpefHasHadeH Ana kuuorearpoB. (Cxema ero npusesena Ha ¢wur. 52,

[asoreHepaTop — e IbHOMETANAHUECKNIt, C BRIHeCeHHbIM B cTOpoHy Oyh-
KepOM 1Asi TOMN.IMBA.

Bosnyx B kamepy rasudukaudy nolaercs BeHTH/AAIMOHHOU (YPMOH,
NpeACTaBASIOIEH TOHKOCTEHHYI CTaibHylo TpyOKy auametpoM 12 MAM.
Bo u3Gexanne obropanus ¢ypma nomellleHa B BOAgHy® pyGawiky, BOAa
B Kotopyio noctynaer u3 €(aKka, ycTaHOBAEHHOrO B rOpAOBHMHE 3arpy3ou-
HOTO JTI0Ka,
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Ha ¢ui. 53 npusenena obuias cXeMa ra3oreHepaTOPHOM yCTaHOBKH,
COCTOfUIAS W3 TrasoreHeparopa, ABYX TpyOuateix ouuctutened rpyGoi
OYHMCTKH Ta3a M TOHKOTO ¢HABTPA.

B Gonee no3mHMX KOHCTPYKIMSIX 3TOHW ra3oreHepaTopHON YCTaHOBK#
MalepuaThli (HABTD 3aMeHeH MACJ/fHbLIM,

['azorenepaTtopHas ycra-
HOBKa T1IDH  MCIBITAHHAX
NOKasa/la HalexHylo pado-
TOCNOCOGHOCTE U peKo-
MeHIOBaHA 0J5 HCNOJb30-
BaHH B NepelBHIKHbIX
YCTAHOBKAX ¢ noTpebase-
MOH MOWHOCTbLIO HE BHILIE
0,75 kem.

lazoreneparop IKII-
211 ana rasuukanmn
apesecHoro yraa. [aso-
reHepaTop  TrOPH30HTAIb-
HOro npouecca; Co3JaH
¥npasieHuem KuHoQu-
Kauuk npH MOCKOBCKOM
00n1acTHOM COBeTe JenyTa-
TOB TPyAsALIMXCa aas paGo-
Tbl B KWHOCeTH C JBHra-
TEJSMH  MOLIHOCTBIO OT 3
no 5 4. c,

T'azorenepatop TKIT-2LL
(dur. 54) npeacrasaser
cob0il MeTaNIMUECKHH LM~
aunap Beicotolo 985 mwm
n guamerpom 300 ma.
Bosnyx B kamepy rasudnu-
KaUMH [OCTYynaeT uepe3
Gypvy, npeacTaBASIOLIYIO
0Tpe30K TPyOH NHAMETDOM
12,7 MM ¢ KOMOGHHMPOBAHHOH BHYTPeHHeH BTYAKOH auameTpoM 8 MM.

['asoresepatop nepeHOCHBIH 1 MOHTHDYETCA Ha JIETKOM CBApHOHM paMe M3
Tpy6 Anamerpom 1/,”’. B KOMI/IEKT rasoreHepaTOpPHOH yCTaHOBKHM BXOUAT
ra3oreHepaTop W OXJAAWTEIb-OYHCTHTENb. [IPOIOMKHTENBHOCTE PaBOTH
yCTaHOBKH C ApuraTesem JI-3;2 HAa onHoM 3anpaBke cocrapnseT 4 uaca.

Hcnoiranua ycranoskd [KII-21L paan pnoade ynOBIeTBOPHTENBHbLIE
pe3yabTaThi; YCTAHOBKA OfGecneunBana yCTORYHBYIO MOLUHOCTb 3JEKTPOCTAH-
unu B 750 em. TIpH ucnbiTaHuaX OBIJI0O PEKOMEHIOBAHO Y/YYLIMTb Kaue-
CTBO OYMCTKM ra3a YCTAaHOBKOH MAacafHOro Wad Martepuyaroro ¢uibTpa.

Fasoresepatrop BAP-2 gaa rasuduxauuu npepecHoro yras. Ha
¢dur. 55 npuBeneHs rasoreHepatop M oOuiag cxemMa rasoMOTODHOH ycra-
HOBKM Anf nByXTakTHeiXx apurateqsedt Tuna JI-300 w MXK-T7-8, cosaan-
Has B. A. Pan3uxoBckuM. YCTaHOBKA COCTOMT M3 ra3oreHeparopa, Ox/a-
IMTeI8 W Ta3004HCTHTENS,

®ur. 52. 'azoreneparop I'PY-3.
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["asoreHepaTop ropM30HTaNbHOTO MpolLlecca rasuuKaLuy, Ero nuamerp
220 mm; suicota 500 mm. EMKOCTB 5 k2 yras NpH BeldYHHE KYCKOB
30 wmam. BosmyxonmoaBojswias ¢&ypma HMeeT HeCKOAbKO OTBepCTHH.
Oxnanutens rasa, spasouuACT M NePBHYHLIM OX/JAALUTENEM, MPEACTABIAET
COGO#t TOHKOCTEHHYW CTa/NbHYyKW TDYOYy INuametrpoM 45 MM, MIMHOK
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$ur, 56. Kepamnueckan rasoreHepaTopuas ycraHoska HUK®U.

415 mm. OuHcturens rasa—uuamsHap auamerpom 220 mMm, BHICOTOMH
535 MM, 3aNOJHeHHBIR METaJIHYECKOH CTPYKKOH,

CreneHb CwaTus ABuraTeas yeesudeHa ¢ 4,5 10 6,5, a yroa omepe-
weHus 3axuranng yseadued jao 10°, ConporuBneHrne YCTAHOBKM TIpH
NOJHOM OTKPBEITHH IpoccCeiafl ¢ MNOMAHOA Harpyskod COCT2BJASIET BCEro
10—20 ma PT. CT.; HA NPUKPHITOM ApOCCene H XOJIOCTOM xony — 60—
70 mam pr. ct. TIpOAOMKHTeNbHOCTb PO3XHra rasoreHepatropa, BiAOYad
riepeBOj JABWraTes s Ha ras, 3aHuMmaeT 4—~0 MuH.

Kepamuueckas rasorenepatopuast ycranoska HUHK®PHU nas rasugu-
KauuH JApeBecHoro yras. HaparHe ¢ npakTko# CTpPOHTeaLCTBA CPaB-
HHUTENbHO MOIUHLIX Fa30TE€HEepATOPHBIX YCTAHOBOK M3 MeCTHHIX MaTepha-
JOB, CTpeMJIeHHe MAKCHMaJLHO MCIO/Ab30BaTh MeCTHHE MaTenHadn HaIIO
OTPaXEHWE ¥ B feJe CO3MaHUA Ta30TeHepAaTOPHHX YCTAHOBOK Manoro
NMTpaxa, YCTAHOBKA TAKOro THMA MpHBeleHa Ha ¢ur. 56, Bca ycraHoBka
fIpejcTaBasieT CO00H OAMH KUpnuYHbIA OGJOK, COCTOSWIME K3 rasoreHe-
paTopa ropH3OHTaNbHOrO NMPOLECCA rasuduKALKMKM H OXAAAUTesi-OYHCTH-
Teaa ¢ KopoOOM, 3amo/JHEHHLIM BOJAOH M C/I0eM LMIHHAPHYECKHX KoJell.

HcnuiTauus 3TOR rasoreHepaTOpPHOA YCTAHOBKH IOKA3aad CielyrOLIMe
Pe3yAbTaTH:
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1) Bnoaxe ctaGuapHasn paboTa 3aeKTpoOCTaHuuKk 8 TeueHuwe Gonee TPex
YaCOB Ha OJHOH 3arpyske;

2) TeMmepaTypa rasa, TOA4BaeMOr0 K CMECHTENIO, TOMbKO HAa 3—5°C
BLIIE TeMMEPaTYPhl OKPYMHAOLIero Bo3ayxa (B MeTalNHyecKHX rasoreHepa-
TOpax 3TOT nepnoX ycranosied B 15—20°C);

3) MOWHOCTh, pa3sBHBaeMas 3.1eKTpocTaHused, cocrasaser 900 em;

Boadyx

$ur. 57. I'asorenepatopuas ycraHoBKa Aasa rasugukauud 6yporo yras

> 368KCKOro YAPABIEHAS KHHOGHKALMH.

4) konebGaHns HANDAMEHMsI, HACTOTH M MOUIHOCTH HaxXOJATCA B AOMy-
CTHMbIX Npenenax,

5) cucTema OUMCTKM BOJIHE YIOBJAeTBODHTe/bHad.

a3orenepatop maa ras3uduraunu Oypux yraeli. Y3bekckdM ympas-
NeHHEM KHHO(DHUKALMH It OOCAYKHBAHHA NMepelBUKHBIX H CTallMOHADHBIX
KHHOYCTaHOBOK CO031aHa ra30reHepPATOPHAs YCTAHOBKA A5l FasuHKALUU
cpeiaHeasmuaTckux OyphiX yraeH. I'asoreHepaTop o6pauieHHOro npouecca u
Mpy 0A4HOH 3anpaBKe, 06CTykUBas auratens JI-3/2, paGoraer 3,5—4 uaca.
Oxaagurens GarapefiHO-TpyGUaTOro TMma ¢ BoAsHOM pyGawxo#d. [py6as
OYMCTKA Tra3a OCYwecTBAgeTc B LHMKIOHe, TOHKay —LUWTHHAPHYECKHMH
KONMbUAMM WIH ADYTMMH MaTepHaJaMM, Hampumep, BOJOKHHCTHIM MaTe-
pHanoM pacTHTenbHOTO mpoucxouieHus. Ha ¢ur. 57 npusesena cxema
TAKOH rasoreHepaToOpHOH yCTaHOBKH.

[asoreHepaTop paccyWTaH Ha HeNpepuBHYKO pPaGoTy B  TeyeHue
3,5—4 wuac., mpu cpemHeH MowHOCTH 3aekTpoctanumun 650 eém. Ton-
JUBO ~Gypuie  yrau CymioKTHHCKOro H KOKAHrakckoro MecTOpoxdeHUH.
Pacxon TtonmauBa 1,7 ke/yac. Bennuuna sepna tonauea 1525 mu.
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FJTABA VI

OXJTAXAEHUE FEHEPATOPHOI'O TA3A

a3, Boixoasilu#l m3 rasoreneparopa, o0jajaer TemMnepaTypol B rpe-
penax 500—700° C.

B ueasix vmenuyeHHi BeCOBOro KOJHYECTBA 3acaceiBaeMolt pabouett
CMeCW B JIBHrareib, B T330MOTOPHBIX YCTAaHOBKAX rd3 HeoOX0AMMO
OXJAXAaTh N0 BO3MOXHO Oo0Jiee HHM3KOH TeMIepaTypHI.

[Tpouecc oxaaxaeHus rasa CONPOBOWKAAETCA ero OUUCTKOH OT TBepAHIX
YHOCOB M KOHJAeHCAllHeHl HAXONAUIMXCS B HeM IapoOB BOAbl U KHCJIOT.
Oco0eHHO AaKTUBHO NPOTEKAeT IPOLECC OYWUCTKH Tra3ad OT NBUJIH NpH
BOAAHOM OXJAX/JEHHH.

Oxnaxnaenue rasa sBAfieTCH B TO e BPeMA OIHHM M3 CAMBIX MPOCTHIX
U JelleBEIX CMOCOOOB €ro OCYLIKH.

B razoMOTOpHLIX YCTaHOBKAaX, B 3aBHCHMOCTH OT MX THNAa H YC/0BHH
paboThl, NIPUMEHSIOTCA ABE OCHOBHbie FPYMMBl OXJaauTeNefl: NMOBepPXHOCT-
Hble BO3IYLIHEE OXJaguTedH U CKpyOGOepH, B KOTOPHIX OXJAaMIeHHe
NPOUCXOAUT NPH HENOCPeACTBEHHOM COMPHUKOCHOBEHHH BOABI H rasa.

21. NMoBepXHOCTHLIE BO3AYHIHBbIE OXJAJAHTENH

[ToBepxHOCTHBIE BO3AYWHBIE OXJAAMTEJH ra3a paslelsioTcs Ha TpyO-
4aTo-6atapefinble M paamaTopHkbie.

TpyGuato-Gatapefinble BO3LYyLIHbIEe OXJAaAMTENH [a3a COCTOAT U3 MOMBIX
MeTaNMYeCKUX TPYO WAHM CBAapEHHBIX H3 CTalAH UWJIMHAPOB HAKM KOpobos
¢ nepdOPHPOBAHHLIMK fMePeropoaAKaMu AJAs OYMCTKHM ra3a OT YHOCOB.

OxnaauTely paamaTopHOro Tuma MpeacTaBIsioT Co6oH TpybuaThie
3MeeBHKH, YCTaHAB/IMBAEMBIE 4JLUE BCero nepel BOAAHBIMM PanHATOPaMH
nBUraTesel; oxnaxaeHHe OCyWecCTBaseTcd NMOTOKAMH BO31yXa, OTCACHBAe-
MOTO BEHTUAATOPOM JBHrarens. Yauie BCero OXJaAMTeAH 3TOrO THIIA
NPHMEHAOTCH HAa TPAHCIIOPTHHIX H Ha JIETKMX MePeBO3HHX ra30OMOTOPHLIX
ycTaHoBkax. PaauatopHble OXnaauTend OblBAOT CyXHe M C BOAAHBIM Gap-
6oTaxceM; B nociaefHeM CJay4ae ra3, NOMHMO OXJaxIeHnd, HHTEHCHBHO
QUUILIACTCH OT TBEPAOr0 YHOCa.

B moBepXHOCTHBIX OX/IAAMTeNsIX CTeMeHb OXJAWACHHS Tra3a 3aBHCHT
r1aBHeIM  OOPA30M OT BeJHYUHB  TIOBEPXHOCTH TennoobMeHa W CKOPOCTH
obrekatollero BO3AyXa. 3aBHCHMOCTb TeMmepaTyphi ra3a OT [J01alH
OXJIaXeHHs MPH pasau4HbIX Pacxoxax rasa npupefeHa Ha ¢ur. 58.

125

Ly
FUSsuionmoonlie.ru



Tpy6uato-GarapeilBmit oxaanutTedb. Kampan cexums oXJjaaurens
(dur. 59) cocTouT U3 KOpMyca KPYraoro cedennsi u KPHIIKH 3 ¢ 3aM0opHOf
Ckobo# . Buytpu kaxao#t cexkumu ycraHoB/leH coOpaHHBIft Ha veTbIpex
CTePHKHAX 1aKeT NepdOpPHpPOBAHHEIX METaiAUYeCKHX NeperopoioK, Ciayxa-
WHX AJ% OYMCTKH ra3a OT MEXAHHYeCKOoro yHoca,
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fTnowyadb oxsascdenun 8 m2

dur. 58. 3asMCHMOCTL TemNepartypbl rasa oOT [JOWAdH

OX/a¥IEHHA npd Pas3lHYHHIX pacxoiax (Touka pocw 40°C;

xo3pdHUHEeHT Tennonepenauu 14; TeMnepaTypa oKpyxawuled
cpeanl 20° C: ycaoBUdA —— CTallHOHAPHEIE),

[Tono6HLIMH OXJaguTeNIMH CHA0KAMUCH TEepPBble COBETCKHE aBTOTPAaK-
TOpHEIE Ta30reHePAaTOPHbIE YCTAHOBKY H MOTOBO3HbIE YCTaHOBKH, B nactos-
ljee BpeMsi TAaKWe OXMAJUTENH MHOrNA TPUMEHSIOTCA B CTAaUHOHAPHBIX
YCI0BHAX,

L]

31321

1995

1965

$ur, 59. Cexuua Tpy6yarto-6atapedHoro oxJaamuresns:

7 — xopnyc; 2 — guyule; 3 — KPRIIKA; 4 — cKoDa KpemJieHHA KPHIIKY; J— HaMUMHOH GonTy
6 — cTepIXHH; 7 — QHCKU; 8§ — pacnopHele TpyBKH; § — pyKosITKa; 70 -—=NankH KpereHus.

Paguatopunifi oxaaaurean cyxoro tuna. Ha ¢ur. 60 npusenen
o6WMA BUA PajMaTOPHOro cyxoro oxnaautens tima XT3. Bepxuuit Gak
OXJIAMUTeNs] U3rOTORJEH M3 JMCTOBOW CTajad ToaumHow 1,5 MM u cHal-
EeH IBYMS TOPJOBHHAMH nas MpPOMBIBKH oxaanurtens. Hiukuu#t Oak
BHITTOJIHEH CBAPHLIM ¥ Pa3jeseH NMeperopoakoit Ha aABe NoaosBuHbl. [lgockue

TpyOB OXsnaauTeNs BBADEHHl B ONMOPHbE MJACTHHB HHXKHErO H BEpXHEro
6aKoB oxjaamuTeJied,
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a3 BXOAMT B NPABYIO CEKIUMIO HHXHero 6aKa 0XJAafHTENsl, NOMAHHMAETCS
no TPyOKaM, PAacrmoAOKeHHBIM CNPaBa OT MeperopojikH, B BepXHui Oak,
OTKyAd No TPyOKaMm, PacnojoxeHHHM CJeBa OT NeperopikH, OMyCKaeTcd
B JIeBYI) 4aCTh HWKHero 6aka W BBHIXOIMT K3 OXJIAAMTENS 4Yepe3 BHIXOA-
HOH naTtpyOok. Kpome oxyiamiaenus, B OX/JaauTene NPOMCXOIHT OUMCTKA
raza ot mblau, Jas pajMaTopHBIX OXJaaaurelel, NPH CKODOCTH NMPOX0Aa
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®pr. 60. O6wmuit BUL paaHaTOpHOro - $ur. 61. Cxema pagHaTopHOro
cyxoro oxaaiauteast tuma XT3. OXJAJUTE/IA-OUHCTATENA C BOAAHBIM
fapboraxeM.

Bo3ayxa no 10— 15 m/cex, ynenpHast njomaib OXJaXKIeHUS OPHEHTHPO-
Bouno npunumaercs 0,03—0,04 a?/a. c.

Papguaropsuiii 0XJaaguTenb-0YHCTHTENb € BOXAHbBIM 6Gap6oTaxeM.
Ha d¢wur. 6] npuBegen oOumit BUA pannaTopHOro OXAaAUTENA-QUUCTHTE/IS
C BoasHniM OapBoTaxeM, cosmanHoro 3asoaoM nMeun M. B. Cranmsa ans
razoreHepatopuoro asToMo6uas 3MC-41. Oxnanutenb npeacTtapaseT
CoGolt 3MeeBHK, HINKHASI 4ACTh KOTOPOTO COCTOMT M3 KOPOOKH ¢ XHUIKO-
CTbi0. [TOTOK rasa mpoOXOMMT MOCAe0BaTeNbHO MO AECATH OBaNbHHIM TPYD-
Kam ceyennem 34 X 170 mm.

B noasoasued Tpy6e W mepBoff KOPOTKOH mNeperopomke CheaHb
OTBEPCTHS A/ TOro, 4TOOB INpM ManelXx OTOOpPax ras3a ¥ MOCTORHHOM
KOJNMYeCTBE KMAKOCTH, YPOBeHb KOTOPOH Tomnep:kuBaetcsi OGPATHBIM
KJanaHoM, MPOXOMAeHHe raza GuA0 CcrnoKoHHBIM. PaccTosude OT yposHs
KOHAeHCATa N0 MecTa, OMNpPeleasiolero Hayaao [0BOpOTA rasa, mocTe-
MeHHO YBedu4YHBaeTcs; MOCAelHMH OTCeK OCYWecTBAseT (YHKLUHH Karuie-
yA0BUTENA,

Crapas ycranoska 3MC-13 umena oxnaaurenu tpybuarto-Garape#Horo
THRa, npudeM WX ofulas noBepxHOCTh pasHsaacs 8 M2, [IpuBenenHas
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KOHCTPYKUMA OXA3AHTeNs PaJHaTOPHOrO THINA uMeeT MOBEPXHOCTb OXJAK-
neunst 2 m2. TlpM wuCMbITaHMKM TeMnepaTypa ra3a Ha BXOAe B PpaadaTop

coctaBasna 220°C, a ua suxoze 50°C
OcHoBol pacuera NOBepXHOCTHBIX BO3AYIIHbIX OXJajHTenell reHe-

paroproro rasa. OxaaxIenne reHepaTOPHOroO rasa, NMPOXOISLLETO yepe3
TPYObl MAM 3MEeBHKM BO3LYIUHBIX OXJafuTesnet, OCYIIECTBISETCH 34 CyeT

Tenn0nPOBOAHOCTH, KOHBEKIMH H JYYeHCIYCKAHHH,
Konnuectso rasa @, mpoxoasuiee uepe3 OXJAAHTENLHYIO CHCTEMY
B |1 yac, MOmHO onpeaeauTh, 3Has Buixon rasa u3 | ke ronavsa E

U yacoso#t pacxond TONMUBA (Fuyac:

E'anc
Qv = ——54 — Kke-Moab, (100)

[Tpu oxmaxaeHWH raza OT TeMnepaTypsl f; A0 TeMmepatypsi {5 KOJu-
YecTBO OTBeldeHHOro Temnaa Oyaer pasHo

Qoxn=(CO-C§°+co C5% 4 Hy- C* + CH, - CSP 4+ Ny 2 +

nap

w
+-5C “20) =)+ (W™ —WETP) x

HyG

ck :
[600——1 18 (f, — 100) | xxaax, (101)

roe CO, C02, H,, CH; N, — KOMIOHEHTH TeHepaTOPHOTO rasa; Cp ’
c
Cp 0’ C CH“ Cp , CH20 cpeaHve MOJeKy/apHHEe TemI0eMKOCTH

B nmepsane TemnepaTyp or 0° no £°C (rabn. 25); W™ — xoanue-
CTBO BJdrm, cojepwameldcd B rase 0[O0 BwXOde M3 rasoreHepaTopa,

B K2[Hm®; WP — KOMMKeCTBO BiarH, HaCHUAOWeER 4acOBOH  0GDBeEM

rasa, npu Temneparype rasa £, B Ke[HM3.
Tabauya 25

Cpennue TemmoeMKocTH oJHOH rpamMoaekyJanl raza Mexny 0° u °C

Temueparypa B °C C:0, o e Ch Cgle© Cg Ot

0 | 816 8,67

100 8,29 9,20

300 8,45 10,00

500 6,98 4 0,000266 ¢ 8,59 10,58

700 8,70 10,97

900 8,89 11,28

1000 9,00 11,43
fIpumeuvarHue. TennoeMKocTh MeTaHa onpefgensiercs no Gopmyie

cSHa = 1,740,008 1.
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Moce noncuera Beanduns Qoxn MOBEPXHOCTH OXAAANTENs ONPERLARETCS
no ciaenywpouwelt popmyae:

Q
F= = e, (102)
it _’_lj_‘.z_)
2 2
rae [, v f, —HayaibHand M KOHeYHasi TeMnepaTypa rasa, MPOXONAILEro

OXJanuTellb,
I3 u f; — TeMnepartypa CTeHOK OXJaiHTeas JO MPOXOAd rasa M TIPH
YCTAaHOBHMBLIEMCS JBHXEHHH ra3a yepe3 OXJAAUTENb,
k —ofiuit ko3dduument Temgonepenauut OT rasa K BO3AYXY
B kkaifm? yac °C,

f=— } 5 (103)
_a—l-l_ a2+a3+7

3nech @ — K03QdHUUMEHT TEMTOOTAAYH MYTeM KOHBEKIIHH H Telonpo-
BOIHOCTH OT rasa K CTeHKe OXJaauTeas B KKkaa[m?-uac-°C;
@y — KO3(PQHULHEHT TelIOOTAaYH MyTeM KOHBEKIHWH H TENAONpPO-
BOIHOCTH OT CTEHOK OX/a[UTe/s BO3AYXY B kKa4/ M2 -yac - °C;
03 — KO3HUUMEHT TENNOOTARYH JYYEHCITYCKAHHMEM OT OXJaJHu-

Tels B OKPYXaWWyi cpeny B Kkaa/m®.uac.°C,

0 — TOMIHHA CTeHKH OXJafuTe/s B M;
A — K03 dHUMEHT TeNIONPOBOAHOCTH CTEHKH B KKaa{ M -uac - °C.,
Onpenenenre Ko3Q@uuHEHTOB Tem100THAYM OT rasa K CTeHKe W OT
CTEHKH K BO3AYXY MOXHO HpPOH3BECTH MO caeayoluM dopmyram:

a=2+10 Vo;; (104)
ag=2+10V v, ; (105)
T, 4 T, \4)
S |
S A L (100)}, | (106)

tl_-fB

rIe U, — CKOpPOCTh ABHXEHHSi ra3a B OXJajaureie B M[CeK;
Uy —CKOPOCTb JBHMEHHS OXJAX/IAIOUIErO BO3AYyXa B M/Cexl;
¢ — NOCTOAHHAA AYYeHCIyCKaHHs oxnamuTens; ¢ =4 xxai/m?-yac-°C
!, — TeMnepaTypa HapyXHOH CTEHKH OXJalMTens,

! [Ipy 061yBe OXAaguTels BO3LYXOM IPOH3BOZHTEALHOCTh BEHTHIATOPA
MOXHO ONPEeleNlHTb N0 YPaBHEHHIO

L = yn(R?* — r?) nbay,-60 Vbi]l 0-cos 0 keluac,

£1e Y — YIeabHHH Bec Bospyxa; y = 1,203 ke/nm®;
" n — 4HCa0 O00POTOB BEHTHJAATOPA B MHHYTY;
N — K03(ppHIUHEHT, YUYHTHIBAIOWHA CONDOTHBJACHHE TNPH BHXOAE Bo3ldyXa
H3-TIOA KaHOTa ABHCaTeld;

R ¥ r— BHelUHHH ¥ BHYTPeHHHI palHyCbl KPHIAbYATKH B M:
b — WHpHEA JONATKH B M;
2 — YHCAO Jonacrei;
f — yroa HakJOHa JQNacred MO OTHOWEHHIO K HANPABJICHHIO BO3LYWWHOro

MOTQKa.
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{, — TeMIepaTypa MpeaMeTOB, OKPYKAIOUMX ABHIaTeb;

[, — TeMnepaTtypa BO3ayXa,

T, — a6COM0THas TeMMepaTyPa Hapy»XHOH CTEHKH OXJIaAHTeNf, PaBHAs
273°+ 15 :

T, — abcomoTHad TeMNepaTypa MpeaMeTos, OKPYKAWWHKX OXJIaAHTelb,

paBHas 273° +1,.

Ecan B cucreme BO3AYIIHOTO OXJaauTenst npelycMartpueaerca Gap6o-
TaXK rasa uepe3 BOAy, TO TP €ro pacuere NPUHHMAIOT, YTO TeMJo,
OTHAHHOE Ta30M, PACXONYeTCA TOMbKO HA HCMapeHHe BOIM, ra3 MOMHOCTHIO
HACHILLAETCA BOAAHbLIM NAPOM, TeMOepaTypa BOAbB U TEIIOCOAEDHKAHUE
ra3a OCTATCA MPAKTHYECKH NOCTOSHHLIMH,

Uckomaa temneparypa fx, A0 KOTOpOH OXJamuTCHA ras, U KOJHYECTBO
g, BOAL, KOTOpPOe TMpH 3TOM HCMNAPUTCHA, ONpelelsaTCis H3 CJAeRyHLIero
BBIDAXEHHS

(Qr'cr '+'ng1) (t1 — )= g [Ir + C]_ ({x — tB)], (107)

rie Qr =1 M® —o6reM cyxoro ra3s;
Cr =0,32 kraa/m® °C —cpennsis o6beMHAa TeMI0EMKOCTb ra3a;
£, — NepBOHAYAIbHO® BJArOCOAEPHAHHE rasa B K2[MS;
C, = 0,466 kkaafxk2 — cpenusis TemTOEMKOCTh HACHLILIEHHOTO BOISA-
HOrO mnapa;
r = 580,1 xxaa/kz — Tennora ucnapexust BOABH,
{, u , — TeMnepatypa BXOAslero rasa B BOIbI.

22. Ckpy66epn

HauGonee pacnpoCTpaHeHHBIM YCTPOHCTBOM M1 OXJAMIEHU ra3a
B CTAUMOHAPHBIX Ta30MOTOPHHIX YCTAaHOBKAxX #ABJAAKTCA CKpyOOepH,
B KOTOpHIX Ta3 MOABORMTCS CHU3Y, a Boma cBepxy. OXx/naxieHHe rasa
B CKpy66epe MPOMCXOAMT HEMOCPEACTBEHHO HAa NOBEPXHOCTH COIPHKOCHO-
BeHHs BOABl H rasa. Kpome ox/axieHHs reHepaTopHOro rasa, B ckpy66epe
NMPOHCXOAHT H €ro OYHCTKA OT MeXdHHWYeCKUX [MpuMecelt H HEKOTOPBHIX
BEpeAHbIX Fa30BbIX [IpUMeceii.

[To cnocoby 06pa3oBaHust MOBEepXHOCTH CONPHKOCHOBEHHS ra3ad M BO/bE
CKkpy6OepH MOXHO Da3/e/IHTb Ha ABA BHAA: CKPyOOepnl ¢ Hacaakoi
(3amo/nHeHneM) M cKpyOOGepn Ge3 Hacalky.

B BHOe HAaCaAKH HCMOMB3YIOTCA KOKC, MeTaniuueckue u ¢apdopoBbie
KOJbild.

Tax kak B ckpyG6epax ¢ HacaIxoH OCHOBHY® pOJb B pacnpenene-
HHM BOJABI MO CeyeHHIO cKpyO6Gepa, a TAKXKE B CO3MaHUM [OBEPXHOCTH
CONPHKOCHOBEHHSI BOIBI H ra3a HUrpaeT HAcaaxa, TO 3iecb He Tpebyercs
TOHKOrO pacnbi/ieHds Bojel. [lo3ToMy B Takux ckpyO6epax ycTaHas/iu-
BAIOT Opbi3raja MpocTefulero THOA: CHTa, YamleyHele Opbiarana, xenoba
H TOHKHe pacnblIHTeJH,

[TpocToTa u3roToBnenusn CxkpyO66epoB, HECAOWKHOCTE YXOIa 3a HHMH,
JHOCTATOUHO BHICOKOE KayeCTBO HX paboTH ABISIOTCH MPeHMYIUECTBaMH
YCTAHOBKH CKpyOOepOB MpH HANTHYMH BOAHIL.

Ckpy66ep 6e3 wacanku. ITpocreituinM THoM ckpy60epa nBAseTCH
6e3nacanouHblft CKpy6Oep, B KOTOPOM MOBEPXHOCTh OXJMAMIAECHHS CO313eTCR
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NOBEPXHOCTLIO Kaneab BOAH, IIpH 3TOM NOBEPXHOCTbL OXJaMWIEHUS AOCTHU-
raer 100 M2 u BHine Ha emunHny oGbema ckpyGbepa.

Ha ¢ur. 62 npusenena cxema Oe3HacagouHoro cKpyGGepa k aBura-
teno 300 4. ¢.,, B KOTOpOM pacnbl/iende BOJAL NPOM3BOAMTCA TPeMst
¢opcynkami, Beamuuna kanens BOAW MOXeT pery/iupoBathca oT 1 10
0,1 MM naBieHueM, KOJHYECTBOM BOABI, d TAKKE KOHCTPYKLMEeH TOJOBKH
¢opcynkH. B ckpy66epax nabrionaeTca YHOC ¢ ra3aMH 3HaUHTENBHOTO KOJIH-
YecTBa Kamesab BO/JbI, YMeHbIIeHHe YHOCA MOMXeT OhITb AOCTHTHYTO yM€Hb-
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Pur. 62, Cxema GesnacafouHOro éur. 63. CxemaickpyG6epa
cKpy6bepa. ¢ KOKCOBOH Hacaaxofi.

IIeHHEM CKOPOCTeH ra3a npu BhiXoge H3 ckpyG6epa u  ycraHOBKOH
3anepXuBaOLIMX YCTPOHCTB-Kan/JeyaOBHTeNeit,

CxpyG6ep ¢ kokcoBOA nHacanko#i. Ha dur. 63 npusenena cxema
ckpyB6epa ¢ KOKCOBOH Hacaako#f ans YCTAHOBKH C JBHraTeJeM MOLIHO-
creio 50 4. ¢, Ckpy66ep COCTOHT M3 METANIMYECKOT O CBAPHOTO 1IMAHHAPA,
BHyTpH KOTOporo Ha pacctosHHn 400 MM OT AHMIA YCTaHOBJIeHa Jepe-
BAHHAA WM MeTa/ulM4ecKas pellleTKa A8 YyAepwaHHd HAcaAku H CTOKA
BoA. B BepxHe#t yacTH cKpy60epa ycTaHOBJeHa /MeHka.

Mo cpasHeHuo ¢ Ge3HacalovHbiMH CKpyGOGepaMu, ckpy60epbl ¢ KOKCO-
BOH HacaakoH WM ¢ UMAMHAPHYECKHMH KOJNBUAMH MOrYT HMETb BLICOTY
B 2—3 pasa MeHbluyIo, HO cO3JaBaeMbie HMH CONPOTHRACHHUA 3HAYHTENBHO
Bhlle. IIpu HegoCTaTOYHOH BHICOTE 3MaHMA MM OTCYTCTBHH MaTepHana
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AT M3rOTOBJEHHA CcKpyOOGepa Ham/eXalulMxX pasMepoB  OXJaxaeHHe
M OYUCTKA rasa MOTYT OBITb OCYIIECTBJAEHBI B HECKOJbKHX cKpy6Oepax
HOC/Ie10BATEbHO.

Kackamumit ckpy66ep. Ha dur. 64 npusenena cxema KacKagHoro
ckpyO6epa ¢ NPOTHBOTOKOM BOAbI W ra3a. Ckpy60ep cOCTOMT u3 Tpex
noaocTell, KaXias M3 KOTOPBHIX HMeeT OTJeJbHOe OPOCHTeNbHOE YCTPOi-
cTB0. [a3 BXoauT B Ckpy0GOep B HHKHIOI 4acTb, NPOXOAHT TOC/HEN0Ba-
TEAbLHO TPH NOJOCTH H BHIXOAHMT Yepe3 BepPXHHH ra300TOOpHLIA natpy6ok.
Bona ¢ noaok cekuu#i CTexaer B THAPAaBIHYECKHH 3aTBOD.
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dur. 64. Cxeva kackaanoro ckpy6Gepa. $ur. 65. Cxema tapenbua-

TOro ckpy6oepa.

Tapenbuatsiii ckpyG6ep. Cxema rtapenbuyatoro ckpy6Gepa ¢ mpord-
BOTOKOM BOJB M rasa NpHBegeHa Ha dwur. 65. BHyTpeHnee ycTpoicTBO
ckpyOGepa COCTOMT H3 KOJeW ¥ MeTaniuuyecKMX TapenoK, HacaeHHBIX
Ha BepPTHKalbHYI0 O0Cb. Boma momaeTcs B BepxHiow 4acth ckpyGOGepa.
CTekana no Tape/ikam H Ko/lbuaM, BOJa CO3[aeT 3aBeCy, 4Hepe3 KOTOPYIO
NPOXOAMT ra3, HOAHMMAIOUMACA CHU3Y CKpyOOepa.

Xopnoeniit ¢ckpy66ep. Hacanka xopmoBoro ckpyG6epa COCTOMT M3
JepeBAHHbLIX DEEK MPAMOYTO/IBHOIO M TPAaneuouAasJpHOrQ CeyeHuf, CKpen-
NeHHBIX B nyyxd (¢ur, 66).

Tonmuna peexk 12—25 mm; Bucota ]00—150 MmM; paccTodnue
Mexxay peifikamu 235 —50 mM. [as JOCTHMEHHA PaBHOMePHOrO CTEKaHMS
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BOJbl TIO peilke HHUWKHHI ee Kpal MHOrga J[AeiaioT C 3y64aThiM BHPE3OM,
[0 npakTHYECKHM [aHHLIM, MAaKCHMaibHad HWHTEHCHBHOCTL OpPOUIEHHR
XOPAOBEX HACAMOK C NpPOMeXyTKaMH Mexnay peitkamu 12,5 u 25 MM
He JI0JIXKHA NPeRLIUIaTh COOTBETCTBEHHO 7,5 U
10 4/mun wa 1 norounwit merp peGpa Ha-
cajiKkH, BO M36exaHHe TepenoJHeHHA HAaCanKH
BOJIOH M COKpAallleHHA TOBePXHOCTH KOHIEeH-
CaUMH H OXJAXIEHHA.

Kak BuaHo 3 gaHHuix Tabn. 26, nyyuieft
MO yaeJbHOH NOBEePXHOCTH ABJAETCA HacanKa
U3 KoJlell, Ha BTOPOM MecTe CTOMT XOpAoBas
Hacaaka, TPeTbe MeCTO 3aHMMaeT KOKC,

Cxema pacuera ckpy66epa. OnpeOe-
AeHUE pacxoeoa 6006l HQ OXAANCOelIUe 2eHe-
pamoproco 2a3qa. KoaudecTBo Tenaa, Bblge-
Asoneecs B cKkpy6GOepe nNpH OXJaMXAEHHH
rasa, CKjagblBaeTcsi W3 TelmAdOThHl CYXOro
rasa @, TemIOTH OXJAa¥geHWs BOJAHOrO
mapa (, ¥ TENAOTH KOKIEHCALMH BOASHOTO

napa Q.

L Qu=VCr (l—1) kkarjuac. (108) o 66 Buas xoproso

3aecy V, — nponsBoauTenbHOCTh Tra3oreHe-
patopa no cyxomy razy mpu 0°C u 760 mm pr. cT;
Cy — CpenHas TeMI0eMKOCTL Cyxoro rasa, pasHaa 0,32 kxaa/m®-°C;
l, — TeMnepaTypa rasa, nocrynaiouiero B ckpy66ep, 8 °C;
{, — TemnepaTypa rasa, BeIXoadulero H3 cxkpy66epa, B °C.

2. Qy=VCa(ty— 100) gy KKaafuac. (109)

3necy Cp — TeNIOEMKOCTL Neperperoro napa, pasras 0,48 graa/ke °C;
gy — HauaibHOe BNArocoiepxkanue rasa B K2[M3.

3. Qg=G-r— G (100 —1¢3) kraafuac. (110)

3necy G=Vy(gy — gn) K2[4ac — KOJIHUECTBO BHIAEIMBUIErOCS KOHICHCATA;
g, — BIArOCO/ePkaHNe OTXONAIEro rasa u3 ckpyG6epa B K2[/HMD,

r — TeflJIOTa KOHJEHCAUMH Tlapa B KKaa[Ke,
!, — TeMnepatypa BOAH, yxoasweid u3 ckpy6bepa, B °C.
QO6iee  ¢H3MYECKOe TemaI0 rasza H BOAAHOTO Mapa, BLLAEAIOLIErOCH
B ckpy6Gepe, paBHO

Q =Q, +Qy+ Qg xraafuac. (111)

4, YacoBoit pacxoa BOAb, NOTPeORBHIA I OXJakIEHHA rasa, olipeie-
AfeTCH M3 CIEAYIONIero BhIPaXceHUs:

M=—_ 9 __ afqac, (112)

fo— 1ty
roe [, — Temmeparypa BOAb, noctynawouleii B ckpyGbep.
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XapaxtepucTuka cKpy606epHbIX HacaloK

Tabauya 26

BHR Haca Hoanwectso MopepXHocTL | ¢
e yremowna | oraen | TOSET | Saatyran | Beg v
o6bema B M2 M3

Kokc: 75 — 41 58 500

150 —_ 19 59 430

Ksapy: 50 —_ 63 45 1420

150 — 21 44 1440
Konsua ¢dapdoposne:

15 x 15 210000 369 74 750

20 x 25 52 000 220 8t 650

40 x 40 13 250 115 68 720

50 x 50 5750 92 75 625

75X 75 1700 62 74 610
Xopaosasa 1epeBaHHaA

HacajKa:

12,5 % 100 x 25 265 61 67 200

12,5 x 100 x 50 160 36 69 190

25 x 100 x 25 200 50 50 300

25 x 100 x 50 130 33 65 210

25 x 150 x 25 130 46 50 300

5. YaeavbHeft pacxod BOgbl MOAYYHM U3 BLIDAWEHHS
M’ = - afa. c.uac. (113)

e

Pacgyem paboveco ob6vema cxpyGGepa. Ilpouecc oxnaknenus rasa
B ckpy66epe ckiaanniBaeTcs M3 ABYX ¢das. B nepso# ¢ase oxnaxanenue
rasa CONpOBOXJAETCA HCHapeHMeM BOAH; BO BTOpOH (pase MPOMCXOAHUT
KOHAEHCALUHA Napa u jajabeelmee oxaaxieune., Mcxoas mz aroro, npod.
H. B. llumakos [16] pexomenayer u pacyer obbeMa ckpyGbepa BecTH
OTAENBbHO NO Kaxao# dase.
[lepBas ¢aza— HcnapeHue BOIE MPOUCXOAMT A0 INOAHOIO HACH~
lleHUsA rasa; TemMmeparypa Bongbl ocTaercs 0e3 H3MeHEHHH.
1. OnpenensieM KonudecTBO Tenmna @Quen, OTHHMAeMOro OT ra3a Ha

¥CrapeHue BOJHI:

Qucn = Qr (Cr 4+ Cy) (t; — 1,) xxaa,

rae Qr— pacxon raza B HM3fuac;
Cr — TennoeMkoCTb CyXoro rasa, paexas 0,32 xkaafm3-°C;

Cs — TenaoeMKOCTh HACHILLEHHOro napa;

l; — Temnepatypa rasa nepen ckpy66epom B °C;
3 — TeMnepaTypa, COOTBETCTBYIOUIAA T0JAHOMY HACHILLEHHIO Ta3a, B °C.
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Mpu cpeanem tennocoaepmanuu napa 615,6 kkas koanyectso BOAHI,
®3PaCX0N0BAaHHOK 10 HachlnleHWs ra3a, GyaeT paBHO

Qucn
Gncn == m Ke. (l 15)

CJIGH,OB&TQJIBHO Bnaroconepmaﬂwe rasa kK MOMEHTy €ro HaChHIUIEHHA
6y11eT CNarartbCd M3 Ha4YaJBLHOI'O COﬂepH{HH‘flﬂ BJIar'K B rase “ KOJ'IH‘JECTB&
8006 Gycn, H3PACXOAOBAHHON N0 NOSHOrO HACHIUICHHH ra3a.

2. Cpennga TteMneparypa rasa B nepeoit daze

At = L‘2 °C. (116)
231g
2
3. Cpennnit 06beM BIaXHOTO rasa V, npM CpelHeM BAarocoAepxaHHH
HallleM W3 CHeNYIOIEr0 BhIpAXKEHHA:

Q.-g.-22,4 73+ 4
V1=(Qr+ : 128 ) : 2;-3 - 8, (117)

rae g, — CpelHee BJIArocOAepxaHHe rasa B 2/
4, 3apapasicb OuaMeTpOM CKpy60epa u THIOM HacaJkH, HaXOAUM
ob6beM raza, npuxogauuitca Ha 1 M2 cBOGOZHOrO CedeHws CkpyG6epa:

Ve =i #5002 ac. (118)

3pech F—maouaap cedeHus ckpy66epa B M?2;
@ — K03h¢duuMeHT 3anosiHeHus ckpyOOepa (NpM XOpAOBOH Hacaldke
npuanMaercs pasHuiM 509, npu xoxce — 65%,).

5. Cpeansas pasHoOCTh TeMIlepaTyp Aas nepsBo# ¢asu

At =" —‘2)"(‘27’3) °C, (119)
231g tz—-tas‘

rie f,— TeMneparypa Boubl mocne ckpy66epa s °C.
6. HeoOxonumuit aas nepBoik ¢as paGoun#t oObeM ckpy66epa
Q
c HCn 3
rae  ky; — koadduUMEHT Teruionepesaud Oas  MepBoit  daswl;
k, =0,08.V,-kxaa/m® -yqc-°C.

Brtopas ¢ a3za—oxaaxaeHHe rasa, HaChLIILEHHOTO BOJAHLIM MAPOM.
Pacuer oxnaxaenns Bo BTOpo# ¢a3e npou3BOAHTCH 1o OOGUIER CcyMMe
'TenJa, OTBOAMMOrO OT rasa, TaK KaK TeIuo, 3aTpayeHHOE HAa HCMapeHHe
'BOABI, CHOBA BBIIEIAETCH MPH KOHNEHCAuuM napa.

1. IMpunuMas, coraacHo pacyery TtenaoBoro Oananca ckpyOOGepa,
3a Qo6 —Npuxod Temna M QN —pacxon Tenaa, NOJyYWM DPasHOCTb,
BHpaxaoUyK Temio, NOANeXadlee OTBOAY OT rasa:

Qos — Qb= Q','. KKaafuac. (121)
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2. Yacosoit o6beMm BHIXOAfUIErO U3 CKpyObepa rasa

Qr'g2'22,4 ) 273—'—’4 M3

Vn= (QF + 18 373 ' (] 22)

rae I, — TeMneparypa rasa npH BHXOJe H3 cKkpyG6epa m °C;
g2 ~—BAATOCONePXkAHHe rasza NP pacyeTHOH TeMmnepaType B KefHME.

3. CkopocTb rasa npu BmHXOme U3 cKpy66epa

W M Micex. (123)
3600.-F-p

4. Heob6xoaumbit nas  Bsropoit ¢as3ul paGouuit obbeMm ckpy6oepa

Bbipaxaercs opMynioH

. Qr

dty-kyy F,

V?I = Mss (124)

rue Qr— obuiee KONHYECTBO Tenna, OTHHM2eMOTO OT rasa;
Aty — cpeanss norapudMuueckas pasHOCTb TeMIEPaTvp BOAb U rasa
B °C;
k11 — ko3¢ duumenT TeMNonepenayu 1L1a BTOPoi $assl; Mo aMOUpUIecKol
dopmyne H. M. Taranosa [18]

kny = (624 0,503p) - (1w, — 0,094) — 29,2 kxasfuac-#2-°C, (125)

rie p— ynpyrocTh HAaCHIEHHOrO Tapa 0pPH TeMnePaTyPe TOYKH DOCHI
B MM PT. CT.;
W, — CKOPOCTb 'a3a B HacaldKe, CYMTas Ha CYXOH ra3, mpH HOpMajb-
Hoix ycmosuax (0°C u 7€0 MM pr. cr.) B M/Cek;
F. — NoBepXHOCTh OpolleHus, obpasyemas 1 M3 pacaikun B M2

5. Iloanufi paGounii oGvem ckpyb6bepa
Vie=VIi+ Vi M. (126)

6. BeicoTy ckpyG6epa HaigeM caesyioumM oOpa3oM. [laowaaws ceue-
Hua ckpyGOepa F yxasana B shipawenun (118). Toraa sricora ckpy6-
Gepa H’, 3auaTada Hacaako#, GyleT paBHa

H’=V061FM,

rie V,6— MOmHbIf paGounit 06beM cKpyGhepa B MP;
F —ceuenne ckpy66epa B M2,
O6was BHcOTa CKpy60epa

He=H 4h+hy+hy M,

rle fi; — CyMMapHas BeJqHYHHA Pa3PHIBOB MeXLY APYcaMH B M,
F, — BHICOTA OT JHMILE AO MOCHeAHero ApyCa HacaixH B M,
fiy — BBICOTA OT MepBOrO APYCa A0 KPHIUIKA ckpy6bepa B M.
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Pacuem eudpasauveckozo conpomugnrenud ckpybéepa. Tuipaenuye-
CKOe cOmpoTuBaeHHe CKPy60Gepa ¢ HacaiKOH MOXeT OBITb MOACYMTAHO
no caefyiouleit dopmyne:
4kHyv?

AP="5a

(127)
rie Ap — obuiee conporusieHHe B Ke/M?;
k — xoadpduUMeHT TpeHus;
H — BbicoTa ckpy6bepa B M;
v—pec 1 M3 raza B k2;
U — CKOPOCTL rasa B M/[CeK,
g — YCKOpeHHe CH/Ibl TsecTH B Mfcek?;
d — miaMeTp CBOGOMHOTO CeueHHS B M.
Pacuer mo npusegeHHO# (oOpMyZie MOXHO BeCTH Ha YCHOBHYIO CKO-=
pocTh ra3a Ha 1 nor. meTp BLICOTH HaCaKH.
YchoBHas cKOPOCTb paBHA KOJHYECTBY [as3a, TNPHUXOIALIEMYcs Ha
| M% nonHoro ceuennd ckpy6Gepa.

4k
Ecan  oGosHauutb —- 4epes f, TO f SBHTCA B KAXIOM OTIETLHOM

clyyae KO3(hPHUHEHTOM, XapPaKTePHU3YIOLMM [JaHHbIH BHI ra3a W THI Ha--
CaaKH.

IMpuBenennas Beiwe ¢-n1a (127) npuo6peraeT crenyioum BUA:

ap=-E7% . (127a)

23. I'panupHu

B crauyoHapHbX ra3oMOTOPHBIX YCTAaHOBKaX cO ckpy66epamu, npu
OTCYTCTBHH LEHTPAaAbHOTO BOLOCHA0XEeHWs M HeZOCTaTKe BOALI, CKpy6-
GepHble BOABI NOCHEe CNyCKa B OTCTOMHBIE KONOALLI {10BEPralTCcs OXJsa-
HIACHUIO B TPajMpHAX.

'panupua npeactapaser cobo#t 6GaluHiO, B KOTOPYX Ha H3BeCTHOH
BLICOTE TOOBOAMTCA HArperad Bojaa. [Ipu moMouw crneuuanbHbIX yCTPOUCTB
BOAA pacnblasgercd M CTekaeT BHHM3. BcaeacTsue ecrecTBeHHOW TArd, coa-
HaBaeMOM BHICOKOH OaluHeit, HaBCTpeuyy KamwisiM nanampoued BOAW MOAHH-
MaeTcs MOTOK BO3AyXa, uMelouuft 60Jee HU3KYI0 TeMIepaTypy, ueM BOAa.
Bosnyx oxnaxaaeT BOAY NyTeM KOHBEKUMH M HCNAaPeHHA HYacTH TersoH
BOALI; MPH 3ITOM TeMno, 3aTpauHBaeMOe Ha HUCMApPEHHE, OTHHUMAETCH 'OT
OCTaNbHOH 4YacTH BOLB, TeMlepaTypa KOTOPOR CHHXKaeTcs.

Pazauualor cijepylolde THIIB TpagupeH:

1) oTkpeITble ¢ eCTeCTBeHHOR LMpKYyJAdlUMeHd BO3AYXa;

2) 3aKpbiThie C eCTeCTBEHHOM LMPKyJsalueit BO3AYXa;

3) 3akpHiThie M HCKYCCTBeHHOH WMpKY/IAUMeld BO3NYXa;

4) 3akpoiThle ¢ KOMOGHHHDOBZHHOH UMpKYyaAAuneRh BO3LyX4.

Boja, monasaeMas Ha rpagupHio, pas6Gpbi3ruBaercs JHOO CTeKaeT NO
CTeHKaM B BHAe mieHKH (IVIEHOUHble rPagupPHH).

HuxuuM npeme’oM TeMnepaTypbl oxJsax galole#t BOAH fIBASETCA TeM-
NepaTtypa, COOTBETCTBYOUIAA NapUHaNbHOMY MAAaBJEHHUIO Mapa B MOCTYMalo-
lleM B rPagMpHIO BO3ayxe, JIra TeMIepaTypa HOCHT Ha3BaHHe TOUYKH
pOCH, TAK KaK COOTBETCTBYeT MOSBJAECHHIO POCH HA oxjaxjalolued no-
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BEPXHOCTH NcuxoMerpa. Ha mnpakTuke B rpaaMpHe Takas TeMmepaTtypa
He JOCTUraeTcsi, a JOCTHraeTcsi HeCKOJbKO OoJee BBHICOKas, Ha3biBaeMas
fipesenoM OXJax AeHHA.

Ha ¢ur. 67 npuBemena HomorpaMma, paspaGortaHHas A. I'. HrHatsb-
eBHIM [7|, oAs oOnpenesieHHss OCHOBHHIX pa3MepoB rpaiuped. Ona naet
BO3MOXHOCTb OfIpele/INTh OCHOBHBIE Pa3Mepsl IpafupeH 6GameHHOr0 THMA
C peeyHOR Hacamko#t (@18 MeTEOPOJIOTHYECKHX YCJIOBHH cpelHeit NOJOCHI
CCCP), npouzsoantenbHoctbio ot 4 10 50 4% soxsl B uac.

Crpenxamu ykasaH XOI pacyeTa OCHOBHBIX Pa3MepOB TIDafiMpeH AJd
oxaawaerna 20 M3 BoAB B Hac.

B uTore pacuera mojyuyaeM: BHICOTAa, 3aHATAA HacankoH, 5 M; ceue-
Hue B cepesune 30HH opomtenusa 11,5 Mm%, cropona kpaapara 3,4 M;
rnyOuHa GaccelHa ansa oxnaxiaenus soaw 2,0—2,25 u; muamerp T1pyoé,
noxsoaumMx Bony, 60 mm; nmametrp T1py6, orBomsux Body, 60—75 MM.
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FTTABA VII

OYUCTKA TEHEPATOPHOTO I'A3A

24. XapakTepucTHKa TeXHUUYECKHX mpHMecell reHepaTOpPHOro rasa

Cunoso#t ras, nonyuaembl B ras3oreHeparope, He MoXeT GLHITh Hee
nocpencTBEHHO HCNOJAL30BAH B [ABUIarese He TOJIbKO BCAeICTBHE BBICOKOH
TeMNepaTyphul H 3HAYUTENLHOTO CO~
JlepKaHUA BOAAHBIX NapoB, a TAaKxe

fasocerspamop T2f L__a..+_ﬂ I W3-32 Ha/lMUMA YTOJLHOH MBIIH,
YT CEREE I 30Jb H CaXH, DTH MeXaHHUECKHE
3, ¢ MpUMeCH, MOMAjAAs B ABHraTeNb, 3a-
e I Tlpou300urmerbmocmn rPAI3HAIOT KapTepHOe Macno, ciegs=
B o 203026 40umiL s S o CTBHEM 4ero sB/AAKTCH TOBbIILEH=
g |Tosacenconmon -1 T HBle M3HOCH M COKPALIEHHe CPOKOB
;f : f————za — cayxObl  NOpWHeit, TNOPUHEBHIX
= /”e“’”mm—::":“r__ KoOliel, LUHIMHAPOB H APYTMX TpPY=
gg < e ,ngw uMxcs getane asuratend. [losromy
S _.// freemhos reHepaTOPHLIA ra3 nepef MOCTYM~

/ '%’;‘;ﬁfﬁfgg’gﬁf&*gfﬂm JeHHeM B ABHraTelb JOJMMeH MO~

0,3 I T 0 100 1700 BepruyTacs cnepBa rpy6o#, a sateMm
Bueva gubiomb: § wus TOHKOH OYHCTKE.

dur. 68. Ilbimecomepixanne rasa sa [Tpu rpyboit oudcTKe u3 rasa

ra30reHEPATOPOM B 3aBHCHMOCTH or  BPLAEISIOTCA 60Mee KPYIHbIe YaCTHLLI

BPEeMEHH €ro paboThl NOCJIE YHCTKH. yras U 3o1b. B npouecce ToHkoH
OYHCTKHM rasa A0/KHBI 3aIePKHBATHCR

Menpyaiine meiessie yactuuku. OcHoBHad HX Macca (92 — 95%,) umeer

pasmep oT 10 no 60 Mk u nerko yHOCHTCA rasoM.

YcTaHOBNEHO, YTO YHOC MbIJIM M3 ra3oreHeparopa 06GpalieHHOro Npo-
Hecca 3aBHCHT OT CJAeLYIOUIMX OCHOBHbIX ycaoBui: 1) oT BpemeHu paGorTst
razoreHepaTopa Mocjae O4UCTKM; 2) OT NPOWU3BOJAHTEILHOCTH Tra3oreHe-
patopa; 3) OT CTemeHH KPYMHOCTH TOINIMBA M 4) OT YacCTOTHl IIYPDOBKH
C/I0 M BCTPAXMBAHHS KOJOCHHKOBOM pEILETKH.

Ha ¢ur. 68 npusemenbl naHHble NblTecOfepHaHHsA rasa 3a rasorete-
patopamu T2 u I'-14 npu npoussomutensroctn 85 — 909, or makcu-
MalbHOti. B Hauane paloTsl ra3oreHepatopa nHJIeCOAEpKaHHE Tra3a CO=
crasaser 0,5 — 1,0 2fnm3, 3aTem yBennumsaerca u gocturaer 6o.lee Wik
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MeHee CcTabwibHOH Beqnuunn B 2,5— 3,0 e/umd. Hannuue komocHukoBo#
PeuleTKH YMeHbINaeT MBIeCOAepaHiue B rase.

C yBeivueHueM MPOM3BOAHTENBHOCTH a30reHepaTopa YHOC MbIIH NO-
Boimaerca. Tak, Mp¥  yBeAuueHHH NPOU3BOAMTENLHOCTH TasoreHepaTopa
I'-14 ¢ 30 no 65 #m®[uac neneconep:kanue rasa yseaumuusaetcs ot 0,7
no 3.2 2lnumd.

[IuecopepkaHKe rd3a I0Cde TIeHepaTOpOB Jerkoro Tuma He npe-
goiuraer 0,15 2/um3. B ykasaHHOM KOJH4YecTBe MbLIM 30MBHOTO OCTATKA
conepxurcs ue O6onee 0,06 — 0,09 e/umd®. Ecau cpeaath nepecueT
KOJMYeCTBA MeXaHWyecKMX MpuMecell HA CMeCh rasa C BO3AyXOM [pH
n=1,l5, To KOJMYECTBO 30JLHOIO OCTaTKa cocTaBuT ToAbKO 0,028 =
= 0,042 2 na 1 HmM® cyxoft HopmanbHOH cmecu., OuucTka rasa B aBToO-
TPaHCMOPTHHX [A30TeéHepPaTOPHHX YCTAHOBKaX cocTtasiaser 92 — 969, a
B CTAMOHAPHBIX YCT2HOBKAaX MOXeT OwiTh nosefeHa o 98 — 999%.

25, KoHCTpYKUHH OYHCTHTEJE# reHeparopHOro rasa

Cyxan rpy6asa OYMCTKAa ra3a MPOW3BOJAMTCA B OCHOBHOM J1HGO B mia-
CTHHYATHX OUYMCTHTENAX, JUB0 B LUKJAOHAX PA3IMYHBIX KOHCTPYKIIMH,
ToHkas OuMCTKa rasa MOXeT OCYIUeCTBIATLCA B CJAeAYIOLUMX [PHH-
UMNHANBHO DAa3NHUHBIX THMAX OUMCTHTeNed: a) MaTepuaThix (HILTPAX;
6) B GuabTpax c HaGMBKAMH; B) B OUH- ,
CTUTENAX C UWIHHAPHYECKUMH KOJb-
UaMu; r) B 6ap6OTANHBX MHUAKOCTHBIX
OUYUCTHTENAX: A) B 3JeKTpoPuabTpax.
[lnacTeHvaTeie ouuctutend, [lna-
ctuHyatele ounctutenu (ur. 69) npen-
CTaBJsI0T COOOH yaNuHeHHHE KOPOOKH
HIM UHJMHADPLL C FepMeTHYHO 3aKpHI-
BAIOILMMHUCA JIOKaMH ¥ HabopOM ckper-
JeHHBIX TMAACTUH € OTBEDCTUAMA JHa-
MerpoM oT 8 nmo 15 mm. Tak Kkak
OTBEPCTHA ¥ CMEXHBIX MJIACTHH OGHIYHO
CMeUleHbl, TO CTPYS ra3a B POMeXYTKe
MeX/y TMJIaCTHHAMH OTKIOHAETCHd OT
NpAMOJMHEHHOro MNyTH, a MblJAb MpPH
W3MeHeHWH  HANpPABJAEHHS  BHIIAAAeT '
MeXAY MJIaCTHHAMHU. I
Yucno nAacTHH ¥ KOJIMUYECTBO yaa-
POB CTPYyH rasa O NAACTUHBl 3HAYH-
TeJbHO CKa3blBalOTCA  HAa CTeleHH bur. 69. &;ﬁ?;mﬁfcm“qamm
OQUHUCTKH, B OCOOEHHOCTH MpH BJIaX-
HoOM rase, [losToMy TaM, rae NPOMCXOAMT KOHHEHCAUUsA NAPOB BOMIM,
PeKOMeHyeTCd CTaBuTh 60Jblile NMAACTHH M pacno/laraTh MX ¢ MeHbUIUMU
udTepsantamMu. B Tex cayuadx, korja ra3 ropsuymii, a KOHIeHCAT OTCYT-
CTByeT, I/IaCTHHHI PEKOMEHAYeTCH YCTaHAaB/JIHBATb pexe.
Pa60TOCOCOOHOCT, TNAACTHHYATHIX OYHCTHTENeH MOMET CYHTATHCH
YIOBAETBOPUTENbHON, eC/AH - KOHTAKTHAs IMJIOIW@ALR TJIacTHH (3a BHYeTOM

otBepcTuit) coctasaner e Mewee (2,5 = 3).107% y2/u? rasa.

f"r"'f ]' T i TI

e o Lol

U
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B CTauMOHAapHHX YCMOBHAX MJf OYHCTKH TOpHAYero rasa npume-
HAIOTCA OYHCTHTE/]M C HaKAOHHHMU nnactuHamu (dur. 70). Tak xak sta
NJAaCTHHBl MMEIOT Pa3NuyHble pasMepbl — YBeJMYMBAIOTCH B HANpPaBJeHUH
ABHXKEHHUS ra3d, TO CKOPOCTb rasa Haa NMEepPBOH NMAACTHHOH MeHbile, YEM
Hax nociejHeH.

. Hukaousl, [IpuMeHenne LHKAOHHLIX NbIJIEYNOBHTeNeH OCHOBAHO HA
AeHCTBUM UeHTpOOexHOM cuAbl. B pesyibrate BpauleHHs rasa B Ibijie-
ynoBuTene, B3BellleHHbie B HEM YACTHIIB MPHXUMAIOTCA K CTEHKaM M MOJL
BAUSIHHEM TPeHU U CH/Ibl TAXKECTH BbINAJAIOT M3 IOTOKA M NafaloT BHM3.
OunuleHHHH ra3 BHIXOAMT yepe3 OTBOAHOH KaHal B CepeiauMHe LMK/IOHA,

[To coBpeMeHHBHIM 3KCMEPUMEHTANLHBIM [AHHHIM, JBUXeHHe Ta3a B
LHKNOHe COBepluaercs chelyioumm oopasom (¢ur. 71). TloTok rasa
BAYBaeTCH B EAK/JIOH Yepe3 TaHreHUHATbHO PAaclONOXEeHHOe OTBepCTHE.
Jlanee 3TOT MOTOK nBMXeTCS BHM3 MO CMMPaiH, 00pa3ysa BHelNHMH BHXpb,
Mocjie 4yero MOJHHMAETCHd OMATH [0 CNHPATH BBepX NO BHIXOAHOMH TpyOe,
00pa3ys BHYTpeHHUH BHXpb.

Teopus ¥ npakTHKka paboTH LMKJIOHOB TPUBONAT K CJAEAYIOLIMM
BHIBOJAM:

1. HanbGonee Bricokas CTeneHb OYMCTKHM TNoNy4aeTcs B rase, cofiep-
KalleM KDPyMHple 4yacTuusl NeAH, pasMepoM He Menee 100 MK, mpu Bh-
COKOH HauyanbHOM KOHUEHTPALMH MBIAM B rase,

2. Menkue uYacTHIBl VBJIEKAIOTCA M3 rasa TeM Jyvylle, u4eM Bhllle
KOHUEHTPALMSA [TbIJIH,

3. OuucTka rasa B IMKJIOHe 3aBUCHT OT BEJHYHHLI CKOPOCTH, C KO-
TOpo#t ra3 BxoauT B HMKAOH, CpefHee 3HayeHue BXOAHOH CKOpOCTH
Kosie6neTcss B npenenax 1520 m/cex.

4. lloBbllIeHHE KayecTBa OUYUCTKH OCYLIECTBASETCS MyTeM yBeJauye-
HAA YWCIa UMKJIOHOB, COEQMHEHHBIX MOCAeAOBaTebHO, OJHAKO MPU 3TOM
BO3pAcTaeT THIPABAMYECKOE COMPOTHBIEHHE OYHCTHTEABHOH YCTAHOBKM,

Ha ¢ur. 72 npuBeseHa cxema LKK/JIOH2, HauGoJee IIMPOKO Pacnpo=
CTPAHEHHOTO Ha aBTOTPAKTOPHHIX M [MEPEJABHXHBIX ra30reHepaTOPHBIX
ycTaHoBKax MOWHOCTHI0O OoT 25 mo 100 4. ¢., a B Taba. 27 npuBeneHs

Tabauya 27
OCHOBHble XapaKTEPHCTHKH UHKJIOHOB
IasoreHepaTopHasi yCTaHOBKA
XapaKrepHcTyKa
Cr-65 XT3-T2r
|

MakcHManbHBIH pacXod rasa 8 HM’fuac . . . , 140 105
IuaMeTp UMIHHApPHUYECKOH YaCTH B MM . , . 204 228
Ilar cnupanu 8 MM . . . . . . .. . ... 60 52
Bxoanoe orsepctHe B MM . . . . . ., . . . 60 x 70 50 x 52
HuaMeTp BBIXOZHOTO OTBEPCTHR B MM . , . . 144 100
Becske .. ... . ... 32 23
Bricota 6yHkepa nblaccOOpHHKZ B MM . . . . 115 240
O6bem Gynxepa nbinec6OpHHKa B A4 . . ., . . 6,5 7.5
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dur. 70, Cxema ougucrdTens ¢ HaAKAOHHBIMH NA3CTHHAMH.
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dnr. 71. CxeMa OBHKeHus Trasa dur. 72. CxemMa uUKJIOHZ Ta30-

B UHKJIOHE. rcHepaTopHoil ycranosku XT3,
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OCHOBHblE XaPaKTEDHCTHKH  UMKJIOHOB Tra30reHeparopHbiX YCTAHOBOK
Cl-65 u XT3-T2r,

Kopnyc uuk/ioHa pasbemubiii. Bepxuas wacth kopnyca uukioHa 7
coeluMHeHa C HikHeW wuacTbio 2 mocpeacTBoM ¢aanueB. Huknas yacrte
KOPIyCd 3aKaHYMBAETCH KOHYCOM 3, 06Jerqaiomum BITPY3KY CKONASAIO-
ielica B uukaoHe nuliv. K KOHycy mpuBapeHa ropnosvHa 4, 3aKaH4uBaO=-
wascA Kpolwko# 5. BepxHsusm uacThb KOpmyca 3aKphiTa KPHILIKOR 6,
BBITOJHEHHOH B BHe OJHOrO BHTKa IJIOCKOH BMHTOBOH MOBepXHOCTH. B
pacTBOp Mex Iy Hauya/oM M KOHLOM BHHTOBOH NOBEPXHOCTH, MO Kaca-
TeJbHOH K OKDYXHOCTH KOHYC2 UHKJOHA4, BBapeH OTJHMTHIH H3 CTajlu
BXOAHOH matpy6ok 7. BeixopHo#i marpy6ok & pacronoxeH 1O OCM IHK-
MOHA, Y HHXHeH YacTH BBIXOJZHOrO narpybKa pacroNo¥eHH JAONATKH 9.

B ycraHoBKe 3TH IHMKAOHH paGoTaOT NO /Ba, COEAMHEHHBIX IOC/Ie-
ROBaTeJbHO, MpHueM KO3G@PUIKMEHT OYHUCTKH Yy MEepBOro UMKJIOHA BCeria
-0onbie, yeM y BTOporo. Hampumep, ko3ddHuUMeHT OYHCTKH LMKJIOHA
XT3-T2I' npu 10-uacoBo#t pabore cocragasn y nepeoro 469%, a y
sroporo 129%,; npu 20-vacoso#t pabore —y nepsoro 409%, a y BTO-
poro 149%,, yto oOBACHAETCA KOMMYECTBOM M BEJIHYMHOM 4aCTHI, MOCTY-
NaUMX B LHUKJOH.

KoapduureHT OYMCTKHM ra3a y UMKJIOHA He HBAAETCH IOCTOAHHBIM B
TeYeHWe BCer0 BpeMeHH ero paGotel, Jlawe NpH MOCTOAHHOM pac-
X04e ra3a KO3(QHUIUHUeHT OYHCTKH W3MEHAeTCH, TaK KaK ra3oreHepaTtop
Bbld€T BHAYaJe€ MEHbLIE MbJIH, HO 3aTO 3Ta NbAb Gosee MenKa H Xyxe
32 PXHHUBAETCH IIHKJIOHOM.

ITo mepe yBeanueHHA BpeMeHd paboTel rasoreHepaTopa KOJHYECTBO
NB/IM yBEJINYMBACTCA, ¥ OHA CTAaHOBUTCH 00jee KPYNHOM.

B Hactofiulee Bpemsa eme He cyuleCTBYET [AOCTaTOYHO HAJEKHOTrO
MeToJa AN pacyeTa UUKIAOHOB, IDTo OOBACHAETCH CAOXKHOCTHIO
W HellOCTATOYHOH M3YUEHHOCTBIO MPOLECCOB, MPOUCXOASIIMX B IHMKJOHE.
Meroasl pacyeTa, KOTOPBIMH TNOJAb3YIOTCA, B Gonbliefi 4aCTH MOCTPOEH
Ha O0OOLUEHHH 3IKCIIEPHMEHTAMbHBIX JAHHBIX M NPUMEHHAMbl JJIA YacTHIl
onpenejeHHbX pasMepoB U CBOHCTB.

1. CkopocTh ocamaeHHs MbIAH Voo MOXKET ObITh MOJICYMTAHA NO Cle-

aywwen gopmye:
—2&;1—
Voc =Usx l/gc'yr—;’ ’ (128)

THe Uoc — CKOPOCTb OCAXK/IEHHS MBbUIM B M[CCK,
Usx — CKOPOCTb BXOa Ta3a B UHKIOH B M[Cex;
d — nuaMeTp 4YacCTHIlBl NBUIM B M,
R — paauMyc UMKJIOH2 B M,
Ym — OOBeMHBI BeC BelIeCTBAa NBLUIM B K/2M3,
Yr — OOBEMHBIH Bec rasa B k2[M?;
¢ — K03 dHuMEHT, OnpeneaseMblii W3 BHIPAKEHUS
24gn 1 vyl
c=25 Vool (\l—l——l-ﬁ—g?-j s (]29)
B KOTODOM g — yCKODEHHe CHJIbl TSKeCTH B M[CeK:
7) — BA3KOCTb Ta3a B Ke-CeK[CM2.
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Baskocth rasa ypenuyuBaercs C TeMmriepaTypok W paBHa

c
14+ 5 S
273 T
n =" P ]/ 273 * (130)
I+
‘TAe 7);— BA3KOCTb rasa npu [aHHo# TeMmepatype u 760 mm PpT. cT.

B nyasax;
7o — Bsi3kocTh rasa mpu 0°C u 760 ma pT. cT. B myasax;
¢ — TMOCTOAHHAA, OnpejeqeHHad A8 KaXKAOro raaa;

T — abcomoTHas Temnepatypa rasa (Ttabn. 28).
' Ta6uya 28

3HaueHHe BA3KOCTH 7%, H TMOCTOSHHBLIX ¢ M pa3fiUUHbIX T[a30B B
a0CoOJNITHBIX eJHHHLAX

CO COg Nj Hg Hy0 Og CHy S0, Boanyx

10+ 104 166 | 1,50 | 1,63 | 085 | 089 | 1,84 | 1,10 | 1,20 1,68
N (4 102 | 264 | 110 74 673 | 14 | — 270 1,28

BaskocTh cMeCH rasoB paBHa CyMMe Mpou3BegeHu#t Baskoctet oOT-
HeJpHBX [430B Hd MX COoAep)KaHHe B eIHHHUe o0beMa

n=Vim+Vana+Vans4...+Vann.

. 2. Ecu BxopHOoe oTBepcTHe IMK/JAOHZ MPAMOYLOJbHOE, TO ILUPUHY
'BXOJHOrO OTBEPCTHA UMKJIOHA @ B MeTpax OMpele]filoT ¥3 YpaBHeHuS,
CBA3BIBAIOILErO €ro ¢ PajguycoM 3KBHBANEHTHOrO CeueHusi gy B METpax:

3 2d. 3
o) —10n )/ G k) =r, (3D

TAe 1 — YucA0 OBOPOTOB rasa B IMKAOHe, OObIYHO paBHoe 1--3.

B 3ToM ciayyae panuycoM 3KBHBAJEHTHOrO Ce4eHUsl BXOJHOH TPYOH 7g
3aJalOTCHd B 3aBUCUMOCTH OT MPOU3BOAMUTENBLHOCTH C TaKHM pacyeTOM,
4ro6H CKOPOCTb ra3a B BLIXOAHOH TpyOe Onlaa MeHblle BXOAHOH CKO-
PocTH, 3afalnTC TaKke BeJHUMHOH R, NpHACPXHBASCL CHeNyIOIUero:

nag yactHy 6oabluie 0,1 Mm R =2rg;
nas vacrui, Mensute 0,1 mm R = 1,5rs.

Hallna BenuunHy @, MOXHO TMOACYMTATL BHICOTY BXOAHOIO OTBEPCTHA
LMKIOHA, UCXOJA M3 YaCOBOH MNpPOM3BOJMTENLHOCTH M CKOPOCTH BBIXOA2
rasoB, KOTODYW NpHHWUMAIOT DasHO# Do 15 =20 M/cex,

3. ConpoTueieHre UMKIOHA BHIYHCAeTCH MO Gopmyre

Ap-.=3’__(f._._”i) MM BOL. CT., (132)
4 r Ty
rge U — CKOpOCTb F430BOrO MOTOKa B M/CeK,

y — yiensHHH Bec rasa B Ke/nMm?,

ry — Panuy. BHYTpeHHe# TpyOsl 8 M,

ry — PaIuyc KOXyXa B M.
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Marepuarsie PpuabTpbl. B MaTepuaThX (UALTPAX TOHKOH OUYHCTKH
rasa GuIbLTPYIOIIUM 3JEeMEeHTOM SBIAETCS TKaHb ¢ BOPCOM, HaTAHYTas Ha
mpyxuHHble kapkacol. CxeMa Takux OUABTPOB ¢ PA3TUYHHIMH  PHJb-

TPyIOLIUMHI NaTPOHAMH TpuBeJeHa Ha ur. 73.
[TorpebHaf mOBEpPXHOCTh OUMCTKH MaTepyaTHX (QUALTPOB NMOLCYHTH-

BaeTCA MO CAeayloleR sMnupuueckolt dopmyne:

F =0,05N, 2, (133)

rae koapduimedt 0,05 — yaenbHas mrowanb duabtpa B M4, C.;
N, — 3ddextTiBHan MOIIHOCTL JBHraTens B A. C.

Martepuatele (GuALTPH  JAOT BHCOKYIO CTemeHb OYWCTKM rasa,
OJH2KO NpHMeHeHHWE HX BO3SMOXHO TOJBKO NPH AOCTATOYHO CYXOM rase.

M E~=E

¢ur. 73. CxeMn MaTepuarsx GOHABTPOB:
4 — ¢ MHIMHAPHIECKHUMH NATPoHAMH; §—C PMapMOHHKOOOPAasHMM naTpOHOM.

¥YBNaxHEHHe TOBEPXHOCTH (HJAbTPA 3HAUKTENHHO MOBHILAET €r0 CO~
HNpoTHBNEHHEe W OLICTPO BHIBONMUT €ro M3 crpod. Marepuarsie GuAbTPHI
ANPHUMEHSIIOTCA FJdBHBIM 00pA30M B yCTaHOBKAaX, paboTaiomux Ha JpeBeC-
HOM Yyrie.

duabTpy ¢ HaOuBxamMu. Cpenn QUABTPOB TOHKOM OYHMCTKH rasa B
ra3OMOTOPHBIX YCTAHOBKAX HAULIH DPacnpoCTpaHeHue ¢UALTPH ¢ HAOHUB-
KOH W3 pa3iHyHbLIX MeCTHBIX MaTepuanoB, KaK JApeBeCHHE OMHIKH,
H3MeJbyeHHad B BHAE Pe3KH COJOMa, JYroBOH MOX, JipeBecHble CTPYMXKH
n Ip.

dunbtp mpeacraBnaser CoO60H MeTaNnHMueCKuM UMAMHAP, B KOTOPOM
HaxoIATCS [epeBSHHbe HJAM MeTalJHyeCKHe pellleTKH, Ha KOTOpble U
yKnaanBaeTcs (QuarTpylolut MaTepuali.

3anonHuTe b GUILTPA OKa3biBaeTcsi [JOCTaTOYHO Xopollefl cpeno#t
AN OCTaTOYHON KOHIEHCAMM BJAarM, HaxoasuweHcd B rase, Koropas
CTeKaeT B HHXKHIOIO uacTh GHIbTPA, OTKYAA MepHOAHYECKH CIYCKaeTcH.

OnpiT MOKAa3bIBaeT, UTO OJA TEeHEPaTOPHOrO CHJAOBOrO ra3a o6GbeM
dbunbTpyOUte i MaCChl U3 APEBECHHIX OMHIOK cocTaBaset npuMepdo 0,004 m3
va 1 2. c¢., paa ayrosoro topda — 0,006 #3 na I 4. c.

OYHCTHTENH € UKIHHAPHYECKHMH KOJbUAMU. DTH OYACTHTEIH LIKPOKO
pacnpocTpaHeHsl AJAfl OUMCTKM [eHePaTOPHOro rasa, IKCNnepHMeHTaAbHHIV
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nyTeM YCTAHOBJAEHO, YTO J/S OYHCTKH ra3a B TaKUX OYHCTHTeNsAX Ges opoiue-
Hus He0GX0AuMMO MaKCHMAaJbHO MCMOJAb30BAThH KOHAEHCAT, BbiAeasoumunics
M3 rasa npH ero OXJAXIEHUH, AJA CMAYUBAHMA KOJEL M YaCTHUHOTO
CMEIBaHHS OCeBed Ha KOJbIAX NHAH,

O61uit BUA TOHKOIO OYMCTHTENS C LUMIMHADHYECKMMH KOJbLAMH [d
xpurateas 8 30 x4, ¢, nmpusened Ha ¢ur. 74. KonnuecTBO KOJel B TaKOM
THNE OYHUCTUTEIA COCTABAAET OKOJAO 25 ThiC. LT,

N
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f°1T — Y - - 3
il n LY , 1L -
ff‘. i a4 I’:,——l
. |¢ ) Els L
% - Konbua : = i i
S 1 =
i i ] B o
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% ' -
T P
ST ; :
N P
Pur. 74. Cxema T HXOTO OHH- dur. 75. Cxema XOMGHHHPO-
CTHTENS € NHAUHAPHYCCKHMHA BaHHOro ouncTHTens KOZM.
KOJMb1aMH,

OAHUM M3 HeNOCTaTKOB MeTadNHYecKHX KoJel ABaseTcs ObICTpPOE HX
pasbenaHde B MPOUECCE OYUCTKM rasa.

Ha ¢ur. 75 npusenena cxema komOuHupoBaHHoro ouucTuTenas KO2M c
KOJbUAMH M TNACTHHAMH, npepnoxeHHoro M, H. Menamen u B, A. Mua-
7ep, 1nd nepeABHOM ra3oMOTOpHOR ycraHoBku ¢ asurateneM B 30 4. C.
UcnbiTaHus oudcTHTeNd TMOKas3adH HalexHyl paboTy, HCKIU20ILYIO
cMep3aHde KOJMel, YTO OGHUHO HMMEeT MECTO B OYHCTHTENRX ¢ KOMbLAMH,

[Topsigok pacueta OYUCTUTEAEH C KOJBLUAMM MOXET OBHTh MPHHAT
cnelyouupt:

I. Onpenensercs KOMHWYECTBO MNAapOB BOALI B rase, BHIXOAAIEM H3
rasoreHeparopa:

_ Wp+gH, G, 0,804 (H,+2CH))

8= 0oV, TV, 100

10# 147
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rae We u H, — npouenrtaoe coxepwative Biaaru M somoposa B I ke
TON/NBA;
Hy u CH; — npouentnoe (mo o6beMy) coAepxaHHe BOAOpOAZ H
meTaHa B | M3 rasa;
Gy — BOJa, MOABOAMMAR M3BHe, B K2 Ha | K2 TOMIMBa,;
0,804 — ycnosHbi#t ynenbHuit Bec (Ke[M®) BoasHoro mnapa npH
0°C u 760 mm pr. ct.;
Vg — 06BbEM BAZXHOrO rasa B M3,

2. 3uas TemnepaTypPy rasa, BHIXOIUIETO U3 OUACTHTE/s, ONPeeasioT
70 Tabn. 29 coaepikaHue HaCHILEHHOrO BOAAHOrO Mapa B rase (g: o/HM®)
TIPH [aHHOH TeMIlepaType.

3. Onpelnenserca KOJHYeCTBO BHIMABIIErO KOHAEHCATA:

g=gr— 8 2[uMs. (135)
4. 3apmaBafce weMaeMbIM KO3(PPUUMEHTOM OYHUCTKH rasa Mo guarpamme

dur. 76, onpeaensiOT BBLICOTY KOJel TNpPH JaHHOH BeJHUHHE KOHIEHCa-
4N NapoB.

Tabauya 29

NapudanbHoe paBieHHe M cojaepwaHdHe BOASIHEIX MapoB B rase [MpH
HACBHIILEHHOM COCTOSIHHH

Mapuu- | Conep>kaHue napa B2 Mapuu- | COMEp)KaHue napa B2
Temmnes anenoe | Ha 1 AM3 rasa npu Temne- anBHOe Ha { #M3 raza npn
parypa | Rasmenne |0°Cn 760 MM pT. CT. parypa | maBnemme 0°Cu 760 MM pT.CT.
B OC napa B S oC napa B

MM PT. CT. | Ba1asKHOTO | cyXoOro MM pT. CT.| BI2XKHOFO | CyXOro

20 17,5 185 19,0 | 39 52,4 55,4 59,6

21 18,9 19,7 20,2 40 55,3 58.5 63,1

22 19,8 21,0 21,5 - 42 61,5 65,0 70,8

23 21,1 223 22,9 44 68,3 72,2 79,3

24 22,4 23,7 244 46 75,7 80,0 88,8

25 23,8 23,1 26,0 48 83,7 88,5 99,5
26 25,2 26,7 27,6 50 92,5 978 111
27 26,7 28,3 29,3 52 102,1 108 125
28 28,3 30,0 31,1 54 112,5 119 140
29 30,0 31,8 33,1 56 123,8 131 156
30 31,8 33,6 35,1 58 136,1 144 175
31 33,7 35,6 37,3 60 149,4 158 197
32 357 37,7 39,6 62 163,8 173 221
33 37,7 39,9 42,0 64 179,3 190 248
34 39,9 422 44,5 66 196,1 207 280
35 42,2 45,5 47,3 68 214,2 226 315
36 44,6 47,1 50,1 70 233,7 247 357
37 47,1 49,8 53,1 72 234,6 269 405
i 38 49,7 52,5 56,2 74 2772 | 293 | 461
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5. [IpuHMMad YCAOBHYIO CKODOCTb ra3a B OYHCTHTeJe B Mpejenax
Vou= 0,15+ 0,5 M/cex, onpenensioT auaMeTp OHYHCTHTEJS:

o
D0q=18,81/ =, (136)

Yoy

rae V. — npousBoauTtenpHocTs rasoreHepatopa B HM3/uac (cyxoro
rasa);
Uoy — CKOPDOCTh NPOXOXAeHHA uYepe3 CcBOOOAHOE Ce4eHHEe OUMCTH-
TeAS B M/CeK.

bPap6oTaxHble XHIKOCTHbie O4YHCTHTeNdH. B rasomoropHo#f Tex~
HHKe HEKOTOpOe pachmpocTpaHeHWe MOJYYHIH OUMCTHUTENH C THAPaBIHye-
CKHM 3aTBOPOM, NMpPH KOTOpPHIX MPOMCXOAUT GapOoTax rasa uepe3d cjoH
KHAKOCTH (BOAZ, Macao M mpoy.)., OaHaKO oOuyucTKa rasa Moxer OHTh
yayumieHa Oap6oTaxeM TOJBKO B 10M CJyuyae, eClld Ta30Bb# MNOTOK,
NpoxoAas uYepe3 Cao#f BoOAbl, XOpowio ApOOUTCH, @ CAOH BOABI JOCTATOYHO
Beauk (200 — 300 mm). CyuecTBylone B HacTosulee BpeMs 6apGOTaxXHble
OYHCTHTEJ HE YAOBAETBODAT 3TMM TpebGosauuam. [Ipu Hannyum ruapas-
JHYECKOrO 3aTBOpPa C TNOCTOSIHHOM BHICOTOH YDPOBHA ONTHM2JbHBIH KpY-
TAMHE MOMEHT JBHraTe]s MOMXHO UMeTh TOJABKO NPH- TOM uuciae o6opoToB
B MHHYTy, [pDM KOTOPOM MpOH3BelleHa peryJupOBKAa KauyecTBa CMecCH,
[lepexoa Ha apyro#i CKOPOCTHOH pexuM BbIHYXKIdeT HAaXOJUTh HOBOE
NoNoXeHHe BO3AYINHOH 32CAOHKM CMeCHTens; B NMPOTHUBHOM CJyuyae He-
H36e:KHO HACTYNaeT CHHXKEHUE KPYTALIEr0 MOMEHTA.

Mas toro 4TOObl yCMeWHO NPHUMEHWTb B OUYHCTHTENAX ¢ GapboTtaxem
THApaBanyecKui 3aTBOp OGOJbLIOH BEHICOTB, MPH KOTOPOM COMPOTHBIE-
HHe TMAPABJMYECKOrO 3aTBOpa M3MeHAN0Ch Obl B COOTBETCTBHH C pac-
X0JOM rasa, obecneuuBas MOCTOAHCTBO MPONOPUHHM MEMXIY rasoM M BO3-
OyXOM B paboueli cMeCH Mpu BceX BO3MOXHHIX ee pacxonax, U. C. Mesu-
HBIM TNPeNJOXeHa KOHCTPYKUMA BOASHOrO OYMCTUTENS IIePEMEHHOro co-
npoTtueieHus ¢ raybokum GapGotawem (dur. 77).

Ha dwur. 78 uso6paxennt peayabratel CpaBHHTeAbHHX [0-yacoBux
UCMBITAaHUH OuucTHTedelt Ge3 BOAW W C BOJAOH C raybokuM Gap6oTameM.

3a mepuol MCNBITAHHH MO IepBOM CXeMe MblJleCOAepXaHHe B rase
mocie OuMCTKH okasanock paeHbiM 0,10 2/#3, a2 mo Bropoft cxeme —
0,07 2/,

Takum o0pa3om, HaaWyue BHICOKOrQO CJI0M BOJH B KOJbUAaX YMeHb-
laeT MblecofepkaHHe B ra3e mocie OYHCTHTeas B MOJTOpA pasa.

aexrpoduabTpsl. [lepBhili CcOBETCKHI 3MEKTPOPUALTD A OUMCTKH
raza Obi1 noctpoed B 1925 r. na 3aBone ,Kpacubiit BuGopxeun“ wHHX.
BatimakosbiM, B 1928 r. 6bin1 cosnan Tpect ,lasooynctka“, Ha Npen-
NPUATHAX KOTOPOr0 H HAa4anach MOCTPoHka 3JeKTPOdHABTPOB.

Ha raszoreHepaTOpHHIX CTaHIMAX TEXHOJNOTHYECKOTO ra3a 3/eKTpHYe-
Ckasd OYUCTKA NOAYYAaeT 3HAYHUTEeNbHOE PACNpPOCTPaHeHHe K OKAasbiBaeTcsd
3HaYUTENpHO JelueBae JPYTUxX crnocoGoB 0yucTKH. Pacxon 3neKTpo3Hep=
ran coctasaser npumepuo 0,5 kgm wa 1000 M3 rasa,

Heo0Ox0miuMO OTMeTHTb, 4TO 3/]eKTPHYECKas OUYKCTKAZ ras3a no3BoJser
BLIJe HTh M3 Hero MenabdailliMe B3BellleHHbleé YaCTHLH, HE NOLNANOUIHECH
H3BJeYEeHHIO APYIHMH CNOCOOaMH.
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®ur, 78. KasecTBo ouHCTKH rasa 8 Oqu-
cTurene ¢ ray6okum OapBoTaxkeM H
6e3 6ap6oTaa.
(Tonaugo — 6epesoBble uypkH ¢ abco-
MOTHOH BAaxHocThio 11—129,. Pacxopn
raza — 73—74 wumdfuac. TemnepaTypa
rasa mnocie owHctureas 40—43° C),
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B ocHOBe npuHUMMA 3MeKTPHYECKOR OYHMCTKH ra3a JeXHT Cnocob=-
HOCTb YACTHLL TNbITH, CMOJH, BNArd, B3BElUEHHHIX B rase M HAXOAALIMXCH
B MOJIe BLICOKONO HAMpPsKeHHs, MOAYYaTh 3/eKTPHYeCKHH 3apsad, Nepeme-
WathCl OT OJAHOMMeHHO 3apshKeHHOro 3JaeKTpoJa K MNPOTHBOMOIOXHO
3apsxeHHOMY H 3leCb ocejaTh. [N JAOCTHMEHHH ITOr0 3JeKTPHYECKHE
{unbTpsl paboTalOT Ha NOCTOSHHOM TOKe.

B cxXeMy YCTAHOBKM AAst 3JeKTpudeCKOR ouuctku rasza (dur. 79)
BXOIAT: 3JMeKTPODUIBTD, BHICOKOBOJILTHHIH TpaHchOpMaTOp, BHIPAMHUTENb
M UUT ynpasjeHHS.

[TpuMeHeHne 34eKTPOPUALTPOB B ra3OMOTOPHLIX YCTAHOBKAX XOTH M
conpskeHo ¢ Heo6X0oAuMOCTBIO pa3paboTkH OGolee KOMIAKTHHIX KOH-

10

$ur. 79. CxeMa YCTaHOBKHM IJA 9JeKTPHYECKOH OUMCTKH rasa:

7 — OTBOR OYMIUIEHHOTY Ta3a; 2 — 3NeKTPOPUNBTP; IF—KopoHHPVIo WMHEA

3neKTpoa; 4 — BXOA CHporo rasa; 5 — BHI'Py3Ka NWH; 6 — 3neKTpO-

ceThb; 7 —KUT; & — TpaHchopmaTOop BHCOKOTO HANPSIKeHHsI; 9 — Bhi-
npsisurenb; 70 — CHHXpPOHHHH{ MOTOD.

CTPYKLUMHR, IPUMeHeH:N PA3MMYHBIX MCTOYHHUKOB TOKA Y AelIeBHIX, WIHPOKO
JOCTYTHLIX CNoco00B er0 TpaHCPOPMALIMH H BHIIPIMJIEHHS, OJHAKO CJe-
JyeT CYMTATh, YTO AOCTOHMHCTBA 3TOro cnocofa ZaloT eMy npaso Ha Oes-
YCI0BHOe BHeipeHHe B 3Ty 00JaCThb 3HepreTHUeCKOR TeXHHKH.
" WHa ¢wur. 80 npuBemeHa cxeMa KOMNAKTHOro 3MeKTPOOHUALTPA [IA
Ta30MOTOPHHX YCTAHOBOK JIerkoro THma., OUABTD COCTOHT U3 Tpex
OCHOBHHIX YacTel: HH>KHeH, 3anonHeHHOH BOAOH, cpelHel, COCTOsAlIEH H3
JALIPYATHX KOHIEHTPHYeCKUX LUIUHADOB, COGCTBeHHO 3MeKTPODHUALTPA H
o0orpesaTebHOro npucnocobaenusi, paboramomero OT BHXJIONHLX T'a30B
JBaratens B8 BepxHeit uwactu, OOGorpes HeoOXOAHM [1s TOAAEDXKAHHA B
CYXOM BuJE H30JATOPOB, DACNO/JOXEHHBHX, KAK 3TO BHJHO H3 CXeMH, B
BepxHelt yacTH QuabTpa. B 3aBUCHMOCTH OT 3arpssHeHHOCTH rasa yYHOCOM
M CMO/MaMH, OuuCTKa GuibrTpa npoussoguTcs udepe3 8 =50 uwac. Hempe-
puiBHOit ero pabothl,

CreneHb OYHCTKM rasa OT CMOJBl M MbJIH 33BHCHT OT TeMmepaTypH
T33a, ero BJAAKHOCTH M CKOPOCTH npoxoxiaeHuss B duabTpe, OnHako Ha
K03 uuUMeHT OYMCTKHM rasa riaBHOe BJAMAHHE OKa3biBaeT CHJIa TOKA
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dur. 80. CxeMa 3J1eKTPODHALTPA - AAf
YCTAHOBOK NE€rKkoro tHnRa: . 4

7— BHIXJIOMHBIe Ta3H; 2 — KOPOHUPYIOLIH sneK-
TPOM; F — HIMHHH KOPOHHDP VIO IUHHA 3TeKTpOn;
4 —nogytwka H3 OGHABTPYWILero Mmartepuana;
J — QHIHHAPHYECKHWE KoOJbla; O — BX0A rasa;
7 — Bopa; 8 — wabene BHICOKOTO HAaIlpSHKEHKA;
9 — usonATop; 70— HAKUOHHE 3a)KUMEl; 17—Ko-
POHUPYIOINUA 31eKTPOA; 12=—KOHYCHEIH P HIBTD;
13—HIHUA KopoHUpYyIMUH 97eKTpoa; 74— B[~
X0A ras3a; J5—KoHTPOABHAA NPOo6ka; J6—HHXKHAA
KpHUWKa.
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Eung moka kopoutr nar 1 noz w npoloncku koponupyrowed
eucmenht § mA

@ur. 81. Kosp¢puiHEHT OUYHCTKM [a3a OT CMOJbLI
B 33aBHCHMOCTH OT CHJ]bl TOKA KOPOHBI.
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kopoHbl (dur. 81). Yem OGoabiie BAarocOAepkaHHe rasa, TEM Bhlillie
KaueCTBO ero OUHCTKH.

Ounctka renepaTopHoro rasa or cepsi. Cepa B reHepaTOpPHOM rase
COZEpWHTCA TraaBHbIM 00OpasoM B Buae ceposonopoja (HyS), KoTopwit
Mpu CropaHdu Beledser Ooablioe koandectsBo tenua (5995 xkkaafm®).
CepoBojopon u coeiuHeHus, 00pasyioluuecss NPH ero CropaHdu, paspy-
ILIAI0T AeTaJd [a30reHepPATOPHOM YCTAHOBKH M JBUIATeNf; NOITOMY OHH
ABJAAIOTCA BpedHBIMH IPUMECSIMH TeHepaTOPHOro rasa.

OuncTka reHepaTOPHOro rasa 0T CePOBOJAOPOAA MOXeT IPOU3BOAHTHCH
IBYMSI €cnoco0aMH: CyXUM H MOKDBLIM.

[Tpu cyxom crnocobe OuHCTKH ra3 MNpOMYCKaeTCqd Yepe3 TBepAYIO Maccy,
NOrJaoIannyio ceposoaopoi. B kadectBe Takofi Macchl OOBIYHO HCNOJb=
3yI0T 00.J0THYIO pYAYy, M3BeCTh M AKTHBHPOBAHHLIHK YTO/b.

[To pavnem HATH, nauGoabinit 3pdexkT cepoOUMCTKH rasa jaaet
dKTHBHPOBAHHBI{ Yyroab, MOJydYaeMbldf 4awle BCero MyTeM CllelpanbHOR
TePMHYeCKOH WIH XMMHyeCKO# 00paboTku oOOLIYHOrO JApPEBECHOro Yyrid.
AKTHBHDOBaHHHH# yroas noriowm@er npo0 959%, ceps, conepxanieica B
rase.

M3 MOkphIX crnoco60oB OYHCTKH reHepaTOPHOroO rasa OT CepOBOAOPOJA
Haubonee NPOCTHIM ABAAETCH COJAOBHH, OCHOBaHHBIt Ha oOparTmmoll peak-
WU MeX1y COJAOH H cep0BOAOPOIOM:

Ny,CO,+ H,S 2 NaHS -+ NaHCO;,. (137)

[lpu npombiBKe rasa COJOBbHIM pPACTBOPOM DPeaxklHs NMPOTeKaeT (Jesa
HANpaBo, T. e. CEPOBOAOPOJ MOIJOUIAETCH M a3 OYMUIAeTCs, a NPHU pere-
HepaIMK ‘Deakuust WAeT CNpaBa HANeBO ¢ BhlieNeHHeM CepOBOJOPOJA.

YcraHoBka A OYHCTKM rasa no COAOBOMY cnocofy COCTOMT H3
MOTAOTHTENS! M pereHepaTtopa, YacTO HM3rOTOBAseMBIX B OAHOM OJ0Ke.
Kak pereHeparop, Tak M NOrOTHTENMb OOBIYHO 3aMONHSIOTCA HAacaiKoH:
oepeBaHHON, XopaoBo#, KOokcom M Ap. Pacxonm comwl cocrasaser 0,1 —
0,2 k2 na 1 xe segenedtoro ceposonoposa. Crenedb ouncTka 85—90%.
Pacxon Bo3nyxa Ha perenepammio pacrtBopa 2,5—3,0 M3 Ha 1 M® rasa.
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[J1ABJA Vi

YCTPOMCTBA I PO3XXHI'A FA30OI'EHEPATOPA

26. YcnoBua paboThl BeHTHJAATOPA PO3WKHra

3anyck rasoMOTOPDHO# YCTaHOBKM HayMHaeTcs OOLIMHO NpoLEeccoM
pO3Xura TOINJIHBA B rasoreHepatope, T. €. J0BeleHHEM HeKOTODOH MacCH
TON/MUBA [0 TeMIepaTryphl, AOCTATOYHOH A/ NMPOTeKaHH ra3oreHepaTrop-
HOro mnporuecca.

Ha paMTensHOCTB po3xura, MOMHMO NPHMeHHeMOro crnocoba, BAHAOT
crneaywoue QaKTopsl

a) peaxiHoOHHaa cnoCcOOHOCTh TOMIMBA;

6} BJIAXHOCTb TOIIMBA;

B) JHAMETD, YMCJAO M pacnonoxende Gypm;

r) pacxox rasa (IPOM3BOAMTENLHOCTH BEHTHIATOPA).

Onvitamu, mnpoBeaedusiMu 8 HATH, ycranosaeHo, yro BeICOTA pac-
MoJMOXEeHHs (GYypM B KaMepe 33aMeTHO BJIHSET HA MNPOAOKHTENBHOCTH
pO3XHra,

[Ipu yBennuenuu JuaMerpa QGypM M TNOCTOAHHOM JaBJeHHH AYThS
CKOPDOCTh CTDYH B CNOe TOMIHBA 3aTyXaeT MelleHHee, 4TO YCKOpsAeT
pacrnpocTpaHeHde (POHTA rOpeHHs; 3TO NMPHBOAMT K COKPALIEHHIO NMepHola
HApaCTaHWd TeMNePaTyp, a c/AeAoBaTeqbHO, K YCKODEHHIO Inponecca
pO3XKHra,

Hanee, B peaynbTate MNpoBelleHHBIX ONHITOB YCTaHOBJAEHO, HTO MPO-
DOMHUTENBHOCT PO3MHIa rasoreHeparopa He 3aBHCHT OT uMclta QypM H
o6paTHO mNpoONOpuHOHAJIbLHA MX JAHAMeTpPY, NMPH OAHHAKOBOM JABIEHHH
BO3AYIIHOIO AYThd.

Jasg pozxura TonIMBA B rasoreHepaTope INPHMEHAOTCH LieHTpobex-
Hble BEHTHJATODHl C DYYHBIM HAH MeXaHH4YeCKHM (S/MeKTpHYeCKHM) NpPH-
BOJIOM.

Kaxnei#t BeHtHasTOp MOMer paboTaTh M Kak BCachBAIOMIMM, H Kak
HarHeraTeabHH#, B nepsom ciayvae TpyGONpoBOA MPHCOEAMHSIETCH K BCa-
CblBaollleMy naTpyOKy, a HarderaTeJbHbI CoelduHSeTCH C aTMOChepol;
BO BTODOM CiAyuyae, HAoGODOT, BCACHIBAOIIHK naTpyOoK coelHHASTCH C
aTMocdepolt, a HarHeraTenbHHM — ¢ TpyOomposoaoM. Teoperunuecku
MOXHO CYHTaTh, 4TO pa3pexeHHe B nepBoM ciayuyae OyIeT PaBHO AaBle-
HHI0 BO BTODOM,
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OTcachlBaloLIMe BEHTHAATOPH MOXHO BK/AKOYATh B [A30MPOBOL MNepes,
<MecHTe/NeM JIBHrarte/s, B leldX TOACOCa rasa OGamke K ABHraTeNo H
YCKOpEHHfi MyCKa, MM HernocpeiCTBEHHO 33 ra3oreHepaToOpPOM,

IIpn HardeTalolleM BEHTHIATOPE BO3AYX IONAJLacT B KaMepy rasu(puka-
UMM Tra3oreHepaTopa, 4 ras BHIXOJAMT WIH 4epe3 TpyOy poaxura, wiau
Yyepe3 OTKPBITHIR JIIOK, WIH MOMXeT HarHeTaTbCs UYepe3 BCKO CHCTEMY.
$akTHYeCKad NPOM3BOJMTENLHOCTh BEeHTHJIATOPAa 3aBUCHT OT TOrO, B

360 | [ ]
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®ur, 82. [MponasopurensHocTs BentHaaropa 3MC-21
F 3aBHCHMOCTH OT MECTa ero BKJIIOYEHHA 8 CHCTEMY
razoreHepaTopHoil yCTaHOBKHU.

'KAKoe MECTO ra3OreHepPaTOPHON YCTAHOBKM TNPOH3BeleHO ero BKIKYEHHe.
Ha ¢ur, 82 apuseneHa XapakTepHUCTHKAa NPOM3BOJAMTENLHOCTH BEHTH/IsA-
topa 3UC-2] B 3aBHCHMOCTH OT MeCTa €ro BK/IYEHHS B CHCTeMy ra3o-
reHepaTOpHO# yCTaHOBKH.

27. XapakTepUCTHKH BEHTHIATOPOB, IpUMeHsAeMbIX [Js PO3XKHra
rasoreHepaTOpoB H JJd AYThbS

Bentunsarop, cosfaomuit u3bsiToynoe masienve go 100 mm Box. cT.,
KaK MPaBHIO0, H3rOTOBAAETCA C OOHHUM paboduM OMeCOM.

[Monuvitt Hamop H BeHTHIATOpa COCTOUT M3 CTaTHyeckoro rI; X au-
Hamuyeckoro H, Hamopos, T. e.

H=H¢+Hn.

CraTHYeCKH# HaMop 3aTpayMBaeTCs Ha MpeopO/JeHHe COMPOTHBIACHHA
«CHCTEMEL.
BeauunHa IMHAMM4eCKOro HAmopa oOnpefenseTcsi H3 COOTHOIUeHHs

P2
Hy=t0m (138)
Tae y — ylelbHbIH BeC OTCACbiBAEMOro rasa MPH JAaHHOH TeMIeparype M
760 mm pt. cT,;
U — CKOPOCTh ra3a B TpyGonpoBole 8 M/Cek;
g — ycxkopeHHe CHIb TsxecTH, paBhoe 9,81 M/cex.
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MowHocTs, norpeb/isieMas BeHTHISTOPOM, C YUETOM THADABAHYECKHX W
MeXaHM4YeCKUX NOTepb HA TPeHHe W B 3a30pax OydeT paBHA

Q'H'yr

Ne = 60.102-7

Kem, (139)

rae Q -— npou3BOLMTENBHOCTD B M3[MUH;

H — peftctuteIbHBIf HATIOP BEHTWAATOPOB B MM BOA. CT.;

7} — NOJHBIH K. M. H. BEHTHAATOPA,

Yr — YOEJbHBIH Bec Ta3a B K2fHM?.

IIpu pacuere U nogBope BEHTHAATODOB ChaeAyeT NOMHHTb, UTO BeH-
THISTODL Ha 3ajJaHHOM uucae 0O00pOTOB MOrYT B WHPOKHX TMpefefax.
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dur. 83. XapakTepucTHKa BEHTHIA- dur. 84, XapakTepHCTHKA BEHTHAATOPA
topa BI=197 npu pa6ore ot akkymy- BI'-197 np# pa6ote OT aKKyMY’asTOpa
aAATOPA Hanpsxenueu 12 g, HanpsxeHueM 6 6.

H3MEHATb [POU3BOAMTEJbHOCTb, CO3J4aBaeMblii Hanmop ¥ morpebaseMyio
MOIIHOCTh, B 3aBHUCHMOCTM OT CONMPOTHBJIEHHA CHCTeMBl H 9KBHBa/IEHT-
HOCTH ee CeudeHHH.

B TO e Bpemsi, LA KaXAOr0 BEHTHIATOPA MOXeT OHITb TOJABKO
oouH HauGosee BHIFOAHBLIH pexxuM, ¢ HauGosee BBHICOKHM K, M, .

B npakTuke 3KCMAOATallMH CUJAOBHIX Tra3oreHepaTOPHHIX YCTAHOBOK
PO3XMI TOMAMBA B ra3oreHepaTrope, B 3aBHCHMOCTH OT ero NpPOM3BOAH-
TENBHOCTH M TpeOyeMO# BeJHYMHBI MOJHOTO Hanopa, OCYUIeCTBAAETCH:

a) PYYHBIMM HJAM MeXaHUYeCKUMH BeHTHISTOPAMH aBTOTPAKTOPHOrO
THIA;

6) sentunaropamu cucteMnl B. H. Koctoukuna;

B) BEHTUIATOPAMH CHCTeMbl , CHPOKKO®;

r) CneHHanbHLIMH BeHTHASTOPAMHM, BHIMYCKaeMbIMH 33BOJAMH, H3ro-
TOBJASIOLMMH Ta30MOTOPHBIE YCTAHOBKH.
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ABTOMOGH/IbHEIE NEKTPOBEHTHAATOPHI. 13 aBTOMOGH/BHEIX 91eKTPO~
BEHTHAATOPOB ynotpebaserca BeHTMasTop Thna Br-197, paGotaommi or
akkyMyasTopa HanpsokenmeM 12 g, nmna astoMoGuns 3VIC-21, u or
aKKyMyasTopa Hanps:keHueM 6 ¢, mns astomoGuna ['A3-42.

Ha ¢ur. 83 npuBegeHel ero XapakTepuCTHKH npH paboTe OT aKky-
MyasaTopa HanpsoxkeHueM 12 @ u Ha dur. 84 — npu paGote OT akKymMyad-
TOpa HanpsxeHHem 6 .

ITo Mepe cokpauleHus pacxoja BO3LyXa (NpPHKpLITHE ApoOCCens), Kak
9TO BHAHO M3 NMpPHBeJeHHHX XaPAaKTePHCTHK, YBeAHUHBaeTcs 4uca0 o6o-
pDOTOB DOTOpPa M yMeHbluaeTcs Cu/1a Toka. B 9TUX YCHAOBHAX Harop
pacxonyeTcsi Ha HApacTasue CKOPOCTH M NpPeOAOJeHHe CONpOTUBIeHHS
APOCCeNHPOBAHHUIO.

O6mnit KosdHUHEHT NOAE3HOrO AeHCTBUN IEKTPOBEHTUAATOPA

_ APW 140
= 36TV * (140)
raie AP — nepenad 1aBJeHHS B MM BOX. CT.;

Ws — pacxox sospyxa B M3/dac (Mnu kefdac);

I — cuna ToKa B @,
V — HanpseHne B 6

367 — nepesonnoit xoadpuumneHT ¢Mm B KeMfdac.

Pyunoit sentnaatop posxkura KT-12. Bentunstop KT-12 ycranage
NKBAeTCA HA rasoreHepaTopHoM TpeneBodyHOM TtpakTope KT-12 u o6cay-
JKuBaeT [a30resepatop, NuTawwui ApeBecHbiM rasoM asurateas 3HMC-21A
MowHoCTBIO 45 4. ¢. Bentunarop ueHTpOGexHst, € DyYHBIM TpH-
BofoM. Kopnyc BeHTHAsAsTOpPa /MTOH, UYTryHHHH, OTAMTHIH C ONOPHOH
naowAako u aByMs maTpyOkamu: GojblLO# OTBOAMT a3 OT BeHTHAATOPA
3a mpejensl KaOWHBI, a MaJblft OTBOAMT ras Kk obGorpesaTesio.

Hentpo6exHslii BeHTHAATOP cucTeMbl B, H. Kocroukuwna. BenTu-
MATOP CHCTeMbl KOCTOUKMHA CTDOMTCS BOCHMH HOMEPOB C JIUAMETPOM
koneca ot 250 mo 700 mm. CocToMT M3 YYTryHHOrO JAMTOrO KOKyXa ¢
nanamM AN YCTaHOBKM ero Ha CrielualbHOR nonacraske Han GyHOaMeHTE.
KpuabyaTka BeHTHAATOpPAa JHMTAafA, HacaXeHa HA BaJ, 3aKaHYHMBAKQILMHCH
IIKUBKOM IAs MPUBOAA BeHTHUAATOPA OT 3AeKTPOMOTopa. Bmbop BeHTHAA-
TOpa Npon3BoAaT oObYHO no TabnaumuaM, ans 4ero HeoOXOIMMO 3HATh
TpeOyeMblf MOJHBHA Hamop B MUANUMETPAaX BOASHOro C€roiba U mMpou3-
BOAMTENBHOCTh BEHTHAATOPA B KyOMueCKHX MeTpax B CeKYHIY.

HentpoGexunldi BeRTHNSTOP ,CHPOKKO“, [lnf CTaUHOHADHLIX raso-
reHepaTOPHHIX YCTAaHOBOK HaHGo/iee YNOTPeOHTe/IbHB BEHTHAATOPH Cpel-
Hero pasmeHuns cucteMsl ,Cupokko“ Ne 2 m Ne 4 ¢ NOBOPOTHLIMH
KOXyxaMu, BemuuvHa Hamopa, CO31aBAEMOr0 3THMH BeHTHIATOPAMH, CO-
crasaser 20+ 180 mm Box. cr. ¢ sarparo# Mowmmocti go 3,3 kem.

B rta6a. 30 npuBepeHnl OCHOBHHE JaHHHE MO HauGoJee 4YacToO MPH=-
MeHsieMbIM BeHTUAATOpaM , CHPOKKO“,

IMonbop BeHTHATOPOB TpebGyeMblX XapaKTEPHCTHK NPOH3BOAMTCA MO
CllellHaAbHBIM TaGmuuaM M 3aBOACKHM Karamoram [10].
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FTABA IX
TF'A30BbBIE IBHI'ATEJIN

28. MoTopHbIe CBoicTBAa reHeparopHoro rasa

['eHepaTOopHbll ras, nojayuaeMblit B pe3ynbTare rasubuxaliy TBEpPAOTO
TONAMBA, NpelCTaBafieT co6O# MeXaHMYECKYl0 CMeChb HeCKONbKHX rasos,
Kaxabi M3 KoTophx oO6jgaZaeT HHAMBHAYaJbHLIMH CBOMCTBAMH H IO
CBOeMY BJuseT Ha paboTy InBHrarens.

HaubGonee cyulecTseHHBIM HeXOCTATKOM TreHepaTOPDHOrO Tra3a Kkak
MOTOPHOrO TON/IMBA SABASETCH €ro Hu3Kag TtemmoTBopHocTs (1150—
1300 kkaa/m®), uto obycnaBAmBaeT M HU3KYIO TENNOTBOPHOCTL pabouett
rasoBO3AYUIHOH CMecH,

Ec/i npuHSTh TeNIOTBOPHOCTh reHepaTopHoro raza H,=1250 kxaa/Hmd,
TO TeNJOTBOPHOCTH ra3oBO3AYWHOR cMecn FHy; npu kosdduumeHre
K36biTKA BO3nyXa a=1 ¥ TeopeTuueckH HeOGXOAMMOM KOJHYECTBE BO3-
ayxa ana cxwranus 1 m® raza Ly= 1,2 m®/m3, Gyzer paena

- HH
H/TH
H
Hg = _l_—i-lt-z—l,z = 568 Hh’a/ll'lHMs,

B TO BpeMs KaK TeINIOTBOPHOCTb GeH3OEOBHymHOH cmecH npn a= ]
6ymer paBHa

: H,
Hi= ot 12
HJIH
"3, 10400

Taxum 06pasoM, OTHOIeHHe TeMJOTBOPHOCTH Tra30BO3LYILIHON CMeCH
K TennotsOpHOCTH OeH30-ra3oBo3fyiiHON cMecH Gymer paBHO

568
ags = 0,642.
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Ha TenJoTBOPHOCTD CMecH  CYIECTBeHHOe BJHAHHE OKa3biBaIOT
H BOAAHble MApH, Hacuwatwue ras. OObeMHasi A0Jd Napos BOAH B rase
OyneT OnpeneasTbCA OTHOLWIEHHEM MApUHAAbHBIX AABJEHHH:

P

s
x=—75—,

rae X — ofbeMHas #0Js Napos Boam B rase (tabm. 23);

Ps — naBneHne CyXHMX HACHIIEHHBIX NapOB;

P — nasneHue BJAXKHOrO reHePaTOPHOTO rasa Mepel CMeCHTeNeM.

OueBunto, yem Gosblle CONPOTHBJEHME YCTAHOBKHM, T. €. YeM MeHblLe
HaBneHue raza P, Tem 6Goablue oObeMHas J0nsi BOASHbLIX NMApOB W HHUXkKe
TeNJOTBOPHOCTh pabouell cmecu,

S¢ddexTHBHAS MOHOCTh UYeTbIPEXTAKTHOrO ABHMraTels BbIPAXaeTCs
dopmynoit

P, Vyn
Ne=—"355— 4. €., o (143)

roe P,— cpenHee agdeKkTUsHOE lasleHue B Ke/CM?;
Vi — nuTpax pBHraTens;
1 — 4uca0 OBOPOTOB ABHMraTeNsi B MHHYTY.
Cpennee 3ddexTHBHOE AaBAeHHe

P¢=010427'Hg’7cm"7v‘77i—"P1. K&/CMz, (]44)

rae M — TenJ10TBOPHOCTL CMecH B KKAA[KZ,
Yew — YHICNbHEIR BeC CMECH B YCAOBHSX OKDYXaiomeH Cpeiul B Ke | M3;
%y — K03$PULUHEHT HanoAHeHMs ABHUraTens;
7i ~— UHIHKATOPDHEIR K. M. 1.;
P_ — cpennee nasieHHe TpeHus B i{e/c.M2

Aﬂannanpysl dopmyny amas onpedeneHus cpefHero 3¢ {deKTHBHOrO
JABAEHHS, MOXHO 3aMeTHUTb, 4TO B OOwmeM cJayyae C NOHHXKEHHEM TelJo-
TBODHOCTH ra30BO3AYLIHOHW CMeCH yMeHblIaeTcsd Be/JHYHHA CpeiHero 3d¢-
¢exkTHBHOrO 1asieHnd. BMecTe ¢ TeM yMeHbluaeTcd BedHyHMHA ko03ddHu-
L¥eHTa HANOJHEeHUS ABHraTeld —HHIMKATOPHBIA K, M. 1.

YMeHnbuenve Ko03(pduuMeHTa HANOMHEHHR [BHraTeAs NPOUCXOZUT MO
ABYM NPHYHHAM: BCJAEICTBUE MOBLILIEHHOH TeMImepaTypbl ra30BO3LYLIHOH
cMecH mpoTus OeH30- MMM KepPOCHHO-BO3IYLIHOH M 33 CYeT JONOJHUTENb-
HOrO CONpOTHB/AEHUs Ta3oreHepaTopHo# ycranosku. Ha dur. 85 npu-
BefleHa rpaduyeckas 3aBHCHMOCTb MOLUHOCTH JABHrateqs OT TeMIepaTyphl
reHepaTOPHOro rasa mnepej CMeCHTeleM, M3 KOTOPOH BHIHO, YTO YBelH-
yeHHe TeMnepatypwl raza ot 20 go 70°C cHmxaer MoOwHOCTH Ha 259.

Ananu3supys Ko3¢pPHUHMEHT HANOMHEHHA [BHraTels 7, C TOUKH 3DEHHA
TePMOJMHAMHKH, MOMHO MNOJYUYHTh LI Hero Clefyiouiee BBHIPAxeHHE:

eP P T
ﬂu — a r 0 , (145)
T Py(e—1)

rie P, — naBieHHe BCACbiBaHWS;

T, — TemnepaTtypa BCACHIBAHHS;

P. — naBieHHe OCTaTOYHLIX Ta30B;

T — TemMnepatypa OCTaTO4YHHIX [2308B;

g — CTeleHb CKATHA.

a
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Ecau nBuratens NePeBOLMTCA C XUIKOrQ TOMAMBA HA reHepaTOPHbIH
Ta3, 10 & Ty m P, ocTauyrca ©e3 wusMmeHenus, a Pg, Ty u T, npumyr
Apyrde 3Ha4eHus,

[Ipn pabore meuraTenss Ha reHepaTOPHOM rase JaB/eHHe BCAchBa-
Hus P, 3aBuCHT OT CONMpPOTHB/EHHMA I'a30TeHepaToOpa (ckopocTi BO3Ayxa
B (QypMax, BHICOTH CJOS TOM/IHBA, 3€PHHCTOCTH TONJIMBA H Ap.), OT
CONPOTHBACHHA CHCTEMBl OYHCTHTeJeH M ra3ompoBOJOB, eC/H B YCTaHOBKE
HeT BEHTHJATOpA, HAarHeTaloUlero BO3AYX B rasoreHeparop.

Takum 06pa3oM, yMeHblIeHHe TPeX BaXHeHLIHX NapaMeTpOB — TeNJO=
TBOPHOCTH paboueit cMecH Hy, K03p-

(pHLHeHTa HANOAHEHHA 7, M HHIUKaA~ P ——
TOPHOTO K. M. A. CHHXAaeT BelH- ™~
YUHY cpelnero 3QdekTHBHOrO HaB- gy
JeHust HA BCeM JMATIA30He uHCEN
000pOTOB ABHFaTeNd, YTO MPUBOMMT & g9 NG
K COOTBETCTBYIOUIEMY NaJeHMIO MOLL- & N
HOCTH H CMELLEHHIO €€ MaKCHMYyMa §70 \
B CTOPOHY MeHbIlero yucia obopo- =
TOB.

oMuMo nmnepeuyHCleHHHIX (aK- 5030 04 W W W&
‘TOpOB, NMpH NepeBOje ABMraTeNs Ha | Temrepamypa easa § °F
TEHEPATOPHHIH a3 M3MEHAETCA H ,
MEXAHUUECKHA K. M. N. 7u. dur. 85. BausHue TeMnepaTypsl reHe-

Koadduuuent 12, XapakTepH- paTopHOro rasa mnepel CMECHTeAEM Ha
BYIOLMH HM3MeHeHHe MEeXaHHYEeCKOTo MOLIHOCTb IBHraTens.
¥. 0. . C NiepeBONOM JBHraTeas Ha
TEHEPATOPHHH ras, ONPEeNseTCs U3 CAefyIOLIEr0 COOTHOIIEHHA:

i (123) (146)

M= 7, (HIKOE TONAKBO)

# TIpY Naflenun MoOLIHOCTH B mpefenax 30—509, cocraBaseT mpHMepHO
0,9—-0,7.

B pesyabraTe yKasaHHHX MPHYAH JMTPOBAs MOLIHOCTH Fa30BHX [BH-
ratefdet He npembimaer 8 —14 4. g/c npotus ABuraTeaeH KHUAKOrO
-ronmmBa 14—30 4. ajc. [lpdratenn XKHAKOrO TONAHBA, NEPeBeleHHHIE
Ha ra3 6e3 Kakux-AMGO CrMeUHaAbHBIX TepelesoK, OOGBIYHO TepHAlT A0
509, cBOEH MOIUHOCTH, ,

TenaOTBOPHOCTh TIeHEPATOPHOTO ras3a ONpefensieTcsi COAEPKAHHeM
8 HeM ropiounx xommonentros CO, H, u CH,. .

B ypaBHeH#e HWHIMKATODHOH MOLIHOCTH [JBHrare/ii BXOAWT 3HAuEHHE
“TeMJIOTBOPHOCTH TEHEPATOPHOrO rasa.

Boaee TuiaTenbHBI# aHANH3 TOKA3bIBAET, YTO HepedKH CAydYad, KOraa
3TA 3aBUCHMOCTb HAPYLIAETCA B CHAY TOrO, YTO 1ENNOTBOPHOCTb pabo-
yelt cMecH, ONpenendiomWias MPH TPOYHX DPABHHMX YCAOBHUAX KOJIHYECTBO
‘TeNa, BBEJEHHOrO B MABHraTelb B €0MHMLY BpEMEHH, 3aBHCHT OT BelH-
4uHBH L), KOTOpasA pa3ivyHa and BCeX KOMIMOHEHTOB CMECH.

M3 otmenbHbx ra3oB (He CMewIaHHBIX) MAaKCHMAaJBHYK TelIOTBOP-
mocTs umeer Oyran —25 900 xxaa/wm® (npu 15°C u 1 ama) w mnun-

Il 7. K. Kennepcs. 161
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MaabHyo — goaopon — 2570 xxaa[nm3, T. e, npubausureavHo B 11 pas
MeHblie, ueMm y Oyrana. Ecan ¢paBHHTh TemIOTBOPHOCTH cMeCeH 3THX
ra3oB C BO3AYXOM TIpH a=1, TO oOkawercs, uTo OyTaHO-BO3LYLUHAS
cmech obanaer tennoreopruocteio 809 wxaa/rm3, a BoaoponHO-BO3AYLL-
Hasi — T18 wraa/rm®, 1. e. pasuuua cocrasiser Bcero Jmmb 119.

CpaguuBan O6yTaH ¢ OKHMCbiO yraepona (TenJOTBOPHOCTB KOTOPOH
pasua 2800 kraa/r M3, T. e, npumepuo B 9 pa3 membwe, uem y OyraHa),
NOAYYHM, 4HTO TeIVIOTBOPHOCTHL CMeCH OKHCH Yyriepola ¢ BO3AYXOM
pasHa 854 xraajim®, 1. e. Ha 59, Gonbwe uyem y OyTaua.

[Tono6GHY10 KapTHHY Mbl MoXeM Hab/MionaTh ¥ NDH CPaBHEHHH KOMIIO-
HEHTOB IeHepATOPHOro raza Mexay coboti. Tak, TemroTBOPHOCTb 1 HM®
Merana npumepno B 21/, pasa Goabwe TenaorBopHoctd CO u H,,
a TenJaOTBOPHOCTh Pabouedl cMecH ero C BO3AYXOM Inpu e==] MeHblle,
yeM V OKHCHM yr/jepoaa, ¥ HeMHoro OoJblle, 4YeM y BOIOpOAA.

[Mpr ygeauuenun a TEeNJOTBOPHOCTb MeTaHa naaaer OblcTpee, uyeM
TENAOTBOPHOCTb OKUCH YFJIepoaa ¥ BoJAOpoAd, W AJAA 3HaveHus a= 1,5
TeIIOTBOPHOCTL pabouelt CMecH MeTaHa C BO3LAYXOM CTAHOBHUTCA HMXKE,
4yeM CMeCH BOJOPOA3d C BO3LYXOM.

CiaenopatenbHo, €CJAH NPH  ONMHAKOBOM 3HAYEHHH TeMIOTBOPHOCTH
ra3a cojepxande TFOPIOYMX KOMIOHEHTOB B raze OyjeT 43MeHS1bCH, TO
M TenAOTBOPHOCTh palouedl cMeCH TreHepaTOPHOro rasa OyleT Takxe
u3MeHsATbcAl. B 3ToM MOXHO yGennTbcd M3 AaHHbIX Taba. 31, rae nawa
3aBMCHMOCTh TeNAOTBOPHOCTH paboueli cMecH Ff, oT cocrapa rasa.

Ta6auya 371

3aBHCHMOCTH TENJOTBOPHOCTH padoyell cMecH OT CojepKaHUf H cocTaBa
roployHx B rfa3e 4 Koagduunenta H36bITKA BO3LyXa

C ! TennoTBopHoCTh paboydeit
ocTas ra3a B % no obnemy TeopeTHYeCcKH cMecH H o KKaAHMS

l HEOOXOOHMOE KOJIH=- g

| YecTBO BO3AyXa
Co Hp CH, Lo M3/ M3 a=1,0 ae=1,1 a=1,5
347 — ~— 0,83 576 527 470
22,0 10,0 1,5 0,91 551 505 446
18,0 12,0 2,34 0,94 541 405 436
14,0 15,0 2,84 0,97 534 487 430

Hannpie TabaULb! MOKA3LIBAIOT, YTO PA3HHLIA MEXIY TENJIOTBOPHOCTAMU
pabounx cmece#f noxomur ao 109, necMorpa Ha To, urto Hp oOcTaercs
ONMHAKOBHM jasi Bcex raszoB. O1Cl0Ja MOXKHO CleJaTh BLIBOX O TOM,
YTO He BCerjla BeNuyuHy H,; MOXHO NPHHUMATL 33 KPHTEepHUH KauyecTsa
raza. C apyro#l cropons, ® peauunna Hy B dopmyre uuaMKaTOpHOMH
MOUIHOCTH fBJfleTCH /Wb NpubJAMKeHHBIM NapaMeTpoM MJIfl ee OMpe-
HeseHus,

Crenosarensno, Bhipaxenue Aast N; Oyner crnpaBeIMBO MPH yCao-
BHH, eCA¥ TCNJOTBOPHOCTE Ta30BO3AYLIHOH cMecH, KO3(PULHEHT MOJe-
KYJiDHOrO HM3MeHEHHH# M TEMJIQeMKOCTb HPOAYKTOB CropaHua OcCTalyT(s
NOCTOSIHHLIMH.
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Takum o6paszom, CyAuTh O KauecTBE [ra30renepaTopHOro rasa Kak
MOTOPHOFO TONAMBA MOXHO TOJALKO MO TeMAOTBOPHOCTH ero paGuuelt
CMeCH ¢ BO3/AYXOM MPH JIHHOM d.

[Tpn a=1 TenJIOTBOPHOCTH Ta30BO3AYUINOH CMeCH OTAENLHHX ropIo-
YHX KOMIIOHEHTOB TEeHepaTopHOoro rasa xXapakTepu3yeTcsl CAeAYOLIHMH
senunnamu:  aaa CO —900 wkxaafum?®; pas CH, — 815 kxaa/num®; nns
Hy, — 765 xraajrm.

O4HAKO 3TO He 3HAUMT, YTO C TOYKH 3peHHs TEIVIOTBOPHOCTH pado-
yell CMeCH TeHePaTOPHOTO ra3a, a CJAel0BaTeJbHO, ¥ MOLWHOCTH JIBMra-
Teas Haubo/ee BHITOAHLIM KOMIIOHEHTOM SIBASIETCSH OKHCh Yyraepoja.

310 NOJNOXEHHe, MPABMABHOE OTAENBHO A OKMCH YrJepoja, OKa3bl-
BaeTCSl HeBeDHLIM Jil TeHepaTOpHOro rasa, cocrosuiero na 60—709,
u3 uHeprubiX razoB (N, u CO,). .

M3 nandbix  dur. 80, noxaswbiBalouMX H3MeHeHHE TenJI0TBOPHOCTH
ra30BO3AYyUIHOH CMeCH B 33BHCMMOCTH OT COACPKAHHUSI OTAENBHLIX KOM-
TOHEHTOB TrOPKYEH YacTH B

raze npu a= 1,15, moxHO :%

CaenaTh CAelyIOIMHMA BHIBOL:  § §77

HauGolee BHTOAHOH COCTAB- § ) 00—

Asiolle rasa B npefenax 559, 3 A v

obbema ero roprouelt uactu, S 90 /‘ 1‘

C TOYKH 3DeHHs TemJIOTBOP- R sm / ValWa 2

HocTh paboueli  cmecn, sB-  § //

nsierca metaH, B TO xe Bpems, § 200 v/

MOCKO/IbKY CONEPHaHHE ropio-  § mg’/

ueii 4YacT® B TeHepaTOpHOM  §

rase HUKOTAA He cocTaaseT '~ ¢ 0 20 30 40 &0 60 70 80 90 100
509/, TO CTAHOBHTCs SICHBLIM, Codepsearue 2gproved vacmu 6 ease & %

YTO [PH  JAAHHOM Be/IH~ o
pu A &y dur. 86. DBausHue copepxtaHds ropoyeH

HeHHe  KoaudeCTea  MetdHa YacTH B rase Ha TEMJIOTBOPHOCTb CMECH.

B COCTaBe rasa cileiyer npu-

3HaTh fBJAEHHEM MOJOKUTENbHLIM. HeKOT«.pbiM npeuMyllecTBOM MeTaHa
neped BOAOPOAOM H OKHChIO Yriepona fIBIdeTCsi MOBBIIUEHHBIH KO3Qipu=~
IMEHT MOJeKYJASipHOrO H3MeHeHus] (OTHOLUEHHE KOJUYECTBA MPOAYKTOB
CTOpPaHust ¥ OCTATOYHHIX Td30B B MOINX K KOJMYECTBY NOCTYNHBLIeH
B UMJIHHAD CMecH ¥ OCTaTOYHLIX [a30B).

B pesyabTaTe cropaHusi reHepaTOPHOro rasa mpu MOCTOAHHOM Temao-
TBOPHOCTH pabouet CMeCH, HO C PA3JIHYHBIM COJOePkAHHEM METaHa,
Gonbuiee cpenHee HHAMKATOpHOE [daBJieHue P; moayuaercs and rasa,
conepxawero 60Jblue MeTaHa.

29. Cnoco0bl MOBbLIWEHXAd MOWHOCTH ABHraTenss nmpu pabore Ha
reHepaTOpHOM rase

[Ipu BHIGOpe CNOCOGOB MOBLINIEHHS MOUHOCTH YeTLIPeXTAKTHOro
ABUraTeNsi NpH Nepepoje HAa ra3 W aHaau3de BJWAHMA Pa3THYHBIX (PaKTO-
POB Ha WHAMKATOPHYIO MOUIHOCTb JABHraTedasi 3HauuTenAbHble YA00CTBA
' npencTaBaseT npenaaoxennoe npod. CreukuHbM  BoipajeHde HHAMKATOP-
HO! MoOlHOCTH Aad  au3eine W kapOlopatopublx ABHrartedeff; BnojHe
NpUMeHHMOe ¥ AJ51 Fa30BHIX JBHraTe.]ei,
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B 3Tom ciyuae OHO MpuMeT CAEAYIOLIMH BHA:
30 H .
Ny — %32 Vin l-l-utp NNy, (147)

rie Vi — pabounit 0o6beM BCeX HLMWIHHAPOB B M3,
Il — 4HCI0 O060POTOB IBHraTe/d B MHHYTY;
Hu — Teno0TBOpHOCT TeHepaTOPHOro rada B KKQA[HM3,

¢ — BeCOBOH K03 dHuUeHT cMeuledHs ra3a M BO34Yxa,

_ G, (4acoBO# pacxox BO3AYXa) .
# = —G_ (vacoon pacxon raza) '

1 — UHAMKATOPHWHA K. M. 1.;
7y —K03(pPHLIHMEHT HAMOJIHEHHUN;
9 — YINeJIbHuH BEeC TEMJIOBOrO 3apaia B KofHMS.
HOnsa BuGpaHHOro Apuratens pabounit o6beM Viu uucao obGoporos i
3anaHbl KOHCTPYKLUHeH H H3meHeHHI0 He noanexar. CrezpoBarenbHo, mno-

BEILIEHHE MOLUHOCTH IBMrartels MOXeT ObTb OCyHWIECTB/IEHO MNYyTeM BO3-
H
HeHCTBHS HA CAeAyiouHe BETHUHHBI: l—_ﬁ;—-rennomopuocm CMecCH;

7; —HWHIHKATOPHBIR K. N. I.; 7, — KO3QPHUHEHT HAMONHeHUsA; Y — YIAeNb-
HBI} BeC CMecCH. -«

TenaorBopHoCcTb paGodeit CMeCH MOXKeT ObiTh NOBBIIEHA: YAYYIIEHHEM
npouecca rasupuKaluy TONJIMBA B rasoreHepaTope 3a cyer H3MeJbyeHHS
H nojorpesa TOINJAMBA M BO31yxd, BBeZeHHEM B 30HY BOCCTAHOB/EHHA
rasoreHepartopa oOTpaboTrasiivX ra3oB HJAH PABAMYHLIX CAOXKHBIK YTI/IeBO-
aopoxoB (oTpaboTaHHOr0 Macia u Ap.); NMPHCAAKOH K rasoBO31yWHOM!
CMECH KHIAKOro TOnauBa (KEPOCHHa, CKHNMAapa W Ip.) — B Cllyuae
Heo6X0AKWMOCTH (OPCHDOBAaHHA OBHraTeis (3KOHOMali3epHasd MPHCAIdKa).
B 3THX ycnoBHAX pacxod XKHAKOrO TOMIMBA OOBIYHO COCTABAAET He
6onee 20—30%, OT HOpMa.bHOTO.

Cnoco6 npycalkk XUIKOro TONJMBA HE MOAYYHA pacHpCCTpaHeHus,
MOCKO/NbKY OH NPOTHBOPEYHT OCHOBHOH HlAee NMPUMEHeHHA reHepaTOpPHOTO
rasa B /IBHTaTelsX BHYTP:SHHETO CropaHui.

Jdocratouro 3addexkTHBHBIM MeTodOM OOpbOB C MageHHeM MOILUHOCTH
NBUraTeAs MNpH TepeBOAE HA reHepPATOPHBLIA ra3 ABAAeTCH TOBHILEHHE
creneHn cxartva. Kak M3BeCTHO, TeOpeTHUeckas 32BHCHMOCTB MeXAy Tep-
MHYeCKHM KO3(D(PHUHEHTOM MOMEe3HOro AEHCTBHA UM CTENEHBI0 CXKATHA /A
LHKRA NPU MOCTOAHHOM oOObeMe BHIDAXAETCA CAEAYIOLIMM YpaBHEHHEM;

m=1—e"* (148)

]
rie & —cTeneHb CKATHA,

k — nokazarean aauabarsl,

Ilns paouedt CMecH ompeaeeHHOrO COCTaBa TepMHUeckud K. m. 1.
6yner 3aBUceTh TONLKO OT CTelleHH CXKATHA; OYEBHAHO, MOBLILAA CTEMEHh
CHATUA, MOXHO NOGHTHCA MOBLIIUEHH TEPMHYeCKOro K. n, L., a cJielo-
BaTeNbHO, M MOLIHOCTH [BHraTes.

Jlaa Gen3MHOBHIX ABMrare/eH BeDXHMH Mpenesa CTeNeHH CXKaTud ornpe-
feAeTCA ABACHUAMH [AETOHAUMY M HACTYNAeT YiKe MPH cTeleHH CKaTHf,

pPaBHO# wWeCTH,
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Jna rasoBHiX nBurarteaeft 3ToT npenea Bulic. [lo ycaosusm camo-
BOCIVIAMEHEHHA H OeTOHalUuu, CremeHb CXATHA B rasOBbIX JABMATaTeNAX
MOxeT ObliTb JoBeneHa m0 10, ognako XapakTep (QYHKUMOHAILHOM 3aBH=
cHMOCTH 1); = f () TakoB, UTO OJanbHeHwee yseAHYEHHE CTEMEHH CKATHA
nepecraeT ObiTb 3(¢eKTHBHLIM; 3TO BUAHO W3 HaHHHX HAMM, npuBe-
OeHHHX B Tabn. 32.

Tabauya 32
3aBHCHMOCTh TEpPMHUYECKOro K. 1. 1 OT CTEJNIeHH CYXaTHR &£
UF
HpaeanbHHA UHKA JeiCTBHTENBHEIA LUK
Vaenuye- | Y BEAHUYEHHE Veeguue- | YBeauUeHHE
ni nue g, | Ut B % Ha P, Hue P, Pg B % ma
€ B Y eéauHHIY cTe- Ke/cm? B Y eAHHHLY CTE-
0 Nenu CyKaTHA ° MNEHU CHKATHA
4,2 0,40 3,50
’ 20 9 —_— 27 12
6.4 0,48 4,45
6.4 0,48 4,45 =
: - 4 4 —_— 3 5
7.4 0,50 4,70

Takum o6pasoM, cpepHuit npupoct P, Ha elMHMUy CTeneHd CXKATHA
COCTaBASET B 30He Manux €& 129, u B 30He Gonee Bhicokux & 5%,

PaccMoTpenne panHoro Bonpoca npod. MacieHHHKOBBLIM TNpPHMEHH-
TeNBHO K aBUANMOHHBIM nBHrartensm [13] mossoafser ycTaHOBHTH Clenylo-
LIYI0 3aBH CHMOCThH: H3MeHeHHe CTENeHH CKATHJ BJHAET HAa KO3d@HUHEHT
HalOJ/HeHHA B 3aBUCHMOCTH OT OTHOUIEHHS JaBAEHHH Ha BXoae BO BNYCK-
Hyio cuctemy aearaTens (Py) v Ha Buixoae (Pp). Jlas o6GHLIYHBLIX ABAra«

h
Teae —P—=l M He BJIHAET HA OTHOCHTENLHOE M3MeHeHHe KO3(pduIHeHTa
k

HanoJ/JHeHHA.

Ias nsurateneit ¢ HaALYBOM OT NPHBOAHONO HAarHeTaTeqs F"!' <1,
k

H K03 HLHEeHT HATIOMHEHNA ¢ NoBbilleHHeM & yXyAwaercd. Hakoneu, npu
i;%>l, M B 3TOM C/yuae NOBbIIEHHE CTe-
NneHH cxatusl 6AaronpHATHO BIMAET HA 7).

YkasanHele OGCTOATENBCTBA, 4 TAKXKE 3aTPyAHEHHHH NycK H yXyaue-
HHe paboTh cBeuefl ABHAMCH MPHYHHOH TOro, 4YTO B CYIIECTBYIOIUHX
KOHCTPYKUMAX Ta3oBbIX ABUrarene#t HeGOAbLIOR MOIIHOCTH CTeneHb CXa-
THA He npesbimaer 7—8§.

YBeauuenue crenmewy CxKaTug B JBHraTediX NpH MepeBo/e HA ras
OCYLIECTBAAETCA ABYMA NMyTAMH: a) YCTaHOBKOH HOBOH TI'ONIOBKM LHMJIHH-
IpoB ¢ yMeHbIIeHHOR KaMepOH CxaTHA W 0) yCTaHOBKOH HOBHIX MNOpIUHEH
C yAIIHHEHHOH BepXHeH 4YacThbio.

Kamepa cropaHus xomkHa OBbITbL KOMNAKTHOH, 6€3 OCTpPHX YrJOB
H pesKHXx Nepexonos; NpH MHCKPOBOM 3aXHraHMM CBeYa JO/KHA OwbiTh

pacnoaoxena 61Mxe K BCACHIBAIOUIEMY KJAMaHY.
11*

Typ6oHanayse OblBaeT, yTO
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Inas 6onee GoicTporo cropanus padoyefi cMeCH HHOrAa B KaXIAOM

LUHAHHAPe YCTAHABJMBAIOTCA MO /1Be CBeYH,
YBenuuenre Ko3(PuiMedTd HANOAHENWsT ABUrareas MOXKeT OblTb OCYy-

eCTBAEHO CJACOYIOIMMK MeTONAMU: a) NOHMKeHHeM TeMllepaTyphl CMeCH;
6) yMeHblleHNeM COMPOTHBJAEHHA Fa30reHePaTOPHOH YCTaHOBKHY; B) YBe-

|
¢

N
ST

dur. 87, llonepeansii paspes npuraresn 3MC-BKI1, nepeo6opynosarnoro nag
pa6oThl Ha reHepaTOPHOM Ta3e MyTeM YCTaHOBKH TOJOBKM O040KA C BepXHHMH
BCachIBAIOWHMH KNallanaMH,

JHYEHHEM BpeMeHH OTKPBITHS M BHICOTH MOIDbEMA KJIAMN3HOB; I') HAAAYBOM
rasoBo3AyIUHOH CMeCH NPY MOMOIIM HarHeTaTens.

[MoHuxeHHe TeMiepaTypbl Tra30BO3AYUIHOA CMECH HOCTHraeTCsl MyTeM
OXJAXIeHHS MOCTYNaWero B CMeCHTe]b FeHepaTOPHOTO rasa M OTje.le-
HHEM BCACHIBAOILErO KOJJAEKTOPAa OT BHIXJAOIHOrO 414 YCTPaHEHHs nojo-
rpeBa rasOBO3AYINHOH CMECH,

Ilng yMeHblleHHs CONPOTHBAEHH, 0Ka3blBAEMOr0 ra308031yIIHON CMeCH,
He06X0auMO, 4yTOOBH ra30BbLIe KAHAJIBI BCACHIBAIOUIETO KOJJIEKTOpPa HMenu
JNOCTATOYHEIE CeyeHUA H OblIM BHIMOJHeHH 0e3 pe3kux nepernOOB.

Oo6ulee conNpoTHBJAeHHe ra3oreHepaTOPHOH YCTAHOBKM B OCHOBHOM
3aBUCUT OT CONPOTHUB/JICHHS [ra3oreHepaTopa M ouucruTeqaefl, B upeadx
yMeHblLIeHHsi COMPOTUBIEHHA YCTAHOBKH He C/e/yeT YCTaHaBAWBATbL B OYH-
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CTHTeNsIX CAHILKOM FJAOTHYI0 HaGHMBKY M YDE3MEpPHO YMeHbINaTs KHBOE
CeyeHHe ra3onpoBolOB.

YroOsl yBeAWUMTH BpeMs TNOCTYM/JeHHA [a30BO3AYINHOH CMeCH B LiM-
MTHHADHL, H3MeHSIOT [0JOKeHHe Ky/lauKOBOTO Bamuka (mpu GOKOBOM
HUKHEM MOJOKEHMH KAANaHOB) M 3aMEHMIOT KJAamaHHble KOpoMbicAa (TpH
BepXHEM pacloJ0XKeHWH KA3aMaHOB), M4, NpH 6oJjee CI0XKHOH mepeneske
JIBUrATENS, OCYLECTBASIOT MePeCTAHOBKY BCACHIBAIOLIErO KJAaMaHa Hapepx.

[Mpu BepxHev K/JamaHe CTAHOBUTCA BO3MOMXHGKIM YBEJAHYUTh He TOJBKO
.CeyeHue BCACHIBAKOIIEr0 KO/AJAEKTOPa, HO H NPOXOJAHOE (eyeHHe BCaChi-
BAIOWIETO KJAANaHa.

[To stomy npuauuny B HATHU B. A. Konocoenm u M. C, BypkoebM
Obl1a CMPOeKTHPOBAHA M HW3rOTOBJAEHa TrOJOBKA ©J0Ka OJA9 JBUraTens
'3UC-5 (3UC-BK).

Ha ¢ur. 87 npusenen npomoabuniit paspes aeurateas 3HC-BK.
B pesyjabrate npHMeHeHUSl TOJOBKHM ABMraTeNns W YBeJHMYEHHS CTEMeHH
cokarua (e = 8,5), mowHocTe asurateas 31{C-BK Ha resepaTtopHoM rase
okasanace pasaoRt 68,5 4. ¢., T. e. Toavko Ha 4,89, menbie GeH3HHO-
80U MOULHOCTH.

Pa6oTa no npuMeHeHWio HaAdyBa B IENAX NOBBILEHHS MOUIHOCTH
ABurarejef, paGoTarIMX Ha reHePaTOpHOM rase, Obuta BriepBhle NpPoO-
geneHa B CCCP B 1932 r, B HUJU (HbiHe LlenTpanbHbll HaydyHO-HC-
CNeflOBATENbCKHH AM3eMbHBIH HHCTHTYT).

[ToBpiuieHne MJIOTHOCTH Td30BO3AYIUHOH CMeCH, DOCTHIAaeMOe MPH 3TOM
cnocofe, u yBeauueHHe cpelHer0 3(PQeKTHBHOrO JAABNEHHA HABIAOTCA
BECLMa BAXKHBIMM OOCTOSTENbCTBAMH, TIPHBOIALIMMH K 3HAUYATEIBHOMY
YBe/IHYEHHIO MOINHOCTH ABMTaTess,

Haanye rasoeoro sasuratensi, pa6oTaloumiero Ha reHepaToOpHOM rase,
MOoxeT ObITb OCYUIECTBAEH NO ABYM MPHHIMINHAMBHBIM CXEMaM:

a) ¢ pacno/ioxeHueM HarHetarteqf [epej TeHepaTOPHOH yCTaHOBKOM
(¢ur. 88) u

6) 3a reHepaTopHoll ycraHoBkoi#t (dur. 89).

B nepeoM cJay4ae HAarHeTaTeJb MOJ3eT BO3AYX B reHEpaToOp H CMe-
CHUTENb, X YCTAHOBKZ HAXOAUTCH nOA H30LITOUHBIM [aBJIeHHEeM; BO BTO-
pOM HAarHeTaTejb, HAXONACb 32 TEHePATOPHOH yCTaHOBKOM, 3acachlBaer
ra3oBO3AYLIHYIO CMeCh M IogaerT ee nod U36GbITOUHBIM 13BJeHHeM B IBH-
rateqb. B 3TOM Cayuae rasoreHepaTOpHas YCTaHoBKa pab0OTaeT nOAL pas-
pexeHueM.

J o TOMHCTBOM meppo#t cXeMbl ABAAETCS TO, YTO HarHerarelb, Mpo-
nmyckas yepes ce6s BO3AyX, He 3aCOpAeTCs, CKOPOCTH rasa B MPOXOIHHIX
CeyeHusiXx raszoreHepaTopda He YBe/JTMYHBAIOTCA, BCIeICTBHE uero moTeps
HAanopa B rasoreHepaTopHOH YCTaHOBKe BO3PACTaeT HE3HAUHTENBHO,

Henocratok 3TOH CXeMbl COCTOHT B TOM, 4TO Ta3orex{eparopHas
YCTAHOBKA, HAXOAACHL NMOX H30LITOUHLIM AaBJAeHHeM, [OMkKHA YIOB.JIETRO-
PATh NOBLILEHHHM TPeOOBAHHAM B OTHOLIEHMM MPOYHOCTH M MJIOTHOCTH.

Bropast cxeMa Halqyea JulleHa 3TOr0 HeloCTaTka, HO TpebyeT yse-
JHYEHHS NPOXOJHBIX CedeHWH W rpo3uT ObICTPHIM 3Arpsi3HEHHEM U BBHIXO-
LOM HarHetaTtesasi M3 3KCILIO0ATALMH.

IpakThuecku nmpuMeHnsiorca obe cxeMbl, fpuueM 00beMHble HarHera-
TEJW HCMOAL3YIOTCH TOAbKO NO NeprOH cxeMe,
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O6bMHO A HaALyBa HCOOAL3YIOTCA LeHTPOOeXHbe BO3AYXO4YBKH
W 0oO0beMHble ¢ MeXaHH4YeCKHM TPHBOAOM MJH MPHBOIOM OT ra3oBOH
TypOuHel, paGotawuied Ha oTpaGoOTAaBLIMX rasax. -

Bonee 3HauuTenAbHOE® PACMPOCTPAaHEHHE MONYYHIM TypOOHarHeTartenm,
ONHAKO HALO HMeTb B BHIy, 4YTO CTefleHb HaalyBa TypOOHAarHerarenaeH
onpenenserca 3Heprde#t orpaboraBiux rasos. Iloatomy aaa nBurareneir
HeGOMbIOH MOLIHOCTH, H3-3a HUSKOTO K. N, A. Harderareds, pelKo
yaaeTcd [OCTMYb [aBJeHMA 3a rasoreHepatopom Beiwme 0,35 am, uro
00yC/1aB/iHBaeT MEHbLUMA NPHPOCT MOIIHOCTH NPH HAALyBe OT Typ6GOHa-
rHeTaTens, 4eM npd pPaboTe C NMPHBOAHEIM HarHeTtaTe/lem,

B tabs. 33 npuBemeHH IpUMepHbie JAAHHBE MOLIHOCTH JBHraTe/s
npu pabore ¢ HaanyBom H 06e3 HaanyBa C PAa3IHUHLIMH HACHETATeNAMM.

Tabauya 33

JlaHHbie MOW(HOCTH [ABHraTenss npu pabote 6Ge3 Haxaysa
M C HalAyBoM

N HBHrarenb ¢ HagAyBOM
JABura- .
Te€ab | yarderartens | HarHerarenp | HATHETATEND
HaumenoBanue napamerpa 0e3 00BeMuBI  |UenTpoGeykublii| UEHTPOOEK-
Haj- HbIi; TIPUBOA |
Ayea oT oTpaboras-}
MeXaHHYECKHH I1pUEBO. IIHX rasos
DdpeKTHBHAA MOILHOCTD
BAC. . .+ o« . ¢.o .| 13 96 114 132
[TpHpocT MOWIHOCTH B 4. €. | — 21 39 57
ToxenB?% ... .. .. [ = 28 52 76 ’

Ilpu oO6beMHOM HardHerare/de MnoJlyyaeTcs MeHbLUHH NMPHPOCT MOLIHOCTH,
yeM NpH LeHTPoGekHOM, DTO O0OBACHAETCH TeM, YTO OO0BbeMHHH HAarHeTa-
TeJAb NOTpe6agerT 6OJAblite 3HEPruM ¥ AaeT 60ABIMME NMOAOrpeB Ha BLHIXOAE
M3 HarHerartens. HanboabluM#t MPHPOCT MOUIHOCTH OBUraTelf [10JyYaercd
NpU NEHTPOOexHOM HArHeraTteje C NPUBOAOM OT ra30BOH TYpOHHBHI.

[ToBellieHHe MOLIHOCTM ABUrATeNd INyTeM YBeJHYEHHS JIHTPaxa OCy-
UIeCTB/AAETCA pacTOYKOH HUAMHAPOB, JAHOO YCTAHOBKOH HOBHIX THAbL3
6oabinero auameTrpa. ITOT CIIOCOG MOBLIIEHUS] MOWHOCTH LienecoobpasHo
OCYUuIeCTBIATb B COYETAHMM C APYrUMU, TAK KaK ¢aMm no cebe OH Jaer
YBeJIHYEHHE MOIMHOCTH BCero AWmb Ha 4 —59/.

OcyuwecTrIeHHe NnpuUBeAeHHbIX CIOCOGOB MOBHILIEHHS MOIMHOCTH ABH~
raTeqs Npd Nepepole Ha ra3 MOxeT obecneydTb MOWHOCTb, paBHYIO
MOIIMHOCTH MpH pa6oTe Ha XHUIKOM TON/JIWBE, a B CAy4Yae IpHMEHEHHR

HAANYBd -— M NMOBbLICHTH €e.

30. KaaccHpuxaunsa ra3oBbiXx ABHraTeseldl H HX OCHOBHbIE mapaMeTpsl

YTepxaennnft BcecoosHbiM koMuTeToM cranmapros 20, X, 1944 r.
FOCT 2674 —44 B paspene ,Knaccupuxauusa zABurateneft BHYTDEHHEro
CropaHufa“ onpelensieT ra3oBHIH ABUraTeab, KaK ABHraTess razoobpasHoro-
TONWBA C BHEUIHHM H BHYTpeHHMM CMeceo6Da30BaHHEM.
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B nBurate/ie ¢ BHeMHHM CMeCe00PA30BAHMEM TOPIOYAs Ia30BO3AY UIHAN
cMecs ofpasyercst BHe paboyero LMJAMHAPA, B 0co00M npubope, Ha3bI-
BRaeMOM cMecureneM. B aburatene ¢ BHYTpeHHHM CMeceoOpas3oBaHHEM
ropiouas cvecb 06pa3yercd BHYTPH paboyero uMAHHApPA.

[To cnocoly ocywecTB/JeHHd LMKAA BCe [a30Bhbie ABUraTean MOXKHO
pasduTh HAa JBAa OCHOBHhie KJAaCCa — YeThipeXTaKTHble ABMraTeNH W ABYX-
TAKTHBIe [BUTaTelH, OfHAKO HauOonee XapaKTepPHbIM MpPH3HAKOM COBpe-
‘MEHHOT") Ta30BOrO [BHraTe.s BCe e CIeayeT CYHTATh Crmocof BOCMHNa-

(a3obwe
Abuzament

Baiconnzn

CHCArnu s

o
HUEM 1T J7T6-
HIMDUECKOU
uCHLI!

bacanamese
HUEM 1)1 CHCD
A

(R
caduw HouGnn
20 monausy,

HUCM 07 Q-
CHRT TEHHIZE
(OITIOYHUN G,

nrfa

®ur. 90. Knaccuduxauud ra3oBelX [BuraTelcd MO cnocoly BOCMAaMEHEHHA
rasoBO3IYLUHOI CMecH.

MeHeHHst pabodel cMeCH, IO KOTODOMY H HYXHO KJIacCH(HUUMPOBATbL 3TH
apuratean (pur. 90). IIpusoauMbie HuXe navHble Ta30BHX JABUraTeJeft,
XapakTepU3YIOUIHe MOILHOCTb, KOHCTPYKTHBHHE, TePMOJAMHAMHYECKHE H
ApyrHe napameTphl, ABAAIOTCA CPeJHMMHM, OTHOCSLIMMHCA K HEKOTOPHIM
CYU1RCTBYIOIUMM THMAM [BHraTeldell. DTH OaHHBIE Helb3 DPaccMaTpHUBaTh
KAK lpele/bHble, HAMPOTHB, WX VAyuyllleHHe SBAAETCA OJHOH M3 oOc-
HOBHHIX 3anad B oO0macT¥ co3laHud €o/ee COBeplIEHHBX H 3KOHOMHY~
HbIX OTeueCTBEHHHIX [a30BLIX JABMrare.lefl.

Pacuinpenne 051acTH NpPHMEHeHHs Td30BBIX JABUraTeneft M MX BHejpe-
Hde B pasJjHyHLie OTPACAH HAPOAHOrO XO35MCTBA, HAYMHAH OT MPHBOAA
HeGUABILIMX CATOBBIX HACOCOB B CeJLCKOM XO3fHCTBE A0 YCTAHOBKH Ha
3AeKTPOCTaHUMsX, TpeOyeT 0OJbILOrO [AMANaszoHa MoOMIHOCTeH. ArperarT-
Hasl MOLUHOCTb [N, 4eTHIPEXTAKTHBLIX ra30BbIX ABHraTe el kolebnerca B npe-
aenax ot 4 xgo 3600 .. ¢. Mpu UAAHMHAPOBOH MOUIHOCTH —ny— or 2 no
400 2. ¢. ArperaTHas MOWHOCTb RBYXTAKTHHIX Ta30BEIX JABHrarejef
HECKOJBKO Bbille ¥ HAXOAMTCA B npeaenax ot 2 no 4000 4. ¢. npH
UMAMHAPOBON MowHocTH or 2 xo 600 4. c.

Hucao uMAHHADOB MaJIOMOIIHBIX OGBICTPOXOJHBIX ra3oBbIX MABHUraTeseft
koaeBaerca or 1 mo 4. Jlia deTHpeXTAaKTHBIX JABHraTeqef CpejaHHX
K GOAbIIMX MOLIHOCTEH XapPaKTePHO HeTHOE YKUCAC HUAHHAPOB, BYXTaKT-
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Hble NBHMFaTeNH BHIMOAHAIOTCH TAKXKE ¥ C HEYETHLIM YHC/IOM LUAMHADPOB
{3; 5). YUnucno umamuapos 6 u 8 xapaxrepHo a7 rasoBslX ABUratenet
OLICTPOXOAHOrO THNa (ra3oBble aBTUTPAKTOPHHIE M CTALMOHAPHBIE) H A4
aBUrarened c arperatholt momHocteio ot 1500 no 4000 4. c.

S
OTHowenne xona MOPIUHA K INHAMETDY UMJIHHIPA 5l B ra3oBnlX JIBli~

rareaax HUMeer CJAedAYHOUIHE CpelHHE 3HAYEHHI:

THxOXOXHDC DocTtpoxoxHHeEe

YeThpexTakTHbIE . . . 1,25—1,45 * 0,95-—1,40
IIByXTakTHble . . . . . 1,15—1,35 -

Haubonpmee pacnpoctpabenne NOAYUATH UYETHIPEXTAKTHbIE rd30BhLie
apuratead. B o00iacTy ABYXTAaKTHBLIX IBHraTteneil rasoMOTOpOCTPOEHHE
pa3BUTO CHa00 W OrpaHUyeHO ABHraTedAMH HeDO0bIUOW MOIIHOCTH.

B cyuieCTByOWIMX KOHCTPYKUMAX J[ABYXTAKTHHIX Ta30BLIX aBHraTesaeht
NpUMEHSETCH MPOAYBKA CcMecbl0o W Haubonaee 3KOHOMHYHAsI TPOAYBKA
BO3/1YXOM, C YCTPOHCTBOM CMeUHAaNbHOrd BO3AYILIHOTO KAAMaHd WJH NYJb-
caropa mjis asuraresed ¢ KpHBOLIMITHO-KAMEDHOM MPOAYBKOM,

3HayeHHs MNHUTPOBOH MOMmMMHOCTH AN9 ra3oBhX JABHrareseft
cienyiomue (B 1. ¢/1):

THXxOoX0o1HHE JgBHraTcau

Yerbipexraktusie 6e3 Haanysa . . . . . a0 3
UerbipexTakTHble ¢ HaLlyBOoM . . ., . . 3,0
IBYXTAKTHBIE . « + v v 4 o o v o o & s O

BuicTpoxooHbe pgBurarean

YeThipeXTakTHsle . . . . . ., . . . . j10 18
JBYXTAKTHBIE . .+ . . « 4 & « & o o ¢ = 22

ManoiuTpaxHable LIBHraTeqaH
UeThIpeXTaKTHBIE « o« « « 4 « « o« o + o no 7,0
JOsyXTakTHple . . . . . . .. ... . » 8,0

JutpoobopoTHad MOMHOCTE cocTapaser (B 4.C.[4.00.):
TuxoxonHbe IBHATAaTENH

YermipexTakTuuie 6e3 HaiilyBa , . ao 0,0042
UeToipexTaKTHle C HAI1YBOM . . . 00063
JBYXTaKTHBE . . . . +« . . « . . . ., 0018

BeocTpoXxoaHBe ABHrarteau
UeTblpeXTaKTHBIE . . . « « . « . . no 0,005
JBYXTAKTHBIE . « . & « « &« &« . - - , 0,021
CpentHee shdexTnsHOoe naBreHune cocrasiier (B K2/cm?);
HJana reHepaToOpHOro rasa

B nBuratenax yeTbipeXTaxkTHHIX 6C3 HALLyBa . HE HMKe 4,0
JIBHraTenfX YeTbIPEeXTAKTHBHIX C HALIYBOM . He mixe 4,555
B aeurarensx OIBYXTAKTHLIX C KPHBOLIHITHO-

KaMepHOH HpORYBKOIl . . . . . . . HE HiXe 25

Idna npupoaguoro rasa

B asurarensx ueTwmpexraktHolx 0e3 Hallysa , HE Huke 50
B nBurateanx uerbipeXTaxTHbIX € HAIAYBOM . . He HHKe 6,0.7,0
B nmBurartennx EBYXTakTHHIX ., ., . . . . He HHxe 4,0
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B cayuasx paGorn rasoBbiX [ABHraTeneft C NpHCaaKOH 3anainHOrO
XHIKOrO TOMNHBA BeJWYHHA cPedHer0 3@ eKTHBHOrO MNaBAEHHA [AOJKHA
6uiTh BhILIE yKasaHHOH He meHee ueM Ha 109%,.

Onpenensiloli¥M KOHOMHYECKHM TapaMeTPOM Ta3oBbLIX JABHratesdelt
ABAAETCA YIedbHBIM pacxoOl TemJa, KOTOPHH COCTaBaser caeaymoue
BEeJHYHHH ;

YernlpexTaKTHHlE THXOXOAHbIE ABUraTtend HE Bolie 2400 xxas/3.n.c.-wac
YerbipexTakTHele GbLICTPOXQMHLIE ABMraTedH He Buime 2700 o

YnenbHsl pacXoA Temaa y ABUratenef ¢ NPUCAAKOH XHIAKOrO 3ananb-
HOFO TOM/MBA AOMKeH GuiTb He MeHee ueM Ha 109, Huxe, ueM y IRu-
raTeineil ¢ 3NEeKTPUUECKHM 3a:KUraHuem.

KoanuectBo XMAKOro 3amanabHOro TOILIMBA IPH pabore NBHUraTeld H4
reHepPaTOPHOM rase He N0MkHO npesoiwate 15—189, u npu paGore ua
npupoatom rase — 109, or pacxona npw paboTe ABHraTeJfl Ha KHAKOM
TON/IHBE.

Yrncno o60poTOB B MUHYTY PpasJHYyHHX JABHTATE-
el cocTaBnqerT:
THxoxomublXx . . . . v . 4 « . ¢ .. 250— 750
Boictpoxommpix . . .. L. .. L, 1000-—1500

BricTpoxoanbiX Ras raso-
XOJ0B H 3JAeKTpOCTaH-

u“ﬁ . . . . - . - . - - . [ - - 1500“-2400
ManoMOmMHEBIX + . < v « ¢« & o » . . 1500—2500
Cpenusad CKOPOCTb mMOpIWIHS aABHTaTENEH:;
THXOXOmHHIX . 4 . & v v « & &« . . mo 6,5 m/cen
BeCTPOXORHBIX . v . . . . . . .. ceoiwe 6,5

YaoenbHu# Bec OBHTaTeNel Pa3fHYHBX THMNOB:
Nasa redeparop- ass OpHPOAHOF O

HOororasa rasa
Tuxoxofupie CTaloOHapHble , . He Briwe 70 x2/3. 4. ¢. He Boime 60 xef3. 2. c.
BeicTpoX0AHbIE » He Boilue 20 " He Boime 17,
BeicTpoxoaHble 1A ra3oxolos
(aBTOTpaKTOpHOro THHa) . , He Boiwe 9 v
ManoaurpaxHule YeTHPEXTaKT-
Hble . . . .. ... .. . HeBbiwe 30 v

ManoauTpaxHele [BYXTaKTHble He Brlue 20 »

31. [lpuuuHnel nepeBofia jBUTaTeNedl ¢ XKHUAKOr0 TONAHBA HAa raz

HenocTaTok B ra3oBHIX JABHraTe/dX, a Takxe HeoOXoIUMOCTb BCeMep-
HOM 3KOHOMMH XMIKOrO TOMJIHBA NpHReAd K paboTaM MO mpucnocobae-
HHIO OeH3MHO-KEPOCHHOBHIX, NPEHUMYIeCTBEHHO KapBlopaTOPHHX JBHraTe-
Ne#t, HedTAHBIX pABUraTeneH, KanQpHU3aTOPHLIX ABHraTelel W jasuratesef,,
paboTaloUMX C BOCIJaMeHEHHeM OT CaThs, nas paboTH Ha rase.

OcCHOBHLIM MeTOZOM nepeBOa GeH3HHO-KEPOCHHOBLIX ABHrarefe#t aas
paboTel Ha rase sBJIAeTCS MNOBLIILEHHE CTeNeHH CXKATHA M yJyulleHHe
HanoaHeHus. [as 3TOro NpOM3BOAMTCS 3aMeHa LUMAHHAPOBHIX KPHIUEK MK
NopilHeH, ycCTaHaBAHBaeTCA Ta3OCMeCHTeNbHOE YCTPOHCTBO H HeCKOJbKO
NMpHCNocabinsaeTC CUCTEMA 3JMCKTPO3aMHraHus,
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[lepeBOI KAMOPH3ATOPHHX HEPTAHBIX ABUraTee#t Ha 143 OCYUIECTBAAETCA
TpeMsi cnocofaMH: ¢ BOCIIAMEHEHHeM CXKaTOH rasopo3ayiuHo#ft cMecH ot
MCKDH, C BOCT/JAMEHEHHWEM OT KajaOpPu3aTopPa H ¢ BOCIJIZMEHEHHeM OT
HeOONLILIO! NOPUMH KUAKOro TOIVIMBA, HaNpaBaseMOM HA PACKA/IEHHYIO
NOBEPXHOCTb KanopusaTtopa. Tako# rasOomHAKOCTHLIE npomecc obecne~
JHBaeT HAOCWHYIO H YCTOHYHBYI0 DPabOTy Ka/JOpH3aTOPHOrO JIBHraTend,
MO/LIePAKUBAS JOCTATOYHO BHICOKYIO TeMIepatypy NMOBePXHOCTH  KalOpH-
'3aTOpa JAaKe NMPH 3HAYHTENLHHX KOJeGAHHSX HATPY3KH.

MexaHHyeckoe HCNONL30BAHME METONOB MepeBOaa Ha ras xapOioopa-
TOPDHBEIX [ABHTaTeNeR AN Asurartenteli, pabGoTaiolUX C BOCHJaMeHEHHEM OT
CXATHA, CO CHHXXEHHEM CTeNeHH CXKaTHA M YCTAaHOBKOR 3/eKTpPHYECKOTO
3AKUTAHHA, 33JePKHBAJIO TNepeBOd 3THX J[ABHrateneft Ha rasoobpasHoe
Tortueo. ONHAKO, MPaKTHYeCKH, npucrnocobieHde aBurareneit, paboraio-
UIMX C BOCINIaMEHEeHHEM OT CiKaTHsl, Anf PaboTH Ha rase okasaiochk Oonee
OOCTYNHBIM W obecrieynno 60Jbiud#t 3pdeKT, NPH COXPaHeHHWH OCHOBHBIX
«0COOEHHOCTe 3THX NBHratesed ~— BHICOKOH CTEMeHH CXaTHd M CaMoBOC-
N1aMeHeHus 3apalla B LHAMHADE,

B Hacrosdillee BpeMsi nepeBO] ABHraTeseit, paboralmux ¢ BOcnaaMe-
'HEHHEM OT CKaTHf, Ha ra3 oCyllecrBAAeTCS TPeMs CNOCOOaMH:

1) BcachiBaHMeM BO3lyXa W MOAJayed rasa [0 KOHNA CkaTHA; NDH
3TOM NPOMCXOINMT CaMOBOCIaMeHeHHe ra3OBO3AYLIHOH CMECH 3a CYeT Bbl=
COKOH TeMnepaTyphl 3apsila B KOHHE CXaTHS,

2) BCackiBaHHeM BO3lyXa M HoOJjauyed rasa He3afoAro JAO KOHuA CxXa-
Tas; NPH 39TOM BOCINaMeHeHHe TIa30BO3AYLIHO# cMecu oOecneunBaeTcs
BOPLICKMBAHHEM 4Yepe3 (QOPCYHKY HeOOALIIOro KOJNHYEeCTBAa 3amajibHOrO
WHAKOrQ TOIIHBA;

3) BcachiBaHHEM ra30BO3LYLIHOHR CMeCH M CxaTHeM ee B UWAUHADE IO
BRICOKMX TeMNeparyD ¥ AaBjeHHH, ¢ BNpHICKHBaHHeM HeOOMLINOTO KOMH-
YecTBa 3aNalbHOFO TOIN/IMBA, )

[To nNpoTekaHHi0 NMpPOLECCA CropaHHs COBPeMeHHble rasoBble MOpPlIHe-
®ble ABUraTeNd MOXHO DPasfeJuTh HA TPH TPyMNIH: OHCTPOro cropanud,
NOCTeNeHHOTO CropaHus M CMEIMIAHHOTO CrOopaHus.

K nepso#t rpynme oTHocarca Haubonee paclpoCTPaHeHHbie ra3o-
BLIe IBHIaTe/lM HHU3KOIO CXKaTHd, B KOTOPHX BOCIUIAMEHeHHe ropioueH
CMECH MPOHMCXOAHT OT 3NeKTPHUSCKOH MCKpHl MJAH PAaCKaJeHHOrO HCTOY-
HHKa (xamopusatopa). [lpomecc cropaHns TOM/MMBA B ABHraTeisax 3TOR
TPynribi, KaK YeTHIPEXTAKTHHIX, TaKk W [IBYXTaKTHHX, NPOTEKaeT MpH
nioctosHHOM o6beme (V =const).

[Tpucnoco6ieHde 3TOH rpynnbl ApuraTteneit Aas paboTul HA rase ocy-
ulecTBAETCS TOBHILEHAEM CTeleHH CXKaTHA, yCTaHOBKOH cMecutens (Hau
CMECHMTEJNbHOTO KMallaHa —B JBYXTAKTHHX NBHraTendX), ¢ HaMeHeHueM (a3
razopacrpeneieHus. .

B cyuiecTBYIOIMX rasOBLIX IBHUraTelaX B3TOFO THIZ BEPXHHH npeden
. JAOMYyCTHMOH CTeneHu CXKATHS onpegensercd YCAOBHAMH HOPManbHOTO
TOpeHHs, B CHIYy 4Yer0 BeJHYHMHA CTeMeHY CKATHUA Ta30BHIX JBHUrateael
nipaKTHYecKu He npesbimaer 8, peako 10.

¥ OGoablumdcrea HauboMee pacnpoCcTPaHeHHLIX ra30BbIX 4YeTHPEeXTAKT-
HhiX asuratenell KaK aBTOTPAKTOPHOrO, TaK H CT2UHOHAPHOTO THMNOB pa-
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6ouuit npouecc MNpoTeKaeT [0 YKa3aHHOMY BhIE UMKIY, ¢ MOABOAOM
ra3oBG3YIIHOA cMecH B TeueHHe Xoja BcackiBauus (dur. 91), Cyumocts
paboTel BUraTead 3aK/aAl4aercds B TOM, 4YTO B WHIAHHIAPHL [BHratels
3acacbisaerca pabouas ra;oBO3AyUIHAasA CMeCh, [PUTrOTOBAfeMass B CMecH-
Teae, 3aTeM CXHUMaeTcd /A0 TeMnepatrypbl HH¥XKe TeMIepaTypel CaMOBOC-
n/ameHeHHsl 31of cMecH, B kpaliHeM RepxHeM MOJOXEHHH MOPUIHA CMeCHh
BOCIJIAMEHAECTCA HMCKPOH OT 3JeKTPOCBeYH HJAH KaJOpH3aTopa.

B ABYXTAKTHBIX ra230BbLIX ABUraTendx, paboTawUX MPH MOCTOTHHOM
o0beMe, HPOUECC MOXET OCYNIeCTBAATHCA JBYMs crnocoOamu: npoxyBKOH
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®ur. 91. PaGounii npka versipextakt-  Pur. 92. Pabounit uMxn IBYyXTaKT-

HOro ra3oBOro JBHTATeNd C MOJABOAOM  HOrO ra3soBOrO ABMIATEIA ¢ [IPOUEC, OM

rasa B TeueHHe XOJAAd BCACHIBAHHA  Cropauud TPH FOCTOAHHOM OObeMme
(V = const). (V = const) ¢ npoayBkoi cMechIo,

H 3apAJKOH UMAHHAPA Ta30BO31YUIHOH CMecblo 4Yepe3 NMPOAYBOYHLEE OK4Ya
WM pasgeqnLHOf Mojaued ra3a M BO3AyXa M NMPOAYBKOM [MAMHAPA OLHHUM
BO3/yXOM. JKOHOMHYHOCTb BTOpPOro crnocoba 3HauWTeNbHO Bblllie, Tak
KaK OTCYTCTBYIOT TOTEPH Fa3a IpH NPOLYBKe,

Y 60AbMHCTBA NBYXTAKTHBLIX ABUraTenelt, NMepeBejeHHbIX HA rexepa-
TOPHBIA ra3, MPOAYBKA W 3apPAAKAa WUAHHIAPA OCYUIECTBJAKTCA ra3oBo3-
OYIHOH CMecCblo, MPUroTOBAdEeMON B ra3oCMecHUTEe/JLHOM KJamnaHe, ycra-
HOBJIEHHOM Ha Kaprepe apurartens. Pacxold paGouel cMecH Ha NPOAYBKY
sroro tMna apuratens cocrasaser 25 —309,. IIpu arom poab npoay-
BOYHOTO HACOCAa B ABYXTAKTHHIX JIBUraTeddX BBHINOJHAET TepMeTHUeCKH
3aKpHITHH Kaprep ABHrartend.

Ha ¢ur. 92 npupegena muarpaMma JBYXTaKTHOT'O ra30BOTO ABHraTens
C MpoieccoM cropauus npu nocrosHHoM ofwveme (V =const).

31ech auHuA bk — NpoayBKa UMAMHAPA rasoBO3AYIIHOA CMecblo HaH
BO31YyXOM, K@ -— BulTeCHEHHe CMeCH WIH BO3AyXa H3 LHAMHADA; B TOUYKe
d — 3aKpbiTHE OKOH, a¢ — CxaThe (mepBblfi TAKT); (2 — ropedue MNpu
NOCTOAHHOM 00BeMe; 28 — PaciunpeHne NPOAYKTOB Cropanus; eb — BHINYCK
¥ npoayska (BTopoH TaKT).

BocnnaMeneHHe cMecH NPOUCXOIUT B TOYKE € C IOMOUILID 3JIeKTPH-
yecko# cBeuu, Kamopuszatopa HAM HebOJBWOH [O3IbLI 3ardnblOro HePTsH-
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HOrO TONJAMBA, B nocnegHeM ciAyuyae MpoIECC NMOJyyaeT HAa3BaAHHE Tra30-
HHUAKOCTHOIO,

CrieUMdbHO Fa30BbLIM [MKJAOM fB.IsieTcd YETHIPEXTAKTHBIR IMKJI, OT-
JAUYAOWHARCA OT TOJNbBKO 4YTO PACCMOTPEHHOTO LMKAA OOAbIIMM 3apAnoM
pabouelt cvecn, B pe3y/ibTaTe CBOEOOPA3HOr0 HAAAYBA,

Ha ¢ur. 93 npuBesena pmarpaMma 3TOTo UHKAZ. Padouufi npouecc
ero 3aK/4aeTCd BO BCACHIBAHHHW YHCTOTO BO3AyXd, BAYBAHWHM rasa B Ka-
Mepy CropaHHs f[pH AaBleHHH B 3—5 a/n B nmepeoi NOJOBHHE X0Ja CXa-
TH U NPUHYAHTENBHOM 33:UraHHH CMECH 3JeKTPHUYECKOH UCKPOH B KOHUE
X0jJa CHaTHs. .

YBesM4yeHde HAINOJHEHHS N0 3ITOMY LHKAY [POUCXOAHMT BCJAEICTBHE
3aMelIeHds BO3AYX0M o00beMa, OOBIYHO 3aHMMAEMOr0 [0 BCAaCbiBaHUS ra=-
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Pur. 93. Padounit nuxx vetwpextakr-  Pur. 94, PaGounit uukn 4erppexTaKT-

HOro rasoBOrO JABHraTels C BAYBAHHEM  HOrO Tra3oBOro JBuraTens, pa oTalo-

padoue#l cMecH MpH AaBAeHHH 3—5am  wero ¢ BOCNMJAaMeHEHHEM OT CiKaTHA
B NMepBOH MOJOBHHE X013 CHAaTHA. npu P = const.

30M, M YMEHbLIUEHUA TUIAPABJIHYECKHX MNOTeph B pe3ynabTaTe YIPOLIEHHS
" BCACLIBAIOUIEH CHCTEMBI,

ddeKTUBHBI K. M, 1, 3TOFO0 LHKIA HeCKOAbKO HiiKe OOBIYHOTO
yeTbIpeXTaKTHOrO OHKA2, BCAeICTBHe XYAWMX YCA0BHHA cMeceoOpa3o-
BaHHA.

Ko BTopo# rpynne oTHOCATCH rasoBble ABHrareau ¢ Bocf/aMes
HEeHHEM OT CHAaTHg, B KOTOpPHLIX NMPOMCXOAXWT MOCTeNeHHOE CropaHde ToIl-
JHBA, COOTBETCTBYIOLIEE B HA€AALHOM LHK/Ie COOOLIeHHIo Tenta paboueMy
TeJqy TOAbKO no usobape (P=const), 1. e. Apoueccy c TeopeTHUeCKH
MOCTOAHHBIM AdBleHueM. Jluarpamma TaKoro UWKAA NpuseseHa Ha ¢ur. 94.

Bosnyx 3acachiBaeTcd B IUJAMHAD Yepe3 BCaChlBAlOWMKK KaHal B nep-
BOM TakTe no auHud bd. [lpu caenpyiouieM xoZe MOPLIHA BO3AYX CiKH-
Maercss 4o gasiaenust 20—35 ama (aunus @c — BTOPOH TaKT); NpU ITOM
ero Temiepatypa noseimaerca npumepHo Ao 500°C.

[lpu noxxoje mopuiHg K BepXHeil MepTBOH TOUKe B WMAHHID 4epe3
dopcyHky BBOAMTCA TMOA OO/JbIIMM NaBAeHHEM Ta3 W BOCM/AaMeHdeTCAd OT
BBHICOKOR TeMOeparypnl CkKaToro B uuauugpe Bo3fyxa. [logaya rasa

175

Ly
FUSsuionmoonlie.ru



B UMAMHAD OCYLIECTBAAETCH TakuM o6pasoM, YTO BHauyale ropenHe npo-
TexaeT NPH TNOYTH NOCTOSHHOM OObeMe (nuHHA €2') C NOBEIIeHHeM JAaBie-
nus 10 40—50 ama (nepssit nepuop ropemns). Hanee (BTOopo# mepuox)
FOPeHHe MPOLOMKAETCS NPH MOYTH TIOCTOSHHOM JARMEHHH B UMAMHADE
(mmBust 2'Z). B KkOHue Xoma mnOpWHA OTKPHEIBAETCH BHIYCKHOH KJanaH
¥ OPOHUCXONHT BBITMYCK MPOLYKTOB CrOpaHHs (MHHHA 2 — paGounit xom —
TpeTuit TakT). JlBHradch BBepX, MOpIIEHb BLITAJNKUBAET MPOAYKTH Cropa-
HHS Yepe3 BEIMYCKHOH KNamaH W BHIYCkHylo TPYOy (nuHRS eb — dersep-
‘TR TaKT),

Pa6Gora rasosoro Asuratefs C BOCMJIAMEHEHHEM OT CXATHS H C MOA-

BOINOM raza uepe3 (JOPCYHKYy B KOHUE XOna CKaTua OblJ1a OCYILECTBJEHA
npod. E. K. Masuurom (MBTY)
B 1934. Ha KoMnpeccopHOM YeThl-
pextakTHoM Ausene, ONHaKO cxema
0Ka3sanachk CJAHIIKOM TPOMO3IKOH,
Tpe6GoBasuIed OOMOJHUTENBHO KOM-
ggﬁgﬁﬁzﬂggf npeccopa K YCTPOHCTB, YCAOXKHAIO-
INMX 3KCcIoaTauuw, EfuHCTBEHHEIM
ee JOCTOMHCTBOM OKa3anocb OTCYT-
CTBHe noTpeONeHHA KHAKOro TOIM-
JHBa,

K Tperselt rpynne otHO-
fom pa— J CATCH TA30BHIE JBHUraTEAH MpPeHMy-
o Beoctrbonue easobosdyumnos cuecy , ECTBEHHO BLICOKOrO CXKATHS, Da-
Goraoue no cnocoby cMellaHHOro
dur, 99. PaGounit yuka gerpipextakr- CrOpaHud 1 ¢ M0aBOLOM 0AHOI YaACTH
,HOTO T'a30BOrO ABHraTens cmewaHsoro Tenaa npd V == const u apyro#l npu

cropauus (uuka Tpuukiepa). P=const u c npucanko# sanane-
HOTO JKHAKOTO TOIVIHBA.

Dror cnocol BocnaaMeHeHHs rasoBO3AYIIHOR CMecH Okasancsi HaHOo-
.ee 3¢deKTUBHBIM NPH fepeBOde Ha rasoo6pasHOe TOMIHBO ABUraTtenett,
paboTaomMX ¢ BOCI/IaMeHeHHEM OT CXKaTHfl, obecrieyuBas B CAydae HeO0O-
XOAHMOCTH BO3MOXHOCTb OBICTDOrO MepexoJa Ha XHAKOe TOoNIAnBO; 6aa-
rofiaps 3TOMY, 3TH ABUraTejH MHOI'AA Ha3bIBAIOTCH IBUraTeasiMu IBOHHOrO
‘TOMAHBA MM Ta30XKHIKOCTHEIMH,

Juarpamma pabouero uukaa [BHrarejelt CMeILaHHOrO CropaHusi NMDH-
BeneHa Ha ¢ur. 95. Pabounit npomecc B TakoOM /JBHraTele XapaKTepu-
3yeTCs TeM, 4TO B INEPHON CXKATHUA B LHJAHHADE [ABHraTens HaXOMMTCH
ra3oBo3ylliHass CMecb, a JXXHJKOE TOIIMBO BBOOMTCA B Hero B KOHIie
.CKATHL M, CaAMOBOCTMAAMEHSSACH, MOJKUTaeT CMecCh.

CropaHue 3THX JBYX TOMJIHB NPOHCXOAMT € OOJABIIMM HAH MEHBLUMM
‘TIOBbILIEHHEM JABIEHHA, KOTOpOe B OCHOBHOM 3aBHCHT OT MOMEHTZ NOAa4u
KUAKOro 3amanabHOro TtorsuBa. CaMm npoiecc CropaHus npubaAMKaeTcs
K HeynpagjiseMOMY M XapaKTepH3yeTCsl YBEeNMUEHHBIM 3aMa3fAbIBAHUEM
BOCI/IaMEHEHHS H PACIIMPEHHEM JMalasoHa CropaHus Tno H30HTKY BO3-

g

dapP
nyxa. CKODOCTB HapacTtaHud OaBIACHHA E H MaKCHMaJbHbLIE JaBJASHHUA

1 Iluka BnepBbie npepioxeH mnpodeccopoM [OpbKOBCKOro MHCTHTYTAa BOI-
Horo tpaHcmnopra I'. B. Tpuunkaepom.
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unkaa P, oOLIUHO yraeTcs HAPHBeCTH K NOMYyCTHMBIM BeAHYHHAM NyTeM
yBedHueHHsl Ko3dduunenTa M36blTKa BO3AyXa H MOAOOPAa MOMEHTA 3akU-
raHus.

YBenuuerine 3anas3jkbipaHua BoOCHYaAMeHEeHHd CMEUIdHHOrQo HukK/aAa 0o
cpaBHeHHO ¢ LHMKAOM npu P = const cocrapaser 4—8° nosopoTa KoseH-
yatoro Bana. [IpuyuHOU 3TOro ABIAETCH YMEHbIlEHHE KOJHYeCTBA KHUCIO-
poId K MOMEHTY BIPBICKA 3ananbHOTO TOMJIMBZ BCAEACTBME HauyaBuieics
eille B Mpouecce CKATHA PEaKUMHM OKHUC/AEHHA B ra30BO3AYIIHOR CMecCH.
310 OKHMCAeHHe SBASETCA HAuya oM LEeNHOH peakuud, BeAyuie K caMo-
BOCN/IaMEHEHHI0, KOTOpOe, OJHAKO, He yCNeBaeT 3aBePLUUTLCS BBUAY Ma-
7A0TO BpPEMeHH, H JAWIb [006aBOYHAd SHEPrusi BIPLICKHBAEMOrQo JIETKO
BOCNTAMEHAIOWETOCA KHAKOTO TOIUIWBA BHI3BIBAET TOPEHHE,

MuHHMaABHBA pPacxol MKUAKOTO 3aMaJbHOTO TONIHBA OMNpejpe/seTcs
BeJUYHHOK mnorpebHONH 3SHeprum aad BocmIaMeHeHHs M OecriepeSOHHOrO
cropanus. 14 olHOKaMepHBIX ABMrartesneit nMpu MoOJHOR HArpyske MHHM-
MaMbHLIR pacxoa 3anaabdoro tonausa cocrasaser 10—139 ot pacxona

npu paboTe TOMLKO HA XHUJIKOM TOIJIHRE, ﬂmﬁmg; gﬁﬂ
mottyit EIpYR SeNREE Tonu om-ﬁ’i’ “aapan& rasonoanynmoﬁncuecn 8

p&prl!EE?w('ﬂ MﬂQ By, T

CymeCTBeHHoe BAMAHME HA 3IKOHOMHYHOCTD M MOJIHOCTL a30BOrO
apurarend, pabortalowiero MO CMEIIAHHOMY UHMKAY, € MPHCAAKOH 3anaib-
HOro XHUIAKUTO TOMIHBA, OKa3eiBaeT Ko3dduiuueHT u3OLITKa BO3AYyX2 @,
OT KOTOPOro HeloCpPeACTBEHHO 32BHCHT TerIOTBOPHOCTh cMecH g W Tep-
‘MUyeckKn#t K, m. a. 7;.

B coorsercrenu ¢ atum H, 119 rasoxMAKOCTHOro npouecca ornpe-
deMuTCa M3 ciaepywoumet Gopmy.ib:

Hy=(1-4r)Hy, O (149)

rne r-- 10]d Temaa, BBOAMMOrO KHAKMM 3aMaJbHBIM TOMJIHBOM;
H, — HuU3ILaA TenI0TBOPHOCTL rasa.
Bennunna usbbiTka BO3AyXa ¢, 5 OyleT paBHa

1

ar. w = ar H L ’
e Bk (150)

K r

tne Hy, Hy, L. v Ly — COOTBeTCTBEHHO HM3IIAA TEILIOTBOPHOCTh M KO=
TU4eCTBO BO3AyXa, HEOGXOJUMEE 1aA CFOPaHHA ras3d M KUAKOTO TOINJHBA,

YcraHoBKAa BCACHIBAIOILErO KOMJIEKTOPAa NPUBOAMT K  YMeHBLICHHIO
Kos(dunuenta HanodHenus 7, oOwyHO He Gonee, 4eM Ha 49/

B pesyastare coueranu#t uuknos npu V = const (Tyuwee cmeceob-
pasosauue) H P == const (Buicoxas CTeneHb CKATHA), fe — IPDEKTHBHLIA
K. 0. 1. CMellaHHOr0 MNHKJAA, OCYWECTBASeMOro B T[a30BOM JBUrarene
BBICOKOrO CKAaTHSA, C NMPUCAAKOR 3anajbHOrO KHAKOro TOMNJHBA, NpPH PaB-
HEX & H a Ha ]0—209, Beime, geMm 7, UHKAA C MOCTOSHHLIM JaBACHHEM
CropaHus,

B CCCP HauGoabluee pacmpocTpaHeHHe NONYYHA MeTold paboTn HBH-
ratems] Ha rase NO UMKAY C NOCTOAHHBIM O0BbEMOM, C MOIBOJOM rasa Ha
NIPOTAMEHHH XOJa BCACHLIBAHMS M BOCIVIAMeHEHHEeM CMeCH OT HMCKDHI,

12 n. K. Konnepos. 177
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B cnywae nepepona CyuweCTBylOuiero IABHFaTeas Ha ra3 3TOT METOX
compsyeH C M3BECTHHIMH TPYAHOCTAMH, TaK Kak Tpefyer yMeHbLieHHS
o0beMa KaMephl CKaTHf M MHOTJAA YCTaHOBKH mMyCKOBOrO Kap6rwopatopa
M 3JEeKTPHYECKOTO 3aKMTaHuf,

OznHako mnpH CO3JAHHM HOBBIX KOHCTDYKLHH TrasoBblX [ABHraTeneft
H OPraHu3auMH. HX MacCOBOro MpPOM3BOACTBA YKa3aHHLIH BbilIe MeTO.N
MOXeT OBITb NPH3HAH OAHHM H3 JAy4YIUMX AJd CaMblX DPa3HOOOPa3HLIX
obaacTell HapojHOro XO3AHCTRA.

Pa6Gora razoBbiX ABHraTesneit NO rasoxUIKOCTHOMY NMPOLECCY HE MOMKET
OLITh PeKOMEHAOBaHA 114 uedel IWMPOKOTrO BHeADeHHH, KaK MPOTHBOpe-—
4aias SKOHOMMUYECKOH CYI[HOCTH WAeH BHeApeHHs Fa30MOTOPHHIX ycCTa-
HOBOK M CBfI3aHHAsi C PACX0JA0M JKHAKOrO TOIMUBA.

Taxkoro THma ABHratenud MOTyT HaHTH QHLIbL OrpaHHUEHHOE NPHUMEHeHHe,
Hanpumep, B peyHoM (JIoTe HA ras’oxogax W B HEKOTOPHX JAPYrux Crne--
LIMAbHLIX 001acTaX.

N 32. Cmeceo6pa3oBaHHe

T'azoBuift aBHraTesib paboTaeT Ha CMeCH rasa ¢ B03AyxoM. B azasucu-
MOCTH OT THNA [BHMTraTeds W ero NapaMeTPoOB MPHrOTOBJEHHE Ta30BO3LYILU-
HOM CMeCH OCYyLiecTBASeTCH B CIIEHHaAbHBIX NMPHOOpaX-+cMecHTeaaX (IBH-
rateld ¢ BHEWHHM cMeceoOpa3oBaHHeM) HAM TPOHCXOAMT B IHAMHIADE
(zBurarenu ¢ BHYTpeHHUM cMeceoGpasoBaHHeM).

Ilpu momoImM cMecuTeast NpeACTaBASeT sl BO3MOXKHLIM PeryJiupoBaTh
Ka4yeCcTBO M KOJNMYECTBO CMecH, NOCTyMaolEed B UWIMHIADH ABHraTeas.
CumecHTenbHoe ycrpoHcTBo MOXer Obth o0WMM A8 BCero ABHraTenst
(BLIHOCHOE) WM HMHAMBHAYANbHBIM I8 KaXAOTO UHJIMHIPA.

BuiHocHBle cmecHTenH rasa. DBbHOCHEIE cMecHTeNH rasa, obiHe AMsR
BCEro IBHraTe/s, 4Yamie BCEro MPHMEHAITCA B aBTOTPAKTOPHLIX M CTa-
UHOHAPHBIX ABHraTensX HeGoJbLIOR MOUIHOCTH. [IpUMeHeHHe Takoro cme-
CHTeNBHOrO OpraHa o0ecrneyuBaeT PABHOMEPHOCTb COCTaBa pabouelt cMecH
M0 LWJIHHAPaAM M TIPOCTOTY DPYYHOH DeryiHMpOBKH  CMeCHTEJbHHIX
OpraHoB.

Bonpoc 0 3Hayenun W uHanbGonee lenecoo0pazHoit KOHCTPYKUHH raso-
BOrO CMeCHTeasl DOAr0 oOcTaBaacA cnopHbiM, OIHAKO OMNBITH, NPOBeeH-
Hele HATH no uccaenoBaHuio KOHCTDYKUHMH cMecuTeneft, I0Kas3anau, 4TO
pasnHuYHbIE THIBI CMECHTeNell NPH PaBHBLIX TUAPABAHYECKHX CONPOTHBIE-
HMAX OKa3LIBalOT OAWHAKOBOE BIHAHME Ha MOILUHOCTb, PAa3BHBAEMYK) IBH-
raTe/em.

Ha momHocTs ZIBuraTenss BAHMSeT I'IaBHHIM 00pa30OM COIPOTHB/ICHHUE
cMecutesq, IlepeMellnBanMe ras3a C BO3LYXOM IIPOMCXOAMT AOCTAaTOUHO
COBepilleHHO Jaxe B NPOCTOM TpOHHHKE, W MO3TOMY OTIanaer HeoOXOAH-~
MOCTb YCJOXHATb KOHCTPYKIHIO CMECHTess.

KpoMe HanoxeHHoro, HeoO6XOQKMO UMeThb B BHAY, YTO HCIIONL3OBAHHE
B CMecHTesae H3OHITOUHOrO J[aBJeHH BO3JYyXa HAag ra3oM obecneuuBaer
MHXEKTUPOBAHHE a3a, ONHOBPEMEHHO CHMMAA CONPOTHBIEHHE CMECUHTENs
B LEJOM M TNOBLILAS MOLUHOCTb JBHTaTess.

KauecTBeHHasn peryaMpOBKa CMECH OCyULeCTBAAETCH NMyTeM PeryJaMpoBKH
KO/NHYeCTBA BO3[yXa, A1 YEro BO3AYXOIPOBOL HUMeeT JAPOCCeNbHOE YCT-
poicTBO. B 3aBHCMMOCTH OT B3aUMHOTO HalIPaB/JeHHS NOTOKOR BO3AYXZ
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M rasa, HeOGXORMMBIX A8 06Pa30BaHKMA ra30BO3NAYIIHOH CMECH, CMeCHTeTH
6biBaloT caeayomux Tunop (pur. 96):

1) ¢ nmepecekalommmucs MNOTOKaMM BO3AyXa H rasa: npocrtele (a);
ctpy#tusie (4).

2) ¢ nmapanJenbHLIMH MOTOKAMH BO3AyXa M Ta3a: mpocToie (8); 3meK-

jLLWOHHbIE (2).
[Mpuuuunel paboTel CMecHTesneH SACHBI W3 NPHUBeJEHHLIX CXeM,
OTJIHLIPITEJIbHOH OCOOEHHOCTh 39XEKUHUOHHOrQ CMeCHTEeas aBJfeTCA

pacriojloXeHHe OpraHa, PperyanpyIolero Ko/iH4ecTBO BO3AYXd, B HeNmoC-

\ {wech L‘wecy =— ey
— -
] /L '
303(7 T
’C’Meca 2
:] / A
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deuz / Hos(?ﬂ__
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®ur. 96, Cxembl Ma30BO3AYLIHEIX cMecHTesell ¢ mepecexalomuMca
NOTOKOM:

a — npocrofl: § — cTpyiHbil ¢ nmapaneNnbHEIM NOTOKOM;
8 — npocTof; 2 — SeKLHOHHRH,

peacTBeHHOH G/JM30CTH K MeCTy CONPHKOCHOBEHHS BO3yXa C ras3om; mpu
3TOM u30BLITOYHOE AaBJA€HHe BO3AyXa, npeodpasyrouieecs NPH BHIXOIE M3
colll1a B CKOPOCTHOH Hanop, NPOM3BOIMT HHXeKTUDYIOliee HAeHCTBHe.

MonnocTs, pasBiBaemast IBHrateseM NpH paGorte Ha BHICOKOKAJOPHM-
HOM CXKaTOM HIIH CXKHM(EHHOM ra3e, paBHa MOIUHOCTH ABUraTensl HA XUAKOM
tTornuse, Ilpy 3ToM nmpexacTaBasieT HHTepeC COXpaHeHWe ABHTartens
KaK YHHBEPCaNLHOTO, NMPHUroAHOro Ge3 nepelefKd And paboTsl HAa raso-
00pa3HOM M Ha XUIKOM TOMAMBE, 3TUM LeAsM YAOBAETBOPsET KOMOUHH-
posaHHbl# KapOopatop-cMecuTenb (dur. 97), 3a OCHOBY KOTOPOrO NpH-
HAT HOPMaibHLIM OeH3HHOBHHA KapOioparop, ¢ A0GaBAEHHEM K HeMYy cMe-
CHTeNbHOro YCTpoHCTRA AMA rasa.

Jlas sanycka rasoBbiX JABHMraTesnei TPAKTODHOTO THNMa TNpPHMEHsSOTCH
CrielidanbHble OeH3uHoBHIE KapOlopatope Tuna ,Cosekc“, ycraHas/KBae-
MBEle Ha ra3oBOM KOJJIEKTOpe BMeCTe CO CMeCHTeNeM.
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B 6GBICTPOXOAHBIX ra3oBHIX ABHrarelsx ¢ 4eTHIDbMA H IIECTHIO LMJIHHI-
paMK, 2 TaKKe B CTAUHOHADHEIX Ta3oBbIX ABUratendx HeOGONbLIIOH MOLI-
HOCTH OOLIYHO Ha BCaChIBAIOUIMA KOJJIEKTOP YCTAHABIUBAETCA OIHH
06wt CMecHTelb, W3 KOTOPOro NHTAIOTCA ra30BO3AYIUHOW CMeChi0 BCe
wanuHapst (dur, 98).

B nepeBoaMMBIX Ha ra3 OBYXTAKTHHX HedTSIHBIX ABUTATENSX C KPHBO-
LIMIHO-KAMepHOR MNpoAyBKOH # 3apaaKOH rasoBO3AYNIHOK CMeCbio CMe-
CUTeNb HelOCPeACTBEHHO NpHCOelHHdeTcs K KapTepy asuratens (dur. 99).

ben3ura

8

| Bx00 2030
e ———,

43 pedyrmaoa

dur, 97. Cxema kOMOHHHDOBAHHOINO KapGOPaTOPd-CMECHTERS:

7 — Bxoauoft razoBuil narpyv6oK; 2 — XoMyTHK KpenneHMA;

3 — BUHT KpenneHusl; 4 — KilanaHofepXaTelk; J — NoSHDPYI0=

IaA Waitba; ¢— obparHmit knanaH; 7 — ra3oBag (QoOpcyHKa;

8 «= TPYOKRA XOJIOCTOr'0 XOMRa; 9 — TPpOUHWUOK; 70 — BHHT XON0=-

CTOr0 Xofga Ta3oBH#; 77 — BUMHT X0NOCTOrO XOAA BOSRYIIHBIH;

12 — NONOMHUTENBHOE CMECHTEeIbHOE YCTpoHCTBO anA rasa;
73 — BcacmBawuuit Tpybonporof.

FazocMecutTeNbHble KJAanadbl. B MHOTOUMAMHADORHX  JBHraTensx
601bI00A MOLIHOCTH YCTAHOBKA UEHTPANH30BaHHOTO CMECHTEN He MOMET
ObITE pEeKOMeHA0BaHAa MO MpPHYHHaM: a) 6OJbIIOrQ O6beMa, BH3BIBAIOLIETrO
OMaCHOCTh B3pblBA CMecH; 6) TPYAHOCTH AOCTHXeHM PaBHOMePHOTO pac-
npeleleHHas CMeCH MO OTAeNbHbIM LHAHHIADAM.

Huorna B atux cayuyasax npuberaloT K yCTaHOBKe TI'DYMIOBHIX CMeCH-
Tenei Ha KaxIble OBa-TPY UWIHHIApA, a yalle BCero yCTaHAB/IHBAIOT HHIHM-
BUAYanbHble CMecHTead. CMecHTenu MOryT OhITh BHIIOMTHEHH B BHIe 0CO-
Obix OpraHoB, MPeAyCMOTDEHHEIX B KOHCTPYKUMH BCACLIBAIOLUIMX KAANAHOB
M Ha3HBaeMbIX TOrJa Ta30CMeCHTeIbHbIMM KjaanaHaMmu, MT460 B BHAE OCO-
Gbix npucnocoOMeHut, pPaCNONOXKEHHBIX B HeNOCPeACTBEHHOH OGMH30CTH
OT KpBILIeK UMJIHHAPOB ABHraTeas H COEIMHEHHBIX KOPOTKHMMH Tpy6o-
IIPOBOJAMKH CO BCACHLIBAIOIUM KaHAJAOM KPIILKH.
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@yr. 98. Cxema ycraHoBKM o6ulero cMecHrens Ha ™ YeThpex-
l.lHﬂHHI[pOBOM ABHrarteae,
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¢Pur. 99, CxemMa ycTaHOBKH CMeCHTeas Ha KapTepe ABYXTaKTHOrO
* nBUrare’n.
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Han6Gonee pauuoHanpHHM pellleHHeM SIBAAETCA YCTPOHCTRO rasocMecu-
TENBHOro K/JAamnaHa M ero cleayeT PeKOMEHIOBaTh MpPU CO3ZAHHH HOBBIX
HBurarte/ned; OJHaKo MpH MepeBOIe HA ra3 CYIIECTBYIOWMX JBHrateneht
paszenbHad MoAaya raza M BO3Ayxa COMPMKEHA CO 3HAYUTEIbHBIMH 3a-
TpaTaMH Ha HM3TOTOBJAEHHE HOBOK KPHILIKH H/AH Ta30CMeCHTENbHOro K/d-
naHa.

CMecuTeibHBI BCACHIBAIOUIMK KJIAMaH ra3oBOTO ABMraTe/s JO/KEH He
TONbKO OO0ecneunBaTh YCJAOBMS [JJ% CMEIUeHUs BO3AyXa C ra3oM, HO
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$ur. 100. Cxema cmecHTeNb- dur. 101. O1Ha U3 KOHCTPYKUHH CMECHTENb-
HOTrO KJanmaHa JMJA JBHra- HOTO 'K/aMaHa ra3oBOro JABdrares.
teas BK-38. :

H MakKCHMa/1bHO€ HAMOJHeHHe LUJINHIpA. Has 3toro NpoxXojHbie CLEYeHHH
KadnaHa AOMXHB YIOBJETBODATh DPAaBEHCTBY

f1=2f2:

rae f, — npoXojiHOoe CevyeHHe BO3AYLIHOTrO Kiamnaxa,

f2 — MpoXoAHOE CeuyeHHe ra30BOro KJanaHa.

Ha ¢ur. 100 npuBeneHa cxeMa CMeCHTeJBHOrQ KJ4MaHa AAf ABHTra-
teas BK-38. Iloctymnenue rasa B UMAMHADHI M €ro CMelleHHe C BO3Zy-
XOM OCYLIeCTBAAIOTCA CleayloliuM o6pa3oM. [a3 mocrynaer B kJanausl
yepes KOpMyC CBEpXY; 30JOTHHK OTKPHIBaeT MPOXOJ 1A I'a3d HECKOJbKO
Nno3¥e Hayala OTKPHITMA TapelikKW KjanaHa, ITO YCTDOHCTBRO, C OIHOMH
CTOPOHBI, MPeNOTBpalllaeT BOCMJIAMeHeHHEe ra3a B TpybOnpoBoAe H, C APY-
rofl, — Mo3po/isieT nyTeM H3MEHEHHH IePEKPLITHA 30JOTHHKA BHIDABHHBATLH
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nojauy ra3a no OTlAeNbHbLIM UMAKHHApaM. KpoMme pacnpeneautelpbHbIX QyHK-
LMH npu BIYCKe rasa, 30/JOTHHUK CJAYKHT HHKHHM DNOJA3YHOM, CKOJb3AUIHM
B HanpasAsoIUMX peGpax M HaMPaBIAOLIMM IUNUHAETb KHanaHa,

Ha ¢wur. 101 npureseHa ogHa 43 CXeM KOHCTPYKUHH Tra3oBOr0 CMe-
«CHUTENBHOr O KJanaHa,

£t BANE
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‘®ur. 102. Bug cBepxy Ha rasocMecuTeNbHYI0 CHCTEMY TpeXUHIMHAPOBONO
ABHraTedd,

Ha ¢ur. 102 npuseseH Bul CcBePXY Td30CMECHTE/NLHOH CHCTEMbI
TA30BOro TPEXUMJIMHAPOBOTO € TOPH3OHTANBHBIMH KJ/2MAHAMH J1BHUTATE/N

dur. 103. Bux c6oky (¢) v mpoloasHuiit paspes (6) rasocMecuTedbHOH
cucTeMbl, H306pakenHoit ma ur. 102.

wouHocTeio 112 2. €. CmecutenpHble kamephl 7 cOefHHEHH! NMaTpyOKom 2
C BXOAHEIME OTBEPCTHMSIMH  BCACRBAIOWIMX KaHa108. Bo3uyx u ras
« CMECHTeJNbHOH kamepe noaaiorcd no Tpydonposoaam 3 u 4. B cMecH-
TenbHOH Kamepe (dur. 103) pacnonoxeH KOPNyc CMEeCHTeNbHOTO K/a-
naHa 7 ¢ kaHanamu 2 174 BO3ayxa M 3 A48 rasa, OTH KaHaJK nepe-
KPbIBAKTCSH OOWIMM CAMOAeHCTBYIOWMM KaanaHoM 4, 3atskka MPYKUHH
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KnallanHa W ero noAbeM PeryaupyloTcs OrpaHHuYHMTeseM MOMbeM1 J.
KonudecTBeHHOE perynupOBaHHE OCYIUECTBASETCA JpoOcceleM O, a Kaye-
CTBEHHOE — KPAHAMM HA ra3oBod 4 BO3AYIUHBIX JHMHMAX,

33. PerynupoBanue

O6mue npunuunel. Ha MomHocTh ABHrartens M ycTOHYHBOCTL €ro
pabOThl OKa3bIBAIOT BJAMAHHE KAUYECTBO TeHePATOPHOTO rasa H KOJMUYECTBO
rasoBo3iylWHOW CMeECH.

KavecTBO TreHepaTOpPHOrO rasa, nOJY4aeMOr0 B TIasoreHepaTope,
He OOUHAKOBO BO BpPEMEHH M MEHseTCs No pPALY NMPHYHH, PAaCCMOTPeH-
HHIX BHILE,

B TO xXe BpeMa M KO/JMYECTBO CMECH, MOCTyNaiolleHd B ABUraTtens
ApH TONMBOM OTKPBITHH APOCCENs, MPH OAHMX U TeX Ke YHCIax 060po-
TOB KOJEHYAaTOrO0 Bana, MeHS eTCd B 3aBHCHMOCTH OT FHAPABJIHYECKOro
COMPOTHB/IEHNS] Ta30reHepaTOPHOH YCTaHOBKH,

OCHOBHBIMM  NDHYMHAMH TIEDEMEHHOCTH CONPOTHBIEHH YCTAHOBKH
fIB/FIOTCA: YBE/JIMYEHHe BHICOTHl 30/bHOH nNOAYIIKM HA KOJOCHMKAX H
yNIOTHEHME CJI0A TOMJMBA, LIAKOBaHHE M 3aHOC Tas30BOr0 TPaKTa
yroJibHOM MNbIBIO, 30J0H M NMpOY. :

Ecad B YMCTO ra3oBbIX [BMraTensix, UMEOUIHX Pery/aaTopsl 060po-
TOB, APOCCeNb KO/JIHYeCTBEHHOH peryauMpoBku CcGJIOKMDOBAH Hemocpen-
CTBEHHO C PperyjaTopoM, TO KayeCTBeHHas pery/JMpOBKAa 4aule BCEro
NPOH3BORUTCH OT DPYKH, UTO He MOXKeT OHTh MNPHU3HAHO HOCTATOUYHO
HAJeXHBIM, OCOGEHHO B Ta3OBLIX NBUrarensix, padoTalolIMX HA MOCTOAH-
HOH Harpyske (3/MeKTPOCTAHLIMK),

Ko/MuecTBeHHOe peryivpoBaHMe CMeCH NPOMUCXOAMT Ge3 BO3LEHCTBHSA
Ha ee COCTas, U B CJy4Yae yMeHbIUeHHS HAalDy3KH MABUraTenss MPHBOIUT
K BO3PacTaHHIO THAPABIHYECKHX MOTePh.

[Ipu KayeCTBeHHOM DEry;iHpPOBaHHK DEryasaTop BO3neliCTBYeT Ha
COCTaB CME&CH, OJHAKO MPH Ma/lblX HAarpyskax 3TOT Cnoco6 peryanposa-
HHA NPHBOAMT K NepeobenHeHHI0 pabdouefl cMeCH, COMPOBOXAAIOMIEMYCA
OOpaTHHIMH  BCMBIIIKZMH W NPONMYCKaMWM  BOCIJIAMEHEHHs BCJIELCTBHe
YMEHpUICHHA CKODOCTM TrOpeHHMs CMeCH M YBe/JIMYEHHH ee CropaHus Ha
JIMHUYK PACLIKpeHusd. ,

Haunyuinne peayasTarhl fgaer cmoc00 BHeWIHero peryJHpOBaHMS,
NP4 KOTOPOM B O6JIaCTH BBICOKWX HArpy3oK MPOMCXOAMT Ka4yeCTBeHHOC
_ H3MEHedHe CMeCH, C MepexQoioM K KONHYECTBEHHOMY B OONacTH Majbx.
Harpysok.

B ciayyae paGorni nBurartens no rasoxHAKOCTHOMY RpoLecCy cije-
AyeT MpUMeHATh KAayeCTBEHHOe pery/JMpOBaHHe, OLHOBDEMEHHO mnpeny-
CMaTpHBas BOSMOXHOCTB PYYHOrO ApOCCENWPOBAHUA BCAaChlBAEMOT0O BO3-
ayxa. B atom cayyae gpoccenupoBaHHe HeoO0XOAUMO ANS CO3XAHHA
B BO3LYWHOM TpPaKTe ONpele]eHHOTO THAPABIHYECKOrO COMPOTHUB/IEHHS,
ob6ecrieynBalollero ONTHMAa/bHOE COOTHOIIEHME BCACHIBAEMBIX Ia3a v BO3-
AyXa, a TAKKe DPeryJHpOBAHHE KOJAMYECTBA CBeMeH CMECH MO OTAeNbHBIM
IM/IHHAPAM —B  CIy4yae MHOTOUMAMHADPOBOro asurarens, Kpome TOrO,
APOCCEAUPOBaHHE HAeT BO3MOXHOCTb HEKOTOPOro OQ0OrauleHHs CMecH
NpY MaJblX HAarpy3kax, OCyulecTBAsieMoro /au0o ppocceseM, JHOO HHIHA-
BUAYa/LHBIMH T#[aMU K BO3AYILHBIM NaTpyOKaM.
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PerynupoBanHe cMecH B ra3oBbiX JBHratejsix C 3JeKTPHYECKHM
sawurannem. [lna crabuaumsauun 4ucna 06OPOTOB XOJOCTOrO X0aa H
yAyuilleHHs MPHEMHCTOCTH Ta30BOro JBHTATeNnss CMeCHTeNH CHaGXKaloTcd
KJanmaHHbiIMH BAaKYYMHH MU peryastopamMu —OalimacamMu.
Hau6onee ynaynas KodcTpykinus 3TOro npubopa Obla mOpelnoxeHa
B HATU unx, [, T. TepsuGaiubauom (dur. 104). Baiinac — nuadpar-

Bo beoctibarowgus
konnekmop
dur. 104, Juapparvennnit 6aidnac ¢ur, 105. Cxema Brlouenus 6aii Maca
HATH. HATH.

M@HHOr0 THMa; COCTOMT M3 METaJNIMuecKof KOpoOku ¢ kaamaHom 7 H
pe3nHoBOH AuadparMer 2.

PaspexeHne, BO3HKKaOLEe B NOJNOCTH J, COeIMHEHHOH KaHAMIOM;CO
BCACHIBAOUIMM KOJIIEKTOPOM, IIPEOAOJEBAET KO BpeMs XOJOCTOrO XOAa
HaTs ¥ eHHe NPYKHMHbI 4, BCIEACTBHe Yero AvadparMa OTKPHBAeT KAamaH 7,
yepes KOTODBIE ra3 MOCTymaer B NMOJOCTh J, 4 3aTEM HAMpaBideTcs
BO BCaChiBalOW(MHK KOMIeKTOp aBuratens, Cxema BKJIOYeHHSs 3TOro Gaf-
naca B CHCTeMy MUTAHHS JBurarens npuBeneHa Ha ¢wur. 105.

Bo Bpem# xoaoctoro xoza pabouas cMeChb rasa ¢ BO3AYXOM IOCTY-
TaeT BO BCACHIBAIOLIMA KOJJIEKTOP, MHHyA IDOCCeNb CMECH 7, KoTODHIi
JO/KeH OblTh NJOTHO 3aKpHIT. I'eHepaTOpHBIf ra3 MOACACHLIBAETCH B KOM-
JAeKTOD Yepe3 06BOAHYW TPYOy 2 u aBroMaTtuyeckuit kaanan 3, a BOs-
AyX— yepe3 cneuHasbHoe HebOApWIOe KAMUOpPOBAHHOE OTBEpPCTHE 4,
OO6parHeifl KnamaH & NpH XOJOCTOM XOjl€ 3aKPHIBAETCH CHJIOHR cOOCTBEH-
HOr0 BeCa MW MO3TOMY MPHOCTAHAB/IMBAET BXOd BO3AYyXd B CMECHTENDL
yepes BO3AYIUHYIO 3aC/IOHKY.

Hoctynnenne rasa W BO3AyXa B JBHraTe/b NPOHCXONMT BO BDEMs
XOJMOCTOTO XO0xa, NOA BAUAHHeM BBICOKOTO pPA3pekeHHs BO BCACHLIBAIOILEM
“KOMIEKTOpe, M TO3TOMY MPOMOPUMS MENAY HUMH He 3aBUCHT OT He-
00/bIIUX JaBIeHUR ra3a fepej CMecuTeseM.

[TyteM cooTBeTCTBYIOLIErO nojA6opa KalHOPOBAaHHOTO OTBEPCTHR INA
Bo3ayxa Oalinac MOXeT ObiThb OTPery/iuMpOBaH Ha BecbMa OOraTyio cMech.,
O6a 3TH MepONpHATHS NOAIEPHHMBAIOT IMOCIOAHHHIM YHCA0 060pOTOB
X0JIOCTOTO X0J4a.
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Hpyrue Tumel OGanacoB, MOROOHbE OMUCAHHOMY, MOAAEDKHBAR
fIOCTOAHCTBO NPOMOPLHM MEXAY ra3oM W BO3/JyXOM, HE€ MOTYT, O/HaKO,
BAMATb HA pabOTy MABHrateas MpPH H3MEHEHHH XHUMHYECKOro COCTaBa
Jaaa.

Balinac, pearupyoumit Ha u3MeHeHHe XUMHYECKOTO COCTaBa rasa,
qpenjokxen M. C. Me3HHEIM Ha OCHOBAHMH TOTO, 4TO pa3pexeHde BO

BCACHIBAOLIEM KOJJEKTOpe, NpH 3a-
AaHHOM 4HCIe OOOpPOTOB B MHHYTY

o §‘ XOJIOCTOrQ X0, YCTAHAB/IMBAGTCA TeM
J,\ 2 3§  Conblee, ueM BHIle TENOTBOPHOCTH
\ ; § S paGouelt cmecw.

, -

X 2 §' ~ Batimac 3storo Tunma (dur. 106)
N ] \ 2§ MveerT IByxrapeisuaThii knanas. Hu-
N, 1 8 = g_§ Hss Tapeika 7 MpUTArMBaeTcs K CBOeMy

78 (==4 ]S ceany npyxunoit 2, IIpu Xoroctom
N ' il LS
T | L0, @3 xoze, 6naronaps Bakyymy, o6pasyo-
N (===~ EYH & weMyca BO BCackiBalOLEM KOIEKTODE,

; e avadparma 3, npenoio/eBas ycuiaune
47N N ﬁ [PY#KHHbl, OTKPHLIBAET KJanaH 7, mocae
f § g 4 yero ra3 ¥ BO3AYX HAYHHAT TNOCTY-
! Buxod Gosdyaxo NaTh B CMeCUTENbHYIO monaocTh 4 Gaii-
naca,

{, Bxod zasa
a3 apocceampyercs Kanu6poBaH-

.dur. 106. Baiinac HATH, pearn- DoIM OTBEDCTHEM, a4  BO3LyX—pery-

PYOWIHA Ha XuMHueckH# cocras IHPYCMBIM  BHHTOM 6. Ipocceanpo-

rasa. BaHWE rasa  yCTPaHsAeT neped CMeCH-

TelleM MnoAnop, HaOmolaeMHft  TIpH

'BHE3alIHOM H3MEHEHMH PACX0Ja rasa, B CHAYy 4ero NPOMOPLUHS  MEKIY

rasoM W BO3JAyXOM MOMAePXuBaeTcs nocTosHHOH, OTBepctHe 5 BHOPAHO

C TaxKMM DACYETOM, UTOOH MaleHUEe AABJAEHHH NPH APOCCETADOBAHHHM ra3a
cocrasaano 80—100 mm Box. ‘cT.

Ecnun TennoTBOpHOCTE pabouel cMeCH HAauMHAET BO3pacTaTh, NOOYyXK-
Jas ABurarenb K YBejHueHu:0 oOOpOTOB, TO GYAET YBEAWYMBATBCH Das-
pexeHHe BO BCACHIBAIOLIEM KOJJIEKTOpDe M B moJoctd 7  OaRmaca.
B atom cnyvae auadparma 3 npuxpoeT BepxXHuih KiaanaH 8 M 3THM
'YDaBHOBECHT IOCTYIUIeHWe pabGoyell CMeCH B ABHTaTelb.

Jkonoman3sepHoe peryiupoBanHe paGoueit cmecun. MomnHocTs
razoBOro JBHraTeNsd MOXeT peryjsupoBaThCAd NYTEM H3MEHEHHs KOJH-
4eCTBA M Ka4eCTBA CMECH, NOCTynamoueld B LHIHHADEL.

Ilpy KOJHueCTBEHHOH pPEeryiupoBKe KayeCTBO OCTAETCA HEH3MEHHbIM,
2 KOJHYECTBO YCTaHAB/AMBAeTCH cooOpasHo TpeGyeMod MolHOCTH. [lpu
Ka4yeCTBEHHOH peryJHpPOBKe yMeHbiIEHHe MOUIHOCTH AOCTHraeTcs fyTeM
O0eIHeHHsl CMECH 34 CYET OTKDHITHS JIPOCCeIs BO3Iyxa.

ITpn KONHYECTBEHHOH peryaMpOBKE MOUIHOCTh YMEHBILAETCA PABHO-
MEPHO MO 3aKOHY NpAMOH, a NpPH  KaueCTBEHHOH — KPMBAA MOLIHOCTH
BHaya/le, NMPH yMedbilleHUH PAaCXOAA ra3a, CHIKAETCI MeNJeHHO, A 3aTeM
BECbMa KPYTO, BO3MOXHO BCAEACTBHE HECOREDLIEHHOTO CFOPaHH® CMecH
10 Mepe npubJIMKEHHA ee K Mpeleay BOCIJIAMEHSEMOCTH.

CoBMellleHve TOMOKHTENLHHX CTOPOH KAYECTBEHHOH M KOJIMYECTBEH-
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HOH PeryivpoBKH CMECH OCYILECTHAEHO B CMeCHTEeNe C 3KOHOMAH3epHbIM
perynuposanuem {(dur, 107). B cmecuTene HMeTCA 1Ba ONMHAKOBMWX
npoxona Inns BO3AYyX2, BHIMOJHEHHbE B ABYX KOHLEHTPHYHO Pacmofao-
KeHHBIX OHCKaX. B nmucke 7 cnenaHsl aBe MPAMOYroabHbie Wead, ITOT
JUCK ITOBOpPa4YMBAETCA OKOJO CBOEr0 IEHTpa NOA BO3AHCTBHEM THTH,

Bropo#t auck 2 kuuWemaTH4YeCKH CBA3aH C ApocceredM CMECH H IIOBO-
pauyuBaeTCss He3aBHCHMO OT NEPBOro AMCKa Ha yroa 71, COOTBETCTBYIO-
Uit npelfensHOMy OOGeIHEHHIO CMeECH.

Pa6ora cvecutrens 3akiawyaercs B ciaeldyouieM, B 3aBUCMMOCTH OT
XHMMHYECKOro COCTaBa IeHepPaTOPHOro rasa W COMpPOTHMBJEHWA BCce# ycTa-

K maremke
ynpalmenus

boadyxom,

[a3
Bosdyx
dur. 107. Cxema cMecHTeas ¢ SKOHOMa- &dur, 108. Cxema noayas-
3€PHLIM DPEryJAHPOB4HHEM CMECH. TOMATHUECKOI0 [ra3oBOro

cMecHread,

HOBKH, AMCKOM 7 mombupaeTcd TakO# pasMep OTBEPCTHSA, NMPH KOTOPOM
MOUIHOCThL MOJAY4aeTcsd HauGoJbIeH.

O6enHeHne CcMecH NpH Mepexofe Ha MOHHXKEHHYIO HATPY3KY HOCTH-
T3eTcsl 3a C4eT YBeJAHUeHHSs MNPOXOAHOTO OTBEPCTHA MYTEM MOBOPOTA
JApPYroro AvcKka Ha yroJ N NPOTHB ABUMHUS YaCOBOH CTPENKH.

Crenenp ofenveHHs CMecu MOJYYaeTCA NPH STOM BCEria OJHA M Ta
®e, TAK KaK CTelmeHb YBeNHYeHHWd OTBEPCTHA OAHMHAKOBA IJA JOOHX
TIONMOWEHUN AMCKa, .

Ha ¢ur. 108 npuseseHa cxema moJyaBTOMaTHYECKOrO ra3oBOro cme-
CHTENA, pabOTJIoWEer0 HAa MpUHIMIE BbHIPDAaBHUBAHHS NAB/AEHMS BO3AYUI-
HOro M rasoBOro moTokoB, Ecad B cMecuTesns HAYMHAET NOCTYNATh
TIOBBILIEHHOE KOJHYEeCTBO rasa, TO Kpbuib4aTka 7, a BMecTe C TEM
H BO3lyiIHAs 3acaIOHKa 2 HAYMHAIOT [OBOPAYHMBATLCA B HAMPAaBIACHHU
‘4aCOBOH CTPENKH IO Tex Mop, MOKA He OyAeT JOCTHIHYTO DPaBHOBECHe,
BCJAEACTBHE YBeAHuYHBaIOWelicd Modayu BO3Ayxa. PeryaupoBka cmecure/ns
. nocTuraercd BBIOOPOM KpbLIbEB COOTBETCTBYIOIIErO pa3Mepa 4 Nepena-
. TOYHBIMM OTHOILEHHSMH TAr CMECHUTeNd.

PerynupoBaHue rasomuakocTHoro mpounecca. [Ipn paGore Ausens
Ha rase 00 Tra30XHAKOCTHOMY NPOLECCY €ero peXHM DEryjanpyerca He
KOJNMYECTBeHHO, a KayeCTBEHHO, H Kak [OKa3alM MHOrOUHC/ICHHbIe
HCCNeLOBAHAA, TIPOBENEHHHE DPa3NHUYHLIMH OpPraHU3aLUAMH, TO/JLKO B 3TOM
€1yyae AocTuraetrca ycrofiuuBas pa6oTa ABHMrates.
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{

B peanennix ycnosusx, Ha GOMBWIMX HArPY3KaX, Pacxoa Tennia raso-
BOH YacTU TOM/IMBA C YBeJHU4eHHMEM HArpy3kKHM Mo aGCOMIOTHOH BeJIHUYMHE
pacTeT He TO/JbKO NPOMOPUHOHAILHO HATPY3KE, B CHAY YEro NMpu GOabILKHX
Harpy3kax TpebywoTca OOabllHe nepeMenleHHs My TH  peryasTopa,
yeM Npu OMHMX M TeX XKe KonebaHuAX B 0061aCTH MalwX Harpysok.

UToGul 3aBHCHMOCTh TNepemelleHHs MYyQThH
Hexodrasn qopma kasbpbkod peryisTopa OT Harpyskd npu paboTe Ha
raze npunbausuth K npsamo#, B. B, PasaHues
DEeKOMEH/IyeT YCTAHAaBAWBATh HAa TIa30BOM
JApoccene KO3HPbKH, KDOMKAa KOTOPBIX 06pa-
30BaHa IT0 HEKOTOPO#/ KPHBOWH.

CxeMa ycCTpo#CTBA TrasoBOro apoccens
¢ KOPPEKTHPYIOIMM KO3bIPbKOM NPHBedeHA
Ha ¢ur. 109,

OnnuM n3 Haubonee BaXKHLIX 2/IEMEHTOB
pery/1upoBaHus ABHrartens, paboTaloluero rno
rasoXniaKOCTHOMY MNpOLEcCY, ABISETCA NOJy-
UEHHE HaMMeHbIUEr0 pacx04a 3amna/jbHOro
KHIKOro Tomiuea. B cpenHem, B HaCTosawlee
BpeM& 3TOT PACXOJ COCTaBJseT OKONO 159,
a B OTIenbHBIX (CJAy4yagx CHUXAETCA A0
5—T% OT KOJHYECTRA TOM/ANBA, 104aBAEMOr0
HacoCoM mnpu paGoTe [ABHraTend TOJNbKO HA
WHAKOM TOn/IMBe. Pacxol 3anasbHOro MHUIAKO-
ro TOMIMBA 3aBHUCHT OT THMA TOINIMBHOIO
Hacoca, MeToaa  PEryJUpPOBAHHA TMOJAuH
TOM/AYBA, OT TUIATEJLHOCTH yXO0Ja 3a Haco-
COM H OT KaJOpPUHHOCTH rasa. 30/I0THHKOBBIE
TounnBHeie Hacock THna KKA3, 38-K-8 u ap.
JAONYCKAaT NOAayy MeHbllero KOAWYECTBA
3anajbHOTO TONAMBA, YeM HACOCH, DEryJH-
pyeMbie OTCEUYHBIMH K/IaNlaHaMH, TAK Kax B HHX
HA4a/10 NOA3YM HACTyMaeT INpH 3HAYHUTE/Ib=
HOH CKOpDOCTH IN/IyHXepa.

MowveHT Hauana BCACBIBAHHA MOXKeT COB-
dur. 109, Cxema ycrpoiictsa nact CO BpPeMeHeM, B KOTOpOe OTCeYHhIH
ra3oBoro Apoccens ¢ koppex- KAANaH  OTKPHWT, TaK KaK Ha MAnX fo-

THPYIOLHUM KO3bIPLKOM. Na4ax OTCeyHn#t KjanaH OOJBIIYI0 Y4aCTh

BPeMEHH OCTAeTCH OTKPLITHIM. B 3T0M Cayuae
BCACBIBAHME NPOWCXOAMT Yepe3 BCACHIBAIOIMH M uyepe3 OTCEYHHIH Kaa-
Naebl U JOMYCKAeT MoNajaHHe Iny3blpbKOB BO3AyXa B pabouyio NOJ0CIb
Hacoca, BHI3biBast nepeGOM B HarHeTaHWH. J[Iafi npeloTBpallleHUs] 3THX
AB/AeHUH HeoOX0AUMO npH paboTe MO ra3okHAKOCTHOMY MPOLECCY pasae-
JUTh BCACHIBAIOILMA M HarHeTaTe/bHbI TPYyOGONPOBOLE TOMAHBHOIO HACOCA.

Kopernnoe ynyuilleHue ¥ 3HAYUTENbHOE TMOBBILICHHE SKOHOMHUHOCTH
paboTH N0 Tas’oXUAKOCTHOMY TMpPOLECCY AOCTHIaerca yCTaHOBKOH BTO-
poro JAOnO/HHTE/JLHOTO HACOCa He6OAbWOR NPCH3BOAMTENBHOCTH H (Op-
CYMKH MajiblX pa3mMepoB.

OnelT OCyllleCTBAGHHA TAKOrO peuleHHs npH MepeBOAe CYA0BOrO
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guszens B 400 4. ¢. Ha paboTry MO ra30KHUIKOCTHOMY TMpOLECCY nan
B pesy/israte pacxod adrtpaumta 280 2/4.C-4ac, a pacxol 3ananbHOrO
WuaKoro Toniuea 7—10 e/a.¢.-uac Ha nonHo# Harpyske.

['asopacnpenenedue mPH rasomHUAKOCTHOM MPOLECCE M OCYILECTBICHHE
neperayd OT PeryiasTopa K DerylupyIOUIMM OpraHaM HeCKOJBbKO YCI0X-
HAETCH 1O DALY NPUYHH, 4 UMEHHO:

a) nomxed OHTh oOecneueH MYCK ABUrarte/Isl HA KHAKOM TOMIHBE;

6) pa6orta aBHrarteas INOJIKHA MPOTEKATh C BO3LEHCTBHEM pEryJsropa
HA KOJAMYeCTBO MOCTYMAIOUISFO rasa, MpUYeM N0Jaya 3amajibHOrO TON/IHMBA
JI0/KHA OCTaBAThCH MOCTOAHHOH, C BO3MOXKHOCTBIO PYYHOro ee Imoipe-
TY/AM DOBaHUS;

' B) B CJydYde UpPE3MEpHOr0 MOBBLILIEHHA 4YKuCAa OGOPOTOB ABHraTels
HOMKHO OBITh OCYIIECTBJEHO aBTOMATHYECKOe BHIKJAKYEHHE W Tra3a,
¥ WHIKOrO TOMIMBA.

Ins nBuratened, pabGOTaOILMX NO ras0XHUAKOCTHOMY IMpOLECCY, ITH
TpeGoBaHM MOTYT ObITh OCYIUECTBJAEHB MO ONpeleNeHHOR KUHEeMATH-
‘YeCKOH CXeMme, NpPEnyCcMaTpUBAIOLEed DYy4YHYw CBA3b Fa30BOTQ NpOCCens
C pery/siTOpOM H CBSi3b PEryJATOpPa C OTCEYHHIM BajJAHKOM TOTIHMBHBIX
HaCOCOB.

KoHcTpykTHEHOE O OpMJIeHHE DPYYHOTO OrpaHUUYUTeNs JOKHO HO-
NyCKaTh MPOM3BOJBHYIO PEry/JAMpPOBKY A03bI 3aMajJbHOTO TONAMBA U OLICT-
P mepexos K HOPMaibHOMY BO3AEHCTBHIO peryasTopa Ha OTCEYKY
g paGoThl HA KHUAKOM TOM/MBE, a YIPYrue 3BeHbs NOJIKHBI UCKJIOYATh
HeoOXONMMOCTE B JIOMOJIHHUTENBHBIX YCHAHAX HAa MyQTy peryaaTopa
B NpOLECCe PEery/jMpoBaHUs.

Huxe npuBonurcsa KpaTKOe OMUCAHHE HEKOTOPHIX CXEM pPeryJupoBa-
'HUl CMeCeoOpas0oBAHH® M YympaBieHus paboTOH HBUraTtenefl ¢ rasoxui-
KOCTHLIM TipoueccoM, ocyutectsienunix B8 CCCP,

Cxema perynupoBaHuds H ynpasjeHHa asuraTedsa M-17. PaGora
MO TiepeBOAY HA ra3omMAKOCTHHA NMpouecc TPaKTOPHOro nusens M-17
€ OCTaBJEHHEM NpeaKaMepHOro cMeceo6pa3OBaHUA W A7 paGOTH HA raso-
o6pasHom Tomause 6una ycnewwHo npoeefieHa B MBTY umenu Baymana.

[IpHroToB/IcHHe Ta30BO3AYUIHON CMECH OCYLIECTBIeHO B OAHOM 00-
MeM CMeCHTese, HW3rOTOBJEHHOM B BHAe TPOHAHMKA C JPOCCE/NLHBIMH
3aC/J0HKAMU ITF rasa W BO3Jyxa.

BosaywHas 3ac10HKAa npefHa3HaueHa s PYYHOrQ ynpasiaedus, a
ra3opas CHCTeMOH TAr W pblyaroB cBfAsaHa c¢ peryasropom (¢ur. 110),
yTo obecneuuBaeT KayeCTBEHHOE DeryJMpoBaHHe, Haubolee pacmpocTpa-
HEHHOE B IBMraTendx, paGoTalOIMX ¢ NPUCANKON KHUAKOro TOMJIHBA,

JIAS OrpaHHYeHHs MOJayd KHMIKOrO TOMIHMBA MU BO3MOXHOCTH BO3-
JeHCTBHA peryasTopa HA Ta30BYI0 APOCCENbHYIO 3aCJOHKY, NPH Orpa-
HUYEHHON NOJaye KUAKOTO TOM/IMBA, B CHUCTEME PEryadaTopa NPHULIOCH
cledaTh HeGONABILINE H3MEHEHHd.

Kak BHIHO M3 CXeMsl, K BaJHKY pHYara NpyKHHB peryasropa mpHs
BapeH IONOJMHHTENBHBIH PhIUAr, KOHEl KOTOPOro BHIIYIUEH Hapyxy 4yepes
fleJb B KOXyXe peryastopa. K 3TOMy KOHiYy pheiYara npucoein-
HAeTCd OIHAa M3 THT Mepelayd K rasoBoH 3ac/loHKe,

Ias  mpeaynpewaeHus 3afePXKH perynaropa npu OTpaHHueHHK
floJlayd TOMIMBA B CHCTEMY [Mepellayd K pefike TOM/IMBHOrOo Hacoca
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BKJIIOYEHO ynpyroe 3BeHO; 7Js1  3TOro peryaupyeMmas Tara 3dMEHEH
HOBOMH, Cocrodiled M3 AByX jJeraqeli, CTAHYTBIX Mexay coGO# Npyxu-—
Ho{t, JlIuHY oTO# TATH MOXHO DeryAupoRaTh, [BBepPTHBasg OJHY 4acTb
B apyrywo. BoszedicTBue Ha TONIMBHHIAA HACOC OCYLIECTBAAETCH, Kak

H Npexje, MMeKONENRCs Ha ABHratede DPYKOSATKOMN.

Marcumars Hole
060p0Ms!

®ur, 110. Cxema perysupoBanHd M ynpabaeHHst pasurarensfM-17
npu padote mo rasoXHIKOCTHOMY MPOLECCY.;

Perynatop BO31eHCTBYeT Ha TOIVIMBHBIH HacoC M Ha Tas0BYI APOC—
CENbHYI0 34CJAOHKY B TOM cAayuae, KOrJa DYKOSTKA OrDaHHYEHHS NoJaulF
KHIAKOTO TOMJMBA HaXOJAWTCA B OAHOM H3 KpalHUX MONOWeHHH H He
NPUKACAeTC PHYAKKOM K JETaNAM fepelayd OT peryasTopa K pedike

TOILTHBHOT'O HAcoca. .
Ecan ras 3akpHT, TO 1ABUraTens paboTaeT TOMBLKO HA HKHAKOM

TOIIMBE; TPH OTKPHITHM ra3a [ABHrartelb NONY4YaeT H ras, H KHIKOE
TOIIHBO. .

Baaroaaps chneumanbHOMY PACMONOMKEHHUIO TNIPYXKHHbI, BBIK/IIOYEHUE
nOJa4H MKHUIKOrO TONAMBA NPOU3BOAHTCH 6€3 YYaCTHA NPYHKHHbI, d BKJIIO-
YeHHe — Yepea npyxuHy. [Ipm OrpaHuyennu NOAAYM XKHAKOT'O TOIAHBA
peryasTop, pacTsruBas NPYXHHY YNpyroro 3seHa, OyiaeT Bo3neficTBOBaTh
TOABKO Ha Ta30BYIO 3acAOHKY. Ecau ke momaya rasa M K4AIKOro TOIN-
JHBA MOBHIILAETCS JO BeJIMYHHLI, HeOOGXOAMMOH And NAHHOH HArTPYy3KM
(npu Gonbwoft mnpHcagke MKHAKOTO TOMIHBA), TO PEryjaarop BBHIY
ONHOCTOPOHHEr'0 OI'paHHYeHMST NOA3UM KHJAKOrO TOIIHBA, ' HAYMHAET
yMeHblUATb KOJMUYECTBO M TOro H jpyroro tomausa. [lostomy npw
Hataake CHCTEMB PeryiupoBaHMS JJIMHA THT MEKAY PETyasSTOpoOM W
ApoccenbHONH 3aCAOHKOH NMOAGHpaeTCHd TakO#, 4yToOBl Tas3oBell APOCCenb
3aKpLIBAJCH NMPH MOJaye KUAKOTO TOMJHBA HA BeJHYMHY MeHBUIYIO, MeM
9TO HeoOXOAMMO IJIA XOJAOCTOro X0Aa.
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Cxema peryaupopanus nasurateas JN-6-TJl. B msuratene [-6-I'J
HCNIONIB3YeTC OGBIUHBIA  peryasaTop TOIMIMBHOI'O Hacoca jusens [M1-6
C HeCKONLKMMH HOBBIMH fAeraasamu, Ilns yMeHblUeHMS MW yBedudenus
NoJAYH rasoBOH CMeCH B UWIWHADPH ra3oiu3elsl CAYXKHUT TOT ¥Xe poyar
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dyr. 111, Cxema perynsropa IBHIa-
teaa I-6-I'1d.

PeryasTopa, KOTOpbIt DeryJMpyeT B Au3eje NMONAYYy MKHIKOTO TOIMIHBA;
TOMLKO B JAHHOM CJyuae Pbl4ar BO3HEHCTBYeT He HA DPeHKY TOMIUBHOIO
HACOCA, @ HAa TAry, MIAYULYI0 K rd30BO3JAYIIHOM 3aC/AOHKE CMeCHTENA.
Ha ¢ur. 111 npusenena cxema peryastopa asurarteas O-6-TJI.
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Cxema peryaupoBanuss M yOpaBieHusl ONBITHOrO JBHraTesst
MBTY. Ha ¢ur. 112 npupenena cxeMa peryJ1upoBaids u ynpasieHus
ra30XHAKOCTHLIM MpOilecCoM, pa3paboTaHHAs A OMBLITHOTO ABHIaTensl
MBTY umenu Baymana,

34ech KOPOMBICIO peryasitopa CBA3aHO € ra3oBOM 3aCTOHKOH wecT-
KOH CBSi3bHD H C BAaJHKOM OTCEYHLIX KJAMaHOB TOIIHUBHBIX HACOCOB —
ynpyro#i cBg3bo. B uendax HajexHOCTH, yNpyroe 3BeHO TOILTUBHOTO
HAacoca BLINOAHEHO TakuM 00pa3oM, uro npH paboTe ABurate.]sd TOALKO

- &
e ] g i__.__.ﬁ’o.ﬁ’&z

K opcynne

Pabomea é

Ha wudrom  Ha eaze g
i mennube  npucainod

Peopyromg .
4 P i HUGKo20 Pyrosmna Cas
munnuby oemanofnu pawums
~
lloyowumnie,

Becs " 3

Peoynipobrg
00361 JrUON020 Ynpyove sbero

RCRAU L

Gur. 112, Cxema peryanpoBaHus H YIPaBI€HWA ONLITHOrO ABuratens MBTY.

Ha XHIKOM TOILTHBE YyBedHYeHHe TONA4YH TOIVIMBA NPOM3BOMHTCA Yepe3
NPYKHHY, 4 yMeHbllIEHHEe IOMHMO MPYKHHH.

Kopnyc yupyroro 3BeHa cOellHHeH C pbIYaroM OTCEYHOrO BAa/MHKA.
[Topauy XHAKOTO TOMAHBA A0 HYJAS MOXHO OCYLUECTBJANTh, BO3AeHCTByA
Ha KOPMyC pHYaroM MepeK/aiOueHHd, He Mellas Peryaatopy NepeMellaTh
ra3oByio 3acnoHky. TakuM oO6pas3oMm, MpH OTKJIOHEHHWH BepXHero KOHUA
pblyara NepekaioueHHsT BIPAaBO OTpaHHYMBAETCS MOJAY2 Hacoca M ycCTa-
HaBIMBaeTcAd HyXHad JA03a XHAKOro Tomauea. Peryadarop, noJydas
JONOJHUTENbHYIO Harpy3KY OT MDYXHHBL YIDYroro 3BeHa, HeHCTBYET
TOJAbKO Ha ras. OpHako, €CJIH YCTaHOBJEeHHafs [03a HUIKOTO TOIMIHBA
BelHKa, TO NpPH MaislX HArPy3Kax peryaarop He TOABKO NPHKPOeT
Jpoccenb, HO M YMeHBLIMT IMOAAYY KHUAKOrO TOMJHBA. Tapedka ympyroro
3BeHa YNpeTcd B JHMILE KOPNyca H NepeMeCTHT ero BHH3, ¥ TaK Kak
pulyar nepexiioueHus He MNPENATCTBYeT ITOMY MepeMelIeHHId, TO JAaxe
H NpH GONbIIKX APHCAAKAaX MKHUAKOTO TOMAMBA INBUratenp OyaeT HalexHo
nNpeJOXpaHeH OT Pa3HOCA. -

Poiuar nepekaiouedns QUKCHPYeTC TOMBKO B JBYX [MOJIOMEHHAX,
COOTBETCTRYIOIUMX MJAH pPaboTe HA XHUAKOM TOMJAMBe, WM paboTe Harase
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¢ npucagkod Kujakoro Ttonaupa, Jas TOro 4todul BTOpOe MOJ0MKeHHe
COOTBETCTBOBAJIO KEAAeMOH BeIM4MHe NMPUCAAKH, ETadb, OTHOCHTEIbHO
KOTOPOH [pPOU3BOARTCH (PUKCAIWH PHUAra, MOMKET [epeMeuaThbCs.

A NpUKPHLITHA BO3LYWHOrO ApOCCeNd Mpd nepexoile Ha ras
nocaAeAHHH MO;KeT GbiTh CBA3aH C PHiUaiOM Mepek0YeHHs.

Cxema peryauposanns BHUWIKT. IlepeBon ueThipexTakTHOTO
Geckomnpeccoproro auseas moutioctsio 200 4. €. npn 428 o6/mun.
Hd TA30KHMAKOCTHHR INpouecc ObIT OCYlLeCTBAeH BCeCOlO3HBIM HayuHO-

F1bowus Tod

$ur. 113. CxeMa nHTaHUA H PeryaupoBaHdas [Bdrarteds, paspaboTaHHas
BHHUMAKT.

UCCAENOBATENALCKHM HHCTHTYTOM Kele3Hoaopoxporo tpaHcmoprta, C¥ema
IMTaHUA W PeryJaMpoBaHusl ABUraTend nMpuseneHa Ha ¢mr. 113,

la3 B JBuraTenb MOAaeTCHd Yepe3 CYIUECTBYIOILMH BCachlBAIOLIMH
KOM1eKTOD 7 mnyTeM mNpHCOeAMHeHUs 1'a30BOH MarucTpaaud 2 ¢ rasoBbIM
kpadom 3. BcacweBaiomme natpyOku <4 npespailleHbl B CMECHTEH.

(CxeMa pery/JHpPOBaHUSl [IBHrate/s 3aKAouaeTcd B caedyioumeM. Pwuar b
BeficTByeT Ha TMPYXHHY peryastopa uepe3 mMydty. B cBoio ouepens,
Mydra, 4Yepe3 CHCTEMY THr M pbLIUaroB, AedCTByeT ¢ OXHOH CTOPOHH
Ha 3aCa0OBKY cMecuteded W ¢ apyrod —Ha padoTy TOMJIMBHHIX HACOCOB.
Cps3p peryasitopa ¢ TOIVIMBHBIMM HAacoCaM#d MPOU3BOAMTCSI Yepe3 orpa-
HHUHMTENb M0Jaud AHMIEKOIO TOINIHBA. YCTAHOBKOH PYKONTKH OrpaHHYH-
TNt HA ONHO M3 YeTHIpeX MO0MEeHHH MOXKHO OCYUIECTBJIATL MAKCHMAMb=
HY10 nofady uakoro torusa or 100 no 09, Jto nosso.aser mepe=
XOAUTH Ha paboTy C ra3oM ¢ NPUCAAKOH KHIKOrO 3a11aJbHOrO TONNMHRA
H, 112000pOT, CHOBa MOJHOCTbIO Ha KHAKOEe Tomauso. Ecaum pykositky
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@ur. 113, Cxema peryaHpOBAHHA KOMNPECCONHOG OIHOUITHAAPOBOLO
ABHrartes, NepeBEeNEHHOr0 Ha ra3o . HIKOCTHLIH Iipouecc.
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HOCTABMIL B APYIO€ TOJOKEeHHe, TO TOMTHBHbIE HAacolul OyAYT 1104aBATh
MakciMyw 0K010 3095 HOMMHATBHONR NMOLAYH KMIIKOFO TOMNIHBA.

Tipr pasioce aBurate s nojaya KUAKONO0 TOIMIMBA € NOMOUILIO
pervositopa OyierT VMeHLWATLCS, TNPH  YBedHYeHHM HArpyskd 110,1a4a
KIAKOIO TOMIMBAa 6yfeT yBeanuMBarscf, Ho Toabko Ao 3009, HOMHHANA.

Vhaszanuas cxeMa peryaupoaHusi ofecreuuBaer NpH BCeX VCJAOBHAX
padoibl, OT XOJ0CTOr0 X043 N0 NOJHOH Harpyski (Kak upu pabore Ha
raze, TaK M NPH Ta30MI/AKOCTHOM [pOUEcce). BO3AeHCTBHE peryastopa
HA 183 U KHIAKOe TOILIMRO.

Ha ¢ur. 114 npupedena cxeMa peryastopa ABHratedss ¢ HedTsHbM
H ra3oBbIM NMPHBOZOM.

Cxema peryaupoBaHus 8 OZHOUMJIMHADPOBOM [IRHraTese MOLI-
HOCThIO 75 4. ¢. Ha dur. 115 npuBeilena cxema peryanpoBauis
KOMIIPECCOPHOTO QJHOUMAMHAPOBOTO AM3RIS, MEpeBe/eHHOI0 114 T'a30KH 1~
KOCIHBIR nporece,

[Mnynwep Toniussoro Hacoca 7 npHBOAMTCA DPbIYArOM OF  IKCUEH-
Tpuka 2. BeauudHa Xozxa 1IyHixepa OrpaHHueHa ILUIaHKoR 3, 3akpeinieH-
HOH JIBYM# ralkaMiu 3a CTOHKY 4; NpH 3TOM BepPXHHMR KOHEIl ILTyH:KeDa
OTA€JIEeH OT KOpOMbICia J peryastopa. Beanunna nojmaBaeMoOro ToilinBa
YCTAUABJIUBACTCH OrpaHHYdTe]eM Tak, 4yro0bl ABUraTelb pa3supal pabo-
yee 4MUCJA0 O0BOPOTOB [IPH XOJAOCTOM XOJA€ H I[IPH OTK/IIOUEHHOM Peryis-
TOpe.

Kopombicio & uenrpofexdoro peryasitopa coejdHsercs ¢ poiyarom 6
M 4epe3z cucTeMy TAr 7 H 8§ —C ApoccensHOH 3acaonkoi 9. 3aciionkoit 70
pery/nupyeTrcst KOJAH4YeCTBO BO3AyXa.

PerynupoBanne noCTyrjieHHs raza & 3aBUCHMOCTH OT HATPY3KH
ocyuiecTsiseTcd  caenyiouldm  obpazom. Koraa wmydra peryasropa 77
ONyCKACTCA BHU3, TO CHCTeMOH ppyaroB O u TAr 7 H & gpocceabHas
3aC/JOHKA OTKPbiBAeT MPOXOX rasy B cMecurenb, KOAHUeCTBO BO3ndyXa,
IOCTYHAKNIEIG B CMECHTeJNb, ONpeAelsieTcd MOJOXKeHHeM ApOoCCenbHON
3aCTOIKM M YCTAHARJIUBACTCH BPYUHYIO.

[Toaaua KHUAKOTO 3aMagbHOrO TOIVIMBA MOXeT 31eCh H3MeHsITbCH OT
9 no 10 9. Cea3b MOMRT Pery/lMpOBATLCH BPYUHYIO MJH ABTOMATHYECKH,
B 3aBHCHMOCTH O1 W3MEHEHH$ MOJOMEeHUS Ta30BOrO ApPOCCe]Is WM AaB/e-
HHR rasa,

34. 3axuraune

SaxuraHue ra30BO3AYUIHOW CMeCH B Ta30BbIX [ABHraTeJIfX MOXET
OCYHIECTB/ISTBCS TPeMd cnocobamu.

B nBdraressix BBICOKOIO CXATHSI A4S 3aXHTAHWS NPHMEHSIETCH BIIPBICK
3aNa.1bHOIO JLHJAKOTO TOMAMBA, a4 B [ABHraTe/siX HH3KOIO CKATHI —
MEKTPHUECKOE  3aXUraH¥e W 3dKHranue OoT pPaCKdIellHOrO HCTOY-
HUKa,

B razosnix aBuraTeasix noJydunia paclpocTpateHue Oarapeiisias CHCTEMA
3aMMrasug W 32kKNHIAHHC OT MarHeTo BHICOKOro Hanpswetds. McTounu-
KavM TOKa Npu GalapeiitoM 3aIraliud ABJISIOTCH aKKyMy/sirtopHas 6ara-
ped b redepatop, B cucreMy 3acuriHus, KpOMe HCTGUHMKOB TOKA,
BXOJAT: 3aidiblble CBeud, 1poBoad, 6o0dna M 1pepbiRd.Clb-pacnpen-
awrean ¢ niphcinocodaetes AN pely THPOBAHUA  MOMEHTA  32MHI AHKS.
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[Ipu 3awurasnu OT WVATHETO BHICOKOTO HANDSDKeHUS TPUMEHSIeTCH
MartHeTo 3asoza ATD ¢ HenmoABHKHLIMH OOMOIKaMM M BPAILAIOHIMMCS
MarHHUTOM,

B kayecrBe 3amanntbiX cBeuell NpuUMEHSIOTCA CBEYH 33aBOJAa HMEHH
M. K. Kaaununa, 310 cBeur pa3bOPHOro THUMA, ¢ KePaMHYECKUM
(creaTutoBbIM) u3oasTOpoM. [IpH Mapkuposke creyel OykBOH 06o03Ha-
yaeTcd THO  Hape3KH (M——MeTpuqecxaﬂ, Il — mwoimosas), nepoft
UUPpOHR —— 21MHA BREpPTBIBAIWENACT 4acTH CBEYH B MUIJMMETPAX, BIropOH
uHPpOoH — AnuHa 000UKK H3oauTOPa B Muaaumerpax. Ecau cseua Hepas-
Gopuad, TO B KOHIle cTaBurcs eule ofHa Gyxsa H.

dur. 116. Tlpucnocobaedue 1usens ilis padioTel na rase

a — paspes AM3eIbHOH romoBwu; 6 — €e npHcrocobiacHne A4A
paboTet Ha raae.

Ilns rasoBbix aBuratenedt nanGosee ynotpebutenstint ceud M 20,20
M 12/15; M 15/15.

B neasix HaAemHOCTH BOCI/IAMEHEHHsl, B Ta30BbIX JBHrATEIAX MOIll-
Hocrelo ot 100 .. ¢. u Bbllle yCTaHaBIMBAeTCA NO JBE CBEYH Ha
UMJIHHAD, MpHUeM Ka)Jaas M3 HUX NHTAeTCa O1 OTHe.IbHOH CUCTeMbl 3a-
KUravua. B uMAMHAPOBBIX KPBILIKAX CNelHa1bHO ra30BbLIX JIBHrare/el
Ind 3TOH USMH ¥MeeTcst [ABa rHe3iga, B aBHratensx, MepeBOLHMbBIX Ha
ras, AJ4 yCTaHOBKHM OI'lOM CBeYH HCIMO.Ib3YeTcs IHe3n0 (POPCYHKH, yAa-
JA9eMOH npd nepeBode HA ras, a BTOPYIO Cheyy yaule BCEro pacrnoJaraioTt
B rHe3lle AeKOMIPECCHOIIHOIO K.I4allaHa, KOTOPbIH MOMeT OulThb TaKxke
ynanes npu nepeBoje ua ras (pur. 116).

Hapsany c snektpuyeckdM 3aMraHmeM cMecd B Ia30OBLIX JABMraTtensx,
B CoBerckoM Coloze ObliH nMpoBefeHbl 3HAYHTeILHBIE PabOTBl Mo Nepe-
BOAY Ha ra3 JABYXTAKTHLIX He(TSHBIX jBHIraveqcfl ¢ 3aXuravueMm OT
Kanopu3aTopa.

Hcenenoranug B8 o0MdcTH BOCIIAMEHEHHS 1430BO3AYIIHON cMecu npi
MOMOUK PACKANEHHOTO HCTOUNMKA B JIBYXTAKTHLIX Ta30BbIX JABUTATENNAX,
nposeaennsle B MBTY nwenu Baymauna joun. C, E. JleGemeBuiM U 8
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CubupckoM aBromopowsuoM uncturyte gou. . WM. O#inennconom,
LIPAKTHYECKH R0OKA3d.1M  BO3MOXKHOCTh PAGOTH  ra3oBhIX jaBUraredelf
C 9THM BAIOM 3axHranus., HenocraTkaMu Takoro 3axKHrasdus SBASIOTCA:
OCThIBAHME KAJAOPH3aTOPA NpPU MaTblX HArpy3Kax, HeBO3MOXHOCTb AN~
Teabtoff paboTl HA  X0J0CTOM X0y H BO3HUKHOBEHHE TNPONYCKA
BCHIbILIEK,

OnHako pesyabtarn padOTH C 3THM BUAOM 3dKHTaHuA IAs OOJBLIKX
Harpy30K OKa3a/juchb HACTOJBKO OArONPHNTHLIMH, Y10 OHO HALLIO 1IPH-
MEHellHe B  psjie Ta30MOTOPHBIX YCTaiOBOK.

YyutoiBag, uto BHewNini NOROrpeB KaJaoPH3atopa C UeAblo NOALED-
HAHUS TeMIEPATYPbl, HEOOXOAUMOR JUISl BOCIIAMEHEeHHsi CMECH, HE MuKeT
ObITh MPH3HAH PALUHOHATHIHBIM, CYHIECTBYIOLIHE KalTOPH3ATODH AMA 1BK-
rareneft MowHOCThIO B 22 u 45 4. €. 3aMensi/INCh KAMOPH3a10PDOM MeHh-
wero obbema orT aBurarens B 18 4. ¢. Taxaa 3ameHa Onl.ia BbI3BaHA
NPeANOMOKEHHEM, 4TO KONCTPYKIMS Kajgopusaropa asuratens B 18 4. c.
CO3MACT Jyqurde ycJI0BHS sl OMbIBaHHA ero paboueft CMechio, NPOAYBKH
OT OCTATOYHBLIX Ta30B M AIS IMOMLJIECPKAHUS ero B PACKAICHHOM COCTOA-
nud B uHTepBaste TeMnepatyp 550 —650°C. 3vo npeanonosenne fpa-
KTHueckH ceGd onpaBaasio Ha psjge JAeHCTRYIONMX YCTAHOBOK, OIHAKO
TAKOE pellleHHe He Momer OBITh TNPHU3HAHO 3PCJbIM  pellieHHeM 3TOI0
BOMpOCAa B LIEAOM,.

IleHCTBUTENLHO, KajgOPH3AaTOP, BLIMOJHSIA PYHKIUMH 3aWHUIraHUd raso-
BO3AYIIHOWH cMeCH, ABIdeTCS B TO Ke BpeMs W KaMepoH, B KOTODO#H
NPOUCXOAHT 0Opa3oBaHMe CMeCH M ee cropaHue, Harpes cTenlok Kano-
pH3aTopa BO BpeMs paGoOThi ABHraTtedsi MNPOMCXOAUT 3a CyeT Tella
croparwpulero rasa, koaudectBo ¥KoTOporo MeHsieTcs B 3aBUCHMOCTH OT
Harpysku u uvucna oboporos jBurareas. Orcwoaa TtpebosaHHe K Kalao-
pH3aTOPy LOMKHO CBOAMTHCA K TOMY, uroObl NPM lePeMeHHOM KOJuue-
CTBE Cropaoilero rasa remreparypa CTeHOK Kajopu3aTopa Obina Aocta-
TOYHOW 1/ BOCINTAMEHCHHM I'a30BO3JIYUIHON CMeCH.

3agaua CO34aHHA TAKOIO Kaaopu3aropa B BUAe MNpeikamepbl [ad
HeTAHOrO JIBMraTeqad paspeuieHa kadeapo#t asuratenedt MBTY B pe-
3yabTate uccaenosaruft, npoBeaenuniXx goil. C, E. JleGenesnim u uHx.
M. . TlonenoBum, CozmauHbit Kasopuzatrop B dopMe NpelkaMephl
He TpebyeT pery.JIMpoBxd TeMepatypht M of.agaeT APYTMMH  JIOCTOMH-
CTBaMH,

VIMEIOTCA BCe OCHOBaHUS MNpeianonararh, 4TO Kajlopusatophsi B dopme
peAKaMepn /8 BOCIIaMEHEeHHS [3d30BO3LYLIHOH CMECH B Ta30RbIX
Auratenax OyayT JAviueHel BCEX HENOCTATKOB, MNPHUCYLIMX 11AaPOBHLIM
Kanopu3aTopam.

OnHako B HacToOsiulee BpeMS HeJb3S CYMTATh BONMPOC O 3AXHraHuu
ra30BO3AYIIHON CMeCH OT  packaieHilol noBePXHOCTH OKOHYATENbHO
pelleHHBIM H HCCJIeAOBAHHBIM KAK [MPAKTHYECKH, TAK U TEOPETHYECKH.

35. KOHCTpYKuMH 4YeThipexTaKTHBIX Ta30BhIX JBHraTeled

[TuoHepOM COBETCKOI'O CTAIMOHAPHOIO [330MOTOPOCTPOEHHA MOMKHO
¢ noaHbIM NpaBoM wuasBath LleiirpaibHbifi  HayuHO-HCCTe LOBATEABCKHA
Jn3esibHBIA  HHCTHUTYT. 3aech Ha Oaze nuseqded 24 26 38 u 44 26 38
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OblaM  pazpaGoranti  HPOEKTH NEPBRIX  CTALHOHAPHBIX  OfeUeCiBCHIbIX
rasosbix Asuratened 2I'Y 26 38 u 4 26/38, naxoaunusxes psifl aer Ha
IIPOM3BOLCIBe HA 3aBo,lax ,JJAsirareas Pesomorun® w uMenn 23-10 Orradpa.

Ocoboe  MecTO B Pa3BUTHH OrEYeCTBEHHOIO Ta30MOTOPOCTPOCHUS
3aHAAH JeTKude JRHrATeTd A1 aBTOTPAHCNOPTa, HCHOMb3yeMble B psie
C/y4aeB B KauyeCIBe CTAUMOHAPHBIX MM TEPeBO3HBLIX rd30BHIX ABHra-
Teqael.

M3 asuraresedt aToro tHna cjeiyel OTMETHTh IWIMPOKO pacnpocTpa-
Hennwie razopole asurarean A3, UT3-MI17 u XT3-T2I.

Ieuratenu 2I'Y 2638 u 4I'4 26/38. 'azopbie asurarean 3toro
THNA SBJIAOTCS  MEePBBIMH  OTEUECTBEHHBIMM  CTAUMOHADHBIMH Ta30BLIMH
ABUraTeNsiMH, BHeIPEHHBIMH B Hapoadoe Xossitcrso. Ha ¢ur. 117 npu-
BeeH noriepeuHblfl pazpes aBurateas [ 26/38, a Ha dwur. 118 nau
NPOROALHLIA pa3pe3 asurateaa 404 26/38.

HOeuratens 2IY 26/38 umeeT caepywuyio XapakKTepPUCTHKY:
Homuuaabhas MOUHOCTb HaA renweparop-

HOM rase . . 33 a. ¢
Honyctuvas MITMATLHAS Hil[‘p}Sha .. 10%/, B T€uennc uaca
Yue.0 QUIARHAPORB .- . .. :

Huamerp uonunapa . . . ; .. 260 mm

X0a NOpWHA . .. - o 380 mm

Cpeiss CKOPOCTD rIOpU_IHH e e 3,8 mjcex
Cpentee 3dpeKTHBHOE XaBAEHHE . . . | 4,1 nelcu?
Crenenb cwarus R

JlaBaense cuaths e e 18— 19 «e/cm?
Yaeabuslil pacxod vemnna < e oL . 23502600 xranfa. c. vac
Onepemxenne 3awupradus . . . . ., 15° no B. M, T.

JBurateas 4T'Y 26/38 —uertnipexuununaposnifi, Momocteio 100 4. ¢.
OctaapHbie noxasaTeqn ABUraTens Te e, yro Wy asurareas 2[4 26/38.

OcroB pBurareas uyryuHolf; @ysnamedtHas pawa, Kaprep d liH-
JHMHIPB COoelHHeHbl aHKepHLIMH 00JTaMu. Pafoune UMAHHADLL JBHIATE.Is
2r'Y 26/38 oraurel B omsoym G.ioke, a y asurarens 4I'Y 26/38 uarotos-
JeHbl B BH/JE OT/ENbHMX CTOEK.

BTyiku UWIMHADOB UyTyHHBIE, BCTaBHBIE, C OTHEJbHLIMH KPbIILKaMH,
B Kkpbilike pa3Meulensl: cBeua, BMYCKHOR, BHITYCKHOH Y MPeJOXPAHUTEMb~
HbIH Kj1anmaHbi,

KpuBOWHIIHO-1IaTYHHBIH MeXaHu3M JABHrarte.d COCTOHT M3 KOBAHOTO
KOJEHYATOr0 Bala C NMPOTHBOBECAMH, CTATbHOrO HIATYHA KPYIJIOro ceye-
HUS ¢ OTheMHOH HHKHeH TOMOBKOW M YYTYHHOTrO LEALHOrO HEeOXJaxjae-
MOI'O NMOPIIHA € YeTHIPbMI KOMAPECCOPHRIMH M ABYMSI MAC.TOChHEMHBIMH
KOJblaMH, PaclpefieduTenbhpiit Bajl C Ky.JauHblMd 1IaHOaMd NPHBOLUTCS
OT KOJEeHYATOrO BaJa H.JIHHIAPHUYECKUMH UIECTEPHSIMH,

CMeceo0pa3oBaHde OCYWECTBAsSeTCA B .OXHOM 0O0LeM CMecuTese
C HpoccensaMd A7 KayeCTBeHHOH W KOJIHMUYECTBEHIIOW DeryJHpOBKH.

KayecTseHHag peryanpoBKa rasoBO3AYLIHOH CMecll NPOM3BOAHUTCA
JpoCceTeM, CBA3AHHLIM C peryasaropoM. Peryasartop ucntpobexHoro THIa,
HMeeT NpuBOA OT paclnpepeTvTe/]bHOr0 Basa M npucnocolbiacHue At
u3Metienust Ydcia odoporos B apeperax 59, Buecte ¢ peryasropo
CMOHTHPOBAH Npefc. bHbll BhIKAWOUATEAb 3aXKMUIAHHA, DA3MBLIKAIOILIMA 10K
B CHCTeMe 3aXHlanHa npH uyucie 00OPOTOB BhILIE JONYCTHMOrO.
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JBrurarenn vmeet OOIUMH T3a30BBIN CMECHUTeNb C APOCCENSIMM KOJaHYe-
CTBCHHON M KaueCTBeHHOW peryJupOBKH.

CMazka UMAMHIPOB MNPOU3BOAMTCS DasdpuiaruBanneM, OcralbHble
TPYIIMECA JleTaJH CMa3bpiBalOTCs  MAcjaoM, NOAABAEMBIM LleCcTepeHYaThiM
HACOCOM, C [MpeABAPUTENLHBLIM €ro NponycKoM uepe3 (UABTP H XOJ0-
OHILHHK,

OxnaxaeHne aBUrateasi oCYUIECTBAAETCH BOAOHW, NoxasaeMOH LEHTPO-
OexHbiM HacocoM. [lyck nBurarens NpPOM3BOAUTCH CHKATHM BO3LYXOM,
nocrynaloliumM 3 6anJoHOB M pacnpeleuTens C NIOCKHM BPaulaloUHMCS
30/I0OTHUKOM K aBIOMAaTHUYECKMM K/ANaHaM B KPHLIKAX uWJIABAPOB. J[as
ofecneyeHns nycka ABUrarTenb CHabkeH NeKOMNIPECCHOHHBIM YCTPOHCTBOM.

B nactosmee Bpems LIHMIM paspaborana nosas moandukaiug 3Toro
ABHraTeMd C INeCTb0 WHAMHAPaMu Moloctsbio 135 4. ¢, (6I'Y 18/26)
C r430reHepaTopHoHd yCTAHOBKOH A8 JipeBeCHHbi H TOpda.

HNsuratenu 4 I'CY-16,5/21 u 6 I'CY-16,5/21. D1u xBuraTean cos-
nanel HHWIM Ha 6ase ausene#t paga Y-16,5/21 B pesyasrare onsiT-
HbIX paboT C OXHOUMAHHAPOBLIM Fa30BLIM JIBUTATeaeM 3TOH MOIHOCTH,

Ha onbitHOM aBHratense gMecTO TOMAMBHOTO Hacoca ObLI1O YCTaHOB-
TeHO MarHeTO, BMecTO (OPCYHOK — 3anajgbHasl CBeya, CTeneHb CiKATHS
CHHXeHa 10 8,5, cpe3aHbl KO3LIPLKM Y BCACHIBAMOUINX KAAMAHOB, ns.u%
HeHa KOHCTPYKLHS MOPUIHA W YCTAHOBJIEH CMeCHTelb.

B pesy/ibTare nmpoBefeHHHX WCHHITaHU{l 3TOro ABHTaTe;st Ha reHepa-
TOPHOM raze OblJa noJayyeHa yCTOHYMBAA UWJAMHIPOBAY MOIIHOCTh
B 21,5 4. ¢. npu 1000 06,/MuH. co cpeaHuM 3dPeKTHBHHM 1aB/IeHHEM
4,32 gejem*, B panbHefiiieM ysenuuesnom no 4,6 x2/'em®. Ilpu tenso-
TBOPHOCTH reHepatopnoro rasa 1160 xxaga/i M ero ymeanHu# pacxon
coctasaaa 1,99 nmd/a. c.-uac upu xosddunnenrte u3buria sozgyxa 1,33.

Ha 6a3e 3tux wHcobiTaHu# pa3pabotadbl M NOCTPOeHHK HA 3aBole
,JlBHrares Pepomiouuu“ YeThIpeXUH/IHHAPOBLIK H 1IECTHLHIMHADOBBI
nsuratesn (dur. 121 u 122),

Xapaxtepuctuka asurarteas 4 'CY-16,5/2] caenyiomans

HoMuHaTbHAS MOLIHOCTD e e e e e e 80 4. ¢
HoMmunanbHoe yuci1o o60pPOTOB . + . o - &+ o » . 1000 06G/mun.
YHeno nHAHHAPOB . e 4
Ouamerp wuamugpa . . . . . . . . L . ... 165 mu
Xox nopiwHs . . . 210
CpelHAA CKOPOCTb MOPIIHS . .« o » o o . + o . 7.0 Mjcex
Crenctb carths S e e e e e e e e e 8.5
CpenHee 3 @eKTHBHOC AABASHHE . . . + o . o o 4,5 refcm®

Creneub HEPABHOMEPHOCTH . o o o o o « » 4 o o 1/100

FaGapurune pasmepbhl
OIHHA ¢ ¢ o v o o o o o o o o o « 1410 Mp
BEICOTA o « o & . o s + = o o » 1340
meHHa-oncnnnclons-'655,,

Opurartess 6 CY-16,5/2]1 wumeeT wecTh HMIMHAPOB W Pa3BUBAET
mowmHocTh 135 4. ¢. JIauna ero 1860 mm u Bricota 1350 mm. Cre-
neHb HepasHomepuocTH — 1/125. Ocrtanennte mokasateau Te ke, urto y
asurateas 4 ['CH-16,5/21. .

Ocros asuratenst uyryHsoifi; uUeabHOAurass yviaMeHTHas pama,
O6a0K-Kaprep # KpBIUKM LHJIHHADOB CBR3aHLI  AHKEPHBIMH 00/ raMH
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st [MOJIYUCHHUS MAKCUMATbHOH MOIWIIOCTH yCTauoB.icHO HOBOe€ raso-
pacnpelieaedHue ABHrare.as,

Haua.o oTkpuiTHst BcachiBaWOWICIO KidnaHa . . H° nocae B. M. T.

Konen 2aKpuiTHs BCACKIBMOLWEro KJaamada . . . 3D° mocae H. M. T.
Hadqano otkpeiTis BBINYCKHOrO Kalanauwa . . . 50° g0 v M. T.
KoHell 3akpeiTitst BHIMYCKHOrO KaaunaHa . . . 15° 1ocae B. M. T.

Ouepexenne 3samuranus ycranorneHo B 35° 10 BepxHelt MeprTBO#H
TOYKH,

[Tyck aBurartenst HpOM3BOAHTCH IIPH MOMOIIY HaSellIeliHOr0 HA KBUTaTENb
MI'C-17 GeH3uHOBOIO ABYXUWIHMHIAPOBOrO ABuraTedas B-20, ¢HaGKeHHOro
MyPTOR CLCIVIEHHS, PEAYKTOPOM M MeXaHM3MOM CHellieliusi ¢ MAXOBHKOM
apuratens. MougnocTs nyckoBoro asurateas okoro 18 4. ¢. mpu
2200 o6/muH.

Isuratens HATH 6B 15,5/20,5. CynoBo#t rasopslii J1Burareip; pa3pa-
6oran HATK u Beinyiled 3aBojgoM ,JJpurarens Pepomonuun“ He60JMbINOH
cepuef,

ITpu cospanuu Asurarte s npeaycMaTpPHSal0Ch MAaKCMMaabHOe HCMOJdb-
3oBaHKe yacteid Apurateas MIC-17 s uensax yao6cCiBa peMOHTZ, CHUXKEHUS
CTOMMOCTH M COKDalleHHsi CPOKOB BHITIOJHEHHS.

HATH 6bia npuHAT BapUAaHT LIECTHIMAUHAPOBOTO ra3oBOTO ABHrATENs
moiHocTe B 120 4. €., A1 KOTOpPOro Obl/IM  UCIOABL30BAHL CJEAYIOLIHE
neraan apurateas MIC-17: nopumeHs ¢ Koabnamup u WATYH B cGope,
MEXaHM3M rasopacnpejeiedus (33 HMCK.IOUCHHEM Dachpele/HTeNbHOrO Ba-
MYKa), perymsitop, HWIMHAPOBbiE TH/AbL3bI, YaCTb MENKMX [eTdjled U Kpe-
MexHOro matepuata. LMauHApsl OTIWTH B OAHOM o6ulelt OTAUBKE U pac-
MoJMOXeHb B 0oAMH psil. Kaxable Tpu IMAMHAPA MMEIOT NO OJHOH JIMTOW
roaoBxe (dur. 125). '

JdBurartear uMeerT CAeAYHWUYKW XaPaKTEPUCTHKY:

UHCAO TAKTOB . . * -« « .« . . . + . 4
Udcho UHaAMHIPOB . . . . . . . . . . 6
Nuamerp uvaumapa . . . . . . . . . . 155 mm
Xon mopwHa . . ., . ., . . ... 205 ,
JIMTPaX . « v v v v v v v v v ... 232 2
MouHocTb 120 4. c.
Uncno obopotoB . . . . . . . . . . . 1000 o6/musx.

JBurareab JI6-TI'JI. KoHcTpykuns 3TOro ABurare.1s CO3J1aHa H3Z 6ase
KOHCTpYKuMn aumzens [-O. JlBurarean H6-I'JL siBasiercs rasoBbIM JBHra-
TeqeM, PaGOTAIOUMM [0 ra30KUAKOCTHOMY mpoueccy, MownocTs ero
cocrapifer 150 4. ¢. npu 1500 o6/mMuH., T. e, He M3MEHMA4Ch MO CpaB-
HeHUIO C paboTOA HAa XKWIAKOM TOTIMBE.

OOum#t Bua apuratens npuseieH Ha ¢ur. 126.

Ilo 1aHkbIM fpOBOOOYHBIX HCHbiTatué, asurateab J6-FJL pacxoayer
12—139%, xugkoro 3amaabHoro rtomausa. ONelTel n.K33a0H, YTO NpPH
yBeMHYEHHUH VIVIA OMepeweHnsd, YCTAHOBJIEHHOTO HA CepHUHOM TOM/AHBHOM
Hacoce (24—20° B yraax MOBOPOTA KOJ.HYATOrO Baia), MPHCANKY
KUAKOrO TOMVIMBA YA4eTCH yMeHblunTb., ONTHMaXbHBIM OKA3a/cd yrona
onepexeHns B 38°, KOTODHIH M [puHAT Ha ABuratene npu pabote

Ha rase.
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dur. 126, Asurateas J6-TJ mowrocteio 150 4. c.

36. KOHCTpYKUHH NBYXTAaKTHbIX ra3oBbLIX JABHrarenei

Heurarens J[JB-35. TlazoBuiit geurateas JIB-35 co3zan Ha Oase
ABYXTAKTHOrO Ka/jopu3aTopHoro nedrauoro gsuratens JIB-33 wmoiHo-
CThi0 35 4. €. C KPHBOWIMIIHO-KAMePHOMU npoiayBKOH (3aBona umenn [3ep-
:Kuuckoro). OOnMA BWA 3TOro ABWrarens, NepeBefeHHOro HAa ras, npu-
BefeH Ha ¢ur. 127. ‘

[l1s mepesoia 3TOr0 [RUraTenst Ha Ta3oBOe TMUTAHHE MOTPeGORANIUCEH
cirenyrulMe AONOJMHHUTCABHBIE [AeTajH: CMeCUTEb C ApOCCeNaAMU KAUeCT-
BEHHOW H KOJHYeCTBEHHOW peryJdpoBKH ra30BO3AyLIHOH CMeCH; mnpeno-
XpaHHTeIbHBIH KJaanaH — HAa CJay4yad BCMOBIUMKH CMECH B KPUBOIUHMHON
KaMepe; KaJaopu3aToOp MeHbllero ofneMa — 118 00eCneyeHust Heo6X0IHMOM
TeM{lepATypul NMpH paboTe HA rase v B HEAAX HAAEKHOMO BOCMJIAMEHEHUS
ra3oBO3AYUIHOH .MeCH B KaMmepe CkKaTus JBHTMaTeId.

[MpuroroBienre razoBO3AYMIHOR cMeCH OCYLIECTBASETCH BHe padoyero
[HJAMHAPA, B CuecHTele W B KPHBOWIMNHO i KaMepe; NPOAYBKA WMJIMHAPA
MPOK3BOAATCA Ta30BO3AYIIHON CMecbw, BOCMIAMeHeHMe T[OproYeit (MecH
B UMJIMHIPE NPOU3BOMUTCA OT Kajsopudaropa THna |8-cuiabHOro ABUr:Teas,
YCTAHOB/EHHOrO B3aMeH CyllecT yioimlero. Cxema yCTAHOBKH KaJOPH3aTOpa
npuseaena Ha ¢ur, 128.

Hapsay ¢ BocniaMeHeHWeM ra3oBO3/YLIHOH CMecH OT pacKaJeHHOro
MCTOYHUKA, B JABHraTeJaX 3TOr0 TUMA NPUMEHACTCR TiKXe CnIcol 3neK-
TPUYECKOro 3aKHraHHA M BOCTAMeHeHUst OT MPHCAAKHA KHIKOTO 3aNaMLHOMO
TOMAMEA, ‘

JIsHMrarens c nyabcaropoM. Manas 3KOHOMMYHOCTL ra30BLIX [BYX-
TAKTHBLIX JIBUrareJef ¢ KPHBOLWKUNHO-KAMEPHOH MPOAYBKOH CMeChIO MOXET
ObiIL  3HAYUTENLHO nNOBHILIeHd, ecid NPOAYBKY. IHTHHADPOB JABHIaTeNs
OCYUeCTB/IATL BO3AYXOM.
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Ha dur. 129 npuseiesa cXema ABYXTaKTHOrO [a3oBOro JA.Mrarens
C NPOAYBKOH BO3AYXOM NpH TIOMOLM NPUCHOCOONCHHR, HA3LIBAEMOTO
Ny 1IbCATOPOM.

B neBo#t wactH koprnyca 2K

KPDHBOLWIH 'HOH KaMcpHl ABUTA- 9{%’ TN

‘ "l‘ N - : hty

TeJNS1 yCTaHOBREH 0OpaTHhIH
raamad 7 ¢ narpy6-0oM s
noaBoaa RkoO3ayxa 2 u BO3-
NYWHBIM Apoccenem 3. B npa-
BOH 4aCTH KaMepsl YCTAHOBJIE=-
Ha mynscatopHas TpyGa 4 ¢
Apoccenem 5. Bepxusin uacThb
NyaAbCaTOpHONR  rpyOLl  Kpe-
NHTCH K  rasoBcachiBalougel
TpyOe 6, COeanHsOWied JBH-
rareJb C TAa30TeHePATOPHON
YCTAHOBKQH.

B rasoscacuiBaiotiefi Tpy-
Oe ycCTaHoB.JeHbl KJal~Hb 7,
8, 9, OTKpbIBAWUMECH BCE B OJHY CTOPOHY —nNO Xody rasa. Mexay
Kiaamakaymu & M 9 HaxoauTca- pecHBep 70, M3 KOTOPOro ras mocrymaer
‘ B UWWIMHAD HBMratens uyepes
knanad 9. [lpu xoae nopiuHs
BBepX BO3AYX TIOCTYiaeT B
KPHROMIMTIHYK0 KaMepy uepes
o6paTHulil Knanan 7 nox pas-
PEEHHENM, CO3141BaeMbIM B
KaMepe M MYIBCATOPHOH TpYy-
6e. B 310 Bpems ra3 3a-
I0JHAET NYJAbCaTOPHY IO TPY6Y
yepes k1anaH 7. [lpu xone
NMOPLWHA BHU3 B KPHUBOIUHMHOH
KaMepe CO3/3eTca  M30bLITOY-
HOe HaBJeHHe, NPH KOTODPOM
KJAamaH 7 3aKkpbiBaeicd, a ras,
Haxounsiiniics B Nyabcatop-
HO#H TpyOe, NOCTyNaeT 4epes
k1anaH § ® pecusep 70.!

@pur. 128, YeTaHOBKA KdJAOpH34TOpa Ha ABHT
rarefe.

dur.

ra3oBRoro

129. Cxema ABYXTaKTHOIO
JBHraTela ¢ NpPOJIYBKOH BO3AYXOM TIpPH Mo-
MOIUH MNyabCaTOpa;

1 — ofpaThBtil Kianan;
Bo3ayxa; 3 — Bu3nyWHEI Jpoccenk; 4 — nyabcaTop-

Has rpyOKa; 5 — Opoccenb; 6 — ra3’oBcachiBatoinas
TpybOa; 7, 8 9 — Knanans; 70 — pecuBep; 7/—Kanan.

T

2 — natpybok a8 noaBoRa

Ilpoayska uunuuapa npu
3TOM OCYUIECTBAALTCH BO3AY-
XOM, BBIXOAALLIM H3 KpPUBO-
HIHITHOR  KdMupbl B TNOJN0OCTH
LUMAHHADA no Kawany 77.

CapaToscksit  Mexanuye-
CKuit 3aBoi, TNpH Mepesole
H4 TEHepATOpHBIA ras ABYXTakTHoro jpurarens [J1 18/20, npumenun
HeCKONbKO BMAOU3MEHEeHHH IyabcaTophblé npuHuui. Kak u B Cayuae
padoTH Ha KHAKOM TONJAHBe, MPOAYBKA LMAHHAPA ABHIATENsl OCTAET(R
KpuBOlIKHNHO~KaMep 1o#, ONHAKO Bcachipawouiee AeiicTBUE KPHBOLIMNHOHN
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KaMepbnl B CO3/3HHOH 3aR0/I0M kGHUCTPYKUHH HCNOAB3YeTCd He TOMbKO
Ansl MOACOCa BO3AYXA, HO TAKMKE M reHepaToOPHOIO rasa, KOTOPb/H 3arem
Hanmpas/igeTCss Ha MPOAYBKY M apaAKy UHAMH/PA.

[Buraresp ¢ nopuiHeBLIM NPOAYBOYHbIM Hacocom. Ha dur, 130
MjpuBeleHa CXeMa JABYXTAKTHOIO ra3oBOro BUraTeIsi ¢ NOPUIHEBLIM BO3-
OyUIRBIM TIPOAYBOUYHBIM HACOCOM,

l'az nmoxcacwiBaercsd NPOIYBOUYHBIM HACOCOM [ Yepe3 ra30onpoOBOAHYIO
'rpyéy 2, a BO3AyX TOCTYNAeT B IIPOIYyROYHbIE OKHA 4Yepe3 KJauaw 3,

pacnonoAKeqHblA paaoM ¢ OK-
namu. IlocTynnenue rasza w
NPOAYBOUHOTO BO3/yXa B IBH-
rarelb OCYIeCTBAXETCA MO~
CpefcTBOM JpOCCe/bHbIX 3a-
CJOHOK; NPH 3TOM APOCCETb=
Has 3aCJA0HKA BO3AyXa yCTaHa-
BAMBAETCA BPYYHYIO, d APOC-
Ce/lb Ta3a CBA3LIBAGTCH XKeCT-
KOH TAroH ¢ pery.aTopoM.
B nwaIsHIPOBOR  KpblUIKe
BMECTO npejaKamepnl yCTaHOB-
_JIEH3 BCTaska I/ 3analibHOMH
ceeyd. [lpu BenwuHHe cpen-
Hero 3ddexTHBHOrO npagae-
Hua P, == 3,75 x2/cm? ynean-
HbBIH  pacxoa Tenaa  ABH-
rateass cocraBaga  2800—
3000 xxaafa. ¢.-uac.

Ha ¢ur. 131 npusenen
Apyro#l cnocos KOMMNOHOBKH
MPOLYBOYHQOrO  Hacoca A4
V-06pasHoro ra3osoro AByX-
®ur. 130. Cxema JIBYyXTAKTHOTO TrasoBOTO  TAKTHOIO ABHraTe.ls, pado-
ABHFATENA C MOPIIHEBLIM BOAYIHLIM HACO-  raigiiern ¢ 37eKTpHUECKHM

COM:
, 4 , 6 3aKUTaHHEM,
— [Ipo BOYHEIA HACOC; Z-—-ra3onojepogawman Tpvoa;
PORY 3 eaanan, AR TEYOA; [IponyeouHb Hacoc pac-

MOJIOMEH B KAapTEPHOW 4YacTH
ABurare.1s WM NPUBOAMrc B AeHcTBHE oT OCHOBHOIO  KO.JIEHYATOTrO
pana.

JlBdrarensb € NPpAMOTOYHOH NPOAYBKOH H aBTOMATHYECKHM Kaa-
naHom, Ha cwur. |32 npueeseHa ¢xXeMa OBYXTAKTHOrO ra3QBoro IBHra-
TeJd ¢ MPAMOTOYHOH MPOAYBKOH M aBTOMATHUECKHMM KJaananow. ["asomo-
TOpHadA ycTaHOBKa, pafoTi0uwad Mo 3TOH cXeMe, HAXOOHTCA [OA aaBiae-
HHEM; 3TO NMPURBOIHUT K YBEIHUEHHIO KO3(dHIMeHTa HANO THeHKs ABUraTes.
B cayuae nepeBoma nByXTakTHOro ABUraTels € XKHAKOrO TOMIMBa Ha ras3
Mo 3TOMY ¢noco8y HeoOXOAWMBI Caenywilne padoThi:

- 1) cywecrBywowne 1poAysOUHbe KAanaubl W OKHA 331€1bBAIOTCS;

2) UMAMHIPOBAs KPHILIKA 3AMEHSETCA HOBO , H Ha HeH MOHTHPYIOTCA ABTO=
MaTHYeCKHMi BNYCKHON KnanaH, 9 1T@KTPUYLCKast 3aMnadbHAR CBeya U POpPCyHKA

3) ycrawapauBaercs npunbop 3JeKTPHUECKOTO 3aMHIuHHSH]
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4) Ha kopnyce]kapTepa yCTaHaBiupaeTcd OGpaTHHIR KJAamaH, uepes
KOTOpbIAt BO3AyX, CHATHH B Kaprepe, pmomaerca B oco0ylo pacnpereny.
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<$yr. 131. Cxema ABYXTaKTHOr0 V-06pa3HOr0 rasosoro JABHraTels ¢ NpoAyBoY-
- HWM HacoCOM.

TeJbHYI0 KaMepy CHATOro BO3AyXa, OTKYAAd 4yacTh €ro NOcTynaer B raso-
reHepaTop, a 4a4(Tbh — B CMeCHTeJb,

Pa6oTa ycTaHOBKH mpoTeKaeT cieayioumM ob6pas3om, IIpH xone nopuHd
8BepX BO3AYX B KDUBOLIHMHYI0O KAMEDPY, HrPAOLYI0 pOdb BO3AYIIHOrO
Hacoca, BCAchIBAeTCAd 4epe3 aBTOMATHYeCKMHM KiaanaH 7; OpH Xone NMOPLIHS
BHM3 BO3AyX B KaMepe CxUMaeTcd M BhINyckaercd 4epe3 o6GpaTHLIH
KramaH 2 B pachnpele]UTE/bHYIO KaMepy CXaToro BoO3AyXa.

YacTh cixaToro Bo3ayxa Mo TpyOGoMpoBoAy 3 MojaeTcs B rasoreHepaTop
Aas rasHdukauuu, Best razoredeparopHas yCTAHOBKA repMeTHYHA H HaXo-
AuTCd NOA M3GHLITOUHHM [aBiednem, npeswimanommM 0,1 xefcm?,

[eHepaTOpHBIf ra3 NPOXOAHT B CMeCHTeJNBHYIO KaMmepy 5 uepe3 raso-
BYI0 3aCAOHKY O, KoTopafd peryampyeT KOJHYeCTBO NOXABaeMOro rasa,
Bosayx mocTynaer B CMeCHTE/NbHYIO Kamepy 4epe3 WAPOBoH perymupye-
Mbullt KaanaH 4,

14 1. K. Koanepos. 209
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[Ipu xome nopuiHA BHU3 B paGoueM UMAMHAPE OTKPHIBAIOTCHA BBHIMYCK=~
Hbie OKHA, W NaBleHHe B HeM NanaeT. ABTOMaTHYeCKHH KaamaH 7, Haxo-
Asmuiics 1on u3GHITOYHHIM JAABNEHMEM, OTKDLHIBAETCA, H TFa30BO3LYLIHAN
CMeCb HAaYHHAET MNOCTYNAaTe B LMAMHADH, BhIHYXJ3afd OTPabOTaHHBIE rashl
YXOIOHTh 4epe3 OKHA, JTHM CO314aeTCs NpAMOTOYHAan npoayeka. OaHo-
BPEMEHHO C TPOAYBKOH
NPOHU3BOAUTCA HaMONHEHHe
pa6oyero UMAMHAPI CBe=
kel razosoit cmechio. Mour-
HOCTh JIBHraTens NpH ne-
pepole HA reHepaTOPHbLI#
raz no 3ToMy cnocoby
oCcraeTcd [MpPHMepPHO TAaKOH
Xe, KaK Ha XMUAKOM TOIn-
anpe. HaubGonblee nasne-
HHe, CO313aBaeMoOe B KPHBO-
IHITHOH’ Kamepe, AOCTHrAET
1,16 xefem?.

JlBdrareas ¢ pesep-
cusHofi nmpoayBkofi. B
IBYXTAKTHbX Fa30BbIX NBH-
ratenaX C peBepCHBHOM
NPOAYBKOAX mpouecc npo- o .\
IYBKH OCYyl1€CTBNRETCA BO3- O A A
AyXONyBKOH, cCOCTaBafA0- U
nieli OAHO Lenoe € [ABHra- ' N

\\\\\“\‘\\“
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- ¥
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TeJeM,

Ha ¢ur. 133 npuse- a4
JIEHa cXeMma JBYXTaKTHOro hiuy
ra3oBOro JABHMraTe/]f ¢ BOC-
njamMeHeHHeM CMeCH OT 3a- dwur. 134. yCTPOﬁCTBO 1A
NajApHOrO XHWAKOro TOMJH- noabeMa WrAbl (GOPCYHKM NpH
BA C NPOLYBKOH CMeChiO TIOMOLIH THIPaBAHYECKOrO TOXA-
OT BO3NYXOLYBKA. KaTeAs B MOMEHT WONAuH 3a-

MaJeHOTO TONNAHBA.

Yacte BO3ayXa, CHKATO-
ro B BO3NYXONYBKe, HArHeTaeTCA B rasoreHeparop 2 Aas ra3dukailuy
TONAXBA, @ APYrad 4acTh CMelIMBaeTcd mepex JApocceneM 3 C BBIXOOfA-
IIHM M3 ra3oreHepaToOpHOM YCTaHOBKH ra3OoM H MOCTYNaeT B IBHraTelb
Ans ero NpoayeKH y 3apaiku. CooTHOweHHe BO3AYXa, MOCTYNalowero Ans
rasauduKauup B rasoreHepaTop M pacxonyeMord Ha CMellleHHe C TasoM
M NpPOAYBKY, peryaupyeTcA Apocceiem J. BaxHoe 3HayeHHe 31eChb NMpH-
AdeTcs MepenycKHOM APOCCEeNBHON 3aCAOHKe 4, KOTOpas JaeT BO3MOX-
HOCTb YMEHBIUHTH PacXol M MOTepl0 MPOLYBOYHHIX CPeicTB, IO3BOASSH
H3/IMIIHEMY BO3AYXy BLIXOAHTb B aTMocdepy.

3acnoHka 4 cBh3aHa C 3acAOHKOH J TakuM 0Opa3oM, YTO NPH NOBLI+
nieHHHd HArpyskd OHA NPHKPHIBAeTCA, & TPH CHHXKEeHHH — OTKPHIBAETCH,
peryiupys 3THM pexuM npoltecca rasudHkaugy TONJIHBA B rasoreHepaTope,

Ha ¢wur. 134 npupeneHo ycrpoiictBo A noabeMa Hrabl (GOPCYyHKH
nNp¥ MOMOWH THAPABAHYECKOrO TOJKATe s B MOMEHT TIQJAauyH 3anajibHOro
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TONAWBA B HUAMHADH aBHrareas. MevaHH3M COCTOMT M3 Hacoca, npef-
Ha3HAUYeHHOrO AAd NOAauu Macna B IMIHHAD THAPABAHYECKOTrO NOALEMHHMKA,
H TpYOKH, coequHsAOILe MacnsaHbIH HACOC ¢ THAPABAHYECKHM MONBEMHUKOM.

IMaysxep TOMJAMBHOrO Hacoca, ynpasiseMbli pacnpelesuTe/bHbIM
BaJIOM, TIOCPEACTBOM 3aMKHYTOro cToa0a CXaTo#t KHIOKOCTH peryaupyer
NBHKEHHE THAPABAMYECKOTO MNoabeMHHKA W Urabl GOpCyHKH. M3amenss
BEeJHMYHHY HArHeTaTeNbHOTO XOJAa NJAYHIKEpa MacAsHOro Hacoca, MOXHO
U3MeHSThb W BENHYHHY NOABEMa HIML B COOTBETCTBHH C HArpysko# nBH-
ratens. bBbictpas nocaaka Hrael Ha cefno ABAAETCSH BAXHLIM YCAOBHEM
SKOHOMHMHYHOH paGoTH .OBHraTens u oOecleydBaeTcd pe3KOH OTCEUKOMH
HATHETATENBHOI0 XOJ4d INTYHXepa MAac/JSHOrO HAacoca H CHAbHOH NPYKHHOH
UrJael TONAUBHOrO HAacoca.

[TponyBka uUMAHHOPOB ABHraTens OCYLUECTBAAETCA YHUCTHIM BO3AYXOM
€ NOMOLbI0 OGBLIYHOrO NPOAYBOYHOrO Hacoca.

Huwe npuBoasTcs HeKOTOpble JaHHbe Pe3YJAbTATOB HWCMBITAHHA ABH-
rateqs C yCTpOHCTBOM 14 nolbeMa HUriabl (POPCYHKH:

Harpyska 9% . .. . . 100 75 80
Pacx01 Tenaa razoBodl wacTH B

Kkasafxem-vac . . . . . . . 2340 2580 2750
Pacxon Tensa 3anaabHOro Tom-

auBa B kxga/xem-yac . . . . 660 230 350
O6ui  pacxol Temia B

xxarfxem-vac . . . . . . . 3000 2810 3100
K. n. 1. meuratens B % ... 287 306 278

37. XapakTepuCTHKH MAJONHTPAKHBIX IBHIaTeaeil, paGoTaouux Ha rase

B Coerckom Coi03e ra3oreHepaTOpPHble YCTAHOBKM MalOH MOLLHOCTH
CTPOATCH IMaBHBIM OO6pa3oM Aas KaPO6IOPAaTOPHEIX OBICTPOXOAHEIX GE€H3HHO-
BHIX [BHrateje#i MomHocTeio ot 2,5 mo 6 4. ¢. TlpucnocobieHne 3THX
Asuratesqeft Aasi pabOTHl HAa rase 3aKAYaeTCsl B IOBBILEHHH CTeNesH
CXATHA M YCTAHOBKE CMECHTeNs,

Crenenb CKaTHs B ABHraTe/e MOBHILIACTCH nyTeM yMeHbIUEHHs BLICOTHI
TOJOBKA HJAW 3aMeHbl MejHOH HJIH Kejne30-acOecTOBOH NPOKAAAKH 1O
FOJOBKOH LHAMHAPA HA NPOKAAJKY u3 (OABrH HIH HePTeXxHOH Oymard
ronwnnow 0,15—0,20 mm, uTO ZAder BO3MOKHOCTH MOAYYHTH MOTEPIO
MOLLHOCTH 1O CpaBHeHHI0 ¢ paGoToH Ha Gewauxe B npelenax 20—259%;.

Cmecutear aBuratensi OGBYHO MOHTHDYeTCsi BMecTe € KapGIOpaTopoOM
H YCTaHaBIWBaeTCs HA MecTe BO3AylHoro ¢uaprpa. IIpu oToM cnocoGe
ras noMqxed NpPOXOAHTL dYepe3 BcacoiBalowu#t nartpy60K Kap6mopartopa.
Jlna yMmeHblieHHs CONPOTHBIEHHA B 3TOM CAyuae auddy3op, oO6bYHO
HaxopswHiics HA naTpy6Gke xap6GroopaTopa, BHIHAMAeTCH, YTO He BhI3bIBAET
TpYRHOCTeH NpW 3anycCke ABHraTenas Ha OeH3uHe,

Boaee wMenneHnoe, ,Ba10e“ CcropaHHe ra3oBo3ayUIHOA cCMecH 1o
CpaBHeHHIO ¢ OeH30BO3aymiHOR mpeabaBaseT TpeGoBaHHe PabOTHl IBUra-
Teass Ha Gosee PaHHEM 32XKUTaHHH, KOTOPOe OCYLIECTBASAETCS MOBOPOTOM
MY({TH MarHeTO MPOTUB HANPABIEHHS BPAILEHHA HA YTrOJ, PaBHBIA NpH-
MepHo 10—15°,

B Tabn. 34 npuBOAATCA OCHOBHBIE TEXHHYECKHE XaPAKTEPHCTHKH
MaJOJHUTPAXHBIX [OBHUraTesel. .
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Ta6auya 34
OcHoBHbie TEXHHYECKHE XapaKTePHCTHKH MallOJIMTPAXHBIX JABHrareiel

Mapka psurarena

XapakrepHcTHKA ha 3 )
JI-3 J1-3/2 @ o =1 ,:'[ V-2
= N < ! =
x = = (] o
Uucao taktoB . 4 4 21 4 4 2 2 4
MowgsocTs  Ha e
WKUAKOM  TOMIHBeE
BAC. . . . . . 3,0 3 3] 6 12 | 451 3,0 22,0
MoutHocTs Ha ra-
38 BAC . . . . 1,7 2,0 20 43851 30 2,0 16,0
JdyaMeTp nuauHiu-
pa B MM o v . 60 — 85| 65 ; 66 | 86 70 95
X0a NOPIUHS B MM 90 — 78 | 90 | 90 | 90 90 127
JluTpax mBurare-
aaBem ., . .| 254 208 440 | 59711951 520 | 345 3600
CTenedb CxatHs
Ha 6eH3HHE . . . 5,0 5,0 — | — .45 | 45| 4,5 41
Crenens cxaruga
Harase ... . .{65=-70165—70; — | — — | — — —

Uscno ob6oporos
aBurarenas B MHHyty | 2200 2200 950 |2200 | 2200 | 2000 [ 2000 | 1200

Huamerp wmaxo-
BUKAa B MM . . ., 275 275 280 | — — — — -

OzxnaxneHne . .| TEPMOCH-| TEPMOCH-| — | — | — | — — -
¢porHoe | ¢oHHOE

EMKocTe cucTe-

Mbl OXJAAXACHUS B 4 5,0 5,0 —_ — — | — — a—
I"abapurni npwra-
TeN B MM: !
AIMHA . . . . 590 500 750 | 737 — — —
WHpHHE |, . . 450 450 600 | 463 — | — — —_
BbHICOTA . . - 735 735 780 770' — | — —_ —_—
[Toanmuit Bec nBM-
ratens B K2 . . . 80 81 60 | 110] 160| 60 54 | 500 co
cuemie-
HHEM

38. Mororasoreneparopsl

ORHHUM M3 BO3MOMKHBIX CNOCOGOB MCNONMbL30BAHMA rasCo6pasHOro Tom-
JHBA ABJSAETCS er0 NpHMeHeHHWe B IBUraTe/IsX UCKJAOYUTENLHO LA MOay-
YeHHS Tra30B, HANPaBAfEMBIX B TYPOUHY, BPAIMAIOMIYI0 3MeKTPHYECKHMR
reHepaTop, Takue mBurartenu, co cBOGOAHBIMH HOpLIHAMH, Ge3 KoaeHuya-
TOrO Ba.1a, HOCAT Ha3BaHHe I'EHEPATOpPOB rasa HAH MOTOrasoreHepaTopos.
Ha ¢ur. 1353 mnpusesed obwm# eun mororasoreneparopa, Ero onopuas
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1eHTPaNbHAA 9acTh O6pasoBaHa GOYKOOOPA3HEIM CBADHBIM CTANBHBHIM KOD-
TiycoM 7 ¢ AuaMeTpoM, PaBHHIM JAHAMETPY LMAHHAPOB KOMNPeccopoB 2,
HaXORAIWMXCA MO ONHOMY C JBYX CTOPOH [BuraTesis. B IleHTpaabHOH
'4aCTH ABHraTeaa pacno-
ROMWEH UUANHAD 3 C Ka-
MepOH cropaHus H BO-
maHo#  pyGawko#t 4. j@[
OcranpHas  ¢BOGORHAA P
YacTb KOPAYCA CAYHHUT ] t’l'
PECHBEPOM /11 BO31YXa, _
06ecHeyBaOUIere npo- e
INyBKY W HaiAyB IBHIa-
Tens.

Hanpasasiowue uya-
CTH [MAHHADPOB KOM-

nmpeccopa sBJaf0TCA Nop- 3 t 1
musiMH ABUratens. Tpy- 5
6a, npoxoasuas no Bcel 4 11—

JJIHHe JBMraTels, Tipe-
AyNpexaaer NOPUWHH OT
BpallleHHs MO OKpyX- g« ittt
HOCTH H B TO Xe I

Bpems, OyHyuH OTKDH-
Ta € o00eux CTOpOH,
BHDABHHBAET [NABTeHHE 3\ | 37‘ ‘
BO3lyXa B KaMepax <

KOMIIpeCCHOHHOM YacTH i

JBHraTens, Egrl [“

[opuing nmBurarens [, )
TiepeABHraTCA no wHa- AN A
l;fami:{::on&iﬁ;;gﬁg dur, 136. CunoBast cxema YCTaHOBKH MOTOrasore-

HepaTopa co CBOOOAHLIMHM MOPIMHAMH:

BO31YyXa B KOMIIpeccop-

1 — moTorasoreHeparop; 2 — TypBHHa; J — 3MeKTporeHes
HBIX LIWJIUHIADAX, CHKH- paTop; 4—BCnOMoOraTenpHas TypOUHa) 5 — KOMIPECcop.
Mas TIpH 3TOM 3apsal
TOIN/INBa, HaXONAILErocH MeKay TmOpIIHAMHU. DB pesyabtaTe BoOcCnja-
MeHeHHUs] TONMMBHOrO 3apsila H pacliMpeHUs ra30oB MNOPIIHM JBHraTens
pacxonsitca. Boaayx, 3acocaHHHH KOMNPECCOPHLIMH TIOPUIHAMH B fpenbl-
AyuwieM LHKAe, CXKHMAeTCA M HMCNoAb3yercd A8 NPOLYBKH M HaalyBa
UHJIMHADA JBHraTens.

CunoBass cxema YCTaHOBKH C HECKOJNBKO HHLIM THIIOM MOTOrasoreHe-
paropa npuBefiesa #Ha ¢ur. 136. .

[aswl, BhIXOAAllMe M3 KaMephl MoTorasoreHepartopa 7/, HanpasasoTcs
B TypOuMHY 2, COeluUHeHHYIO C 3jaekTporeHepatopom 3. BcnoMorarenbHas
Typ6uHa 4, nuTaeMas OT IVI2aBHOrO ra30NMPOBOAA, NPHBOAHUT TNepPBHYHLIA
KOMIPECCOpP J, KOTOPHH CXKHMaeT BO3AYyX, NOCTynaowHu# B MOPIIHEBHE
KOMIPECCOPH, U TEM CAMbIM OCYlIeCTBASET HMX Halays.
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Fr1ABA X

CXEMbI TABOMOTOPHBIX YCTAHOBOK

(CxeMa rasoMoTOPHOH yCTaHOBKH onpeleasieTCH BUAOM rasupuinpyemMoro
TOMJAWBA, YCAOBUAMH 3KCIJ0ATALHHM H HA3HAYEHHeM YCTaHOBKH.

Hanpumep, Ans 3acywanBbix pa#oHOB C TPYAHLIMH YCIOBHAMH BOXO-
CHabxeHuss 0COG0 JOMKeH pellaTbCa BONPOC OXJAKIEHUA rasa u ero
OYHCTKH, ¥YCTAaHOBKA, MpelHa3HayeHHaA JJAf CTALHOHAPDHOH PpaGoOTH,
OT/IHYaeTC OT MepPelBHIKHOH YCTAHOBKH.

S10 pasiavude 3akjloyaercs B rabapuTax W BeCe YCTAHOBKH, B CHCTeMe
OYHCTKH M OXJNAXJAEHHA ra3d, B YCJOBHAX OGCAYXKHBAHMA M BLITEKAIOLIMX
OTCI0/1a KOHCTPYKTHBHBIX OCOOeHHOCTAX arperaToB YCTAHOBKH.

Takum 06pa3oM, BEIGOP KOHCTPYKTUBHO-TEXHOJNOTHUECKOH CXeMBl yCTa-
HOBKH fBJS€TCS BAXHBIM 3TANOM NPOEKTHPOBAHHSA, ONPedeNTIOIHM HE TONBKO
TeXHHYeCKY:0, HO H XO3fHCTBeHHO-3KCIINOATALHOHHYIO CTOPOHY ee PaBoThl.

Huke npuBOmMTCH onucanie TeXHOMOTHYeCKHX CXeM CTalHOHapHBIX
ra30MOTOPHBEIX YCTAHOBOK, IepPe[BHIKHBIX YCTAHOBOK H HEKOTODHLIX MPHH-
LUMNHATEHO HOBBIX CXeM rasuuKaludd TBepaOro TONJIHBA.

39. CrannoHapHbie yCTaHOBKH

FaszomoTropHaa ycranoBka I'-2 paa rasudukanun ApeBeCHHbI.
Ha ¢ur. 137 npuBeneHa cXema ycraHoBKH [-2 pgas  rasuduxauqu
ApeBeCHHH, cO3aaHHas [{eHTPaabHBIM HAYYHO-HCCAEA0BATEABCKHM JH3ENb-
HbIM HHCTHTYTOM W MNOCTaBjiedHas Ha NMPOM3BOACTBO 3aBoJoM ,JlBUraTtenn
Pepomouuu“ 1as rasoBux asuratedefi mMowdocteo 110 w 140 . c.
IMTpousBomuTenbHOCTh yCTaHOBKH cooTBercTBeHHO 380 u 450 mad/uac.

[asoreHeparOpHas YCTaHOBKA COCTOMT H3 [a3oreHepagopa O6palieH-
HOro mpouecca 7, OuHMCTUTens-oxJanuTens rasa 2 aas rpy6oit OUYHCTKH
rasa OT KPYNHBIX YacTHI yras ¥ nmeutd M oxaaxpaenus ¢ 450—550° no
350—400¢ C, ckpy66epa 3, 3allOJHEHHOr0 KOKCOM, IJIS OUMCTKH MW OXJa-
waenus raza or 350 —400° no 20—30 °C.

ToHkas oumcTKa raza M JajbHedmags OCYIIKa OCYLIECTBASIOTCA
B QUALTPE TOHKOH OYHCTKA 4, 34aMOMHEHHOM IpPEBeCHBIMH ONHJKAMH,
NpeBeCHOH WM MeTaaNHYeCKOH CTpYWKOH,

FpyObift  OYMCTHTe b HHKHEH 4YacTbi0 NOTPYWeH B THADPABIHYECKHH
3aTBOp. BHyTpH OH pasieied BepTHKaALHOH Neperopoakodt Ha JBe
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YACTH — AAS H3MeHeHHs HanpasneHus rasa, CkpyG0ep cocTour u3 OBYX
CBAPHWIX MeTanauveckux OGapabanos. Huwusas yacTe ckpy66epa Takxe:
onyuleHa B ruapasaudeckuii sarsop. Hacamka ckpy6Gepa — Kokc, pacro-
JOWEHHHH Ha MeTanauyeckuX pemierkax, Koxc opowaercs BOLOH MO~
CPeACTBOM TpexX «(hOPCYHOK,

Pacxon Bome B CcKpyGGepe cocrasasetr neroM 20 a/a. ¢. uac, a
suMott 15 f4. ¢, 4ac; wanop Bombl, UORaBaeMoM B CKpPyGGep, €O~
CTaBiger He meHHe 2,5 MM BOA. CT.
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dur. 137. Cxema crauuoHapHol rasomoTopHo# ycragoBkd [-2 paa rasudpuxanum
JApeBeCHHEI!

Ilrd BHpaBHHBaHHA KOJeOaHuil rasa B cucTeMe NpPelycMOTDEH ra3zoBbift
pecusep 3.

Pozxur u nponyska Bced rasoreHepPaTOPHOH YCTAHOBKH OcCyliecT-
BAAIOTCS pyuHbiM BentuasTopom tuna KfI-44, ycraHoBaeHHHIM HA KDOH=
mTefiHaX, NMPHUBAPEHHBIX K HHXKHEMY KoOpmycy ckpy6oéepa.

[Tonaua rasa B aBMraTe/sn, YCTAHOBJEHHbI! B MALUHHHOM OTAENEHMH,.
OCYLIECTBJSETCS N0 ra3ompoBony §.

B nacrodwee Bpems, Ha O6aze paboT N0 MOJAePHH3ALMH YCTAHOBKH,
NpPOBeJeHHBIX HHCTUTYTOM, 3aBOAOM HMeHH 25-ro Oxralps, B3aMeH
ycTaHoBkd [-2 BHINYCKAalOTCA ApeBeCHbie a30TeHePaTOPHbie YCTaHOBKH
F-12 u T-13 c¢ rasoBbiMd ABuratTensMd MoiuHocTeid 45 u 90 iz, ¢.
TexHonOrnyeckas CxeMa 3THX YCTAHOBOK B LIEJ0OM 0CTal10Ch HeH3MeHeHHOH.

MazomoTopHad ycranoBka [Ipom3aepsonpoexkta pad rasuduxalugd
npesecunnl. ITpoussoaurensHocts ycranoskd 100—140 nm® raza B wac.
TonmiusoM cayxar apeBecHble UYDKH CMeIIAHHBIX NOPOJ pa3MepoM

80 x 80120 mm.
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Veranoska (¢ur. 138) cocromt u3 rasoredweparopa oGpaiieHHOro
npollecca, CTofiKa € THAPABAMYECKHM 3aTBOPOM, CKpyGGepa C rumpasiu-
YECKMM 3aTBOPOM, CYXOro OYMCTHTENA, OBUraTe/s H BEHTUJIATOPA PO3KHra.

OtanunTenbHOH OCOGEHHOCTLIO YCTAHGBKM SBAsAETCH MOABOJ OXJ/ax-
Jaiolle#t BOXbl MeXIy ra3oreHepatopom M CKpyGGepom, Oraromaps yemy
DOCTHraercs, BO-NEPBLIX, rpybasi OYHCTKA rasa OT MeXaHHYeCKHX mpuMecel,
BO-BTOPHIX, NpPEIBAapHTeNbHOE OXJawjieHHe rasa AJaf NpelOTBPAlleHHd
O0pATHBIX peaKLWi# u 33aLMTH depepAHHOH Hacankd cKpy66epa OT T/eHHH.

Cxpy66ep Meramindeckuit; BhICOTa CcKpyGGepa 3 M, muamerp 0,624 M.
B kauectBe Hacanku B ckpy60epe HUCMOAbL3yeTCd KOKC MJAH JpeBecHas

J
g Jﬂ-—.i“'ﬁ
; : F 1
89x3,25 =i ' ‘
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& 7 CL L1 5 \, L] P 12
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Pur.” 138, Cxema CTanHOHapHOH ra3oMOTOPHOH ycTaHOBKH [IpoM3epHONpoekta
Ang rasHpHUKALMH APEBECHHHL.

uypka € pasmepoM Kyckoe He Menbuie 50X 50 MM. Boicota cnos Hacamku
<ocraBaser 2 M.

IMpu Bxome B CKpyOG6ep ra3 OapGotupyeT 4epe3 BONSHOH 3aTsop.
* B cpemuo#t kpuiluKe cKpy66epa ycTaHOBAeH naTpyGoK C Tpems OpOCHTe-
JAsiMM KackagHoro THna, Cyxo# ouHCcTHTeNb MeTannvyeCKuil, CBapHOH.
FaGaputet  ouucturena: Bucora 1000 mm, BHyTpeHHM#t  nHaMeTp
0,624 mm, BrcoTa ¢uAbTpYOMEH MacCH (om#akH, CTpyxkH) 250 mm.

Poswdr rasoreHepatopa OCyuecTBJASeTCA DPYYHHIM BEHTHASTOPOM,
YCTaHOBIeHHBIM HA KPOHMITEHHIX, IPUBAPEHHBIX K KOXYXy rasoreHeparopa.

Fasopwit MBHraTens ycTaHoBAeH B OTAEbHOM TOMEIEHWH, KyHda ras
TIOABOAUTCA OT TOHKOro (UABTPA.

BonsiHoe XO3MMCTBO YCTaHOBKH COCTOHT M3 BONAHOIO HaMOPHOro
6aka, opocuTenbHOH cuctemel ckpy66epa, ABYX THApPO3aTeEODOB, OTCTOH-
HOTO pe3epByapa, nepeKayMBarOLIMX HACOCOB H FPaxHpHH,
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. ¢ TIpH HaTHYMH LIEHTPAJBHOrO BOJONPOBOAA BOIAHOE XO3AHCTBO 3HayH-
“TeJbHO YIPOIAETCH.
" Y B 3KCAn0aTaAUMOHHLIX YCIOBHAX, NMPH a3MHUKAUMH APEBeCHHH BAZXK-
sHocteio 38,2 9, ¢ wuHrencusHoctbo 175 xefm? uac, TemnepaTypa rasa
HA BBLIXONE W3 rasoredeparopa pasHanace 443° C, a nmocre cxpy66epa —
33°C, npu Temmeparype oxnawpaiowei soanl 20° C, Cpennee ruapasnu-
YecKoe COMpOTHB/AeHHe yCTaHoBku coctasaser 110 mm Boa. cT.
lF'asomoropHas ycraHoska K-9 ans rasupukaunnu pacm're.abnmx
OTXO0NOB C BO3ZYIIHBIM OxJamkaeHdeM ra3a (¢ur. 139). ¥Ycranoska
NIpefHa3HayeHa A/ MPUBOAA CeAbCKOXO3RHCTBEHHON BaAbLOBOM Me/IbHHILI,
‘CoctoutT 3 rasoresepatopa 7 o6pauleHHOro Mpouecca, UUKJIOHHOrO
TLIeya0oBUTEN 2, 6Gn0Ka BO3AYIIHOrQ OXjaxJeHus rasa J3, GHAbTPa
TOHKOH OYuCTKH ‘ras3a 4, NnBuratens § ¥ BeHTHANTOpA poO3wura 6,

I
[I.
i

O s

Pur. 139. Cxema obnergeHHo# ra3oMortopHoit ycraHoBkH K-9 Ans ra3udpmxaiuf
PACTHTENLHHX OTXOAOB C BO3AYLIHBIM OXJAJMJACHHEM rasa:

1 — rasoreHeparop; 2 — LRK/I0H; 3 — BOSAYUIHRIA oXnaguTensb; 4 — QUILTP TOHKOK OYHMCTRH;
5 = OBUTATENb; § — BEHTHJIATOD POSHUra.

B xayectBe JABHraTensi HCNONb30BaH B JAHHOM C/AyYae TPaKTODHbIH
Asurareas XT3, pasBuBaowuA Ha raze MmowHocTs 18 4. ¢

Ocob6eHHoCTbI0 'PHBENEHHOM CXeMbl ABASETCA HCMNOAb30BaHWe JUIs
CTallHOHAPHOH ra3oMOTOPHOH YCTAHOBKH Cnoco6d BO3AYIIHOrO OXAaaxiae-
HuA rasa.

BJ0OK BO3AYWIHOrOo OXMAWJAEHMA rasa COCTOMT H3 YeThpeXx Mocaefo-
BaTENbHO COCIMHEHHBIX UWAMHADOB, HAPYXHAai NOBePXHOCTb KOTOPBIX
fIOKPEITA TOHKHMHM MeETaNNHYeCKUMH pebpamu. YcraHos/leH 640K 0XxJja-
KIeHHS Bd BHICOKOM mMONCTaBKe, HA OTKPHITOM BO3AyXe, Ha PACCTOSAHHH
3 M OT cTeHH ra30MOTOPHOrO MOMEILEHHA,

lF'azomMoTopHas ycraHoBka K-10 aas rasuduxan#u pacTuTeNbHBIX
OTXO0J0B € BONSHLIM OXJaxIeHHEM ra3a. YcTaHOBKa nocTpoeHa B OM-
cko# o6aactu. IlpoussoaurenbHocTb yctanoBku 70 mm® rasa B uac.

lazoreneparop 7 (¢pur. 140) nmaer BO3MOKHOCTH ra3H(HIHPOBATH
TOMJIHBO KaK NoO 06pauleHHOMY, TaK ¥ IO ABYX30HHOMY TNpPOLECCAM.
Tpeacrapaser co6o#t INAXTY NPAMOYTOABHOrO CEYEHHSl, BHIOKEHHYIO
U3 KMPNHYa, '
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[llaxTa wmeeT BHH3Y KOTJOBaH C (rMAPaBIHYECKMM B3aTBOpOM, KyAa
NPOU3BOAATCA COPOC 304 C KOJWCHUKOBOH pelleTKH 1ocpelCTBOM
Kayawuieroca 3ea0c6poca ¢ pyyHeIM NPHBOIOM,

Oxnaxpaedue rasa BOASHOe; OCYILeCTBAseTca B ckpy66epe 2. Ckpy6-
f6ep npencTasasieT COGOH MeTanAHYeCKWH LMAHHAP AuaMeTpoM 550 Mmae
u BoicoTolo 2500 mm. B kauectse 3anosaHuTens B CKpyGGepe HMCNLITH-
Bascs OHTHIA KUpNYY M APeBeCHAs YypKa, OAHAKO B mOCHedHEM ciyuyae
cCnellyeT peKOMEHNOBaTh 6ap6OTaNK rasa, BO M3OeaHHe TieHHS APEBECHHIX
yypok. B KayecTBe ROMOMHKTENBHOrO YCTPOHRCTBA MJISl OUHCTKH H OCYILKH
rasa MCMOJB3YIOTCA /BA LUHAHHIDHYECKHX OXnanuTeas 3 ¢ neppopupoBau-
HEIMH JHCKOBHIMH MeperopojKamH.

<$ur. 140. Cxema craunoHapHoii rasomotopuod Yycranosku K-10 aag rasu-
¢HKaLUKHH PACTHTE]BHBIX OTXONOB C BOISHBIM OXJaKIeHHEM ra3a:

7 —rasoreneparop; 2 — ckpy66ep; 3 — BepTHKaAbHHI oxnagurens; 4 — dunpTp; 5 — ABHra-
TeNlb; 6 — HaNopHHEHA 0aK; 7 — riedo4YHasa r'pagupHA ¢ Gacce HHOM~-0TCTORHHKOM.

ToHkasi OUMCTKA raza NMPOHCXOHNHUT B duabTpe 4, 3aN0JAHEHHOM CTPYH(-
Kot H npeBecHniMM onuakamd, O6bem ¢uastpa 0,41 M3; o6bem
dunpTpylomett Maccel 0,17 m3. Tlocne ouucTkM raz mocTymaer B ABH-
rateab 5.

BonsHOoe XOBsHCTBO YCTAHOBKH COCTOHT H3 BOISHOTO HAaMODHOrO
6aka 6, rpanupuy ¢ GacceHAHOM-OTCTOMHHKOM 7, ABYX HacocoB & #n @
npoussomutensHocteio 40 /mun ¥ rugpasmMuecKoro 3aTsopa CKpyG-
6epa 70 nna mpveMku CKpPyGGepHBIX BOJL.

[panuphs maexuyaToro Tuna, ¢ BoAsaHmM OaccefinoM, ITaowans oxna-
WIOEHHUA rpajupHH coctaBaseT 11 M2%; MakcuMmanbHas oTHaya Tenaa —
44 000 xxaafuac.

Pozxur rasoredepaTopa OCYUIeCTBASETCH PYYHBLIM BEHTHIATOPOM MpPO-
uagomutensHoctsio 60 Hm3fuac npu obuem Hanope 70 mm BOL. cT.
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lasomoTopHas ycrtaHoBKa A rasu¢ueaudm amrpaumra. Ha
dur. 141 npusenena cxeMa rasoMOTOPHOH YCTaHOBKH MpSAMOrO Mpoiecca

Aa9 rasudHukauud aHTpauuTa.

- OranuntensHolt 0coGeHHOCTBIO 3TOH CXeMB SIBASETCA HamHuHe HCna-

pUTeNs, YCTAHOBAEHHOrO MEeXAY ra3oreHepaTopoM H CKpy6GOepoM.
Hcnapurens TtpyGuaToro THpa; O000rpeBaeTCA rasaMd, BHIXOIALIMMH

u3 rasorexepatopa ¢ Temneparypoii 400—600° C. OGpazywoumiics nap

CMeIlMBaeTCA ¢ BO3IYXOM H B BHIe MAPOBO3AYIIHOH CMeCH MOAAeTCH
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i 7 $ur. 141, Cxema cTalMOHApHOH T[Aa30MOTOP-
\ ?// HOH YCTAHOBKHM JJif aHTpalLuTa:
L 7
<= <V 17 1 —rasoreneparop; 2-—TpyGuaTHH HCHAPUTENL;
- / 3 — cKpyG6ep; 4 — ToHKHA PunsTp; § U 6 — OTCTOM-
I e e HUK; 7 — BEHTHJIATOD DPO3MHUra.

70 KOJOCHHKOBYIO peIleTKY rasoredeparopa, a OTTyAa NOCTynaer
B CJA0# rasupuuupyemoro Ttonausa, HasHaueHHe OCTANBRHBIX 3/EMEHTOB
YCTaHOBKH fICHO M3 3KCnaukauuu k ¢ur. 141.

40. MNepenBuxubie YCTAHOBKH

FasomoTopHas ycTaHOBKAa [/ NEPEIBHKHON 3JeKTpOCTAHLUH
BHMJ. Ha ¢ur. 142 npusenena cxeMa nepelIBHXHOH TrasoreHepaTOPHOH
3/eKTPHUECKOH CTaHIHMKM KOHCTpYKmuu BHMOI,

ANeKTPOCTAHIMR pasMelleHa Ha aBTONpPHLENe H COCTOUT H3 ABYX
CH/IOBBIX arperaToB MOWHOCTLI no 12 xém, ABYX DpacnpeneqHTelbHbIX
yCTpoHCTB M ABYX ra3oreHepaTOPHuX YyCTaHoBOK. CraHuus paGoTaeT Ha
nepeMeHHOM TOkKe ¢ Hanpskennem 230120 6. B xauecrBe TonnuBa
HCNOJB3YIOTCA IPeBeCHble YYPKH.,

ArperaT CTaHUMH COCTOMT M3 ras3osoro asuratens thna A3 AA
momgocTeio 25 4. ¢. npu 1500 o6/mun., smexTporesepaTopa THma
MHT-100 mowHOoCcThIO 12 K6m, HenocpeaCTBEHHO COeIHHEHHOrO C JBH-
ratenem, eo3byaurens [TH-10 moumocteio 0,75 Kém n rasoreHepatopHo#t
ycravoBkH thma HATU-I-14. YcraHoBka COCTOHT H3 rasoreHeparopa
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obpalileHHoro mpouecca 7, ABYX UMAHHADHYECKuX OXJaguTeneft-04YUCTUTE-
Nefl 2, GuabTpa TOHKON OUYUCTKH 3 H BEHTHJAATOPA pPO3xHTa 4.
Arperatel H pacnpeieauTencHuie YCTPOACTBA YCTaHOBJAEHW HAa aBTO-
npullene W 3auldUleHhl OT aTMOChepHBX OCAAKOB Pa30OPHBIM KY30BOM,.
I'asorenepaTopHas yCTaHOBKa pacno/ioXeHa Ha aBTONpHliene C33aAH,
IlepenpuikHasi 3JeKTPOCTAHIMs CHaOxeHa CYWIHJIKON I rasoreHepa-
TOPHOrO TOINJIHBA, HCMOAL3YIOuUIe# OTpaboTaHHble a3bl ABHraTesd.

p—
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dur. 142. CxeMa nepelBHXHOI rasoMOTOpHOH ycranoexkn BHMMDOI:

— rasoreHeparop; 2 — rpy6ule OUHCTHTENH-OXTAfuTeNH; 3 — ToHKHH & ¢uabTp; 4 — BEHTH-
JIATOD PO3MKHIa.

gl i

Iasomoropnaa ycranoBka UHHIAH nmas rasuduxamum cCoOJOMBI.
Ha ¢ur. 143 npusemen o6um# BHA NepeaBHxHOH ra3oMOTOpHOH ycTa-
HOBKH NS TasuduKauuH COJNOMHI-Ce4YKH, Cc031aHHo# LleHTpanbHBIM Hayu-
HO-HCCNe10BaTeN6CKMM IOH3e/AbHLIM HHCTUTYTOM. [230BHIM IBHraTeneMm Ha
ITOR ycTaHOBKe ABIMETCA MNepeoGOpPYIOBaHHBIA an8 paboOTH Ha reHepa-
TOpPHOM Ta3e komGailHOBh#t asuratens THNa [A3-MK npoussoacTsa
I'opbkoBckoro 3asoma uMeHn MonoToBa ¢ MOWHOCTLIO Ha raze 17—18 4. ¢.
npu 1500 o6/mus.

¥YcTaHoBKa CMOHTHPOBaHa HAa NepenBMIKHON KOJEeCHOH paMe ¢ OYKCH-
pOM A/ aBTOTPaKTOPHOW HAW KOHHOH TArd; mnpelHasHayeHa A1d MPHBOL&
CeMbCKOXO03MCTBEHHHX MAllIMH, BOASHBLIX HAaCOCOB WU T, M.

Ha ¢ur. 144 npusenena cxema rasomoropso#t ycradosxu LIHUN-Cr4.
IlepBas cepusi 3THX YCTaHOBOK MpoOIi/ia NMOJASBLIE HMCNHTAHUS B CelbCKOM
xoasictee B8 1048 r.

['as, nosyuyaemnl#f B razoresepatope 7, noOCTynaeT B UHMKJIOH 2, rae
NPOXOANT MPEABAPHTENbHYIO TPYOYI0 OYHCTKY OT MeXaHH4eCKHX NpHMeceH.
Oxnaxaenve H AOMOJHATE/NbHAA OYHMCTKAa ra3a MNpOUCXONAT B Gatapee
UHIHHAPHYECKAX, TIOCNeIO0BaTeINHO COeJHHEHHBIX oOXxJaluTelelt 3, BHYTpH
KOTOPBIX YCTaHOBJeHb NepdOPHPOBaHHBIE MeTalAHYyeCKHe AHCKH,

ToHkas OuHCTKa rasa H YaCTH4YHas ero OCYyIIKa OCYUIeCTBIAIOTCR
B huAbTpe TOHKOH OUYMCTKH 4, 3anOJHEeHHOM IpeBeCHHIMH CTPYXKKaMH
H OMHJIKaMH,

flocie nonmHON OYHCTKH ra3 dyepe3 OTCTOHHUK 9 NOCTymaeT B CMECH-
Tedb HBurareas 0.

Otpa6oTraHHbie rassl [ABHrarels HanpaBAfIOTCK B BBIMYCKHYIO TpyOy
H NOo Helt cneayrT 8 OapabaHHoe Cymiuno 7 IS CYIIKH COJOMbI-CEYKH.
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$ur, 143. O6wHik BUK nNepeABHKHOW razoMOTOpHOH ycragoBkw LIHUIN
JINA TasHPHKALUH COJOMBI:

71— rasoresepaTop; 2 — UMKJIoH; 3 — OXNaguTeny rasa; 4 — ToHkuit dunbTp; 5 — rasopnii
ABHraTtenkb; 6 — CyLUIUIIO.

™

®ur. 1:4. Cxema nepemsmxuoil rasomoToproit ycraxosku LIHUIH nna
ra3uHKalHN CONOMbL

1 — rasoreHeparop; 2— unknon; 3= oXNajuTend ra2a; 4 — GUNBLTP TOHKCH OYHCTKM;
5 — oTCTOMHUK; 6 — CMECHTeNb JARMraTensl; 7 — GapabaHuce Cymuio.
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lFaszomoropHaa ycranoka MCB-90 nna neuratens Ji2-6 mom-
HocTbio 4 2. €. B cxemy rasomoTopHo#t ycraHosku (dur. 145) xoaar
razoreseparop o6palleHHOro npouecca 7, OXJaAWTeNb-QUHCTHTeNb 2
KOMOHHHDOBAHHOTO THNA M ABMraTedb 3 C aWHaMO-mainipHO# 4. Ycrpof#t-
‘CTBO OTHENbHBIX arperatoB Ta3OMOTOPHOR YCTAHOBKH SICHO M3 CXeMHI
¥ He TpebGyer NOACHeHHH.

l'azorenepaTopHaa cTaHunA AJas rasHHKANMH TONJIHBA B ,KUNA-
mem*“ cinoe, I'asaudukanus TBEPAOro TOMMUBA B KHIALIEM C/I0€ ABIAETCA
‘OHUM M3 HOBBIX METOAOB 3HEPreTHYeCKOR MepepaGoTKH TBepAoro Toll-

nMBa; OTCYTCTBHE CMOJABl B ra3e MO3BOJAET

paccMaTpHBaTb 3TOT CMoco6 rasuduKanuy Kak
y HMEIOWMA  MepCneKTHBH  HMCHOAb30BaHHA AT
4 “+1 obecreyeHHsa TOIJIMBOM  Ta30BHX  ABuratesehl
! Gomswot  Mownoctn (400—500 4. c. M shiuie)
E Ha MPOMBIUIEHHBIX MpeANPHATHIX.

L, [a3

Bosd,

®ur. 145, Cxema rasomoropHoii ycranosku MCB-90.

Ha ¢ur. 146 npuBenena cxema oaso#M W3 nedACTBYOMmMX YCTAHOBOK.
Vcranoska paboTaeT Ha Menoud Oyporo yras, MOACYiIEHHOR N0 BJ/aX-
#Hocth 10—15 %, uiu Ha GypoyroabHOM MNONYKOKCE.

TonAMBO W3  YILJAENOATOTOBHTEABHOrO  OTHe/eHHs THEeBMaTHYECKH
nogaercs B OyHKepH ycraHoBkM 7. B xauecTBe TpaHcnopTHpyoue#
CpeAbl MNpPUMEHAETCH YrJAeKMCAOTa HMJAH a30T, dasgioulfdecd OTXoAaMH
OCHOBHOTO Npou3BoacTBa. IS OTAe/JeHMs TOMJAMBA OT a30Td MOJ KphilleH
OyHKkepa YCTaHOBJIeHbl IMKAOHBI 2. A30T K3 HuK/IOHA BoIGpachBaeTCH
B aTtMocdepy.

Tonauso mpanee mocTynaeT B HHAMBHAyaJbHuI# OyHkep J, OTKyna
Yyepe3 TPH OTBEePCTHA HanpapideTcss B luHeku 4 rasoreHepatopa.

Jna mpenynpexiiedHs MNonajaHHd ras3a M3 rasoreHeparopa B GYHKep
nocaenHu#t repMeTHsHpoBaH, H B HeM, KaK M BO BCeH CuCTeMe TONIHBO-
TOaayd, 3aMoJHEHHOH YrAeKHC/A0TOH, MOANep:KHUBAETCA NaBJeHHe NOps/IKa
1500—2500 MM son. cT. :

Brixoaawu#t 43 redepatopa ra3 nocTynaeT B UHKAOH J. YnaBnauBaeMas
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B IMKJIOHE MBUIb BO3BP2IU2ETCs B leHepaTOp HAH MPHHHMAeTCs B OCOGHIE
MPUEMHHKH. :

M3 mkkaona ra3 ¢ temneparypoti 830°C mocrynaer B KOTesi-yTH/H-
3atop O, a 3areM B BOAAHOM 9KOHOMafizep 7; Aalee, mpu TeMpepartype
170—180°C, ras mpoxXomMT MyJAbTHUHMKAOH &8, MOCAE KOTOPOTO BCTYMaeT
B ruapasaHueckuit 3atBop 9 wu 3artem 8 ckpyG6ep 70. U3 ckpy66epa

a

dur, 146. CxeMa rasoreHepaTOpHOH CTaHUMHM A rasHpHKaUMH TOMIHBA
B ,KHIAIIEeM* CloOe:

7 — OyHKep; 2 ¥ 5 — 1JUK/JA0OHM; 3 -—— HHAMBHAyanbHHE OyHKep; 4 — UIHEK rasoreHeparTopa;
&6 — KOTeJN-YyTUIM3aTOp; 7 —BONAHOH BKOHOMaN3ep; § — MYJIbTHULHKIOH; 9 — rHApaBIHYECKHH
3arBop; 70 — ckpy&bep.

ras Hanpas/aseTcd B AE3HHTErpaTop, rie OWHILAeTcsd OT MbIH JO COAep-
wanna ee B rase 0,004—0,005 2/nm®, u nanee 4epes MbEY/NOBHTEND

Hampae/asieTCsl B ra3roAbjep.
[Teinib ¥3 MEIIKOB MYJbTHUMK/IOHAa NHEBMAaTHUYeCKH (Yriaekuc/aoTOH)

NepeaaeTca B MEJIENPHEMHHKH,
IMap ¢ naeaesnem 20 ama u Ttemmeparypost 200—210°C nocae

neperpesa Ao 260°C nepexoauT K COCeIHHM NOTpeGHTeNsM,
MpouzBonuTeasHoCTh KoTaAa coctasaser 0,6—0,7 m napa na 1000 Had

1I0/My4aeMoro rasa.

15 /1. K. Kosnnepos.
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F'TABA XI
IKCIJIOATAIMA FA3OMOTOPHBIX YCTAHOBOK

OnxMM K3 pellalOWIMX  YCJAOBHH YCNElIHOro BHeAPEHHA B HADOAHOE
X037HCTBO rasoMOTOpPHHX YCTAaHOBOK fBJfAETCA MX MNpaBH/AbHasg TeXHHYye-
cKag 3KCMaoaTalMs,

Henpasu/bHui#t yxoa m oGC/lyxuBaHHE YCTAHOBKH MOryT OHTH NMpH-
YHHOH npexJeBpeMEHHOr0 BHIXOJAa €e M3 3KCMIoaTauuH.

l'azomoTopHas ycraHoBka, codeTas B ceGe HCTOUHMK 0Opa30BaHHR
roproyero ras3a — rasoreHepPaTOPHYI0 YCTAHOBKY M moTpeOHTeNb ra3a —
ra3osblit 1puraTenb, IBAAeTCA NOCTATOUHO CAOXKHBIM YCTpoficTBoM. [TosTomy
6e3 OCHOBaTeNbHOTrO 3HaHUA pabOTH OTAeJbHBIX arperaToB yYCTaHOBKH,,
TEXHO/IOTHYEeCKOro nmnpolecca NMOAYYEeHHA reHepaTOPHOro rasa, 6e3 OBiAa-
IeHUs1 TexXHWKOH BeleHMa TNpOLECCAa M €ero Yyhpas/jeHHs Helb3s pac-
CUHTHIBaTh Ha XOPOlIHe DPE3YAbTATH PaGOThl YCTaHOBKH.

CnenoBatenbHO, raBHOH 3amaueit B OpraHM3alnMH BHelpPEHHA B HApPOA~
HOe XO3f#CTBO T230MOTOPHBIX YCTAHOBOK fBJAAeTCA MOArOTOBKA KBanudu-~
UHPOBaHHBIX KaApOB MEXaHHKOB-ra3oreHepaTOPUIMKOB MO CllelHaJbHOH
MporpaMMe,

O6cayxuBanne rasOMOTOPHHIX YCTaHOBOK M KOHTDOJAb PEXHMA HX
paGoTH NPHHUMMHANBHO ONMHAKOBH A/ BCEX THMOB YCTAHOBOK, OAHAKO
KaxJas OTIelbHasd yCTaHOBKa HMeeT CBOH OCOGeHHOCTH, OOyCA0OB/AeHHHE
€ee KOHCTDYKIHEH, KOTOpHE [AOMKHH HaWTH OoTpaxeHHe B HHCTPYKIHH
MO 3KCMN0ATalHH,

He kacascp Bcelt cymMmbl BOMpoCOB, CBA3aHHHIX € 39KCMJOATanHel
ra3oMOTOpPHBIX yYCTaHOBOK, OCTaHOBHUMCSl HA TOpsAKe OOCAYKHUBaHUA YCTa-~
HOBKH, KOHTpOJe pexuMa pabOTsl M TeXHHKe OE30MaCHOCTH.

41. TloaroToBka ra3oreHeparoOpHoit yCTaHOBKH K NMYCKY

ITyck rasoMOTOpDHO# YCTaHOBKH OOLIYHO HAYMHAETCA € MyCKa raso-
reHepaTopa, KaKk Onepaldd Haubojee TPYIOEMKOH H ANHTeJLHOM,

[Ipexxae uem 3arpy3uTk B Tra3oreHepaTop TOMIWBO H MPHCTYNHTL
K €ro pO3xury, HeoOXOAHMO NpOBEeCTH P9I MOATOTOBHTENbHHX paborT,
a2 MMeHHO: TpOBEPHUTb COCTOAHHe M TIPABHABHOCTL JeHCTBHS Kpbllliek
3arpy3oOyHoro /MIOKa Tra3oreHepaTopa, JIOKOB 30/7bHHKZa W TOMOYHOR
KaMepH, 3aABHXKH BJaroorcachpaiomef TpyGhl, HACOCOB H BeHTH/ei
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CHCTEMBl BOMOCHaOXeHHs ra3oreHepaTopHOH yCTAHCBKH; NMPOBEDHTb 34KPhI-
THe QYPM H IWYyPOBOYHBIX JIOKOB; jafee HeOGXOAHMO MPOBEPHTh 3alac
BOAB B 0akaXx H COCTOHMe THAPaBAHYeCKHX 3aTBOPOB, a 3WMON — yGe-
IUTHCH B TOM, YTO B CHCTEMe HeT 3aMOpPOXEeHHHX YYaCTKOB H 3aCTOeB
AbJa B MecTax CIMBa BOAbL M B BOAAHOM 3aTBOpe CKpyGOepa. Cielyer
o6pawaTh oco60e BHHWaHME HA IUIOTHOCTb MPHJEraHug JIOKOB K Nasam
H (aaHueBuUX CoeguHeHHH, TaKk Kak MOACOC BO3AyXa SBJASETCH OJHOH H3
CAMBEIX PAcCAPOCTPAHEHHHIX MPHYMH HEYIOBNETBOPHTeNbHOM paGOTH yCTa-
HOBKM, a4 4YacTO H MCTOYHHKOM TPYIAHOCTeH TIpH pO3XUre TON/HBA
B rasoreHeparope,

Hasa ycTpaHeHHa HenJOTHocTe#f B CHCTeMe ChlelyeT 3apaHee NPHTrOTO-
BUTb TNMHY, acGecT M PacTBOD JKele3HOr0 CypHKa C oaudoi.

QaHo#t M3 MpPHUUMH HeHOPMaAbHOM pAabGOTH YCTAHOBKH H TPYAHOCTEH
ee NYCKa MAB/AAeTCd MOBHIILIEHHOEe CONPOTHBAEHHE CHCTEMH BC/EACTBHE
3aHOCA ra3onpoBo/Aa ey ra3oreHepaTopoM H OYHCTHTENeM YaCTHUAMM
307b ¥ caxH. [ToaToMy Mepen MyCKOM ra3oreHepaTopa cielyeT yOelHUThCSH
B TOM, UYTO THAPaBIHYeCKOE COMPOTHBIEHHE VCTAHOBKH HOPMAJbHOE,
ATy NpPOBEPKY MOXHO OCYLIECTBHTb BEHTHAATOPOM PpO3xHra H Habmoxe-
HYeM 3a NOKa3aHWeM BOJSHLIX MAHOMETPOB, YCTJHOBJEHHbIX 3a ra3oreHe-
paToOpOM H OUYHCTHTENEeM.

Ilocne ykas3awHBIX MOATOTOBMTENbHHX PAGOT HEO6XOAHMO NPOBEPHUTH.
TONAYBO AJsl Tra3oreHepaTopa B OTHOLIEHHH €70 KOJHY4eCTBA M KauyecTBa
(pasmep KYCKOB, BA@XHOCTb), @ TaKXKe HaaMy¥e BCero HeOGXORHMOrQ
A4 ero Mofauyd B 3arpy30uHHf JIOK ras3oreHeparopa.

Ji1a po3sxura rasoreseparopa chelyeT 3apaHee MNOArOTOBMTL CYXHe
ApeBeCHHE CTPYXKH, MeJIKO HaKOJOTHe ApPOBa MJH IpeBeCHH{ yroub,

42, YkasaHus M0 PO3XKHI'y TOMIHBA B rasoreHepatope oGpaumeHHoro
nponecca

Ecan rasoreHepaTop NOMHOCTBHIO OuMIeH TOCAE AJNHTENbHOR CTOSHKR
HJIH peMOHTa YCTaHOBKH, TO DO3XHT TOMNJAHMBA B HEM CJelyeT NPOH3BOAHTHL
B CleAylouleM nopfAnKe: OTKPHITh 3arpy304HYIO KPBIUKY TrasoreHeparopa
H 3aIBHXKKY BIArooTCachBawlieft TPyOH; 4Yepe3 DaCTOMOYHHIA JIOK
rasoreHepaTopa MOJAOKHTh Ha KOJOCHHUKOBYIO pEWEeTKY IOpeBeCHYIO
CTPYXKYy HMIAM Jy4MHy; 4epe3 3arpysaouyHoe OTBepCTHe OyHKepa raso-
reHepaTopa 3a/OXHTe B KaMepy rasWduKalmd OCHOBHOE TOIJIMBO Ha
20—25 cmM Bblue YpoBHA QYDPM; uepes pacTOmoOYHEY JMIOK ra3oreHeparopa
3aXeyb 3a70eHHOe B [rasoreHepaTOp TomAuBo. ECAM rasoredepatop
CHaOxXeH BeHTHJATOPOM PO3XHra, TO HYXHO BeHTHIATOD Cpasy xe
NPUBECTH B NBHXKcHAe.

Po3xur rasoreHepaTopa HYXHO NpPOAOMxaTh 10 TeX TOp, NOKA
packalieHHBIi CJIOH TOMAMBA He MOMABHTCA Ha VPOBHe (ypm, mocae dero
OOTPY3HTH ra3oreHepaTop TOINHBOM.

3aTeM ClaelyeT IVIOTHO 3aKPHTb 30JBHHKOBYIO H PACTONOYHYO ABepPIH
M 3arpy3ouHmift a0k GyHKepa rasoreHepartopa.

B ToM cnyuae, Korna kaMepa rasudHKaluMH rasoreHepaTopa 3ano/iHeHa
TOMJHBOM, OCTaBUIMMCR OT npeAblAyuleii pabOTh, PO3KHI [a3oreHepaTtopa
HeOOXONMMO NPOW3BOAMTL B C/AEAYIOUleM TODAAKe: OCTABAAA 3aKPHITHM
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3arpysouHnft  AOK OyHkepa ras3oreHeparopa, OTKPHTb PacTONOYHYIO
M 30/bHAKOBYIO JABEPUH H JAPOCCEAbHYI0 3aCIOHKY BAArOOTBOAALLEMR
Tpy6bl; BHIFPECTH YacTb Yria € TaKHM pAacueToM, 4TOOM Ha KOJOCHHKO=
BOH pewleTKe OCTAJ10Cb MeCTO, AOCTaTOYHOE AAS TOro, ytobbl MOMECTHTh
pPacTONKy H3 Jerk0 BOCIJIAMEHAIILKWXCA MarepHasoB, 3aTeM MNOIXedb
TonauBo. [anee mpolleCC pOS»Hra BeleTCd TaK XKe, KaK YKa3aHO Bhille,

Koraa nponecc razoo6pa3oBanus yCTaHOBHTCH, HEOOGXOAHMO NMPOBEPUTH
ero Ka4yecrso mo Xapakrepy H oOkpacke d¢axena. [enepatopunit ras
XOpOolIero KauecTBa NOJMkeH rOpeTh Ha Npob6HOM KpaHHKe MM TPOGHOH
ropeike PpOBHHIM I/aMeHeM (HOJETOBOr0 LBETa C PO30BBIM OTTEHKOM.
HKeatwit nBer MIaMeHH YKasbiBaeT HAa HH3KOe KayeCTBO ra3a, KpacHble,
cnerka KONTAUMe H3bIKH ABANIOTCA NPH3HAKOM HAAWUYMA B Fa3e CMOJ.
Huorna ras ropuT HeycTOH4yuBO, TIaMd OTDBIBAETCS OT FOpPeldKH H TacHer.
B 3touw cayuae cielyer npousBeCTH IWWIYpPOBKY ToniauBa H (opCHpOBAThH
npouecc ra3uUKaluMH MYTEM YCHJAEHHs TATH,

[Tocne Toro, Kak mnpouecC rasudukanmuy TOMIMBA B rasoreHepatope
YCTAHOBHJICA M a3 [0JYYeH YAOB/AETBODHTEAbHOrO KauyecTBa, CAEAyeT
APOMLITL HAcaiky B CKpyOOepe, y6eduTbCs B NMPaBHALHOM OTBOJE BOJH
#3 rufpaBAAYeCKHX 3aTBOpPOB CKpy6GOepa, HANOJHUTBL HX MPUAMKH BOAOH
OO0 Tpe6yeMOIO YDOBHf H CHNYCTHThb KOHIEHCaT M3 MeCT er0 CKOMIeHus
B rasonpoeone. Ilocae mpoBeldeHHMa Bcex YyKa3aHHHX ONepauu#t no noz-
rOTOBKEe Ta30TeHepaTOpHO# YCTAHOBKH MOXKHO TIPHCTYNaTh K MYCKY

ABHraTend.

43. Ilyck ra3oBOro ABHraTesst

[Mepea nmyckoMm asurarensi HeOGXOAHMO MNPOHM3BECTH ero TiLATEAbHBIH
OCMOTp, NPOBeDHTb JNeHCTBHE CMa304YHOH CHCTeMB!, CHCTeMbl OXJaXJEHHH,
CHCTeMbl 3JIEKTPHYECKOrO BSaXHraHMA M HaiMude B O6ake MNyCKOBOTO
TONMMBA, €CAM TYCK ABHraTe/id mNPOHM3BOAMTCE He Ha rade. Crexyer
BPYYHYI0 NPOKPYTHTb Ban JAsHratens H y0eIHThGd B NPABHABHOCTH
OTKDBITHA H 32KPHTHA K/aNaHoB.

[Tocne mMoAroTOBKH ABHTAaTeNst K NYCKY HYXHO MNPOHU3BECTH LIYPOBKY
H JOrpy3Ky TOM/JAMBAa B TrasoreHeparop MNyCcTHTb BOAy B CKpyOGep
¥ OTKpHITb 33ABHHKKY BAarooTcachiBamouwel TPyGH.

ITyck jnBuratends Ha IKHAKOM TOIWBE NPOH3BOAMTCH B OOBIYHOM
nopanxe, 6es Harpy3sku. Ilocne 4—5 MuH. paGOTHI HA KHMIKOM TOMIHBE
MOXHO HauaTh NpPoOCAChiBaHHe fa3a U3 Ta30reHepaTopa H nmepeBoX [BHra-
TeJd Ha ra3.

CHava/a HeMHONO MPHOTKPHBAKT BO3AYIUHYIO 33CAOHKY CMeCHTend,
4 3aTeM, MOLAePKHBafA cCpelAHee 4YyHuCI0 OGOPOTOB ABHUraTenas, MeaNeHHO
OPHOTKPHBAIOT APOCCE/bHYIO 3aCAOHKY CMeCHTedsd, OAHOBPEMEHHO MpH-
OTKPHBAA APOCCeNbHYIO 3acJ0HKY NyCKOBOro kap6iopartopa. Eciu aBH=-
rate/b NPH NepeBOJE HA Fa3 HAYUHAET TINOXHYTb, HYXHO Ha HECKOJRKO
CEKYHA TMOCTaBUTb 32CA0HKH B MepBOHAYANbHOe MOJI0XKEeHHe, H  [aB
ABUraTeql0 pa3BuTh OO6ODPOTH, MOBTOPATH OMepauui0 mneperola A0 Tex
nop, TNOKa ABuraTeab He HAYHeT yCTOMUMBO paboTaTh Ha CMeCH rasa
C XuiaknM TomauBoM, Ecad ABuraTes» nmaoxo mepesoaurtca Ha ras, To
caenyeT mnonbITAThCS HECKONLKO MepelBHHYTh BO3AYIIHYIO 3acCHOHKY
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CMECHTENs B TY MJIM HHYIO CTOPOHY; NOCAe HeGO/bLIOR NPAKTHKH HYKHOE
NMOJMIOXEeHHe 3aCHOHKH MOxeT ObiTb MOAOOPAHO OueHb OLICTPO.

Ilopa6oTaB HegONro Ha CMECH XHAKOrO TOMJAWBA C Ta30M, MOXKHO
NOCTEeNEHHO MepeK/H4aTh paGoTy HA ras, 3aKpHIBafw COBCEM APOCCENBbHYIO
31C0OHKY NYCKOBOro kap6iopaTtopa H OTKpbIBafd [0 HYXHOR CTeNeHH
BO3AYLIHYI Y JApPOCCENbHYIO 3AC/JAOHKH CMeCHTe/d.

Havano paGoTtel asHratenss Ha rase Jerk0 ONpeAeluTb IO XapaKTtep-
HOMY HM2MeHeHHIO 3BYKa OTCeYKH BHnycka. Korna asurarenb yxe ycrofi-
yuBO paboTaeT Ha, rade, chenyeT YBeAHUHTb A0 HYXHOH CTenmeHH
onepexeHHe 3axuraHud. Ecaum 1Buratess nocae TpeKpailleHHS MoAauH
WHUIKOrO TOM/WBA He C6GaBjsieT uucaa 060pOTOB, MepeBOA Ha ras ciaeayer
CYHTATb 33KOHYEHHHIM, H MOXHO NDHCTYNHTb K HArpysKe ABHratehs.
Harpysky nBuratens CieAyeT YBeJHYHBATb NMOCTeNeHHO.

Ecau nyck nsurarens MNpOH3BONMTCA Cpa3y Ha rase, Heo6XxoinMMo
npeasapuTesHO TPOBEPHTh HCMPABHOCTh MYyCKOBOro ycrpoicrsa (mycko-
Basg PYKOATK3, CTapTep, GANNOHH CO CXATHIM BO3LYXOM M AP.), YOeauTrca
B A00pOKaueCTBEHHOCTH rasa M TOJbKO TOC/Ae 3TOro MpCH3BOAUTL NYCK.

44, Yxon 3a rasoreHepaTopHOd ycTraHOBKOH BO Bpemsl paboTsl

O6cayxnsaHue rasoreHepaTOPHOR YCTaHOBKH BO Bpems paboThl ckna-
AHIBAETCS M3 CNeAyIOLIMX OCHOBHHX Omepaundit: 3arpy3KH TOm/IHBA
B ra3oreHepaTop, ero UIYpOBKH, KOHTPOJA 3a TeMmepaTypoH ra3a H pas-
pexxeHHeM B CHCTeMe, 3arpy3Ky TON/JHBA B ra3oreHeparop ciaeayer
NPOH3BOJHTL CBOEBpeMEHHO, He JOMYCKas 3HAUHTENBHOTO MOHMXKEHH
ero yposus, O6HYHO 3arpy3Ka TOMIHMBa MNMPOU3BOAMTCE C DNPOMEXKYTKaMH
He 6osiee ONHOro vaca.

Ha xapaxTtep nporexanus mnpouecca rasH(puxaluM BAngeT Ha/NHuHE
B (/0 TOMAHBA MYCTOT H MpPOrapoB M3-3a 3aBHUCaHHA Tonausa. [as
HCK/IOYEHHS 3TOTO sBACHHA HeoOXOaHMa NMEepHOAMYECKas HIYPOBKA TOMIUBA
yepe3 wmypoeouHke A0KH, OnHako clelyer H36GeraTh HacThIX IIYPOBOK
TOI/INBA, KOTOPHE MNPHBOAAT K H3/NHIIHEMY VIJAOTHEHHIO CJO0s, a TakXe
K HM3Me/bYyeHHIO TOIJIMBA B AKTUBHOH 30HE rasoreHeparopa.

ITepuoanueckoe HaGnioneHHe uepe3 GypMH rasoreHeparopa oOpalieH-
HOTO IpoLecCca 3a XapaKTepoM TOpEeHHA TONAHBA MO BCEMY TMepHMETpYy
naeT BO3MOXKHOCTb CYIHTb O TOM, HACKOJbKO paBHOMEDHO DacKajieH
caoft, B cayuae oOGHapyxeHMd HeHOPMafbHOCTel B KHCJAODOAHOH 30He
CaelyeT NMPHUHATL MepH MO MX YCTPAaHEHHIO,

B HuxHeRt yacTH rasoreHepaTopa AO/MMKEH COXPAHATHCA MAOTHBIA CHOR
XOpOLIO PAacKaJeHHOro YriepORHOrO OCTaTtka, 6e3 mycToT, YTO Obecme-
yHBaeT AOCTATOYHO YCTOHYHWBOE MPOTEKaHHe MNPOLECCOB BOCCTAHOBAEHHS.

OnnuM M3 nokasareneff, OTPaXalWMX HOPMAJbHEIY XOH mNpouecca
rasudUKaUMK Tomausa B ra3oreHepaTope, fBJAfETCH TeMmieparypa rasa
B ra30oTO60pHOM naTpybre. OG6GBHUYHO 3Ta TemnepaTypa B CTalHOHAPHHIX
rasoreHepatopax 06pameHHOro npouecca konebaercs B npenenax 400—
500°C; peskoe nosblilieHM: HAH MNOHWKEHME TemnmepaTypu rasa Bcerxa
YKa3mBJdeT HA HapylleHHe NMPAaBHUILHOTO MPOTEKAHHA Mpoiecca rasudHKaLH
TOonAMBa B ra3oreHepatope. [JosbllienHe TemnepaTypn Ha BHXOZe rasa
06LIYHO yKa3HBaeT Ha 06pa3oBaHMe B ra3oreHeparope MyCTOT H NpOrapos
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WM Ha TOLCOC BO3AyXa, CONPOBOWIAIOWIHHCA CropaHHeM uacTth [ras3a
Hanporus, noHHMXeHHe TeMmmepaTyPH ra3a Ha BHIXOJe YKa3nBaeT Ha
NOHMXKeHHe OOLIero TeMIepaTyDHOrO pexumMa TrasHOHKAUHMH TOIMIHBA,
4TO yaule BCero BW3HIBAETCH BHICOKHM BJarocoiepxaHueM rasuduuupye-
MOTO TONJIHBA.

J1s Gopp6H CO LIIAKOBaHWEM, a TaKke [AA YyAyulleHHs KaueCTsa
raza M TMOHHXeHHsl TeMnepaTtypsl B KHUCIOPOAHOH 30He NPH NPAMOM
npouecce rasudukalMio TakHX TOMAWB, KaK aHTpalUT, KameHHble H
Oypble yrau BeIyT HA TNapOsO3AYLWIHOR CMecH.

KoanuecTso nopaBaeMoro B ra3oreHepaTtop napa OBBIYHO peryaupyercs
TeMnepatypoili NapoBO3AylHOH cMecH. Yem Goablue mapa pacxoldyercs,
TéM Bbillle TeMMepaTypa CMeCH, mojaBaeMol B rasoreHepatrop. Hanpumep,
npu paboTe Ha yrae TeMieparypa napOBO3AYLIHOH CMeCH NOALepXKHBaeTcd
Ha yposHe 45—50°C; ans Ttopda —Heckonsko wuuxe, Kak npasuno,
B Hayane paGOTHI rasoreHeparopa CreayeT yCTaHaBaHBaThb 60/iee BHICOKYIO
teMneparypy (50—60°C). Heap3s 1006aBasTh CAHIIKOM MHOro mnapa,
TaK KaK C MOHUKeHdeM TemNepaTypsl B 30He, YIJIEKHC/AOTa U BOAAHOM
nap B 60/MLLIOM KOJHUECTBe OCTAITCS HePa3NOMHBIIWMHCHA, YTO MPUBOLHT
K yXydlWleHHi0o KayecTtea rasa. Haobopor, npH manoit 1no6Gaske napa
Hab10/1aeTCA TOpAYMA XOX ra3oreHepaTopa, MPUBOAALUMA K TMOBLIIEHHOMY
LIJIAKOBAHUIO.

B cayuyae npuMeHeHus MapOBHIX HHKEKTOPOB B rasoreHepaTop OGHIYHO
BBOANTCA OO0Jiblle mnapa, 4eM 3TO TpeOGyeTCcda Aas OPraHK3alMH HOPMAJb-
HOro mpouecca rasuduKalHu,

Temnepatypa ras3a, noCTyMaoWero B JOBHraTelb, He OOMKHAa OHITh
BBlllle TeMMepaTypH oxJawmaiowel Boae Gomee ueM Ha 5-—10°C. [lpu
NOBLILEHUH TeMMepaTypsl la3a Mepell ABHraTejeM ChelyeT YyBelH4YHBAThb
KOJHYeCTBO BOAH, NOAasaeMoli B CKpy60ep; Takxe HeOOXOAMMO CJACAHTH
3a TeMhepaTypo#l Boabl, BuXoddilel H3 CKkpyGOepa, He JAOMyCKaa ee
noenuledus Goaee yem mo 40—50°C.

BaxxHEIM 3/1eMEHTOM KOHTPOAA 3a X0J10M paboTh rasoreHepaTOpHOH
YCTaHOBKH saB/aAeTC HAOMIOAEHHE 33 DPAa3pexeHHEM B DA3AMUYHBIX MeCTax
YCTAHOBKH. YBelH4YeHHE pa3pekeHUsl BbILIE JONYCTHMOrO MOXeT GbiTh
BHI3BAaHO GOJBIIMM CKOIVIEHHeM 30/b B rasoreHepaTope, OT/IOXKEHHEM
YyaCTHL, MeXaHHYeCKOr0 YyHOCAa B Tra3onpoBOde WM Ype3MEpHBIM COKPa-
UIEHHEM 3230POB B HaCaike CKpyO6fepa H B HalOJHUTENe TOHKOrO UAbLTDA.

CpokH OuMCTKH rasoreHepaTopa o0paumieHHOrO npolecca OT 30/H
B OCHOBHOM 33aBUCAT OT BMIA MNPHUMeHAEMOro TOIIHBA H €ro 30JbHOCTH.
Tak, npn pabGore rasoreHepatopa Ha Ay0GoBHIX HAH 6GEpe30BHX HAPOBaX
OYHCTKA ero OT 3046l AO/MIKHA MPOH3BOAMTLCH B CpeldHeM He pexe, 4deM
yepes 80—90 uac. paGoth, B clTyyae paGoTH Ha COCHOBHX H/IH €/0BHIX
ApOBax CPOKH MeXIy YHCTKAMH AOJKHH 6HThL cokpauweHu 10 40—50 yac,

Cpoku ouucTku ckpy66epa H cyxoro ¢uabTpa ¢ nojiHoR 3ameHoft
HaCaaKH 3aBHCAT OT BHAA NMPUMEHAeMOrO TOMJAMBA M THNA rasoreHepartopa
# konebmorcs ot 300 no 400 uwac. paborsl.

45. YXoa 3a nBHMratejneM BO Bpems PaboTwl

Bo Bpemsa paGoT ABHraTels HeOGXONHMO BHMMATelbHO CJeNUTH 33
GecnepeGofHbIM IefCTBHEM CMABOYHON CHCTEMbI, CBOSBDEMEHHO MOMOJHATD
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Mac/eHKH H peryjaspHO CMa3kiRaTb BPYYHYIO TPYLIMECH 49acTH ABHTATeNd,
He HMelollMe aBTOMAaTHYeCKOH CMa3KH.

TemnepaTypa orxoasuell oxaaxknawulell ABHrateab BOAB JOMKHA
6utk B npefenax 60—70°C. B cayuyae noBbllleHusi TeMnepaTypel OTXO-
Iauie# BOAH ee HeOOXOAMMO CHM3UTh IYTEM YBe/JHYeHHs KOJAWYECTBa
OXJaxnawouet BOXH.

Hun B xoem cnyyae Helb3d NONAaBaTh XOJMOAHYIO BOLY HA neperpersiit
LUMAHHAD, TaK KaK 3TO MOXKET BHI3BATL MOAB/JEHHE TPeUMH B KpHIWKe
Hau BTyaKe, Ecau TemnepaTypy CHH3HTb He YAdercd, TO HYXHO Hemel-
NEHHO OCTAHOBHTb IBHIraTelb.

B 3aBUCHMOCTH OT HAarpy3KH IBHMrareis H COCTaBa ras3a peryJaHpyioTcd
KayeCTBO M KOJHYeCTBO ra3OBO3AYLIHOH CMECH, MOZABAEMOH B ABHUraTelb.
‘CoctaB cMecH nomxeH GBITH OTPEryaMpPOBaH TaAKMM 006pa3oM, 4TOOH IpH
33/aHHON Harpyske JIBUrareflb YCTOHYHBO pa3BHBAJl HeoOXONHMOE YHCIAO
060pOTOB.

B oranune or kap6ropaTOpHOro ABMraTe]si, MMelOwWero npHcrnocob-
JieHWe, AaBTOMAaTHYECKH peryJupymolilee KOJHYECTBO TOprOYeH CcMecH,
CMeCHTe/Nb Ta30BOrQ JABHTaTens TAKOr0 MPHCNOCOONEHHA HE HMeeT;
ONbITHbIE O6paslsl DeryJasTOpOB KayeCcTBa CMeCH AJdA ra3oBbIX [IBHrare-
Jelt eme Mano cOBepHIEHHB M IOKA He HALUJAM MPAaKTHYeCKOro NpHMeHe-
Hud, 10 OOBACHSETCH, B MepBYD Ouepeldb, C/IONKHOCTBIO DEryJHPOBKH,
CBA34HHOH C TeM, YTO COCTaB CAMOro reHepaTOPHOro rasa M CONpoOTH-
BAeHHe ra3oreHepaTOPHOH YCTaHOBKH B npouecce paboTH HE OCTanTCA
MO CTOAHHBIMH,

Tak Kak COOTHOUIeHHe BCACHIBAEMOTO rasa H BO31YyXa 3aBHCHT He
TOABKO OT COCTaBa ra3a, HO M OT BeJHYHHB COIPOTHRJEHHS BO3LYyLUIHOH
# TasoBOH nMHMA, TO NPH H3MeHEHHHU NOJOXKEeHHUS BO3IAYLIHOH 3aCAOHKH
HU3MEHAeTCA ¥ KOMHYeCTBO BCACBIBA@MOTO BO374yXa, M KOJH4YeCTBO rasa,
Bce 3T0 roBOpHT O TOM, YTO ra3oBniff ABHrare/nsb O4eHb YYBCTBHTENEH
K peryJaHpoBKe KauecTBa Tra3oBo3nyllHo#t cmecH. Pe3kas nepecraHoBKa
phlyara peryaMpoBKHM BLI3BIBAeT CJHIIKOM CHILHOE M3MeHeHHe KayecTBa
roproyeil cMecu, M J[ABHraTeJb MOXET 3arJOXHYThL BCJACACTBHE OYEHb
-6egHo# u oveHp Ooraroit cmecd. IlpaBuibHOE COOTHOUIEHHE Trasa
¥ BO3Ayxa B paGoueil cMecu yCraHaBaupaercd oObiyHO Ha cayX. Eciau
TIPH HOPMAaALHOH HArpy3Ke YHcao 0OGOPOTOR ABUTATeNs CHH3MTCH, Heob-
XOAMMO nonpo6oBarth NAABHO NepPeCcTaBUThL pblYyar BO3AYLWIHON 3aCNOHKH,
BuIOpAB HauGojee BHIrOZHOE ero IOJOXeHHe, KOTOpoe obecneynsaer
HOPMAaJBHYI0 MOWIHOCTh ABHratens. CielyeT MOMHUTh, YTO NpaBH/IbHAA
pery1MpoBKa MOeT OGeCle4HTb HODPMAJbHYI0 MOWWMHOCTb  ABUTaTe/sd
TOABKO B TOM ciy4ae, eCJaH TEXHHYeCKMH yXOn 3a raaoreHepaTopHOH YycCTa-
HOBKOM BHINIOJHSAETCST CBOGBPEMEHHO H ec/AH L/ rasubHKalMH npuHMe-
HAeTCA KayecTBEHHOe TOMIMBo. Tak, HanpuMep, ecld BCJAENCTBHE
HeCBOEBDEMEHHOr0 TEXHHYeCKOro yxoja CONpOTHBJIeHHE ra3oreHeparop-
HOH YCTAaHOBKHM BO3pacTeT, TO KOJHMYECTBO BCACHLIBAEMOrO rasa yMeHb-
IUMTCSA, 4 KOAMYecTBO BO3Ay®a yBelHuMTCcd M TakuM o06pa3oM CMeCh
ofennutcd. JIna Toro 4to6H CHOBA MOJYYHTH HOPMANbHYIO CMeCh,
HeoOXONMMO B STOM CJy4Yae YBeJHYUTb COADOTHBJAEHHE BO3AYLIHOH
JIMHHM NyTeéM HeCKOJbLKO OGo/bliero TNPHKPHTHA BO3AYLHOH 3acCJOHKH.
HecmoTpa Ha TO, YTO OTperyJMpoBaHHAsA TaKuM 06pa3oM CMecb OyneT
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HOpMa/lbHOH, BCe e MOMIOCTb ABHraTeasd YMeHbLIMTCH, TAK Kak HU3-3a
yBeNH4eHHs. CONPOTHBAEHHA ra3OreHepaTOPHON YCTAHOBKH TPHILAOCH TMO-
BHCHTH COMPOTHBJIEHHE W BO3AYIIHOR JHHMH, a BO3PACTAHHE COMPOTHB-
neHus BaeyeT 3a cOOOR yMeHbLIEHWEe HANOMHEHHS UMAHHADA ABHraTess

H naaeHne e€ro MOILHOCTH.

46. OcTanoBKa rasoreHeparopa o6pameHHOro npoiecca

[lpn OCTaHOBKe TrasQreHepaTopa Ha HeNpPOJOMKMTENbHOE BpeMsa (He
6oaee 3 4ac.) HeOOXOZMMO: MIOTHO 3aKPHTh ra30BH{ KpaH Ha CMeCH-
Tele, NOMHOCTBIO OTKPHTL SaJBMXKKY Ha Tpy6e pO3kura, OTKPHTh
AI0YOK 30JbHHKA M NMPeKpaTHTh MONAyy BOALl B CKpyOGep.

an OCTAaHOBKE Ha NPOHNOJXKUTEJbHOE BpEMA ra3oreHeparop 3arny-
waetrcs. Oaa atoro Bce QypMsl M rasoBuif KPaH Ha CMmeCuUTene MJOTHO
3akpuiBaioTca, ITocne nmpekpauteHuss o0pa3OBaHHA ra3ad M BHIX0JA ero M3
rasoreieparopa, 4ro OObYHO HacTymaeT MNPHUMEpPHO uepe3 ABa Yaca
nocie OCTAHOBKH ra3oreHepatopa, JAOMKHA OBTb MOJHOCTBIO 3aKphTa
3aIBHKKA HAa BJAarooTcacheawpuled Tpybe, Jlanee caemyeT mnepeKpwThb
NoCTyn/ieHHe BOOHM B CKPy66Gep. B 3umHee Bpema Heo06X0aHMO
CMYCTHTb BOAY M3 CKyO006epa, a Takxe M3 BCeX FHADPaBAHYECKHX 3aTBOPOB
H TpYOONpOBOIOR, B KOTODHIX OHA MNPM MNPOAOMIKHTEILHOH OCTaHOBKE
MOXeT 3aMep3HyTh. (QAHAKO cChAelyeT NOMHHTb, 4TO CAYCK BOJB H3
l‘H,IlpOB&TBOpa caeAyeT NPOH3BOIHUTE TOJBKO JHUIB IIOCHTE NpeKpaneHua
o6pa3oBaHHMd raza B ra3OreHepatope, T4K KAaK OroJeHHe 3aTBOPOB.
MOXET MPUBECTH K B3pHBY B cKpy66epe. Kouun causasix Tpyb y CKpy6-
6epa M CTOAKOB Ta3ONpPOBONOB MOJMKHBL OBITh 3aKpPHITH AepeBSHHLHIMHA

npo6Kamu.
47, OcranoBka aBurate’s

[Tepen ocTaHoBkoH aBuratens HeoGXOAHMO CHATh C HErO HarpysKy
H IaThb BO3MOXKHOCTh mpopa6orate 10 — 15 muH. BxomocTyio.

J1a ocTaHOBKH [BHraTeAs 3aKPHBAIOTCH ra3oBbil KpaH W ra3osas
3aC/I0HKA cMeCuTend. 3aTeM NpeKpallaeTcsl MOIaya OXJaxaamoued BOAH
a B 3MMHee BpeMsi, €CAH JBHraTe/lb OCTaHABJAMBAeTCA HAA0Aro, He06Xo-
OMMO COYCTHTb BCIO BOJAY M3 OXJawIAIOWHX noaocret u TpyOGompo=
BofoB. [locne ocTaHOBKHM HeOOX0AMMO OCMOTpPeTh W OOTepeTb ABUTaTeNb
H HCAPABHTh 3aMEYEeHHHe BO BPemMsd paboTH WJIM IOC/Ae OCTAHOBKH He-
ucnpasHoctd, [lepronnyeckd Heo6XOAMMO TNPOBEPATb, HMEET JNH MeCTO
3aCMOJEHHe BCACHBAIOMMKX KJANAHOB, UHAUHApA ABHraTens HAM NOPIUHS,
H YCTDaHATL ero NPOMHBKOH nerane#t KepOCHHOM.

48. KouTpoas pewnMa paGoThl Ta30MOTOPHON YCTaHOBKH
C6cnyxupawne rasoMOTODHOH YCTAaHOBKH B 9KCIJIOATALMH BKJIO-
ydeT B CeOfl YXOA H HenpepBIBHH{t KOHTPOJbL 32 COCTOfHHeM M paGOTOM

€e OTAENLHHX arperaros.
J/NIeMeHTaMH KOHTpPOAA paboTH ra30MOTOPHOH YCTAHOBKH SBJASIIOTCH:
1) wu3MepehHe TeMmepaTypH ra3a, BHIXOASLIErO U3 rasoreHepaTopa,

2) u3aMepenHe TEeMMepaTypH rasa, MOCTYMAIOUIEro B CMECHTeNb ABH-
raTens;
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3) aHanu3 cocTaBa rasa;

4) uavepeHue paspeeHHss B OTAENbHBIX YYaCTKaX Tra30MOTOPHOMH
YCTaHOBKH;

5) u3MepeHHe TeMNepaTyphl BOAH, BHXOIfIIEH H3 CHCTEMH OXJamae-
HHA rasa M ABUraTes,

6) maMepeHne yncna 060pOTO8 NBHraTeNil HAM BENHYHHBI HATDY3KH,;

7) samep pacxona TOMJMBA M OMpelefeHHe ero BJAAKHOCTH.

Kak yxe yxa3plBanoCh, [0 TeMnepaTypeé rasa Ha BHXOJE MOXHO-
NPUGAHKEHHO CYIHTb O MPOTEKAHMH [IPOLECCa B rasoresepaTope, yCTaHO-
BHTh Ha/HM4yKe MpOrapa HWJIHM mnNOACOCA BO3AYyXa M CBOEBPEMEHHO NPHHATH
MEpH K HX YCTPaHeHHIO.

[To TeMnepaType rasa 3a OX/NAaAMTEJILHHIM YCTDOACTBOM MOXHO
OnpeneNuTh CTeneHb OCYIUKH rasa, T. €. KOJHY4eCTBO oOcCTapmeica
B rase BJiard, a Mo TeMnepaType MapoBO3AYIUHOH CMeCH MOXHO Ompe-
HeMHUTh KOJHYECTBO BOASHOrO napa, BBOAWUMOrO B 30HY rasudHKa-
IHH.

Jlng u3Mepenus TeMnepaTypbl NPHMEHSIOT PTYTHHIE TEPMOMETpHI,
a3pOTEePMOMETPH M TePMO3JEKTPHYECKHe MHPOMETPHL

A3poTepMOMETpH H TePMO3JIeKT PHUECKHE NHPOMETPH OC06eHHO yI106HK
TEeM, 4TO WX [OKa3aHUAd MOXHO TepellaBaTh Ha paccTofsHue H MyO.H-
poOBaTh, T. €. OAHOBPEMEHHO pPerHCTPHPOBaTh B HECKOJBKHX MecTax,
B03MOXHOCTb YCTAHOBKM 3THX NPHOODOB Ha OGLIEM IIMTE B 3HAYMTE]b-
HOH wMmepe ynpoméeT KOHTPOJNL 32 PaboTOl ra3oMOTODHOH YCTAHOBKH.

OnuuM u3 BHAOB NPOBEPKH HOpMaanHOW paboTh rasorenepa-
TOPA CJAYKHT TaKxe MPOBEPKAa CONPOTHBJAEHUA OTAENbHHX €r0 yYaCTKOB..

ComnpoTHBJeHHe MM BeJHUYHHA pa3pekeHHA HA PA3NHYHEIX YYacTKaX
HOpManbHo paboTawinedl razoreHepaTopHoli yCTAaHOBKH HMEET  BCeria
onpene/seHHOe 3HAUeHHEe, M BCAKOE MH3MEHEHHe er0 B Ty HJIH HHYIO
CTOPOHY f0Ka3hiBaeT Ha HEHOPMaJbHOCTE PalOTH BCeHl YCTAHOBKH HJH
KaKoON-1u60 ee OTAENBLHOH YaCTH.

O6biyHO pa3spexeHHe B ra3OMOTOPHOH YCTaHOBKE 3aMepseTcd B CJe-
AyIOUIMX ee TO4YKaX: B ra3onpoBojJe Ha BbIXOHe Tasa M3 rasoreHeparopa
uan nepen ckpy66epom, nociae ckpy66epa, 3a CyXuM ¢GuUALTPOM TOHKON
OYHCTKM rasa M nepei cMecHTeleM MABHraTejs.

YBennyeHHe CONpPOTHBNEHHS HA BHIXONE Tra3a M3 rasoreHepaTopa
06BIYHO NOKa3bBAeT HA YBeAMYeHHE 30JbHON MOAYWKH HAa KOJOCHHKO-
BOH peureTke, Ha HU3MeJdbyeHHE TONJNHBA B aKTHBHOM 30HE HJM Ha 3aHOC
rasooTbopHoro narpyfxa 3070H M caxel; yBelMueHue COMPOTHBIEHHS
cKpy66epa uau ToOHKOrO ¢uabTpa NOKashBaeT W60 Ha MAQTHYIO 3as
panky, AuM60 Ha 3arpsA3HEeHHOCTb HACaAKH HJIH PHABTpyOMEH Maccw,
1160, HaKOHew, HA 3aHOC Tra3oNpoBOAOB. YacTO WCTOYHHKOM MNOBHILIEH-
HHX CONMPOTHBJAEHMH rasOMOTOPDHOH YCTAHOBKH HBAfETCA CKOIlIJleHHe:
BOIn B CHCTeMe, MOSTOMY B MeCTaX CKONJAeHd KOHIEHCATa CheayeT
yCTaHaBAHBATL CDYCKHHEe NpolkH.

Ipocrefimnm npu6opoM AN H3MEPEHHS COMPOTHBAECHUH CHYXKHKT
V-06pasHnift XHAKOCTHHH MaHOMETD, HM3rOTOB/NEHHE KOTOPOro BO3MOXHO
Ha MeCTe B YCJAOBHAX B3KCNJA0AaTaUMH KaXAOH rasoMOTOPDHOH yCTaHOBKH.

Manome1p 3anoaHs0T HeMHOro noaxkpawenHo# BoAoft aad Goxee:
AACHOTO OTCYeTa. Pa3HOCTh NONOXKeHHMH MeHHCKOB MHMIKOCTH NOKA3bBaeT
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BeNHYHHY pa3pexeHdss B TOYKe 3aMepa B MHJINMMETDAX BOIAHOTO
€Toja6a,

[lpu MoOHTaxe rasoreHepaTOpHON YCTaHOBKH HeoO6XOIUMO npeny-
CMOTpPeTh YCTAaHOBKY IWITYUEpPOB B TOYKaX MpeAnoJaraeMHX 3aMepOB
H COEIMHHTh 9TH WMTYUepH ¢ MaHOMETPAaMH pe3HHOBBIMH TPYOKaMH,
Jna yno6cTBa KOHTPOJA CONPOTHBJAEHMH MAaHOMETPHl Jyyllle MOHTH-
poBaTh Ha oflleM LIHTe, YCTAaHABJAMBaf nociaeaHu B Haubonee ﬂocryn-
HOM 1A HabGiaioNeHWR MecTe,

XHMHYeCKMH aHAa/NH3 COCTaBa ra3a fBasieTcsl Hanbosee COBepLIEHHLIM
MeTOIOM KOHTpPoAss paboTH rasoreHeparopa, OaloUidM BO3MOXHOCTH
HauboJiee MOJHO MPEACTaBHUTL KapTHHY MpoUEcCa H CYAMTL O KagecTse
noayyaeMoro rasa,

Jaa npubanxeHHOH XapakKTEDHCTHKHM FeHepaTOPHOro npolecca MOXHO
-OTpPaHHYKTBCA OIlpede/ieHHeM COOEpXKaHUS B rase YraeKHCJAOTH, KHCHAO-
poia H OKHCH yriaepoma; OObLIYHO 3TO ONpereleHMe NPOU3IBOAMTCA HA
razoaHanauzarope TtHna Opca. Jnis noadoro aHaausa rasa, BKJAuas
CONepxaHHe BOJOPOJA H MeTaHa, IIOJL3YIOTCA rasoaHaausaTopoM tuma TH
(Tennorexuuueckoro HHCTMTyTa), CHAa6eHHHIM MNPHCIOCOGIeHHEM AAA
CXKHIMaHUA ropIOYMX COCTABHBIX yacTe#t npobH rasa.

CywmecTBYIOT aBTOMATHYECKHE CaMO3aNUCHIBAIOLIHE Ta30aHAAU3ATODHI,
KOTODble HENMPEPHBHO OINpelefdlOT U PerHCTPUPYIOT COLepKaHue B rase
OTHE/JBbHHX COCTABHHIX 4acTeH.

Haun6onee pacmpocTpaHeHH CpPaBHHTENBHO TNPOCTHE anmapaTts JMIS
ABTOMATHYECKOTO OmpeleNeHHd COAepkaHHS yriekucaorel, CaezoBano
-O6bl IPH3HATH O0OA3aTeNbHHM [PUMEHEHHEe Ha Ta30MOTOPHBX YCTaHOBKAaxX
XoTg OBl TakuX NPUGOPOB N1 PpPETUCTPAUMH COAEpPIKAHHA YTrAEKHCIOTH
B rasax.

Jns onpenenenus comepaHHWd BJAard B rase, KOTOpoe B H3BeCTHOH
Mepe TdKXKe XapakTepusyeT KayeCTBO ra3a H pexXHM rasoreHeparopa,
.CHyXKAaT ClielHaJ bHbHE annapaTtul, H3 KOTOPHIX HauGoJjee pacmpoCTpaHeHH
NCHXPOMETDEI.

Kpome cocrapa rasa, and OLeHKM KayeCTBa pabOTH rasoreHeparop-
HO# yYCTAaHOBKHM BaXKHHIM NOKasaTe/deM #BJAeTCH COAEpKaHHe B raae
-CMOJIBL H MexaHHYecKoro YyHoca, Ecam B rase npHCyTCTByeT TOMBKO
[BlIb, COZEPIKAHHE e€e ONpelesaseTcds MPOCACHBAHHEM OMpPene/eHHOTO
ofbema rasa uyepe3 COCyl, HANOJHEHHWH cTekasHHOR Baroit. 3Has
KO/JHYeCTBO OCeBllIeH NHAA M 00beM IPONYLIeHHOro rasa, MOXHO oOnpe-
IeJHTb COAePKAHMe IBAM B eQuHHUe oObeMa rasa, B caydyae oOHapy-
WEHHA CMOJBI, ee KOJHYeCTBO ONpeneaseTcs COOTBETCTBYIOIUER obpa-
60TKOR PUALTPA CO B3BELIMBAHHEM CMOJUCTOrO OCTATKA.

Kaxnas ra3oMoTOpHas YCTAHOBKA NOJKHA MMeTb OeXYPHWE XKypHal,
rie uepes onpeune/eHHble NPOMEXYTKHM BDEeMeHH IPOU3BOJAHUTCH 3aMHCh
nokasateneit pa6otH o0OpynOBaHHA, AeNAOTCA OTMETKH CTApLIEro CMeHs
HOTO MEXaHHKAa MJAHM KOHTDOJAHPYIOIUMX JIML, a TaKXe IIPOHU3BOIHTCA
pacnicka B CHaye M mnpHeMe CMEHH HJIH AeXypcTBa.

JlexypHbIA KYpHaA MaeT BO3MOXHOCTh CYAH'b O IPaBHIbHOCTH
pa6oTH 00OpyAOBAHHA CTAaHUWH, 3apaHee [MpeayCMOTPETb BO3MOMKHBIE
HEeMnoJMaakH B paGoTe H OKa3uBaeT QHCUMMAMHHDYIOLlee BO3jeHcTBHe Ha
06CNyKHBAILMHA NepCOHAN CTaHIHMH.
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49. TexuHka 6e30MACHOCTH H NPOTHBOMOXAPHBIE MEPONDHATHN

O6cayxuBaHHe Tra3oMOTOPHOH YCTAHOBKM MOJKHO OCYLIECTBJISTHCS
ONLITHHIMH JIMLAMH, TNPOWEAIIMMH CloelHaibHhe KYPCH M CHABLIMMH
HCNBITAHWA Ha MPaBO OO6.JMYKHBAHHA ra30TeHePATOPHHX YCTaHOBOK H ra-
30BHX aBHrarened [21].

Jns 3KcnnoatauMu ra3soMOTODHOR CTaHOMM AOMXKHH GHTbL paspa-
60TaHbl CrellnanbHble HAMIOCTPHPOBAHHBIE HHCTPYKUHMH, B HHCTpYKIMH
DOMMHE OWTH yKa3ansl mnpaBuaa oOpauleHus CO BCEMH arperaTaMu
CTaHIIHH,

MHCTpYKUHH NOMKHEl OBITh BHIIAHB KAXKAOMY JHLY, O0CTYKHBAIOWEMY
yCTaHOBKY, NOA pacuucky. Kpome Toro, Bce HHCTDYKUHMM NOMKHH OHITH
BHIBELUEHB OKOJIO pabouydx MeCT. 3HaHHe OOGCAYHHBAIOLIHM MepCOHATOM
UHCTPYKUMH OOMKHO NMEPHOIHYECKH IPOBepSTsCA.

Bo BHOBb COOpyXaeMbX 30aHMAX [AS Tra3OMOTODHHX YCTaHOBOK
ra3opacnpene/nuTeNbHas CeTh, BHIYCKHHEe Tpy6H M Apyrde mnoJo6GHule
ycTpocTBa He HNOMKHB yray6asteca B 3emiaio. [lomemieHune apomxHo
OWTb HACTONIBKO MNPOCTOPHBIM, 4YTOOH o6ecledHBanach BO3MOXKHOCTH
CBOGOAHOrO MpOBefeHus Bcex paBoT MO pEMOHTY, YeKaHKe H YIJIOT-
HeHHI0 TPYOONPOBOAOB H APYrMX YCTPOHCTB.

B UensaX ecTeCTBeHHOM BeHTHAAUMH MNOMELIEHHMH, B KpHIIe 3XaHHUA
nomxeH ObiTb yCTPOeH BHTHKHOH ¢oHapb, cHaGweHHWH dpamyravu,

PasMepnl BLITHKHOro ¢OHaps H OTKPHBAIIMXCA OKOH ROMKHE OLITb
TAKOBBl, YTOOH KOJWYECTBO OKHCH Yrilepoja B MNOMEIIeHMM He TMpeBhl-
wano 0,3 M2 Ha 1 x Bo3adyxa.

Bce noMeuieHHe ra3oMOTOpHOM CTAHNMH HNOJIKHO COZePKATHLCA B YH-
CTOTE; MMeTb BIIOJNIHE AOCTATOYHOE KaK eCcTeCTBEHHO®, TaK H HCKYCCTBEH=-
- Hoe OCBellleHHe, YIOBAETBOPAIOLIEE COOTBETCTBYIOIUHM HOPDMAaM; OKHa
M OCReTHTe/NbHble NpPHOOPH He pexe yeThipeX PA3 B roj MOMKHE QYH-
IAThCA.

CreHB foMelleHHs Fa30MOTOPHOH CTaHLUMH He pewe OBYX pa3 B ron
IDOJKHBEI TIOABepratbca Nobenke.

Kaxnoe nomelleHde rasoMOTOPHOH CTaHLMH NOKHO HMeTh NOCTAaTOY-
HOe KOJHYEeCTBO J[BepeH, OTKDHBAIOIMXCA HADYXy H 00ecreyHBaollHX
GecrnpensaTCTBEeHHbI! BHIXOA C MI0GOro MeCTa; BO BCAKOM Cayyae, apepelt
A0axHO OBITE He MeHee ABYX, NpPHYeM OHM JAQMKHH pacroaararbct
¢ NPOTHBOMOJOXHBIX CTODOH.

Crenbl M CTpomnWIa 31aHus HOMKHH ObITL OFHECTOHMKHMH.

Has  obecrmeyeHus HOpmanbHOH paboOTH yCTAHOBKH H HOPMaJbHHX
yciaoBuit pa6oTe 06CAYxHBAIOWIEr0 INEpPCOHala TeMIepatypa B IOMelle-
HHM Ta30MOTOPHOH CTaHuMM BO BpeMa paGOTH He [AOMKHA GHiTh
Huxke 4 10° C,

CunoBble nepefayd OT JABHraTeas W ero MaXOBHK AOMKHH GblTb
OrpaxieHbl MO CYIeCTBYIOIMM npaBHaaM. [lpoxoasl nox pemHSIMH
JOMKHB ObITh MEpPeKPHITH NPOYHOR M HANEKHOM KOHCTPYKuHeH.

Bce KkaHanbl M ApHAMKH THIPO3aTBOPOB AQMKHBI OBITH MEpeKpHITH
MeTAHYECKHMH 1OMTKAMH U3 DHQJEHOro Kene3a; MOXET GHTb npume-
HeHO INagKoe IKeAe30 C HAMMABAEHHBHIMH 23MeKTPOCBApKOH NOJIOCAaMH H
Gyropkamy,
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Hcnpapnenne, YucTKa W PEMOHT JBHrartels, NOATATHBaHHe GOJTOB
M DeryjiHpoBKa MNPHBOJHHX peMHel Ha XOLy KaTeropHyeckd BoOcmpe-
A TCK,

[Tromanka M neCTHHUIM fAs OOCHYKHBAHMS ra3oreHepaTopa MOJIKHEL
OnTh cHaOweHH DPOYHHMIT Nepunamu BHCOTOH B 1 M. [lepuaa mao-
IIAAKH JAO/MAKHH HMMETb BHHM3y OO6pelieTKY WIH AO/AKHH OBTb 3aTAHYTH
CEeTKOH.

Ilpn sarpy3ke rasoreHeparopa TOMJHBOM, a TaKXe NPH IIyDOBKE
€ro yepe3 OTKPHITBIA MIOK rasoreHepaTopa sanpemiaercd HAKJIOHATLCH
HaZ MOKOoM. 3anpemaetcss Takke HabaolaTth 3a paboro#t rasoreHepaTopa
yepe3 (ypMel 4 IUYpPOBOYHBIE OTBepPCTHA B HENOCPeACTBEHHOR K HUM
O61M30CTH M 6e3 3awWMTHBIX OuYKOB. [IpM WIypoBKe TOIUIHBA Yepe3 WIYpo-
BOYHOE OTBepCTHE ClAedyeT AepxaTb TOJNOBY B CTODOHe, BO u3bexaHHe
0XOroB OT BHIOpOCA NAAMEHH.

[Toan3oBaHHe OTKPBLITHIM OTFHeM B TIOMellleHHH ra30reHepaTOpHOMH
CTAaHUMH M MALUHHHOTO OTHAEJEHHd COBEepUIEHHO HeJOIyCTHMO, TOYHO TaK
XKe, KAK H 1npoba rasa MmyTeM TIIOMKHIAHHMA €ro HenoCpPeACTBEHHO Y
NpoOHbIX KPAaHHKOB.

Paboru nmo ouHcTKe M PeMOHTY BHYTPM rasoreHepatopa MoOryT Npo-
M3BOOMTHCA MHllb APH COBEpLIeHHO TOralleHHOA M OYHINEeHHOR IIaXTe,
a PeMOHT M O4YHCTKAa CKpy66epa, TOHKOro ¢HALTPa H rasaonpoBOLOB —
MPH YCAOBHH HMX OTKJIiOUEHHW OT TrasoreHepartopa H TUATENALHOTO
NpPOBETPHUBAHHA,

HOna penet ocBellleHMs NpPH peMOHTe HeoOXOOHMMO MOJbL30BAThCH
AKKYMYJSITODHBIMH 3/eKTPOAAMNAMH HanpsixenWeM He Gonee 12 g. Ilpu-
MEHEeHHe OTKDBHITOrO OrHd HKJIM 3JeKTPOJNAMII BHICOKOrO HanpiKeHHH
BOCTIpeLIAeTC.

B noMemieHnH rasoMOTOpPHOR CTaHUMH NOM¥eH HAXOMMThbCA NPOTHBO-
noxapHui HHBEHTapbL (MonarTel, Beipa, SIIMKH C I1€CKOM, OrHeTyLIH-
TeJIH) COrJIacHO MPOTHBOMOXKAPHOH HHCTPYKIUHMH.

KpoMme ykazanHoro, craHuus AomxHa OuiTb OGOPYAOBAHA CHTHAAM3a-
uuet, cpaspBaIlet ee ¢ mnoxapHo# oxpano#i. [IporuBonoxapHue
npasuja AONXHH OHITh BhIBELIeHH Ha BHIHOM MeCT€ M H3yUeHBl KaXIbIM
PaGOTHHKOM CTaHLHH.

CamoBozropamowuecs MatepHaasl (OOTHDOYHBIH MaTepHan) AOMKHEL
cobuparhcd B MeTannHyeCKUe 3aKDHITHE SIMHKKH H eXEIHeBRHO Iepen
KOHUOM CMeHBH Yyaa1dThc B Oe30macHOE B MOXKAPDHOM OTHOLUeHHWH
MecTo.

s okasauusa nepBod nOMOIM Ha Kaxnpofl CHIOBOH CTAaHIUMH HOJIKHA
OHITL anTeyKa C HeoOXOAMMbIMH MelHMKameHtaMu. [loMemeHHe A9 CaHH-
TAPHO - OBITOBHX  YCTPOHCTB  JMOMKHO HMMeTb Haljexallue pasMepn H
OuTb 060PYNOBAHO COMMIACHO ClELUHANbHEIM HOpPMaM, '

Ly
FUSsuionmoonlie.ru



JUTEPATYPA WM WCTOYHUKH

I. Apuctos H., IlpoMbliiuaennocts apesueit Pycu, CIIB, 1866.

2. bo6kos H. Il. Apromobuns 3UC-21A ¢ razorenepaTopHoi ycTaHOBKOI
UHHUHMM?I-20, paboraomel Ha CHIPBIX JapoBaX, ,JlecHas TNPOMBILIEHHOCTh,
1049, Ne 5.

3. Boatunckuit M. B,, AproTpakTopubie npurateiu, Ceabxosrns, 1048.

4. 'enun A, B. Pacuer tennoxuMHYeckoro npouecca noay4eHHs CHAOBOro
rasa u3 ppesecunnl, C6. cratedn ,llepeBon Ha raa Mou{Hbix asuratened ausena’,
Peuynspar, 1945,

5. Fenun A. B, Meton pacuera cunosoro topgsiHoro rasa, ,ToppsHasn
MPOMBILINEHHOCTH*, 1946, Ne 8.

6. Jaunaesckuit B. B, Pycckaa texuuka, Jlenusnar, 1947.

7. Urnartees A.T., [lpakTuyeckoe pYKOBOIACTBO MO REPEBOAY CTalHO-
HapHBIX JBUlaTeNeH BHYTpPeHHero Cropadus Ha rasoo6pasHoe Tonameo, Hapkom-
x03, 1945,

8. Kyrateaanse C, C. u Uykepman P. B, Pa3surue reopuu
TenaoTH B paboTax PyCCKuMX yueHbiX, 'ocaHeprousmart, 1949. :

9. Koanaepos JI. K. l'asudukanuonnble XapakTepuCTHKH pPacTHTEAbHbIX
oTxozo08, Tpyas LIHUIM, 1950, Ne 15.

10. Kuceaes B. WM., Hacocel, koMnpeccopsl, BO3nyX0AYBKH H BEHTHAATOPI,
Metaanyprusnar, 1943.

il. Menpnenees J. W, ¥Ypaabckas xedesxas INPOMBILIEHHOCTh B
1899 rony, CIIb, 1900.

12. Mesnun H. C,, TpaucnopThbie rasoreHepatopsl, Cesibxosrus, 1948.

13. MacnenHu KOB, ABHauuoHHbE gsuraTean, Mawruz M., 1946,

14 Monmos M. /., TonanBo nisi razoreHepaTopHbiX JABHratenei, Jleu-
u3gar, 1943. )

15. Ipensoaurenes A. C,Xurpuu Jl. H, UUyxanosa O. A,
Kononuer X.H, F'poaxsoscknit M K. Tlopenue yraepoma, Msn. AH
CCCP, 1949.

16.Py6uos H. H., Hcropusa nuteiinoro npoussonctsa 8 CCCP, Mamu-

rus, 1947.
17. Toxapes I'. I', azoreHepatopusie aBToMo6uau, Hag. MKX PC®CP,

Ji., 1948.

18. Taranos H. K. HoBaa ¢opmyna pas onpegeneHus kospduuueHTa
TenJonepenayd B ckpy66epax, , XUMUUecKasd NpoMbluieHHOCTh®, 1936, Ne 2,

19. ap6epos M. JI. u [Iutun P. H, lNog3emMnan rasuduxauus yriei,
H3x. AH CCCP, 1948.

20, luvwakos H. B, OcnoBb npoussoacTsa ropwounx rasos, Iocauepro-
uzgat, 1948.

21. PYKOBOACTBO MO YCTPOHCTBY, U3roTOBAEHHI0 O0ODYJAOBAHHA H TEXHUKE
fe30macHOCTH rasoreHepaTopHux cranuui, [Noctonrtexuspar, 1949.

22. CnpaBOYHHK MNO 3NeKTpupMKAUMH Cceabckoro XossiictBa, Ceabxos-
ru3, 1949.

23. Masnosckuit H.[l. n Opaos C. ®. ABToMoGHIBHO-TPAKTOPHLIC
rasoMoTopHble ycraHoBku, locnecrexusiar, 1939,

Ly
FUSsuionmoonlie.ru



OrJMABJIEHHE

[peancaoBue , ., . . . . . . . v v v v v v v ..
Beenenue * . . . . . . . . o

IFnasa I NaszoreHepartopHble YCTAHOBKH . . . . . . . . . ., . . .

1. CymuocTb mponecca rasugukauuy TBEpPIOro TOMAWBA . . . . .
2, Cxema npoueccoB rasuduxaunu TBEpAOro TONAMBA . . . . . .
3. CxeMa CTalMOHAPHOH ra3oMOTOPHOH YCTAaHOBKH .

4. PasBUTHE HOBHX METONOB rasu(uKaUMH TBEPLOro TOMIMBA

Fnasa ILTonauBo . . , . . ., . ... ... ... . .. .
5. Kanaccudukanua tBepioro TomIMBa CCCP KaK ChIpbA IJad TNOJY-

YeHUs reHepaTOpHOro rasa . . . e e e e et e e e s
6. OcHoBHHE xapaKTepuchu TBepnoro TONMJAHBA Y M0Ka3aTelH
rasupueagum . , . . e .

1. TexHuueckue TpEﬁOBaHHH W TeXHOAOTHS [OATOTOBKH 'rsepnoro
TOININBA JJAA FasupUKALMH . . . . . . . . . . « o v v o o . .
8. azoo6pasHoe TOMAMBO . . . . . ., . v v v v v « 4 4 .

Fnapa IIl. ®PH3HKO-XHMHYECKHE OCHOBH ra3oreHepatopHoro rnpo-
MECCA . ., . . v vt ot e e e e e e e e e e e e e e e

9. Peaxuuu rasoreHepaTtopHOro mpouecca . ., .

10. MexaHH3M OCHOBHBIX peaKiMi npouecca raampm(auuu TBepnoro
TOMJAHBA . . . e e e e e e e .

11. OCHOBH KHHETHKH K paBHOBeCHe xumuqecxnx pea}cuun Tasorene-
patopHoro npouecca . . . . . . . . . . e e e e e e

I'nasa IV. Metoa pacyera razorenepatopa obpaimeHHoro npoiecca

12. Pu3uko-xuMHIecKue OCHOBH pacyeTa palouero mpouecca ras-
()MKallHH TBEPAOro TOIJWBA . ., . . e e e e e e s
13. OcHOBbH KOHCTPYKTHBHOIO pacqua rasoreneparopa -

I'napa V. KOHCTPYKLMH rasoreHeparopop CHJAoBoro rasa ., . . .

14. Tazorenepatopsl nas rasudMKanMH APEBECHHBL ., . . . . . . .
15. ["asoreHeparops ans rasvidukauuu topda . . c e e e
16. I"'asorenepatop T20-1 gaa rasuduxkauud 6ypoix yrneﬁ C e e
17. TasoreHepaTopbl ;i rasWuKauuW aHTpauura , ., . . C e

18. I'azoreHepatopsl ;s ra3uUKaLHH pacTUTENbHBIX OTX0110B .

19. I'asorenepatopsl Ansa rasuUKAIMH NHJIEBHAHOTO M MENKO3EPHHU-
CTOr0 TOMAWBA , , . .. .

20. FaaoreﬂepaToprle yCTaHoaxu Manoi MomHocm R

238 '

Ly
FUSsuionmoonlie.ru

84

96
100
101
107

114
118



IF'aasa VI. OxnaxaeHne reHepaTopHoporasa . .
21. IoBepXHOCTHbBIE BO3AYLUHble OXMAMRMTEIH . . . . . . ., . . + o
22, CKkpy66epur , ., . . . . . ...

23. I'papupan , .

I'masa VII OuncTka reHepaTopHoro rasa .
24, XapaKTepucTHKa TeXHHUEeCKHX NpHMeCeii reHepaToOpHOro rasa

25. KoHcTpyKuuu ouucTuTenei reHepatopHoro rasa . . , . . .
['nasa VI, Yerpoiictea aas po3xura rasoreHeparopa . , . . ,
26. Ycnosusa paboTel BEHTUAATOpA po3wura , , . .

27. XapakTepuCTHKW BEHTUASTOPOB, anMeHﬂeMHX s posmm‘a
Ta30reHepaTopoB W IJs AyThA . . Ce e . .

IF'nasa IX. la3oenle gBurarenu . . . . . . . . . .

28. MoTopHbie CBOMCTBA TeHEpaTOPHOro rasa .

29. Cnoco0hl MOBHILIEHHA MOILHOCTH NBMraTes MpH paﬁoTe Ha reHe-
paToOpHOM rase . . . .

30, Knaccuquauuﬂ ra3soBHIX nsnrareneu H WX OCHOBHHE napaMeTpu

31. [Npusuunel nepesona asUratefeil ¢ KUAKOFO TOMAMBA Ha ras ,

32. CmeCceo0pasoBaHie . . . . . . . . . . . . . . 4. ..

33. PeryaupoBanne . . .

34. 3awuraHue

35. KoHCTpykuuu qempexmxmux ra3oBhIX IlBPll‘aTe.I]eH

36. KoHCTpykunu ABYXTaKTHBIX la30BbIX jBHrareneil ,

37. XapaKTepuCTUKM MaJOAMTpaXKHbIX ABUTaTeleil, paﬁoTaroumx Ha rase

38. Mororasoregepatopbl ., . . . . . . . . . . .

Fnasa X. Cxembl ra3oMoTOpHbLIX YCTAHOBOK . . . . . . . .

390. CraunoHapHble YCTAHOBKH , . . . . . . . - . « v « « + .
40. [MepenBHXHbE YCTAHOBKU '

I'napa XI. 3xcnnoarauus ra3oMOTOPHBIX YCTAHOBOK .

41. INoAroToBka rasoreHepaTOPHOH YCTAHOBKH K MYCKY .
42. YKa3aHHA N0 pO3XHIY TONJIHBA B ra3oreHepaTtope oﬁpame}moro

npouecca
43. Iycxk rasoBoro Amuratens . . c e
44, Yxopn 3a rasoreHepatopHoOi ycmuosxon BO Bpema paéorb!
45. ¥xon 3a xgBuratenem BO Bpems paGoTel , ., . . . . . .

46. OcTtaMoBKa rasoreHepatopa 0o6paweHHOrO npouecca

47, QcTaHOBKA ABWraTeds ., .

48. KonTtpoap pexuma paboThi rasouompﬂon ycranosxn ) ..
49. Texnnka 6e€30NMacHOCTH W NPOTHBONMOMAPHbLIC MepONpHATHA . , .,

JIHTEpPATYpa H MCTOUHHKH « . 4 o « + & o o o o o o o o o ¢

Ly
FUSsuionmoonlie.ru

125

125
130
137

140

140
141

154
154

155
159
159

163
169
170
178
184
105
197
205
212.
213

216

216-
221

226
226

227
228
229
230
232
232
232
235

23%



Texuuueckuit pegakrop P. I'. Ioavckas Koppekrop E. C. Kyutio
O6aoxka xynoxuuka J. Jl. Jeockuna

M35805. [loanucano k mewyatu 10/VII 1951 r. $opmat 6ymaru 60 X 921/, .
INeu. n. 1542 Byneiixu. ¥Yu.-usg. auct. 16,8, Tupawk 4000 3k3. 3akas 1215,

“Tunorpadua ,Kpacuwit [levatnnk®, Jlenunrpaa, np. umenu W. B. Craauna, 91.

Ly
FUSHUlomoonlie.ru



