OKCCYIATOOTCACHBADIMA  AIMAPAT HA IITATVBE

PYKOBOACTBO

Tun: MA-4101

Comxepx 8H M4 €

1./ HasHayeHue ¥ o0JACTb IPUMEHEHUSA
annapara
[lpunnun melflcTeBuss M KOHCTPYKUMS

TexHMUec K¥Me MOTAHHHE, INPUHAONEXHOCTH

VHCTPYKIMS [0 pacrnakoBKe

C6opka ¥ nonpobHoe ONMUCOHUE annapara
VHc TpyKuMa N0 OOCJIyxMBaHUD
VHCTpYKUMS IO 3KCIaOATauMK

PaboTH O OKOHYAHMM MccaemoBaHui

MHCcTpyKUMAE II0O YXOIy
YacTO BCTpeuapuuecs HEeUCHpaBHOCTH M
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1./ HABHAYEHME ¥ OBJIACTE IIPVMEHEHNS AIIAPATA

OKceymaToorcacHpapuuit annapaT npuMeHseTca IJAA OTCACHBAHUA
BKCCYRATOB. AnnapaT npuMeHsercs B OOABHMUAX M TOJMKIMHU-

Kax. '

2./ TPVHIWMI DEACTBMA ¥ KOHCTPYHIMA

Onua M3 oauB 3rccynarTocOOpHOit xox0H anmapara Npucoenn -
HgeTcs K MeCcTy OTCacHBaHus, & Apyras K HBcoCy. [locxe
BKJADUYEHMS MNOpUHEBOro Hacoca, uMenlero HeIoc pesc TBeHHH
NpMBOL OT SJAEKTPOABUIATENs, B skccynaroc6opHoit kosbe 00—
pasyeTcs BaKyyM, BCJAEACTBME Uero HAUMHAETCs OTCAacHBaHue
sKccynaTa. Anmapar ycT@HOBAEH Ha WTaTuBe BMecTe C  HOpH-
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HEBHM KOMODECCOpOM, VMERI[MM HEeNOoCpPeJCTBeHHH{ npuson OT
ONeKTPOABUIaTeNs, BEPXHASA M HUKHAA 4YAcTb KOMmpeccopa aa=
KPHTO MEeTaNJNYeCKMM KOXYXOM.

llraTue annapaTa YCTAHOBJIEH HAa TpexX Pea3MHOBHX Koxecax Ias
ofseruedms mepecTaHOBKM. HamexHuil myck ABuraTens C onHO%
dasH MOJHOC T aBTOMATHMYECKU BHIOJIHAGTCH co ExnoMorarenb-
ot pasH, CHAOWXEHHON# BCTPOEHHHM eHTpOGeXHHM BHKIWYATE =
JeM.

3./ TEXHWUECHKVE LAHHHE, [PYHALJEXHOCTY ¥ TEXHJHECKVE I AH-
HHE [PUMHALJEXHOCTEMN

QJe KTpoaBurarenb

HoMMHaJIbBHOE HanpsaxeHue C BOBMOWHOCTHK IEepeKJndYeHns
Ha 220 wau l1lo B

HoMuMHanbHAas MOWHOCTD 125 BT

HoMuHasbHag dYacToTa 50 rn

CKOpOCTH BpAIIEH U 1440 0o6/MuH

Ileurarend nepuomuueckoro neicrsus

[lorpebasieMas MOWHOCTD 375 Ba + 10 %

OTcacHpBaolag MOIHOCTE 600 MM pT.cT. + 10 %

HarHeTareabHAas MOWHOCTE 3 + 1 arm

MouHOCTbH npy nojade BO3Nyxa 12-15 n/MuH

Makc . OONyCTMMH Harpes ;

oBUTraTend OKOJO 60°C

Maxc. monycTuMuil Harpes

Hacoca OKOJXO 80°C

Bec amnnapara OKOJIO 30 KT

PaszuepH oxoso @ 400 x 750 MM

[IpMHALJeXHOC TH, BKINYCHHHE B CTOMMOCTD anmnaparTa:
/Ha poTOocHMMKE OOCO3HAUEHH uudpamn/

DxccynaTrooTCcacHBapuuit annapart co cTe KASHHOU

xonboit emKocThO S J 1 ar
Maxsl#t marpy6ox c kxpaHom B cOope /14/ 1 wr
Orcacupapuas TpyGka /15/, /16/, /17/ 3 mr

e



[laTpyGok coemuuuTenbuuit merananueckmuit /12/, /13/ 2 mr
GyTaap Maanit 1 wr
I'pyma pesuHosas /18/ 2 wr
PeaunoBu# waaur ¢ 25/615x300 MM 1 wr
Pesunonuit mraur g 12/47x2000 MM 1 wr
Pesunopnit unaur g 18/47x2000 MM 1 mr
[lpegoxpauuTenn Buxmana MC 24/4.5 2 mr

[lesec 006 pABHO OTAEJBHO 38KABATH CREAYyDIMEe neTann, KOTO—
pHe He BKJADYEHH B CTOMMOCTBH annapara




MMarpy6okx coexmuuuTeabHH? MeTarauueckui /19/ 1 wr

[larpy6ox Goawsmol#t /20/ . -1 wr-
OrcacuBapumas Tpyda /21/ ; 1 ar
?YTJHP Goabwo# mas npuHagaexHoc el

BMECTO Majgoro/ 1 ar
[lraur peaunoBuit g 25/915x2000 MM 2 ar

/BMecTO 1 pesMHOBOrO IABHIA pasMepaMu
B/ 25/15x300 MM

4./ VHCTPYKUMA IO PACIAKOBKE

[locnre ynmanreHums yYNaKOBOUYUHHX MaTepuMasOB OcyumecTBaseTcsa cOop—
xa annapara coraacHo raase "COopka u noxpoOHOe OMUCAHME
annapara" HacToOfWero pyKoBOACTBA.

5./ CBOPKA M JIONPOBHOE OIIMCAHME AIIIIAPATA

C6opka annapara

C6opka annapara OCymecTBASETCH TAK, YTO HA narpysox £33/,
Haxogsumiics Ha KpWiiKe CTekasHHOR kxoxOH, HaxeBaeTCcs peau-—
HOBH} WIQHI BHYTPEHHMM nuaMerpoM 15 MM, B KOHL® KOTODOroO
pacnosoxeH COeNUHMTEJbHHII MeTasauueckui naTpyoox J38/. K
OAMBE METAJANMUECKOI'0 COeLMHMTEeNbHOro narpybka mnpucoemu-
HfeTCH PE3MHOBHI UIAHI BHYTPEHHMM NUAMETPOM 7 MM,Ha KOH-
1le KOTOPOro yCTAHOBJEH MajHii marpy6ok ¢ kpasoM B .cGope
/14/, uTro6H K HeMy MOray OHTH OPUCOELMHEHH OTCacHBapmyu e
Tpy6kun /15, 16, 17/. Co6parruit Traxuu ofpasom annapat ro-
TOB K JKCOa0aTalUMU,

MloxpoOHOe onucCaHue annapara

- AnnapaT yCTAHOBJEH HA WUTATHBE M COCTOMUT U3 HuxHe h n Bepx~—
He#t vacTu. O6e YyacTM B8KDHTH METAJAJIUUECKUM KOXYXOM.

B uuxHelt yacTu pasMeum@eTcs KoMnpeccop B cOope C 3JeKTPO—
ABUraTeseM, M3 uYKucJaa8 NBYX OJNMB KOTOpPOro BCACHBADMAA COe=
AMHEHA C BKCCYRaTocOOpHO# KoxGOi, B TO BpeMs KaK HArse-=
TaTeabHAs COEfMHAeTCH NaTpYGKOM, HAXOLsMMMCS c6 0Ky BEpX-—
Hero KOxyxa. 37lech YCTAHOBJEH BaAKYyMMETD, noxasusaoumi
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BeAMUMHY OTCACHBAHUS ., DAeKTpUYECcKOe NOAKAVYEHME C npegso-
XPaHUTENAMU U HOXHHM BHKADYATEJEM TAKXE BCTPOGHH B HME-
Helk yacrTu,

B Bepxnelt yacTu Koxyxa pacnoxéraawca 9KccynarocOopHas
Kox6a. Bpauwuomasacs kHonka /7/ npu Bpameuuu no crpeaxke sa-
avMpaeT, a npu BpauleHUM B NPOTHUBONOJOKHOM HanpaBae HUUM OO
ynopa noxHuMaeT Kpwuky /8/, sakpupapilyw koaby,.locse cus-
TUSA KPHIIKM KOJAOY CAEerka HAKJAOHMB, MOXHO BHHYTb M3 - HOX
KOXyXa.

Ha kpuiike -B- aakpenseHw 2 narpybKa AaAA PEe3VMHOBHX ULIAH-
ros. K xoporkomy narpybky /9/, HA KOTOPOM MMEETCsa KJAMNAH
/1/, npenorepawabuuii nepeaus, HENOCDPEACTBEHHO MNOAKADYA-
' eTcs OTCacwBapimit PeSMHOBHIA WIAHr, unyumit OT JBUraTEsS .
K Toacromy narpy6ky /11/ nomkaouaercs pesuHOBH)t  wWxaHr,



XavHolt 300 MM,HEpDYXHHM ZuaMeTPOM 25 MM M BHYTDEHHUM Rua—
MeTpoM 15 Mu., H ero KoHuy npucoeauHserTcs COSAMHUTEAbLHHHU
Meranauyeckuit narpyéoxk /12/, x narpyOGKy TOHKO# OaMBH KO=—
TOPOrCc fIOAKADYAETCHA ONUH M8 NBYX PeSMHOBHX UNAHroB 612/7
DANHO# 2000 MM MAM OLMH us ABYX PesMHOBHX LJXSHIOB £18/7x
X2000 MM, KOTOPHE COefMHeHH Mexny cobolt MeTasauyec KuM co-
exuHuMTenbHEM naTpy6kom /13/. K cBOGogHOMY KOHULY 8TOro
PEesMHOBOI'0 UAHrA NpPUCoexMHAeTCH narpybok ¢ Kpauodm /14/,

K KOTOPOMY NOLKADYEHH OTC&cHBapume Tpy6w /15,16,17/. B
caydyae He O0XOLMMOCTM UPYTMM COegMHMTEJAbHHM naTpybkom /13/
MOryT OHTH NOAKAOYEHH AONOJHUTEJbHHO PE3NHOBHE UWIAHIHM,

Peryanpoeka oTcacwBapullero yCHAMs OCYWECTBAAETCH BpaWeHU—

eM kxanaHa /22/, Haxomsuwerocs Ha& Kphuxke /8/ makum obpa-

8OM, YTO CJeNns 38 BAKYYMMETDPOM M BpAUAs BMHT KJanaHa Bie-
BO, B CUCTeMy nonaeTrcs ﬁonoxnurenbuo CTOJbKO BO3AYXA,

YTOOH OGHX JOCTUIHYT TpeOyeMmuit BAKyyM.




Kaanas /1o/, fpexoTBpauapmuit nepesun, NPEeNATCTBYET HANOA-
HeHUD KOAOH CBEpPX YCTAHOBJEHHOrO YpoBHs. B aTOM  cayuae
XUIKOCTH NPUINOAHMMAET pesaMHOBY® rpyuy /18/ mo BcacHBap-—
Wero OTBEPCTMSN M, TAKkuM O6paaoM, 38UMpAET ero. I9TuM npe-=
nynpexnmaercs momanaHue BumeseHus B Komupeccop. llocre nHa-
NOJNHEHUA CTeKASHHON KONOH ee ONOpPOXHEeHUe OCYUWEeCTBJAAETCH
TAK, YTO CHAYAJA NOBOpPOTHas KHouka /7/ [10B OpauuBaeTC s
NpoTUB CTpeJKu nO ynopa, Oraronaps 3TOMYy MOXHO MMIONHATH
KPHIIKY /8/ u caerxa NPUIOOAHAB M HAKIOHMUB KOJOYy, €€ MOXHO
BHHYTbh. I[IOCKOABKY MH X€J8E€M NPOMHTb KpDHWUKY, TO pe3uHOBHE
IUMAHCHM cJAelfyeT CHAThH ¢ oO0oux narpyokop, npuaepxarTh KpH-=
Ky M KHOOKY BpPAWaTk B HANDABJIEHUM CTPEJKM AO TeX Nop,no-
K8 KpHIUKe He ocBobomurcs. B Bepxuelt npanBoil yacTu KOMY Xa
pasmeuleHa OJMBA /23/, coenMHeHH8a C HarHeTaTeJbHO OaU—
Boit komnpeccopa. Ecau Heo0XonguMMO HarheTaHue /naBienue/,To
 PesMHOBHl MWJIAHI MONKAOYIETCH X Heli. B aToM cayuae anmna-
paT npMMeHgeTcs B KauecTBe Komnpeccopa. EcrecTBeHHO, OR-
HOBpDEMENHO OJf OTCACHBAHMA M HATHETAHMS 8nnapar apuMe -
HATBHCH He MOxeT. [logroToBJEHHHI TaKIM oépaaom anmnapar
TencenbHON BMAKON NOAKADYAETCH K CETH M HOXHON nemnanbp

/24/ BKAOYEETCSH.
6./ VHCTPYKLMA 110 OBCJIVEMBAHMID

AnnapaT paspeliaeTcs MNONKIDYATDH TOABKO K OnHOpasHOl ocme-
TuTenbHO ceTum mepemeHHoro roxa. llrencenpHas poseTka C
TpeMs WTEKepaMm, LB U3 KOTODPHX HOAKINYANT ceThb, & TPeThbs
Hosme saseMieHus. AnnapaT/ NOCTABASETCs BKIDUEHHHM Ha HA=
npaxerue 220 B. Ilepen BBejpeHueM annapaTta » SKCMAOATALND
caenyer yoemMThCs B COOTBETCTBUM NONKIOYEHUSA 9JEKTpPOLBM—
ravess HanpakxeHUD ceTu. [IpaBUABHOE NONKINHEHUE nposepsa-
eTca no Tabaiuuke /3/ HA BJAEKTpOLBATaTExNEC. Ecau mBurartreab
Tpe6yeTcsl NEepPEeKJRUUTH, TO BUHTH /2/ BMEHEro Koxyxa 7 & T
OTBMHUMBADTC S, HUKHMI KOXKYX CHUMaeTCs ¥ IO cXeme HA Tab-
anuke /3/ dMeKTDOABAraTeAs N€pPeKADYAeTCs COOTBETCTBEHHO
HanpsgxeHuD CeTH. Hoe-Kon by -y WPenecenbHO PO TKH HE o6e—
v&neﬂnsaewenwa&a&mzeﬂﬁe?mTﬁmBneﬁﬁ-om“xaéemn~n~rneano”"33-
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seunennu-#4#7-.uo-n--..-.aa-nu-uoﬁ-a-unaog-anaannoa
POt ORI OO PO —H— B OTON D OTONHOM PRV IYT Aﬁnapaw cHabxeH
OTHesbHHM NpexoxpaHureseM /5/, KOTODHIt MCKADUEET nepe-
rpysaKy HBUraTexs.

PaGouMe BSJIEMEHTH anmnapara - nepen okcnaoarauueil — nombu-

panTcs C Y4YeTOM OTCACHBAEMOr0 KOoJAMYecTBa asKccymara. Me-,
Tanriuueckue coenuHEMTenbHHe narpybkm /13/ u /19/ npensas-
HAYEeHH OJf IIPUCOeLMHEeHUS 2-3 PE3MHOBHX UJIAHI'OB.

B cay4yee OTCACHBAHNG MeHbIErQ KOJMUYECTBA XKMIKOCTH K NaT-
py6ky /11/ nomkanuaeTcs pesuHOBHiI mraHr gR25/615x300 Mu, XK
KOTODOMY IDUCOEIMHSeTCH MeTanauuyeckuit cOoemuMHUTENbHH] na-—
rpy6ok /12/. K Hemy nonkapuyaeTcs DesMHOBHI uaHr g18/47x
x2000 MM. [IOCKOJBKYy uMeeTCs HeoOXOOMMOCTH B YOAUHEHUMU
Tpy6onpoBoOna, TO YCTAHOBKON COENMHMUTENBLHOI'O narpyoxa A3/

NONKAOYAETCH M ApPyroit pesuHoBHi usaHr maunao# 2 M. B KOH-
[[e pPesMUHOBOrO WJAHIa ycmaaasnnaaewcﬁ Maas#l DaTpyoox c
kpauoM /14/, K KOTOpPOMy IO HeOGXOZMMOCTM IDNKJNYAWTCH OT=

*

cacuBapume Tpyoéwm /15, 16, 17/.

B caydyae OTCacHBaHUS 6 oJbllero KOJAMYECTBA MUINKOCTH, €CJau

[0 88Kasy OHJ NOJy4YeH COXbUMI KOMONEKT OTCAaCHBawmuX TpYO,
ro k narpy6xy /11/ nomnkamuaercs 2 pesMHOBHX uuaira g# 25
/#15X2000 MM, KOTOpHE COELMHANTCH METaJJINYeCKUM COeRMHN-
TexbHHM narpybkom /19/. Ha KOHLe UIQHra yCTaHaBAMBAETC
6oapuwoit marpybox /20/ M K HeMy HNOLKJDYAETCH OTCacHBapWas
Tpy6a /21/.

[locae nozbopa pabouux OJEMEHTOB annapara nepen TeM, Kak
NpMBECTM &NNApaT B LeiicTBME, NYCKOBHM BHKJIDUYATEJAEM /24/
caenyeT NpoBepuThk yPOBEHP Macsa B OKOile uKe /6/ Ha KOHIe
Hacoca. YpOBeHBb MAacja He JOJXeH OpeBHUaTh INOJOBMHY CMOT—
poBoro oxomka. Ilocse 2TOro BMJAKA BBOLMUTCH B WTENCEJSbL M
BKIDYaeTCs BHKJouarexb /24/. AnmapaT caenyeT JKCIIoaTH-—
poBaTh O BOBMOXHOCTM IIePUONMUYECKM TAaK, yTO6H Kaxiuii ne-
puon paboTH He npesHuUan 3 qaéa. 9TMM HOpenoTBpallaeTCs Bpe—
ILHOE IeperpeBaHue.,



7./ VHCTPYKUMA [0 SKCIIOATALVNA

Annapar caenyeT co6parb B COOTBETCTBMM C uHCTpyKumMe# 1o
o6CcAyXRMBAHUK, @ 3aTeM YCTAHOBUTEH BOsJ€ KPOBATH 6 O BHOT O
wau onepauuoHHoro crosaa. llocxe ycTaHOBKM amnnapara oTca=
cHBapmag Tpy6a BBOLMTCH B OTCAcHBZeMoe MecTo, 3aTeM He-
06X0NMMO CJEAMTh, MOCTyIaeT JUu XUOKOCTH B aKccynarocOop—
Hyo Koa6y. ECau nocTymaeT, TO OTCACHBAHUE IPONOAKAGTCS.
Heo6X0AUMO CJAELUTH 38 KOJAMYECTBOM OTCAcCHBAEMOr'O dKccyna-
Ta IO Tex NOp, MOKA ero ypoBeHb He NOCTHIHET WAapAKOBOIO
sanopHOro kaamnaHa /18/, Tak Kak MapuK B 3TOM cayuae 3a-
KpoeT BCacHBapllee OTBEpPCTHE.

8./ PABOTH II0 OKOHYAHIM JICCJIELOBAHNIL

llocae pa6oTw c annapara caenyeT CHATH PEe3MHOBHII UWIAHD ¥
[IPOMHTE UMCTON BOHOI. NaTpy6km M OTCAacCHBaouue TpyOH CTEe=
PUAMBMPYDTCH « dkccymarocOopHas xonb6a BHHUMaETCs cIoc 00oM,
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YKQ38HHHM B MHC TPYKUMM IO OOCAYRMBAHMD, MU nomsepraeTcs
MoiiKke yuctTol Bomoii. Ilo OKOHuaHuM onepaluM 10 OUMCTKe He-
06 XOmMMO NpousBoOaMTE COOPKY B COOTBETCTBMM c rnasoi
"Cbopka anmnapara'. :

9./ VHCTPYKIMA IIO YXOLOV

Yxon 38 anmapaTOM OrpaHMuMBAeTCs TIJ8BHHM O0OpasoM HaA cMa-
8Ky HNOPMHEBOI'O Hacoca.

3aMeHa MacJaa nponaaoﬁumcg cnycTs 20 uyacoB paboTH HOBOIO
annapara,a SaTeM CHYyCTs kaxnux 50 pabouux uyacoB. llpu sa-
MeHe Macxs cJaanyeT cHaTh HuxHMi Koxyx. Hakaonus annapar
1 BHBMHTHUB MACJOCJAMBHO} BMHT, Haxomsumiics Ha nHE Koplnyca
Hacoca, uepes OTBepCcTME, HAXOAqlleecs HA JHMIE MACNO CJaM=
paeTcHg B INOCYLY. 3@TeéM BMHT CHOB& 38BMHUMBAETCSH U uepe 3
OJMBY, HaxongllybCs HA KpHIIKe KOpmyca Hacoca, - O603HaUeH -
HY0 KDACHHM KOJBLOM, M CHAOREHHYW KODPOTKUM [IOJMNXJIODPBIHM-=
JOBHM NMATpyO6KOM, MacioM 3amnoJHgeTcs MPOCTPaHCTBO TakK,
uyTO6H ypoBeHb ero OHJ BMIEH Yepea OKOWeYKO. Heob6xonnmo
caenuTh 38 TeM, 4YTOoOH He OHJO 3anpaBJeHO MHOTO macJaa, ubo
B TAKOM cJyuyae IIOplleHb MOL8eT CJAMIIKOM MHOT'O MacJkga B Mac=
soyxosureab. llapasnenbHo ¢ STUMM BHBMHUMBAETCH BUHT, Ha=
XoAfuMiics CO CTOPOHH HACOCA M U3 MacJAOyJOBUTEJs CAMBAET—
cg nonapmee B Hero MacJsaO0, & 38TE€M BMHT CHOBa YyCTaHaBIAM=

BaeTCcqd HA8 MeCTO.

10./ UYACTO BCTPEYARIMECHA HEXCIIPABHOCTH M MX YCTPAHEHVE

[lpuauHaku Heucnpas- BeposaTHwe Npu- Cnocof ycTpaHeHus
HOC TH UMHH :

Kniananu Hacoca He Knanauw sarpsa- CHATH KPHIKY Haco-

paboTanT ~ HeHH ca ¥ nporepeTrk ne=

TaAM KJ8MAHA UYUC—
TO# TpaAnkKoi
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Bunas mapuK samnop-
HOI'O KJalnaHa BKC=—
cynaToc6OpHO# KOx-—
OH

Kopnyc Hacoca OHC=
TpC neperpeBaeTcH

Paboyee KOaECO He
BpamaeTcH

[Ip ouMcTKe pac—
Kpunach o6oiiMa

WapacxonoBaHo
MaCcJ0 MacJasgHO-
ro pesepsyapa

3aengaeT MJIM CKO-
NUJ8chb I'pask

CaenuThs 38 TeM,
yro6Hu ofoiiMa . 1pKu
OYUCTKE He pAaCKpH-

Baxacbk

3anpaBUTh MacJo co-
I'JIACHO MHCTDYKLMMU
no yxony

CarenyeT BHBUHTUTDH
BUHT Ocyu pabouero
xoneca., OuucTUTh
ocb, 8 38TeM YyC-
TQHOBUTh, CMA38B
KOHCUCTEHTHO! wa-
PUMKOINOZWHITHUKOB O
cMmaskoit, Pabouee
KOJeCO I OJXHO Bpa-—
uaTbCcs BOKpPYI BEep-

TUKAJIBHON OCH,



