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11-BOB. Hedr xonauruaan OUTYM HILIa0 YUKAPHII JKapaEHHHA XaKHIa MabIyMOT
1.1. HedT MmaxcynoTiaapuHur TaBcudu

Atmocdepa Oocummia xaiimanraHma HedTAaH KyHumaru Qpaknusiap

OJIMHAIH.

H.K — 140 ° C - 6ensun dpaxmuscu — 180 ° C (205 c).
140-180°C - urpouH Qpakuusicu

140-220°C - KepocuH (pakiusicu

180 — 350 ° C — ausems (bpaxamsacu

0 N o
350 " C maH roxopm Xapoparda XaimamaguraH (paxius MasyT aeiuianu.
MasyT BakyyM OcTHJa Xalanaau Ba KyiHuaaru Gpakiusra axxpaiam:

Mortop Exunruau onum yuyH:

350-500°C — Bakyymid ['a30iinb (Bak. AHUCTHILIAT).

500 - BakyyM KOJJUK (TyIpOH)

Moiinap onui yuyyH

350-420° C  enrun moit ¢pakamsacu (TpaHCPOPMATOPHBIN TUCTHILIAT).

420-490° C ypTa Moii (paknusicn (MaIMMHHBINA AUCTHIUIAT),

450-490° C orup Mo ppaKkIusIcH

4900C rynpon

Hedr acocan Bomopoj Ba yriepojjiaH TapkuO TonraH. YTJIEpOJHUHT
Muknopu Hedtaa 83-87 %, H2 - 11.%-14 %, Oynnau tamkapu vepraa S, O, N
6op.

Hedt maxcynornapunur xapakrepuctukacu: Hedt MaxcyloTnapyHHHT acOCHi KHCMHM XK XYXaJUTHIa
Exwiru Ba cypkoB Moiimapu cudatuna umiaThnagu. HedT MaxcysloTIapUHMHI HHMCGATaH KaM KMCMH GMTYM
OJIMII Y4yH, 3JIEKTPOJ KOKCH, KaTTHK Napa(uHIap OJHII yUyH MIUIATAIAANM, KOJIraH KUCMHM OPTaHWK CHHTE3Na —
IjlacTMacca, CHHTETHK TOJIa, CHHTETHK KaydyK, YrUTiap Ba X.K. onuuijga uuuatwiaad. lyHuHr yuyH Hedr
MaxcyJnoTiIapyu KyWuiaru rypyxiapra OynnHau:

1. Exunru. 2. EpuryBun kepocuH, 3. DpuTyBUMIap Ba IOKOPM OKTAHJIH

kymumuanap, 4. Hedr wmoiimapu, 5. INapadumnnap, nepesunnap, Basenurnap, 6. Hedr outymmapu, 7. Ba Oomika
Het Maxcynotnapu. 2. Exumru. 1. KapGropatop Exumrucu (aBua-aBTOMOGHIB GeH3MIapH, TPakTOp Exumrucu).
2.Peakrus, 3. Jlusens, 4. ['azoryp6unanap. 5. Koren (ko3on) Exumrucu.

Exunrunap — cyrlok Ba ra3cMMOH, EpUTYBYM KEPOCHMH, SPUTYBUMJIAP, CYPKOB MOIIApH, KOHCHCTEHT
MOMJIap, KaTTHK Ba sIPUM KaTTHK YTJIE€BOJIOPOAJIap; napaduHiap, epe3uH, Ba3esnH, HeT OUTymiapH, rexiap,
HeT KHUCIOTajdapu Ba YJNApHUHI  XOCHJalapH; MbUIOHA(TIap, cCyibpokucioTanap, EriaM — KUcjoTajap.
WHnuBuayan yrieBoIOpOAJap: ATWIIEH, MPONWJICH, MeTaH, OEH30JI, TOJYOJI, KCHJION Ba OOIIKa KUME caHOaTH
yuyH XoMamé xucobnananu. Miia6 uumkapum XakMura Kypa CylOK Ba Ta3CMMOH EKWIFMIap, CypKoB
MoiiTapn Ba KEHHHIM MaiTaapia MHIMBHAYal YIIeBOAOPOMIAP aCOCHI MaxcylnoT Oyamb KOJIMOKAA. EKuIFmmap
MIIATHIN coXacura kapab kapGropaTopiap Exunrucu (aBua Ba aBTOOGEH3MHIAp, TPAKTOp EKuiFucH), peakTHB
Ba TypOOpeakTMB JBMraTe/iap y4yH Ju3elb, Ta3oTypOMHa Ba KoTel Ekuirucd cudaThia MILTATHIAIM.
Bensunnap kyitunaru cudarra sra OyJIHIIN Kepak:

1. Masbiym ¢pakius cocTaBura.



2. TylinHrad mapiap 6ocumura.
3. JletoHarus Ba KUMEBUH Oapkapop.
4. AmnnapatriapHU 3aHIJIaTMACIHUTH Kepak.

Exunru Ba MoitnapHunr omumumm. Mabiymkn, HedT Ba Ta3 CAHOATUHMHT PUBOKJIAHMIIN MKTHCOMIHIA
PUBOXKIAHUITHUHT AaCOCHHM TalIKWi 3Tafau. HedTnan Typnu-tyman HedT MaxcyloTiapd OJUHHO, OJMHTaH
MaXCyJOTIapHHUHT TCHT IpMH He(T Moimapu yiymmra Tyrpu kenagu. HedT Moiinmapu CypKOB MOMIApHHUHT
ACOCHHHM TalIKWI KWiInO, KATTUK FO3AJIAPHUHT OUp-OMpH OWIaH WINKAJAHWIIKH HATHKACUAA CMUPWIHIIINHA
omauau  onamu. lllyHuHraek, HedT MOWIAPH WIUIATHIUIN  [IAPOUTHra Kapad HMCCHUKIMK  TallyBYH,
TVBJICKTPUKIHK (TpanchopmaTtop, Kabem Ba X.K.), aHTHKOPPO3HMOH XOCCAlapWHU XaM HaMo€H 3taan. Hedt
MOWJIApU TEXHUKAHWHT TYpJIH cOXalapuia WUUIATHINO KeIMHMOKAa Ba  Xap-Kaiich coxa y4yH TYrpu
TaHJAHJTaHraH MOW NIy COXaJaru KypuiMma, JKMX03, YCKyHa €KM MallliHa MEeXaHM3MJIAPHUHT HILIAII
YHYMJOPJIUTHHU OIIUPHUO, UILIALT MY/IATHHH y3aWTHPaIu.

HedbTt Molmapu ONMHUIIMHUHT acocuil kapaCHu Oy - MasyTHH BaKyyM IIapoOHTHIA XaWmami OYiuo,
KeiinHrn Oapya OOCKWWIAp, Iy OJMHIAaH JUCTWLIAT Ba  KOJNJMK  MOWIAp  TAapKUOMIAH  yHUHT  HIIYH
nmapameTpiiapura caaOuii TabCHp KypcaTaauraH KOMIIOHCHTJIapIaH TO3ajall kapaéHiapyu OuiaH Tyraiau. bynmaii
canOuii KOMIIOHEHTJIap KaTopura: cmousa-achaibTeH MOJANAJIapH, MONUIMKINK apOMaTHK YIJIeBOJIOPOAJIap,
KaTTUK napaduHiap, TapKuOUaa OJNTHHIYTYPT, KHCIOPOJ Ba Q30T CaKjIaraH reTepOOpraHuK OMpUKMalap KUpaIu.
Hedt moitmapu — TapkubOura kapad, OJMHWINM Ba KyJUTAaHWIHINUTa Kapad cuH(maHaan. TapkuOura kapad Hedr
MOIJIapy JUCTIILUIAT (Ma3yTHH Xaiina®) Ba KonmuK (TyApoHHH jaeacdanmsTH3anusiad) Moimapra OYiwHAIH.
OnuHMIIMra Kapad KUCIOTATH-UIIKOPHIA TO3aJall, CEJEKTHB IPUTYBUYMIAp EpAamuaa To3anall Ba MHAPOTO3ajalll
ycymnapura Oynunanu. Kymmanwmumura kapad HedT MOWIapH CYpKOB Ba HOCYPKOB Moiiaapra OYJIuUHAIH.
Motop, umnuHAp, TypOMHA, KOMIIpeccop, ac000, TPaHCMHCCHOH MOWJIapu — CYpKOB Moillapura Kupca,
TpaHchopMaTop, KOHICHCATOP Ba KaOen MOWIapu HOCYPKOB Moinapura kupaaud. HocypkoB MoIapuHUHT acoCHid

Ba31/1(1)ac1/1 — DJICKTP KUCMJIAPpHU U30JIALUsAIall Ba HCCUKIIUK TalllHIIT XI/ICO6J'IaHaI[I/I.

1.2. Exnarn Ba 6UTYMJIADHHMHT OTMHAIIHN. BATYMIAPHUHT KjIaccHpUKATMSCH
1.2.1. Exunru Ba 6UTYMJIAPHMHUHT ONMHUIIN.

Hedt Oy — Oup - Oupuaan KaiiHaim xapopati Omiad Gapk Kuiagurad Typiu riaesogopoiap (C = 83-87 %, H
= 11-14 %), cmona-achanbTeH MaxCyJoTJIapd Ba TapKuOHWIa KaM MHKIOpAa OJITHHTYT'YPT, KHCIOPOZ Ba a30T
cakJlaraH OpraHvK OUpUKMaJapMHUHI Mypakkad apanammacuaup. Hedr opartma, xopa paHriam moiicumoH,
€HyBYaH CYIOK Moaja 0ynu6 y3ura xoc xuau 6op. Y cyBaaH Oupo3 eHrws Ba cyBna spumaian. Hedt - acocan
BOJIOPOJ Ba YTJIEPOJJIaH TAUIKWI TonraH. HedTHWHT TapkuOuHH Oapda yriieBOAOPOAIapHUHT acOCHl cHH(pIapH
— mapadunnap, HahTeH YIIeBOJOPOIApH, apOMATHK YTIICBOIOPOUIAP Ba YIapHHUHT apanamManapu (mapapu -
HapTeH M, HadTeH - apoMaTHK Ba X.KJap) TamKwi Kwiaan. Hedt xoMm amécu TapkuOuma TyMHMAaraH Ba
oNeUH YIICBOJAOPOIJIApH XKyda XaMm kam Oymamu. By yrieBomopomnap TepMHK Ba KaTaIUTHK jKapaHiapnaa
YTIEBOAOPOATIAPHUHT KUMEBHH MapyalaHUIIN OKHOATHIa HTWI HeT MaxCyoT-
nmapuga xXocun Oymamwmnap. HedT yrieBogopoAapWHUHT acocuil cuHGIapu OWp XWJI TaKCHMMJIaHMaran OYimo0,
ynap He(QTHUHT KenuO 4YWKWIl Tabuatura OOFIMK OYiamu.

Anxannap. Ankannap He(T CakJIOBYM XyAyAJApHUHT Oapuacuaaru Ba TaOWuii €HyBUYM Ta3apHUHT TapKUOHWIATH
YTICBOAOPOAIAPHUHT aCOCHIA KHCMUHY TalIKi 3Tanu. JyHé€na Oapda He(T CakJIOBYM XyIyIUTApHUHT HedTUTa
Kapal aJikaHiIap MHKIOpU Xap xwiga Oymaan. Ty3mwiumm >KuxXaTHUIaH KyJa KHIHK MOJEKyaaapiaaH uoopat

OynraH ankanmap, HeGTHUHr EHyBuUM rasnmapu OYnub xucobmanamu. Xap Wwim ayHH Oyitnua Kapuiub

1,5*1012 M3 Tabunid Ta3 Ka3ub yukapwiagu. Ep octmmaru Tabuwmii rasHuHr Oocmmu 25-30 MIla ra eramu.



IlyHuHT y9yH yHZIA SpUTaH CYIOKJIUKIAP, SHHU YTIEBOIOPOUIAp HOPMAJl X0JIaTAa KaTTa MOJEKYISIp Maccara sra

Oynmamun. Hedpr Ba Ta3 TapkuOumard HOpMal Ty3WIHIIra odra Oapya ajKaHJIap MeTaHIaH TO

tputpuakonTanrada (C,;Hgg) OYnramnapu axpatu® omunrad. Hegraa ynunr xaxmumii muxaopu C ydyH

1,8% rava, C, yuyH sca 2,3% raua 6ynumu MymkuH. Akcapusar C,, rada 0,09% rada xamaiiu®é Gopaim.

AJKaHTApHUHT e€p Kabpuaa Naino Oymumu HePTHHHT YMyMHH TeHE3WCH acleKkTiapu cudaTtuga
Kapananu. Huknoankannmap. HedTHHHT acocwii KUCMHHH IUKIOANKAHIAP TAaIOKWI 3Tamu. Hedrt tapkubuna
MOHO Ba TOJUMIMK/UIM LUKJIOAJKAHIAD ydpaiau. YMyMaH ylap IMK/UIM Ty3WIHIITa sra Oynnd ymMyMui
tbopmynacu -C | H,, opkamu
xapakrepiaHany. Llukmoankanmap, MapkoBHUKOB TOMOHWIAH HadreHymap nae0 Homianrad. KelnHuanmik
HadTeH  yriueBomopo/ulapu  JeraHia  HadakaT MOHOLUMKIUIM  YIJIGBOAOpOJap,  Oalku  IOJIMIMKILIH,
HOJIMMETWIICHIIM He(T yrieBoNOpoUIapy TyIIyHmwIa Oomnnranmu. OQnuid LMKIAHIAp LUKIONPOINAH, IUKIO0YTaH
Ba YHHHI TOMOJIOTHK Katopu Hedraa ydpamaian. CnH2n katopura Teruuutd 0YiiraH MOHOLMKIUIH TY3MIIHILTA
ora OynraH HaTeHIAap LHMKIONCHTaH, LIEKJIOTeKCcaH YIieBolapuia KeHI MabHOA N30XJa0 Oepuirad. ApoMaTHK
yrieBopopomiap. MapkoBuukoB Ba OrnobnuH, baky koHummaH wukaauran HedT TapkuOuHM YpraHaéruo,
CyIb(QOKHCIOTAIAp OPKAIU TOJYyoJI, OCH30J, KCWiIon 3TwibeH3on 1,2,4, - TpuMeTwiOCH307 Ba my cuH(ra

oug ~ Oup KaHYa apoOMaTUK YIJICBOJOPOJUIAPHU axpaTHO oyawiap. XO3UPrH KyHIAa HEDTHH TapKUOWMHU

TEKIIMPHIIIAP LIYHH KYPCaTIMKH, OEH30J1 TOMOJOrIapuHUHI sKuH romonornapu (C, —C,,) kymiabd yudpaiimu.

HedTHHHT KepocHH — Ta30ile Qppakuusacuaa, KalHAII XapopaTH (200—3500C) Oynran OEH30JI XOCWIApUIAH

TalKapy HadTaJIMH Ba YHUHT SKAH TOMOJIOTJIApY OUITUKILTH KOHJCHCAIMsUIAHTaH apOMATHK YIJIEBOIOPOIIAD, SbHH
C,H,y_y, yupaiinun. bup xun HedT TapkuOHIaH OJIMHIaH KEPOCHH, Ta30illb XaM O€H3MH (pakiusiapu

TapKUOUAAard apoOMaTHK YTICBOJOPOIJIap, XaMMa BaKT ra3oiib TApKUOUIATHIAH KaM OYIaji. f’pTaqa 15-35%
raga >KyJa Mypakka0 SpUM LMKIJIM apOMaTHK YIJIEBOJOPOAJap HE(DTHHUHI IOKOpH (pakumsuiapuaa ydpaau.
Ben3on Ba yHHHI TOMOJIOTJIApH, IMKJIOATKAHJIApAAH XOCCAIapW KMXATHIaH Kyn (apK Kuiaagu. 3UWINTH Ba
CHHIMPHII KYpCAaTIW4M FOKOPH. APOMAaTHK YIJIEBOAOPOJUIAP, acOCaH peaknusara KUpHUIIyBYaH XHCOOIaHaIH.
Macanan, rajutonJyiai, cyjib(uaian, HUTpatiall, €H 3aHXKUPIAPUHHUHT OKCHUIAHMIIM, XaMmJa ACAJIKWIIANIIa
OEH30J1 XaJKaCHHM TUAPATIAHMIIM IIyJap kymijacura kupaad. HedT Typau HedT MaxcynoTiapu OJMII y4yH
acocuil XoM amIé XxucodaaHaau

(600 ra sxuH HeT MaxXCyloTIapu acCOPTUMCHIApW Kain KwinHraH). Kyiiuma Exkwnrn Ba MOWIap OJUIIHUHT
TEXHOJIOTHK J>KapaHiapu cxeMacH KentwiaraH. HedrTHu Kalita wmmam >kapaéHUHUHT OMPHHYM TEXHOJOTHK
3aHKHPH — HE()THU CYBCH3IAHTHPHUIN (TY3CHU3IaHTUPHUIN) kapaCHH XucoOmaHmO, Oymma DJIOY kypuimacuma

HeT TapkuOMIZAaH MeXaHWK apajamMaiap, CyB Ba CyB OMYJIbLUIAPH, MHHEpPAJ TY3Jap aKpaTHiIau.

CyBcuzinanTupwirad HeT 350°C xapopatna Km3aumpwmb ATna xaligamamgm Ba  TapkuOWAaH — ©HTHI
(dpakuusIap axpatwimoO, KoMK cudaTuaa MasyT Komagu. JKapaHHHUHT acocHid KypUJIMacH PeKTH(OUKAIMOH
KojloHHa Oynu0, komoHHama HedT MyalsH Oup XapopaTaa XaWganMaciaaH, Oalkd KOJOHHA OalaHIIUTH
Oyiinya OepwiraH Xapopamiap opanuruiga XadWgamagu (ppakmmsiamn). HedTHunr acocwit  cudartuam
Oenrunaiauran xoccacu - Oy yHUHT (pakiinon Tapkubuanp. Hedptau armocdepa Gocummma ATnma xadpanranna
YHIAH Kyhujaru

(hpakumsIap OJIMHAIN:
0.x.X. 60 ’c- YTIIEBOIOPO/] Ta3aapu

170-200° C - Gersun dpaxmuscy — 180° C (205° C).



160-200°C - aurpouH Qpakuusicu
170-240° C - xepocun ¢paxuusicy
200-270° C - rasoiin dpaxumsicu
240-350 0 C - mu3ens Gpakuuscu

350°C JIaH FOKOPH Xapopatja xainanaaurad Gpakius - Ma3yT Ieiiaau.

Moiinap OIMHUIIMHUHT TEXHOJIOTHK jKapa€HyIapy CXeMacH KEJITUITaH.
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1.1. Moiinap orunuwmunune mexHoaI02UK HCapaéHIapu cxemacu

Bymapman Ttamkapu TypiM OpaiuK (pakmusuiap, MHCON YIyH KepocwH-Tazoin ¢paknumscu 270-300 0C
xam onrHaan. ATna onmearan 6apya MaxCyJIoTiap KeNTyCHAa MOTOp EKIIFUCH OJHII YIyH SpUM Taiép MaxcynoT
xpcoOMaHag Ba KyIMMMYa KaiTa woutam (To3ajal) kapaéHmapura Taép MaxcylioT OJHII YIyH F0OOpHIIaIH.
Konauk masyT - 10KOpHM XapopaTna KalHalauraH OFup YIJIeBOAOPOJUIAp apaiamiMacuaaH ubopar Oynmmbd, yHU
KaliTa WOoulamaa TEepMUK MapyalaHuO KeTMAcihurd YYyH BakyyM MLIApOMTHAA Xaljanagu Ba  KyHuIaru

Mo (pakumsuiap onuHa M (MO TUCTHILIATIAPH):
350-420° C enrun moit ¢dpakuusicu (TpanchopMaTop AUCTHIL.)
420-490°C ¥pTta Mot ppakiwsicn (MalIMHA AACTILL. )
450-490° C OFUp MO (pakuusAcH (MOTOP,TYpOMHA AUCTHLIL. )

0 . .
490" C rympoH (xonauk ¢paknus) Ma3yTHH BakyyMaa Xaiinad yHAAaH OJIMHTaH MOW JUCTHIUIATIAPH KENTyCHaa
Oup HeuTa TEXHOJIOTHK jkapaHiapuiaH YyTHO cudaTH sAXIIWIaHAIW Ba Tallép MUHEpal MOMNIAp KypUHHUIIHIA

onu0 KeNMHAIW. AHHA Iy MHUHEpal MOWIap - MOTOp EKUIFHJIAPUHUHT aCOCUHU TAIIKII KUJIAIH.

1.2.2. BurymuIapHuHT KjaaccupuKanusicu
butym wunuia® 4YMKapuIl TEXHOJOTMK TH3MMH KypHJIMacd OKCHJUIaHTaH He(dT OuTymiapu unuiad
YHKApUIl Y4yH MYJDKajulaHrad Oynu0 OyHAa Xam-amié IyIpoH, SpUM TYAPOH, He(T KOJIUKIApHHH Necadantiant

acanTiapy, TEPMUK KPEKHHT KONIJWKJIApH Ba YJIAPHUHT apajlalliMacH, IIYHHHTICK OFup He(pTIap ydyH Mas3yT

0 .
(350 " Cnan 1oKOpW KOJIUKIApP) OYIMIIM MYMKHH. BHTyM HIUIA0 YMKAPHIN TEXHOJOTHK TH3UMU KyPHIMACH

MaxCyJloTIapy: Hyn KypwiIMIOM, HMOpaTiap KypwWiHWII, TOM KpOBEIUIApDH Ba MaxCyC  KOBYIIKOK

outymap(foMIian: XapopaTu 130°C Ba 25°Cnma muma Gotmm gykypnurn (100 r, 5 ¢) 1o 0) 6ynu6

xucoGmanamu. Myn KypuiMmmaa WIUVIATHIAAMIaH OMTYMIap IOKOPH KOBYIIKOK OYIHO TYKKM3 Typjar
mapkacu maxyn (TOCT 22245—76) 25°Cnia muna GoTum
gykypsurd (40—300)-0,1 mm Ba O°Cran rokopu 13-0,1 mm, rominam xapopatu 33’ Cnan 0KopH 25° Cna

keHraiinmm 40 cMmJaH OKOpH, CHHHIN XapopaTh MHHYC 100CI[8.H nact. MuHmoornap — Kypwinmuna
kymtanwiaguran ourymiap (FOCT 6617—76), Tom kposesuiapuia uiniatuiagurad ourymnap (TOCT 9548—74),
Ba Maxcyc momsnusuoutymiaapuuar (COCT 9812—74), myHuHraek nak — OYEK MaxCyJoTiapH, IIHHA,
JNIEKTPOTEXHUK Ba OOIKA Maxcylomiap MIUad yukapuiiga Kysianunaaurad ourymiapauar (TOCT 21822—
76) y4 Typjaaru Mapkajgapy UILIa0 YMKapUIIaIu.

Wyn KypuwIMmuia WOLIATHIAJMIaH, OKCHUIAHTAH, KPBYIIKOK OMTYMIAPHMHI UHMKHIIM —XOM-amiéra
(rympon) =ucGatran 98% (Macc.), MHIIOOTIAp KYpWIHIIAAA KYJUTAHMIAAWTAH OMTYMIAPHHHT XOM-aIiéra
(rympon) HucbaTTan unkuim sca 94—96 % (macc.).

Kypunmana xyiupgaru acocuil cekuusiap MaBKyJ: Kepakiid Xxapoparra Kagap XoM-aul€éHu Talépiain
(BakyyM KypuiMaJaH OJIMHIaH TyOPOHHH KaWTa MIUIAIAa KEPaKId Xapoparra Kajap COBHTHLI JIO3UM, Oy
KapaéH HMCCHKIMK aIMAlIMHMII KypuiMmanapuaa He)THH KH3IMPUII WYnM OWIaH amaira OIIMPHII MyMKHUH);
KOJIOHHaNapaa okcuaam (y3JIyKCH3 HILTaiIUraH KOJOHHA TUIMAATH PEakTop); HedT MaxcysoTiapu, cyB, Kyiu
MOJISKYJISIp QJIACTHIUIAP, KETOHJIAp, COUPTIAp Ba KUCJOTanap OyFIapHHU KOHICHCATLHWSIALI, IIyHHUHTJCK

yIIapHU COAUTHIII; Ta3 XOJUAArH OKCHJUIAIT KapaéHu MaxCyJIOTIaApUHA EKHUIIL.

1.2.3. Aui1a6 yuKapu MAaIIHHAJIAPH Ba TEXHOJOIMK JKapaéniiap.



TexHonoruk sxapa€H Oup WII >KoWmma OaxapuiaguraH OWp KaHdYa TEXHOJIOTHK OlepanusuiapiaH noopar.
TexHOMOTWK omeparyst HHCOH Ba MAalllMHA UIITHPOKUCH3 XaM aMaira OMMPWINAIIN MYMKHH. AMMO MallfHA Ba
annapmIAPUHUHT KYJUIAaHWINIIK ONepanysulapuHA T€371aTHO, YIapHU OOIIKapHII
Ba KaM BakT, MeXHAT capduad OKopH cHUATIN MaxCyJloT OJIMII WMKOHWHHU Oepamn. Kopxonamapma Taitép
MaxcysnoT Huuiad YMKapHIl TEXHOJIOTHK KapaSHHUHI SKyHUH HaTwKacuaup. MalinHa Ba WHCOHJIAPHUHT XOM-
am€, MarepuajulapfaH MyaistH cudartim Tal€p MaxcyiaoT wuuuiad 4YMKapuil ydyH OakapraH —XapakaTiiap
HuFuHIMCUra unuiad uYuKapuin ckapaéHu aedminand. TexXHOJIOrHK jkapaH MNUIA0 YMKapHIIl Kapa&HUHUHT OUp
KucMH 0y, y XoM- alé Makin, Xoccalapy Ba X0JIATHHU Y3rapTHPHII OuaaH GeBocHTa OOFITHKAUD.

MammHa - SHeprus, Marepual INAaKINHM Y3TapTHPUII YYyH 3apyp MablIyM MaKCaJid XapakaTIapHH aMaira
OMpaguraH MEXaHWK KypWIMagup. MalmIMHAaHWHT acocHid Basudacu - WIIHM CHIIUIAINTHPHII — Ba
YHYMJOPJIMKHU OLUIMPHII MaKCaJula HHCOH MIIA0 YMKapuIl QYHKIMACHHN TYIHK EKH KUCMaH alMaIlTHPHIIIHP.
baxapaauran ¢QyHkumscura kypa SHEprus INAKIMHH y3rapTHpaJuraH 3HEPreTHK MallnHaIap, NPeAMET INaKiIn
, XOJIAaTUHU

Yy3rapTupaauras Uil MalluHaJIapy MaBxKy/l.

OHepreTUK MalllHajapra 3JIeKTpOJBUIaTeNIap, TpyOuHamap, OyF MallMHaIapH, KOMIpeccopiaap KUPaaH.

MamuHa y4 KMCMHIAaH WOopar: 3Heprus KaOysl KWIyBUM KHCM (JIEKTpOJABUTATENb, OYF TpyOMHAacH),
y3aTUIIl MEXaHW3MHU (pHyar, 3aH)KHPIIH, TACMAJIH, THUIIUIN) BA HXKPO 3TyBYH MEXaHU3M.

Amnmapatnapia MamuHajmapiaH Gapkid XouAa SHeprus Oup KYpHUHUINAAH MKKHHYKCHTA alIaHManim.
Arperar - OHpraJukaa WOUIAWAWraH OMp Heya MAlIMHAHWHT MEXaHUK OWPHKMacHiup. Y3IyKCH3 JHHHUS -
¥3apo OOFNMK  Ba CHHXPOH WIUIAHAWTAH >KUX037Map Tymnamuamp. byHnma xap Oup wm xoimma Mabiaym
TapTUOJa anoxuaa TEXHOJOTHMK OIepalusulap amalira OIIMpHIIaIu.

VY3nykcu3 JUHUATIAp TEXHOJIOTHMK Kapa€HHM Y3IyKCH3 TaIIKWI KWJIMII, YJIapHU aBTOMATIAIITHPHII Ba
MeXaHU3alMsUTAITHPUII MIMKOHUHN Oepaiu.

Xapaén, xoanca, cucteMa Ba TEXHHUK KypHiIMa OHUpOp XOCCACHHM XapaKTEpJIOBUHM KaTTaTUKKa IMapamerp
Jgedimtaan. MexaHUK, 3JIEKTp, TEXHOJOTHMK mapamerpiap Masxya. lllyaunraex Oomr, acocmit Ba Epmamun
napaMeTpIap Xam OYJIHIIN MyMKHH.

Bomr mapamerpnapra *XUXO3HUHT WII YHYMJIOPJIMTH, WII XaXMH, WII fo3acH Mucon Oymaxu. Mentnm &xu
COBYTHII TeMIlepaTypajapi, MaxCylIOT HaMJIMIH Ba KOHIIGHTpAaLMSUIapH acocuil mapamerpiapaup. Moram
OpPraHHUHI  ailJlaHWIIIAD COHM, JJIEKTPOJBHMIATeNIb KyBBAaTH, CyB, OyF capdu, mammHa ymdamiapu €paamuu
napameTpJapIup.

bapua wMmammHa Ba anmapariap #nFMa OMpIMK Ba TypyxJjapra OwupliamraH MabiyM COHJAru
Jerayutapia  ubopar. Mnura® uwmkapuim KopxoHacuiua TaWpraHaguraH xap KaHAail geTanb €KW yJIApHUHT
Tyulamura Oyiom neiimmaan. Homu Ba Mapkacu »KuXaTgaH OWp XMHCIHM OyiraH marepuajuiapiaH TaWépiaHraH

OyIoM JeTans JIeHuIaIu.

1.2.4. /Knxo31apHUHT acocuii cMH(UIi TYp/Iapu Ba yIapHUHT TapKHOH
WNmna® yukapuin caHoaTHaa XHUXO03Jap 5 Ta acocwil cuHGapra aXXpaTHII MyMKHH.
1. MammHa fABWraTeiapu Ba PHEPTUs XOCWI KWIYBYM MalIMHAJIAp Ba KypHiMaiap;
2. KyTapum Ba Tamum MamHaIapy Ba YCKyHAIApH;
3. TeXHOJIOTHK >KHUX03J1ap;
4. AHamiTHK Xpco0mam MamuHatapu Ba 9XM;

5. bouikapyBuu mMamuHanap.



TexXHONIOTHK JKMXO0371ap MAaxcyJIoOTra TabCHp KWIMII  XapakTepura Kypa INapTJId paBHIa anmapaT Ba
MaluHajmapra OynwHamu. AmmapaTiiapia acocaH HCCUKIMK aJMalluHyB, (U3WK-KUMEBHHA  kapa€Hmap oiud
Oopmnanu.

AnmapaTHH XapakTepiOBUM acocuii KUCMIapumaH Oupu HOUIOB €KW kapaéH oinud OOpyBUM CHFUM
xucoOsaHaau. YH/Ia MaXxCyJOTHUHT KUMEBUH kN PusnkaBuil Xoccanapy y3rapaiu.

MamuHanapaa MaxcyjaoTra MeXaHMKaBUil TabCHp KYpcaTHO YNapHUHT MIAKJI KYPUHUINM, Yadamiapu Ba
0ab3u Oup (uU3MKaBUI MapameTpiapH y3rapTHpWiaad. MalluMHanapja MaxcyJioTra HIDIOB OepyBYHM KHCMH
TabCUp KypcaTyBUHM XUCOOJIaHAIH.

TexXHOIOTHK KUX03TapHUHT KUCMIIApH:

1. DaeKTpogBUTATENE;

2. mmnoB 6epyBun Kypuiama;

3. BaxapyBunm MeXaHMW3M-HIUIOB OepyBuM KypwiIMaHH OepwiraH KOHYH OWJIaH XapakaTra KeJITHPYBUH
KHUCMU,

4. TpaHCMHCCHOH y3aTMaap;

5. XKapaéunu Oomrkapuin (Ha3opaT Ba poCTiall) KypuaMaiapu.

2.3. Ma3yTHH BaKyyM IIAPOUTHAA UKKHM 00CKHY/a Xaii1all TEXHOJIOTUK KapaéH TaBcudu
Ma3yTHH BakyyM IIapoTHIa XaiJall MKKH BapuaHT Oyinda yTkaswnamu: | BapuaHT EKWITH ONUIN, STBHU
KaTaJIUTHUK KPEKWHT KypWIMacw xXoMmamécu OynraH eHrmin Ba OfFup Taszoimiap osumm, |l Bapmant Moit

TUCTWUIATIAPAHN ONMUIIAnp. Bakyym mapowtnaa Ma3yTHH HKKH OockW4ma Xaimam opkamu | Oockmama —

0 .
BakyyM (pakuusuiam  KOJOHHACHJAH COJSIp JUCTWILIATH, KeHr (pakuuoH tapkubnu (350-575° C) wmoit

TUCTWIATIApU Ba TYOpoH umkapmiaad, |l Oockuuma onmmHraH MOW IUCTHWUIATIAPHIAH Y9  TUCTHIUIAT:

0 0 .
napadunnu (350460 C), aBron (460490~ C) umiuHap Moiapura axpaTuiaiu.
XKapa€H TeXHONOTMK CcXeMacH KyWHIard pacMia KeITHPWIraH. Xomamé Ma3yT 3-Tiedra KU3AHPUINTa
KUPUTHINIITA KaJap WKKH OKMMJa HIUIa€TraH MCCUKIMK aaMmamtupradaiap 29,28, Ba 22 naH OUpUHYU OKUM, 25

Ba 24 nmaH sca MKKUHYM OKUM YyTamu, cYHrpa | Ba 2-UCCUKJIMK ajJMAIITUPTAWIaApAa KypuiMaaaH dyuKapuiIaéTrad

TYIPOH WCCHKIUTH XUCOOWra KH3IUPWIHO, Tedura IoOopwiaamu. Masyr 3-medna 4350C radya Ku3IUpUIAAU.
Ma3syTnan cojsip, KeHr (pakiyoH TapKuOIM MOW JAUCTWILISTIApH Ba TYIPOH KPAIUIINM YYyH 6-BaKyyM
KOJIOHHA Xu3Mar Kwiaau. Moitnu ¢pakuust 7-HuFrudra TymiaHaay, TYIAPOH S-Hacoc €paamuja KOJIOHHAJIaH
yukapwiagu. Coisip  4-Hacoc épmamuma sSpuM OepK TapenkagaH 29-MCCHKIMK alMaliTAprad Ba 32-
COBYTIMYJa COBYTHJIA/H, CYHIPa COBYTWJITaH COJISIP AUCTWUISTHU OMp KMCMH 6-BaKyyM KOJIOHHAra KaiTapuiaam.

Moii puctmuista 7-fmrnagan 8-Hacoc €pmammma XaimanmO, 28-MCCHKIHMK alMallTHPrud, 23-Kymmmya
OyF MuIa0d YUKApyBUM KO30H(KOTENyTHIN3aTOp) Ba 21-CyBHM KU3IUPHLI KypHUiIMacuaaH YTuO, 6-KonoHHa ypTa

KHCMHTa PELUUpPKYIAT cudartnia Kaltapuiaagd. Mol TUCTWUISTHHUHT OallaHC MHKIOpPH 7-imFrmumaH 9-macoc

épmamuna 10-meyna (385 0 C) xkm3nupwinb, 13-Bakyym KOJIOHHAra 000pHiIaIu.



1.2-pacm. Mazymuu eaxyym wapoumuoa ukky 60cKu40a Xauoau mexHou02UK CXemacis:

1, 2,22, 24, 25, 28, 29-uccuxiuk anMaruraprauiap; 3, 10-kyBypiau newnap; 4, 5, 8,9, 15, 16, 17, 18, 33-nacociap;
6,13-BakyyM KOJIOHHaNIapH; 7-BaKkyyM wurrud; 11, 23, 26, 30-“kymmmMya” Oyr unuiad 4ukapyB4dd KO30HIAp; 12,
19, 20, 27, 31, 32, 35-coBurkuuwiap; 14-OyrnaryBuu KojoHHA; 21, 34-Ku3auprudiap.

by komoHHa MmaxcynoTiapu: sipuMm Oepk Tapenkana HUFWIyBUM napaduH AMCTHIUIATH, 14-OyFnaTyBun
CeKIMS OpKalIM YMKAPWIYBYM aBTOJI JUCTHI/UIATH Ba 24-HCCHKIMK aJIMAaIITHPrHY, Kymmmya OyF uWIwiad
YUKApPYBYM KO30H(KOTENyTHIM3aTop) 26 Ba 27 COBYTTMYJIaH YTHO UYMKapWiIaJuraH HUIMHAP JUCTHIUIATIApH
xXucoOyaHaau. ABTOJ JUCTHJUIITHHUHT LUPKYJSIIUSIaHYBYM KUCMM 16-Hacoc — épmammpia KydhwmmO, 11 Ba 12-
KypHJIMajap/ia COBYTHITaH xonja 13-KojgoHHA YpTa KMCcMUra y4 okuMzaa Oepuianu. bananc Muknopu pesepByapra
100opmnanu. [lapadua nuctwiuiat 13-KOJOHHAKAH YHMKHUIIAA 25-MCCHKIUK aNMaIITUPrud, 34-CyB KM3IUPHUII Ba
35-coByTruysia KeTMa-KeTJIMKAAa COBYTWJIMO, OMp KHCMH KOJIOHHara TYHMHTHpHII EKH COBYK KyHmiuiira
KalTapuiagy, OpTUKYacH pe3epByapra robopwianu. ['yapoH MapkasfgaH Kouma Tumaard 19-nHacoc &pmammuia
KypuIMaZaH 4YHKApWITYHYa Y3 HMCCUKUIMHM | Ba 2-HCCHUKIMK alMalITUPru4iaap OpKald XoMamié MasyTra
Oepanu.

KypI/IJ'IMaI[aFI/I KaJIOHHaJIap Ul pEeKUMU KyﬁH,Z[a JKaaBaJiga KSJITUPUIITaH:



Kansan-4

K¥pcatknuaapn Koaouna 6| Koxonnal3 | Koaonna 14

Konank docum klla
KonoHna WKOPHCHAA ..o, 5.33 5.33 -

XoMamwe KHpHI 30HAcHAA ... 13,33 14,53

Temmeparypa, C

Kononna wkopuia .............. 70 - 90 90 -

Konowna nactwaa................. 390 340 320

Kononnanapaaru tapenganap coun | 20 26 5

Kypunmanarn OyfnmaryBud cekuusra cyB OyFu  kuputwiaad. Kymmmua OyrF wunua®b  4mkapyBud
Ko3oH(koTemyTiu3aTop)iaap 0,6 MIla 6ocumumaru cyB OyFH MIUTA0 -YMKApUINTa MYIDKaJUIAHTaH, KalCUKH yiap

KeHnH KalHOK Tasnmap OwiaH KaiTa KU3AHPIIIAIH.
2.4. UnoHM34 TUNUAATH PEAKTOPJIM OUTYM HILIIA0 YHKAPUII KYyPHJIMAacH.

WnoHM3M THUMUAArH PEAKTOPId OUTYM HILIA0 YHKAPUII KYPHIMACH OKCHUIAHTaH HEPT OUTyMiIapu

uIuiad YMKapuill yYyyH MYyJDKalaHraH. By Kypuimana XoM-amé TYApOH, SpUM TYIpPOH, INYHUHTACK OFUD

HeTIap y4YyH Ma3yT (3500C}1aH IOKOpY KOJJIUKJIAp) OYIuIIM MyMKWH. VITOHW3W THMHIATH PEAKTOPIH OUTYM

UIDIa0 YUKAPHUII KypHIMAacH MaxCyJIOTJIApW: WYJl KyPHIHIIH, UMOPATIap KYPUIIHII, TOM KPOBEIApA Ba MaxcCyc

KOBYIIKOK OMTyMJap (FOMIIAII XapopaTH IOOOC Ba 25 OCz[a HuHa Ootumr uykypsaurua (100 r, 5 ¢) To 5-0,1 mm)
0ynu6 xucoOmanaay.

I‘/Jlglﬂ Kypwiniinja uwiiaTWiIaanurad, OKCHIAJIaHTaH, KOBYHIKOK 61/ITyMJ'IapHI/IHI‘ YUKUIIN XoM-aniéra
(rympon) mucbarran 98% (macc.), HHIIOOTHAp KypWIMIINAA KYJUTaHWIaJWTaH OWTYMJIADHUHT XOM-amiéra
(rympon) HUcOaTTaH YnMKUIIH 3ca 94—96 % (Mmacc.).

Kypunmana Kyiingard acocuil CeKnusuiap MaBXKyj: XOM-all€HM HJIOHW3M THIWAITY Te4a KU3IUPHIIL;
peaktop OJ0TH (MJIOHHM3M TUIHIATH PEAKTOpP); ra3 Ba CYIOK (asamapHu axpartuir, HedT MaxCyjlnoTiaapH, CyB
OyFiapuHN KOHACHCATHHMSUIAIN, CeNapalysall; ra3 XOJHJard OKCHAJANl J>KapaéHu MaXCyJOTIApUHH EKUIIL
Wnonm3u THnmaard peakTopian OMTyM HIIIa0 YHKApUII KypHJIMAacH TEXHOJIOTMK TH3UMH YH3MacH pacMaa

KYpCaTUJIIaH.

XoM-amé-rynpoH — pe3epByapaaH |-TOPIICHIN HACOC OPKAJIH WIOHU3U THIUANTH red 2 ra 260-270 ° C raua
KU3UPUII Makcaauna y3atmiaan. CyHrpa xoMm-amé 3-iimrruura Oepwianu. By epiaan 4-TOpIICHIN HACOC OPKAaIH
omuHUO  S-apamamtupruura  y3atwianu.  LlyHwmHTHEK — S-apanamTuprudra  9-mOpIICHINM HACOC — OpPKAIH
PELEPKYJIAIMIOBYN OKCHIJAHHUII MaxcynoTiapu Ba 8-kommpeccopmad 0,7- 0,8 MIla bocuMraya CUKHITaH XaBoO
xam Oepuaay.

OnuHraH apajammMa apalamTHPrud S5 naH 6-peakTopra y3aTuiaad. Peakropia WIOHM3W KYpPUHUIIHIA

ymymuit  y3ymiurn  150-400 MKyBypiap OwiiaH »KMXO3JTaHTaH. XaBO TaKMOMIAru KHCIOpOJ OMIaH OKCHJTaHMII



JKapaéHu

5-apanamTupruyna OonuiaHaaW Ba WIOHM3M KYPUHHUIUIM peakTop 6 na JaBoM STTHpHiIagu. Maxcymoriap
apajammMacyd O-WIOHM3M KypWHUINUIA peakropmaH 10-Oyfmarrmura cyrok ¢asamaH ra3 (asaHm  axpaTHin
Makcaguia Oepmnanu. MmmatwiraH XaBo Ba ra3 XONWJAard OKCHIUIAII MaxCyJoTiaapH, CyB Ba HE]T
Maxcynormiapu OyFjapu XaBOJM COBYTIMY oOpKanu cemnapatop 14 ra Oepwiagu. Cenaparop OKOpHCHAAH
WIUIATHITaH XaBo, Tra3 XOJMAArH OKCHAJIAII MaxcyJoTiapd Ba KOHICHCAlMsUIaHMaraH cyB Ba He(T
Maxcynormiapu Oyriapu

16-ku3aupruyra KM yIyH y3aTUIIaau.

HedT wmaxcynormapm OyFiTapmHUHT KOHACHCAIWsUIaHTaH acocwii Kucmu “Kopa comsap” 14-cemapatop
ocTHAa WWFUIAAW Ba y €pAaH TOPIICHIM HAcOC OPKAJIHM XaBOJIM COBYTTHYIAH YyTHO Hurruura ommHanu. Kopa
coJsip” KO30HXOHA Ma3yTH KOMIIOHCHTH cudarnaa KyuraHwiaad. byfmatrma 10 ma  oxcummanraH OWTyMm
HUFUIagM Ba OCTTM KHCMHIAH 9- TOPIIEHIM HACOC OpPKAIM PEnUpPKYyISIT cudartuaa apajamTUprud 5 ra
y3aTwiaad. Penupkymsaims Ko3(G(GHUIMEHTH ONHMHAJAWIaH TOBap OMTYM Mapkacura OeBocuTa OofyiuK. OpTuUKYa
OKCHJUTaHTaH OUTyM 12-mopIieH n HacoC OpKaiu 13-XaBoyid COBYTTHY/IaH YTHO HUFTHYIa HUFUIA M

KypuiMaHUHT TEXHOJIOTHK PEKUMU:

Xapopar, °C

WIOHN3HW TUITAIATH TI€YJaH XOM-allléHUHT YUKHUIITA 260-270
peaKToOpIaH peaKknus MaxCyIOTIIapHHN YAKHIITH 270-275
COBYTTHYJaH YHKKAH OUTYM 170-200
Penupkysius kodhunnentu (Macca 6yinua) (3-8):1

Optukya 6ocum, Mlla

CHKHWJITaH XaBO

paeaxTopra KApHuIiia 0.7-0.8
OyrmaTrudna 0.6-0.7
Peaknust 30HACHIa XOM-aIIEHUHT TYPHII BAKTH, MHH 0.15-0.20
WnoHm3nu peakTopla apajaliMaHUHT XapakaTIaHWII YH3HKIA 15-30
TE3JINTH, M/C 6-8

Peaxiyst 30HaCHHUHT XaXMH | T/C TyJpOH Y4yH

(xoM-am€HUHT Ba OJMHAAMIaH OWTYM MapKacH, OKCHAJIAHMII
0.3-1.1
0.2-4.0

3
Japaxkacu), M~ /T-C
I'a3 xonmparxm OKCHIAaHUII MAaxCyJIOTJIapH TapKHOWZaru

KHCIIOPOTHUHT MUKI0pH, % (Macc.)
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1.3.-pacm. Unon munudazu peaxmopau Gumym uminad yukapuul Kypyamacu mexHoa0euK cxemacu

1, 4,9, 12, 15-nacocnap; 2-ney; 3-Wufrud; S-apajamiTHPTAY; 6-peakTop; 7-XaBoIH PECUBED; 8-KOMIIpECCop;

10-6yrmatruy; 11,13-xaBonu copurrud; 14-cenparop; 16-Ku3auprud



2.5. BuTyMm Hnu1ad YUKaApuIl TEXHOJOTUK CXeMacu

BPurym wnutad dHKApWIl TEXHOJOTHK TH3UMH KypHJIMAacH OKCHIUIAHTAaH HedT OWTymimapu HILIa0
YUKApUII YIyH MYyJDKaJIaHrad Oymub OyHma xam-amé rynpoH, SpuM TyIpoH, HeT KOJAUKIAPUHY JecadalTial

acantiapy, TEPMUK KPEKMHT KOJJMKJIApH Ba YJIApHHUHT apajaliMacH, NIYHWHTAEK OFup HedTiap y4yH Mas3yT

(3500CIIEIH IOKOPH KOJIUKJIAp) Oy MyMKHH. BHTyM nmad® 9uKapWIn TEXHOJNOTHUK TH3MUMH KypHIMAacH

MaxcCyJioTjiaapu: ﬁyﬂ Kypujiniiu, uMopatjiap Kypuiuil, TOM KpoBeJL1apu Ba Maxcyc KOBYIIIKOK

OuTymiap(foMImam Xapopatu 130°C a ZSOCﬂa HuHa Ootmm uwykypmura (100 r, 5 ¢) 1o 0) 6ymmb
xucoOaHaau.

Uyn Kypwiummpa WIIIATMIAIMTaH OWTyMIap IOKODM KOBYIIKOK OYIMG TYKKM3 TypAarM MapKach
magxyn (TOCT 22245—76) 25 ®Cna muma Gotum gykypiuru (40—300)-0,1 mmBa O 0 Cnan roxopu 13-0,1 mm,

oMIIam xapoparu 33 OCILaH oKopu 25 0C/:[a keHraiumu 40 cMIaH IOKOpH, CHHUII XapopaTH MHUHYC IOOCz[aH
mact. HMHmoornap Kypwimmmna Kywianwinaguradn —outymimap (IT'OCT 6617—76), ToM KpoBeJapuaa
unmartunagurad outymmap (FOCT 9548—74), Ba maxcyc msomsnusunOutymiaapauar  (TOCT  9812—74),
IIYHUHIZIEK JIak — OYEK MaxCyJoTiapH, ILIMHA, MIEKTPOTEXHHK Ba OONIKAa MaxCyjloTiap HIIIa0 YuKapuIia
kymtanwiaguran outymiapauar (FOCT 21822—76) yu Typnaaru Mapkaiapy UIuiad 4YMKapuiaau.

Myn KypuwiMimMaa MIUIATHIAWTAH, OKCHUIAHTAH, KPBYIIKOK OMTYMJIAPHMHI YHKMIOH —XOM-améra
(rynpon) HucOarran 98 % (Macc.), HHIIOOTNAP KypPWIHIIMAA KYJUIAaHWIAAWTaH OWTYMJIApHUHT XOM-améra
(rympon) HucOaTTaH ynkumm sca 94—96 % (macc.).

KypunMana Kyiumarm acocWid CeKIUsIAp MaBXKyI: KEpakii XapopaTra Kagap XoM-alléHu Tanpriam
(BakyyM KypWJIMaJaH OJIMHI'aH TYApPOHHM KaiTa MIIIala Kepakid Xapoparra Kagap COBUTHII JIO3UM, Oy
kapa€H MCCHKIMK aJIMAIIMHUII KypuiIMalapuaa He(QTHH KU3AMPHIN Hynu OWIaH amalira ONIHUPHUII MYMKHH);
KOJIOHHAJIapJia OKcuytanl (Y3JayKCU3 MIUIAMIUrad KOJIOHHA TUIHITH PEakTop); HeT MaxcCyloTiapH, CyB, KyHH
MOJICKYJISIp aliACTHUIap, KETOHJIAp, CIHUPTIap Ba KHCIOTajgap OyFJIapUHM KOHACHCATHMSIAII, IIYHHUHTIEK
VIApHA COAWTHIN; Ta3 XOJNHUIATH OKCHAJAIl >KapaHH MaxCyJOTIApWHH EKHI. bBuTyM uumald dukapuin
TEXHOJIOTHK TH3UMHU YU3MACH pacMja KypcaTHIITaH.

Xom-ammé — ryapoH — BaKyyM KOJIOHHACH OCTHIAH MCCHKJIWK aJMAallMHUII Kypuimacd lra Oepwmaanm Ba

CYHrpa OKCHIJIAIl KOJIOHHACH 4HUHT IOKOpH KucMuraOepmmaan.OKCUanam KOJOHHACHHUHT OCTHIAaH 3-
KOMIIpECCOp OpKalu 2-pecHBepAaH CUKWITAaH XaBO y3aTwWiagu. | 'yApOHHHUHT MacTra OKUIIK Ba XaBOHHHT FOKOpHUTra
XapakaTJaHWIIN HaTHXKACHIa OKCHIUIAHHII >KapadHW Io3ara KemaiH.
OxkcuajaHMIl ~ HATH)KAaCHaa  MOWIap cmonara Ba y3  HaBOaTuma  cMmosagaH acdanireHra  Komap
y3rapaau. XaBoJarn KHUCJIOPOJ XOM-ami€ TapKUOWAard BOIOPOA OwWiaH TabCcUpiamuO cyB OYFJIapUHH XOCHI
Kwiagu. Bopopon iykotwnmm Ycud OopraH caliiH XOM-alEHUHT OJMMEPIaHUIIATA OJTHO KeJINO KyFOKJTAIIIHIITH
Ky3aTHIa/IH.

OxcuanaHran OWTyMIard KUMEBHH OOFNIaHTaH KHCIOPOA Kyimmarumda xonataa 0ymamu: 40 man 60 % raua
(macc.) mypakka6 a¢up rypyxu xonatuaa (-COOR), konranu TeHr MuKaopaa ruapokcun rypyxu (-OH), kapbokcun
rypyxu ( <—COOH) Ba xap6onmn rypyxu (=CO) kypuHHIIHIa OYIamu.

a3 xommpmarm MaxcysioTiap TapKHOMIAru KHCIOPOA KOHICHTPANMSACHHM KaMaWTHPHUII MaKcaauaa
KOJIOHHA IOKOpHCHAaH CyB Oyru Oepuianu. naTuinran XaBo Ba ra3 XOJWAArd OKCHAJIAII MaxXCYJIOTIApHUKOJIOHHA
IOKOPHCHU/IaH YUKAPIIUO 9-apalaliTHPT UM KOHJCHCATOPHHUHT IMACTTH KUCMHTa Oepriaau. Apanamma KyHuaaH
IOKOpHTa CyBra KapaMakapIld TOMOH XapakaTiaHaau, OyHIa He)T MaxCyJIOTIapUHHHT MabliyM OUp KHUCMH, CYB

6yFI/I Ba KHCJIOpPOA CaKJIOBYH 6I/IpI/IKMaJ'IapHI/IHl" 6yfnap1/1 KOHI[CHC&TJ'IaHaL[I/I.KOHIICHC&T 9'KOHHCHC&TOPHI/IHF



octuimaH wukapwiaad, ‘“Kopa comsap” HoMIM HedT MaxcyjloTiapu d3ca 8-HAcOC OpKAd WHFTHYTA OJMHAJIM.
“Kopa comsp” KO30HXOHa Ma3yTH KOMIIOHEHTH cudatuia KyuiaHwiand. KoHaeHcamusulaHMaran — asor,
OKCHJl BayrJIepoj JMOKCHIM, KHCI0poja —10-Kusmupruura KWl ydyH Oepwiaid. EHWII HATHKACHIA XOCHI
OynraH TYTyH ra3iap 3ca MYpH OpKanud atmoc(epara YMKapHIaiH.

Taitiép OuTyMm 5-HacoC OpKaJM OKCHIJIAII KOJIOHHACH 4 HUHT OCTHIAH YMKAPWINO 6- HCCUKIHNK

AJIMallIMHUII KypUJIMaCcuAaH XaBOJU COBYTTHY OpKaJn 61/ITyM WHMFrAYra Wurunagy.

KypuiMaHUHT TEXHOJIOTUK PEKUMH:

Kononnanaru xapopart, °C 140-200
XOM-alé (KUpUIIZA) 240-270
CyHOK (paza (KoJIOHHA OCTH[IA) 180-210
KOJIOHHAaHUHT IOKOPUKUCMHA (Ta3 MyXUTH) 180-220
CoByTru4iaH YMKUIIga TOBap OUTyMIapHHHT Xapopartd, °C 0,005-0,30
Komnonagaru oprukga 6ocum, Mma

Oxcumnamra capd OynmamuraH CHKWITAaH XaBOHHHT COJHINTHpPMA 35-60
captu, M3/T xoM-amié 60-80
Nynkypummmumaanuatiunaguran BHJT 60/90 mapkanars GuTym 80-120
OJIMLI YYYH 120-200
Uyn xypunmmuma nmatanaguras bHJT 40/60 mapkagarn GuTyM 20-60
OJIMLI YYYH

Wumoornap kypwmmnaa Kymwianuwinaguras bH 70/30 mapkanaru

OUTYM OJIUII yUyH 1,0-2,0
Wamoornap kypwmmuga Kymwiaamitagurad BH 90/10 mapkamgaru 1,5-2,5
OUTYM ONUII yIYH 2,5-3,0
Xowm-amé capou, T/c 3-4
Peaknms 30Hacuga XOM-amIEHWHT TYPHIN BaKTH (OKCHIJIAHHII 0,2-4,0
JTABOMUIIATH), C




1.4. Bumym uwinab yuxapuui mexHoaio2uK cxemacu

1,6-MCCUKINK aMaIIMHAII KypHIMAcH; 2-XaBo PECUBED; 3-KOMIIpeccop; 4-KOJIOHHA THITUIATH PEAKTOP;
5,8-Hacocmap; 7-XaBoJIH COBHTIHY; 9-apalaliTUPTHWIA KOHIeHcaTop; 10-Ku3nuprrd

2-bOBb. Hedt konauruaan OMTYM HIILIA0 YMKAPHUII Kapa€HUHU
aBTOMATJIAII THPHIII

2.1. Bitum ishlab chigarishning avtomatlashtirilgan funksional texnologik
sxemasi bayoni

Issiglik almashinish qurilmasi (1) dan bitum ishlab chigarish texnologik
tizimi  qurilmasi  oksidlangan neft bitumlari  ishlab chigarish  uchun
mo‘ljallangan bo‘lib bunda xam-ashyo gudron, yarim gudron, neft goldiglarini
desafaltlash asfaltlari, termik kreking qoldiglari va ularning aralashmasi,
shuningdek og‘ir neftlar uchun mazut (350Sdan yuqori qoldiglar) bo‘lishi mumkin.
Bitum ishlab chiqarish texnologik tizimi qurilmasi maxsulotlari: yo‘l qurilishi,
imoratlar qurilish, tom krovellari va maxsus govushgoq bitumlar(yumshash
harorati 130 *€ va 25 *€ da nina botish chuqurligi (100 g, 5 ¢) gacha bo’lib
hisoblanadi va reagentlar aralashmasi uzluksiz ravishda kelib tushadi.

Bakning satxini nazorat gilish uchun Rele blokli sath signalizatori aniglik
sinfi 1 chigish signali 0-20 mA sath o’lchagich yordamida nazorat qilinib, undan
chigadigan 4-20mA diapozondagi signali universal Simatic S300 dasturlanuvchi
kontrolleriga ( 1-2) keladi. Kontrollerdan chiggan chigish signali Simatic Panel
hisoblash kompyuteriga (1-3) keladi va bosimini nazorat gilish uchun esa TPM 10
OVEN pnevmatik signalni elektrik signalga aylantirivchi bosim signal
o’zgartirgichi (2-1) orqali o’Ichanib, undan chigadigan 4-20mA diapozondagi
signali universal Simatic S300 dasturlanuvchi kontrolleriga ( 2-2) keladi.
Kontrollerdan chiggan chigish signali Simatic Panel hisoblash kompyuteriga (2-3)
keladi. Xuddi shu tarzda golgan ikkita rektifikatsion kolonnalarning ham bosimi
nazorat qilinib turiladi.

Issiglik almashinish qurilmasi 2 dan o’tayotgan maxsulotning haroratini
nazorat gilish uchun garshilik termometri (3-1) orqali o’Ichanib, undan chigadigan

4-20mA diapozondagi signali universal Simatic S300 dasturlanuvchi kontrolleriga



( 3-2) keladi. Kontrollerdan chiggan chigish signali Simatic Panel hisoblash
kompyuteriga (3-3) keladi. Xuddi shu tarzda kondensator (4-1), rektifikatsion
kolonnalarning (13-1) ham harorati nazorat gilinib turiladi.

Reaktor 5 ning haroratini rostlash uchun qarshilik termometri (5-1) orqali
o’lchanib, undan chigadigan 4-20mA diapozondagi signali universal Simatic S300
dasturlanuvchi kontrolleriga ( 5-2) keladi. Kontrollerdan chiggan chigish signali
Simatic Panel hisoblash kompyuteriga (5-3) keladi va reaktorga berilayotgan
bug’ni elektr irochi qurilma (5-4) orgali rostlanib turadi. Xuddi shu tarzda
muzlatgich (9-1) da ham haroratga garab rostlanib turiladi.

Aralashtirgich 7 ning sathini rostlash jarayoni aralashtirgichga berilayotgan
suvga garab amalga oshiriladi. Bunda Rele blokli sath signalizatori (8-1) aniglik
sinfi 1 chiqgish signali 0-20 mA sath o’Ichagich yordamida nazorat qilinib, undan
chigadigan 4-20mA diapozondagi signali universal Simatic S300 dasturlanuvchi
kontrolleriga ( 8-2) keladi. Kontrollerdan chiggan chigish signali Simatic Panel
hisoblash kompyuteriga (8-3) keladi va elektr ijrochi mexanizm (8-4) orqali
rostlanib turiladi.

Reaktor yuqori qismidagi hosil bo’lgan bug’ tarkibida 70% spirt va
20%efirdan iborat bo’ladi. Ularni sovutish va kondensatsiyalash uchun dastlab
boshlang’ich reagentlarni isitish uchun issiglik almashinish qurilmasi 2 ga, keyin
esa kondensator 3 ga yuboriladi. Issiglik almashinish qurilma 2 sidagi va
kondensator 3 dagi kondensat reaktorning yuqori tarelkasi 4 ga gaytariladi. Uning
golgan miqgdori esa rektifikatsiya kalonnasi 5 ga suv-spirt aralashmasi tarkibidagi
azeotrop aralashmalarni ajratib olish uchun kelib tushadi. Mazkur jarayonni
rostlash tizimini amalga oshirish uchun kondensat sarfi datchik 10-1 va 10-2
yordamida o’lchanadi va ulardan chiqqgan signallar oraliq signal o’zgartirgich 10-3
yordamida o’Ilchanib, u asbob reaktorga kelayotgan kondensat sarfi nisbatiga mos
ravishda kondensatni berib turadi va undan chigadigan 4-20mA diapozondagi
signali universal Simatic S300 dasturlanuvchi kontrolleriga ( 10-4) keladi.
Kontrollerdan chiggan chigish signali Simatic Panel hisoblash kompyuteriga (10-

5) keladi va ijrochi mexanizm (10-6) orqali rostlanib turiladi.



Efir homashyosi separator 8 dan tarkibidagi spirt va suvdan tozalashga
yuboriladi. Uni rektifikatsion kalonnada 10 bosqgichli past haroratda gaynovchi
efirning uch azeotrop aralashmasi, spirt va suvni haydash amalga oshiriladi. Ushbu
aralashma kondensator 9 dan chigqgandan so’ng bir gismi kolonna 10 ni namlash
uchun, golgan miqgdor esa aralashtirgich 7 ga gaytiriladi. Ushbu jarayon ham

oldingi jarayonga o’xshab rostlanib turiladi (11-1).

-rasm. Bitum ishlab chigarishning avtomatlashtirilgan funksional texnologik
sxemasi

Bitum ishlab chigarish jarayonini avtomatlashtirishni xom ashyolarni gabul
qilib olish va ularni sexga jo‘natish blokidan boshlanadi. Bu hudud xoyixada
bak xo‘jaligi deb yuritiladi. Ilova qilib keltirilgan birinchi chizmada stearin
uchun bak tasqirlangan bo‘lib, bakning ichida zmeyevik trubalar o‘tkazilgan. Bu
zmeyevik trubalardan past bosimdagi bug‘ o‘tadi va u o°‘z navbatida bak
ichidagi stiarinni suyuq holda ushlab turishni ta’minlaydi.

Keltirilgan bakning chizmadagi ragami D-121.4D. Ushbu bak xaroratni va
sathni o‘lchab ko‘rsatuvchi asboblar  TI1-121.4D , LI-121.4D lar bilan
jixozlangan. Bundan tashqgari haroratni o‘lchab boshqaruv kompyuteriga
uzatuvchi asbob LSL-121.4D ham o‘rnatilgan. Bug‘ning kirish liniyasida esa
xaroratga ko‘ra boshqariluvchi klapan TCV-121.4D o‘rnatilgan. Ushbu
klapanning sezgir elementi bak ichidagi stearin haroratini o‘lchaydi va shunga
ko‘ra bak ichidan o‘tgan zmeyeviklarga berilayotgan bug‘ sarfini o‘zgartirib
turadi. Zmeyevik liniyasining chigishiga kondensat ushlagich XCV-101.9
o‘rnatilgan bo‘lib, uning vazifasi kondensatga aylangan bug‘ni ajratib olishdan
iborat.

Palma yog‘t uchun mo‘ljallangan D-121.4A, boshga yog‘lar uchun
mo‘ljallangan D-121.4B, palma-yadro yog‘i uchun mo‘ljallangan D-121.4C
baklar ham huddi D-121.4D bakdagi kabi o‘lchov asboblari bilan jihozlangan
bo‘lib, bularning barchasini ishlash prinspi bir xil.

Chizmaning pastki qismida yumshatilgan suv uchun muljallangan sig‘im D-

120.10 Keltirilgan. Undagi suvning sathi LI1-120.10 sath o‘Ichov asbobi bilan



o‘lchanadi va LSL-120.10 asbobida o‘lchab boshqaruv kompyuteriga uzatiladi.
Tarmoqga o‘rnatilgan nasos P-120.7 ning ishga tushirilishi yoki o‘chirilishi
markaziy boshgaruv kompyuterdan amalga oshiriladi. Bunda  D-120.10
sig‘imdagi suvning sathi inobatga olinadi. Nasosdan so‘ng bosimni o‘lchab,
ko‘rsatuvchi manometr PI1-120.1 o‘rnatilgan.

Chizmada kaustik soda uchun Kkeltirilgan bakning avtomatlashtirish
vositalari bilan jixozlanishi va ularning ishlash prinspi huddi D-121.4D bakniki
bilan bir xildir.

Chizmada keltirilgan barcha o‘Ichov asboblarining belgilanishi va vazifalari

quyidagi jadvalda keltirilgan (2.1-jadval).



O‘Ichov asboblarining balgilanishi va vazifalari

2.1-jadval
N | Belgilanishi | ~izmat korsatish Vazifasi
obyekti

1 TCV-121.4D D-121.4D Haroratga _ko‘ra klapanni
boshgaradi

2 | XCV-121.9 D-121.4D Kondensatni ajratadi

3 T1-121.4D D-121.4D Haroratni o‘lchab, ko‘rsatadi

4 L1-1214D D-121.4D Sathni o‘lchab, ko‘rsatadi

5 LSL-121.4D D-121.4D Sathni o‘lchab, uzatadi

6 | TCV-1214A D-121 4A Haroratga _ko‘ra klapanni
boshgaradi

7 | XCV-121.1 D-121.4A Kondensatni ajratadi

8 TI1-121.4A D-121.4A Haroratni o‘lchab, ko‘rsatadi

9 LI-1214A D-121.4A Sathni o‘lchab, ko‘rsatadi

10 |LSL-1214A D-121.4A Sathni o‘lchab, uzatadi

11 | TCV-121.4B D-121 4B Haroratga _ko‘ra klapanni
boshqgaradi

12 | XCV-121.2 D-121.4B Kondensatni ajratadi

13 | TI1-121.4B D-121.4B Haroratni o‘lchab, ko‘rsatadi

14 | LI1-121.4B D-121.4B Sathni o‘lchab, ko‘rsatadi

15 | LSL-121.4B D-121.4B Sathni o‘lchab, uzatadi

16 | TCV-121.4C D-121.4C Haroratga _ko‘ra klapanni
boshqgaradi

17 | XCV-121.6 D-121.4C Kondensatni ajratadi

18 | TI-121.4C D-121.4C Haroratni o‘lchab, ko‘rsatadi

19 |LI-121.4C D-121.4C Sathni o‘lchab, ko‘rsatadi

20 |LSL-121.4C D-121.4C Sathni o‘Ichab, uzatadi

21 | LSL-120.10 D-120.10 Sathni o‘lchab, uzatadi

22 | HS-120.110 D-120.10 Nasos dvigatelini ishga tushiradi

23 | PI-120.1 D-120.10 Bosimni o‘Ichab ko‘rsatadi

o4 | TCV-1215 D-1215 Haroratga _ko‘ra klapanni
boshgaradi

25 | XCV-121.12 D-121.5 Kondensatni ajratadi

26 | TI-121.5 D-121.5 Haroratni o‘lchab, ko‘rsatadi

27 | LI-121.5 D-121.5 Sathni o‘lchab, ko‘rsatadi

28 | LSL-121.5 D-121.5 Sathni o‘lchab, uzatadi

29 | HS-120.101 D-121.3 Nasos dvigatelini ishga tushiradi

30 | PI-121.3 D-121.3 Bosimni o‘Ichab ko‘rsatadi

31 | LI-121.6 D-121.6A Sathni o‘lchab, ko‘rsatadi

32 | LSL-121.6A D-121.6A Sathni o‘lchab, uzatadi

33 | LI-121.6 D-121.6B Sathni o‘lchab, ko‘rsatadi

34 | LSL-121.6A D-121.6B Sathni o‘lchab, uzatadi
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PT OVEN
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KOHTPOJIEPH
P P Simatik
7-2 Bocum | ArpeccuB amac nirgu xotupa 32 xkb. 256-
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64 KUpUIL- YUKUIIT

KaHayutapu Yukuin




curtanu 24B
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keys
On.manba 110/230 B
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1.86 I'T1 O3V 542 Mb
Dn.manba 110/230 B

keys
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keys
On.manba 110/230 B
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10-6 Capd Arpeccus Koiinga 212
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OVEN
11-1 Capd ArpeccuB XKoitnna nuapparma AHUKITHK FR100-




FE cudwu 0.75 guxur 3,5V-
curHainu 4-20MA 0.5.NT.1
1
OVEN
FR100-
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2.3.Neft qoldig‘idan bitum ishlab chiqarishda texnologik jarayonini

avtomatlashtirish holatining tahlil va avtomatlashtirish masalasining qo‘yilishi

Avvalgi bo‘limlarda neft qoldig‘idan bitum ishlab chiqarish jarayonining

umumiy tavsifi hamda hozirda mavjud bo‘lgan qurilmalar haqida to‘xtalib o‘tildi.

Texnika va texnologiyalarning rivojlanib borishi bilan qurilmalarning ishlash

pritsipi  o‘zgarmasada, ulardagi jarayonlarni  takomillashtirish  hamda

avtomatlashtirish yo‘nalishida ko‘pgina yangiliklar tadbiq etib borilmoqda.

Jumladan neft xom ashyosi tarkibida to‘yinmagan va olefin uglevodorodlari juda

ham kam bo‘ladi. Bu wuglevodorodlar termik va katalitik jarayonlarda

uglevodorodlarning kimyoviy parchalanishi ogibatida yengil neft mahsulotlarida

hosil bo‘ladilar, bu jarayonlarda energiya ta’sirininig samaradorligini oshirish,

mahsulot haroratini bir meyorda ushlab turish, qo‘shilmalarning dozali

konsentratsiyalarini yugori aniglikda berish borasida sezilarli natijalarga erishilgan.

Mamlakatimizda bugungi kunda faoliyat olib borayotgan neft qoldig‘tdan

bitum ishlab chigarishda keng ko‘lamli ishlar olib borilmoqda  Hozirgi

zamonaviy korxona va zavodlarda avtomatlashtirish masalalariga alohida e’tibor

garatilmogda. Chunki ishlab chigarishda ish samaradorligi va mahsulot sifatining

yaxshilanishi korhonaning avtomatlashtirilganlik darajasiga bog‘liq bo‘ladi.

Mamlakatimizda yangi qurilgan va qurilayotgan zavod va korxonalarda
SIEMENS, ABB, Honeywell, Motorola kabi bir qator firmalarning

avtomatlashtirish elementlaridan foydalanilmoqda. Bundan tashqari o‘lchov

asboblari va boshqarish qurilmalarining ham ko‘p funksiyali, ragamli signallarga

asoslangan turlari ham mavjud.

Ushbu neft qoldig‘idan jarayonida ham shunday zamonaviy o‘lchov va

nazorat asboblaridan foydalanib, avtomatik boshgarish tizimini shakllantirish

masalasi qo‘yiladi.

Texnologik jarayonni avtomatik boshqgarish tizimini loyihalash va

shakllantirish



Avtomatik rostlashning asosiy tushuncha va qoidalari

Texnologik jarayonlarda odamning ishtirok etishiga ko‘ra avtomatlashtirishni
quyidagilarga ajratish mumkin: avtomatik nazorat, avtomatik rostlash va avtomatik
boshqarish.

Avtomatik nazorat - texnologik jarayon hagida operativ ma’lumotlarni
avtomatik ravishda qabul qilish va uni gayta ishlash uchun kerakli bo‘lgan
sharoitlarni ta’minlaydi.

Avtomatik rostlash - texnologik jarayonlarning tegishli parametrlarini
avtomatik rostlovchi asboblar yordamida talab gilingan sathda saglanishini nazarda
tutadi. Bu holda odam fagat avtomatik rostlash tizimining (ART) turi ishlashini
nazorat giladi.

Avtomatik  boshgarish -  texnologik  operatsiyalarni  belgilangan
muttasilligining avtomatik ravishda bajarilishini va boshgaruv obyektiga nisbatan
bo‘ladigan ta’sirlarning muayyan muttasilligini ishlab chigishdan iborat.
Avtomatlashtirish - texnologik jarayonlarni odam ishtirokisiz boshgaradigan
texnik vositalarni joriy etish demakdir. Avtomatlashtirish - ishlab chigarish
jarayonidagi odam ishtirok etmagan sanoatning yangi bosqichi bo‘lib, bunda,
texnologik va ishlab chigarish jarayonlarini boshgarish funksiyasini avtomatik
qurilmalar bajaradi. Avtomatlashtirishni joriy etish ishlab chigarishning asosiy
texnika-iqtisodiy ko‘rsatkichlarining yaxshilanishiga, ya’ni ishlab chiqarilayotgan
mahsulot giymati va sifatining oshishi hamda tannarxining kamayishiga olib
keladi.

Zamonaviy ishlab chiqarish jarayonlarining ko*pchiligi to‘liq
avtomatlashtirilganligi  bilan  xarakterlanadi. ~ Avtomatlashtirish  barcha
uskunalarning avariyasiz ishlashini ta’minlaydi, baxtsiz hodisalarning va atrof-
muhitning zaharlanishini oldini oladi. Shuningdek, kimyo va o0zig-ovgat
sanoatlarida portlash hamda yong‘in chiqish xavfi ko‘pligi ham jarayonlarni
maksimal darajada avtomatlashtirishni talab giladi.

Ishlab chiqgarish jarayonlarining avtomatlashtirilishi hozirgi vaqgtda uch davrga

bo‘linadi.



Birinchi davr - ayrim texnologik jarayonlarni avtomatlashtirish bilan
xarakterlanadi. Jarayonning ayrim parametrlari avtomatlashtirilgan agregat
yaqinida yirik gabaritli asboblarning ko‘rsatishiga muvofiq avtomatik ravishda
rostlanadi. Bunda, asboblarni mashina va apparatlar yaginiga joylashtirish deyarli
qiyinchilik tug‘dirmaydi. Avtomatlashtirishning bu davrida shkalasi yaxshi
ko‘rinadigan yirik gabaritli asboblar ishlatiladi. Bunda bir korpusga o‘lchash
asbobi, rostlagich va zadatchik joylashtiriladi.

Ikkinchi davr - ayrim jarayonlarning kompleks avtomatlashtiri-lishidir.
Bunda rostlash alohida shchitga o‘rnatilgan asboblar bo‘yicha olib boriladi. Yirik
gabaritli asboblardan foydalanish — shchitni bir necha metrga cho‘zilib ketishiga
olib keladi va shchitni nazorat qilish giyinlashadi. Avtomatlashtirishning bu
davrida shchitdagi asboblarning hajmini kichiklashtirish zarurati paydo bo‘ladi. Bu
masalani hal gilish uchun kichik gabaritli ikkilamchi asboblar ishlatiladi.

Uchinchi davr (to‘lig avtomatlashtirish davri)- agregat va sexlarni yalpisiga
avtomatlashtirish bilan xarakterlanadi. Bu davrning xarakterli xususiyati shundaki
boshqgarish yagona dispetcherlik punktiga markazlashtiriladi. Shu bilan birga mitti
ikkilamchi asboblarni ishlatish ehtiyoji paydo bo‘ladi. Doimiy nazoratni talab
qilmaydigan o‘lchash va rostlash asboblari (yirik gabaritli) shchitdan tashgariga
o‘rnatiladi.

Signalizatsiya, muhofaza va nazorat gilish sanoat jarayonlarini boshgarish hamda
rostlashni bundan keyingi avtomatlashtirilishi, chigarilayotgan mahsulot sifatini
yaxshilash, texnologik jarayonlarni optimal tartibda olib borish, texnologik
uskunalar ishini intensivlash vazifalaridan kelib chigadi.

Har bir texnologik jarayon (texnologik jarayon parametrlari deb ataluvchi)
o‘zgaruvchan fizikaviy va kimyoviy kattaliklar (bosim, sarf, temperatura, namlik,
konsentratsiya va hokazo) bilan xarakterlanadi. Texnologik apparatura jarayonning
to‘g‘ri o‘tishini ta’minlashi uchun muayyan jarayonni xarakterlovchi
parametrlarni berilgan giymatda saklashi lozim.

Qiymatini stabillash yoki bir tekisda o‘zgarishini ta’minlash zarur bo‘lgan
parametrga rostlanuvchi kattalik deb ataladi. Rostlanuvchi kattalikning giymatini

stabillash ma’lum qonun bo‘yicha o‘zgarishini amalga oshirish uchun



mo‘ljallangan asbob avtomat rostlagich deyiladi. Rostlanuvchi kattalikning ayni
paytda ulchangan qiymati rostlanuvchi kattalikning ayni qgiymati deyiladi.
Rostlanuvchi kattalikning texnologik reglament bo‘yicha ayni vaqtda doimiy
saglanishi shart bo‘lgan qiymati rostlanuvchi kattalikning berilgan qiymati
deyiladi. Texnologik reglament rostlanuvchi kattalikning hozirgi va berilgan
giymatlarini vaqtning har bir onida teng bo‘lishni talab giladi. Ammo ichki yoki
tashqi sharoitlarning o‘zgarishi sababli rostlanuvchi kattalikning ayni qiymati
berilgan qiymatidan chetga chiqishi mumkin. Shu paytda hosil bo‘lgan qiymatlar
fargini xato yoki nomoslik deyiladi.

Xato yoki nomoslik nolga teng bo‘lgan texnologik jarayon turg‘unlashgan
rejim deyiladi. Turg‘unlashgan rejimda moddiy va energetik balanslar qat’iy
saglanadi.

Amalda ko‘pincha xom ashyoning sarfi va tarkibi, apparatlardagi
temperatura, bosim va hokazolarning o‘zgarishi Kkuzatiladi. Texnologik
jarayonning magqgsadga muvofiq ravishda oqib o‘tishiga teskari ta’sir ko‘rsatuvchi
hamda tizimlardagi moddiy va energetik balansini buzuvchi o‘zgaruvchilar
g‘alayonlanishlar deb ataladi. G‘alayonlanishlar ta’sirida xato paydo bo‘ladigan
texnologik jarayon rejimi turg‘unlashmagan rejim deyiladi.

Har bir boshqarish tizimida kirish va chiqish parametrlari (o‘zgaruvchilari)
bo‘ladi. Kirish parametrlariga xom ashyoning boshlang‘ich holatini xarakterlovchi
o‘zgaruvchi hamda vaqt o‘tishi bilan o‘zgaradigan uskuna parametrlari, texnologik
jarayonning oqib o‘tishini aniqglovchi o‘zgaruvchilar kiradi. Kirish o‘zgaruvchilari
rostlanadigan va rostlanmaydigan bo‘lish mumkin.

Chiqish parametrlariga chigarilgan mahsulot sifatini (kimyoviy tarkib, zichlik va
boshqalar) xarakterlovchi ko‘rsatkichlar, shuningdek, hisoblash yo‘li bilan
aniglanadigan texnika-igtisodiy (uskunalarning ishlab chigarish unumdorligi,
mahsulotning tannarxi) ko ‘rsatkichlar kiradi.

Tizimning ishlash vaqgtida rostlanuvchi kattalikning hozirgi giymati berilgan
qiymatiga mos kelishi uchun tizimga ta’sir ko‘rsatish kerak (boshgariladigan
o‘zgaruvchi orqali). Boshqariladigan o‘zgaruvchi tizim boshqaruv ta’sirining (xom

ashyoning sarfi, tarkibi va boshgalar) sonli xarakteristikasidir.



Shunday qilib, sanoatning eng muhim talablaridan biri - texnologik
jarayonning turg‘unlashgan rejimini saklashdan iborat. Moddiy va energetik
balansga rioya giladigan mashina yoki apparat rostlanuvchi obyekt deyiladi.

Texnologik jarayonlarni avtomatik boshqarishning vazifasi rostlagich
yordamida rostlanuvchi obyektdagi kerak bo‘lgan texnologik sharoitni avtomatik
ravishda saklash, agar bu sharoit buzilsa, uni gayta tiklashdan iboratdir. Avtomatik
rostlash vaqtida (rostlanuvchi obyektga rostlagichning ta’siri tufayli) rostlanuvchi
kattalikning ayni qiymati berilgan qiymatga teng yoki shunga yaqin bo‘ladi.

Avtomatik tizimlar bir-birlari bilan ma’lum ketma-ketlikda bog‘langan
bo‘lib, har biri tegishli vazifani bajaruvchi alohida elementlardan iborat. Mustaqil
funksiyani avtomatik tizim tarkibining biror gismi avtomatika elementi deyiladi.
Avtomatika elementlarini ularning funksional vazifasiga ko‘ra tasniflash magsadga
muvofiq. Avtomatik tizim elementlarining tarkibiga kiruvchi funksional
bog‘lanishni ifodalovchi sxema funksional sxema deb ataladi. Bundan tashgari,
shu avtomatik tizimni turli dinamik xususiyatlariga ega bo‘lgan va bir-birlari bilan
bog‘langan sodda bo‘g‘inlar shaklida tasvirlash ham mumkin. Bu holda avtomatik
tizimning sxema bo‘g‘inlarning bog‘lanishini aks ettiradi va tizimning tuzilish
sxemasi deyiladi.

Rostlanuvchi obyekt va avtomatik rostlagich birligi avtomatik rostlash
tizimni (ART) tashkil qilib, rostlash konturi nomli berk zanjirni hosil giladi. Bu

zanjir ARTning tuzilish sxemasiga emas, balki funksional sxemasiga tegishli.

Avtomatik rostlash tizimi uchun tipik rostlagich parametrlarini ainglash
Ko‘rilayotgan avtomatik rostlash tizimining strukturaviy sxemasi

quyidagicha (3.1 — pacm).
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-rasm. Avtomatik boshgarish tizimining struktura sxemasi

Sxemada quyidagicha belgilashlar keltirilgan:
z(t)-tashqi ta’sir

E(t)-rostlash hatoligi

Obyektning uzatish funksiyasi

o= 0.75s* +5.85 + 3.4
280s° +131s* +20s +1.3 (3.1)  ko‘rinishga ega.

Rostlash ob’ktining tadqiqi
Rostlash obyektini tadqiq etish uchun MATLAB dasturidan foydalanilgan.

-rasm. Rostlash ob’ktini matlab dasturida tadqiq qilishning analitik modeli

1 - Listing
>>T0=1.3;T1=20;T2=131;T3=280;T4=5.8;T5=0.75;Kop=3.4;
>> Wop=tf([T5 T4 Kop],[T3 T2 T1 T0])
Transfer function:

0.75s"2+58s+34

280s"3 +131s"2+20s+1.3



>> step(Wop)

Step Responze

Amplitude

n| | | | | 1
0 10 20 30 40 a0 =11

Time (=ec)

-rasm. Obyektning o‘tish xarakteristikasi

Natijalar: Rostlash obyektining o‘tish xarakteristikasidan quyidagilarni
aniglash mumkin:

Obyekt 0‘z-zo‘idan rostlanuvchi

Ko‘p sig‘imli

Kechikish xarakteriga ega

IT — rostlagichning uzatish koeffitsiyentini aniglash uchun yoyilgan
chastotaviy xarakteristikalar (YOCHX) usulidan foydalaniladi. Bu usul bilan ART
ni sintez qilganda tizimning o‘tish jarayonini ¥=0,82 darajasidagi turg‘unlanish
shartini ganoatlantiradi. Foydalanilayotgan uslub obyektning (Wop) va
rostlagichning (Wap) amplituda — faza chastotaviy xarakteristikalariga (ACHFX)
asoslanadi. Ularni Wop(s) va Wap(s) uzatish funksiyalaridan Laplas operatorini (j-

m)w Operatoriga almashtirish orgali olinadi. Bunda m — tebranish darajasi:

Y=0,82 bo‘lganda ¥Y=1-e-2mm

M Inl—y) _ In1—0.82) _
~2z -2z 0273

Rostlash oyektining kengaygan ACHFX ni olamiz.
Rostlash obyektining invers kengaygan ACHFX sini yozamiz.



Rostlash obyektining invers kengaygan ACHFX sini algebraik ko‘rinishda

yozamiz:

R(M, @) = Re(\/\_/in)}

bunda R(m,®»)-Boshqarish obyektining invers kengaygan ma’lum
CHX

J(m,»)- Boshqarish obyektining invers kengaygan mavxum CHX

AR parametrlarini rostlash tekisligida o ga turli chastota giymatlarini berib,
quyidani parametrik tenglama bo‘yicha turg‘unlanish darajasi ¥=0,82 ga teng
bo‘lgan grafigi quriladi:

Ki = w(m? +1)3(m, ) }
Kp =mJ(m, ) - R(M, w) (3)

IT — rostlagichning izlangan parametrini godograf hamda absissa o‘qlari
kesishgan nugtadan aniglaymiz.

ARTning turg‘unlanish darajasi b d bilan belgilanadigan o‘tsh

xarakeristikasini olamiz va berilgan Wzad=0,82 bilan tagqgostaymiz.
MATLAB:
2 — JIuctunr

>>w=0.07:0.001:0.220;

>>m=0.273;

>> Wex=(T5*((J-m).*w). 2+ T4*((j-m).*w)+Kop)./(T3*((j-
m).*w).A3+T2*((j-m).*w).A2+T1*((j-m).*w)+TO0);

>> Win=1./Wex;

>> R=real(Win);
>> J=imag(Win);

>> Ki=w*(m"2+1).*J;



>> Kp=m.*J-R;
>> plot(Kp,Ki);xlabel(‘axis Kp');ylabel(‘axis Ki')

-rasm. Tekis darajali turg‘unlanish chizig‘i

Kp=1.1 tanlangan

3 - Listing (tekshirish)

>> Wapl=tf(1.1,1);
>> W1=series(Wapl,Wop)
Transfer function:

0.825s"2 +6.38s +3.74
280s"3+131s"2+20s+1.3
>> Fil=feedback(W1,1)

Transfer function:
0.825s"2 +6.38 s + 3.74

280 s"3 + 131.8 s"2 + 26.38 s + 5.04



Step Response

1.2

0.8 - 4

0.6 -

Amplitude

0.2~ -

0 10 20 30 40 50 60 70 80 90 100
Time (sec)

-rasm. ARTning P-rostlagich bilan o‘tish xarakteristikasi

Turg‘unlanish darajasini baholash:

1. ymax1=1.01
ymax2=0.788
yypu=0,742
V= (ymaxl_ y,\”pr) — (ymax 2- yyva) =0.825
2. (ymaxl_ yfpﬁ)

Asosiy natijalar:
Kp=1.1

0.825s"2 +6.38s +3.74

280s"3 +131s"2+20s+1.3



0.8255"2+6.385+3.74
o —
280 s"3 + 131.8 "2 + 26.38 s + 5.04

b2=0.825; b1=6.38; b0=3.74; a3=280; a2=131.8; a1=26.38; a0=5.04;

P1 rostlagichning parametrlarini hsioblash

Pl rostlagichning sozlanadigan parametrlari  Kr va Ki ekstremum
nuqgtalarining koordinatalari turg‘unlanish darajasiga tenglashganidan topidali (-
rasm). Pl rostlagichning optimal parametrlari giymati ekstremum nugtasidan

o‘ngroqda deb hisoblanadi.

Kp=0.7; Ki=0.045 >TH6 Tan/IaiiMu3;
MATLAB:

4 - Listing (tekshirish)

>> Wap2=tf([1.12 0.025],[1 0])
Transfer function:

1.12 s + 0.025

>> \W2=series(Wap2,Wop)
Transfer function:
0.84 s"3 + 6.515 s"2 + 3.953 s + 0.085

280s"M +131s"3+20s"2+1.3s

>> Fi2=feedback(W2,1)

Transfer function:
0.84 s"3 + 6.515 s"2 + 3.953 s + 0.085



280 s +131.8 s"3 + 26.51 s"2 + 5.253 s + 0.085
>> step(Fi2)

-rasm. ART ning PI rostlagich bilan birga o‘tish xarakteristikasi

Turg‘unlanish darajasini biholash:
ymax1=1.28

ymax2=1,05

yypu=1

_ (YaxI = Yoro ) — (Ymax 2 — Yero )

= 0,807
(Ymaxl— Yono )

Asosiy natijalar:

Kp=0.7; Ki=0.045; mpu ¥=0.82;
0.84 s"3 + 6.515 "2 + 3.953 s + 0.085
W2z oo
2805 +131s"3+20s"2+1.35s

0.84 "3 + 6.515 $"2 + 3.953 5 + 0.085
T —
280 5" + 131.8 $"3 + 26.51 5"2 + 5.253 s + 0.085



2.4. Operatorning (xodimlarning) interfeysini (ekran formalarini) ishlab
chiqish

Avtomatlashtirilgan tizimda texnologik jarayonlarning kechishini vizual
ko‘rib
borish va boshgarish SCADA-tizimlari orgali amalga oshiriladi.
SCADA - (Supervisory Control And Data Acquisition —  dispetcherlik
boshqgarish vama’lumotlarni yig‘ish) —tizimi keyingi yillarda MMI/SCADA
nomi bilan mashhurdir.
(MMI-Man Machine Interface, inson-mashina interfeysining mavjudligini
anglatadi).
SCADA-tizimlar real vaqgt birligida harakatdagi texnologik uskunalarni

boshgarishuchun xizmat giladi. SCADA-tizimlar kompyuter texnikasidan keng
foydalanishgaasoslangan bo‘lib, hozirgi kunda jihoz va wuskunalarni ishlab
chiquvchi turli korxonalar(firmalar, korporatsiyalar) ularni boshgarish uchun
ORS-texnologiyalarga asoslanganholda SCADA-tizimlarini ishlab chigmoqda.
Ayrim hollarda SCADA-tizimlarningo‘rniga (lisensiyali dasturlar bo‘lmaganda,
kichik korxonalarni avtomatlashtirish talabetilganda, uch darajali boshgarishni
tashkil etish zaruriyati bo‘lmaganda, professionaldasturchilar bo‘lganda)
operatorning hamda xodimlarning ish o‘rinlarini Delfi dasturida, ma’lumotlar
bazasini esa ACCESS paketida ishlab chigish mumkin. Bunday hollardabir
rangli lokal xisoblash tarmoklarini tashkil etish kerak.

Hozirgi kunda SCADA-tizimlarning ko‘plab turlari ishlab chiqilgan bo‘lib,
ulargaquyidagilar kiradi (1-jadval):

1-jadval
SCADA-tizimi Ishlab chiggan firma Mamlakat

Factory Link United States DATA AQSh

InTouch Wonderware AQSh

Genesis Iconics AQSh

Genie Advantech AQSh

RealFlex BJ Software Systems AQSh

FIX Intellution AQSh

Simplicity GE Fanuc Automation AQSh

RSView-32 Rockwell Software AQSh

WinCC; ProTool Siemens Germaniya
VipWin Festo Germaniya

IGSS Seven-Technologies Daniya

Sitex Jade Software Angliya

Trace Mode AdAstra Research Rossiya

Image Texno-link Rossiya
Krug-2000 NPF «Krugy Rossiya




Owen Process Manager PO «Oveny» Rossiya

VTS Next Step; INSAT Company Rossiya
Master-SCADA

SCADA-tizimlarning quyidagi imkoniyatlari mavjud:

- pastki darajadagi qurilmalardan birlamchi axborotlarni olish;

- axborotlarni keyinchalik gayta ishlash uchun ularni arxivlash va saglash
(hodisalarning arxivini yaratish, vaqt bo‘yicha texnologik parametrlarning
o‘zgarishi, avariya xolatlarini fiksirlash va h.k);

- jarayonni vizual ko‘rib borish;

- boshqarish algoritmini amalga oshirish, matematik va mantigiy amallarni
bajarish;

- texnologik jarayonni hamda boshgarish jarayonini (hisobotlarni tayyorlash)
hujjatlashtirish;

- tarmoq funksiyalarini bajarish (LXT, SQL);

- boshga dasturlar bilan axborot almashish.

SCADA-tizimlarni tanlashda quyidagi ketma-ketlikka rioya qilish kerak:

1. Avtomatlashtirishning funksional sxemasidan kelib chiggan holda, talab
etilgan

TEGlIarni hisoblash.

2. SCADA-tizimining konfiguratsiyasini tanlash.

3. SCADA-tizimini avtomatlashtirilgan tizimning apparat qismi bilan bog‘lash
algoritmini ishlab chiqgish.

4.0peratorning (dispetcherning) boshgaruv oynalari ekran ko‘rinishlarini statik
tasvirini shakllantirish.

5. Har bir oyna uchun dinamik ob’ektlarni shakllantirish.

6. Aks ettirish, boshqarish, arxivlash, hujjatlashtirish, shuningdek avariya
holatida

boshqarish va ma’lumotlar bazasining algoritmlarini ekran formalarida amalga
oshirish.

—rasmda misol tarigasida operatorning grafik interfeysi (ekran formalari)
keltirilgan.




—rasm. Operatorning grafik interfeysi

-rasm. Boshqarishda ishtirok etuvchi nasos qurilmasining grafik interfeysi

Avtomatlashtirilgan tizimning ekran formalarining daraxsimon ko‘rinishi -
rasmda ko‘rsatilgan.

-rasm. Avtomatlashtirilgan tizimni ekran formalarining daraxsimot ko‘rinishi

Ekran formalarini loyihalash quyidagi umumiy prinsiplar asosida amalga
oshiriladi:
1. Barcha ekran formalari unikal va axborotli sarlovhaga ega bo‘lishi kerak.



2. Barcha maydonlar yozuvlar bilan ta’minlanishi kerak.

3. Kursor, odatda chapdan o‘ngga hamda pastdan yoqoriga harakatlanishi
kerak.

4. Majburiy elementlar ekranning yugori gismida joylashishi kerak.

5. Xato kiritilgan ma’lumotlarni ekran ko‘rinishi payqashi kerak.

6. Ekran ko‘rinishi ko‘plab sahifalardan iborat bo‘lmasligi kerak.

7. Operator kodni fagat bir marta kiritishi kerak va boshga ekran formasiga
o‘tkanida hech narsani yozib olmasligi yoki eslab qolmasligi kerak.

Malakaviy ishda tanlangan SCADA-tizimini asoslash, TEGIarning hajmini
hisoblash, ekran formalarining daraxsimon ko‘rinishini hamda operatorning

interfeysiniishlab chigish va uning ekran formalarini izohlash talab etiladi.
Ekran formalarini ishlabchigishda soha talablariga rioya gilish shart. Dinamik
va ikki pozision boshgaruvdatexnologik parametrlarning dinamik o°zgarishini

ekran formalarida aks ettirish talabetiladi.



2.5.Manba elektr prinsipial chizmasining bayoni
Elektr manbaa tizimlarini loyixalashni quyidagi ketma-ketlikda amalga

oshiriladi.

-manbaani tanlash;

-avtomatlashtirish tizimlarining manbaa shchitlari va yig‘ilmalarini tanlash va
joylashtirish;

-manbaa tarmog‘ini loyixalash;

-tagsimlash tarmog‘ini loyixalash;

-elektr manbaa prinsipial chizmasini bajarish.

Elektr manbaa tizimi manbaasini asboblarni normal ishlashini ta’minlovchi
kuchlanish va quvvatiga mos ravishda tanlanadi. Odatda, o‘lchov asboblariga
berilayotgan manbaaning o‘zgarishi nominal giymatdan -5++10%ga ruxsat
beriladi.

Ta’minlash va tagsimlash tarmog‘larining boshgarish va himoyalash
apparatlarini  (rubilniklar, avtomatlar, gisga tutashdan saglagichlar) manbaa
shchitlari va yig‘ilmalariga joylashtiriladi.

Elektr yuritmalari va asboblar yuklamalari nisbatiga garab, elektr yuritmalarga
manbaani aloxida (elektr yuritmalar quvvati yuqori bo‘lganda) yoki birga bitta
manbaa shchiti va yig‘ilmasidan amalga oshirish mumkin.

Manbaa tarmog‘ini loyixalash quyidagilarni oz ichiga oladi:

-Kuchlanishni, faza va simlar sonini va manbaa tarmog‘i konoriguratsiyasini
tanlash;

-rezerv masalasini xal gilish;

-boshgarish va ximoya apparatlarini joylashtirish.

Elektr manbaa tizimlarida odatda uch fazali o‘zgaruvchan tok (380/220v
kuchlanishli yoki 220/127v ham bo‘lishi mumkin) qo‘llaniladi.

Manbaa tarmog‘i uchun fazalar va simlar sonini ushbu tizimdagi
avtomatlashtirish vositalari va asboblari turiga garab tanlanadi.

Bir fazali elektr gabul giluvchilar uchun bir fazali ikki simli (fazanol)

tarmoglar ishlatiladi.



Agar tarmoqga yuklama juda katta bo‘lsa uch fazali manbaa tarmoglari
ishlatiladi. SHuningdek, uch fazali elektr gabul giluvchilar uchun ham uch fazali
tarmoglar ishlatiladi.

Elektr manbaa tizimlarida boshqarish apparatlari sifatida rubilniklar, paketli
o‘chirgichlar tumblerlar ishlatiladi. Avtomatlar boshqarish va ximoya
funksiyalarini barobar bajaradilar.

Saqglagichlar tarmoq va aloxida elektr gabul giluvchilarni gisga tutash va
ortigcha yuklamalardan ximoya qilish uchun ishlatiladi. Saqglagichlili rubilniklar
avtomatlardan sodda va arzon bo‘ladi. Bu apparatlar manbaasi ulangan joyda va
shchit va avtomatlashtirish tizimlarining manbaa yig‘inmalarga kirishda
o‘rnatiladi.

Elektr manbaa tizimini tagsimlash tarmog‘ini loyixalash manbaa tarmog‘ini
loyixalashdagi operatsiyalar kabi amalga oshiriladi. Xar bir elektr gabul giluvchi
shchit yoki manbaa yig‘ilmasiga aloxida rodial chiziq bo‘ylab ulanadi.

Kuchlanishni tanlash manbaa tarmog‘ini loyixalashdagidek. SHchitlarni
statsionar yoritish uchun 220v kuchlanishdan foydalaniladi. SHkafli shchitlarda tor
joyda ishlarni bajarishda 36v yoki 12v kuchlanishdan foydalaniladi. Ba’zi
asboblarga manbaa transformatorlar orqgali beriladi.

Tagsimlash tarmog‘ida ko‘pincha paketli o‘chirgchilar, saqlagichlar
ishlatiladi.

Avtomatlar gisqa tutashish toklariga sezgir bo‘lsa qo‘llaniladi.

Agar asbobning o°‘zida o‘chirgich va saqlagichlari bo‘lsa, unda unga Ximoya
va boshgqarish apparatlari o‘rnatilmaydi.

Elektr yuritmalar, ijrochi qurilmalarning manbaa zanjirida Ximoya va
boshqarish apparatlari sifatida rubilnik, saglagich, magnitli yoquvchi yoki avtomat
va magnitli yoquvchilar ishlatiladi.

Manbaa prinsipial elektr chizmalari manbaa va tagsimlash tarmoglari uchun
aloxida yoki bitta chizmada berilishi mumkin.

Manbaa tarmog‘i chizmasida ximoya va boshqarish apparatlari ko‘rsatiladi.
Apparatlar aloxida xarf-ragam belgilanish, kuchlanishning nominal giymati

ko‘rsatiladi.



Taqgsimlanish zanjirlari chizmasida manbaaning Kirishi va chigishlarni
ko‘rsatiladi. Hamda elektr qabul giluvchilarga, ximoya va boshqgaruv apparatlariga,
transformatorlarga, manbaa yoritish lampalariga chiqishlar ko‘rsatiladi.
CHizmaning pastki gismida jadval berilib, ushbu manbaa shchitidan unda-elektr
qabul qiluvchilar ro‘yxati keltiriladi, yana spetsifikatsiya bo‘yicha pozitsiya
nomerlari, quvvati, kuchlanishi va o‘rnatilish joyi ko‘rsatiladi. SHuningdek
elementlarning xarfli-ragamli belgilanishlari ko‘rsatiladi. Manbaa chizmasidagi
hamma zanjirlar markirovkalanadi. SHartli belgilanishlar, xarfli belgilanishlar
xuddi boshqarish va signallash chizmalaridagidek GOST 2.710-81, GOST 2.755-
87, GOST 2. 747-69, GOST 2.755-76 bo‘yicha amalga oshiriladi.

Tagsimlanish tarmog‘iga manbaa manbaa tarmog‘ining asosiy manbaa
tarmog‘idan va unda kuchlanish bo‘lmay qolganda rezerv manbaa tarmog‘idan
berilishi ta’minlangan. Buning uchun asosiy manbaa tarmog‘iga ulangan
kuchlanish relesi PM1 va rezerv manbaa tarmog‘iga ulangan kuchlanish relesi
PM2 va ularning kontaktlaridan foydalaniladi. Asosiy manbaa tarmog‘ida
kuchlanish mavjud bo‘lsa, PM1 rele ishlab, o‘zining normal ochiq 1PM1 va 2PM1
kontaktlarini ulaydi va tagsimlanish manbaa tarmog‘iga kuchlanish beriladi.
Asosily manbaa tarmog‘ida kuchlanish bo‘lmay qolsa, PM1 rele boshgarish
o‘ramiga kuchlanish berilmaydi va uning normal ochiq kontaktlari 1PM1 va 2PM1
uziladi, normal yopiq 3PM1 kontakti esa ulanib, rezerv manbaa tarmog‘idagi rele
PM2 ishlaydi va o‘zining  normal ochig 1PM2 va 2PM2 kontaktlarini ulab,
tagsimlanish tarmog‘iga rezerv manbaa tarmog‘ini ulaydi.

Uch fazali manbaa tarmog‘ida ham rezerv manbaa tarmog‘ini ulanishi bir

fazali manbaa tarmog‘iga o‘xshash bo‘ladi.

-rasm.Elektr matrorni boshqarishning prinsipial elektr sxemasi
Boshqarish va signallash prinsipial sxemasining bayoni
Boshqarish va signallash chizmalari bitta prinsipial chizmada berilgan.
Bajarayotgan vazifalariga garab boshqgarish chizmalari mexanizmlar, transport

tizimlarining elektr yuritmalarini boshqarish ko‘rinishida bajarilishi mumkin.



Signallash chizmalari esa, texnologik signallash chizmalari, ishlab chigarish
xolatlarini signallash chizmalari, topshiriglarni bajarilishini signallash chizmalari
va yong‘in xavfsizlik signallash chizmalariga bo‘linadi.

Boshqarish va signallashning struktura chizmalari ishlab chigilgandan so‘ng,
prinsipial chizmalarga o‘tiladi. Manba kuchlanishi tanlanadi va chizma apparatlar
bilan taminlanadi. CHizma o‘zgaruvchan tok mabaasi kuchlanishi 220v, 380v
o‘zgarmas tok kuchlanish 60v, 48v, 24v, 12v bo‘lishi mumkin.

CHizma apparaturasini ishlatilayotgan manbaga garab, bino xarakteristikasiga
garab, talab gilinayotgan kontaktlar soniga garab tanlanadi.

Elementlar prinsipial chizmalarda ESKD bo‘yicha GOST.2.710-81 ga asosan
belgilanadi. Hamma apparatlar chizmada normal xolatda ko‘rsatiladi (masalan, rele
kontaktlari boshqarish o‘ramiga signal berilmagan xolatda ko‘rsatiladi).

Prinsipial elektr chizmalarining hamma elementlari uch gismdan iborat
bo‘lgan pozitsion belgilarga ega bo‘ladi.

Belgilashning birinchi gismi bir yoki ikki xarfli kodda bajariladi.

Ikkinchi gismida elementning tartib ragami keltiriladi.

Belgilashning uchinchi gismi elementning funksional vazifasiga moslanadi.
Masalan, R2N-2-rezistor, o‘lchovchi sifatida ishlatilayotgan. (GOST 2.710-81).

R3F-3-rezistor, gisga tutashdan saglagich sifatida ishlatilayotgan elektr
zanjirlarni  markirovka qilish GOST 2.709-72 asosida amalga oshiriladi.
Avtomatlashtirsh tizimlarida markirovkalash uchun 3 gurux sonlar qo‘llaniladi.
Boshqarish, nazorat qilish va rostlash zanjirlarini 1+399 1001-1399, 2001-2399
ragamlari bilan markirovkalaniladi. Signallash zanjirlari 400-799; 2800-2999
ragamlari bilan markirovkalanadi. Elektr manba zanjirlari 800-999; 1800-1999
ragamlari bilan markirovkalanadi.

Rasmda elektryuritmalarni  boshqgarish chizmasi keltirilgan. Manbani
boshqgarish zanjiri fazalararo kuchlanish 380v bilan yoki faza kuchlanishi bilan
amalga oshiriladi.

Elektryuritmani boshgarishning prinsipial chizmasi 25-rasmda keltirilgan. Bu

chizmada quyidagi belgilanishlardan foydalanilgan:



SV1 va SV2 — yoqib o‘chiruvchi knopkalar, KM-kontaktor magnitli, KK-
issiglik relesi, FU-gisga tutashdan saglagichlar, QS-rubilnik.

Elektr yuritma yoquvchi SV1 va o‘chiruvchi SV2 knopkalar yordamida ishga
tushiriladi va o‘chiriladi. SV1 bosilganda KM boshqarish o‘ramidan tok o‘tib,
kontaktor o‘zagi magnitlanib, yakorni tortadi va KM normal uziq kontaktlarni
ulaydi. Bunda ulovchi kontakt SV1ning blokirovkalovchi kontakti va elektr
yuritmaga manba’ni ulovchi KM kontaktlar ham ulanadi. Elektr yuritma ishga
tushadi. Elektr yuritmani to‘xtatish uchun SV2 o‘chiruvchi knopka bosilib, KM
ga manba uziladi. Bunda blokirovkalovchi KM kontaktlari ham uziladi. Elektr
yuritma ishdan to‘xtaydi. Elektr yuritmaga yuklama oshib ketganda, elektr
yuritmani kuyishdan saqlash uchun, issiqlik relelari ishga tushadi va manba’ni
uzadi. Elektr yuritmani gayta ishga tushirish uchun yoquvchi SV1 knopka bosilib,
KM kontaktori zanjiri ulanadi.

Texnologik signallashning prinsipial elektr chizmasi quyidagi rasmda
keltirilgan.

Texnologik kontakt SQ1 ulanganda, K2 relening normal ulangan kontakti
ulanib, K1 rele boshqgarish o‘ramlaridan tok o‘tadi va bu uning normal ochiq
kontaktlari Kl1larining ulanishiga sabab bo‘ladi. Natijada, tovushli signal NA
ishlaydi, hamda VD2 diod orgali K2 rele zanjiri ulanadi K2 normal ochiq
kontaktlari yordamida zanjir blokirovkalanadi. Rele K2 ishlaganda, o‘zining
signallash lampasi N1 zanjiridagi K2 normal ochig kontaktlarini ulab signal
lampani N1 yogadi va normal yopiq kontakt K2 ni uzib, K1 relesi zanjirini SQ1
kontaktdan uzadi. SB2 knopka bosilishi bilan K1 rele zanjiri uzilib NA o‘chadi.

Xuddi shunday boshga texnologik parametrlar chegara giymatlarga kelganda
texnologik kontaktlar (SQ2 va boshgalar) ulanib, signal lampalari yonadi.

Signal lampalarini ma’lum vaqt oralig‘ida tekshirib turish uchun tekshirish
knopkasi SB1 bosiladi. Bunda ham rele K1 zanjiri ulanib, rele K1 ishlaydi va
o‘zining normal ochiq kontakti orqali hamma signal lampalar zanjirini K2, K3
normal yopiqg kontaktlar yordamida yoqgadi. Agar birorta lampa yonmasa, unda bu

lampa kuygan bo‘ladi va uni almashtirish kerak bo‘ladi. Bu tekshirish signalidan



so‘ng, signaldan qaytish knopkasi SB1 bosiladi va bunda K1 relesi zanjiri uziladi.

Hamma lampalar o‘chadi.

-rasm. Uch fazali matorni ishga tushirish va boshgarishning
prinsipial elektr sxemasi



