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Kunckaya aHHOTaLmA

Maskyp Mabpy3anap MaTHM OMOTEXHONOrMA Ba caHoaT (hapmaumsacu
MyHamwmn Oyinya Gakanaspnap Talépnawl YKyB pexacura kypa “Kumésui
KapaéHnap 3HeproTexHonorusacn” Ba  “HeprotexHonorus” gaHn 6yinya
TY3WIraH HamyHaBWIA [acTyp acocupa TailépnaHraH. Mabpysanap matHuga
(haHHWMHT ~ MOXMATUM Ba Basuganap, WCCUKINK  TEXHUKACUHWUHE,  TEXHWUK
TepMOAMHAMMKA  Ba  3HEPrOTEXHONIOTUMAHWHI  acoCUMil  KOHYHUATNapW,
(hapmaLeBTMKa Ba KWUME caHoaTuga wwnatunagmraH >Xuxosnap, YNapHUHT
Typnapu, Ty3WIuwKM, uwnaw TapTubu, ynapHu xucobnawl Ba HasopaT KUuLL
ycynnapy Xakuga MmabnymoTniap OepwnraH. by daH YKyB pexacura Kypa
6MOTEXHONIOMUA NyHanULWIK Tanabanapn y4yyH 3-CeMecTp JaBomMuaa YKUTuamo 18
coaTra My/mkanniaHraH Mabpysa fgapcnapu, 30 coaTHM Y3 nuura ofiraH amasauni
MaLUFynoTnapHK, 6 coartra myspKaniaHraH nabopatopus mallfynoTiapy Ba
coaT Xaxmgarn MycTaku/i Tabaum gapcnapugaH wmoéopart. LUYHUHrgek Ykys
pexacura Kypa caHoaT (papmauusicn WyHanuwmn Ttanabanapy ydyH 4-ceMectp
aaBomuaa YKMTuamo 18 coatra mymkannaHraH Mabpysa gapcnapu, 12 coatHu y3
nuura ONraH amasmin MallFynoTnapHu, 6 coaTra MmyspkaanaHraH nabopaTopus
MaLUfynoT/Iapy Ba ___ COAT Xakmparn MycTakui Tab/iuMm gapcriapuiaH moopar.
Mabpy3asiap MaTHMHM Talépnawija acocaH KeWvHrn wnunnapga Poccus Ba
XaMAYCTIMK Mam/akatiapuga 4on aTuaraH Wy aHra oug agabuétnapgaH

(hoinfanaHunsraH.



Mapy3a Nel

MaB3y: TexHUK TepMogUHAMWUKAHUHI acocnapu. TepMoanHaMUKaHUHT | Ba

Il KoHyHnapu. Ennk cuctemanapga TepmMoguHamMmnK >xKapaeHnap.

Pexa:

1. DHeproTexHosnorvs aHu, YyHUHr MasmyHu1 Ba Basudasiapu.
2. TepmoAnHaMUKa XxakKuja TyLlyH4a.
3. TepmoanHamukaHuHT | Ba Il KoHyHNapw.

4. Enuk cuctemanapga TepMoguHaMuK xxapaeHnap.

OHeproTexHonorus aHu, yHUHI Ma3MyHU Ba Basudganapu.

OpraHuam YyuyyH 3apyp OynraH Typau Xun [OpY BOCUT&IAPUHU  KUME-
(hapMaLleBTMKA KOpXOHanapuaa nwnab Yvkapuil Xygaa tokopy MUKLopAA SHeprus
Tanab Kunagu. YHUHT acocuid  TexHonorusnapuga Typau Xun  Ekunfunap,
MCCUK/IVK BA 3/1EKTP SHEPrusanap uwnatuiagu.

Y36eKUCTOH MYCTaKWIIMKKA 3PULLMLLIK LIapogaTy 6unaH Typam coxanapia
nwnaé uMkapuw, Ba alHMKca KMME-(hapMaueBTMKa CaHOoaTVHM  >Kafa
PUBOXIAHWLLIN Tydhainm mMaxainmin Xom awénapfaH L4opu BOCUTAIapPUHKN ULLIIa6
UMKAPULLHKL Mynra Kynuw kabu sasmdganap kennb umkmokaa. by 6opaga TM66MET
coxacuaa KeHr KynnaHunaguraH aHTMOMoTuKNap, BUTaMUHMAP, WHCYIUHAP, Ba
boLlka 6MOTEXHOMONVK yCynnap épaamuaa 4opy BOCUTa/IapyHK MUwiab YymkapumLl
YUYH 3HEPrUAHU TeXXanauraH AHrM TEXHONOMMANAPVHN APaTULL LY KYHHUHE 3HT
fonsapb Myammonapu  katopura kKupagu. LyHW aintmé  yTrw  Kepakku
MYCTaKWIMKAAH KERVHTW nnnapa Tawkua aTunraH 6apya KuME-gapmareBT1Ka
KOPXOHaapyn 3HT 3aMOHaBUIN TEXHUK XKNX031ap OunaH TabMUHMIaHTaH, Ba X03Upru
nanWtaa 6y KopxoHanap cudatnv Aopu-HapMOHNapHU Xank Xy)Kanurura etkasuo

bepmokaa.



Knmé-thapmaueBTuka  KOpXOHaNapuHW  TeXHUK  >KMXo3nmap  GunaH
nonnxanawTMpuULLAa 3HT aBeaio By MocaManapHUHT SHEPreTUK TEXaMKOP/INIY
ypraHm6 unkmnagn. YyHku xap 6up moga ek opyv BOCUTaCUHK onuwaa 6mp Heva
XUN annapat €k mocnamanapfaH goinganaHuwira TyFpu kenagn. Ba xap 6up
annapar ek Moc/nama y3ura moc pasuLLia Typavya S3Heprus UICTEbMON KUnagu.

YXKnxosnapHn 3aHeprus OunaH TabMWHMALW, 3Heprus 6wunaH TabMUHMAL
XapaéHHM Oowkapuwl Ba TYFpu Wynra Kyuuw Kabu KuMé-thapmaueBTUKa
caHoaTuja yypanguraH MacanasiapHu 3HeproTexHoIorna aHn ypraHaau.

[emak, 3HeproTexHosiorns paHMHUHI acocuili Makcaam — bynaxak 6akanasp
MyTaxaccucnapura WCCUKINK >XapaéHIapyHW, WMCCUKIUK TEXHUKAaCUHK, Xamja
9HEProTEXHONOTUAHUHT  Ha3apuid  acocnapuHy  ypratuw, Kumé-tapmaueBTuka
coxacuga KynnaHunaguraH Typau XU  annapatiapHUHT  TY3WauWW, MLaLL
TapTMbM xakuga TylyH4Yanap 6epull, UCCUKINK KypUIManapuHUHE XMCobun Ba
NONNXANALITUPULL  aCOCNTAPUHWHT  YCYNINapuUHU  eTKasuL, EKWIFUIaPHN  EHULL
YKapaéHnapu, MOAAMIA Ba UCCUKINK BanaHCNapuHM TY3uLL, UCCUKINK a/IMaLLNHYB
Oylinya MabnymoTnap Oepull, 3HEProTeXHONONMK TU3UMIAP Ba 3HEPreTuK
GanaHCNapHUHI Taxnunn Oyinya eTapanya 6uaum Ba KypcatManap Gepu
xmncobnaHaau.

Knmésnii apaéHnap 3HeproTexHoNorMsacn (aHUHUHE 3ummacura 6ynaxak
MyTaxaccucnap TeXHONOMMK O6beKTnapAa WCCUKINK 3HEPTUSACUHM  XapakaTra
KeNTUPULL, 3HEepPreTMK TEeXHOMOrmaHM KombuHaumsanaw [6owka ycynnapga
Kynnaw], NCCUK/IMK CXeMaNapuHM TY3ULL, UKKUaM4mn 3HePropecypcrapiaH TyFpu
(horfanaHuLL, XapaéHnapHUHT 3HePreTUK 3MEKTUBINTUHN Gaxonall, UCCUKNK
NYKOMMLIMHM  KaMalTupul Kabu Kepakium 6unMMm Ba KypcaTmanap 6epui
XuncobnaHagu.

Yw6y (aHHM ypraHuw acocaH (u3nKa, aManinid MexaHuKa, HOOpraHuK,

OpraHuK Ba M3nKaBuin KUME Kabu haHnapra TasHau.



TepmoaMHaMMKa Xxakuaa TyLlyHua.

TepMmogHaMnka [e6 — 3HeprusHW  y3rapuwm  6unaH  KevaguraH
MaKpPOCKOMMK XapaéHIapHUHT Ha3apUACMHM ypraTyBuu (haHra antunaau.

TexHUK TepMOAMHaAMMKA 3Ca — 3HEPTUS KYUULLWHUHT WUKKN KYPUHULLN
OYNNLIN UCCUKNK Ba WLIHWHT OMp-6uvpura yTuw KOHYHUATAAPUHW Ball LUy
apaéHnapga MWTUPOK 3TaéTraH >XMCMIaPHUHE XOoccanapyHKn, Xamaa UCCUK/NK,
COBYK/IMK Ba OOLLKA YCKyHa/fapfa KeyaguraH apaéHnapHu ypratyBum aHaup.
[emak, WCCUMKIMK Ba WL 3HEPrUAHWHT OUP XKUCMAAH WKKUHYM KUCMra
KYUMPUIULWIN dKapaéHUAarn WKKU Xungary wakamgup. byHga 3sHeprusiHAHr
ynyoBu 6YNM6 UCCUKIMK MUKOOPWU Ba MW MUKAOPWU XMcoGnaHagn. SHeprusicu
OunaH anvawmnHaéTraH MakpOCKOMWK >XUCM/Iap MLIYM >KUCMIap XucobnaHaaw,
yfnap kartopura TexXHUK TepMmMOAuHamMukaga ra3 Ba OyFnap kupagn. Wwum
XXUCMHUHT KM TU3MMHUHT  X0MaTuHKM Tabpugnab 6GepyBun KaTTa/iMkKnap
TEPMOAVMHAMWK  napameTpiap  Adeiwnagn. Ynapra Temnepatypa, 6ocum
CONULLTUPMA XaXKM, NYKW SHEPTUS, IHTAINUA Ba SHTPONUANAP KUpaan. Y napHUHT
acocunapy  T,V,P xucobnaHagn. Arapfa WLWIYK >KUCM Xo0/atuia acocum
napaMeTpnapfaH xed Oynmaca Oupu y3rapca, YHAa >XWUCM TepMOAMHaMMUK
KapaéHHM 6ownbaH Keumpanty ged TywyHunagnm. TepMoAMHAMUK >KapaéHsnap
KalTap Ba KalTmac OyMwKn MYMKWH. TepMOAUHAMMUK >XMCMHWUHI MYyBO3aHaT
xonarngaru napaMeTpaapuHUHT GOLLNMaHULIMHK akC 3TTUPYBYM TEHrniama xonart
TeHrnamacu peb aranagun. Wpgean ra3 fgeraHfa rasHWHI Hasapuid MOLenm
TYLWYHUNNG, YHU TalLKWA 3TraH MOMIEKYNTAPHUHT Xa)KMU XaM, yniap opacugarv
bowaHrMy Kyuym xam WykK [eb6 TacaBByp 3tunagu. Wgean rasHuHr xonat
TeHrnamacu MeHgeneeB-KnaiinepoH TeHrnamacu opkanv ngoganaHaau:

PV=mRT eKu PV=RT

by epaa,

V- WLLIYMN XKUCMHUHT XaXMu, M3

P- 6ocum, Ma

M- MLLIYN YKUCMHUHT Maccacu, Kr



T- xapoparT, K

R — ras goumwuincn, ékn 1 Kr naean rasHUHr ysrapmac 6ocvm LiapouTunia
TemnepaTypaHuHr 1K ra y3rapvwm 6unaH 6axapraH uwin.

Pean rasnapga aca mosnekynanap oup-éuvpura 6ofnaHULL Kyynapu acocuia
TopTMNagmnap.

Pean rasnap ydyyH Xxonat  TeHrnamacu  MeHgeneeB—KnanenpoH
TeHrnamacuiaH ra3HUHr 3UYANrM KaHya Kata 6ysca wyH4ya Kyn apknaHaaun. Pean
rasnap (eb/MHU cudat XuxaTuaaH sHr TYFPU Ba SHI cofa udoganaHuim y4vyH
BaHzep-Baanbc TeHrnamacu TyFpu Kenau:

(p+a/v?) (V-b) =RT
a Ba b — Taxxpmba opkanu TonuaraH KOHCTaHTasnap.
a/Vv? - Monekynanapapo 60rnaHuL KyduHu Ba b — ras monekynanapuHuHr

XaKMWUHW 3bTO0Pra 0yBUM Ty3aTyBUM KaTTaIMKNapaup.

TepmognHaMUKaHUHT | KOHYHU

TepMOoANHAMUKAHUHT GUPUHYM KOHYHW SHEPTUAHMHT Y3rapuil Ba caknaHuLL
KOHYH/IAPUHUWHT aipyM Xo/14arn ngoganaHuwmnanp.

Tabpudu: aHeprmna y3 yanaaH nyk 6ynmanan sa nango 6ynmangun, y emp
KYPUHULLAAH MKKUHUY KYPUHULLWTA 3KBUBAJIEHT MUKAOPAA YTaaw.

TepmogvHaMMKaHUHT  14M  KOHYHM acocuja LIyHAaln Xynocara KesuvL
MYMKUHKW: U30AMpAaHraH TU3UMHUHE 3HEPrMsACU  AouMMMA - G6ynagwn, OyHzan
X0onatja aca Haszapuil XuxatgaH abafui apurateNib Apatuwl MyMKUH 6ynn6
konagn. By KypuHuwparn apuratenb 3Heprus capnamacfaH uw Haxapuiu
kobunusatura ara 6ynagn, nekvH amanvétga Oy abaguin aBuraTesiHu apatuil
MYMKWH 3mac.

BepunraH TepmMogvHaMWMK TU3MMAA >KUCMra WUCCUK/VK LIaknga ysaTuiaraH
SHEPTUAHMHI MUKLOPW YHWHT 3HEPTUACMHM Y3rapuil Ba LY >XMCM TOMOHWUAaH
TaLLKW ULIHVHE 6aXkapuanwim ydyH capd 6ynaau:

Q=AE + L



Q — wym xmMcmMra 6epunraH UCCUKIMK LIaKIuaarv aHeprus.

AE — VLWYM XKNCM NYKN 3HEPTUACUHMHT KYyNaiunLm

L — vLWYM XKUCMHUHT BaxkapraH uLim.

YKUCMHUHT 3Heprusacu E YHUHT TalKky Ba UYKM (MOTeHUMaN Ba KUHETUK)
SHEPTUANAPUHWNHT UUTUHANCUTA TEHT:

E= E++un

KUCMHMHT  Tawkyn E;  3Hepruacy YHUHr  KUHETMK Ba  MOTEHUMa
SHEPTUANAPUHUHT ANFUHAUCUTA TeHT. XKUCMHUHT UYKM 3HEPTUACK Uy 3CA YHUHT
3appavasiapy Xapakatu Ba OOfFnaHuW Kyynapu OwnaH ynyaHagu, Xxampga
3appadaiapHUHT KMHETUK Ba NOTEHUMA SHEPTUANAPUHVHT UNTUHAMCUTA TEHT.

YpraHunaetraH TEPMOAMHAMUK TU3MMAa 6OLLKA Tu3MMiap 6unaH Mogaa
anMalUnHyBu pyin 6epmaca, 6yHain TU3MM ENUK TU3UM [0, YHOArn XMCM HACOUIA
TUHYAMKEArN XXUCM [eb aTanagu. by xonga vwum >XMCM MacCaCUHUHI MapKasu
CUDKMMAC/IUIA - HaTWXKacuaa WWYM XKUCMHUHT  TallKW  KUHETUK  3Hepruscu
y3rapMac COH 6YnnMb6, TepMOAWMHAMMKAHWUHI  OMPUHYM  KOHYHU  OpKaiu
ndoganaHagn:
Q=AU+L

L — m Kr ULLIYY XKUCM YYYH KEHTaNULL CUFMM 1IN, [K.

TepmogvHamMKa WYKW  3Heprus 6unaH oGupranvkga 3SHTanbnug  Xam
nwinatunagu.

SHTanbnNua 6y ysrapmac 6ocumpaaryt CUCTEMaHUHI 3Hepruscu 6ynné, Muku
3HEPrus Ba NOTeHLMaN 3HePrusNapHUHT MUFUHANCUTA TEHT:

h=U,+pV x/monb

SHTAILMMA NYKN 3HEPTUA Kaby XonaTt (yHKLMACKU X1cobnaHaam, TeHriaMaHu
YHI  TOMOHMZArn KaTTaMKnap TUSUMHWHI  XOoccanapy — XucobnaHunagu.
SHTATLNUAHWUHT Y3rapun XapaéHHW MyHanuwmra 60FnvK 6ynmai, akatrnHa
XOMIATHUHT GOLUNaHFUY Ba OXUPUTX Xonatura 6ofFnmK.

SHTAIbNNA  ULWYM XKUCMHUHT  TEPMOAUHAMUK  XONATUHUHT - (DYHKLMACK
Oynnb y XOonaTHWHI napameTpu xucobnaHagn sa h 6unaH GenrvnaHagn. YHpa

TEePMOAMHAMUKAHWHT | KOHYHW Kyinaarn KypuHuaa 6ynagn:



dg = Tu+9 (po)- u. Tp
dg=Th-ua.fp
306apuK »apaéHga p=const, u, fp =0,
AbHKN, M306apUK dKapaéHaa WLIYM XKMCMra WUCCUKMK Laknuaa GepunraH

IHEPTUAHNHT MUKOOPUHN YHUHT IHTANTbNMUACUHUHT ysrapraHmra TEHT.

TepmognHaMUKaHUHT |1 KOHYHU

Tabuartaaru 103 bepaauraH xapaéHnapgaH Kennb ymkaamraH Xynoca wyHaaH
noéopaTkn, WUXTUEPUIA TEPMOAMHAMWUK TU3UM Y3UHWHI OOLUNAHFUY  Xonatura
KaUTUWN YHW ypab TypraH MyxuTaa Xed KaHfgan ysrapyw 6ynMacfaH pyi
GepuLIM MYMKUH 3Mac, SbHU ULIYM XKUCMIa UCCUKINK LLaKIMaa y3aTuaraH NYKu
3Heprusa TYNNK X0/14a 1ULra arnaHa onmanau.

TepMognMHaMUKaHVHT 1 4/ KOHyHUAA Tabumataa y3 y3upaH pyi GepaguraH
XapaéHnap KaHan WyHauwaa KeTUWwM Xakuaa Xed KaHgal Mab/lymoTnap
bepmanign. TepMOAMHAMMKAHVMHI 2 un KOHYHWAa Y3 y3uaaH pyin GepaguraH
apaéHnap Kancy nyHanuwiga KeTULLMHK, WYHUHIAEK TEPMOAMHAMMUK MyBO3aHaT
xonaruga Typav MakpoCKONMK napameTpiapHUHE Y3apo MUKAOPWUIA XKnXaTaaH Moc
3KaHNUTUHW aHVKNakan.

TepMoANHAMUKAHUHT 241 KOHYHWHW OupuHUM mapoTaba C.KapHo (1824
nnMnga) Taknmd KunraH. KapHO WMCCUMKIMKHU UWIra anaHuw LWapouTiapyHu
ypraHno 4mkmnb, yynmmpgarnm xynocara Kenau: WUCCUKINK MaHbamfaH OfIMHraH
MallnHanapgaru UCCUKINK MUKOOPY TYNMK ulira annaHMainan, YHUHE 6Up KMCMu
COBMTMLLI Mocniamacura ytagu. Arap MaH6agaH OMHraH UCCUKINK MUKOAOPUHN Qg
Aeb oficak, COBUTMLL Mocnamacura 6epunraH UCCUKIMK MuKaopu Q, aeb onnHca,
Q1-Q2 nap ¢hapky uwira anaHraH MCCUKIMK MUKAOPWUHW Genrunainan. byHpaan
xonarja onganu nw KoagpgpuumeHTn Kymmaarmya oynagn:

Q1-Q2 L



NCCUKNMK MaLUMHACUHWUHT (POMAaN UL KOIMMULMEHTU WULLIYN YKUCMHUHT
Tabnatura OOFMK OYnMaid, XapopaTniap OpauFn OopKanu udoaanaHaan, Ba
KYPUHULLN Kyingarnya 6ynagu:

T1-T2

T1

By epaa, T1- UCCUKNMK MaHbanaarn UCCUKINKHUHT XapopaTu,

T, — COBUTTUYHUHT XapopaTu.

Knausmyc (1850 nnnga) wy KOHYHUAT acocuaa KyinmgarnHm tabpud) bepraH:
NCCUKNNK Y3 Y3n[aH COBYK XO/arv XucmaaH UCCUK X0naarv Xumcmra y3 yaungaH
yTa onManan. AbHW UCCUKIMK MalunHacu ysugarn 6apya UCCUKANKHU TYNWK
nwira annaHTMpuG 6epa onmanam.

TepmognHamukaHuHr |1 KOHYHM KapHo 6yinya Kynugarnya tabpudiaHagu:
AinaHma apaeHa KU3OVMPrUYHUHE UCCUKIUIW TYNIMK XO/i4a uwira anaHuwmn
MYMKMH 3Mac. TYIMK UMKNHUHT (oingany n KosguUNeHTH:

Nt = 1-g2/qs
Q1 - MLWLIYM XKMUCMIa y3aTUATaH UCCUKINK MUKLOPW.
(2- UILLIYY XXMUCMIAH 2XKPaTu6 OIMHIaH UCCUKINK
By KOHYHUATAAH LWYHAan Xynoca Kenmoé Ynkagu:
TepMuK hoingan nw KoappUUUEHTN Gupra TeHr 6ynraH 6ynraH UCCUKIINK

MaLlnHaCKHK ApaTné Bynmanau.

Enuk cucTemanapa TepmMoavHaMUK XapagHiap

Nwun XXUCMHUHT 6UpPOH Bup napameTpu y3rapTvpuiaca TepMOAMHAMUK
XapaéH cogup Oynagu. >KapaéHnap Typnuda 6ynagn: MyBO3aHaT Xonatuia,
HOMYBO3aHaT X0/1aTuaa, kamiTap Ba KanTMac.

EnuK cuctemanap atpod MyxuT Ba 6ollKa cucTeManap 6wunaH Mogaa
a/iMallMHManaurad cuctemanapra antunagn. byHgan cuctemanap 2 xun 6yngaw:

aanabaTuK Ba NONUTPOMNUK XXapaéHnap.



AanabaTnk >kapaéH — TawKu MyXWUT OunaH WCCUKINK  aMallivHYBU
GynmanauraH xapaéH.

[MoNMTPONUK XKapaéH — UCCUK/IMK CUFUMU Y3rapMainamraH XapaéH.

AanabaTuk >kapaéH y4yH TepMOAUHAMUKAHVHT | KOHYHW:

dU=dL ekn AU=-L  dU+dL=0

TepMoanHamuKaHUHT 1l KOHYHUra Kypa 6apya pean kapaeHnap Kantmac Ba
MyBO3aHaTaa bynmanau.

YKapaeHnapHu kainTmac 6ynuniimra cabab:

1) WNwum myxutaa 60cuM, 3MUIMK, Xapopar Ba 6OollKa napameTtpnap
rpafmMeHT WWTUPOK 3Taan, Oy rpagueHTnapra 3sHeprus capnaHagw,
TU3MMHWUHT 3HTPOMNUACK OpPTaaM.

2)  VWym XXMCMHM aTpod-MyXmMT BunaH TallKy ULLKaIaHLWN

3) HOKopw xapopat/in ULYM XXUCMAAH KAUYMK XapopaT/ivi ULLIYN XKUCMra

NCCUKITUK Y3aTUNULLN.

Macana Nel
Y3rapmac 6ocum Kuiimati 0,1 Mna 6ynraHaa xasoHu -23 °C gaH + 22 C
raya KM3gmpuil y4yH KaH4a MUKAOpAA UCCUKINK capdiall kepak? XaBo capiu
10* kr/coar.
t; fJarv xaso sHTanbnuAcK hy = 462 KIX/Kr
t, naru xaBo aHTanbnusacK h, = 508 kIk/Kr
Eunw:
N306apurK XapaeHaa KeNTUpunaeTraH UCCUKINKHUHT COMMLLITUPMA MUKAO0PY
Kyigarnya aH1KaHaau:
0= h2-h;=508-462=46 K/Kr
10 “Kr/c XaBOHW KU3AMPULL YUYYH UCCUKNK captn Kyinaarmya:
Q= mg=10%*46=4,6*10 ° kx/c = 128 KBT.



TasiH4 cy3 Ba nbopasap Ba y/1apHUHT U30XW.

OHEProTexHosorus — 6y UCCUKINK PecypcrapuHy Texall, xamaa Matepuar
Ba MCCUK/IMK BynYa Aeapamcy YAKUHAMCK BynMaraH uwinad YnkapywH apaTuLu
Makcagmpa 6epunraH  uvwnab  uymkapuwgarn  TeXHOMOTMK  Ba  3HEPreTuk
YapaéHNapHUHI y3ap0 OOFNaHULW KOHYHUATNAPUHU YpraTyBuM 3HEPreTUKaHUHT
oup KuCcMmamp.

TepmogHaMMKa — 3HEPrUAHUHE y3rapuwiy 6unaH Kevyagamk MakpOCKOMUK
YKapaéHNapHVHI Ha3apuACKMHMN ypraTyByn (aH.

TepmoguHaMNK TU3UM — y3apo 6up Oupy 6unaH sHeprus anmallimHagmra
€KW aTpod MyXUT 3HePrus anMallMHagmraH uwym >XUCMIapHn NUFUHANCUANP.

Nwun xucmnap — 3Heprua OwnaH anMallvHaguraH mogganap éku
obbekTnap(ras, 6yf, KAaTTUK MOAAa).

ConmwtTpma aHeprus — 6up KuiorpaMM mMojga MacCaCUHWHT SHEPTUSCH.

SHeprua capgm — BaKT MobainH1Aa SHEPTUAHUHT capdn.

EKUNFN — MabyM 6UP MUKAOPAA UCCUKINKHW ONLL YUYH EHAUPUNAANUTaH
éHyBYM Mo A3aAMP.

OK30TepMUK XapaéHnap — WCCUKIMKHM 4uKkuiWKW GunaH 6GopaguraH
apaéHnapanp.

MKKnnamuum 3Heprusa pecypcnapm — TEXHONOTUK Kypuiamaga BYXyAra
KenaguraH  Ba Wy  Kypuimaga — vwiatuaManguMraH — MaxCy/OTHUHT,
UAKVUHOWNAPHUHT,  YTKUHYM  Ba  OPa/IMK  MaxCy/NOT/NapHUHT  3HEpPreTumk
noTeHuUnanuaup. AbHM SHa KaWTadaH Kypuamanapfa Ba TexHosorusnapaa
NWNATUAMWN MYMKWAH  OYniraH aHeprusamp(acocaH MCCUKINK  KYpUHULLIMAATK
3Heprus nwinaTuiagn).

Kyputnw — KaTTuk xongarn martepuvanniapfaH OyFnaHuWw HaTukacua

(OM3MK—KNUMEBUIA EKN KaNUINAP HAMANKHUHT NYKOTUIULLIN.



MaB3y 6yirya HasopaT caBosinapu.
SHeproTexHosorns PaHMHMHI acoCuin Makcaan HuMagaH noopar?
DHEepProTexHoO0rMs (haHMHUHT Basundanapura HUManap Kupagm?
TepmMoAMHAMUKaHUHT 1 Y KOHYHUHUHT Tabpudu?

TepMoANHaMUKAHWUHT 241 KOHYHUHUHT Tabpuu?

AN R A o

ENvK TM31MNapaa TePMOANHAMMK XKapaEHNAPHN KEUNLLINMHN TYLIYHTUPUHT.

Mabpy3a Ne 2

TepMoANHAMUK TaX/INSTHUHT 3KCEPTeTUK YCYNn. KCeprua Typaiapuv sa
TalwKnn sTysumnap. VICCUKINK OKUMU 3KCEPTUSACHI.
Pexa
1. TepmMogMHaAMUK Tax/IMNHUHT 3KCEPTeTUK YCY/N.
2. JKceprva Typnapuv Ba TawKun aTyBsuunap.

3. VICCUKNNK OKNMW 3KCEPTUSCK.

TepmMoANHaMUK Tax/IUTHUHT 3KCEPTeTUK YCY/N.

MabsiyMm 6Mp TEXHOMOrMK >XKapaéHHM amajira OWMPULL YYYyH 3HEPrUsHU
caponall Kepak. QHeprus UCCUKINK Ba MW KYPUHULINAA Y3aTUIULLIKM MYMKWH.
KenaétraH 3HeprusHy TYNUK WUWNATAW  HKapaéHHW camapajopiurura Ba
TeXamkopnurura 6ofFnnK. bapya aHeprusnapHuM 2 Ta acocuil rypyxra oynuu
MYMKWH. bynap:

BupmHumn Typaarn sHeprus 6ynmnb, 6y 3Heprus OGOWKa TYpaum Xun
KYPUHMLLZAr 3Heprusra yta onaguraH aHepruaamp. bynapra: mexaHuk (KMHETUK
Ba MOTeHLMas), 3MEeKTPO3IHEPrus, faepnu 3Heprus Ba Oowkanap Kupagu. by
Typgarn 3sHepruanap 6up UWYM  KUCMAAH WKKMHUYMA  ULIYM  OKUCMIa  WULL
KYpuHAWnga ytagu. by Typgaru sHeprusnapga aHTPONUAHUHE Kninvatn O ra TeHr

Oynagn (SbHW ynap 3HTponuAra O6OFNMK 3amac). by aHepruanapHu 6up



KYPUHULLAAH UKKUHYM KYPUHMLLTA YTULLIW aTPog-MyXmUT napaMeTpiapura 60FImk
amac. by aHepruanapHm MNTMHANCUHN XMCOBNALL MYMKUH.

NKknHUM  Typaarn aHeprus, 6owika Typgaru aHeprusra TyauvK yTa
ONMaguraH 3Heprus Typura Kupagu. By MOALAHWHT  WYKM  3HEPruscU
XMcobnaHUNNG, MoneKynanapHUHI 6eTapTG MCCUKINK XapakaTu 6unaH, KUMEBUIA
OOFNaHULLNAP Ba UCCUKIMK OKMMU KYPUHULLIKAA Y3aTunaguraH sHeprusagup. by
KYPUHULLLArN  3HEPTUSHUHT  Y3rapuiy  WUCCUKIMK Tabcupura 60fFnnK. By
KypuH/AWZarn sHeprusHy 1956 nunga 3.PaHT TOMOHMAAH «3KCEPrusi» HOMMU
OunaH KAPUTIaH.

Akceprus fAeb LWyHAAN TepMOAMHAMUK Xonatra EKW 3Heprus Ookumura
anTnnné, GaxkapunraH ongany U MUKAOPUHW Genrmnanan.

Skceprua acocuga TepMOAMHAMWK  XKapaéHnap 3KCepreTuK  Taxau
KNNnHagu.

JKCepreTuK Taxana — TM3UM TOMOHMAAH capdiaHaguraH Ba ysatuiaguraH
3HepPrns  MUKOOPWHM, CUMATUHW Ba KaH4Ya MUKAOPW  (hoilnfjanM  uwra
caphnaHraHIUIMHU aHukKNab, ongann mwra capd 6ynraH aHeprus MUKAOPUHM
aHunKnanaw.

Jkceprus TywyHyacu yHaameHTan gancaguii TywyH4a XucobnaHunagu.
Jkeceprna — TePMOAMHAMMK TyllyHYa Oynub, TepMOAUHAMUK CUCTEMAaHWHT
TaxXNIN YUyH ApaTusraH.

Mwucon Tapukacuga fHa 6up 60p a3kceprusi GunaH 3Heprua  xakuaa
TyLYHYanapHu Kypnb YnMKamnmk. AHeprusHn cakaHuLW KOHYHWUra Kypa, aHeprus
Y3 y3ugaH nango 6ynmaingy Ba nykonManman, aHeprus gakat oup KypuHULLAH
NKKUHYN KYpUHUWIra yTagu, Ba xap goum O faH dapknaHagu. Mwum Xucm
aKCeprmacyM aca TeCcKapu XuUCcobOMaHWAMG, WLIYM HKUCM  aTpo-MyxuT 6unaH
MyBO3aHaT XxofiaTra YyTraHga 3Heprusa wnykonagu. OHEeprus uw4um  XKUCM
napameTpnapura 60finK 6ynm6, atpo-MyxuT napameTpnapura 60fFNIMK 3mac.
Akceprus 6ynca, Xam UYMW XXUCM MapameTpriapura 60fFnK, xam aTtpod-MyxuT

napameTpnapura 60fnmK. LLIYHUHIeK, 3HEPrvs KaiiTap xapaéHnapaa aHeprus up



KYPUHULLAAH MKKMHYM KYPUHULLTA YTULIN YeKNaHraH. KCePrusiHU ainnaHumLn aca
KauTap >KapaeHapa YeknaHvaraH.

LLIyH1 MHOo6aTra onmL Kepakka MakcumMan gongany nw akatrmHa Kamrtap
KapaéHnapaa xocun oynaau.

ATpo-mMyxuTaa  WwapouTuga  TEPMOAMHAMUK — TUSUMHWUHE  TallKWA
aTyBUM/Map¥  MyBO3aHaT xonatuga 6ynagu. by TW3MM TepMOAMHAMUK TU3UM
OunaH TabCMpnaliraHaa napameTpiapuHn y3rapTupManau.

ATpOg MyxuUTAaH TYpav XWUn ycynnap 6unaH xam uw onmé 6ynmanau.
ATpo® MyxuT napameTpnapy 6unaH ¢apknaHaguraH maHbanapgaH 3Kceprus
O/MHULLN MYMKWUH. ATPOg-MYXUT 3KCEPruscu Xap 4OVM HOMbra TEHT.

CaHoat MuKbECHgarn mwnad ymkapuwaa atpod Myxut cudartmga ynapHu
ypab TypyBuM atmoctepa MyxuTu TywyHunagn. OumkK xaBoga uvLiangmraH
mMocnamManapia, arapga ynap BaKTHWHI coaTura Ba Mun gacnura 60fnmk 6ynca,
TYP/N XU/ faBpnap y4yH 3KCeprusiHn WyKOTUNLLIMHN yrncobra onu Kepak, éku
aTpod MyXUTHUHI ypTada xapopaTuHu Oonn Kepak. Mucon yuyH é3ru maescymga
+20°C xapopatu wapoutga +20°C XapopaT/iM XaBOHWHI  3KCEPrusick HoMbra
TeHr. Kuwkn mascymga aca —20°C 6ynraHga, +20°C Xapopativ XaBOHWHIT
3KCepruacy Honbra TeHr aMac.

YpraHunadtraH O6bEeKTHU Xaénuil XUXaTAaH aTpot-MyxuTaaH axpaTuo
oNncuH. OOBLEKT ypraHwnaétraHga aTpod-MyxXuTAaH Talkapy Talwky 06bekTnap
XaM KaTHaLNLWIM MYMKVH.

Talkn 00bEKTIAP — 3HeprusHM MaHbanapyu Ba Kabyn KuayBuMnapw
XxncobnaHuo6, ynapaarv napameTprapHUHr xed GynmaraHga 6upop 6upun atpod-
MYXWUT napameTpiapugaH apkiaHagn.

TexHuK cuctemaHn TC aHeprusHM MaHbanapu Ba 3HeprusnapuHN aTpod-

MYXWUT GUnaH 60FNaHULLIM KYW CXeMaza KeNTUpWUraH:



Pacm 2.1. TexHUK cuUCTeMaHW aTpody MyxuT Ba OObEKTNap 6wunaH Yy3apo
OOFNINKNNTI.

CuUCTEMaHMHI 4Yan TOMOHMAA SHEepPrusiHA MaHb6anm cugatmga TallKy
06bekTnap »xonnawraH Ob1, OB2, OB3 6ynunb, ynap Typam Xua MOALMIA OKUM
AnrmHamey cudiatnaa Kkenaam, 6ynap aHeprus > !, ncemknmk Q' sa mw YL

CUCTEMaHUHT YHI TOMOHZA MOLAMA OKWUM 3SHEepPruscuMHU Kabyn Kuimo
ONyBYM TallKku obbekTnap OB4, OBb5, OB6 »oWnawraH. by Talwky 06bekTnap
aHeprua S9n', uccnkmmk SQ' Ba  umw L' KypuHUWMAArn sHePrusiHA Kaobyn
Knnnb onaan. Bapua okumnap yaura xoc kupuwpaarn: SEq' , YEq', SE'=5SL' Ba
unkuwparn SEL'', SEq", SEM'=YL" akceprusnapura ara.

By epaa maHb6anap Ba Kabyn KuayBumiap COHU Xap Xun 6ynMwmn MyMKUH,
Ba 6ab3nnapy KaTHaWMacIMri Xxam MyMKUH.

By TusMmMaa atpot-MyxuT Yy3apo MoAda My Ba WMCCUMKUK Qo 6GunaH
a/IMaLLVHULIN MYMKWH, NEeKUH By X0/14a SKCEPrUsaHN BG1p »KOMLaH NKKMHYM XKoura
Tawmo 6ynmangu.

Bapya TEXHOMOrMK TU3MMMAP YYyH MaTepuan, SHepreTMK Ba 3KCEepPreTuk
GanaHc Ty3uL MyMKWUH:

Martepuasn 6anaHc:

Sm'+mlee=3Sm'" + Am



by epaa,
ym' Ba Ym'' — TeXHONOrMK TU3MMIa KMpaéTraH Ba TU3MMAAH YNKAETraH MOAANIA
OKMMNap MNFUHANCHK,
mlye - aTPOh MyXMUTAAH KenaéTraH MOAaa OKUMMU,
Am — TEXHOMOMMK TU3MMaaru Moaaa MaccacuHu Y3rapuiLm
SHepreTnK banaHc:
>Q' +3L'=3Q"+5L" + Qo

by epaa,
Q' Ba YQ' — TexXHOMOrMK TU3MMra KMpaéTraH Ba YHAaH YMKAETraH UCCUKINK
OKUMNAPUHUHT ANFUHANCH,
SL' Ba SL" — TexHonormk tmaMmra KMputunaétraH Ba yHAaH YMKapunaétraH
NLWNAPHUHT AUFUHANCHY,
Q oc — atpod myxuTra 6epunaétraH K yHAaH 0IMHAETraH UCCUKINK MUKAOPM.

Arap cuctema 6owka cuctemanap 6unaH  akaTrMHa  MCCUKIUK
KYPUHULLMAA IHEPTUA anmallvHCa, 6anaHc Kyimaarv KypuHULLIra Kenaau:

>Q' =3Q" + Qo

By TeHrnama UcCUKAMK 6aaHCK TeHr1amacu aerinnagu.

JKCeprus OKUMUHWUHT TeHrnamacu Kyimpaarn TeHrCU3IMK KypuHULWMAA
6ynagw:

ZEIm + ZEIQ + ZEII > ZE“m + qu“ + ZLI“

by epaa

SEn' Ba YEn'' - mogma okymnapuHu cuctema KUpaéTraH YHAaH UMKaéTraH
3KCEPruscu.

SEq Ba YE ' - MCCMKAMK OKMMMapuHW cucTeMa KMpaéTraH yHAaH YMKaéTraH
IKCEePruscy

SE!' Ba YE" - cuctemara 6epunaétraH yH/AaH ONIMHAETIaH WLLI IKCEPrusiciu.
Arap SEn+3E/+SL'=YE' Ba
SE".+ SES'+ SL"=SE" 6ynca
YMyMuin xonga Kynmgarmya 3w MyMKUH:
SE'> SE!



Oy TEHICU3IMKHW aHUK KYPUHWULLTa KenTUpuiaca Ba 3KCeprus MyKOTULLIapu
XmMcobra onmHca Kymuaarnya ngpoganatl MyMKuH:
SE'=SE"+5D
By TeHrnama skcepreTMk 6anaHc TeHrnamacu xam Aevdunaan. IKCepreTuk

GanaHcHK [MpaccmaH gnarpaMmmacuia Kypuo unkunica 6ynagu:

By AnarpamMmMaza 3KCEPrUsSHUHI XaMMa OKUMU YM3UK GUnaH nopanaHraH.
TexHWK cucTemMagarn >kapaéHHuW KauTMacamrn  Hatmkacuaa IKCeprusHUHT
NYKOTUANLLN LUTPUX BUNaH KypcaTuiraH.

Akceprmna nykotTunmwnHn Mon—CTtofona TeHrnamacu opkanv xmucobnai

Xam MyMKWH:
D =To YAS

SAS - »>KapaéHOa WLITMPOK 3TyBYM 6apya MOALaNAPHMHT  SHTPOMUACUHU

y3rapuium,

IKCEPrusHN  NYKONULIN  AeraHfa YHWHT  TYIuMK Ayk  Oynuwn, Eku

3KCEPTUSHUHT Auccunauusacy aeinnaan.



SKCePreTK Tax/mn ycynu

JKceprusa xap LOVM Mab/lyM TaHHapxra arasimru y4yH yHuU Texamnu nyn
OunaH capdraHuwmn no3MM. bapya cuctemanapga GaxapuaraH  ULWHWHT

camapagopnumru goigann nw KoagguumneHTn 6unaH 6enrnnaHagu:

n= LII
LI
by epza,

L' — capdnaHraH nw
L' - onuHran v

Arap mocnamara MCCUK/INK OKUMU KYPUHULLIMAA 3HEPTUs KenTupwuica, Ba
MW KYpUHMLIMAA CUCTEMAfaH 4mKapwica, yHaa qongann uw KosaghphuuneHTu
Kylngarmya aHuKnaHagu:
n=_L"_

QI

by epaa,
L' — onuHran doliganu v,

Q' — NCCMKNMK KYpPUHMLLINAA capthiaHTaH 3HepPris

JkecepreTnk onrganm umw Ko3MUUMEHTMHN aHWMKNawba Kynugarn qopmyna
époamuaa Tonunaan:
N=_SL" goiis

SE!
by epaa,
E'voig — holiganm makcagupa uvwnatunaguraH KCeprusi  OKUMJTapUHUHE
NNFUHANCI.

akcepretnk PUK éEpgammaa Typam Xun 3SHEPreTMK Ba TEXHOJOrMK
Moc/naManapHy MWHKU 6axonal MyMKUH. JKCepreTMk 6asaHc Ty3uw Y4yH Ba
akcepretuk PUIKHM aHuMKnawl YyyyH: KupaéTraH Ba UMKaeTraH aKceprus

OKUMNapuUHW  TYFPU  XMcobnall  Kepak, 3KCeprusiHA  KaHfaih  OKumnapw



NWNATUINWN Ba KaH4AW 3KCeprus OKMMIapW WLINATUAMACIUTUHU  aHUKMaLU
Kepak.

JKCepreTuK aHam3 Kynuaarun 2 Ta MacasiaH eqmil Y4yH Xnusmar Kunagu:
- Makcumas TepMOANHAMUK MMKOHUATNAP YPHATMLL Ba XKapaéHHW KaTMac/inrm
HaTwkacuia Tuknab 6ynmangnuraH aKceprus MUKLOPUHW aHUK/aLL.
- aKceprms 6unaH 4YMkMO KeTaguraH OKMM/IapHWM aHuKJall Ba  YnapHu
nwnaTuanw nynnapu.

LLlyHn xam alTmb YTUL KepakKKW, YMKWUHAMCU3, 3KONOTMK T03a MLLINab
ymkapuaa atpo MyxuTra MoAna, UCCUK/IMK OKWMMK, Ba OKUMJIAPHW 4YnKapuo

0OOPUNNLLIN HaTMXKacKaa aKceprus O ra TEHT.

JKceprusa Typnapv Ba ynapHu TallKua sTyBYMIapw.

JHTponusAra 6oFNNK GynMaraH saHeprusnap yyyH (MexaHuK, 3MeKTPpUK Ba
A4epnn) Ba MW KYPUHULLIMAA Y3aTUNaAMraH 3Heprusnap y4yH 3KCeprus aHeprus
Knimatura TeHr: E=3 ékn E=L

AHTponuA OunaH xapakTepsiaHaguraH 3Heprusa(Monekynsp, KUMeBWUNA,
NCCUKIMK)HUHT 3KCEPruscu Kyinngarv Typnapra 6ynmHagu:

- BNUK xaxmaa moga akcepruscu Ey, IX; ey, JXK/Kr

- MoAZa Okumu akcepruacy E, [k éku BT; e, k/Kr

- UICCUK/IK OKUMW 3Kceprusicn Eq, [K; eq, JX/Kr

- Hyp/iaHraH okum akcepruacu E,, K; ey, IK/Kr

EnvK Xxakmgary Ba OKAMAArM MOAAA IKCEPrvsick Kyimgarn TawiKu
aTyBUMNapAaH mbopart: TepMuK (Xapopatra OOFINK) er, MeXaHuWK EKu
AegopmaumoH (6ocmmra 60FINK) ep, peakLMoH e, (cuctemaga Ba aTpog) MyxuTaa
MOAJanapHN Y3apo KUMEBWUIA peakumsnapra KAPULWM MyMKUHUTUra acocnaHraH)
Ba  KOHUeHTpauuMoH e; (cuctema Ba atpop Myxutgarm  moAndanap

KOHLIEHTPaUMACUHUHT papKura 60fmK).



ENuK xa>km/aa Moja sKCeprusicu

Kypno umkunaétraH mofgga Mabiym KOOMKKa ypanraH, atpod myxuTra
HucbaTaH xapakaTcus, fleKMH pgedopmauusnaHagM Ba WUCCUKINK YTKasaaum Aeb
KYPW1O YMKWUICKH.

EnuK xakmaa Mojaa aKCepruscu ey, 6y Makcuman v 6y1m6, moaaa atpod
MyXWUT 6unaH TepMOANHAMUK MyBO3aHaT xonatuaa 6ynagn. Mogaa cudatunia omp
€Kn O6Mp HeYa KOMMOHEHTAaH TalKua TonraH Gupukma 6yimwm MyMKUH.

BepunraH wapouTtga mMogna napameTpriapy KyuWuparu kartanvknap éunad
6enrnnaHaaun: s, h, p, v, T, u
S - conuwTnpma aHTponus
h- connwtmpma aHTannms
p-60CUM
V-CO/IMLLTMPMA XaXKM
T- KenbBUH WKanacugaru xapopar
U- COMIMLLTMPMA UYKW SHEPTus.

Arap 6y napameTtpnap cucTema mumga, WYHWHIAEK atpod Myxut 6unaH
MyBO3aHaTAa 6ysnca, 6y napameTpnap Kyimaarmya enrmnaHagn:

Uoc, Socs Noc, Pocy Voe, Toc

KypunaétraH 00beKkTAa CUCTEMaHWHI  Yerapaiapy Opkainm  moaaa
a/iMalvHULW coamp 6ynmangmn, cucteMa Ba MyXUTHUHT 3HEPTETUK TabCupy 2 XU
KYpUH/ALWAA YyTagu — UCCUKNNK ( (TEPMUK Tabcup) Ba MW (MeXaHUK Tabeup)
KYPUHUALINAA.

EnuK xakmaa MOAAAHUHT MakCUMan (oinaany UK KeHraiui (CUKUALLY
nwwmra dl° TeHr.

ENuK XaXXmaarn Mogaa sKCeprusickl — Kumé—apmatieBTMKa KopxoHanapuaa
[aBpvil  MLWIMOBYM annapat Ba Mocnamanapgarv >kapaéHnapHu xmcobnauja

nwnaTnnagn.



TasiHu cy3, nbopanap Ba yNapHUHI N30XN.

OHeproKnUmeé-TexHonornk tusumnap (AKTT) — 6y sHEPreTuK Xnxosnapu
KUME-TEXHONOTUK  XXMX03Mapu OunaH Yy3BUA  GOFnaHraH xonga qaonuart
KypcaTtaguraH AroHa TU3mmamp.

JKceprus — KaiTapma apaéH MobainHnga MogaaHuHT atpod) MyyuT 6unaH
KOOUNNATAIN UCCUKNNK MaHbaun cugaTaa baxkapraH Makcumas U,

JKCepreTMK  YHYMAOPAUK — 6apya Typgarn  3KCeprusinapHuHr
NNFNHOMCNANP.

JKCcepreTUK KyBBaT — aKcepruanap MAFMHANCUHUHE BakKTra HUC6aTuamp.

JKCePreTnK 6asaHc — TU3MMHKM 3KCepreTuK ongann nw KospouUmMeHTH
bupra TeHr 6ynraH uaean xonarra Kai gapaxana aKUHAUTMHU ugoganabd bepysun
KypcaTKny.

JKCEPreTUK Tax/INN — TU3MMHUHT ULLMAaLL »XapaéHmaa coamp 6ynaétraH
3Heprus capgnapuHy KaHaak KUnné KUCKapTUPULL WUMKOHWUATNaPUHW KUAMPULL

Makcaamaa onno bopunagmraH TaxaMnaup.
MaBsy 6yirya HasopaT caBosi1apw.
JKceprus Ba aHeprusHn 6up upuaaH hapkm HAMaLa?

TepMognHaMUK Taxnn feradaa HUMa TyLyHacus?

DKCepreTuK Taxann HUMa yuyH Kepak?

> W

SKcepreTyK 6anaHcnap HUMa MaKcafa Ba KaHaaii Tapsaa Ty3unaan?

MADBPY3A Ne 3
FA3NTAPHU CNKLU BA Y3ATVLL. KOMITPECCOPJIAP.

1. Komnpeccopnap, ynapHWHT Typ/iapy Ba aCOCUiA MapameTpriapu.
2. PoTopnu Komnpeccopnap.

3. KomnpeccopnapHWHT KyBBaTW.



Komnpeccopnap, ynapHUHT Typ/iapu Ba acocuii napameTprapu.

Ma3 KW ra3 apanawiManiapuHy 6uUp >KOMLAH MKKUHYM XKOWra Kyumpuil Ba
OOCMMHM OLUMPULL YYYH MY/DKa/ifaHraH mocnamara éku 3HepreTMk mocriamara
Komnpeccop feivnagn. OpfaTtga, Kommpeccopsiapjarn rasfap  atMmocdepa
bocmMuraya Ba yHAaH HoKopu bocrmMrayda CUKunagu.

Krnmé thapmaueBTrka mnwnab Ynkapuil KopxoHanapuaa Kymimaaru uiinapHu
GakapuLL Y4yH KOMMpeccopsiap uwnaTunaau:

- Tpy60npoBOA/1ap OpKa/In ra3 €K ras apanaimasapyvHm TalnLl yyyH,

- MOAJanapHu apaiallTMpULL, Mainganall Ba nypkad counu,

- annapaTtniapga opTukya 60CMM XOCU KUnLL,

- BUOCKHTE3 XapaéHNapyHU CYIOKINK 6rnaH TabMUHALL.

NMwnaw Taptmbura Kypa KOMMPEccopsiap XaXMuWn Ba  AMHaAMUK
KoMMpeccopnapra 6ynnHaau.

XaXMuiA Komnpeccopnapia ML »apaéHn Ulium KamepanapHUHT XaXXMUH
UMKIMK Yy3rapuwim HaTwkacupa ByXXyfra kenagun. byHpai Komnpeccopnap —
MOpLUEH/IN, MeMbpaHan Ba poTopan 6ynaau.

JuHamuK Komnpeccopnapza vl XapaéHu y3nykcus okumaarv CUKunaeéTraH
rasra AVHaMMK TabCUPWN HaTMXKacuga BY>Xyfra kenagu. byHgain komnpeccopnapra
Typb0 KoMmMpeccopsiap Ba OKMM/IM KOMNpeccopnap Mucon 6yna onagu.

KomnpeccopnapaH 4MKaétraH rasHMHr 6ocumura Kypa Kommpeccopsiap
Kynmngarnya oynagm:

1) KomnpeccopgaH umkuwigarn 6ocvmmn 1,5 MMMa rada 6ynraHga Kuumk

6ocrmnmn Komnpeccopnap.

2) KomnpeccopgaH umkmwpgarn 6ocummn 1,5 gaH 10 MIMa raya 6ynraHga

ypTa 60cnmMnn Komnpeccopsap.

3) KomnpeccopgaH unkuwigarn 6ocmmm 10 gaH 100 MIa raya 6ynraHga

OKOPY GOCUMII KOMMNPeccopnap.



4) KomnpeccopgaH uukuwgarn 6ocumn 100 MIa Ba yHAaH HOKOpW

6ynraHga yTa toKopy 60cMMM KoMpeccopap Aennnaau.

XaKMUI yHYMAopAurn Gyinnda ysatunaétraH rasHuMHr Mukgopura Kypa
kunumk [0,015m%/c rava], ypTa [0,015 aaH 1,5 m%/c] Ba kaTtTa [1,5 M3/c gaH toKopu]
KoMnpeccopnapra 6ynuHaau.

CukunaétraH uwym MyxuTra Kypa KoMmnpeccopnap: XaBosv [(hakaT XaBOHW
CUKULL Y4YyH] Ba rasnn Komnpeccopsapra: KUCciopoann, BOAOPOAIN, aMMUaKIN Ba
boLuKanapra 6ynuHaau.

CukMAMLWN KepakK OYnraH vwuyM MyXUTHUHT Typura Kypa Kommpeccopsiap
XaBo/in ((pakaT xaBO OmnaH umwnawra MmymKaanaHraH) Ba rasnm (KUCNopoanu,
BOAOPOAIM, aMMUaKM Ba 6.) KoMnpeccopnapra 6ynvHaau.

TepMoAgMHaMUK TaxNna Macanacura WyHaan waptnap Kynunaamkn, byHaa
KOMMPECCOPNapHUHT KOKOPW caMapafopivr TabMUHIaHUG 6epuLL Kepak.

Komnpeccop vLWHM TaBCM(I0BYM acOCUIN KaTTa/IMKap Kyinmngarmnapaup:

[. XaKMUi1 YHYMIOPNAVK - V — KOMMPECCOpAaH YMKABTraH rasHUHr XaKMWid
capm. Ofatga MaccaBuii yHyMAOPAUTA ULLNATUNAAN.
V=_m
P1
By epga, M — KomnpeccopiaH YMKaéTraH ra3HMHI MaccaBuii MUKOPMU.
P1 - CYPUIMLL LLAPOUTMAA Fa3HWUHT 3UYINTU,
Il. BownaHrny P; Ba oxmpru P, 6ocumnap — KOMMpeccopra Kupuwgarv sa
KOMMNpeccopAaH Ynkuwaaru 6ocum.
[l . Bocumnap HMcbaTu (EK1 CUKMANLL fapaxkach).
B=_P.
P1

Arap B < 1,1 6ynca GyHait KOMMNPECCOp/M Mocnamanap BeHTUNIATopNap
xucobnaHagn. BeHTunaTopnap Kyn MUKAOPAArM XaBo &KW ra3 OKUMWHK 6up
YKOMAAH MKKMHYM >KOWra Tawmw yyyH KynnaHunagn. Arap 1,1< B < 3,0 6ynca,
OyHgain mocnamanap rasogyBkanap fgenuwnagn. Arap B > 3,0 6ynca,

KOMMpPEeccopap XmcobnaHaau.



IV. T[a3HMHr KomMpeccopra Kupuwigarn 60LWNaHFUY Ba  KOMMPEeCccopaaH
YuKMLAarn OXMpUrn xapopartnapw.

V. [Burate/ibHUHI ailnaHnLinapy gaspu n Ba kyeeatu N.

MNMopLieHIn KoMnpeccopnap.

[MopleHnn KoMmMpeccopnapga WYy KaMepasiapHU XaXXKMWHW Y3rapuyilm
nopLUeHnap xucobura amanra owmpunagn, 6y noplieHnap YM3nKIM MyHanuL
Oyinya ongu TOMOHra Ba OpKa TOMOHra XapakaT/faHuwura acocnaHraH.
MopLueHnn Komnpeccopnap 2 Xxun 6ynaan: oaaui Ba MKKM TOMOHIaMa.

Opanii nopLLeHNN KoMMpeccopnap:

1 - uynnuHap

2 — ropLueH

3,4 — KnanaHnap

5,6 — KOMNPEeCCOPHN COBUTYBYN LUNINHAP
pacm.3.1.

Oaanii - nopwleHnn  Komnpeccopnapga nopweH [2]  YHr  ToOMOHra
XapakatnaHraHuaa, ras cypu6 onyesum knanaH [3] opkanu uyunuHapra [2]cypuo
onvHaan. KomnpecCopHWHI NOPLUEHM Yan TOMOHIa Xapakar/iaHca, cypub onyBym
KnanaH énuvnagun, UANuHAp&ary ras Kepakay 6ocvMmrayda cukmnagn. byHaa rasHu
UMKMO KETULLIMHWM TabMWH/ANAMraH KnanaH ovunagM Ba ra3 4vMkub Ketagw.
KomnpeccopHuUHT uunuHgpura [5,6] coByK CyB Kupaam Ba Unkaamn (KOMMIpPeccopHu
COBUTULL TU3UMW LLYHAAW YN GunaH amasira owmpunagn).

Nwnab ynkapuwl KOpxoHasiapy ydyH KOMMpeccopnap TaHnaHaétraHga, oy

MOCNamaslapHUHI XaXXMW Ba YHYMOOPAMIUra anoxpuaa sbtmoop oepunagn. Oparaa



KOpXOHanapAa VKKU TOMOHMaMa KOMMPEeccopnap, MKKM TOMOHMamMa Ba UKKWTa
UMAMHAPra ara 6yaraH KOMMPeccopnap, LWYHUHIAEK POTOPAM KOMMpeccopnap

nwnatunnagun.

PoTopnn Komnpeccopnap

PoTop/sin KoMMpeccopnap XaXMuiA Typaarn Komnpeccopnapra kvpagu. by
KOMMpeccopnapia rasnapHu CUKUAULWLIK ENnK cnucTemMaga onmned 6opunmne, XakKmHu
Kamanlum xucobura cogup 6ynagn. byHpgail Mocnamaga POTOPHWU ainaHuLn
XMcobura WLYM KamepanapHUHI XaXMu Yy3rapaau. PoTtopnn Komnpeccoprap
NnacTUHau, CyHK Xankanu, poTop-nopLUEHSN, BUHTAW, ONTUKUPPaIK Ba OGOLLK.
6ynagw.

Kyiungarn pacmga potop naacTMHa M KOMNpeccopnap KenTUpuiraH.

Pacm 3.2.

LinnnHapvik KopnycHUHT [5] Mapkasunga poTop [1] »koinawraH. PoTopra Bas
KYpUH/LWMAR NnacTuHanap ypHatunrad [2]. Potop ainaHraHga MapkasgaH kouma
Ky4y TabCcupuga nnacTvHanap cypunaau Ba YMapHUHE OXMPUTK EéH TOMOHAAru
KMCMK Kopnycra énvwagun, 6y nainT Kopnyc Ba poTop opacufa énvk Kamepanap
[3] xocun 6ynagn. by KamepanapHUHI Xa@XMW a XxonatgaH 6 xonatra y3rapub
opTaau, Ba ras CypunuLl >kapaéHu cogup 6ynaan. POTOPHN KEMWMHIW ailnaHmwna

KaMepalapHUHT XaXXMW 6 x0naTaaH B Xonatra y3rapaav Ba ra3Hu CUKWIWLLN 103



Gepadn. DHI KUUMK XaxKmra ara 6ynraH kamepa [6] gaH ra3 xaiganysum Tpybara
[7] y3aTunagu.

Komnpeccop mocnamacu yta Ku3MO KeTMac/mMrm  yyyH Ba ww
camapafop/IMrMHA  OLIMPULL YYYH COBWUTYBYM MOCNama 6wuiaH TabMWH/IAHTaH
6ynagw.

By mMocnamanapfa rasHuUHr CUKUIMLW gapaxacu, abHu 6ocmumnap apky bup
6ocknunu Komnpeccopnapga 3....4 6ynaam, UKKMU 60CKMYIM KOMMpeccopnapaa
8....15 6ynagw.

[MnacTMHa/IM KOMMPECCOP/IAPHUHT  agi3a/iiknapura Kencak, 0y Typaaru
mMoc/faManap MOPLUEHIM Hacocnapra kaparaHfa >yaa oaavi Tysuauwra ara
6ynn6, bolukanapra HucbataH 5-6 GapaBap Kam >KOWHW arannangu, 6up Tekuc
Mwnad  umkapuw  XaxXkmui - yHymaopaurura  ara, Karta OFMp/IMKKa  ara
6ynmMaraHnnru ca6abnm oFvmp PyHAaMeHTIAp YPHATUANLLIM LWAPT 3mac.

By Mocnamanapfga Ovp Katop KamMuuamknap xam Maexkynd, OynappaH
acocuicy nnacTMHaNapHUHE eMUpuIMWngaamp, 6yHaa wwuM KamepasiapHUHT
repmMeTvknMrn - 6ysunagnm Ba 6Gocumniap HucbatM  Kamaagu, LYHWHIOEK
NAaCTUHAAPHUHT eMUPUINLLM XUcobura cuKunaéTraH ras uiaocnaHagu.

Bapua poTop/sM KoOMMpeccopnap ypraya Ba KWUMK 6ocumiapga rasHu

xaraall XycycusaTura ara.

KomnpeccopaiapHu COBUTULL

[[a3napHn  CcUKUAMLWL  XKapaéHuaa Ba  KOMMpeccopnap  AeTaniapuHu
MWKANaHULWIM  HaTuKacuaa >Kyda Kyn MUKOOpAa WCCUKIMK — aKpanaiw.
CUKWNAETraH XaBOHWHI Xapopath xap 6up GOCKUYHWMHT oxupuaa 170°C paH
toKopu 6ynMacnurn  nosum. KomnpeccopnapH/ COBUTULL >KapaéHUHWU TYFpU
TalWKun 3TUW Ba 0/M6 6GOpKWLL, KOMMPEeccop MocnamasiapvHi MLWOHYIM Ba
XaB()CM3 ULLNALLNHN TabMUHNA0, 3HEPreTUK capd XapaxaTnapHu KamaniTmpanm Ba

MOCMaMaHUHT XaXXMWIA YHYMAOPUTHM OPTULLUFA 0NMG Kenaap.



Bab3n xonatnapga KOMMPEccop KOpnyCWHW CyB OWnaH COBUTULL eTap/iu
Oynmanaun, LWYHWHT YYyH rasnap opasvMK 060ckuynapga Maxcyc KylmMmya
COBUTIMYNAp ypHaTUNaau

Komnpeccop kopriycura COBWUTYBYM CYB KOMMPECCOP MacTuiaH, MCCUK
CYBHW UMKAPUINLLN KOMMPECCOPHUHI HOKOPM KUCMUZAH amasira OoLvpuanwn
Kepak.

KOMMNPeCcCOpHUHT COBUTULL TU3UMapUra CyBHW y3aTUULLN MOCNaMaHUHT
Gapya KycMnapuga KypuHu6 Typub HasopaT KWUMW Kepak, €KW aBTOMaTuK
Tap3garv curHanmsauus 6unaH TabMUHMIAHIaH 6y LN Kepak.

KomnpeccopnapH/  COBUTULL  >XKapaéHuMAa YHUHT 6apya  Kucmiapu
COBUTUALIN 103UM. Opaivk COBYTYBYUMZAA CUKW/raH ra3 xapopatu COBUTYBUMU
cyBfjaH 12-15 K pgaH kamra apk kuamacnurn kepak. COBUTMLL >kKapaéHuia
KA3AMPUNTaH CYBHUHI xapopaty 40°C paH owmacimr Kepak. COBYTYBUM
CYBHUHT xapopaTuHm y3rapuwm 10...15 K aTpodmaa 6ynmiim kepak.

CoBYTYBUM CYBHWM XxapopaT¥ KOMMpeccopra KupuwmMaaH ONAvH Ba
YMKULLMAAH KeVH TEPMOMETP épAamMumaa YNn4aHno TypunmLm f03um.

KomnpeccopnapHy/ COBUTULL YUYYH MYy/DKaniaHraH CyB Tapknbumaa MexaHuk
apanawmanap [Kym, 3aHr Ba 6.] caknaHMac/iMrn Kepak Ba CyBHUHI KaTTUKAUTK 7
MK-3B/N laH Ky 6yIMacinrn Kepak.

KomnpeccopnapH/ COBUTULL XapaéHWHWU TEXHOMOTMK Typura Kypa TyFpu
OKVMM/K Ba ailnaHMa [UMpKynaumoH] cxemanapra 6ynMHaau.

TyFpy OKMMAN CXemanap, tokopuaa anTnbd ytunraH Tanabnapra >XaBob
bepaauraH CYBHWHI MaHOanapy MaBXyn OynraH xonatnapga KynnaHunmo,
UCUTUATAH CyB KaHaamM3auusra Okusnnagm €ku Oowka Mauwmin  mwnapra
nwnatunagn. Ainadma cxemanap 2 xun 6ynagm ouvk Ba énvk KypuHuLga.

OunK KypuHULLAArn ainaHmMa cxemanapja Uccuk cys nypkad bepunmiumra
acocnaHraH 6ynmn6, 6acceiiHnapga amanra oLmMpuiaau.

EnuK KypuHuwgary cxemanapga CyB Kyn MapoTaba KaliTa-KaiTta
nwnatunagn, Ba opafja WCCUKIMK  a/IMalUMHULL  MOc/amacuga COBUTUING

Typunagu.



ByHzaH TallKapu, KOMMpeccop Moc/namanapyvHu 6oLLKa ycynnap bunaH xam
COBUTULL MYMKWH. MUWCON Yy4yH BEHTUNATOpMap 6wuiaH amanra xam owumpusca
6ynagn, NekKuH Oy >KapaéHHW OGakapull Y4YyH BEHTUNATOP OBO3WHWM MHoGaTra

O/INLL Kepak, YyHKM BEHTUNATOP vLiall nantuaa 6anaHg 08o3ga uilnangm.

KomnpeccopnapHUHT XaXXMUIA YHYMAOOPIUTUHN GOLLIKAPULL.

Arap Komnpeccopnapia CUKUIaeTraH ra3 y3nykcus mumkaopaa kenué typca
Ba OyHga Oup Xun 60CMM KynnaHWIMWKM Kepak 6ynca, y3rapmac 6ocvumpaa
YKapaéHHM 60LKapurLL Kepak.

ByHAaai 60LLKAPULLHK 3HT COAJa Ba MKTUCOANA TOMOHAAH (oiaanm ycynu
—KOMMPECCOPMapHN AaBPUA ULLNALLIMHA TabMUHALL Kepak, SbHU Mab/lyM BaKT
yTraHgaH KerWnH Mocnama yumpunub kynunagun. Arap KOmMpeccopnap wuul
YHYMIOP/IUIW rasHu capd) KUIMHULWKMAAH Kyn 6ynca 6y yCynHu Kynnaw MyMKUH
6ynagn. bByHoah xonataa KOMMpeccopnap uvwnataérraHga raz  6ocumu
KyTapunagn Ba cuctemaga 6ocum WnFnnnG konagu. bocum Kynanmé KeTuium
GunaH KOMMPEeccop WLWHKW TyxTaragu, 60CUM Kamanuvwn 6GunaH KoMmnpeccop
aBTOMaTUK Tap3fda uwra Tywmpunagn. by ycynHmu ysura xoc Kamymnmru yam 6op
6ynm6, 6yHaa Kyn mapoTaba wvwira Tywmpull Ba TyxTaTuwiap HaTmkacuia
KOMMPECCOPHN  AeTannapy  Oy3uiuwM  MYMKWH, LUYHUHTLEK 3HI  acoCuincu
Apurartennap Kabv KoMnpeccopnapHn mwra TylvpuLLaa sHeprus oupaaHura Kyn
capdnaHaaw.

AHa 6up 3amoHaBWiA ycynnapgaH 6upu 6ynu6, ainnaHuwnap AakUKacuHW
GoLKapuLL No3nM. ByHAa KOMMPECCOPHUHT XaXMUIA YHYMAOP/UTMHN Y3rapuiumn
0COH 6ynn6, PUNK kuiiMaT KamariMacaH KOMMIpeccop 6up TeKUC ULnangm.

ByHAaH Tallkapu KnanaHav KOMMPEeCCop/iapHu XaXKMUA YHYMAOPIUTUA XaMm
OOLIKApULL Kyna Ba WKTUCOAUA >XMXaTAaH camapain xucobnaHagn, YyHKW
MoCnamaga  KnanaHnap — aBTOMaTMK  Tap3ga  6Gowkapunagn.  byHpai

MoOcCnaManapHUHT acocuii  KamMumnmru cmdpamp,a KnanaHHWHT  MJ1TaCTUHa/1apwn



AethopMaLmsra yupatiy MyMKVH, SbHU ynap Ky4im KA3nb KeTULLKM HaTukKacuaa 3

LUAKNHW Y3rapTupné Kysaau.

Komnpeccop mocnamaniapuHUHI KyBBaTH.

KomnpeccopHuHr unukm kyBeatu (N, BT) fgeb6 — rasHuM CUMKALW Y4yH
caponaHagMraH KyBBaT — XMco6naHunuMb6, kyumgarn dopmyna épgamuia
aHVKNnaHunagu:

N=mé

n
by epaa,
M — rasHMHI MaccaBuin capdu (Kr/c) 6ynn6, kyimgarnya Tonunagn m= PV
P; — FrasHu CypuanL nakTuaarv suunnri Kr/m?
V — rasHUHE XaXmu, me
£ - KOMNPECCOPHWHI CONULLTUPMA ULLIN
N — TepmogmHaMuK UK.

KOMNpeccopHUHr  ykuaarn  KyBaTMHU — aHMKNaW  YYyH  Kylimgaru
(hopmynagaH Tonunanun:

Ne= __me .

N Yv N mex
by epaa,

N vex — MEXaHUK PUK

Yv — YHYMAOPAMK KoaghpuumeHTH, yy = [0,90 ....0,98] Vuan

LLIYHMHT AeK, NopLUEHN KOMNpeccopnap y4YyH N wex = [0,85 ....0,95]
MapkasfaH Ko4uma Komnpeccopsnap y4yH Nwex = [0,97 ....0,98]

LLyHaad  knnmb, KOMMpeccop MOCNaMaapUHUHE  TEXHUK  MKTUCOAWIA
KYypcaTKuum cudatinaa YHUHT CONMLLTUPMA KyBBaTU XucobnaHunagu, sibHum 1 md
MUKLOPAA rasHW CUKWW Y4yH capg OynraH 3SHEprusiHAHT MWUKLOPU Ba
TaHHapXNAMP.

Komnpeccop CTaHUMSNapHUHT  CONMWITMPMA  KyBBaTMHW  xmucobnawuga

KOMMPECCcop Ba HAaCOCNapHW MWIra TYLUMPWLL Ba CYBHW TalLMb GepuLl yuyH capd



bynaguraH 3NeKTP SHEPIUSIHUHT  XapaXkaTnapy, KOPXOHaHW EpuUTuLL, XaBo

aNIMaLLMHWLL TU3UMK, UCUTUMLL Ba 6. MLLTAPHM XaM MHOGATra ONuLL Kepak 6ynaau.

TasiHu cy3, nbopanap Ba y1apHUHT U30XU.

Komnpeccop — fe6 ras éku ras apanawimanapuHi 6up XonaaH UKKUHYK
Xoura Kyumpuw Ba OOCMMHM OLUMPULL YYYH MYJ/DKas/laHraH Mocsiamara éku
3HepreTUK Mocnamara anTunaau.

XaXMWin KOMMNpeccopap — UL »KapaéHu ULWYM KamepasapHUHT XaXKMUHU
LUMKIUK Y3rapuim HaTmkacmaa 60cuMm Xocun Kunmb GepagmraH Mocnamanapra
anTunagu.

OnHaMyK Komnpeccopnap — ML XapaéHu y3nyKcus okmmaary cCukuiaérraH
rasra AMHaMMK TabCuMpW Hatmkacmga 60cMm Xocun Kuamb GepaguraH mocnama

anTunagu.
MaBsy 6yirya HasopaT caBosi1apw.
Komnpeccop mocnamanapvHUHE Basmanapy HUMagaH néopar ?

Komnpeccop mocnamanapu uwnatwl Typura Kapab Heya Typra 6ynuHaam ?

KOMNpeccopHUHI KyBBaTW KaH/ai aHuKnaHaamw ?

> W o

Komnpeccopnapy camapany Ba TeXaMnu paBuLLAa ULWINATULL YYyH KaHAai

BasvasiapHy amasnra oLwnpumLL 103MMm ?

Mabpy3sa Ne 4

BakyyM xocuni Kunui

PEXA:
1. Bakyym x0ocun KUnuL xakuaa TywyHua
2. byFnapHu BakyymMnn KoOHAEHCaLNACH

3. Bakyymnu TU3MMIapHK XapaKTepioByy napameTpnap.



4, BakKyyM Hacocnapfa Ba Komnpeccopnapga rasiapHu CUKUNULL XKapaeHuaa

3HEPreTMK XapakaT/apHu KaMaTUpWLL ycynnapu

Knmé-thapmaueBTuka Ba OMOTEXHOMOMMA coxacmaarn 6ab3nv >KapaéHnap
aTmocpepagaH KuuuMk 6ocumnapga onvé 6opunagn. Bakyym XOCWUNn KWL
KUMEBUI peakUuMsnapHn oMb 60opuLLl  LLIApPOUTIapUHK, Tepmonabun [uccuk
xapoparra yngamcus] CYHK/IMKIapHM KaHall XapopaTWHW KamalTUpULL, ap30H
KMYMK XapopaT/in UCCUKJIMK TallyBYMNapPHU ULLNATULL UMKOHUATNAPW, XaBOHWUHT
Kucnopoam 6unaH KanTta uwnaHaétraH MoadaHu TabCup aTumnra nyn Kymmacnmk
Ba OOLLKA >KapaéHnapaa KynnaHunagu.

Knunk 6ocumnapfa acocaH KyWugarn >xapaéHnap onmb  6opunagu:
OyFnatuLl, KpucTasnawl, KypuTuLl, TypauM Xun xangaw ycynnapu. LLyHuHrex
6ab3n OUP KUMEBWMIA peakumsnapHu akaTrmHa atmoctepa 6ocMMuaaH KUUMK
6ynraH 6ocumnapga onné 6Gopuwl o03uMM 6ynaau, LWYHWHT YYyH BakKyympiaH
(hovifanaHunagu.

Bakyym [e6 LwyHAain xonatra anTunaavky, 6OyHpa abconoT 6ocum
aTmocpepa bocummpaH Kuumk 6ynuwn Kepak. ATmocepa 6ocumura (Parw)
HucbaTaH rasHuMHr 60cuMMHM nacaiuwm BakyyMm  (Psa) XncobGnaHagn Ba
BaKyyMeTp mMoc/amanapu unaH ynyaHaam.

Annapatnap, navwniap sa 60LKa MocnaManapia Bakyym XOCW KUINHCA,
ynapHu cypunaéTtraH 06 bekTnap gennnagu.

CypunaétraH 06bekTaa KonraH ras 6ocMMm Konauk rasz 6ocumm gennnagm:
P kong = Parm — Psax

Bab3aH commwTUpPMa Bakyym TyLIyH4YacW uvwinatuiagn, Ba y govsnapga
xpucobnaHaau:

A= Pgac . 100
Parm

Kynmpaaru 6ocvm Wkanacvuga 6ocrmnapHn TakCUMIaHULLN KypcaTuraH:



CypunaetraH 00bekTAa rasHWHI BakyyM XofaTu(Bakyym Aapakacu)Hu
TaBCU(IOBUM acocuii Kputepuii cudatmaa KHyACceH KpuTepuincy uwinatunagu.
KHyZACeH KpUTEpUICKU ra3 MONEKYNaNapUHUHT  3PKUH YN Y3YHAUTUHKU A\
cypunaetraH OObEKTHUHI TYFPU YN3NKN YNYAMUHN HUCOATUra TEHT.

Kn=A
d

Bakyywmnap Kyingarnya 6ynagu:

1. Kuuumk Bakyym 6yHaa Kn <<1, abHK A\ Kuiimaty d KMAMaTuaaH Xyaa Knumk

6Ynn6, Konanmk 60cuMHN Kuiimati 10° gad 100 M raua 6ynaaw.

2. YpTaua 60cum, 6yHaa Kn=1 aHu A ~d 6y xonga konauk 6ocum 100 Ma gaH 0,1

Ma raya 6ynaam.

3. KOkopu 6ocum, 6yHaa Kn>>1, 6yHga A>d 6ynun6, konauk 6ocum 0,1 aaH 10°

Ma rava

4. YTa oKopu 60ocum Kn>>>1 6ynn6, konamk 6ocum 107 Ma gaH Knumk 6ynagu.
Knumk Bakyymia ras OKMMWHU KYPUHULLIK KYytOK Oynaaun, rOKopu Ba yTa

OKOPW BaKyym/ia — MONEKYNsp, ypTaya BaKyymaa aca — MONEKYNsp-Kytok 6ynaau.

ByfnapHu BaKyyM/IM KOHAEHCALUSICH.

Bakyymnu KoHAeHcaums ycynm OyFnatuil, Kyputuw, unbTpaawl, yanaat
Ba Oowka >kapaéHnapga OyfnapHM Xxahgall YY4yH KeHr  KynniaHunagw.
CoBuTMNaétraH 103a EKu xaxmaa OyFnap KOHAeHcauusnaHuwmnga BaKyymsu
KOHAeHcaTop mwnatuamo, 6y KoHgeHcatop OyFnapHU M30TEPMUK CUKUIALINTA
acocnaHraH mocnamagup. byHpgain Mocnama 6oliKa Wy Tap3fga uvwnangura
mMoc/naManapra HucbataH >Kyfa toKopu YHYMAOpP/MKKa ara 6ynagn. KoHpeHcar
XaKMWN OYF Xa>KMUaH 03 Ba XaTTO MUHI GapaBap KMYMK Gynagu, LWYHUHT YYyH
OyFnapHN KOHAEHCaUMANaHULLIN XapaéHumaa cucteMagarn 60cvMm Kamasiu.

Xocun KUNnMHaéTraH Bakyym Aapaxacu COBUMTYBUM MOC/IaMaHUHI XapopaTu
OGunaH aHWKNaHagu, YyHKM OYFHUHI KONAWK 6ocMMM  Mopda OyFnapuHu

KOHAeHcaTop xapopaTtngarv TYUMHUL 60CUMUTA TEHT.



Kyinparn pacmaa t-p KoopavHarta YKnapuaa CyBHUHI X0naT Auarpammaci

TacBUPJ/laHraH:

Po=610,8 Ma ty = 0,01°C

[Ounarpammaza cytoKnnK Ba YHUHr 6yfnapu opacuga (OK), CytokInK Ba My3
(OA), Ba My3 Ba My3 O6yfnapu (OB) opacuga arpyv UmsmMkav 60FNaHWULLN
npoganaHraH.

OnarpammagaH KypuHnG TypubauKWM arap AOVMMMIA 60CMM  LLapouTuaa
OYFHW xapopaTn nacantupwunca, Oyf KaTTuK Mogaara, SbHU My3 xonatura ytagu
(1-2-3 um >xapaéHnap). Arap 6ocum opTTupunraHga Oyf cosutuica, OyF acta
CEKMH/IMK GMNaH aBBa/l CYHOKMKKA YTadW, CYHrpa xapopaT Kamaniuwim xucobura
CYB COBUMLLW HaTWXKacuaa CeKUH Mysnaniam (4-5-6-7 um >xapaéHnap).

CyloKINK KoHaeHcaTopapu. CyoKINMK KOHAEHCATOPapuHN 2 Ta acocuil
TYpV MaBXy[,: H03a/11 Ba apaialiTMprLL KOHA4EHCaTop/iapu.

KO3ann KoHaeHcaTopnapga OyF COBUTMNAETraH to3a OunaH Tabcupnawimno
CYHOK/IMKKa ailniaHagu, yHaa NCCUKINK KOHAEHCaTU COBYTYBYUM areHTra yragu.

Apanalwmil KoHAeHcaTopnapga OyF COBMTYBUM areHT OunaH 6GeBocuTa
OKAMAN EKN MNEHKANM KYpUHMLWLIAA Tabeupnawiaan. Ly nyn éunaH cys 6yfnapu
CyB OunaH apanawmb  KoHaeHcauusnaHagu.  CyB-OKMMIM  apanaliuil

KOHJeHcaTop/fapda CyB  Okumm  OyF  6unaH  Tabcupnawmb,  xam



KOHJeHcauusinaHaam, xam 6up BakTHUHI Y3uaa KOHAeHcAaTOpAaH XaBo Ba OOLLKA
raznapHu YnKapmoé Talunanam.

FO3aim  KoHfeHcaTopfa CyB OuiaH COBUTULL YCY/IU  KY/naHWUNagw.
KoHpeHcaTopgarn 6yf COBMTYBUYM areHTra HOKOpW camapaga MCCUKIUK GepuLumn
YUYYH COBUTWLL areHT! MyHTa3am paBuLLja anaHMa xapakat KAIMHULLIN TIO3UM.

FO3anm  KOHAEHCATOPHWHI  adi3aiinMrn - WyHAaknu:  xocun  6ynaétraH
KOHAeHcaT wudgiocnaHMangm Ba KalTagaH wwnab umkapuwga uvwnaTuanwm
MYMKWH. KOHAEHCATOPHU YHYMAOPAUIMHW OOLIKApPUL XaM MYMKWH. BYHWHT
YUYH COBYK/IMK TallyBUMHW capdm pocnaHnwmn Kepak. KO3anm KoHAeHcaTopiapHu
TYP/IM XWUN COBYK/INK TawlyBuUniap 6unaH COBUTULW MYMKWH, WYHWUHTAEK OYyrHu
TYP/IN XWUJT XapopaTa KoHAeHcaumanaw MyMKUH.

ApanaliTvpuul KOHAeHcaTopsiap HUX0ATAa coaja Tysunuwra ara Ba
TaHHapXy ap30H Mocnamanap 6ynu6, ynap Ham Ba KypykK 6ynaan. CoByTyBuK
areHT cudarnga ogarga cys uwnatunagn. byHaa koHpeHcaTopgaH cys 6GunaH
KOHAeHcaT  apanawimacy  uukapunagu.  byHpgain — Typgary  apajawumul
KOHZeHcaTopfiapy  OGUOTEXHOMOTUA  coXacuia KeHr  KynnaHwnagu, HokKopu
YHYMIOP/IMKKA 3ra, COoAAa TY3WIMLIIM  Ba KOPPO3WsAaH OCOH XUMOSIaHraH
6ynagw.

Ham KoHpgeHcaTopriapfa COBMTYBUYM CyB KOHAeHcaT 6wunaH Ba
KOHAeHcauusnaHmaraH rasfnap 6unaH Ham MUKPO-XaBO/IM HAcoc 6unaH cypub
ONnHagn. Kypyk KoHAeHcaTopnapaa CyB KoHAeHcaT 6unaH 6upra Tpy6a 6yiinua
y3-y3ugaH nact TOMOHra XapakaT/iaHafu, KOHAeHcaums/iaHmaraH rasfap aca
BaKyyM Hacoc 6unaH cypuo onvHaau.

ByfFHM TYNMK KOHAEHCaumsanaw ydyH 6yF Ba CyBHW AXLUMMNA0 apaialliTUpULL
Kepak, OYHWHI y4yH KOH[eHcaTopfa COBWUTYBYM CyB OWaH Nypkad TypuauLLmn
Kepak.

Cys 1 nypkaruura y3atunaaum 3, Ba nonkanap 4 6yinnya cys nactra Tywiaam
Ba OYyFHM 2 KOHAeHcauuanangn. KoHfeHcauusnaHmaraH rasnm KoHfeHcar 5

annapaTHUHI NacTKK KUCMUZAH YMKaprb robopunagn.



Kylingaru pacmaa TYFpy OKUMAM KOHZIEHCATOP TaCBMP/aHTaH:

BaKyymnu cucTemanapHu XapakTep/sioBUM NapameTprap.

Bakyymnn Hacoc BH, Tpy6onposog TB, cypunyBunm 06bekT CO Ba
BaKyyMMeTp/apfaH TallKua TonraH cucTeMaHn Kypub unkamus. BakyymmeTtpnap
épaammaa obbekTaarn 60CMM  pos, Tpybonposoggarn 60CMM  prs, Hacocra
KUPULLZATY Pyyp B YAKULLAATU Pyu OOCUMNAP YNYaHAOW.

pean rasHuMHI xonaT TeHrnaMmacmra MyBoguK;

PV=mRT=Nkt
V- CUCTEMaHVHI TypauM XU KecuMIapu OpKanu yTaguraH FasHUHT XMW
capu, m3/c
P — kecumparu ra3 6ocumu, Ma
R — ra3 goumuiicn Ix/(kr*K)

N — BaKT OMPAUTK numaa ytaauraH Monekynanap CoHu



K — bonbumaH gommuincu
T —abcontoT xapopar K.
Bakyym Tvanmnapga ofatga ras okMmu geraH KatTaauk uwnatunagu. Ias
okumn Q xapu bunaH 6enrnnaHagu.
Q=p*V Ma*m3/c =BT
KypunaéTraH TM3MM y4yH 60CUM Kyiungarnya ysrapagu:
Pen#P+6%Pos
LLIYHWHT AEK, XaKMWiA capdiap xam y3rapaau:
Ven#V16% Vos
J1eKunH ra3 okMMmn Jonmuia 6ynné Konaaw:
Q=Ps+*Ven= P16*V16= Pos*Vos = NKT
By TeHrnama ras OKAMMapMHK TYPN XWUN KeCUMAaH BakT GMpanrn numga
yTaguraH Monekynanap CoHura npornopumoHan aKaHIUIMHU KypcaTaauw.
OO6beKT — BaKyyM/ Hacoc Tu3MMmuga OOCUMMAPHUHI TaKCUMIaHULLN

yyinmparn pacmga KenTupuiraH:



BakyyM TexHuKada CYpull Te3urn Kabu TepMuH wwnatunagn. by
TEepPMUHIapra anoxumaa Tyxtanmno ytamms.

CypvLl Te3nuru - bepunraH 6ocumaa Ba BakT bupnmru numaa, bmpop 6ump

Kecumpaa cypunaeTraH ra3HuHI XaxxMura antunagu.

BaKyyM/nM HaCOCHUHI WL TE3UIU — Sen — BakKyyM HacCoCra KupwuLl

KecuMuaa cypuwl Te3nuru 6unad TaBcudaHaguraH kattaauk(pacMgarn a — a
YM3KK):
Sen = Q
Pex

OObLEKTHUHI _CYypULLL Te3/Iurn  Ses — 60CUM Pos OCTMAA 0OBEKTAaH

YMKaPUIAETraH rasHUHr XaXkKmuii capu(pacmaarn b —b unsnk):

S =_Q
Pos
HacoCHMHI nwnatTunui KOB(*)(*)VILI,VIEHTVI 3Ca Kyl‘/’lmp,armqa Tonnnaawn:
Sex
j BH———————
Sos

Makcuman pyxcat aTunraH Ymkuu 6ocmmm e Hopman 6ocmmaaH 10 %
raya opTuK 6ynraH 6ocumaunp.

LLIyHM xam nHob6aTra onnl Kepakky BakyyM TU3MMU 0ObeKTAarn rasnapHu
Cypvb onuw 6unaH bupra Bakyym TUsnMmura KMpub KosiraH 60LIKa rasfapHui xam
UMKapuw ydyH uwnatunagn. FasnapHn 4mnkapuob 06opuLl >apaéHu YNnapHUHT
TabvaTura Ba rasHUHr actnabkum TyMMHraHnmrura 6ofnuk,.

Bakyym TU3UMWHWHT YTKa3yBYaHurn U — BaKyym Hacoc Ba CypunaétraH
06bEKTHM opanuFugarn 6ocumnap apky 1 ra TeHr 6ynraHga rasHUHr capdgura
anTunagmn: u=_0 .

Po6-Pen
byHaa
Seu = Q = U(Pos-Psn)
Pa Pex




So6 = Q = U(POG'PBH)
Po6 Poﬁ

By TeHrnamaHu coffanaliTVpULL HaTuKacuga BaKyyMAW TeXHUKAHWHT

acoCWui TeHrnamacu xocun ynaau.
So6 = M
SBH+U

By TeHrnamaHu Tax/ina KWIMHAL HaTuxkacuaa yyinugarura onmé kenagu:

Arap HaCOCHVHI MWW Te3IUrn BakyyMIM TU3UMHMW YTKasyBYaHIMIMra moc
oynca, AbHN Sgu =U 0BBEKTHUHT CypuLL TE3NMUTN Sos = 0,5 Sen

Arap BakyyMnm TU3UMHW YTKasyBYaHAUIN KaTTa 6ynca, sbHU U — oo |
OyHAa Sos — Sen OYnagm.

Arap BakyyM/nM TU3MMHU YTKasyBYaHIUIM KUnK 6ynca, U — O 6GyHgai

X072 0ObEKTHUHT CypuLLI Te3nurn  Ses — O Bynaaw.

Bakyymnum — cucTeMaHWHr  organaHnl  KO3IP@UUMEHTN  BaKyyM/Iu
CUCTEMaHVHI YTKa3yBYaHUIura 60fFnuK.
Q= Ses_—__ U
Sen  SentU

BaKyymav TU3MMMAPHN CYPULLE TE3NUTW.

OO6beKTAaH rasnapHu cypunuwl namtuga 6ocum JoUMniA paBuLga y3rapuo
Typagu Pos. ByHAAN xonataa Konauk 6ocum xam nHobatra ofMHULK 3apypP Pyong.-
Kongnk 60cuM Pyon, KMAMATK (hoanaHnNaéTraH Bakyym HaCOCHUHHT Typura Ba
ras OKMMUHW KONANK KMAMaTUra Qyons OOFNIUK.

Arap o6beKkTAaH cypunaétraH rasHm Te3nnru AoMMKin 6ynca, SbHU Sen
= const , TPybonpoBOAMAPHUHT YTKa3dyBYaHAUIU KaTTa 6ynca Pys=Pgr— O
OyHAa Sos =Sew Oynagu. OnMHraH HaTvKanap MOMEKYNsp PeXuMu y4dyH Ba

KOBYLLIKOK/IMK PEXXUMM YUYH KYinaHunaau.



["a3 OKMMW Kyinaarnya ngoganaHmnagu:
Q=Po6*So6=Po6™* Sen
Arap gnddepeHuman KypuHuLIra yTkascak:
Q=_d(PesVy) =_ Vvdpos

dt dt
OyHAA PosSen = _ VvdPos
dt

OyHoaH dt=_V._.dpoes

Sen  Pos
WHTerpannawiaH cyHr aca:
T=W.InP

Sen Po6

By epaa Vy — ra3HuHI YMYyMUIA XaXKMK
T — Fa3HVHI CYPULL BaKTK
p —o6bekTaarn 6ocum (T = 0 6ynraHaa)
Oy TeHrnamagaH 60CUMHWM 6Mp Heya MapoTaba KamauTMpubG ekn Kynantupmo

)KapaéHHl/I BaKTUHWN aHUK/1aLLl MYMKWH.

Mwcon yuyH arap 6ocMHKM 2 6aBabap KaManTUpULL Kepak 6ynca:
T o5 =VV .In2=0.69 Vv

Sen Sen
Arap 6ocmHm 10 6apaBap KamaiTMpuULL Kepak bynca:
T 01=VV .In10 =2,3 Vv

Sen Sen
Macana: Ymymuii curumm 50 M3 6ynraH annapaT TM3uMmuaa 60CMMHU 20 MUH.
JaH Kam O6ynmaraH BakTga 10 OGapasap KamaiTupuw no3um. Bakyym
MOC/ITAMaCUHWHT KePaK/In Te3IMIMMHN aHWKaHT.

= Vy_.INn P

bep: T Pos



V, =503 Eunwi:

T =20 MUH Sen=50_ In10 =5,8 M3/MUH
P =10 6apasap 20
Po6

BakyyM Hacoc Ba KomMrpeccopaiapia rasnapHu CUMKUAULL xXapaéHuaa

3HEPreTUK XapaXkaT/lapHN KamManTupuLL ycyniapm

1. FOKopn MexaHuWK Ba TepMogumHamuvk ®UIK ra ara 6ynraH mocnamanap

nwnatuw fo3um. byHain MocnamaHuvHI Hapxy Kummar Oyncaga, vl

XapaéHunga y y3vHu Te3 oKnanau.

. Mocnamanap aXwwy COBUTMAMLIM Kepak [T=const, M30TepMUK GYNMLLN

Kepak] ékn Kyn 60CKMunM 6ynuwmn kepak. by MocnamanapgaH YMkKaérraH
CYBHUHT [COBUTYBUM CYBHUHI] XapopaTtu 40°C gaH nacT GYnMLLM Kepak,
OyHAa CYBHMHI XxapopaTh OunaH COBUTMMAETraH rasHWHI xapopatiapu
opacugaru apkm kammga 12..15 K 6ynmwn kepak. CyB Ba rasHu xapopatu

KaH4a nacT 6ysica, WyH4Ya KaM 3Heprus capgnaHagu.

. Mocnamaja COBWTYBUM CyBra MWCCUMKIMK YTraHAa YHAaH 6oLlKa

Makcagnapga onganaHui.

. Nccuk GunaH umwnaigurad uexnap OpKaiu MocnaManiapHUHE  CypyBuUn

TpybonpoBogiapy yTca ynap WCCUKINKAAH W30MAUMANaHULIM Kepak, EKu
xapopaT KyTapuinMHN KamauTupu yyyH 6y mocnamanap 6uHo aesopu

6yinab, cost TywiraH TOMOHUra XXOMNaLTUPUANLLIN NTO3UM.

. Xankanu, OKUMIM KOMMpeccopnap Ba Bakyym Hacocnapra 6epwunaétraH

CYBHVHT XapopaTi HUX0ATAa NacT GYNMLLN Kepak.

. Komnpeccop Ba Bakyym HAacOC/apHM OKOPM camapany MLINalLvHY

TabMMHMAWL Y4YyH HOKOpW KyBBaTra ara GynraH mocnamanapHW TaH/fall
nosnum. Mocnamanap TaHnaHaéTraHga CUKWAraH TrasHUHIT MUKLOPW Ba
6oCMUMHKM BUAnW Kepak. Mocnama KOHCTpyKumMscuaa opTukya Tycuknap

OynMLIn Kepak amac.



7. CypunaetraH rasfa HamMauMK Maexyn 6ynca ynap ywnaHuwmn éku
KOHAeHcauuanaHuwm no3mm. KomnpeccopnapHu &k BakyyM HacoCnapHu
MY  MyxuTnapuga  rasflapHu  CUKMAMWKM - nantuga  Gyfnap
KOHAeHcauusaiaHca Mociama aBapus xoniaTura oMb Kenvwm MyMKUH.

8. Komnpeccop MocnamanapuvHUHT  UKTUCOAMIA  KypcaTKuuura rasnapHu
(unbTpyM  Xam 6ofFMK. By uabTprap AOMMO  TO3a/laHULWIM - EKK
anMawTMpuanG  Typunuwn nosuMm.  dunbTpnapga  Kapwwmavk - Kynaica
KOMMpeccop uwu cyctnawan. Ba kyn mukgopga aHeprus capgnaHagu.
Knwkn maescymnapga xam UAbTpaapHU My3nallivHK O4UHN OfIMLL Kepak.
LLIYHWHT y4yH. KOMNpeccop Ba BaKyyMm Hacoc/napra rasnapHu 6epuiujaH
ONAVWH ynap MexaHVK apanaliManapaH To3anaHca axwm camapa bepagu.

9. Komnpeccop Ba BakyyM MocfamasapHi WWAaTULWAAH ONAMH  YiapHW
TEXHUK CO3MATN TeKWMpuanwm nosum. Cosutrnunap, Tpybonposognap,
épgamun mocnamanap, 60CMMHM Ba XapopaTHW 6oLuKapuauMwn, Mocnama
KMCMMapMHN MOWIaLL Ba PEMOHT MLLIAPVHKU Y3 BakTuaa onmé 6opunmiin
NO3M1M.

10.Bakyym ocTuga Ba CUKWAraH rasnap 6wnaH wuwinaiguraH mocnaManap

repMeTUK 6YNNLLIMHN TabMUHAALL NO3UM.

TasiHu cy3, nbopanap Ba y/apHUHT U30XW.

Bakyym p[e6 wyHpain xonatra aitunagauMkn, 6yHga abconot 6ocum
aTmocgepa 6ocMmnaaH KMYnK 6ynmwm Kepak mociaMmagup.

Cypwvw Te3nuru - bepunraH 6ocmmaa Ba BakT bupnurn numga, bupop 6ump
KecrMfa CypunaeTraH rasHuHI XaxMmura antunaau.

BakKyyM/iM HACOCHUHI UL Te3/IMrM — BaKyyM Hacocra KMpuw Kecumunga
CYpWLL Te3/InMrn 6unaH TaBcudgiaHaamMraH Kattaamkamp.

OOBEKTHUHI CypuLL Te3NNIM — 60CMM 0CTMAA 00BEKTAAH YMKAPUIaETraH

Fa3HUHI XaXKMWiA capura antunagu.



MaB3y 6yinunya HasopaT caBo/Inapw.

BakyyM HacocnapvHUHI Basudanapy HumagaH noopar ?
BakyyM HacocnapvHu uwniaw Typura Kapab Heva Typra 6ynmHanm ?
Bakyym HacocnapuHu KyBBaTu KaHdan aHUKaHaam ?

Bakyym HacocnapHu TaBcuM10BUYN KaHain napameTpiap 6op ?

© oo N o O

Bakyym HacocnapHuW camapanu Ba TeXamiv paBuliga UWNaTULL YYyH

KaHaali BasudanapHu amasra owmpuLL 103nMm ?

Mabpy3sa Ne 5
NcenKNnK anMallMHULLIHUHT Ha3apuii acociapu.
NCCMKNNK YTKa3yBYaH/INK, KOHBEKLUUA Ba HYp/IaHWULL.

Pypbe KOHYHU. HBIOTOHHUHT COBUTULL KOHYHW.

PEXA:
NcenKMK anMatuvHNLL Ba YNapHUHE Typiapu.
NCCUKNMK YTKa3yBYaHMKHUHE acocuii KOHYHapn. ®ypbe KOHYHW.

NCCUKNMKHWUHT HYpaHWLLIN

-l

KOHBEKTNB UCCUKNNK aIMalIVHNLL. HEFOTOHHUHT COBUTULL KOHYHMW.

Ncenmknnmk  yTKasuwl —  UCCUMKIMK  3HEPTUACUHWUHE  TapKauwl
KOHYHUATNAPUHN YpraHyBun aHamp. VICCUKINK YTKasnLw XapaéHnapy [McuTuL,
OyFnaTuLl, COBUTULL, KOHAEeHcaumanaw] Kumé-gapmaleBTmka Ba 61MOTEXHONOMNA
coxacuia KeHr KynnaHunagu.

Typnn xun xapopatra ara 6ynraH >Xucmiapga WUCCUKIUK 3HEPrUACUHUHT
OMpuaaH UWKKAHYMCUra YTULIW WUCCUKIMK  aMallVHULL >KapaéHu Leivnagm.
“MiccnkK Ba COBYK ”  >KUCMMAPHUHI XapopaTnapu ypracugarn apk MCCUKINK

aNMaLUVHULLIHWHI XapaKaT/laHTUPYBYM Kyumn xucobnaHaaw. XXucMnap ypracuaaru



NCCUK/INK a/IMALLMHULIN 3PKUH 3/1IEKTPOH, aTOM Ba MOJIEKYNAIAPHUHT Y3apo
3Heprus aMallHULLIK Xucobura cogup 6ynagu.

VCCMKVK TapKaIMLWLMHKWHT 3 Ta Typu 60p:

1. VIccUKInK YTKasyBYaHINK

2. KOHBEKTMB UCCUK/IMK a/IMaLLIMHULL

3. UCCUKJIMKHUHT HYp/iaHNLLN

Bup-bupura Ternmbé TypraH KWYMK 3appadvasapHAHT TapTMOCKM3 XapakaTu

HaTwkacuga 103 6GepaguraH UCCUKMKHWHT  YTULW  KapaéHU  UCCUKJ/IUK
yTKaszyBYaHINK [EKN KOHAYKUMA] aevnagun. a3 Ba TOMUYMIM CYHOKIMKNapaa
MOJIEKYNaTAPHUHT  XapakaTh HaTwkacuga €k KaTTUK dKUCMIapda Kpuctan
naHXapagarn aToOMIapHUHT TebpaHWLIM Tabcupuia éxyn MeTasinapia 3pKuH
3NEKTPOHMAPHUHT  AN(Y3UACU okubaTMaa UCCUKINK YTKasyBYaH/INK dKapaéHu
cogup 6ynagun. KatTuk >xXucmnapa Ba ra3 €ku  CYHOK/IMKNapHUHE  HONKa
KaTnamnapuia NCCUK/IMK acocaH NCCUKMK YTKa3yBYaHIMK OPKa/IN Tapkaiaau.

(a3 eKn CYIOK/IMKNapAa MakKpOCKOMNK XaXXMIapHUHT XapakaTu Ba Yy/apHu
apanalTMpULL HaTuXacuia 13 6epafmrad UCCUKIMKHUHT TapKa/INLLIM KOHBEKLMSA
aevnagn. KoHeekuma 2 xun 6ynagu: 3pkuH Ba Maxoypuit. a3 €ku CYHK/IVK
anpum  KMcMnapgarv 3MUInKNapHUHT  (hapky  HaTukacuga xocun 6ynagurad
NCCUKNIMKHUHT a/IMalLIMHULLIN TabuniA KN 3PKMH KOHBEKLMA Aeinnaan.

Tawky Kyynap tabcupuga [M: CytOKIMKIapHU Hacocnap éphamuia ysatumi
€KW YyNapHM MexaHVK apanawTvpruynap 6wnaH apanawTvpuw  nantuaal
Ma>KOypuii KOHBEKLMA naingo 6ynaau.

NCCUKNNK  3HEPTUACUHUHT  3MIEKTPOMArHUT  TYNKWHNap  éphamuga
TapKUIMWN  UCCUKJIMKHUHT  HypnaHuwmn fe6 toputunagn. Xap kaHgah >XXucm
y3ndaH 3HepPrusHU Hypnatuw kobunuatura ara. HypnaHraH asHeprusi GoLka
XWUCMra Tuiaam Ba KaltagaH MCCUKIMKKA ainaHagu. Hatwkaga Hyp 6Gunad
NCCUKNNK a/IMAaLLIVHULL XXapaéHu coaup 6ynno, y y3 HaBbaTuaa Hyp YMkapuLl Ba

HYP HOTULL YKapaéHNapWaaH TallKua TOMraH.



NcenKNnK yTKasyBYaHINK

Bupop Xucm [EKn CYOKIMK] HUHT nMuMga xapopar Xap Xun 6ynraHupga
NCCUK/IMK SHEPTUACKU UCCUK/IMK YTKa3yBYaH/IMK OpKaiv Tapkanagu. byHaai xonga
Temnepartypa MaiigoHu

t =1f(x,y,z,1) bynagm.
by epaa,
t — TeKWMpUNaéTraH HyKTagaru Xxapopar,
X, Y, Z — TEKLUMPWNAETraH HYKTaHUHT KOOpAMHaTanapu
T — BakKT.

Arap xapopaT BakT [aBoMufa ysrapmaca, Xapopar MalfoHW TYpFyH
oynagu.

Bup xmun xapopatra ara 6ynraH HyKTalapHUHT reOMeTPUK YPHU U30TEPMUK
t03a fAe6 toputunagn. Xapopat ysrapuwimnHu (AT) wn3oTepmanap opacvgaru

macodara 6ynraH (An) HAC6aTK TemnepaTtypa rpagueHTu.

gradt=limAt) = 9t
(An) an -0 on

Ncenknnk yTkasyBuaHMK Pypbe KOHYHU OpKanv ypraHunagn. by KoHyHra
Kypa WCCUMKINK YTKa3yBYaH/IMK OpPKainM YTraH WCCUKAMK Mukagopn dQ
Temnepartypa rpagueHTura (dt/dn), Baktra (d T) Ba WCCUKIMK OKUMUra
nepneHanKynsap 6ynraH mangoH kecumura (dF) nponopumoHanamp:
dQ=-Adt dF*dT

on

Arap Q =q paeb onvHca

F*1
By epaa, g — UCCUKNK OKUMU 3UYANTA
A — UCCUKIINK YTKa3yBYaH/IK KOIPPULNEHTW.

NcenKNMK YTKasyBUYaHINK KO3IMULMEHTN Kynmnaarn ynyos Gupnvknapura
ara:
[A]= __dOQ*dn =Bm

0 t*dF*d T M°C



NCCUK/INK  YTKa3yBYAHINK  KOIMMULMEHTUHUHT  (DU3NK  MabHOCK: UCCUK/INK
afiMalMHMW to3acu oupnurngad (1 m) BakT oupnurn gasomuga (1) M3oTepMuK
l03ara Hopman 6ynraH 1 M y3yHAMKKa TYFpU KenraH xapopatnapHuHr 1°C ra
nacammwin BakTMAa UCCUKINK YTKasyBYaHIUK Mynn GunaH 6epunraH UCCUKJINK
MUKIOPVHWU Benrnnanau.

NCenKIMK  YTKa3yBYaH/IMK  KOIPIUUMEHTUHUHT  KUAMATW  MOAAAHUHT
TY3WIULIM Ba YHUHT (PU3MK-XMMSBUIA XOccasiapura, xapopartura Ba 6oLwwka 6vp
KaTop KaTTanuknapra 6ofnunk. Oaaui xapopatniapaa Ba 6oLuka 6ocumaa MeTannap
NCCUKNKHN XXy [a AXLUIW, rasnap aca Xyaa EMOH yTKasaiu.

Muwucon Tapukacuga UMINHAPCUMOH LEBOPHUHT NCCUKJINK
YTKa3yBYaH/IUTMHN KYPUO 4MKammns. Y3yHAuru L, nuku pagumycu r, Ba TallKu
paguycu Ty ra TeHr 6ynraH UWIMHAPCUMOH [EBOPHUHI [ -pacM] WMCCUK/IUK

YTKa3yBYaH/IMTMHW KYPUO YMKamun3.

Nukn Ba TallKW LeBOpnapharn xapopatiapHu y3rapmac xamga ynap tg: sa
tg, ra TeHr ge6 onuHagu (tgr > tg,). BUPOK Kecum y4yyH UMANHAPCUMOH
[AEBOPHUMHI to3ack F=2mrL. F HWMHI KUAMATUHW WCCUKMK  YTKa3yBYaH/IMK
TEHrnama — cura Kyiuunaca ovp ynyamam ManfoH ydyH Kyhugarv udgogaHu
onamums.

Q = - N*2*1*r*L*t* dt

dd



Oy epaa é = r;r, 6ynn6, dd ypHura dr H1M Ky MYMKUH:
Q=- N*2*m*r*L*t* dt

dr

ékmdr=- A 2*m*r*L dt

r Q
By TeHrnamaHu r, fdaH r; raya Ba tg; pgaH tg, rada derapanap 6yinya
NHTEerpasnaimMms:
S™dr=- A 2*m*r*L dt Siu'%? dt

r Q

OyHpaH Inly = 2*m*r*L* T (ig:-tgo)
ékn [+ =dr Xncobura ofiMHca:

[y du
Q = 2nL*1(tg:-tgo)

123Ig=d:

A du

Oy TeHrnamagaH KYpuHWO TypuOAMKW, LUANHAPCUMOH AEBOPHUHI KIHINIM
byinya xapopaT arpyM 4mM3nK Gyinnuya ysrapaau, Oy TeHrnama TYFpu UCCUKINK
POXUMM  YYYH  UWINHAPCUMOH — [EBOPHUHI  UCCUKUK  YTKa3yBYaHAUTUHM
ngoaananau.

Bup Heya katnamgaH noopat 6ynraH UUAVHAPCUMOH [AEBOPAaH WUCCUKJIMK
YTKa3yBYaH/IMK Ny 6unaH 6epunraH UCCUKINK MUKAOPUHW Kynaaru TeHrnama
OpKann xmcobnat MyMKWUH:

Q= 2*m*r*L* 1 (tg:-td»)
123 1gdi+l
A di

NCCUKTMKHUHT HYPNaHWULLIN

NICCUKNMKHWHT HYpNaHWLWIX aToMMap uumnaa Mypakkab Tapaga KedyagwmraH

XapaéHamp. VICCUMKNMK HYPWUHWM TawyBuYMCK 6GYNnG 3Heprus 3appadanapHuHT



OKUMK OynuwnM  (oTOHNAP EKW 3HEeprus KeaHTMapu xucobnaHaan. Ynap
3NIEKTPOMArHUT TY/IKUH XYyCyCcuUAaTUra aragmpnap. YnapHuHr tabvatun éup xun,
NEKUH TYNIKUH Y3YHIUTW Xap Xun 6ynagu.

A=0,4 mkm gaH 0,8 MKM raya — épyfivk Hypu

A=0,8 Mkm fiaH 800 MKM raya nHpakusun Hypnap aennnaau.

Arap >XUCMHUHT to3acura QH MuKOpZa HypnaHraH WCCUKAMK TyLlca,
YHUHT (hakaT 6up ynywmnm Qa >KUCM TOMOHWAAH HOTWIAAM Ba WCCUK/MK
aHepruscura avinaHagu, 60wka ynywmn Qg >KUCMHUHT t03acuMiaH Kautapuiagu,
3HEPTUAHVHT KoMraH ynywmn Qp 3ca XXUCM opKanv yTnb Ketagu.

Jemak:

Qn=Qr*+Qp

EKn
Qa+Qr+Qp =1
Qn+Qn+0n

TeHrnamagarn OGUPMHUM  OYNIMHMA YXUCMHUHE  HYp/iaHraH WCCUKJIMKHU
IOTUW  KOOUNMATUHW, YYMHUM OY/IMHMa 3ca XXUCMHWHT  Y3udaH HypnaHraH

NCCUKIMKHN YTKa3nb o6opuLl KOOGUNNATUHM Gunanpaaun.

Arap Qa=a Or=R Ba Qpb-=p
QH QH QH
bynca, yHaa A+R+D=1

A, R Ba D HUWHr COH KuiimMaTniapura Kypa >XUCMnap Kyimgarn TypKymnapra

6ynmHaaw:

1) Arap A =1[R=D=0], y xonga ucmra TyLwaétraH HypfiaHraH aHeprusgHuHr

XaMmMacu oTunaan. byHaan Xuncm abconoT Kopa XXucMm aeb atanau.

2) arap R=1 [A=D=0], y xonga >»ucmra TyllaéTraH HypfaHraH 3HeprusHuHr

XaMMacu Kantapunaau. byHaain xucm abcontoT oK XuUCM [eb atanagu.

3) arap D=1 [A=R=0], XMCMHWHT t03acura TywaéTraH HypfaHraH 3HeprusaHuHI

XaMMacK XXncmaaH yTnmo ketagn. byHzam XKMcm gruatepMmnk XXmucm feb atanagu.
Tabuatga abcontoT Kopa Eéku amaTepmmk Xucmnap Myk. A, R Ba D

ypTacuaarn GOFNIMKANK XXUCMHUHT Tabuatura, t03aHWUHI XapakTepu Ba YHUHT



xapopatura 6ofnuk. Ogaraa, KaTTuK XUCM Ba CyoKnnknap yuyH D=0 Ba A+R=1
6ynaan. Maznap aca acocaH AnaTepMUK XXMUCMIap KaTopura Kupaau.

Pean wapouTga >ucmiap to3acura Hyp xonga TywraH 3HeprusHUHE 6up
ynywn Tunagu, AHa ovp ynywmn kaWtapunagu, KonraH KUCMUWH 3Ca YKUCM
y3mpaH YTKanb tobopagn. ByHAal >Xucmnap ogataa Kyn  paHr Kucmnap
aennnaaun.

CtehaH — BosibLiMaH KOHYHW.
Bupop >XUCMHWUHT t03a Oupnurn(F)oaH BakT OGupaurn T AaBoMaa  TY/KWH
Y3YH/IUTUHUHT  XamMa WHTepBain Oyilmya [A=0 paH A=co raya] HypnaHraH
SHEPTUAHUHT MUKAOPW XXUCMHUHT HYP YMKapuLl Koounmatn feb atanagu.
E= Qu 06y epaa Qu — XXNCM TOMOHMAAH HYp/iaHraH SHeprus.
F*t

YKUCMHUHT HYP UMKapuLL XYCYCUATUHUHT TYKUH Y3YHIUTN UHTEpBaIUra
HUCOATN HYPAAHWULL UHTEHCUBNIU AeAnnau:

J=dE
DA

By TeHrnamaHu uHTerpainaw HaTkacuia >XUCMHUHT Hyp uYMKapuLl

XYCYCUATMN Ba HYp/IaHWLL MHTepBa/IN ypTacugarn 60fFIMKIMKHN aHUKNaw MyMKUH:
A=00

E:,\gzo J dA

HYPMaHULL YMYMWIA 3HEPTUSACUHMHT abCONMIOT XapopaT Ba TYNKUH Y3YHAUrura

OOFNNKAUTMHY T1NaHK Ha3apuin lyn 6unaH Kaudg aTraH.

A=co0
E= S C1 A°
c2
A=0 pAT -1

6y TeHrnamagaru govmuiinap yweéy kuinmatnapra ara: C; = 3,22 *10°%6 B1/m? Ba
C, =1,24*10 B1/™?

OXMpry TEHrNamaHy UX4aMnalTMprG Kyinmnaaru 60F TMKANKHU 0NaMu3;



Eo = Ko*T Oy epga T — XXMCM H3aCUHUHT abCosOT xapoparu.
Ko =5,67*10% BT
MZ*R4
abCoNKOT KOPa XXUCMHUHT HYP YMKapuLL JOVMUIACK.
By TeHrnama CtefhaH — bonbLUMaH KOHYHW aeinnaain.
By KOHyHra kypa abCcontoT KOpa >XUCMHUHT HYp 4YMKapull XyCyCUATM t03a

abCo/MIOT XapOPaTUHUHT TYPTUHYM Aapaxkacura NponopLmMoHanaup.

KOHBEKTUB UCCUKNUNK aJIMaLLUVNHULL.

VICCUKIMKHUHT KaTTUK XKUCM Ko3acufaH CYOKMNK [EKM ra3] myxuTtura 6up
Myna KOHBEKLMS Ba MCCUKMMK YTKa3yBYaHINK YCyn éphammnia TapKanuwm, €ku
aKCUHYa, WCCUKMKHUHT CYIOK/IMK MyXWUTUAAH KaTTMK >KUCM ko3acura yTuLIm
KOHBEKTVB UCCUK/IMK aiMalUIMHULL Aeniagn.

CylOKNMK MyXUTWU 2 KaTnamjaH wnbopat Oynaau: derapa katiamum Ba
OKVMHVIHI MapKasu.

KartTuk >KMCM ro3acupaH 4erapa Kartiam OpKasv 3HEpPrus WUCCUKJIMK
YTKasyBYaH/MK ynu GunaH yTtagu. Yerapa karnamfgaH MyXUTHUHT Mapkasura
NCCUK/NK acoCaH KOHBEKLMS OpKain Tapkanaau. VICCUKIMKHUHE KaTTUK >XUCM
t03acfaH CYHK/IMK MyxuUTura 6epunmil xapaéHura OKMMHUHE Xapakat peXxxvmu
KaTTa TabCcup KypcaTaiu.

KoHBekumss 2 Typra OynuMHagu: Tabumii Ba MaxOypuin KOHBeKumAnap.
CYIHOKIMKHUHT “UCCUK Ba COBYK” KMUCMMapuaarvu 3umunvknap apkyu tabcmpuia
TabuniA  KOHBEKUMA BYXYyAra kKenaan. MaxOypuii KOHBEKUMSA TalKW Ky4ynap
[Hacoc, BeHTUNATOP, apanawTMpruy] Tabcupuaa xocun oynau.

CyloK/IMK  TypOyneHT pexum 6unaH Xxapakar KuaraHuga WCCUKINK
a/IMaLUMHULL XapaéH aH4ya Te3 6opafun. JSlamvHap pexxumpaa 3ca CeKUH KeTafw.
Hatmwkaga WCCUMKANK aIMALLUMHULLIHMHE Te3MrMra KOHBEKUMS KaTTa TabCcup

KypcataguraH 6ynné konaau.



HbIOTOH KOHYHU

KOHBEKTVB  UCCUKIMK  a/IMAlUMHULLIHUHT ~ aCOCUA  KOHYHU  6YNn6
HbIOTOHHUHT COBUTULL KOHYHW XMcob1aHaaw.

By KOHyHra Kypa, WCCUKIMK aJMalIMHMLL ro3acufaH aTtpo-mMyxuTra
GepunraH WCCUKIMK MUkOopy dQ [eBOPHWUHT to3acura dF, K03a Ba MyxuT
xapopaTtnapuHuHr apkura [te-ts], xamga >kapaéHHUHT gasomuinnurn [dt] TyFpu
MPONOpLMOHaNAMP, AbHN:

dQ=0a[te-tf] * dF*dt
Oy epfia o — UCCUKNNK BepuLll KOIWMULNEHTN.
Y3/IyKCU3 UCCUK/IMK a/IMaLLMHULL XXapaéHW y4yH TeHrnama Kyiuaarnda oynagu:
Q = a*F [te-tf]

Nceuknmk 6epuill KOShULIMEHTN O IEBOPHUHT 1 M? 103acuiaH CYHOK/IMKKa
1 ¢ BaKT [JaBOMU/a, AEBOP Ba CYHK/IMK XapopaTnapuHuHr dapky 1°C 6ynraHga
GepunraH UCCUKJIMKHUHT MUKAOPUHW GUNavpagn.

By KOI((MUMEHTHUHT MUKAOPKM OMP KaTop KaTTamknapra OOFNUK:
CYIOK/IMKHUHT TE3MIMN ®, YHWUHT 3UYIUTU p, KOBYLUKOKIATU [, MYXUTHUHT
NCCUKNNK (DM3MK XOocCanapy [conmuiTMpma WCCUKINK CUFUMU C, WUCCUKJIUK
YTKa3yBYaH/IMK  KOI((IMUMEHTM A,  CYIOK/UKHUHT  Xa&XMWUA  KeHranuwm
KO3(h(mumeHT [, OEBOPHMHI LWaknu, ynyammn [Tpyba yyyH d-gnameTp, L -
Y3YHNWK] Ba YHUHT Fagup 6yanpnnru eo.

LLIyHAan Kuamo, CCUKIMK 6epuLl KOSMMULMEHTUHUHT KUAMATU Kyngaru
KaTTa/Mknapra 60fnK aKaH:

a=f[w, r,yc A B, dL,e&dl]

Nceuknmk  Gepyl KO3(h(mumeHTM Oy  KaTTamknapra  G0fFIuK
OynraHnnrnaaH, UCCUKIMK YTKa3NLL YKapaéHNapuHUHT XaMMma KYPUHULLIaPKU YUyH
O HUHI KMAMATUHU xMcobnab uukapaguraH yMyMUIA TeHrnamaHu ONMULIHUHT
UMKOHUATN YK, DakaT UCCUKINK aIMALLUMHULLHWUHT HaMyHaBWIA >kapaéHnapu
YUYH Taxpuba HaTuXanapuHM yXLWallIMK Hasapuacu épgaMupa Kanta miinai

OpKany KpuTepuan TeHrnaManapHu YMKapuw  MyMKUH. By  KpuTepuan



TeHrnamanap épgamma UCCUKINK 6epuill KOIWMULMEHTUHUHT KMAMATU X1co6/1ab

Tonunagw.

TasiHu cy3, nbopanap Ba y1apHUHT U30XU.

Ncenknnk yTkasyBYaH/IVK [EKN KOHAYKUMA] fe6 — 6bup-6upura Termo
TypraH KWuvK 3appadaiapHUHI TapTMOCU3 XapakaTu HaTukacupa to3 bepaguraH
NCCUKINKHUHT YTULL XapaéHu antunagu.

KoHBeKUMA [eb — ra3 ek CYHKIMKIap4a MakpOCKOMUK XaXMIapHUHT
XapakaTu Ba YnapHu apanaliTupul Hatukacuga to3 bepaguraH UCCUKIUKHUHT
TapKa/IMLLIV anTunagu.

Tabunii €KM 3pPKUH KOHBeKUMS feb — ra3 €KM CYHKIUK ailpum
KMCMMapgarv — 3UYIUKNaPHUHT  (papkyu  HaTukacuga — xocun — 6ynaguraH
NCCUKNMKHUHT a/IMalMHNLLN aATUIaan.

Maxbypuin  KOHBeKUMA [f[e6 — Tawku Kydnap Tabcupuga [m:
CYIOKNMKMAPHN  Hacocnap  épfjamuaa  ysatuw  éku  ynapHu  MexaHuK
apanawiTuprnynap 6unaH apanawTMpuwl naimtugal nango 6ynagmraH UCCUKIMK
a/IMaLLMHMLL XKapaéHura antTunagu.

NCCMKNUKHWHI  HYpnaHuwmn — feé —  UCCUKANK  3HEPTUSACUHUHT

3NEKTPOMArHUT TY/IKMHMap épaammnaa TapKamLLv anTunaau.

MaB3y 6yinya HazopaTt caBo/1apu.

. VIcCMKNNK afIMaLLIMHULLIHWHT HeyTa Typu 60p?
CCMKNNK YTKA3yBYaHINK Ba YHUHT (PU3NK MabHOCUHW TYLLYHTUPUHT?
HbIOTOHHMHI COBUTULL KOHYHW KaHaai udoganaHagn?

VCCUKNMKHUHT HYpnaHWULLIN KaHZai XKapaéH xucobnaHaam?

AN

KOHBEKTMB UCCUK/IMK a/IMALLIMHULLAA KaHAal »kapaéH coaup 6ynaan?



Mabpysa Ne 6
ByFf KOMMpeccopsiv COBUTIUY MOoC/1aMasiapy, Ba YIapHUHT Typaapuw.
CoByK/IMK TallyBuuiap. byF Komnpeccopan COBUTYBYM
MocnamManapHUHrcamapagopaUruH OLLIMPULL.
Pexa:
Byf KoMnpeccopv MocnamanapHUHT Typ/iapw.
CoBUTIY MOCNaMaNTaPUHUHT Typrapw.

COBYKNNK TaLLyBYMIap

> W

BYF-KOMMNPECCop/IN COBUTYBYM MOCIaMa/TaPHUHT caMapaop/IMrHu

OLUIMPULL nynnapw.

Byf — KOMMpeccop/an COBUTYBYM MOc/1amanap.

CoBuUTULWI MoOcnamacu [feb KKopu xapopaTgar WUCCUKIMKHU - KUYKK
Xapopatra Tawm6é 6epyBun Mocnama anTunaau.

CoBUTULL >Kapa€HW KOMMpeccop €épaamuaa amanra olwuvpunca, 6yHpan
mMoc/naManap KOMMPeccop/n COBUTULL Moc/iaManapu aeinnagn.

Byf — KOMmnpeccopin COBWUTYBYM MOCNamaga COBUTYBYM areHT Y3WHUHT
arperat X0/1aTUHW Y3rapTvpaau.

Byf — KOMNpeccopnn COBUTULL MOC/lamaniapuia COBUTULLI areHTn cudgatnia
nacT Xapopatfa KalHangumraH CYOKIUKNap vwnatunme, 6y cyrokavknap Ty
Xapopartaa 6yFnaHuL xycycusaTura ara 6ynmwm Kepak.

CYIOK/IMK areHTMHU OyFnatuw y4yH 3apyp OynraH MCCUMKINK, COBUTYBYU
06beKTNnapaaH coByknk Tawysumnap [CT] épaamuaa y3aTunaau.

pean Komnpeccopsn COBUTWLL MOC/aMacMHW ULWNaw TapTuomHU Kypuno
ynkamk. Komnpeccop KM COBUTYBUM areHTHWUHI OyfnapuvHu cypub onaan Ba
Pox O0CMMMraya cukagu, OyHZaln wwnawl >kapaéHuia COBWUTYBUWM areHTHUHT
xapopatn Tk raya opragn. byHaa agvabatmk cukunuwl 1-2 apaéHu Xocwn
6xmb, Lk vw capgpnaHagm. KomnpeccopfaH KelvH COBWUTYBUM aAreHTHUHT

byFnapu K KoHaeHcaTopra Kenaau, y epfia KoHAeHcaTUmsnaHaau.



Komnpeccopny COBATULL  MOC/AaMaCUHM  MLLMALLIM  Kyhnaarn pacmpja

KENTUpPWIraH.

KoHpaeHcauuanaHuw >xapaéHuga McCcMkmruHm atpod-myxutra [OC; cys
ékn xasora] 6epunagn. KoHAeHcauusnaHUW >apaeHun OyFnapHU W30TEPMUK
CUKW/IMLLN acocflaHraHn y4YyH Aoumuii 6ocumaa P Ba foumuin xapopatga Tiex
0116 6opunaan. by xapaéH xocun 6ynraH CytoK COBUTYBYM areHT KoHaeHcaTop K
AaH fgeTtaHgepra AT kenu6 Tywaau. by epga agmabaTvK KeHranuil dapaéHu
coanp 6ynno, Lnar MW capthnaHagn, Ba Ly NanTha COBUTYBUM areHTHUHT 60CKMU
Ba Xapopatu Pracr Ba Traer rava kamasgn. CyHrpa Cytok xongarv COBUTYBYM areHT
byFnatrnyga b, goumnii xapopataa Tpaer Ba JOMMMIA 6ocuMAaa Pracr 6yFnaTunaan,
SABbHN COBUTYBYUM areHTHUHT N30TEPMUK KEHranuLL »kapaéHu coamp 6ynaau.

Mpean coBuTu Mocnamanapy uwinab umkapvl ofatga uwinatuaManign,
YYHKM HaM OYFHUHI CUKWAULLM XKapaéHuaa KOMMPeccop MOCnamacUHUHE
KMCMMapy Te3 ULWAaH YMKaaW, WYHUHTAEK, AeTaHAapAa HaMm OYFHUHE CUKUIULLIN

HaTMXKacuaa Kepaknm 6ynraH Kopy YHyMn 1Ll 6axkapuamainau.



Pean [XakKnkuin] umknga nwinoB4mM COBUTYBYUYM Moc1amanap.

By Typgarn Mocnamanap wugean UMKAAa MLWAOBYM - MOC/amanapiaH
Kynungarnnap unaH apknaHagn:

1. Mypakkab Tysunuwra ara 6ynraH getaHfep oAAui mocnama — Apocceb
OvnaH anvawTupunagn, 6yHaa Kaltap aguabaTUK KeHraivw >kapaéHu
KalTmMac Aapoccennawl >apaéHu O6unaH anmawitmpunagn. by >kapaéHga
(hakaTtrmHa O6OCMMHM OpTTUpMLUra My/mKannaHraH O6ynn6, COBYK/UK
LUMKANHW ULWNat YiKapuw YHYMAOPAUI 6P MyHYa KaMasau.

2. Komnpeccop TOMOHMAaH COBUTYBYM areHTHW CUKWAULIL Ham MyXuTAa
cognp 6ynmacgaH, KusgupunraH 6yf mMyxutaa 6ynagu, GyHaa CUKUINLL
nwn optagn. bapya COBYK/MK TallyBYMiap YYyH rasnap Kypyk xonga
6ynca, KOMMPECCOPHUHT YHYMAOPNIW FOKOpWU 6Ynagn. BocMHM opTTpULL
XapaéHumaa OyFHUHT XapopaTn KeCKUH KyTapuiaam Ba LUIMHAP AeBOpiapu
Kn3nb ketagn. byFnapHuM cypuaMw  nantuga  UAUHAP - AE€BOPUHWHT
xapopat¥ Ham OYFHUHI xapopatuiaH lkKopu 6ynné Konaan, WCCUKIINK
aeBopaaH Oyfra Gepunagn. byHpait xonaTga Ham  OyFaaryv  CYHOK/IMK
3appavanapu KaiHar 6oLnainau.

3. COBUTYBUM areHTHUHr OyFnapu KOHAeHcauusnaHraHgaH KelnmH Oy
KoHAeHcaT ogartga [5.... 10] K ra coButuiagn Ba COBUTULL YHYMAOPAUTA
opTagu.

Kyingarn pacmga 6yf KOMMPeccopanM COBWUTULL MOC/aMaHUHT CXemMacu
KentupunraH 6ynu6, y epga KM-komnpeccop, K—koHaeHcaTop (KoHAeHcaTopaa
CUKWNraH XaBOHW COBMTULL >KapaéHu coavp 6ynagu Ba YHW KOHAeHcauumsnail

KapaéHu 103 bepaan).



KoHpgeHcaTop opatfa atpod MyxWUTAaH KenaeTraH CyB EKW XaBo OunaH
coButunagn. KoOHAEHCATHM KalTa COBUTULL XKapaéHW KylivMya WUCCUKJINK
anMawuHMw  Mocnamacuga AT cogup 6ynagn. WCCUKIMK — alMalLVHULL
mMocnaMacura CoByk Xonga 6ynraH cyB 6epunagn (macanaH: apTesviaH CyBW).
CoBUTYBUM areHTHM XapopaTHM KaMaluwinm ApocCe/b-BUHTENb  MOC/iamacy
épaammnga 6owkapunagm, 6yHaa CoOBUTYBUM areHT Ham Oyfra ainaHaam. CyHrpa
COBUTYBYM areHT byfFnatrmnyga M oy xonatura ytaau.

ByF xonatugarn coBuTyBYM areHT 5....10 K ra Kkusgmpunagm sa kKomnpeccop

KM TOMOHMAaH cypnb onvHaau.

CoBUTIY MOC/IaMaNapyHUHTE Typrapu.

KOKopuaa Kypub unkmnraH 6yF KOMNpeccopsiM COBUTYBUYM MOc/iamanap 6up
bockuunm  xucobnaHagn. Opataa  O6yHAald  mocnamanap  6yrnaHuw  Ba
KOHAEHCauUAaIaHULL XapopaTiapuHUHT hapky KUK 6ynraHaa vwnaTunagu.

Bup 6ocknunn mocnamanap 6ocumnap apkum Kyhuparmya 6ynraHga
nwnaTunagu:

Proe <9

Prn



Arap tiok Ba thaer Xapopatnap apku Katta 6ynraHzia Ba Piox/Pracr XaM KatTa
Bynca MKKKN KN Kyn 60CKUYIN MOCNamasnap uwnatunaiu.

kK1 6ockuunm mocnamanap tnaer < [-60.....-80°C] Ba
Piok/Pracr = 7....100 6YMLWINHN TabMUHANAN

Y4 6ocknunm mocnamanap tay < -80°C Ba Pio/Pracr > [80....100] 6yAnLmHM
TabMUHNAAAMN.

By Typgarm wmocnamanapfa COBUTYBYM areHT OyfnaHuw 6ocvmMupaH
KOHAeHcauusnaHuw 6ocummrada  ouvpgaHura  cUKMnmanaun, 6yHaa CUKWUAraH
OyFnap opanuk COBUTULL 60CKuunapugaH ytagn. KypunaétraH mocnamaHuHT
Piok/Pracr YMyMUIA KypcaTkuugaH xap 6up 60cknYaa Piow/Pracr KYPCATKUYM KMUKK
6ynagn. Xap 6up 60ckMuypa xapopaT XaM Kamasgn. Opanuk  Mocniamaga
COBUTYBYM areHT BYFMHUHT COBUTUINLLIM XMCOBUra BYFNapHUHI XaXKMU KaMasiaw,
LUYHUHT IEK UKKMHYM 60CKMYAa OYFNapHUHT CUKMIWLW MWK Kamasan. By >kapaéH
HaTmKacmaa SHeprusaHUHI yMyMunia capgu Kamasigu.

MKKn Ba Kyn GOCKMYNM COBUTYBYM MOC/MaManap KUME apmaueBTvKa Ba
GuoTexHoNorMa coxacuaa >kyga Kyn KkynnaHunagu. Mucon yuyH: 6GakTepuarn
npenapaTniapHy, 3apAobnapHK, SHAOKPUH  MaxCy/noTnapHW  cyb6nvmaumnsm

KYPUTULLA KEHT ULWINATUNAAW.

CoBUTYBYM areHTIap.

CoBMTULL KapaéHMAa WLWYM >XKUCM cudaTna uwnatunaguraH mogaia
COBUTYBYM areHT Aennnaam.

CoBuTyBYM areHTnapra 6mp katop Tanabnap Kynunaau:

— VIHCOH COF/IUIN y4yH 6e3apap 6ynumn,

— HOopMan aTtMocgepa bocMmmna KNUMK KarHall xapopartura ara 6ynmm,

— KaTTa 6ynmaraH 6ocumnapga Ba aTpod-mMyxuT Xapopatura sikuH 6ynraH
xapopargaryn COBUTYBYM CYB €KUM XaBO OwiaH  KOHZeHcaumscu
[MocnamaHVHI MWK  OCOHMALUTUPULL, MOC/AMaHUHT  OFUP/IUIL - KNYUK,

TaHHaPXM Ba 3HEPTUAHW UCTEBMON KUMWLL Kam 6y nnLum],



— My3/1all XapopaTu KU4mK 6ynuwiv;

— Makcumasn fapaxaga FKOopW KaiHall xapopaTra ara 6ynnwu;

— MaKCuMmas fapakaga WCCUK OyFf XOCUN KWIMG, MaccaBUili Ba XaXKMWIA
COBYK/IMK ULLA0 YMKapuLL YHYMAOPUIMHN KaTTa Oy IMWNHK TabMUHNALL;

—  Mw4mM xapopat Ba 6ocMMAa MUHMMAT COMMLLUTMPMA Xaxmra ara Gynumwin
[Tpyb6oBognapHW avaMeTpnapuHn KaTTanalnWnH ONAUHN onnw] 6ynmwmn
Kepak;

— COBMTYBYM areHTHUHI XaBO OwnaH apasnawmasnapu MOPT/IOBYM Ba OCOH
€HyBYaH OYNNLLM KepaK 3mac;

— MeTannapra HucbataH HelTpan 6ynnn [Koppo3ns Yocun KUaMacimrin éku
OyFf 6ynraHga 0COH OKCuUaaHMacnnrn] Kepak;

— CYBHM OCOH 3pyBYaH/IMIM [CYBHM 3pUTULL XycycuaTura ara 6Gynmaca
cuctemara KupraH Hamavk mysnab Konmb, Tycuknap navao Kunaau Ba
UMpKynauma éysunagu] ;

— Hapxu ap3oH 6NN Kepak.

Xo3upru nanmtaa rokopuaa KypcatuaraH 6apya tanabnapra KMCmaH >KaBob
GepaguraHiapiaH: aMMmak Ba (opeoHnap xucobnaHagun.

AMMMAK 0fam KY3VHUHI LWWWINUK NapAacuHN Ba HOKOPW Hagac nyniapuHu
KUTUKNanam. Mwnab 4yvkapuwl KopxoHanapugarn amMuakHW xaBofaru pyxcar
aTunraH KoHueHtpauuscn 0,2 mr/n. LLUYyHUHr ydyyH Mocnamanapja ammuak
nwnatuaca  axwmnnad  HasopaT  KUIMHULWLIKM - Kepak.  YyHKM  MocriamaHuHT
ca/IbHMKNapy Ba hiaHeL1apy opkasv aMMmak oKnb YMkKno Ketuim MymMKuH. Kopa
MeTasinapra aMMMakHUHE TabCUpK YK: paHrIn MeTaiapra macanaH: Pyx, Muc Ba
YapPHVHT  apanalimManapyvHM HaMIMK LWapouTuga napyanawl xXycycumsatura ara.
AMMMaK cyBAa AXLIM 3puinam Ba éFfa 03 apuiign. Cuctemara HamManK Kupuo
KO/ICa, aMMOHMIA TAPOKCUaAM Naingo 6ynuiumra onno Kenagu, 6y aca Yykma xocun
KNUIMG KoMnpeccopnapHu ngnocnangn. AMMmnak 0CoH NopT/IoOBYM Ba EHFUH MOAAA
xmcobnaHagn. Arap xaBogarv aMMuakHuHr mukagopn 11 % ouwica anaHra OnuLL
KoGmnuaTura ara, arap aMMUakHUHI MUKaopu 16-26,8 % 6ynca nopTtnawl Ho3

GepuluM  MYMKWH. LUYHWHT yyyH ammuak GunaH WLLIOBYM MoC/aManapia



XaBPCM3NNK Kompanapura pyvos KUaM6 WLLMaHULLM KepaK Ba Ha3opaTHW AXLUK
KUIULL Kepak.

®peoHnap — TYAWHraH YrNeBOAOPOAIAPHUHT  (PTOPAM  Ba  X/10PAM
xocunanapn  xmucobnaHagn. PpeoHNapHUHr  Typu Kyn 6ynmb, KUMEBUM
HOMMAaHULLK YpHUra R — COHM BunaH HOMMaHagaw.

M: 3Hr Kyn nwnatunaguraH peoHnapiaH gpeoH 12[ekn R- 12 andtop
ANXN0p MeTaH] Ba (opeoH 22 [ekn R- 22 andTop AMMOHOXN0P MeTaH] aAnp.

®peoHnap xuacus 6ynmb6, Kam Mukaopnapia uwnatuaraHga ogam yuyH
xaB(hcn3 xucobnaHagn. Katra mukgopgary hpeoHnap 6wunaH uwiiaHraHga arap
TapMOK E€KM TU3MMAaH (DPeoH Kynm MOKAopAa UMKMO KeTca [XaXkm >XuxatuaaH
30%] HathacHM Kucuwwimra onmb Kenagn. ®peoH xaBofaH Kypa 3,5 6apasap ofup
GynraHu y4yH xaBofarn KMCNOPOAHN CUKMOG YmkKapaau,.

Opataa (hpeoHnap MeTaslapHM Kopposusira yupatMmarign. Arap Takmbupa
HaM1K 6ynca MeTannap Kopposusra yvypanau.

®peoH 6unaH uvwnakguraH MocnaManapHUHE repMeTUKAMIira anoxmpa
3bTMO0OP Gepuil Kepak. PpeoHNapHU cuCTemMafaH YMKWUO KEeTULLWHM nainkall
KUAWH, YyHKW ynap xuacu3. ®peoHnap LWYHWHIAEK MeTasiMac GupuKManapHu
KypuTnG tobopuwim MymKuH. LLIYHMHT ydyH (DpeoHnnM mocnamanapga (peoHra
yngaman mocnamanap uwnaTunagu.

®peoH éFpa AXwM apuinan. PpeoH ammuakgaH 2 Gapasap ofup 6ynuo,

COBMTYBYM MOC/TaMaNiapuHUHT Tpy6anap AvamMeTpy KaTTapok 6Ynunwmn Kepak.

CoBYK/IMK TaLLyBUMnap

CoBUTUNYBUYN 0OBEKTNAPAAH MCCUKIMKHMA COBUTYBYM MOC/amara eTkasmo
bepyBuM MoOAJanap COBYKIMK TallyBYM Mofganap feivnagn. MacanaH: Oyf-
KOMMPEeccopan COBUTULLINN Mocnamacura 6y moaja eTkasnb bepunaam Ba y epga

OyFnaTUANLLIN.



CoBYKNMK TallyBuniap 2 xun 6ynagun: Cyrok Ba KaTTuK. brioTexHonorusga
KaTTMK COBYK/IMK TallyBumiap KynnaHunmangn. CytoK COBYK/IMK TallyBumuiapra
Ty3NnapHWU CYBNN 3pUTMacK MUCON 6yna onaam.

CoBYK/MK TallyBYMnapra Kymuaarn acocuia Tanabnap Kyimnaam:

—My3naL xapopaTtuHM NacT/nru,

—HOKOPY UCCUKINK CUFUMUTA 3ra BynLIn,
—KNYMK KOBYLLIKOK/IMKKa 3ra 6ynunwin,
—KMMEBUI GapKapop,

—EHYyBYaH Ba MOPT/I0BYAH ByIMac/Inru,
—TaHHapXW ap3oH 6ynnLn,

—XOM allle eTap/v fapaxaga oynmwm Kepax.

AMannéTaa COBUTYBYM Mocnamasnapfa unaHaétraHuaa xapopaTt 0°C paH
KN4YMK GynimMaca oaauii CyB ulinatunagm.

MaHduin xapopaTiapaa COBUTYBUM areHT cuatnga Kynmaarn Ty3napHUHT
cysnun aputmanapu nwnatunagn: NaCl, Mg, Ca Ba X.K.. Arap Ty3vM 3puTMaHUHT
KOHLEHTpaUMacK KaH4ya HKopu 6ynca, YHUHI My3fall XapopaTu LWyHYa KUYMK
6ynagn. JIeKuH xap 6mp apuTMa y4yH sHI KMWUMK My3nall XxapopaTn Maexyg — 6y

Kpuoruapat HyKTa aelinnaau.

Byf — KOMMNPEeCcop/iv COBUTULL MoC/1aMaslapUHUHT Typnapw.

Byf Komnpeccopan MoOCNaManapHWHI  acoCMii  Mocnamacu — cudgatuga
KoMmnpeccop wuwnatunagu. Kocnpeccopnap COBMTYBYM areHTHM CUKMWIMUIa Ba
ainaHMa xapakarT Kunuwmra épgam 6epagu.

Opataa NOpLUEHNN, POTALUMOH, BUHTAM Ba TypOOKOMNPECCOPN Mocamanp
KynnaHunagu. by MocnamanapHuHr uwiiawl taptubnapy onguHr 6apcnapia
anTneé yTunraH agu.

JIeKMH COBMTYBYM MoOCNamanapja uvwnatunaguraH Komnpeccopnap 6vp

KaHu4a adzannmknapura ara:



— COBWUTYBYM areHT OKMO YMKMO KeTa ofiMainan, SbHU Mocamanap repMeTuk
Tap3ga MLwioB 6epunraH,

— 3HEpPreTuK capd) xapaxkaTHu GOLLKAPULL MYMKUHIUTU, Xaigall Ba CypuLL
6oCHMMNapPUHK, XapopaTHN 6OLLKAPUINLLN MYMKUHNUT.

— Mocnama yuyyH My/mkaniaHraH TYpaum XWn Cypull MOWapy CUKWUNYBYM
areHTra apanawmé ketmanam

OnavHr BakTnapfa (akatriHa MOpPLUEHNIN KOMMpeccopsiap wwiaTnane
KeNMHraH 34u. Ynap CUKWIYBYM COBMTYBYM areHTHUHr Typura Kypa
Kyingarmnapra OynMHraH: amMMuakav, (PeoH/In Ba YHUBEPCA, LUYHWUHIEK,
COBYK/IMK MLWMab YMKapull yHymaopaurn 6yinuya kuumk (14 kBT rava), ypra
(14...105 kBT raya) Ba nmpuk (105 KBT gaH KaTTa). LLly 6unaH 6up katopga 6apya
MOPLUEH/I KOMNPECCOop/iap COBUTULL TU3UMNapPU 6uniaH ypHaTuiraH.

PoTauMoH KomMnpeccopnap tHKoOpU YHYMOP/AMKAA WLLIOBYM MOcnamanap
bunaH o6upranukaa ypHatunagn. PotauuMoH  KoMnpeccopnapfa  CypyBum
KnanaHMapHUHIE RYKIUrK Tydainnm ynap COBUTYBUM areHTHUHI KUUYMK KailHalu
xapoparnapvga uwnawm MyMKUH.

BuHTIM  KOMMpeccopsiap COBUTMLL  MOCniamanapu 6unaH 6upranvkia
nwnatunraHga Y3MHUHE KAYMK XaKMAW ynyamm 6unaH gapknaHaan. byHpai
MOC/naMasiap NopLLEHIN KOMMpeccopnapra yxLatl KoKopy ainnaHuwiiap Tesnmruia
nwawm MyMKuH. ByHzain mocnamanapHu COBUTYBYM areHTHUHT Xapopaty KNYKK
6ynraH Mocnamanapja UwiaTuL Makcaara MyBouk. by mocnamanapHUHT cypuLu

6ocummn 5....2 KlMa.

ByFf — KOMNPEeCCop/v COBUTULL MOCIaMasIapHUHT

camapaiop/IMrMHv oLNPULL Ky nnapu.

Byf Kommpeccopnn mocnaManapHUHI UKTUCOAMW Camapafop/nrn LUKIHW
amaJsira oLumpurL y4yH cap 6ynagmraH sHepreTuk capd) xapakatnapra 60fnuK.
Kyinga OyF-KOMNPEeccopiv COBUTULI MOCTAMAaCMHUHT  YHYMAOPANTUHN

OLLMPULL YHYH GaxkapunaauraH ycynnap KenTupuiraH:



1. COBYKNMK TallyBYM YUyH OyFnatul €KW KalHall >kapaéHWHM yTa KUUMK
xapopatnapga onmo 6opuw Kepak amac. KaiHall xapopaTuUHW nacaiuiimn
HaTmxacmga OyfnaHuW 60CUMKM KaMainmb, COBYK/IMK WUWMAb 4YmMKapuLL
Kamasgu, 6yHaa aca ConmLITMPMa 31EKTPO3HePrusa capuy Kynasau.

2. Komnpeccop 6up TeKMC KypyK pexumga vwiawm nosvm. BYHWHr yyyH
COBUTYBYM areHTHUHI Cypub OnMETraH OyFnapuHUHE xapopat aMMm1akHU
OyFnaHuw xapopatugaH 5..15 K ra, ¢peoHra HucbartaH aca 20...30K ra
KYNpoK (hapknaHuwmn Kepak. Arap KOMMpeccopra CYK/IMK Kupub Kosnca
rMapasnvK TYPTKU coamp 6ynaau.

3. COBYKNMK TallyBYMCWM OYFHUHI  KOHAEHcaumacu nact  6ynuMwnHu
TabMUHMALL Kepax. KoHaeHcauuanaHuL xapopartu opTca,
KOHAeHcauuanaHuw 60cMmMm Ba XxapaéHaa baxapunaguraH 1wl xam optagu,
NEeKNH OYFNaHULLIHWHE CONUWITUPMA UCCUKNUTL Kamaagan. KoHpaeHcauwms
XapaéHMHMHT 60CUMK Ba XapopaTy KOHAeHcaTtopra Kenué TylwiaguraH
CYBHUHT Xapopatura Ba MUKaopura 60fFnK.

4. COBYK/MK areHTUHW KOHJEHCATMHW KailTa COBUTULL  COMMLITMPMA
YHYMZOP/IMKHK ownpaaun. by »xapaéHga cyB aBBasl KailTa CoBUTrdra ytaam
Ba KEMWH KOHAeHcaTopra Kenmo Tywaan. CoButyBuM areHTHU 1 KenbBUHra
oLmMpwunca CoBYKMNK nwwiad unkapuwl yHymaopauru 0,4 % ra optagm.

5. CoBUTMLL MOCNaMacUHN TeXXaMKOp Ba aBapuACKU3 ULINATMLL YUYH, WLLIHK
boLunallfaH aBBasl COBUTYBYM MOC/aManap Ba YCKyHanap COBYK CyB 6uniaH
l0BUNNG Ba COBUTUAMG ONMHMLWIN Kepak. ByHaal xonga Mocfama Ba

YCKYHanapHuHr xapopatu +20....+30°C aTpoduaa 6YnmLLmn Kepak.

TasiHu cy3, nbopanap Ba y1apHUHT U30XW.

CoBuTUL MoOcnamacu [feb Kopu xapopaTtgar UCCUK/MKHU - KUYMK
Xapopartra Tawmnb 6epyBun Mocnama antunagu.
Komnpeccopnu coBuTULL Moc/iamanapu [ed COBUTULL  XKapaéHu

KOMMpeccop épAamMnaa amaara owmpuiaguraH MociaManapra anTunagu.



CoByknunk Tawysumnap [CT] aed CyHOKIUK areHTUHW Oyfnatuil yyyH

3apyp 6ynraH UCCUKNK, COBUTYBYM 00BEKTNAPAAH TallmayBumnap.

COBYKNMK TallyBuYM Mofdanap fed COBUTWUNYBYM 0ObEKTNapAaH

NCCUK/INKHWN COBMTYBYM MOC/1amara eTkasnb 6epysun Mofjanapra aitunan.

> W o

MaBsy 6yirya HasopaT caBosi1apw.

ByF KOMNpeccopin MocnaManapHUHI KaHaal Typnapy MaBxyp?

CoBYK/IMK TallyBUM MoAAanap Ba YNapHUHT Typiapu?

ByF-KOMMPeCcopn COBUTYBYM MOC/aMalapHUHI camapafop/IMIMHN KaHaal
nynnap 6unaH oumpunagn?

CoBUTYBYM areHTNapra KaHgav Tanabnap Kymnnnagn?

Mabpy3a Ne 7

CaHoart ycynnapuia UCCUKINKHUHT OSTMHULLI.

MaB3y pexxacu:
EKnnFV MaHGaanapu. EKMrn Tapknbm Ba acocuii XapakTepucTUKacH.
EKWUFUHUHT EHULLL UICCUKIUT I,
EKWNrv aHepruscum.
FOkopn xapopatnm WCCUKAMK  capdioBunm  mocnamanap. KosoHnap.

Kusgupruunap, 6yF-reHepatopiapu, UCCUKMK reHepaTopapu.

Ncenknmk maHbaanapw.

CaHoaTAa uWWNaTUNaauraH WCCUKNK 3HEPTrUSICUHUHT  acocuii  MaHO6au

EKUNFN XxMcobnaHunnb, bynapra Xam OpraHuK, Xam f4epan EkunFunap Kupagw.

EKUNFUHM KaiiTa vwinawgaHd Xocun 6ynagurad 6apya aHeprus 6UpMHUM 6ockKuya

NCCUKNKKA ailnaHagn. by >kapaéH acocaH OpraHuK EKWIFn uwnaTunagmrad

KO30HM1ap/a, LYHUHTAEK EKUNFUNN KU3AMPrYunapaa amanra owmpunau.



EkunFn 6y EéHyBYaH mogga 6Ynnb, WCCUKAMK XOCWU  KUAWLL  YYyH
nwnatunagn. JHepretuk ékunFu aeb — caHoatga (porjanaHuw y4vyH KatTta
MUKLOPAArM WCCUKMKHU OfULW Makcaamia TEXHUK Kypuamanapia WUKTUCOAW
XnxataaH EKuamwm MyMK1H 6ynraH éHyBUM Mogaanapra aitunagu.

EKWMAMY Tabunii Ba CyHbUIA 6NN MYMKWH, Tabumnin EKUFn Y3 HaBbaTuaa
OpraHVK Ba HOOPraHWK 6ynuwm MyMKWH. KUCNOpOAHM OKcuasaww KUMEBWUIA
peakumsacuia, opraHuK EKUIFU UCCUKIUKHU axkpatagn. OpraHuk EKUIFN KaTtTuK
[TowKymup, KYHFUP KyMUp, Topd Ba 6.], CYtOK [HedTb, MasyT, rasnm KoHgeHcar]
Ba ras [Tabuuu Ba 6.] xonnga 6ynaam.

OpraHuviK EKUnFu Tabunin KypuHULL Xonunga eékunaau.

Anepnn EKUFN 0NN YUYYH ypaH GupukmanapuiaH UCCUKIMK aXpaTyByu
3NIEMEHT/IAp XOCU/T KUNNHAAN.

YpaH EKANFUNapUHUHT 3axppacura 3bTMOop 6Gepcak, OpraHuK EKuFu
3axupacmgaH 4 GapaBap Kyn 3KaHAWUIMHU Tabkuganaw no3vmm. KyMupHUHT
3axupacuy aca 6oluka b6apya opraHuK EkunFunapra HucbataH 4 6apasap Kynaup.
Ep wapu 6yinya 6yTyH EKUNFUNAPHUHT 3axMpacy MabiyMoTnapra kaparaHga 12
TPUNNNOH TOHHAra TeHr 6ynm6, TaxmmnHaH sHa 130 nunra etaaw.

LLIYHVHT y4YH UHCOHMATHUHT 0nanaa Tabunii EKMNFUNapHU 3axmpacHun Ba
3HEPIUAHM KalTa TUKNahguraH mMaHb6anapHW camapain Ba Texamnu capinail
Basudacy Typnéan.

Nwnatvuw wapouTura Kypa EkunFunap WwapTiv paBuLa SHEPreTUK Ba
TEXHOJIOTUK Typ/iapura 6ynnHagu.

DHepreTMK EKUNFU UCCUK/IMK-IHEPTeTUK KypuaManapuaa WCCUKINK Ba
ANIEKTP 3HEPIrUACUHM ONMW  YYyH wwnatunagm. TexHOMOrMK EkuiFn  aca
CYIOKNAHTMPYBYM Ba KM3AUPYBYM Meynapfa, ydvoknapga Ba Kyputruunapga
NwNaTANG, yHAAH AHa KUMEBUIA KaiTa uwwnal épgamunia Typav Xungarv CyHbum
EKUIFU Typnapu, SbHU KOKC, APMM KOKC Ba reHepaTop rasfiapyv OnMHaau.

ATOM 3HEPreTUKaCMHUHI PUBOX/MaHUWIM 6unaH KeHr Kynamga a4po

EKUNFMCKA BYNIMULL ypaH 3NEMEHTNAPUHUHT UCCUKAUTMAaH qoiiganaHnimMokaa,



NEKNH X03MPru 3aMOHHUHI 3HT acoCuii 3Heprus maH6am 6ynmé opraHuk Ekuieu
XMcobnaHunagu.

EkunFunapra 6upMyHua Tanaénap Kynunagu:

- BKUMFN EHraHga Y3WHWHT Macca €KW XaXM oupnurmra HucbaTaH HOKOPK
MUKLOPAArn VUCCUKMMKHA aXpaTtub udnkapa OvLn, xampa aTtpog-myxutra éku
NCCUKNK KYPUNIMaapyHUHT KOHCTPYKUMA MaTepuannapura Tabcup aTagurad
HOXYLL rasfiapHu axpaTué Ynkapmacamrn Kepax.

- BKUNFM  ap30H  6ynmMb, Y30K BakT Cak/JaHWWWM - [aBOMUAa  Y3UHWHT
XYCYCUATNAPUHN Y3rapTupmacinru Kepak.

EKMNFU EHYBUM Ba EHMAlgUraH KUCMAApAaH TallKua TOMraH. YHWHT
éHyBun kucmura C, H, O, N Ba S Kupaau, €HmanMaguraH Kucmm aca 6annact
moaanap xucobnaHununb, 6ynap HamnvK Ba KyngaH néopat 6ynaau.

KynruHa ékunFmnapHin acocuHy C yrnepog Ba H Bogopof Tawwkun staiu.
Ekuneu y3 Tapkmbuga sHa N asoT, S onTUHryrypt, O KUCMOPO/ CaKaatn MyMKUH
6ynn6, y HaM/IMKHM Ba MeXaHWK apasialliMaiapH xam cakiangm.

C, H Ba S fgaH TalKun TonraH eKUIFUHUHT OpraHuK KMCMU éHyBYaH Moaaa
xmcobnaHagn. A30T Ba ONTUHIYTYPT OMPUKManapuHU EHULIK  HaTuKacmaa
3axapnu mogaanap SO,, SO3, NO, Ba No, xocun 6ynaaw.

A30T, KuC/oOpo4, MWHepas apajawManap Ba CyB 6Gannact Moaganap
XuncobnaHagu.

EHyBuaH Macca Ba 6annacT MOAAANAP NUFUHANCK EKUMFUHWUHT  ULLYM
MaccacyHM TalKna aTagu.

Kyn xocun knnnw — EHMarauMraH EKUFUHWHE  MaccaBui  ynylumjaH
KONAUFN xucobnaHunagn. Kyn xocun Kuav KaHua Kam 6ynca, EKUNFM LyH4Ya
AxLyM xucobnaHagn. EKuAFM 6unaH uvwnaliga xocun 6yaraH Kyn, Liaknap,
cUCTEMATUK paBuLLfa XapaéHaaH 01Mb TawwnaHuwm Kepak. M: CraHeuHUHT Ky
xocun kunuwn 60% , rasnm eKUIFUNAPHUHT Ky X0CuUn KUK O ra TeHr.

EKWNFU HaMAMIU aeradga — 6y EKUAFMgary CyBHUHI Macca YnyLinapaa
cak/nawm TywyHmnagn. Mucon ydyH: TophHM Hamnnrm 50%, TOLLKYMUP EKKN CYHOK

éxkmnFuaa 3% faH Kyn 6ynmanau.



EKUNFUHWHT EHULLI UICCUKIUTI.

EKWNFUHVHT EHUL NCCUKNTN 166 — 1 KT KATTUK EKN CYIOK EKUNFUHUHT Ba
Im3 ra3 xonupary EKWIFUHUHT TYNUK EHMWAAH XOCcun 6YnaguraH WCCUKMK
MUKOpUra anTunagu.
1 kr yrnepos éHnwmngad 34MIxX nccuknnk, 1 Kr Bogopos éHUWUAaH 278
KK Ba 1 KI ONTUHIYTYpT éHnwimngad 9 MK NCCUKNNK axkpanaan.
EKUNFUHVHT EHLLL UICCUKAWTIA 2 XWUN 6YNaau.:
1) HOKOPW BHULL UCCUKIUT.
2) KNYMK EKM NacT EHULL UCCUKNTI.

FOkopn éHnw uccukimrn peé — sogopof H éHuwmpaH Ba ékunFu W
Tapknébugarn HaMMKHW ~ OyFnaHUWKM - xucobura Xxocun  6ynaguraH  CcyB
OYFNaPUHUHT  UCCUK/IMK  KOHAEHCALUMACUHW  MHOGATra ONMHraHga, Xocwus
6ynaguraH UCCUKNNK MUKLOpUra antunagu.

MacT éHuwWw nccmknrn fed — HaMIMKHU KOHAEHCAUMAAHULL UCCUKINTUHA
xmMcobra onvananraH EKUIFUHUHT EHULL UCCUKINTUANDP.

EKWNFVHUHT TapKUOM Ba TalLKWA 3TYBUM KOMMOHEHTNapy Mabiym 6ynca,
YHUHT  EHUL  WUCCUK/UTUHW  aHMKNalW MYMKUH. Typam  Xun  EKunFnnapHu
camapagop/IMrMHN TaKKOCNall YYyH LWAapTAM BKUFU TyLYHYacu KUPUTWUAraH.
LLIapTN EKUIFUHUHT KWAMATU Quiaprn = 29,33 MIk/Kr (7000 Kkan/Kr) ra TeHr ae6
OJINHTaH.

LLyHOan knnmné, Typ/inm XUn EKUIFUHUHT UCCUK/IMK 3KBUBAIEHTM aHMKMaLl
thopmynacy Kynngarnya: 3 = gu2

29,33

NcCMKNVK aKBMBaNeHTN éphamuaa EKUnFUHUHE [B] capdu waptam éknneu
[Buapran] Capuira HAcbaTaH Kavita xucobnaHagn: Buwapran = B3.

Macana: WKkun xun ExkunFuga  vwnangurad  neyvnapHu  UKTUCOANIA
TEXaMKOP/IMIMHN  TakkocnaHr. Arap 6upuHumcn — 0,18 Kr KyHFUp Kymup,

NKKNHYMCK — 0,16 Kr TowKymup capdiad 1MBT MCCUMKIMK XOCKN KU Kepak



6ynagn. by EKUIFUNAPHUHT KWYMK eHULW uccuknmknapy 14,5 sa 16,7 MI/Kr ra
TEHT.
Eunw:
LLapTan EKNAFUHUHT capin: Buaprw = Bge?
29,33
KYHFUP KYMUpAa UWNangurad ney yyyH :
Buwapran = 0,18*14,5 = 0,089 kr / MBT
29,33
TOLL KYMUpZAa ULLNaianraH ney y4yyH :
Buwapran = 0,16*16,7 = 0,091 kr / MBT
29,33
Xynoca: KyHrMp Kymupga uwianguMraH ned  Kyn MUKOopAa EKUIFu
capiawmra kapaman KatTa MUKZOPAa WCCUKMK aXpaTagu, Ba WKTUCOLMUIA

TOMOH/aH TEXXaMKOP XMCobnaHaaw.

EKUIFN 3KCEPTUACH.

EKWNFN 9KCEPTUACUHUHT aCOCUIA KMCMUHU KUMEBWIA 9KCEPIrns TalKUA 3Tafu.
KnMEBWIA 3KCEPrnsaHnN EKUNFUHN EHMLL MaxcynoTnapura yTULL >XapaéHuaa Xocun
KU MyMKUH. ByHAa éHMLL MaxcynoTniapy atpog-Myxut 6unaH TepMognHaMmNK
MyBO3aHaT xonaruga 6ynaau.

Typnn xun ras Ba CyrK/INK XonaTugars opraHuk mogganap yuyyH KuMEBUi

IKCEPrus KMMMaTUHN aHMKNALL MyMKUH:

CYHOK EKWUNFU YUYH 3KCePrus: Ecyiok = 0,975 ok’

- Ta3 Xo/saarv EKUnFu: er=0,95 gy’

- TOLLUKYMWP YYYH : e = 1,08 oy’

- KYHFUP KYMUP YUYH: e = (1,15...1,2) Qioi”
- KOKC YUYH: ex = 1,06 qiox”

EKUNFN MWwnaiguraH MocnamanapHUHT 9KCEpPreTMK aHanu3u matepuan Ba

3HepreTVK GanaHcnap acocuaa KenTupué umkapunaau.



EHULL XapaéHuHK akcepreTuk ®UK Kyiinaaruya:
Nennw = E2
E:
AKCePrusHM NYKOTUNNLWIN Kyingarnnapra 60fFvk;
- EKUNFU MeXaHWK EKN TYNIMK EKMMaca
- EKUNFUHK aTpod)-MyXUTra MyKoTuLiapm Kyn éynca

- EKUNFUHN EHNLLM XMCoOMIa EHULL peakumsanapun Kantap 6ynmaciuru.

HKOKOpW XapopaT/in UCCUKNNKAA ULLJIOBYM MOc/1aMmanap.

FKOKopu XapopaTnnm WUCCUK/IMK TeXHWKacuM Mocnamanapuia 3sHeprusiHUHT
Kyingarn  MmaHb6anapu — uwnatunagn:  €kunFM,  €HyBuM  Mmoaganap  Ba
3NEKTPO3HEPTUS.

TexXHONOrMK >apaéHHn onné 6opuLl Y4yH XOCUN KUIMHAETraH MCCUKINK
neynapga vwnatunagn, €ku Typnu KypuHuwaa (ra3 ékum Oyf) 6ynraH opanuk
NCCUKNK TallyBYNIAPHW KA3AMPULL YUYH ULLNaTunagu.

Arap WCCUMKIMK Tawysuymnap cudatmga Oyf 6ynca, OyHAal 3HEPreTuk
mocnamanap Oyf—reHepaTopnapy aevvnagn. CyB OyfnapuvHM XOCWUT Kuauwra
My/KannaHraH Oyf—reHepaTopfiapyM — KO30HAM Mocnamanap Eku OyF XOoCwu
KNNYyBYM KO30HMap Aennaau.

CyB YuYyH My/mKansiaHaraH WUCCUKIUK FeHepaTopnapu CYBHW KU3AMPYBYUU
arperartnap geunnagw.

FOKopy XxapopaTtniM WCCUKIMK TeXHMKacu Mocnamacugarn 3Hr copga
NCCUMK/INK CXEMAch WCCUKINK YUKUHAUMAPUHU KaiTa WWAaTULL dXapaéHHK
Hazapga TyTmanau, ynap kuumk PUKura ara 6ynagn, atpo-myxutra Kyn
MUKIOPpAArn NCCUK/INK Ba 3apap/in TEXHONOMMK YNKUHAMNEP YNKAPULLL MYMKUH.

YMyMUn Xonga UCCUKINK YAKNHANNAPW Y3 nunra XanganaétraH rasnapHu
NCCUKIUTUHWN, TEXHONOTUK MaxCynoTnap WCCUKIUTMHA Ba XOCWU/ OynaétraH
TEXHONIOTUK  YMKUHAWMAPHM Y3  unuura onagn. WCCUKIMK  YMKuHAUnapura

LUYHWUHIAEK, WCCUKAMK  U30M1AUMANM  MOcnamanapfaH YyrtaguraH WCCUKINK



OKMMMIapy KaMm Kupagu. WVICCUKNMK cxemacu TysuiaéTraHga MUKW Ba Tallku
NCCUKNK YMKUHAMNApUAaH (oinfanaHyBuM MocnaManap Cxemacu Ty3WIULLIN
Kepak. MYKn MCCMKANK MLWnaTyBuM Mocnamanap tokopu PVKra ara 6ynuium
MYMKWH.

BuotexHonornsaaa Ba KUME-hapmaLeBTMK TexHonoruanapaa 6ab3m Qusnko-
KAMEBUIA  KapaéHnap tokopu [1000...1800°C] ékm ypTa [300...1000°C]
Xapoparnapgarv Typam Xun KOHCTPYKUMANKN nevnapaa onnb 6opunagun.

Kusgupruunap — 6owwiaHfFMy MaTeprasiapH KOKOpY Xapopar ocTuia Kanrta
Mwnaw Hatukacuaa, Kepakim (husmk-KMMeBMiA Xxoccara ara 6ynraH MaxcysoT €ku
APUM TaEp MaxCyN0THU ONMLLIra UMKOHMAT BepyBYyM Mocamara autuiagu.

Kusgupruunap OGUMOTEXHONIOMMA coxacuaa HKOpU Xapopatha KUMEBWi
KapaéHnapHu yTKasuw 6unaH Gupra amnynanapHy Kynaupuw, sman 6unaH
KOMnsaHraH GytoMnapHu Kynaupuil, Kepamvk uibTpaapHn kKarTagaH TMkKnaw Ba

6ab3n KypUTULL XXapaéHapuaa KeHr KynnaHunagu.

KunsgupruyunapHu TaBcudiaHuLLIN,

OHeprus OwnaH TabMWHMAW yCynura Kypa Kusgupruunap ékusnnm Ba
ANEKTP TOKN (KapLUWMAWKNAp, WHAYKUWOH, KOHTaKTAW, WHMPaKU3UI, HKopK
yacToTasim) bunaH nwnanaurad Typnapra 6ynmHaan.

LLIyHVHrgeK, Kusguprudnap v gaonuatura Kypa y3nykcu3 Ba [aBpui
6ynagw.

[aBpuini MWIOBYM Meyniapfa HKopW Xxapopatja KavWTa MLWAaHWULWIKN N103UM
6ynraH o00beKTnap COBYK rMedyra tokKnatunagun. Y epaa OOBEKT Kepakiu
XapopaTraya Kusgupunagy Ba Mab/lyM BakT Ku3gupruayga kaWta uiniaHagu,
CYHrpa CoBMTUNaAM Ba YAKapunb onMHagM.

Y3yKCeu3  uwangurad  Kusgupruynapga O6bekT  Y3/yKCuU3  paBuLlja

OKNaTnnaau, Kainta uilnaHaan Ba Ynkapuo onvHaau.



Kusgupruunap xapopaTr fgapaxacura Kypa KAYMK Xapopatav — WW4u
MyXWUTAarv rasnapHUHr xapopatu 1000°C raya Ba tokopw xapopatnum — 1000°C gaH
toKOpK 6ynaau.

NcCKNMK aniMalIMHULLHA TalKUA 3TULW Byinya [MCCUKIMKHK MaTepuanra
y3aTunuwim 6yiunya) kusgupruunap 6esocuta (anaHranM Ba KOHTaKT/IM) Ba
éuneocuTa Typnapura 6ynmHaau.

BeBocuTa KM3OMPULL  KU3AUPTAYMAR KU3AUPULL YKapaéHW MaxCy/loTHU
FOKOPY UCCUKNK XapopaTtun bunaH TyFpuaaH — TYFpu Tabcupnatiagu.

Bunsocuta KM3OUpULW  YCyNnga WCCUKIMK  KU3AUPTMY  MOCNaMacUHUHT
[eBOPY OpKann y3atunaan. byHaai >kapaéHHM 0116 6opuLaaH Makcal 00beKTIap
nnocnaHMacInrm ékn BKUNFU 6unaH KMMEBMIA TabCUPNaHNULLMHI ONIAVHW ONafW.

Opatparm  atmocepa  6ocummpa  KA3AMPruYaM  mocnaManapgarv
apaéHnapHu 2000°C ga 0nmb 6opca 6ynaamn. JIeKUH 6y XKapaéHHN KamMuuanKiapm
cuatnga KynmaarnnapHn aiTuil MyMKWH: ra3 Ba KanTa uwiaHaéTraH 06bekTnap
opacuja Xxapopar KeCKuH y3rapné Typuwim MyMKWUH, LUYHUHTAEK UCCUKTMK 6epuLL

KO3(h(hMUMEHTN KNUMK BYnaaw.

Kusguprudnapgaru xxapagéHnap.

Ku3gMprmyHy Mwnatuil XapaéHunga xaBoHU MUKOAOPU KU4YMK 6ynraHpa,
EKnMnaétraH EKUIFN TYNNK EHULLIMHU TabMWUHNA0, KM3aoMpuarad €kn éHaupunra
MaxCynoT MocnamafgaH TY/IUK ONIMHMO  Typuauwm  no3vMm. Arap Kanta
MWNaHaETraH MaxCynoTnap OKCUA/aHUW  Xycycusatura ara 6ynca, SAbHU
OKCUAMaHULLIHM ONAVHW ONWULL KepaK 6ynca, EHWL YapaéHn XaBocu3 MyxuTaa
016 6opunaaw.

KU3AMPIMYHMHT  ULWIYKN MYyXUTUAArM UCCUKINK Ba XapopaT pexumaapu
ra3napHUHI XapakaTura, EHyBUN EKUIFUHUHT HYP YTKasuLmMra Ba KU3anNpruyHnHr
Ty3unuwmra 60ofuK.

K13OMPruaHUHE UL MYXUTUAArM UCCUKNUKHUHT anMalMHuiwmnra Kypa

KU3aMpruynap Talky — rasnap Ba [1eBopAaH 06beKTra [HypnaHuLL Ba KOHBEKLWS]



OpKa/In Ba WYKN — OOBEKTHUHT to3acuAaH OPKa/M YHUHT XaKMura [MCCUKINK
yTKa3yBYaH/IMK] yTuwnapun 6yinnya 6ynnHagn.

Kusgupruunapgarn rasHuUHr xapakaTyv 3pKUH Ba MaXOypuwil [BeHTUAATOP
épgammngal paBuwga aManra OwvpuaMwy MyMKWH. [asnap xapakat/iaHWLL
navTuaa KU3AUPruyHUHE Gapya UwbmM 6YLUINKNapHU TYNAUPULLIA Kepak 6ynno,
rasnapHUHr  TynnaHMwnra [rasnM  xanradanap Xxocun — kanuwmral — nyn
KYWWMaCIUI NO3NM.

Kunsgupruynapga mabnym 6up xapopar Ba 60CMMHKU pocTnabd TypuLl n103um
6ynca, EKWIFUHW Y3aTWIULLUMHW POCTNALl, XaBO OKWMMIAPUHW Y3aTUINLLIVHK
aBTOMaTMK OOLUKapULL, rasnapHu cypub onyBuM Mocnama OwunaH amanra
owmnpunagn. Arap xapopaT &KW O60CUM KeCKUH Y3rapub Ekm opTnb KeTuLu
HaTwkacuja asapus XonatuM to3ara Kenca, OyHgand Mocnamanap  Lapxon

ULLNALUHK TYXTaTULL Kepak.

Kun3ampruunapHUHr aHepreTUK caMapagopinri.

Ku3gupruunapHuHr - UCCUKNMK  GanaHCUHW  Tysuwaa, 6owka Typharu
NCCUMKNNK CapnoByYM MoOcnaManapia Kabu, WCCUKIMKHU KeMULWN UCCUKJIMKHU
capdura TeHr: > Qken=> Qcapg.

NCCUKNMKHW Kenuwn Y3 nuura: Qp — EKUIFNHK EHnN, Q, — EKUIFKN BunaH
bupranvkga Kusamprudra Kuputuw, Qs — XaBo 6unaH Ku3gupruyra KUpUTUINLLK,
Qs — OowNaHFNY XOM allé bunaH Kusguprudra KMpuTuanwm, Qs — aK30TepMuUK
peakuusanap UCCUKINKIAPUHKW Y3 nunra onagu.

NceuknnkHn capgpnadmim y3 nuura: Qg — 3HAOTEPMUK peakumsnap, Q; —
KM3gMpruygaH Tanép Mmaxcynotr 6unaH onmé unkunuwun, Qs — KMsgupruygad
raznap 6wnaH onno umkunmwn, Qg — KM3OMpruygaH cye Gyrnapn 6unaH omo
unkuanMwKn, Qi — KM3guMpruygaH ras 6unaH Kavta uvwnawga Xxocun 6ynra
MaxCyNOTHUHT Maiija 3appadanapy 6unaH oMo umkuamwmn, Qu — KU3guprmuyian
ynkuHaMnap o6unaH onmé umkuamwy,  Qi; — EKUNFUHU  KUMEBUA  TYNINK

EHMacMrugad xocun oynraH nykotuwnap, Qiz — EKWNFUHM MaxaHUK TYUK



EHMachurngaH xocun 6ynraH nykotuwnap, Qs — TalKW COBUTULL HaTvKacuia
NCCUKNKHW aTpog) MyxXmUTra MyKoTuLIapy Kupaau.
KM3ouMpruyunapHuHr - vwiawl  caMapagopamrn - TepMuk — oinganm v

KO3(DPULMEHTM OPKa/IN TOMUNaLM:

aqQ Q7— Qa4+ Qe

aaQ Qi+Q2+ Q3+ Qs

CaHoat cukbécupa wwnatunaguradH KusgupruynapHuHr tepmnk ®UK
opgatga 20...25% paH owmainan, capd KMMMHUETTaH ékunen ynywn aca 10...12%
raya Tawkun atagn. Tabunin xon, PVIK Hu owmpuwl yuyH Qs, Qg, Q10, Q11, Q12,
Q13, Q14 —NapHM KamManTUpuUL €Kn By NMYKOTUITaH UCCUKNNKNAPHU KalTa TUKNaLl

Kepak.

EKUNFY 6unad nwnangurad cyB—6yfnv reHepatopnap.

Byf reHepatopu aeb — Kepaknu 6ocuMmra ara 6ynraH, Kepakiu xapopar Ba
Kepaknvm mukaopaa 6yF xocun kunmé 6epyByum aHepreTMkK mMocnamara antunagu.

Arap 6yHpa/i mocnamaga cyB Oyfnapu umwnab umkapunca, OyHgain
MocnamMasniap Ko3oHnap kn 6yF KO30Hapu feinnaiu.

TexHONOrMK >kapaéHnapga CcyB Oyfu Ku3gMpu, KypuTuw, O6yfnaTuL,
Xanfjaw Ba 60LWKa >kapaéHnapfa WCCUKAMK TawyByM cudatnia, LUYHUHTAEK
XOHaNlapHN WUCUTULLI Ba WCCUMK CyB OWNaH KOPXOHaMapHW TabMUHMAW YYyH
nwnatmnagm.

Nwnab unkapuw yHymaopaurura kapab Ko3oH mocnamanapn kuumk (20
TOHHa/coaT rava), ypta (20 gaH 70 TOHHa/coaT) Ba KatTa (75 TOHHa/coaTt [AaH
toKopK) 6ynagm.

MocnamanapgaH Xocun KuanHaétraH OyFHUHI 60cMMMra Kypa Kuuimk
[3MIMa raua], ypta [3...7,5 MIa], katTa [10....15 MIa], tokopu [15...22,5 MI1a]
Ba yTa tokopu [22,5 MIMa paH katTta] 6ocumnapfa vwnaniguraH mocnamanap

nwnaTnnagn.



EKUNFUNM IOKOPY xapopaTia KaliHanauran

OpraHuK UCCUK/NK TalllyBUM OyF-reHepaTopiapu

OpanivK UCCUK/IMK TallyBuuiap cudatmga cyB OyFuaaH Tallkapu HOKopu
Xapoparfa KauHahguraH OpraHuK WCCUMKAMK TawyBuunap uvwnatunagn. M:
MOHoM3onponuaaudeHnn, gugeHnn apanawmanapun. by mogaanapHun o6yf xonaraa
KeNTUPULL Y4YH Maxcyc Mocnamanap Kepak oynaau.

BroTexHonorms Ba KMME-hapmaueBT1Ka coxacuia ogarga 3MekTp UCutrny
OvnaH TabMWHMAHTAH HOKOPW XapopaTtda KalHaiguraH oOpraHuK WUCCUKINK
TalyB4uM Oyr-reHeparopnapun KynnaHunagu.

DNeKTP NCUTTNY BUNaH TabMUHNAHTaH KOKOPW XapopaT/ia KanHanauraH

OpraHnK UCCUMKMNK TaLllyBUN Gyr-reHepaTopiapu.

FOKopy Xxapopataa KalHalguMraH oOpraHuMK WCCUMK/MK TallyBUYM  OyF-
reHepaTopniapvHn Kyeeatu 54 gaH 300 kBT raya 6ynaan. InekTp Kusgupruy

6unaH TabMUHNaHIaH OYyF-reHepaTOPHUHT pacMu Kyimaarmuda 6ynaau.



Byf-reHepaTopu UUAVHAPCUMOH KYPUHWULLINIA TOPU30HTAST XKOMaLraH Kartra
CUFUMAM  namwgaH 1 wnbopat, OYFHM CYHOKIMK TOMYMNapuiaH axparyBuu
Mocnama 5, 3fIeKTp Ku3gupruynap 6wunaH TabMUHMAHraH 2, knanaH 3, Oyf
ymkapaguraH wryuep 4, CyB KupaguraH wtyuep 6, CYrOK/IMKHN TYKUO ONIMHYBYM
LITYLep 7 napaaH néopart.

MCCUKNMK TallyBUMHW KaliHall )apaéHu KaTTa xaxkmaa [1...6 m] amanra

owumpunaan. Wwum 6ocum 0,3...0,4 MMa Ba xapopat t=330°C....350°C 6ynaaw.

CyBHW KM3AMpYyBUYM MOC/1amanap.

CyBHU KMU3AMPYBUM Mocnamanap cyBHM 100°C paH tokopu 6ynmaraH
Xapopatraya KA3gupuiwl yuyH nwnatunagun. Arap mocnamagarn 6ocum atmocgepa
bocumuaaH KatTta 6ynca, KM3gMpuaraH cyB XKyaa KaTTa xapopartra ara 6ynaaw.
Bocum 1 MIMa Aa cyBHM TyinHNLL Xapopati 179,88 °C ra TeHr 6ynaau.

CYBHVHI UCCUKNNK Gepuil KO3IPUUMEHTN CyB Oyfura HucbataH KU4UmK
Oynagm, LWYHWHT YYYH CYB KU3AVPULLHW KOMLLIOK YCyNnaa UWnatuiagu.

XOHaNapHN  UCUTULL  YYYH KYMNPOK CYBHW KWU3AMPYBYM KO30HMapAaH
(oripganaHunagn. by Typgary mocnama  Typam XU éKunFnga  mwinawira
My/KannaHraH. Wccukimk  TapMokniapura robopunaguraH CyB  KO30H/Sapja
70...140°C paH 180...200°C raua Ku3ampunagu.

CyBHU KM34MPYBYM MOCNaMaiap Ty3uiuwimra Kypa Te3nnkaa uiinangmra
Ba XXMM Typnapura 6ynnmHagn. VcCUKInK TallyBUYMHM XapakTepura Kypa CyBu

Ba CyB-OyF/I1 Typnapura 6ynvMHaau.

TasiHu cy3, nbopanap Ba y/apHUHT U30XU.

Ekunen — 6y éHyBuYaH Mopada 6Ynn6, WCCUKIMK XOCUN KUIWL YuyH

nwnaTnnagn.



DHepreTunK EKUFnN aeb — caHoatda porganaHnLL y4yH KaTTa MuKaopaaru
NCCUK/IMKHN OfIMLW  MakcaAmaa TEeXHUK Kypuamanapfa WKTUCOAWIA XuxaThaH
EKMNLLN MYMKWH BYNraH éHyBUM Mofaanapra autunagu.

Kyn xocun kynuw fe6 — éHMananraH éKUNFUHUHT MaccaBuil ynywmnaH
KONIANFN XMcobnaHunagm.

EKUNFn HaMAUMn geraHga — 6y EKUnFugary CyBHUHM Macca ynyLinapia
cak/awmy TyLyHunagu.

EKUAFUHWHT EHULL UCCUKNTU €6 — 1 KT KAaTTUK EKN CYHOK EKUIFUHUHT
Ba 1M3 ras xonuMparn EKUMFVHUHT TYNUK EHULIAAH XOCUN GYnaauraH UCCUKINK
MUKOpUra anTunagu.

FOKopy éHnw nceuknurn ned — sogopos H éHmwmnpgaH Ba ékunen W
Tapknébugarn HaMMKHW ~ OyFlaHUWKM - xucobura xocun  6ynaguraH  CyB
OYFNapUHUHT  UCCUKNK  KOHAEHCAUMSACUHW  MHoGaTra OfIMHraHga, Xocwun
6ynaguraH UCCUKNNK MUKLOpUra antunagu.

MacT é&Hnw  wuccukurn  aeé — HaMIMKHU  KOHZeHcauusnaHuL
NCCUKUTMHU XMCcobra onmananraH EKUIFUHUHE EHULL UCCUKNTANP.

Byf-reHepatopnapn faeb — WUCCUKIMK TawyBuunap cugatnga Oy
nwnaTunaguraH sHepreTUkK Mocniamanap anTunaau.

Ko30HM mocnamanap €km 6yF XOCWU/ KWUNyBYUM KO30H/Map feb — CyB
OyFNapyvHM XO0CKN KUvLra My mkannaHraH 6yf—reHepatopnapura autunaiu.

CyBHU KU3AMPYBYUM arperatnap Aed — cyB y4yH MyskannaHaraH UCCUKNK
reHeparop/iapura auTunaau.

Kusgmprununap — 6GownaHfFuy MaTepuasiiapHM OKOpU xapopaT ocTuja
KaTa wuwnaw HaTvkacuia, Kepakiv (U3MK-KAMEBMIA Xxoccara ara Oynrad
MaxCynoT KN SpuM Tarlép MaxCy/loTHM ONMwra UMKOHUAT G6epyBYM Moc/iamara
anTunagu.

Byf reHepatopu aeb — Kepaknm 6ocumra ara 6ynraH, Kepaknm xapopaT Ba

Kepaknvm mukaopaa 6yF xocun kunmé 6epyByum aHepreTMkK mMocnamara antunaiu.



MaB3y 6yinunya HasopaT caBo/Inapw.

10.cecnkNMKHUHT MaHb6anap AeraHga HUMaHW TyLyHacu3?

11.EkunFunap Heua Typaa 6ynaau?

12.Ia3 KypuHULLIMAArn EKUIFnnap KaHaam anemeHTnapAaH Tallkun TonraH?

13.lUapTnm EKUNFUHMUHT axamUAT Ba YHUHT KMWAMaTK Hevara TeHr?

14.FOKOpW EHULLI UCCUK/IUTU Ba KNYUK EHULL UCCUKUTU HUMA?

15.ByF reHepaTopnapHUHT vwaw TapTUOMHU TYLLYHTUPUG GepuHT.

16.Ku3gmprnunap KaHgai  Tysunauwra sra  Ba KaHgan — Makcagniapga
nwnaTunagn?

17.Kn3gnprnunapHUHI 3HepreTuk camapagop/inri kaHaam kunmnb 6axonaHagn?

Mabpy3a Ne 8
Knmé dhapmaueBTrKa nwiad Ynkapuil KOpXoHanapuHU UCCUKINK BunaH

TabMuUHNaLW. ICCUMKNNK ounaH TabMUHNALL TU3NMJIapn.

MaB3y pexxacu:
1. Knmé hapmaneBTrKa nwnab Ynkapuil KopXoHanapuHu NCCUKINK bunaH
TabMUHMALL.
2. Wccuknuk 6mnaH TabMyUHMALW TU3MMAAPW.
3. ViccnknmkaaH hoinganaHyBumnap Ba YHUHT pexxumMnapu.
4. VICCUKMK HOKamasiapy Ba UCCUK/IMK TallyBYMMaPHN KypcaTKUYIapuHu

GoLUKapuLL yCyinapu.

Knmé thapmaueBTmkKa nwinad Ynkapuil KOpXoHasiapMHU UCCUKNK BunaH

TabMWHaLL.

Knmé-thapmaueBTnka Ba OGMOTEXHONOMNA coxacuaa (aonmaT KypcaTyBuu

KOPXOHaNTaPHUHT KYN KMCMW UCCUKINK 3NEKTP MapKasnap épaammnaa NCCUKMK Ba



3NIEKTP 3Heprns 6unaH TabMuHMaHagW, 6ab3n KOPXOHasap Y3WHWUHE XYCYCWid
NCUTULL MapKasfapy €Ky Ko30HXoHanapura (KoTesbHbI) ara.

VcCMKNMK anekTp Mapkasfnapn 6y Oyf TypbuHanv 3feKTpuK craHuumsnap
6ynnb, y epga 6upranmkaga WCCUKIUK €KW 3MEKTP 3HEPrus Xocun KuanHuo
TapMoknapra ysatunagn. VICCUKNMK Ba 3MEKTP 3HEPTrUAHM OGuprannkaa Xocwn
KWIMWAAH Makcasd TypbuHaga vwiaHraH O6yf MCCUKIUTU UCCUKIVMK TapMOFuUra
y3atunagun. by aca kapaéHga asHeprus 6unaH TabMUHAAW  TU3UMKULATU
NCCUKIMKHU aTpotd MyXMTra NYKOMMLLUMHW ONAUHW ONlafn Ba EKUNFU capiuHK
25...30% raya kamanTupagu.

KopxoHanapHu UCCUKIMK BunaH TabMUHMALL UCCUKUK 3/IEKTP MapKasnap
époammnpa mMapkasnawTvpuaraH ycynga amanra owwvpunagn. LUyHUHrgek 6y
NCCUKNK 3/IEKTP MapKasznapHU KypuLL Y4yH KaTTa capMossiap Ba y30K BakT Tanab
aTagun (MacanaH 5 éku 6 Mun). LLUyHUHr ek marucTpan UCCUKINK TapMOK/iapun Te3
MwgaH umkagyW, Ba  ynapga sHeprusiHAHr - 20%mn  yKoTUnagu,  3nekTp

TapMoknapuia aca 17 % rava aHeprus nykonagu.

Ncenknuk obunaH TabMUHNALL TU3NMJTapn.

Ncenkink 6unaH TabMUHAALW  TU3MMIAPW  KyWugarnda TaecudgiaHaau:
nwnaw  KyeBaTM  OyMMuYa, WCCUKJMKHUMHT  MaHbaura Kypa Ba WCCUKJIUK
TalYBYMHUHT Typura Kypa.

Nceuknmk  6unaH  TabMMHMAW  TU3MMMIApU  uMwiaw  KyeBaTura Kypa
Maxasinnii Ba MapKasuii UICCUKIMK BuaH TabMUHAAL TU3umaapura 6ynnHagn.

CaHoaT MUKbECMZA WUWNA0 UYMKAPULL YUYYH MY/DKaIIaHraH KU3ampuLl
mMocfiamanapy 6unaH Maxainvin KM3gupuwl mocramanapu - UCCUKAMK GunaH
TabMUH/ALW TUSMMUHWUHT Maxannmi TusumMnap Typura mucon 6yna onagu. by
ycynga WCCUMKAMK Y30K Macohanapra Ttawuwra Mys/mkannaHMaraH. Maxannmi
NCCUKNNK BMNaH TabMUHAAW TU3MMUHW adh3a/iinknapu cugatnga WyHU antuil
MYMKWHKM, ByH/ai )KapaéHaa UCCUK/IMK 3MIEKTP MapKasnapura 6ofnnk 6ynmaraH

X073, MAaXCYNOTHU TYPAU XU IOKOPW XapopaTrada KU3aupuil MyMKUH.



Kamuunnvknapu cudgatnga KynvaarmnapHu autuil MyMKUH: 6y mMociaMaHu
Mynra Kynamwiga Ba OKMXO3nallga Katta MUKAOpPAA MOAAWIA - XapakaTnap
capiaHagn, EKUIFN UCCUKIUTUHN ULWNaTUAMW KoapduumneHT kKnuumk (20...60%)
6ynagn, atpo-MyxuT MIOCNaHTUPULLA MYMKKH, TabMupall Ba CO3Mawl yyyH
OpPTMKYa KaTTa capd)-xapaxariapra ara.

MapkasznawiraH WCCUKIMK  6unaH  TabMUHMAW  TU3UMMZA  YMYMUiA
(hoinganaHnLL MaH6anapy xucobnaHraH UCCUKNK 3M1EKTP MapKasnapn éKu TymaH
NCCUKNMK  MapKasnapufaH, WCCUKIMKHA WUWMab ymMKapuwl  KopxoHanapura
eTKasunagn. by Tmamm KynunaarmnapgaH noopar: 6yf TypbuHanm mocnama (3N1eKTp
3HEPIUAHN XOCUN KAINLL Ba UCCUKMKHW OYF GMnaH y3aTuil) ékn busra Kepakim
napameTpgarn 6yf Ba CYyBHW XOCWUN KUINMG GepyBYM WCCUK/IMK reHepaTopfapw;
NCCUK/MKHN TalWMLWWHM  TabMWHIAO OepyBuM épfamun mocnamanap 6unaH
XXUX03/1aHraH WUCCUKUK Tapmoknapn (6yFin Ba CyBAW); WUCCUKINKHU Kabyn
K1NyBYM MOCamasnap.

Mapkasuii UCCUMKIMK OunaH TabMUHMAW TU3MMU KOHMKapau 6ynmMaraH
XoinnapgarnHa épaaMun KM3aupuLl mocramanapy KM KO30HXOH/ap Kypunaau.

Mcemknmk 6unaH TabMUHNALW TU3MMUHKU MaHban KaHua KaTtTa 6y/ca, WyH4Ya
KaTTa (horganm uwl KoaduumeHTura ara 6ynaamn sa UCCUKINK TapMOFUHUHT capd
xapaxarnapy xam LWyH4a Kynasgu.

Nceuknmk 6vnaH TabMWHAALW  TU3MMUAArN UCCUKINMKHU  TallyBUMCUHY
KYpUHULIUTa Kapab cyBnv Ba OyFM MCCUKMK TallyBUMnapra 6ynnHaau.

Awaw yyyH My/DKaniaHraH umopar Ba XOHafoHniapja Ccys, caHoart
MUKbECMAArN WLWNab YMKapul KopxXoHanapupa aca CyB Ba OyFf uvwnaTunau.
CyHITU Wunnapfa AroHa WCCUKAMK TawyBuM cuatuga CcyB MLWNaTuamo
KeJIMHMOK/a.

CyB MCCUK/IMK TallyBYMCK cudatuga uwnatuamwmgary agsaninkiapm
Kyimpgarnya: y3ok macodganapra (50..60 KM) Tawmw MYMKWH; WUCTbEMONYMra
NCCUMKNKHN eTKasuLiga mapkasnawiraH Xosga OOolWKapull MYMKWH, MapKasui
NCCUKNMK BUNaH TabMUH/IALL 3M1EKTP TU3NMUAA KA3LMPUAraH OyF KOHAEHCaTUHW

caknai ONULINNTKN, WCCUKIMKHU WUCTbEMONUMMApra Yys3aTunaérraH Marucrpan



TapMoK/napura ynaw 0COH, Ba HUXO0AT, CYB/IN UCCUK/IMK TapMOK/1apy y30K BaKT Ba
MLLOHY/IM ULLINALLIN XcobaHaaw.

CYBHUHI KaMunnmKnapura kenaguraH 6yncak: xapopat 200°C gaH tokopu
OynraH MCCUKNNK TallyBYKM cudaTmaa uwnatnamé 6ynmacnmru, Ba UCTbemMonumra
eTKasmLa KaTTa aHepPreTuK capd) Xxapaxxar 6ynnmamp.

ByFHUHT ad3annuknapu: OyFHM 6GeBoCMTa TEXHOMOMMK Mocnamanapga
NWNATULW MYMKMH, TalluW YYyH 3HepreTuk capd xapakartnap oynmangn, oyf
TapPMOK/IApPUHW Te3 UCUTULL MYMKWUH, KU3AUPULL MOCaMasiapUHUHT K03acu KMYUK
eynmmn.

BYFHUHI Kamuunvknapu cuatnga KynugarvnapHu amTuil MyMKUH: OyF
TapMoKnapugaH aTtpod MyxuTra Kyn MUKLOpAA WCCUKANK  AYKOTKNaau,
NCTHEMONUYUIA WCCUKUKHW €eTKasunuwmn derapanaHraH 6ynagn (10 km rava
6ynraH macodanapra Tawni MyMKUH), Tpy60npoBoAapH Koppo3susira yypatum
Tyainn Oyf TU3MMNapM Kam BakKT MoGaiHuaa Xuamart Kunagu, KoHAeHcaT
NQIoCNaHNLLN Ba OKUO UMKUO KETULLIM MYMKUH, OYFf KOHAEHCATUHW WUFULL Ba
MapKasuii UCCUKJINK 3MIEKTP TU3MMIapUra KanTapuil KMnnH.

LLIyHOan kunmnb, SroHa UCCUMK/IMK TalyBuMnapAaH oinganaHml NCCUKINK
OunaH TabMUHAAW TU3MMHU COAAanaliTvpagn, OpTMKYa capl XapaxatiapHu
KamanTupagu, yCKyHanapHu cudativ Ba ap3oH UWAaTUANLLNHK TabMUHNANAAN.

CyB Ba Oyf TapMOKIM Tu3UmMnap 6up Tpybasu, MKKM Tpybanu Ba Kyn
Tpybasn TU3NMIap OpKaIn amasira OWNpPUANILIN MyMKUH. Bup Tpy6anu tusnmga
MCTBEMONYUrA Yy3aTWNaéTraH WUCCUMK CyB CTaHUMAra Kamtmb kenvanman. byHaa
NCCUK CYB aBBa/IMra XOHaA0H Ba KOPXOHa/IapHM UCUTULLra, CYHrpa aca UCCUK CyB
bunaH TabMWHNawra capgnaHagn. byHpan TusMmparn Tapmokaa  CYBHUHT
XapopaTy OpTMKYa XapaxaTtnapHu Kamaktupuw ydyyH 180 °C Ba yHAaH HOKOpW
OYNryHya KM3ampunmwm TabMUHNaHaau.

Arap y30K Macogagarn 00beKTIapHU UCCUKIMK BrnaH TabMUH/AL 103UM
6ynca, WCCUK/IMKHM CTaHUMAra KanWTapyBuM KyBYPHM YpHATULI HapxXu Ba
TapMoK/apdarn HacocnapHu EKUFUHK capdnalln katta 6ynraHga éup Tpy6anu

TU3UMNapaH doiaanaHunaau.



VKkn Tpybann TmaMmaa WUCTbEMONYMNApPAaH KalTraH CYBHW WCCUK/INK
MapKasura Kantmbé KenuMwWHW TabMUHNaW4WM, OyHAa EKWNFU YYyH Ba CYBHMU
Talépnawl xapaxartnapu Kamasgm, YyHKW arnaHMa XapakaT KuyBuUM WUCCUK

CYBHUHT cuthaTy oKOpY aapaxaga 6ynaau.

NcCnKNmMk ncteemonymnapu.

Knmé apmaueBTuka Ba GMOTEXHOMOMUS coxacura Kynmpgaru >xapaéHnap
Taannykm xucobnaHau:

1. CyB Ba 6yf 6Up BaKTHUHT Y314a XaM UCCUK/INK TallyBYM, Xam peareHT.

2. WNcenknuk capdgnall KapaéHu KUYMK XapopaTtiv >kapaéH XxmcobnaHagn
(130...150°C raua).

3. Vccuknmk  TawyBYMMApPHUHE  acocuii  napametpu  6Ynnb  TeXHONOrUK
XapaéHnapHu ONnTMMas paBulLfa amasira OWMpuw y4dyH Kepak 6ynraH
Xapopar Ba KOpX0oHa Lexunaa MUKPOKIMMAT ApaTuanwmaunp.

4. TexXHONOrnK >kapaéHnap Y4YyH WCCUKINKHU  CapiaHUAUWN - UKIUM
omMunniapura 60fFvK (AbHM TallKapyaarm XaBOHUHI XapopaTura).

5. KopxoHanapfa WCCUKIMK KypuHUAWMAArn Xxocun 6ynaéTraH WKKuiamum
3HepropecypcrapH1 KamTa MWNaTuAAWN, UCCUKINK OGUnaH TabMUH/aLLra
cap OynaauraH xapaxkaTnapHW LYy KaWTa WLAaHraH UCCUKINK 6unaH
Kornatw.

6. Typam xun nwnad ynmkapul KopxoHanapuia WUCCUKMKLAH (horganaHULL
napameTpsiapy 6up bupugaH apknaHagu.

WcenknmkaaH Kyrmaarn makcagnapaa onganaHnanwm MyMKH:

— KopxoHanapHu WCUTULL, XaBO a/IMAUMHWULLIHM TabMUHMAW, XaBOHU
COBUTULL, UCCUK CyB BunaH TabmmnHnaw (6yHAa UCCUK CYBHUHI XapopaTtu
60°CpaH 70°Craya GYnMIIM MYMKWH), Sall  Y4YyH MYy/KainaHraH
nMopartniapa K1sgupyesuu pagmaTtopriapHUHE TallKy H3aCcuMHK XapopaTtu
80°C paH oLumacnuru, uiiab YnkKapuLl KopxoHanapuaa 6y xapopat aca

100°C aaH owMacaunrv Io3vm.



— WcenknMk TeXHONOTMK Kypuamanapy Ba Mocnamanapy (peaktopnap,
Knsgupruunap, oyFnatruynap, PEKTN(NKALNOH KONOHHanap,
Kyputruunap Ba 6.). by mocnamanapga 0,3...0,8MTMMa (t<180°C) 6ocumnu
cyB 6yFnapu Ba cyB (xapopaTu t = 150°Craua 6ynraHaa) KynnaHunagu.
BuotexHonorusiga acocaH 0,3 Mlla 6ocumnm Ba TYWMHWULL XapopaTtu
132,9°C ra TeHr 6ynraH cyB 6yFu ULLaTUNAAMN.

— Kyu 6unaH wuwnainguraH  TexXHONOrMK  Mocnamanap  (npeccnap,
Manganarnunap, 6yfnm Hacocnap, Typbokomnpeccopnap). by WyHanuuw
bruoTexHonornaa ogataa uwnaTuaManau.

KopxoHanapHu  WUCCUMKAMK  OWnaH  TabMWHMAW  >KapaéHuW  MaBCcyMAa
MwnangmraH >xapaéH katopura kupagu. KonraH OGapua dkapaéHnap mvn
MobalriHmaa oMb 6opunaguraH XapaéHnap xucobnaHnnaau.

E3rv mMaBCymMaa WCCUKMK MYKOTUAMLLM Kamaiulin XuUcobura KopxoHanap
TOMOHM[AAH WCCUKMKAAH (poifanaHuMWw  Kamasau, XOM alléHW, opanuk
MaxCynoTNapHN Ba KypuTUL MOC/amMa/iapHUHI XaBOCUHW KU3AUPULL YUYyH capd
6ynaguraH UCCUKNNK MUKLOPW HUcOaTaH Kamasan. JIEKMH MKKMHYM TOMOH/AH 3ca
COBUTULL Ba My3/1aTULL TU3UMIAPUHKU UWNaTULWLAA KUAMHYMAUKNIAP TyFamMpuo, by

COBUTULL TU3MMMAPY YYYH OPTMKYaA 3Heprus capdnaHaau.

CCUKIMKHK capdhnall pexxumiapu.

KOpXOHaHHUHT UCCUKANTUHW captnall PeXxxMMn UCCUKINK capHU BakTra
OOFNNKNMK uM3MacuaaH Kypull MYMKWH. BUp KyHAUK WCCUKAMKHWM capdnall
YM3MacK TEXHOMOMVK XapaéH Typura, UWHUHT AaBOMUANNIUTA, ULLINA6 YMKapULL
XaKMW Ba 60WKa KypcaTkuunapra OOFAMK. AHWK HaTXKanap Onul  Y4yH
TEXHOMNOr TOMOHWAAH acocnaHraH Xucob-kutobnap onvbé 6opunagn  Exku
MOC/iaMaHW UWIaTULL HaTmKacmaa xocun 6ynaau.

By mabnymoTnap 6ynmaraHfa TEXHOMOMMK Makcaaiap YYyH WUCCUKMMKHUHT
comwTnpma  capgiapuaaH (6yfaarw, MccuK  cyeparwu, COBYK/NK

TalwyBuunapgarn)  donganaHunagn.  VICCUKIMKHUHE — conuwiTupma  cap



KYpCaTKMum TEeXHONOTMK >KapaéHHMHI  3aMOHAaBWI  MOCMaLTUPUIraHanIura
6oFNNK 6YNnG, BakT YTULIN 6UIaH TEXHOMOMMK TU3UM fHra KyllvMMya pasuLlja
y3raptupunn6 Typunagu. LUYHWUHrAEK, WCCUKAMK TawlyBuYMiap Ba YNapHUHT
napameTpniapy xam ysrapagu. LLYHVUHT y4yH UCCUKIUKHUHT CONMLLITUPMA captu
NCCUKNKHN CapMHM TaxMMHMIA Gaxonawlfa Ba Nonmxa Xxmucob6-kutobnapuia
TEXHOMOIVK XapaéHnap Y4yH UCCUKINKHU CapinHM aHKNalaa KynnaHunagu.

Mwnab umkapuil makcag/iapn ydyH capgnaHaguraH WUCCUKIMK Quu. Ba
nwnab unkapuiagmraH maxcynotr Mukaopy I HUHE 60FINKNapPUHU  Kyrnaaru
TeHrnama opKkann npoaanaHagn:

Quu.=Q +qll

by epaa,

Q - wvwnab umkapunaétraH MaxcynoT Mukgopura O0FnMK OynmaraH
NCCUKNK capdun, g — BMp fOHA MaxCynoT uwnad Ynmkapul yyyH conutTupma
NCCUKMKHUHT capdu.

VKK CMeHa/iI MW apaéHunga KOPXOHaHWMHI OUpP KYHIMK UCCUKIUKHU

capnatl rpaurn Kymmgarn pacmaa Kentupuirax.



Pacmaa KentmpuaraH cxemaga UCCUKIMKHKU a-xagta MmobariHuaa, 6-oi Ba B-
NN JaBomMmaa UCCUKINKHIN cCapKaHULLIM TacBUp/aHraH.

VceMknMk - capnaHUWnHA - HOTEKUC  TakCUMIaHMLW  KypcaTKuum  aeb
“Makcmas UCCUKNNK HOKTaMaCUHU ULLIATUANLL COHUHUHT coaTk” XucobnaHaam

Ba Tmax OWNaH 6enrmnaHagn:

Q max
By epaa, Qiinn— 6MP MUK UCCUKIMKHUHT YMYMWIA capdu,
Q max— GVp coaT MakCcMMas UCCUKJIK MUKLOPW.
Opfatpa OGuoTexXHoMorusa caHoatMgarn TEXHOMOTMK Moc/naManap nunura
yptaya 8000 coar wmwinaca, UCCUKMMK HOKNaMacHM MakKCUMas ULLIATULL COHM

5500...5700 coaTHK TalKuM 3aTagm.

VcCMKMK TallyBUYMnap Ba yNapHUHE napaMeTpriapyHu

6oLKapuLL ycynnapu.

CaHoat KopxoHanapugarn 6yf-TypourHann 31eKTp Mapkasnap WUCCUKINKHU
OyFf Ba UCCUK CyB épAammia y3aTaau. Y3aTunaétraH UCCUKINK TallyBUYNIAPHUHT
napameTpiapy WUCTBMOMUYUHM Xap [AOMM XaM KOHUKTUpMahgun. VICCUKInK
TallyBYMHN KepakInm 6GOCMMM Ba xapopaTtvHu  OOLLKapyBYM  MOCnamanap
NCCUK/INKHW TalépnoByn Mocnamanap agennnaiu.

Byf 60CMMMHM Ba XapopaTHU OLUMPULL YYyH OYF OKMMIN KOMMPECCOPN
MocnaManiap uwnaTunagu.

Byf 60CMMMHM KaManlTMPULL Y4YyH 3ca pefyKUMOH COBUTYBYM MOCNamasap
nwnaTunagu.

ByHAaa MocnamaHVHT KYPUHULIW KyRngaru pamaa KenTupuaraH.



By epga 1 — tokopu napameTpnap 6yfu, KP — 6yf 60CMMHN KaManTUPULL
YUYYH MYy/mKannaHraH pefykumoH KnanaH, 2 — Kamatupunrad ocumnu 6yr, 3 —
apanalmil Kamepacura (opcyHKanap épaammia y3aTuiyBun coByk cyB 6ynno, oy
epaa cyB kmaaupunrad 6yf xmucobura 6yFnaHaan Ba 4 yn opkaiv UCTbEMONYMra
Kepak/v napmeTpra ara 6ynraH 6y xocun 6ynaau Ba UCTbeMoNuura yatuiaau.

CyBHVHI XapopaTUHW KamaiTUpWL y4yH 3neBaTop/ap vwnatunagn, ynap
CYB OKMM/N KypuHUWwga 6ynv6, 6y epaa HOKOpW napamMeTp/v CyB COBYK CYBHU
(ogataa MCCUMKMK Tabeupuaa KaiiTa UwnaTuaraHuHn) Toptmub onagn. Hatwkaga
aneBaTopAaH YMKMLLAA CYB Kepakv napameTpnapra ara 6ynagu.

Bab3n TuaMmnapga cyB aTMocdepa XaBoCM OuiaH XamM COBUTWMLLIN
MYMKWH, Oy >XapaéH rpagmpHa Mocnamanapuga onnb 6opwunagn, CyB HOKopuiaH

MacTra, XaB0o 3ca NacT/AaH Kopura Kapad xapakaTtiaHaau.



KOpXOHaHUHI MapKasuii UICCUKINK MYyHKTNapW.

Nwnab unkapuil KOpXoHacu Typav Xun LexnapaaH TalKkun TonraH 6ynca,
Ba yN1ap KOPXOHaHWHI TYp/n Xun Tepputopusanapuia Xovnawrad 6ynca, ogaraa
6UTTa MapKasuin UICCUKNNK MYHKTUra ynaHraH 6ynaau.

MapKasuin UICCUK/IMK MYyHKTNapn Oyf TypOuUHann anekTp Mapkasnapia éku
TyMaHnapgarn UCCUKINK 6unaH TabMUHIOBYM TU3UMNAPU KenaéTraH UCCUKINKHA
Ha3opaT KUamLra, UCCUK/INK TallyBYMIapHy napaMeTpiapyvHu HasopaT KUimLW Ba
KOpXoHagaru xap oup uexra anoxuaa UCCUKINMKHU eTKasUMLWMHM TabMUHMaLU
YUYH TaLLKWUA 3TUNagun.

Kyingarm  pacmia  KOPXOHAaHUHI  MapKasuil  UCCUMKIUK  MYHKTU
XornawtvpunraH. byr 1 Tpy6onpoBoAnap OpKaiM KOPXOHAHWHT TeppuTopucura
Knupagu. ByFHUHI capu capdnoByun mocnama 2 6unaH ynyaHaau. byFHu Typnu
XU TUNMra TakCUMIaHMLIW KONMEeKTop 3 opkaam amanra owwvpunagn. by
KO/INEKTOP OYFHWHI 6OCMMMHM Ba XapopaTvHW YN4oBYM MocCnamanap 6unaH
ypHaTunIraH.

Arap KopxoHagarn 6apya TMumiapra kKamautmpunraH 6ocumnmn Gyf Kepak
6ynaguraH 6ynca, KonnektopdaH ONAVH PeayKUMOH COBMTYBYM MOcC/ama
ypHaTUnaam Ba KONNEKTopAa XMMOSN0BUN KnanaH ypHaTunaau.

Maxannnin MCCUKIMK BunaH TabMUHMAW TU3UMMIAPUHUHT ByropTMacura
Kypa KONMnekTopfaH TapkanaéTraH OKumiapra peaykuuMoH KnanaHnap 4 Ba CyB
Kusaupruunap 5 ypHatunagn. TpybonpoBoasiap opkanu 7 cyB Hacoc 8 épaamuaa
y3aTunagu.

Mceuk cyB McTbemonumura 6 Tpyb6onpoBoaiap opkann ysatunagun. byr nynm
1 Ba KON/IEKTOP OpKa/M unMKaéTraH 2 KOHAeHcaT Maxcyc Tpybonposogniap 12
OpKanu, LWYHWMHIOEK CyB Kum3gupruygaH 5 Ba Maxannmii UCCUKMK GunaH
TabMUHAAW Tu3nMiapugaH 9 TpybonpoBOASiapy OpPKasiM KOHAEHcaT Yy3aTruny
OpKann KoHaeHcat mufFrmndra 10 kennb Tywaawm, Ba y epfiaH Hacoc 13 épgammia
KOHAEHcaT nynn 15 opKanu UCCUKNNK 3M1EKTP MapKasnapura éku TymaH UCCUK/NK

NyHKTNapura ysatunaan. HacocHu 13 ysatunuw Te3nuru carx 6owwkapruy 11



épaamuaa 6olukapunaaun, KoHgeHcaT capu 14 cyB ynyarny 6unaH aHMKNaHaiu.
Arap KoHaeHcaT uufFrmygarn 60CUMM KOHAeHcaT y3aTrmygarn 6ocumpaaH KatTta

6ynca, KOHAEHCAT HacoC EpAammci3 y3aTUANLLIN MYMKUH.

IcCKNMKHKU capthnoBYy Moc/iamanap.

iccMKnMKHM capdhioBUn mocnamanap Kymuaarn tanaénapra xxasob 6epuium
Kepak:
— XapopaTHu, 60CMMHM Ba Cap(HW HasopaT KunaguraH Ba ynyangurad
mMociamanap 6unaH TabMUHIaHTaH 6ynmn Kepak,
— XMMOSNI0BYM KnanaHnapra ara 6ynmwn Kepak,
— KOHJeHCaT Ba XaBOHW XailjainguraH mocnamasnap Ba HamyHa axpaTtub
0NlyBUYM MOcC/1amanap bunaH TabMUHIaHTaH 6ynuwn Kepak,
— 3apyp Xxonnapga  XapopaTtHM Ba OOCMMHM KaMalTupub OGepaduraH
Mocnamanap 6unaH TabMUHaHraH 6ynLn Kepak.
Mocnamanap Ba YCKyHanap Kyiuaaru Xyxokartnapra ara 6ymwm Kepak :
— nacrnopr,
— yu3mManapu,
— annapat/iap Ba TPy60MpoBOAIAPHUHT GaxkapuamL cxemanapu,
—  MWNaTUAULL Ba TabMUpAaLl NypuKHOManapu,

— MOC/MamaHu ULWNaTyBYM XOAUMIAPHUHE XYKYKapyu Ba MaXX0ypusTiapu.

MycTakun TanépnaHuLl y4yH caBonnap:
Mapkasnii ICCUKMK MYHKTNapy HUMa?
MccMKNnK nctbemonuunapura Kancu xapaéHnap kupagm?

VICCUKNMKHWHT KaHdai capdnatl pexxumMnapyn Maexya?

-l

NcCMKNMK  TallyBUMMAPHUHT UCCUMKMK HOKMNamanapy Ba KypcaTkuunapu

KaH[ain bowkapunaan?

o1

Maxanimin UICCUKINK MyHKTNapn KaHaain TapTuba nuinamgn?

6. VIccnkMKHM capdnoByy Mocnamanapra kaHzan tanabnap Kymiunagn?



7. Nwnab umkapull KopxoHanapuparn mocriamanap Ba YCKyHanap KaHzaw

XyxoKatanapra ara 6ynmwm kepak?

Mabpy3a Ne 9

NKKnnamyun aHepropecypnap.

MaB3y pexxacu:

5. VIKKnnamumn 3sHepropecypcnap. Y/IapHUHT Typrapy Ba WWNATUANLLIHUHT
NyHanmLiapu.

6. VIKKMnamuu  3HEpropecypcnapHUHr — napameTpiapy  Ba  MLWNATAANLL
ycynnapu.

7. VICCUKNMK  KYPUHULINZAATA  MKKWNaMUy  3HEepropecypciapH/  aHepreTuk
camapagopnrmHn 6axonat.

8. Knuvk noteHumanra ara 6ynraH MKKuIam4yy 3HEPropecypcrapHu Texxatl

ycynnapu.

IKKMnaMum aHepropecypcrap xakuaa TyLlyHua.

BuoTtexHonorms Ba (hapMaueBTMKa WLLMIA06 4YMKApPULL KOPXOHanapy KatTta
MUKLOPAArn 3SHEPrusiHM UCTHLEMON KWIYBUM KOHXOHanap Tapkmbura Kupagw.
MaxCynoTHUHI TaHHapXmaa 3HepreTuk xapaxariapHuHr ynyuwmn 30% aTtpodmga
Ba YHAAH XaM Kyn 6ynmwmn MyMKUH. MuUcon yuyH 1 TOHHA YySH MUwiad YmkapuLL
yuyH 0,25 'K nccukInk, 1 TOHHa Cynbart K1cnoTa mwnad ynkapuil yuyH 0,54
K, 1 TOHHa aMMWaK uwnad umkapuw ydyyH 55 K , 1 TOHHa AuMeapon
nwnabd ynkapuw yuyH 1215 'k, metunypauymn nwnad ynkasuw ydyH sca 210
DK Ba HUXOAT 03yKa aHTMOMOTMKNap wuwnab umkasvw ydyH 2074 [FOx
NCCUK/IMKHW capdhiatl 103MM.

Mwucon Tapukacuga 3SHeprusHU camapanv  UWAATUAULWIWHKA - Kypro

umkannuk. KopxoHara 6yfr 0,5 gaH 1,2 Mlla MaHOMeTpUK 60CcMM BunaH Kupuo



Kenagw. Llexnapra 6epunnwimaan ongunH 6yfHuHr 6ocvmn (0,3 gaH 0,5 MIa raya)
apoccennatl XapaéHu xmucobura Kamasaan. [poccennail apaéHu 6y ULYM XXUCM
KaHa/IHUHT TopauraH KUCMUAMH YTraHga Y3uHUHT 60CUMUHM KaMaiiTupaam Ba vl
baxxapunmangn. byHaa OyFHUHT (hoigany aHEPTMACKU (SbHI 3KCEPTUACK) KaMasau.
CyHrpa >uxo3fapHu ucutuwga gakatraHu Kusgupuarad OYFHUHT WCCUMKINK
KOHAeHcaTh uwinatunaan. Xapopaty 130 — 140 °C 6ynraH GYFHUHT KOHAEHCATY
KOHAEHcaT y3aTrny opkaav apoccennaHaan Ba xapopati 100 °C raua kamasam.
Xocun 6ynraH UCCUK CyB KaHam3aumara okusunagn. Hatmkaga nwnab ymkapuiu
KOpXOHacKu HathakaTt ofiraH KuauraH 6yfra Tynaman, 6ankm kautapmnb éepunmaraH
KOHAeHcaTra nyn Tynangu. BYFHUHT eTkKasub 6epyBUM KOHAEHCATHU cudatu
KadonatnaHmaraH 6ysnca Kantapub onmaingn. KopxoHara 6y xam KaMank Kunaiu.
UyHKI KaHanusauusira TYKWNaéTraH UCCUMK CYIOKIMKHUHT Xapopath 40 °C paH
oLIMac/mr kepak. LLUYHUHT Y4yH UCCUKINK KOHAEHCATUHWN KaHanmnsaumara Tykuo
H060PULL YYYH MCCUKIMK KOHAEHCATra COBYK CYB KyLUMMaAM Ba COBYK CyB capu
YUYH anoxuaa KyLummya nyn TynaHagu.

KusgupunraH OyFHWHI TaxMWHaH fpUM Maccacu WCCUK CyB OnuLLIra Ba
KULWK/A  MaBCyMAa BEHTUNAUMA  KWIMHAETraH XaBOHW  KU3AMPULL  YYYH
nwnatunagn. brotexHonorna coxacmgarn nwwnad YMkapuLla Xaso asiMalLvHULL
coatura 7-15 mapoTabaHu TawKun atagn. BeHTUNAUMS YUyH KM3AMPUATraH XaBso
aTmocepara unkKasnb robopunau.

Knsgupunrad 6yFHUHT MKKUHYM KACMW KUMEBUIA PAeKTOPNapHU KU3LUPULL,
OyFnatu mocnaManapuHy, KypuTu Ba OOLWIKA >KMXO3M1apHU WUCUTULL YYYH
KynnaHunagn. by >kapaéHnapga VMKKunamum OyFnap Xxocun 6ynagn. YnapHWHT
xapopaTh ogatga 100°C 6ynaan. By 6yFnap atmocdepara 4YMkasué TallnaHagu
€KM UCCUK/IMK a/IMalMHMLL MOC/naManapuia ainaHma xapakatgarun COBYK CYB
épgamMuga KoHaeHcaumsnaHagn. KusampunraH ainniaHva xapakatgarv cyB atpodg
MYXUTHU WCUTULLIM Xmucobura ysum coBuingn. AinaHMa xapakatnaHaéTraH cyB
TYP/IM XN MOC/iaMasiapHy COBUTYBYM CYB OKUMJIApPUHM Y3ura Kabyn kunnb onagu.

LLIYHWHIQEK  KOHBEKTUB KYPUTHLL MOCMaMaCMHUHT  Kanopudepura



KeNTUpWNaéTraH KaimTa MUWaaHraH XaBoOHWHI UCCUKIUTU aTpog) MyXuUTra Ynkapmo
tobopunagu.

IK30TEPMUK  peakuusnapfaH  WMCCUKIMKHW  KeTKasuw  y4yyH Ba
KpuUCTa/INn3aumsa  >KapaéHMHW 06  Gopuw  YYYH CYHBUA  COBUTULLAAH
(horiganaHuica KatTa MUKLOpAary COBYKIMK TallyBUMIAPHU capdu Ba COBUTULL
MocnaManapuHUHE KyLIMMYa 3Heprus capgura onmbé Kenagu.

Hatwkaga atpody myxutra tokopuga KypcaTuiraH WUCCUKIMKHU 4nKapub
H0OOPMNNLLN KOPXOHAHUHT capd) KunaéTraH UCCUKIMK MUKAOpWUra TeHr 6ynuo
Konagu.

Oxupurn yH nnnnnkaa 6apya puBoXknaHraH Mamnakarnapga 6apya typgaru
SHEPrUAHM Texall cuécatura ytuwraH. Hatvkaga mamnakaTHUHT WKTUCOAWIA
YCULLIN 3HEPTUAHM KaM caphnaHmLn Xucobura pyi bepagu.

JHepreTMK pecypcnapHu Texall Kynugarn rWyHanuwinap opkanv amanra
OLUMPUANLLN MYMKUH:

—  TexHonorusHwW,  >kapaéHnapHu  Ba  MOCNaMalapHU  3HEPreTuk
3aMOHaBUNALLTAPULL

—  KopxoHaHu 3HepreTnk 60wKapuLL TUSUMUHM 3aMOHaBUANALLTUPALL

— KopxoHaHM  3Heprmsa  6wunaH  TabMUHAAW  TUSUMWHKA  camapanv
OOLWbIAPULLIHK YT KYANLL

—  WIKKnnamum aHepropecypcnapaaH Tynvk oganaHuLL

LLlyHAak Kuamb, MKKUNaMyy 3HepropecypcnapHn UWaTuil, KOPXOHaHWUHT
SHEPrUSACUHN  TeXaWaumraH 9Hr acocurM  WyHanuwnapu 6ynmb, Mmaxcynot

TaHHaPXMHW ap30H/aLlyBuMra oMb Kenaaw.

IKKMNamum 3HepropecypcnapHUHT Typnapy Ba ULWLINaTUAULLIMHUHT

NyHanmnapw.

MKkunamuy 3Hepropecypcnap Ae6, TEXHONMOrMK Mocnamanapia Xocun
6ynaguraH, vwnaTAAMaikguraH  YMKMHAWMNAP,  OpafuK  MaxcCynoTMapHUHT

3HEPreTMK Kucmumra (EKu aHepreTvK noTeHuuanu) antunagn. by sHepreTnk Kucm



KUCMaH KM TYynuMK KypuHUWaa Oowka mocnaManapga éku >kapaéHnapaa
MWNaTUANLLN MYMKVH.,

NKKnnamum aHepropecypcnapHu EKuUnFun, UCCUKINK, 3NEKTPUK Ba MeXaHUK
SHEPrUs KypuHUWAA vwnatmanwmn N3PnapHW Kainta vwnatuanwn aeninnagu.
VKKnnamum aHepropecypcnap MKKU MyHanMwga UWnatuanwm MyMKUH: 3Heprus
TalyBUYMCK KYPUHMLIMAA EKN YTUAN3AUMA MOCNaMacugaH UCCUKINK, COBYK/IVK,
3NIEKTPO3HEPI s Ba MEXAHUK SHEPTUSA ULLINMAG YMKAPULL YUYH.

IKKnnamum aHepropecypcnap Kyinugaru KypuHuwa éynagu:

—  ExkunyBuaH mMoaganap, Typam Xun rasnap (abcopbLyoH KaiTyBum rasnap,
neyjaH YMKaguraH rasnap) Ba CytoK xongaru Ky6 Konaunknapm

—  Vcemknmk  kKypuHuwmngarn ékunsunap  (TeXHONIOrMK  MociamanapiaH
KaTaéTraH rasHVHI UCCUKAUTA, UKKUIAMUK OYFHWU, CYBHW, MaxCy/I0THN
Ba UMKWUHAMNAPHW, XUMUSIBUIA peakumsnapfaH uYMkaétraH, LUYHUHIAEeK
KypUTULL MOC/iamanapuiaH YnkKaétraH MccuKImMKnap )

—  OpTrKya 60CUM KYpUHULLIMAA, aamMabaTVK KeHramuwm xmcobura ras Ba
CYHOK/MK OKUM/TAPUHUHT 3HEPrusicu

VIKKunamum aHepropecypcnapHy NWNaTUANWLUHUHE aCOCUIA yHanMLwnapw:

—  ExunFunmn; EKMNFU KYPUHULIMAAT VMKKWNaMui  SHEPropecypcrapHu
EKUIFU cuaTnaa NCCUKMK reHepaTop MociaManapyaa UWnatuanLwn,

—  VIcCMKNMK  KYPUHULIWAQ; 3HEPTUAHM TexalnauraH MocnaMaga Xocui
OynaguraH MKKunamyn 3sHepropecypcnap KypuHUWKNLArn MCCUKIUKHM
nwnaTuL,

—  Kyy 6unaH vwnawl; aHeprusHn Texxangmrad mocniamanapia nKKuiamum
aHepropecypcrap Xxucobura aMeKTpUK EKM  MeXaHWK  3HEeprusHu
nwnaTuL,

—  KombuHaumanawiraH  KypuHAWAA,  MWUCONT  YYYH  UKKMIAM4M
3HEPropecypcriapHn OpTMKYa WCCUKJIUTMHW 0/IMG, CYHrpa MKKMUIaM4u
3HepropecypcnapHn EkunFn cudaTnga nwnaTuanwn,

Opataa EKUnFn MaxcynoTnapn KUMEBUIA KopxXoHanapaa TyNK vnatunagu,

UYHKW EKUFUM  MKKUNAMUX  3HEPropecypcriapHu  TexkaiauraH Mocnamanap



eTapnn 6ynno, MKKUIamum 3aHepropecypcrap fiKKa xonga €K OopraHuK EKuFu
OunaH apanalima xonatuga EHavpunaau.

Xocun 6ynraH HOKOpY XapopaT/in ra3 Xxonugarn Maxcynotniap KemHuyanmk
TEXHONOIMK MOCMaMasiapHN KU3AUPULL YYYH €KW SHEPTUSHWU TeXanauraH KO30H
mMocnamanapia OyfHM XOCU/T KWIWULW YYyH, €KW COBUTWLL MOcnaManapuia
COBYK/IMK XOCWN KAIULLIW YUYH ULLNaTUNaaN.

KOpXOHaHWHI UCCUMKAMK Ba TEXHUK MOCMamanapuHy nonvxanawitvpuilia
Ba MLIra Tywmpuwga acocui macana ge6, EKUNFUHU TYFpuaH TYFPU TeXKallHK
TabMUHMANAUIAH WKKWIAMYM  3HEPropecypeiapHi  UYMKULLMHKA  KamaniTypuLu
xucobnaHunagn. LUYHWMHrAeK MocnaMaHuWHI  UCCUMKAMK — GanaHcuaa  XOoCwu
6ynaéTraH OKMMMIapUHM ULLINATMLW Makcadra MyBOQUKAMP. BYHUHI HaTmkacuia
Mocniamagarm UCCUKAMKHUHE MUYKX pekynepaumsicn axiivnaHagn, mocnamaHuHr
®UNKn optagn. Xocun 6GynaétraH WUCCUKIMK OKUMMAPUHW BOLLKA TEXHONOMMK
KM3OMPULL Ba XaBO a/IMALLVHULL YKapaéHnapuaa Kynnaw KOPXOHaHWHI YMYyMUiA
NCCUKINK BanaHCUHN AXLInNangn.

KOpXOHaHUHI YMYMMWIA UCCUKIUK OGanaHCMHW SXLIKNaW YYyH Kyiugaru
MwnaHn 6axkapuil No3nNM:

—  EKWUNFU 3HEPreTWK PecypecriapHit ULLMATUAUL KOIPMULIMEHTU HOKOPU
OynraH SHru >KapaéH Ba arperatfiapHu Kynnail, WYHUHrAEeK YNnapHUHT
MKKUNaMun  3Hepropecypcnap  KMAMaTUHW — MUHUMan  Japaxaga
OYNMLLNMHN TabMUHNALL;

— bapua arperatnapHu UKKWNamMyn 3HepropecypcrapvHy Kaita MLLIoBYM
mMocnamasnap 6unaH TabMUHALL;

—  Typan Xun KypuHAWNGArM WKKWIaMYM 3HEPropecypcnapHyM TeXHWUK
EUYVMUHN ULLNA6 YNKNLL;

—  EKUNFUHW Texkaiiamrad MocnaManapHUHT SHI TY3UANLLNAPUHA ULLINA6
YMKNLL;

—  Knumk noteHUManm UKKUNaMum 3HepropecypcriapHMHI KOpXOoHanapHu
KN3gMpULLAa,  XaBo  anMawuHuWwga — vwnatunagurad  Ucutuul

MocaManapuHy nwnab YMKapuLLHK ynra Kymnu,



—  WKKunamum 3Hepropecypcnap xucoéura uwniainguraH abcopoumoH
COBMTMLL MOCNaManiapvHm Uwnab YnkapuanwmHN KeHrauTupuLL;

—  TexHOMornK YNKMHANIAPHM TEPMUK KaiTa ulinangurad mocnamanapaaH
(horiganaHuLL,

—  DNEeKTPO3HEPrns uwnab YMKapuil YYyH KUYMK NapamMeTpan OYFHUHT
NWNATUINWN,  OYHUMHT  YUyH (DPeoH-TypOuHaNn 3HeProb6/10KNapHU
apaTuL,

—  VICCMKNMKHUHT MUKAOPU(NOTEHLNATM)HU Y3rapTUpULL YYYH WCCUKINK

Hacoc MocnamanapugaH oinganaHmi,

NCCMKNNK KYPUHULLIMAAT M UKKNIaMY 3HEPTOPEeCYPCIapHUHT
KypcaTKuinapu.

MKKunamuy  aHepropecypcnap  y3napuHUHI  KypcaTkudnapum  6yiinya
Kynungarnnapra 6ynmHagu:

—  KOKopw noTeHUmaniu, xapopatu 400 °C gaH opTuK

—  YpTa noteHumannm, xapopatu 250 aaH 400 °C raua

—  Kunuuk noteHumanam, xapopatu 300 °C raua

BuotexHonorusga Ba (hapmaueBTMKa WWNab ymkapuil coxacuaa Kynpok
KWYMK MoTeHUpManra ara 6ynraH UKKMnamun aHepropecypcnap mwnatunagn. bup
Heya Mnnnap aBBan KUYMK NOTeHUManra ara 6ynraH MKKunamun sHepropecypcnap
Y3UHUHT KAYMK XapopaTy Ba TypAu apanaliManapHu caknaraHi Y4yH ULLNaTUanLL
Makcaara MyBouK amac feb KenuHap 3aM. YNapHUHT UCCUKNUIX ofaTtaa aTpod
MyXuTra 6eBocuTa EKu KaimTap XapaéHnu cyB 6unaH TabMUH/ALL TU3MMU OPKaIn
yTn6, WCCUKNMK (hakaTrmHa WykosmacdaH, artpody MYXWUTHW — UCCUKUK
KYpPUHULINAA NIocnainamn, WyHUHIAEK KYLLIMMYa 3HePrus Ba CyB captnaHagu.

Knunk noTeHUWanra ara OynraH WKKWNamuM 3HepropecypcnapaaH
(hoanaHuw Tawku MaHbGanapgaH OnvHaguMraH WCCUKAMK MUKAOPUHM 50%ra
KaMalTUpULLIKM MYMKUH. YyHKK 6roTexHonorusaarn »apaéHnap 25°C gaH 150°C

rada onmé Gopunagn.



Knumk noteHumanra ara 6ynraH MKKuUIamMmum aHepropecypciapHu

nwIaTULWL NyHanuLnapuw.

Knunk noTeHUmnanra ara O6ynraH WKKWNamum 3HepropecypcrapHu

ULLNATUINLIMHWHE 3HT acoCuii yCcynnapu:

CYBHU  KU3OUPULI,  WUCCUKIMK  6GunaH  TabMuHMaW  TU3MMapuga
NWNaTuAnMG, TYpAu Xun mocnamanap Y4YyH CYBHU KU3OMpUG GepuLLIHm
TabMUHMaL;

K/wKkn maBcymfa BEHTUNALUMOH MOCNnamanap Y4YyH CYBHM KuU3ampuo
bepuLL;

ABCOPOLMOH COBUTULL MOCNamanapuia COBYKIMKHUN ULLIA6 YMKapuL;
Ncenkimk Hacoc Mocnamanapy épaammnia UCCUKIMKHUHT MOTeHUMaIVHN
owmpunLL;

YMynawtupuarad TUSUMIapHU UWAaTUAULLK, MUCON YYYH: abcopbLmoH
NCCUK/IMK HAacoCnapy acocuja COBYK-UCCUMK CyB OWnaH TabMuHMAL
CTaHUMANapHW  TawkuWn 3Tmb, Oy CTaHUWMA COBYKIMK  YMKapyB4M

abcopOLUMOH COBUTULL MOC/1aMacy bunaH ymyMaalTUpuaraH.

Knunk noTeHumanra ara 6ynraH KK1namuy 3HepropecypcnapHn TeXalHUHT

acoCUi TEXHWK BOCUTaNapun Kynmaarnnapamp:

NhnocnaHraH €K YMKUHAM UCCUKINK OKMMMapuaH oinganaHyBum Tes
KanHOBYM Kyn 60CKUYM Mocnamanap,

ArpeccuB cyloKIMknap (MMCON  YyYyH KuCnoTalap) UCCUKIUTUHW
MWNATYBUM  “UCCUMKIMK  Tpybacu”  KypuHMWmngarn Kyn 60CKuYIn
Mocniamanap,

Byf-ras oKMMnapuHM NCCUKUIrnaaH onganaHysum Typan xua Hacagkanm
KOHTaKT annaparnapu,

AMMMWaK, NATUIA BpPOMUAKN, KanbUUA XNOPUAUHWHE CYB/IN 3pUTManapu

y4yH abcopbLUMOH COBUTYBYM MOC1amanap,



— TyTyH  rasnapuvHuWHr  UCCUKNUIMAaH  (poraanaHyBunm  CKpybo6ep
Mocnamanapn (ckpybb6ep —rasfnapHu TypauM XWN YaHr Ba WdIocnaHraH
3appadanapgaH onganaHuil),

— WdnocnaHraH rasfiapHUHT UCCUK/IMTMHU ULLNATULL YYYH aifiaHyBYaH
anemMeHTra ara 6ynraH Oyrnatu annapatnapu,

— COBYK/IMK MLWMab YMKapull Ba KypuTuL, ByfnaTull, Xaingal Ba 60LLKa
MOC/amaiapHU MUCCUKIMK OWnaH TabMWHAAW YYyH WCCUK/IMK HACcOC
Mocnamanapu,

— BeHTUNAUMOH MOoCNnaManapMHUHT UCCUKINK YUKUHAWMNAPUHW ULLNATULL
YUYH UCCUK/IMKHN a/IMAalINHWL, M1acTUHaIM - peKynepaTop, Opavk

NCCUKJTUK TallyBYUTN UCCUKTNK aJTMaLLMHULL MOC/TaMasiaput.

IKKMnamum sHepropecypcnap UCCUKINTMHA NLINATUAULLNHUHT

3HEPreTUK caMapafop NI UHN 6axonatll.

VIKKunamum  3HepropecypcriapHUHr  SHEpPreTuk  camapagopiavruHun
Gaxonall 3HepreTMK mMocnamanaparv EKUIFNHN Texxallra kapatuaraH. AsBanura
NKKWIaM4Yn 3HEPropecypc/iapHn CONULITPUMA Ba YMYMWUIA UCCUKIUTA TOMUNAAM.
VCCUKNNK  KYPUHULINGATN  UKKUIaMUYX  SHEPropecypCnapHUHT  conuwiTrpma
UAKALWIM — OUP [OHA MaxCy/noT, XOM alé EkM EKUIFU YYyH WKKUIaMyu
3HepropecypcnapHy YNKULLIM XncobnaHmnan:

guap=m(C1t1-C2t2)=mDh
YMYyMUIA NKKUNAMUN 3HEPTrOPECYPCNapHU YMKULIK — KYPUO YMKUIaETraH
AaBp y4yH (o1, nn Ba 6.) UCCUK/IMK UKKUMAMUU SHEPTOPecypCiapHn YNKULLIN:
Quap= Quap™ T EKU
Quap= Quap™ T
By epga: m — KaTTuK, CYHOK &KW1 ras xonatungarn aHeprua tallyBYMCUHUHT
KunorpaMMaa 6Ky MeTp KyO farv  ConuwtupMa  Mukaopy  (MKKunamyu
3Hepropecypcnap maHbam — XapaéHHUHI MaTepuan baiaHcuaa aHUKIaHuaan).

Dh — aHTanbnuanap yarapuwn kKIx/kr,



C1 Ba t1 — MKKW/IaMUKn 3Hepropecypcnap MaHbamaaH YMKULIMAarn xapopatn Ba
NCCUK/INK CUFUMMA,

C2 Ba tr — TEXHOMOMMK >KapaéHHWU KeWMHIM 6oCKMuMra YTyBUM 3HEPIUS
TallyBUYNCUHWUHT XapopaTu Ba UCCUK/IUK CUFUMM,

M — kypnb uMkMnaétraH BakT (AaBp) Y4YYH XOM alUEHW YMKAPUAMLIL EKK
MaxCy/IOTHUHT capdu,

t — Mocnama MLWNaNHUHT coaTt/iap COHW.

Kypuo unkunaétraH BakKT MObGalHWOA WKKWNamM4yuM 3Hepropecypcnap
Xpucobura UCCUKMNK KalTa Ulnad uMkapuil Mocnamacuia WUCCUK CyB €KU OyF
KYPUHULINAA MYMKUH 6YraH MCCUKIUKHU YAKapULL, KIDK:

Q=Qup *a *hyy

By epaa a - UCCUK/IMKHM KainTa uwnab YnkapyB4m MOCNaMaHUHT PEXXUMUHM
Ba MWNawW coaTnapuvHU Tanab Aapaxacupa OGynMaraHgarn  KosagguumneHTu
(a=0,7....1)

Ry — MCCUKMK KaliTa nwnaigmurad MmocnamaHuHr conuwtpma ®UK.

ICCUKNMK VKKUTAMYU 3HEPropecypcnapHy ULLNaTUANLLIN:

Qu=Q*s
By epfa s - MCCUKNNK ULLNATUANL KOIDPULNEHTN:
s =(0,5....0,9)
MKknnamum 3HepropecypcnapHu NLWNATUNULWHUHT NKTUCOANN
camapagopiMrn — 0y WKKWNamuyM 3HepropecypcrapHn uvwnartmwga  Kypuo

YNKWUMAETTaH AaBp YYYH EKUNFUHUHT Texxanuwin AB.
IKKnnamuy aHepropecypcriapHy UCCUKIMK KYPUHULLIMAA UWiaTuca:
DB = bap.x *Q4
By epaa bap.x — apanawmil K030H MocnaMacuia NCCUKIUK ULLIA0 YMKApULL
YUYH LIAPTAN EKUFUHUHT MOMMLITMPMA Capdu:
0,0342
Dap.x, =

N ap..



By epaa 0,0342=1/29,33 — 1MJ/X UCCUK/IMK TOHHA MUKAOpAArn LWapTau
EKMNFUra HUcbaTaH aKBMBANEHT YTKa3nLL KOIMWDULMEHTH,
h ap.x. — 93HEPreTnkK MocnamaHuHr ®UK,

(hap.K.: 0,840,86)

Knumk noteHumanra ara OynraH WKKWNam4uu 3HepPropecypcnapHy  uiinab
YMKapuLL.

PekynepatuB WUCCUK/INK anMawVHULW [0e6 — WCCUKIMK a/iMalLMHULL
MOCnamanapmia UCCUK Ba COBYK MyXWUT 6unaH 6up BakTaa OKMO YTNO, YNapHUHT
NCCUMKNIL aXpaTyBUM [EBOP OpKaiv YTyBUM >KapaéHra auTunagn. Pekynepatus
NCCUK/IVK a/IMalLIMHULL MOCNamanapy KOXyX—Tpyoanu, cnupannu, “tpyéa nunyga

Tpy6a”, 3MeeBUKN, Maxcyc Ba 6oLwKa Typnapuaa 6ynagw.

Komnpeccop mocnamanapuia MCCUKINK CUKNULL OPKaIM YHU KaliTa TUKaLL.

Knmé hapmaueBTMKa Ba GMOTEXHOMOMMA coxacmpary uwnad vvkapuga
KOMMpeccopnapra capdiaHagnrad aHepruaHUHT Mukaopu 25% aaH opTukamp.

X@aBOHW COBUTYBYMMApPU MaBXyn OynraHga, Komnpeccop moc/namacugaH
NCCUKNMK OKUMW aXpaTnb umkapunagn. By OKMMHUHI ypTaya XapopaTu
(140...160 °C) Hu TawKun atagn. By UCCUKMKHUHT 90% doliaany ninap y4yH
nwnartunca 6ynagu.

ATtmocthepa xaBocn 1 keTma-keTr KM1, KM2, KM3 «kyn 60cKuymn
KoMnpeccop opkanu ytaan. Xap 6up 6ockmyga xaso 2,5...3,5 6apaBap cukunraHa
YHUHT xapopaty 140...160°Crava opTtagn. [asHM cyB 6GunaH coBUTUNAM 2,
opasink coBuTrnynap X1, X2, X3 opkanm yTnb, OXMpuru COBUTIY T03a CYB(SHIN)
6unaH cosutunaam 3. CosutrnunapdaH X3 Ba X4 faH yTraH CyBHMHI Xapopatu
70....75°C 6ynagn. Oxvpurn coBuUTrMY X4 faH UMKAETraH XaBOHMHI XapopaTy
40°C paH tokopy 6ynmacamuru kepak. 70....75°C M NCCUK CyB KOpXOHaJa Typ/u

Makcaz/iapa uwniatuaca oynaaw.



Kylingaru pacMaa KOMNpeccop MOCIaMaCUHUHE UCCUK/IMK CUKULLIN OPKam

YHU KaiiTa MLLINaLl CXemacy KenTUpUAraH:

MycTaknn TanépnaHnLL y4yH caBosnap

1. VIkknnamum sHepropecypcnap aed Humara antunagun?

2. VIKKnnamum sHepropecypcnapHu KaHiam Typnapu maexya?

3. VIKKunamum 3HepropecypCT/iapHUHr  acocuin  MyHanuwiapyn  HuMagaH
néopar?

4. Knumk noTeHuuanra ara 6ynraH WMCCUMKINK KYPUHULLIMAArN WKKUIaMum
3Hepropecypcnap kaHgan ycynnapga viiunatunagn?

5. VICCUKIMK  KYPUHULINAATA  UKKWIaM4YM  3HEepropecypcnapHMHr - KaHaau

napameTpiapu Masxyn?
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