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I. BBEAEHME

IIpoTBOKOpPpPO3HOHHAA 00paboTKa NMOJIHITOYHOM BOALI CHCTEM
TEIUIOCHADXKCHHA B TCHEHHE MOCIC/HHUX OBYX JICCATHICTHH OCYIICCTBIIA-
€1CH, KaK MpaBwilo, ¢ MpMMCHEHHEM CTPYHHO-0ap0oTaXHLIX BaAKYYMHbBIX
Iea3paTopoB.

AHAJIM3 OIbITa MPHMCHEHNA BAaKYYMHBIX ACA3paTOPOB CBHACTEIbCT-
BYCT O HAIHYIHI CCPbE3HLIX MpobiieM, ¢ KOTOPBIMH NMPHXOAUTCA CTAIKH-
BaTbCA NPH MNMPOEKTHPOBAHHM M 3KcruryaTalMH TOLl M KOTebHBIX C
3ruMH armapaTaMy. Hanbonee octpoii npobneMmoli asigercs obdecnede-
HHe TpebyeMol 3¢ (PEKTHBHOCTH MPOTHBOKOPPO3IMOHHOHK 00paboTKH
MpHY BAKYYMHOH J€a’paumH NOoMMTO9HOH Boapl. Yacro HM3Kas 3d¢ek-
THBHOCTb BAKYYMHOH Jicadpalid o0ycnoBiicHa HEAOCTATKAMH TPUMEHS -
€MbIX CXEM TErUI0(PHKAIMOHHLIX YCTAHOBOK ¢ BaKyyMHLIMH Jica3paTopa-
MH. Tak, MPUHATAA B HAYANLHLINA [IEPUHOL OCBOCHHA BAKYYMHBIX ACAIpa-
TOPOB B Ka4e€CTBC THIIOBOTO PENICHHMA ¢XEMa TerindHKalHOHHOH yCTa-
HOBKH C HEPErYJHMPYEMBIM NOAOIPEBOM HCXOIHOH BOILI nepej JieaIpa-
TOpaMH BO BCTPOCHHBIX ITydKaX KOHACHCATOPOB 1ypbHH M HCnolb30Ba-
HHEM B KAUCCTBE IPEIOLICro arcHTa Nid J€aspauMu CSTCBOH BOIBLI H3
nojaronieii MarucTpann Hepaborocrniocoba B TeycHne OonbmcH 4aciu
roga. B xonoaHoe BpeMs rojla, Mpii MajibiX MpoIycKax rapa B KOHACH-
caTophl, He obecrieynBaercs HeobxoapMas UIA Acaspalid TeMIICPATypa
HCXOJIHOH BO(bl, 8 B TEIUIOE BpEMA IoJIa TeMICpaTypa ceTeBOH BOJbI B
nojiaomeM TpyboonpoBoJ€e HEAOCTAaTOYHA JLIA HCMOJIbL30BaHHA ITOH
BOJbl B Ka4CCTBE [PCIOILEro arcHTa B BaKyYyMHBIX JicajpaTopax.

[TpeampnuaTas Ha MHorux TOL] nonbiTKa yCIpam:Th 3TOT HEIOCTA-
TOK NYyTEM YCTAHOBKH JONOJHMTE.IbHLIY. NOJOrpeBaTelIcii UCXOMHOH
BOJBI M IPCIOLIEr0 arcHTa, Nno/JImOYCHHbLIX K MPOU3BOACTBOHIILIM 0TOO-
paM fnapa TYpPOHH, NMPHBOJHT K CYLICCTBCHHOMY NOHMXEHHIO TEIUIOBOI
SKOHOMHIHOCTH 2.JEKTPOCTaHIHI.
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B nocsnemaHee BpcMs Ha NepBbIii fUTaH BBILUIA npobieMa JnHaeMHyec-
KO HAaJC)XHOCTH OTKPBITHIX CHCTEM TErUIoCHA0XeHNs] NMPH BAKYyMHOIM
Acajpaluy nonuToYyHoH BoJbl. CaHHTapHBIC NpaBHIa YCTPoOHcTBA H
IKCIUTYATALHH CHCTEM LEHTPABI30BAHHOIO IOpsS4Yero BoJAoCHAabxeHUM
(CanlluH Ne 4723-88) mpeanuchiBaroT g obecriedeHHs 3MHAeMHYEC-
KOH HaNCKHOCTH ropfa4dero BOAOCHAOXEHHA NMOABEPrath NMOANHTOYHYIO

BOJY aTMocdepHol neaspaip npH temneparype He MeHee 100°C, T.e.
3ANpPEianT HCMNOJLI0OBAHME BAKYYMHBIX JIEAPATOPOB B OTKPLITHIX CHC-

TEMAaX TeIUI0CHAOXeHHA. B TO Ke BpeMsA pac4eTbl MOKalbIBalOT, 9TO 3a-
MCHA HIHPOKO PacrpoCTpaHEHHOH HA 3JICKTPOCTAHIIHAX CTPAHLI BaKy-
YMHOH OeaspalliH HA aTMoc(pepHYIO CBA3AHA € KOJOCCAIbHBIMH H3-
JNEPKKAMH H HA MPAKTHKE HE MOXET ObITh OCYIICCTBICHA.
[lybmixyeMble pekoMeHaiiMu, pa3paboTaHHbie no 3agaHuio Jlenap-
TaMmeHTa HaykH n Teximixkn PAO “EQC Poccyn”, no3sonssioT B 3HAYH-
TEIILHOW Mepe pPellHTL NEPEYUCIICHHBIE BbIE NpoOJieMbl, CBAZAHHBLIE C
BAKYYMHOH Jcaspaliciti noIMTOYHOH BOJbI CHCTEM TErUIOCHADXCHHA.
PaspaboTaHnbI€ ¢ y4acTvieM CNCLIHAJIMCTOB MO FHIMCHE BOAOCHa0xe-
HMa BpeMeHHble peKOMeHAAIRH MO MPHMEHECHHIO BAKYYMHBIX JIeadpa-
TOPOB B CXE€MaXxX MOAroTOBKH MOMTHUTOYHOH BOILI JUIS OTKPLITHLIX CHC-

TeEM TerutocHaOxeHua™ (pasdg. Il) onpenensror yciopus, NpH KOTOpbIX
BAKYYMHAaA Jacaj’paliia MOXCT NMPHUMEHATLCA 0€3 CHIDKCHMS JMIICM HUIeC-

KOM HANEXHOCTH UECHTPAIM3OBAHHOIO ropsyero pojocHabxeHus. Co-
IJ1aCOBAHHE 3THX PCKOMEHIALMHA ¢ OTHHM M3 LICHTPpAJILHLIX OPraHOB I0-
CYJapCTBECHHOI'0 CAHHTAPHO-JIMUAEMHOJIONHYECKOr0 HaA30pa MMO3BOIUIO
CHATHL 3aripeT Ha HCroJIb30BaHME BAKYYMHBIX Nea’patopoB A obOpa-
boTxH NoMMHUTOYHOH BOABI OTKPHITHIX CHCTEM BOJNOCHA0XEHMA.

“PeKOMEHIALMH MO BbIOOPY CX€M TEIUTIOQHKAaIMOHHLIX YCTaHOBOK C
BAKYYMHBIMH Iea’paropaMu’ (pasa. III) nmossoasioT BuiOpaTh onTH-
MaJIbHbi¢ CXeMbl BKITIOYCHHA BaKYYMHBIX Acadparopos Ha TOLl, o6ecne-
YHBAKOIIHE TEXHOJOIMYECKH HECOOXOMMMBIN peXuM [cajpauydM noarH-
TOYHOH BOJIbI MPH BLICOKOH 3KOHOMHYHOCTH TEIUIOPHKALIMOHHBIX yCTa-
HOBOK.

DopMyibl onpeacieHUd TEIUIoBOi YKOHOMHYHOCTH TEIUIO(PHKaLH-
OHHBIX YCTaHOBOK C BAKYYMHBLIMH JcadpaTopaMH NpHBCACHBI B MPWIO-

XCHHH.
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II. BPEMEHHBLIE PEKOMEHJIALMUA
[10 MPUMEHEHUIO BAKYYMHBIX JIEASPATOPOB

B CXEMAX NTOArOTOBKH MOIIIUTOYHOMN BOJbI
JUISA OTKPBLITHIX CUCTEM TEILIOCHABXEHHS

1. IlpiMeHeHHe BaKyyMHBIX J€a’paTopoB IS NMPHIOTOBJICHHA TOJ-
[MTOYHOH BOJbl IOIYCKACTCA TONbLKO IPH HMCII0Jb30OBAHHHM B Ka4cCIBC
HCXOHOH BORbI ITHTHCBOI0 Ka4eCTBA.

2. B nmpoexTax U MHCTPYKUMAX MO 3KCIUTyaTauHM BOJAONOIIOTOBU-
TeILHBIX YCTAHOBOX C BaKyYMHBIMH JcajpaTopaMH JOJDKHBI ObITh YyKa-
3aHbl MEPONPHUATHA, UCKIXOYAIOUIHNEC BO3MOXHOE 3arpA3HCHHC IOJH-
TOYHOH BoJpl B Mpollecce €€ NoAroTOBKH H TPAaHCNOPTHPOBAHHSA.

J. CyMMapHasg eMKOCTb 0aKoB-aKKyMYJIATOpoB M TPYOONpoBOIOB
NMOJIMTOYHOH BOJBI 10 U NMOcie 0aKoB-aKKYMYISATOpOB HoJDKHa obecrie-
YHBATh BBLLACPXKY BOJbl HE MeHee | 4 npH Temnepatype 70°C wiH He

McHee 2 9 rpH TeMneparype 60°C.
4. IIpy oTXIIHOYEHHH BAKYYMHBIX JAC43PATOPOB HA PEMOHTHO-IIpo¢u-

NaKTH4YCCKHE paboThl TeMnepaTypa NpaMoi cereBoil BOJLI AOIDKHA
ObITh He Hxe 70°C.

5. IlpyMeHeHHe BakyyMHbIX AcasparopoB Ha TOLll mpemnonaraer
00543aTEILHYIO IMPOTHBOKOPPO3HOHHYIO 06paboTky BoAb! criocobGaMH H
pearcHraMH, paspeueHHbiIMH MuHsapasoM PO u CanlluH Ne 4723-88.

6. B cxeMax noaroToBkH MOJNHTOYHOH BOJbI ¢ MPHMEHEHHEM Ba-
KYYMHBIX J€a’3paTopoB JOJDKECH OBbITb Halla)XeH JabopaTOpHO-IpPOH3-
BOJACTBEHHBIH KOHTpPOJIL, MpexycMoTpeHHbll n. 4.11 u 4.12 CanlluH

Ne 4723-88.

IIpumevanua: 1. OT60p Npod BOABLI Ha 6AKTEPHONOIHYCCKHI aHAJIM3 CO-
NpoBoXIacTcs 00A3aTeIHbHBIM (PUKCHPOBAHHCM HCTHHHOH TEM-
nepaTypbl BoAbL. — 2. Y4eT O0aKTCpMONOrHYecKHX NMoKa3laTeleid

MpOH3BOJHTCA Yeped 48 4 ¢ MOMEHTa NMESPBHYHOIO I0CEBA.

II. PEKOMEHJALIUU 110 BBIEOPY CXEM
TEIVIOPUKALIMOHHBIX YCTAHOBOK
C BAKYYMHBIMH JIEASPATOPAMU

PexoMeHIalH COACPKAT MPEVIOKEHMA H TCXHHYECKHE PelICHHS M0
BbIOOpY cxeM TEIIOQHKALHOHHLIX YCTAHOBOK ¢ BAKYYMHbIMH JIca3paTo-
PaMH NOINHTOYHOH BOJBI TEIUIOBbIX CCTEH H 100aBOYHON IMMTATCILHOH
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BoJbI Koitos 131, obecncunBalompiec HaJgSKHYI0 H YKOHOMHYHYIO JI€a-
MIAIDIO YHX TEXHOJOIHYCCKHX MO TOKOB BOJIbL.

1. Tyaibl BAKYYMIIBIX XCadpPaTOpOB

.1, BakviyMisic jcaspacopst, NpHUMCISIEMBIC B TCILIO(HKALRIOHHBIX
YCTAHOBKAX /119 MoJoroBiv NoMmHTOUIiolf BOJLI TCIUIOBOH ceTH H J0-
DABOUYHOH NHTATCILHNYIT BOALI KOTIOB, JOJXIbI COOTBEICTBOBATDH

FOCT 16860-88 [1].

1.2 B ycranoBkax co cpelHIIM PacxolloM JieaspupyeMoii Bojibi
6osce 100 M /y L{ECCOo00a3Il0 IPHUMCHEHHE CCPHHHO BLIUTYCKAEMbIX
CTpYiHO-0apboTax1IbIX BaKVYMIIbIX jIca3paTOPOB rOpH3IOHTAILHOIO
1urta KoHCTpykKin LIKTH-C39M ¢auHnyHOH npoH3IBoUTEIbHOCTBIO
400 wm 800 M/y (2]. Tlpn ux npyMeHeHM NPOUIBOIUTENLHOCTL [1€a-
3pallHOHHOH YCTAHOBKH HCOOXOJMMO TIPCAYCMATPHBATL C 3AariacoM IIC
mMeHee 30%. PexoMernyeMelii 3anac no npox3BoAHMTENBLHOCTH —- 50%.

1.3, B ycranoskax co cpeaHHM pacxojioM jeaspHpyeMoil BoJul
mctee 100 M /4 nprMeHsmioTes cIpyiHo-6apboTaxkHble BakyyMHLIC Jied-
IPATOPHI BCPTHKAIBLHOIO THNA KOHCTDVKIp LIKTH exrminyHoii nmpouns-
BOMTEILHOCTHIO 0T 5 7o 300 M>/4 [2]. B ¢cBA3M ¢ cylnecTBEHHBLIM BJIHA-
HMEM HAarpy3KH Jea’paTopoB Ha Xa4ycCTBO Jeadpalyl 3amac JieaspaiiH-
OHHOH VCTAHOBKM C I1T1IMH armaparaMH no MPOM3BOINIENLHOCTH J10]1-
eH ObITb He MeHee 50%. PekoMeHmayeMblit anac rno poH3BOJUTEC/Ib-
HoctH — 100%.

1.4. IlpyMeHeHne BaKyyMHBIX JI€a’paTupPOB JIPYCHX TUMOR JOMYCK4-
€TCA MPH HAJNHYHMH JAHHBLIX, NOUTHBCPX/AIOUHX HX COOTBCTCTBHE
I'OCT 16860-88 [1). 3anac acaspawpionliol YCTaHOBKH IO IPOH3IBOJH-
TeILHOCTH JHOJDKEH ObLITH He MeHee 30%.

2. Texnosormieckne pexnmMbl BaKy YMHOH JieadpaiHi

2.1. TexHosorugeckHe pexuMbl BaKyyMHOIT JeajspaluM I0JIKHBI

obecneTHBaTh KAYECTBO JicadpaluH Mo UIHTOYHONH BObI TEIUIOBOI ceTH
H no06aBOYHON NMUTATENbLHOHN BOAbI KOTIIOB B COOTBCTCTBHH C 1pchoBa-
HraMH 1T [3).

2.2. I'lpu yMAr4YeHHH NOJANUTOYHOH BOJbI TEIUIOBOH CeTH METONA-
MH HAaTPHH-KATHOHHPOBAHHA MIH H3IBCCTKOBAHMA, A TAKXC NMpPH HC-

NoNbL30BAHHH HCXOAHBLIX BoJA ¢ OuxapbonaTHoil e rogaHocThIO 0,7-
1,2 Mr-okB/1, He TpeOYIOIMMUX CHHKEHUS WETOYHOCTH H JeKapOoHM3a-
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LIHH, TEMNCPATYPHBIH peXHM BAKYYMHOH J€a3paLHH B YCTAHOBKAX CO
C1pyiHO-0ap0OTaXHBIMH JCa3paTopPaMH FOPH3OHIANLHOIG THIME KOH-
ctpykiu [JKTH-C30M ycranaBmBacTcs HCXO0/I4 $3 HeOoGXO0IMOCTI
OOCTYDKEHHA HOpMATHBHOH rMyOHHbI AccopOLIMH pacTBOPEHHOI0 KHCIIO-
poaa. [lapaMeTpbl pexuMa peKOMEHAYETCH [.oJJIEPXKUBATH CICUYIOUIH-
MH:

TEMIIEPATYpa HMCXOJQHOH BOAbLI NEpe]] BaKYYMHBIMM JAcadpaTopaMH
35-45°C;

TEMIIEpaTypa BOJbl, HCMONbL3YCMOH B Ka4eCcTBE IPEIOLCTO arcHTa B
BaKyyMHBIX Jicasparopax, 90-100°C;

NoJIOrpeB JAeaspHpyEMoii BOJIbI B Heasparopax 10-20°C;

TeEMricpaTypa AcaspHpoBaHHOH Bospl 50-55°C.

2.3. Ilpu obpaboTke noarmrorMHoii BOAbL! TEMUIOBOIT ceM METOARMH
MOMKHCIIEHHS, Y4cTHYHO1'0 H-kantoHponanna wm H-KaTHOHHPOBaHLS
c “l1olomioi” percHepauci, a TAKXKC MpH HCNOJb30BaHHH HMCXOJMHOH
BOAL! ¢ OuxapOboHaTHOH mleNOYHOCTHIO MeHee 0,7 MI-3KB/II, TeMnepa-
TYpHbIIi peXHM BOJOMOATIOTOBKH JAOJDKEH obecneynsaTth 3PPEKTHBHYIO
pabOTY kaK BaKYYMHBIX N\€adpATOpPOB, TaK H Jckapbonmsaropos. Ilapa-
MCIDbI PCKHMA NPH HCNOJIb3OBAHMH CTPYHHO-0ap0OTAXKHBLIX JAca’paTo-
POB rOpH3IOHTAILHOIO THHA JOJDKHBI NOJJECPXKUBATLCA CICAYIOUHMH
{4, 5]

TEMIIEpaTYpa HCXOMHOH BOJBI Nepen UCKApOOHH3ATOpaAMH H BAKYYM -
HEIMH acasparopaMH 35-350°C;

TEMNICpaTypa BOMLI, HCMOJL3YEMOH B KadecTBE IPEOLIEro AreHTa B
BAaKYYMHBIX Jcadparopax, 90-100°C;

MOIOIPER Aca’pHpyeMoii Bolpl B gcadparopax 10-20°C;

TEMIIEpaTypa Acaspr’posaintHoii Boawl 50-60°C.

2.4. Tlpu BaKyyMHO#H Acaspali MOMIMTOYHOH BOJIbI JUIS OTKPBITHIX
CHCTEM TCIUTOCHA0XKCHHA, vcXold H3 TpcboBaHHH >NMHACMHYECKOM Ha-
TEXKHOCTH CHCTCM LICHTPAM30BAHHOI'0 IOPAYEro BOAOCHAOXKEHMA, TCM-
AcpaTypa NOMIMTOMHON BOJIbI JOJDKHA ObITLb He Menee 60°C npH BbI-
JIEPXKE BOALI B Daxax-aKKyMYy/JATOpaX MpH 3TOH TEMACPATYpe HE MECHEC

2 4 WM He mMeHee T0°C mpu BhIcpXkKke BOJp! B Dakax He McHee | 4 [6].
2.5. Ilpu noaroroke pobapouHoid rmIraTebHOH Bo bl koTiI0B TOL]

C HCMONL30OBAHHCM CTPYHHO-06apOOTaXHLIX Aca’paropoB TOPHU3OHTADL-
HOTO THNA JOJDKHbI NOJACPAHBATLCA CICAyIOLURIC NapaMcTpLI TeMIepa-
IYPHOTO PCKHMA BOXCHOATOTOBKH:
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TeMIlepaTypa HCXoHOH Boabl nepel Ackapboumsatopamu 30°C;

TeMIiepaTypa obeccolleHHOM Bojibl niepex acasparopamu 35-45°C;

TeMmriepaTypa Bo/Ibl, HCMOJL3YEMOH B KAYECTBC IPEOIICTO AEHTa B
BaKYYMHBIX jneadpaTopax, 90-100°C (npv wvicnoim30oBaHMM B KAadeCTBE
rperoiero areHTa napa H3 or6opoB TyYpOHH ero napaMeTphl orpeacin-
IOTCA XapaKTepHCTHKaMH oTOopa TypOHHBLI, M3 KOTOpOro nap rojaercs
Ha JIcaspaTophbl);

nojorpes ncaspHpyeMoi sBoapl B acasdparopax 10-20°C;

TeMIMepaTypa JicadpHpoBaHHoil ol 50-55°C.,

2.6. Ilpn neaspauuH BOILI B CTPpYHHO-6ap60OTaXHBIX BAKYYMHBIX
Aeasparopax BEPTHKAMLHOro THra xoHcTpykupu LIKTH pexkomennyer-
A NoCPXHMBATh CIICAYIOLIHA TEMICPATYPHBIH PEKHM:

Temnepatypa obpabamwiBaeMoit Boapl nepen AcasparopaMu 50-60°C;

TCMIICpAaTypa BOJLI, HCNONL3YEMOH B KAYECTBE IPEIOIOCI0O arcHTa B
BaKYYMHBIX lcadparopax, 120-150°C;

[ogorpes acapHpyemMoH Boakl B acadparopax 15-30°C;

TeMmrepaTypa acadpHposanHoi soapt 70-80°C.

[Ipy HaM9MH B BOJOMOJArOTOBHTEIILHONW yCTaHOBKE JAecKapOonMia-
TOpPOB TeMIICpaTypa HCXOAHON BoAbI Mepenx HUMH AOJDKHAa ObITh 30-
35°C pu obpabotxe poGaBodHoOI nMHUTATEILHOM BOJBI KOTNOB, & MpPH
06paboTke noauTOoYHOH Boabl TeruioBoit cet 35-50°C (MeHbimee 3Ha-
YCHME OTHOCHTCS X YCTAHOPXAM C HOHOOOMEHHBIM YMAIYCHHEM BOJbI, 4

bonbinee — X YCTAHOBKAM € TNOJOKHCIICHHUEM).

3. Tpebonanna K cxeMaM TeILI0PHKAMOHHBIX YCTAHOBOK
¢ BAKYYMHbIMH €23paTOpaMu

3.1. Ilpn npoexTHpoBaHHMH H IKCIUTyaTALMM CXEM TEIUI0(HKALMOH-
HbIX YCTAHOBOK C BAKYYMHBIMH AcaspaTopaMy NOMNMTOTHOH BOJBI Terl-
JoBbIX ceTeH H nobarouHOH nMUTarebHOM BOABI KOTIIOB ROJDKHBI 0bec-

NneIHBaTLCA CIICAYIOUMC OCHOBHbIC YCIIOBHA:
KagecTBO 06paboTXH BOALI B COOTBETCTBHH ¢ TpeboBaHuaMHu IITO

[3}, koTOpOoE mocTHraeTcs NMOJNJACPKAHHEM TEXHOJIOIMYecKH HeobxoIu-
MbIX TEMMEPATYP TEIUVIOHOCHTENICH BakyyMHol JeajspallMOHHOM yCTa-
HOBKMU;

CTAOMILHOCTL TEMIIEPATYPHOr0o peXHMMAa BAKYYMHOH JieaspalMoOH-
HOH YCTAHOBKH, HC3aBHCHMOCTh OT CCI0OHHBLIX H3IMCHCHHMI TeMMEpaTyphl

ceTeBoii BOILI M pexuMma padoThl TYp6OyCcTaHOBOK;
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HaJICXHOCTb, MPOCTOTa H YJA00CTBO 00CIyXHBaHHA 000OpyaOBaHHI,
BXOJIALICIO B CXEMbl MOJ0rPEBa MOTOKOB MOMMMTOYHOH H f00aBOYHOH
[MHTATCIILHOH BOJIbI;

TEIUIOBas 3KOHOMHYHOCTh BAKYYMHOH Jica’palivii, B OCHOBHOM OIl-
peaemdromaics 3QpPEeKTHBHOCTLIO HCMONb30BaAHUA HH3KOMOTCHLHAIIL-
HbIX MOTOKOB napa JyId NOJOIPEBa TEIUIOHOCHTEICH, yYacTBYIOIIMX B
nea’palrH; NMPpH OLCHKE YKOHOMHYHOCTH JOJ/DKHBI TaKXE YYHTLIBATHLCSA
KalHTAJbHLIC 34TPAThl HA TEIUIO(PHUKAIIMOHHLIE YCTAHOBKH ¢ BAKYYMHDI-
MH JieaspaTopaMH.

3.2. IlpH HcnoIb30BAHHH CETEBBIX NOJNOTPEBATENIcH COBPEMCHHLIX
Typoux Tvma T u I1T mia nojgorpeBa NOTOKOB MOMMMTOYHON WM Jo0a-
BOYHON MUTATEILHON BOMbI JOJDKHBI CTPOI0 BBINOIHATLCA TPeOOBaHMUs
3aBOJIOB-H3IrOTOBUTENEH TYPOHH Mo pexyMaM H 0€30NacHOCTH SKCrulya-
TALMH 3THX MOJ0orpeBaTelicH H TYpOOYCTAHOBOK B HIETIOM.

4. CxeMbl TEILIOPUKAIMOHHLIX YCTAHOBOK
¢ BAKYYMHbIMH 1€A3paTOPAMH NOUBITOYNIOH BO/IbI TEILVIOBLIX CeTCH

4.1. IIpu pa3paboTke cxeM nojorpesa MCXoJHOH BOJIbI Nepell Baky-
YMHBIMH Jcas3paTopaMH H JACKapOOHM3aTOpaMH CICAYCT PYKOBOUCTBO-
BaTbCAx CIICAYROUNHMH PpCKOMCHAGLIHAMN.

Ha TOL] ¢ Typbunamy, padoTarOlMMH 110 TCIVIOBOMY IpaduKy Ha-
IPY30K, H 3HAYMTCILHBIM PAaCXoJ0M MOJNHTOYHOH BOJIbl B Ka4CCTBE OC-
HOBHOI'Q BapHaHTa clieAyeT MPHMEHATL PEryIMpyeMbIH IOJOIPEB HC-
XOMHOH BOJAbI BO BCTPOCHHLIX WIH OCHOBHBIX IYYKaX KOHJCHCATOPOB

TypOHN;
Ha TOL[ ¢ Typbunamu, paboTaroiUMH no 3JIEKTPHYECKOMY I'PapHKy

Harpy3ok, B JONOJIHEHHE K HEPELYIMUPYEMOMY TMONOIPERY HCXOJHOH
BOJbl RO BCTPOCHHBIX NYYKaxX KOHJCHCATOPOB PEKOMEHJYCTCS INPHME-
HATL CXEMbl MOJOIPcBa HCXONHOHM Boapl B OCHOBHBIX [7] (puc. 1) wm
TONOMHHTENILHLIX [8] (puc. 2) HMKHUX CETEBBLIX MOJOrpPeBATEIIIX TYP-
OMH, HIIH B BOJOBOJAHLIX TCILIOOOMEHHHMKaX BOJOM, HACPETOH B cere-
BbIX nogorpesaremix [9] (puc. 3). Buibop cxeMmbl onpenensaerca BENMUIH-
HOil pacxoja NoMTOYHOK BOabI H cocTaBoM poOopyaoBaHua TIL;

Ha TOL] ¢ pacxofioM MOAHTOYHOIi BOjBI MeHee 400 M°/4 mpH Ha-
[PYy3Ke BaKYyMIbIX JcaspaTropoB MeHee 60% HX HOMHHaIbLHOM NMPoH3BO-
AUTEIILHOCTH H HEBO3IMOXIOCTH OPraHH30BaTh MOJOIPEB HCXOQHOH
BOJIbI ITapOM OTOMHUTENLHLIX 0TOOpOB TypOHH WIM celreBOH BOJIOH B I10-
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Puc. 1. CxeMa TenaoPpHKaiiMoHHOH YCTAHOBKH
¢ NHOAOrpCcBOM HCXO0,IHOH BOIBI B HHKHEM CETEBOM
Ioorpepartesie:

| -— Typ6iHa; 2 — xoHAeHcaTop; 3 H 4 — HHIXKHHIt H BEpPXHHH ceTeBble

noporpenarent; 5 — rpybonposon nexomuoi Boapl; 6 — y3en yMAryeHHs
IUTH CHHOXKEHMA LUETOYHOCTH; 7 — aexapboHuiaTtop;
8 — sakyymHbiil flearpaTop; 9 — noanHrouHbli Tpybonposo;
10 --- Tpybonpoeon rperomero areHra

REPXHOCTHBIX TEIUIOOOMEHHHKAX JoNnycKaeTcd NMPHMEHEHHE KOHTAaKTHO-
o nojJaorpesa HCXOJIHOH BOJBI MYTEM MPHCAJAKH K HEH ropsueii cerepo

Bo,IbI [10);
IMPHMCHCHHE Napa NPOH3BOJACTBECHHbIX 0TOOpOB TYypbOuH Id nmojo-

PEeBa MCXOMHOK BOJIbI McPell BAKYYMHBIMH JI€a3paToOpaMM HeLeIecoo0-
pa3sHO H3-3a CYHICCTBCHHOrO TMOHHXCEHHA MPH 3TOM 3KOHOMHYHOCTH

TenIo(IKAIMOHHbLIX YCTAHOBOK.
4.2. Ilomorpes BOMbi, HCMOJIL3YEMOW B KadeCTBE I'PEIOLNECIO arcHTa

U1 BAKYYMHBIX [€a’paTopoB, PEKOMEHAYETCS NPOH3BOAMTL B CECTEBBHIX
nejgorpesaTeagx omioi w3 Typoun TOLl. B reruioe BpeMs roma, xoriu

TEMIIEpATypa BOJIbl, NMOJABACMOH B TCIUIOBYIO CETb, HIDKE TEMIIEPATYPhl
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Puc. 2. Cxema TelL1opMKaIMOHHOK YCTAHOBKH
C N10/10rpeBOM HCXOHOH BO/Ibl B JOIIO,THHTE/ILHOM

HHAXHEM CCTCBOM NOl0IpeBaTE.Ic.

11 — gonouHHTERAbHBIA HHXKHHH CeTeBON nNoRorpesarens .
OcranbHiie cb603HaYeHHA cM. pHc. |

rpEOLIEro areHTa i BaKyYyMHOH JeadpaluH, JUIS ero nojaorpesa PUkKo-
MEHYETCA BLIACIATL BEPXHHH CETEBOH NMojaorpeBaicyib, a8 CETEBYIO BOXY
MOCJIE HHXHETO CETEBOro MoJAOrpeBaTeNa HampapJiTh B TEIUVIOBYIO CCTh
yepes Oaiinac BepxHero cereporo nojsorpearens {11} (puc. 4).

[Ipu MamoM pacxone ceTeBoif BOJIbI, MCMOJb3YEMOI B Ka4eCTRE Ipe-
JolIero areHra Uil BAKYYMHOM JIea’pali, Koraa He obecrnicuMBaecrcs
MHHHM aJIbHO JOMYCTHMAs 3arpy3Ka BCPXHEr0 CETEBOro Mol[0rpeBaTeld
TYpOHHBI, a Takxe NpH MPHUMEHEHHH BEPTHKANLHBLIX CTpyiHHO-Oap0o0-
TaXHbIX BaKyymibix AcaspatopoB KOHCTpykuuH LIKTH, padoTaroumx
MPH NOBLILICHHON TeMIepaType rpeiInero areHTa, rnojorpes rpeioumero
areHTa nepel BaKyyMHBLIMH JA€a’paTopaMu Moxel ObITL OpraHH30BaH B
OTACIThHBIX MOBCPXHOCTHBHIX TEIUIOOOMCHHHKAX MAapoOM IIPOH3BOJICTBEH-
Horo ortbopa.



Puc. 3. Cxema remiodpuxaumonHon yCTaHOBKH
C HIOAOTPeBOoM MCXOHOH BOJbI BOJIOM,
HAIPE . ok B ceTeBLIX NOAOIPEBATEANX TYPOHMDI:

12— BOZOBOAAHOM NOLOrPEBATEND HCXQQHOM BOMLI.
OcTanbHble 0603Ha4CHHS cM. pHC. |

Piic. 4. Cxema nojiorpesa rpeloiero areHTa
I BAKYYMIIBIX J€adpaTOPOB B BepXHEM CETeBOM NONOIPeBale It
TeOQGHKAUMHOHHOH YETAHOBIGL:
13 — nonaouti cetesord Tpybonpoeos;

14 -— baKinac BepXHero cereBoro 1oaorpesareny
OcrajibHble 06031Ha4%CHIH CM. pite, |
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S. CxXeMbl TeILIOPHKAIHOHHLIX YCTAHOBROK

¢ BAKYYMHBLIMH Jea3paTOPaMH
no0aBoIHOH NMIMTATE MO BOILI KOT/I0B

5.1. B xadecTBe nepBoH CTYNgHM noaorpesa McxoaHoit Boan! nepest
YCTAHOBKAMH YMSAIMIEHHA WIM 00ecCO/IMBAHMA ClICAyeT HCMONb3OBATH
BCTPOCHHDIE ITYYKH KOHJIECHCATOPOB TeIUI0QHKALIMOHHLIX TYpPOHH.

5.2. Ha TOLl ¢ oTHOCHTEeIbHO HEOONLIMMM pacxonoM Hobasouriolt
MHTATEIbHON BoAbl KOTIOB AONMOJMHUTENLHbIA NMOAOTPEB HCXOAHOH H
obecconeHHONH BOMBI MOCIIC BCTPOCHHBLIX ITyYKOB KOHJICHCATOPOB LicNe-
cooOpa3HO OCYIECTBIATL B NAPOBOMAAHLIX TEILTOOOMEHHHKAX, IO~
YCHHBIX K OTONMHTEIbHLIM oTbopaM TypObMH. B xasecrse rpeomero
arcHTa It BaKyyMHOH jcaj’palupM pPCKOMCHAYECTCA HCNONbL3OBATL OC-
HOBHOH KOHJICHCAT TYpPOHH mnociie MOJAOrpEeBATENIA HM3IKOIro JABJICHHMA
Ne 3 WM NUTATEIBHYK BOIAY M3 JICAPATOPA NOBBINCHHOrO JNABICHHN
[12). Nonorpes mobaBouHOH NMUTATEILHOH BOIBI NEPEH Aca3paTopaMH
NOBLINCHHOIO JIaBJICHHUA CJICyeT MPOH3BOIHMTEL B NOAOIPEBATE/IAX HM3-
xoro gasncHus Ne 3 n 4 (pHc. J).

-« (~
{
S
LB

lud EM :
",,ﬂ?ﬂ
(.
)
I = b

Puc. 5. Cxema noorpesa nexo/ o »o/n
M IPEICIIero AreHTA fNiepe]] BAKYYMHBIMH [leAPaTopaMH
B TeIIOQHKAMOHHOI ycTaHOBKe ¢ HeDO/ L IIHM PACXO0/I0M
X00aBOTHOH NHTATE/ILHOH BOALI KOT/IOR:

| — TypOuna; 2 — xoHaeHcarop; 3 4 — rnaimil H sep XHKH
OTONHMTEALHBIC OTOOPLL; 5 H 6 — HMNAIHA K BepxHMi ceTeBlle
nogorpesareny; 7 H 9 — nonorpesarent HCXomHon
n o6ecconennoit poapl; 8 — obeccompasoman ycranoska;
10 — paxyymusiil ficasparop; 11 — Tpybonposon rperoniiero areHra,;
{2 — peadparop RNOBLUNCHHOTO NARNCHHR
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3.3. Ha Tl ¢ pacxoaoM mobaroyHol NMHTATCIBLIIOA BOMLI Dolee
1000 M3/4 1tnn ec NonorpeBa PEKOMEHAYETC BbUACIHTDL OJAHY H3 TEILIO-
GHKAIYIONHBIX 1YPGOYCTAHUROK. B CCTCBBLIX MONOrpERaTC/IA ITOH TYp-
Ooycratioskit Lcazcoobpaino itoqorpenats o 100-}20°C nobarouHylo
[MUTATCILHYIO BOXY MOCIC BAKYYMHBIX A€a’paTopoB MEpPei MojayeH e B
Jicasparopbnl NOBbUNCHHOro AaBiieHHSA [13]. Yacm: BoJLI MOCIE BEPXHETO
CCTEBOrO MONOTPEBATCIN CJICAVET WCNOIb30BaTh B KAYECTBE IPEIOLIEro
8ICHT® IJI1 BAKYYMHBIX JIC43pa10)OB H BOAOBOTAHLIX TCIUIO00OMCHHH-

KOB HCXomHo# 1 obecconennoi Bo1ul [9] (puc. 6).

! ,._—-—""_---— °

{

3 @

Ttk ;

LR e
=T
-

®

.,

Pue. 6. Cxeaa n1oJorpesa noTokos 200apot1Hoi
MY ST/ ILHOI BObl KOTJIOB € NMOMOLLIO
CeTEBLIX NMOOTPEBaTeICH Telu1oduKalNoiioil
yCrAIIOBKM:
| — TypOHHa; 2 -~ ceTeBbic HOAOIpEBATENN;

3 - J1ea’lparop noBuLILIEHHOrO AagiieHus: 4 — BAKYYMHLII Jcasapartop:
JH 0 - nogorpesares HCXOAHOH K 06ecconeHHO A BOYI
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IHpunoscenue
Cnpagounoe

TENNOBAR 3KOHOMWUYHOCTL TEMNNOPUKALMOHHBLIX YCTAHOBOK
C BAKYYMHbIMU IEA3PATOPAMM

|. OueHky TefnoBoif IKOHOMHMYHOCTH TeIUIOPHKALHONHBIX YCTAHO-
- BOK C BAKYYMIILIMH JACA3PATOPAMH Licjiecoo0pa3HO NPOM3BOANIL (10 Be-
JIMYHHE YOe"LHOH BRIPAOOTKM 3JIEKTPOIHEPIHH HA TEMIOBOM MOTpeO.Ic-
HHM, MOTYy4acMoli 3a cdeT oT6UPOB Napa Ha moaorpe | M' 0b6paGaTbi-
BacMOH BOJILL:

(Z NT ' NE?;)
i-1

Vg = . T - KBT-‘-I/MB, (l)

oamn

H

rae Z Nppi —- CYMMa MOIIHOCTEH, Pa3BUBACMLIX TEUIOPHKALHOH-
it HOll TYPOOYCTAHOBKOWM Ha TEIVIOBOM [HOTPCGICHUH
34 c4yel 0oTOOpOB napa Ha NMOJAOrPEeB TEIUIOHOCHTE-

JICH ROJMOMOATOTOBHTEMLHOH YCTaHOBKM, KBT;

NS —- MOIRHOCTD, 3aTpa4HBacMad HA NpHBOJJ 114COCUB,
[ICPCKAYHBAIOIMX B KOHTYpE YCTAHGRKH BOILV,
HCTIOJIL3YEMYIO B XAUCCTBE IPEIODICTo arelTa Ui
BaKYYMHOH AcarpaipiH, KBT;

Goonn — Pp8cxod oOpabaruiBacMol Mo/UHIOTHON HITH
A00d4BO9HOI MATATEIILHO BOLI, Mo/,

n

[pu onpenenerum 3 Ny, . B LUENAX CPABHEHMSA IKOHOMIMIIOCTH Pas-
-
IHYHLIX BAPHAHIOB CXEM TCMMCpaTypa JAca’pHPOBAHHOK PFOJAbLI /., B
CPABHHBAEMbIX BApHAHTaX MOJDKHA OLITHL, Kak MPAaBHIO, OXMHAKUBOH.
. ~ max
Ec.t XC 3HQ9EHHA I, PadBraloTcd, To JUIA BaApHAHIOR & 1 < T . npH

H

ompesernetmy Y N, ; JOIKHA GbiTh YY4TCHd MOIMHOCTE Ny . MOIY-
r=1

yacMas NMPH HarpeBe NMOMIMTOYHOMN BOABI HA BEIWUHHY [, - [, TI0C/IE
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A€a3PaLHOHHOH YCTaHOBKHM COBMECTHO ¢ 0OpaTHOH ccreBoH BOJ0MH. B
YCTAHOBKAX JUIA Jicadpalyk Ao0aBoYHOH MHTATEIILHON BOJBbI KOHEYHOM
TEeMICPAaTYpPoOH LienecoobpasHo NpHHHUMATL TeMIlepaTypy BOIpl 3a Jea-
3PATOPOM MOBBILICHHOTO JABJICHHA.

2. 3Ha4cHME MoWHOCTH N, ;, pPa3BUBACMON NapoM MpH NOJOIPeBe
TCIVIOHOCHTCNICH Ha I-M Y4acTKe CXeMbl BOJONMOAIOTOBHTCIILHOH YcTa-

HOBKM (HCXOJHOH BOIBI Mepell yMAMYEHHEM M JAeKapboHM3zaleid, rpero-
IEro areHTa JUIA BAKYYMHOH Acalspaluud H Ap.), ONpeAcAcICa o gop-
MYJIC

Ny i = K. D, (i~ %) n, n, KBr, (2)

Vi (v D;, i; — pacxo, Xr/c, ¥ 3HTaIbIMA, KJX/KI, napa, MCIoib-
3yeMoro Jiyid noJorpeBa NoToxKos NoMTOYHOH
HIH 100aBOYHOH NUTATENLHOM BOABLI HA I-M YYAacCT-
K€ CXCMBI,

I — SHTAILMMA cBexero napa, xJx/kr;
N, H M, — MeKTpHIeckHil H Mexanmaeckuii KI1/;
K, — xoapdvmmenT, ynrrbiBaonmii yselmaaeHHe MOLI-
HOCTH 38 CMET pereHEpaTHBHOIO TIOJOIPEBa KOH-

JICHCATa MoJAorpeBaTeyicH BOJAONO I OTOBHTEIIbHOH
YCTaHOBKH.

3. Paliprme cpaBHHBACMbIX BapHAHTOB B S3KOHOMHYHOCTH ONpeEe-
JIACTCA 110 pa3sHoCTH Avw JUI 3THX BAPHAHTOB:

AD = Avy Gt Ae 11-10°° py6., (3)

TAC  Ghoaq — TOMOBOM pacxol nogmmoquou HIu qobaBoYHOil
NHTATEALHOH BOOBI, M,

A6 , — Pa3HOCIbL YACILHBIX PacXoloB TOIUIMBA Ha BbipaboTky
3JEKTPOIHEPIrHH NO KOHACHCAIIHOHHOMY H

TeropHKAIMOHHOMY UMKJIaM, T/(KBT-4);
L], — ueHa ycaoBHOro torumsa, pyo6/r.
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Ha puc. I11 B xa4ecTBe npuMepa MPHBENCHbI 3HAUCHUA V., UIA pa3-

JIHYHLIX CXEM MoJorpeBa MOTOKOB MOMMHTOYHOM BOJL! TEIUIOBOH CETH
nepea BaAKyyMHBIMH JIeadpaTopaMy B TErUIO(HKAIMOHHBIX YCTAHOBKAX.

wBrapi| V.,
38
32
28
24
20
16 N
a o0 b 1 B e

Puc. I11. YaeinHas BbIpaboTKa 3/1eKTPOIHEPIHH
32 cYeT 0TOOpOB nmapa /VIf pa3sHbIX CXeM
1o/iorpena NOTOKOB NOMINTOYHOH BO/IbI:

a — cXeMa ¢ oJorpeBOM HCXOHOH BOb! B MPEIOIErO
areHTa napomM NpoH3soJcTBeHHoro oT6opa; 6 — cxema ¢ NOJOrpesoM
HCXOOHON BOJIbI K TPEIOILEr0 AMCHTA NAPOM OTOIMTEILHOIO
or6opa nocrosavHoro nasneHns Typ6iunn: I1T-60-130/13;
6 — cXeMa NoAorpeBa NPCIollero arcHTa Iyif BaKYYMHBIX
Aca3paTopos H BOAOBOMAHLIX NoJiorpesarencii HCXOMHOR BOIDI
B CETEBLIX NOJOIPEBATENAX TYpOoycTaHOBKH; 2 — cXeMa Noporpesa
HCXOIHOH BOMIBI B HHIKHEM, & IpetoulieH BOAbl — B BCPXHEM CETEBLIX
NOMOrPEBATE/IAX; 0 — CXEMA NOAOrPeBa HCXOIHOH BOObI B
NONOJIHHTEILHOM HMXXHEM CCTEBOM ITOOTPEBATEIC H IPCIOLIETO
AreHTa — B BCPXHEM CETCBOM NOAOTPEBATENIE; € — CXEMA PETYIMPYEMOTO
nogorpesa HCXOXHOH BOMLI B KOHICHCATOPE H Ipeiolliero
AMCHTA B CETCBBIX NMOAOIPEBATEIAX
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