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OIITUMMU3AIUA U AITAPATYPHO-TEXHOJIOTHYECKOE O®OPMJIEHUE
MPOIIECCA IEPBUYHOMN KOHJIEHCAIIUUA ATPETATOB CUHTE3A AMMHUAKA

OnHuM 13 6a30BBIX JUIS @30THOM MPOMBIIIIIEHHOCTH Y KPauHBI ABISIIOTCS] KPYITHOTOHHAXKHBIE arperaTsl CHH-
Te3a amMMmuaka cepur AM-1360, B KOTOpPBIX B OTJEJICHUM CHUHTE3a I U3BJICUCHUS MPOAYKIIMOHHOIO aMMHAaKa
MpPUHATA ABYXCTyNEHYaTas cxeMa KoHjeHcaluu. Ha mepBoil ctaauu KOHAEHcAlMs aMMUaKa OCYLIECTBIsCTCS B
amnmaparax BO3IYIIHOTO OXJaXIEHUsS, a Ha BTOPOH — B IBYX aMMHAYHbIX HU3KOTEMIIEPATypHBIX UCIIAPUTENSIX C
OXJIKAEHHEM [UPKYJISILMOHHOTO ra3a 10 Temrepatypsl He 6onee 0 °C. OnuH U3 3THX HCHIapHUTENeil BKIIOYEH B
cxeMy paboThl IByX abCOPOIIMOHHO-XOJOAMWIBHBIX YcTaHOBOK (AXY), a BTOpOif — B cXeMy aMMHayHOTo Typ0Oo-
KommpeccopHoro xomoamwibHOro arperara (ATK). Ucnons3oBanne ATK cBs3aHO co 3HAYNTEIBHBIM MOTpEOIIe-
HHEM 3JIEKTpO3HEpTrHuu 10 4,8 Thic. KBT 4 10 IpOEKTy, a MPUMEHEHHE BO3YIIHOTO OXJIAKACHHUS IS IEPBUIHON
KOHJICHCALINH BBI3BIBACT CE30HHBIC M CYTOUHBIC KOJEOaHUS TeMIEpaTypbl NEPBHYHOM KOHAEHCAIMH OT 22 10
40 °C. YBenuueHue 3TOH TeMIEpPaTyphl B BECEHHE-JIETHUN NEPUOJ MPHUBOJUT K YBEIUYECHUIO KOHLUEHTpPALUU
aMMHaka B IUPKYJISAIHOHHOM Ta3e M IOBBILCHHUIO TEIJIOBOW HAarpy3Kd Ha LEHTPOOEKHBIH TPEXKOPITYCHBIH
xomrrpeccop (LITK) cxxartust nupkyIsmMOHHOTO ra3a M CBEXeil a30TOBOJOPOIHON CMECH C MPUBOAOM OT Iapo-
BoM TypOuHBI. [Ipy 3TOM yBennuuBaeTcst pacxo NPUPOJHOTO ra3a U ry0oK000ecCoeHHON BOABI BO BCIIOMOT a-
TENIBHBIA MapOBOl KOTEJ MOJYyYEeHUs! IOTOJIHUTEIbHOTrO napa aasneHueM 10,5 Mlla, HeoOX0IUMOTO ISl IPUBO-
Jla mapoBoil TypOuHBI. Kak ycTaHOBJIEHO paHee NMPOBEACHHBIMU HCCIICJOBAHUSAMU IMOBBIILICHUE TEMIIEPATYpPHI
nepBruuHO# kKoHmeHcanuu Ha 1 °C B auamasone ot 30 g0 40 °C NpUBOJWT K YBEIUYCHHUIO MOTPEOIICMOIT MOTII-
HOCTH Ha Basly TypOuHBI Ha 69 kBT-4, a pacxoja NpUpOJHOrO Traza U IITy00KOOOECCOIEHHOI BOJIBI COOTBETCT-
BeHHO Ha 54 M%/4 u 0,8 T/u [1]. IIpu skcmmyaTanuu arperata B YCJIOBHSX IOBBIIICHHOW TeMIlepaTyphl aTMO-
cepHOTO BO3/IyXa B CPEIAHEM OKOJIO 3 ThIC. 4 (4—5 MecsAIeB) CHI)KEHHE TEMIIEPaTyphl IEPBUYHON KOHACHCAINT
Tonmpko Ha 1 °C mpu cromMocTr npupoaHoro raza 1780 rpH/ThIC. M® TI03BOJIMT CHH3HT 3aTpaThl B arperare Ha
288 Tuc. rpH 3a ro.

Taxkum 00pa3zoM, NOBBIIIEHHE SHEPTro3(HEKTUBHOCTH arperara Ipu TaKOW cxeMe KOHAEHCAILMH MOXET ObITh
JOCTUTHYTO 3a CUET CHIDKEHHS TeMIIepaTypbl HEPBUYHOI KOHAEHCAIIMH, YTO TPEOYyeT NOTOIHUTEIbHBIX 3HEPTo-
3aTpaT B BECEHHE-JIETHUH NEPHOJ ISl OXJIAKACHHUS IUPKYIISIMOHHOTO ra3a. OQHaKo, C OJHOW CTOPOHBI CHIDKeE-
HHE TeMIepaTypbl NEepBUYHOM KOHAEHCAIMH OOECIeYHBaeT CHIDKEHHE SHEepro3aTpaT Ha NPHUBOJ TYpOHHBI H
6mox BTOpHuHOI KoHAeHcanuu B ATK, a ¢ apyroil — TpebyeT yBenUUeHHs 3HEpro3arpar Ha JOIOIHUTEIbHOE
OXJIaXJIEHHE IMPKYJIAIHOHHOTO ra3a B OJIOKe NMEepBHYHONW KOHICHCAIMH, YTO O€3yCIIOBHO CBUAETEIBCTBYET O
HAJIMYMN ONTHMAJIBHOW TeMIepaTypbl NEpBUYHON KOHJCHCAINH, 00ecreunBaioeil MUHUMAIbHYIO TEIUIOBYIO
Harpy3ky. C Lenplo OmnpeneeHns] ONTHUMAaIbHON BETHYMHBI TEMIIEpaTyphl NEPBUYHON KOHICHCAIIMU H LEJIeCO-
00pa3HOCTH (IKOHOMHYHOCTH) JIOTIOTHUTENLHOTO OXJaxkaeHus i uckiaodeHnss ATK u3 cxemsl paboTs! oTze-
JICHUsI CHHTE3a 1 OBLIM MPOBE/ICHBI JalbHEHIIINE UCCIIEIOBAHNS.

HccnenoBanus nMpoBOAWINCH METOAOM MAaTEeMaTHYECKOTO MOJIEIMPOBAHMS C UCIIOJIb30BAHUEM MaTeMaTHie-
CKOTO OIMCAHMS OTAEJIEHHs CHHTE3a, B KOTOPOM 3aBHCHMOCTH I10 TaKHM ITapaMeTpaM Kak KOHILCHTPAIlMH aM-
MHaKa Ha BBIXOJ/I€ KOJIOHHBI CHHTE3a, OJIOKOB NEPBUYHOM M BTOPHYHOM KOHJECHCAIWH, AAaBJICHHUS Ha BXOJAE KO-
JIOHHBI CHHTE3a M Ha BBIXO/E OJIOKA NMEpBUYHON KOHJEHCAIMH OBbUIM MOJIyYEHBI MO JaHHBIM IPOMBIIIIEHHOMN
SKCIUTyaTauy. [loyueHHble 3aBUCUMOCTH JIOTOJIHSUINCH YPaBHEHHSIMH MaTepHaIbHOTO OanxaHca OTIENCHHS
cuHTe3a, (hopMynamu A pacdeTa MPOM3BOAUTEIHFHOCTH MO aMMHAaKy, MOIIHOCTH CXKATHS IUPKYJSIIIMOHHOTO
rasa v CBeXel a30TOBOJOPOTHON CMECH, MOIITHOCTH Ha Bally TYpOWHBI, a TAK)Ke YPAaBHEHUSMU IO OINPEICTICHUIO
PacTBOPUMOCTH T'a30B B )KHIKOM aMMHAaKe M KOJMYECTBA TEIUIOTH OTAAHHON HUPKYJIIIUOHHBIM Ta30M IPH OX-
naxaennn [ 1-3].

PacdeTsl oCymecTBISINCEH TIPH CIEAYIOMINX OTPAHWYCHUAX, XapaKTEPHBIX JUISI MPOMBIIUICHHBIX YCIOBHIL:
cpenHsist TemmepaTypa cuaTe3a — 465 °C, cootHomenue Hy:N, B raze Ha BXoJ/ie KOJIOHHEI CHHTE3a — 3, CoJiepxka-
HHE MHEPTOB B CBEXeil a30THOBoJopoaHOH cMmecu — 0,8 % 06., Temneparypa BropuuHoi konnaeHcaunu — 0 °C,
TeMIeparypa nepBuaHoi konaeHcanwu — 2540 °C, moteps naBieHus B kononHe cunTte3a — 0,85 MIla, nmepenan
JaBieHus Ha nupKyisinnonHo# crynenu L[TK — 1,5 MIla, Temneparypa nupKyJIsSIHOHHOTO T'a3a Ha BXOJIE B all-
napartbl BO3JyLIHOTO OXJIaKAEHHs OJIOKa IepBHYHOHW KoHAeHcamun — 55 °C, NMpou3BOAUTENLHOCTh KOJOHHBI
cunre3za — 55,625 1/4. BenuunHa comepkaHus MHEPTOB B ra3e Ha BXOJE KOJIOHHBI CHHTE3a ObLIa MMPHHSATA HA
ontuMainbHOM ypoBHE 13,5 % 00, Mpu KOTOPOH COTJIACHO TPOBEACHHBIX TPEABAPUTEIHHBIX HCCICAOBAHUN U
MpPEeACTaBICHHBIX Ha puc. 1 B Buae oboOmaromeil KpuBoi 3aTpaT 00ecHednBaeTCsl MHHUMAIBHOE 3HEPIoIo-
Tpebnenune Cy (TpH/4) MPHUPOIHOTO Ta3a Ha CKUTAHHWE B MEYH MEPBUYHOTO PUPOPMHUHTA M BCIIOMOTATEILHOM
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MMapoOBOM KOTJIC, a TaKKE€ Ha NPOU3BOJACTBO CBEeXeEl a30TOBOZ[Op0,HHOfI CMECCHU U HOTpe6J’IeHI/Ie QJICKTPOOHEPIUU B
010Kax HepBH‘-IHOﬁ u BTOpH‘IHOfI KOHJACHCAl M.
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Pucynok 1 — O6o0rmatomiast KpuBasi SHEprozaTpar
B 3aBHCHUMOCTH OT COJICpP>KaHMsI MHEPTOB B rase, UIyIIeM Ha CHHTE3

Hanmgme onTuManpHON BETWYHHBI CONCPKAHUS WHEPTOB OOYCIOBICHO TEM, YTO OHA OIPENENSICTCS B OC-
HOBHOM PacxoJI0M IPOTyBOYHBIX T'a30B V. B cBoIo odepenp yBennueHue pacxoa NpoayBOYHBIX ra30B € OJTHON
CTOPOHBI MPUBOAMT K YBEITHUYEHHIO 3aTpaT MPUPOJHOTO Taza Ha mpou3BojacTBo u cxkatue B LITK cBexeit azoTo-
BOJIOPOJIHON CMECH, a C APYTOH CTOPOHBI — K CHIKEHHUIO 3aTpaT MPUPOAHOTO ra3a Ha C)KaTHe IUPKYJIAIHOHHOTO
ra3a M CKHUTaHHs B IeYd NMEPBHYHOTO pUGOPMHHTA, a TAKXKE pacxoja IEKTPOIHEPTHUH B OJIOKaX MEPBUYHON U
BTOPUYHOU KOHJCHCALIUU.

HToroBble pe3ynbTaThl pacyeToB MOTPEOHOW XONOMWIBHON MOIMHOCTH Qpy AJS JOMOJHHUTENBHON XO0J10-
JTUIIBHOW CHCTEMBI OJIOKa TIEPBUYHOW KOHICHCAIMU W MOTPEOISIEMON MOIIHOCTH, 3aTPavyHBacMOM C BOJISHBIM
napom Ha npuBo TypOuHBI Nt ¥ X0MOIMIBEHBIX crcTeM Qpy 0J0Ka BTOPUYHOW KOHICHCAIIMH ISl 00CCIICUCHUS
perjaMeHTHOM TeMIepaTypbl BTOPUYHON KOHAeHcauuu Ha ypoBHe 0 °C B yCIOBUSAX U3MEHEHUS! TEMIEPaTypbl
nepBUYHOI KoHAeHcanuu oT 25 1o 40 °C npencraBieHsl Ha puc. 2.

IIpencraBneHHbIe HA pUC. 2 3aBHCUMOCTH CBUACTEIBCTBYIOT, YTO MUHHMAalbHas MOTpeOisieMas TEIUIOBAs
MOIITHOCTHh KOHJICHCAITMOHHBIX CHCTEM H MapoOBOil TYpOMHBI COOTBETCTBYET TeMIIEpaType MEePBUYHON KOHJCHCA-
iy U = 32,5 °C, xoropas ysenunuuBaetcs ¢ 53,4 MBt-u no 54,2 MBT 4 ¢ yMEHBIIEHHEM TEMIIEPaTyphl BTO-
puuHO# KoHmeHcaruu tgx ¢ 5 °C mo 0 °C, B OCHOBHOM, 3a CYeT HEOOXOJIMMOCTH TIOBBINICHUS XOJIOJWILHON
MOIITHOCTH XOJIOAMIBHBIX CUCTEM Osioka BTOpudHON Qpy B cpentem Ha 1 MBt 4. IIpu 3TOM, CHIKEHHE TTOTPEO-
JISIEMOI MOIIIHOCTH MapoBo# TypOuHbl N1 He3HaYMTENbHOE B CpaBHEHHH ¢ Qpyk ¥ cocTaBisieT 0koyio 160 kBT 4.
Onnaxo, mpu Temreparype tnx = 32,5 °C o0mrast Harpy3ka Ha XOJOJUIbHBIE CHCTEMBI 0JI0Ka BTOPUYHON KOHJIEH-
Caluy JOBOJIBHO 3HAUUTENIbHA U COCTABISET NOUYTH 9 MBT 4, 4YTO Mpu MPOEKTHOHN XOIO0AONPOU3BOIUTEIILHOCTH
6,28 MBT'u4 nByx AXY nenaetr HeBo3MOxHOH 3anauy otkiroueHuss ATK. Kpome Toro, HeocymecTBiMa 1 3ama-
Ya CHIDKCHUS TeMIIepaTypsl ik aaxe 10 32,5 °C B ycIOBUIX HOBBIIIEHHOW TEMIIEpaTypbl aTMOC()EPHOTO BO3TY-
Xa B BeCeHHe-JIeTHHH neprox 6onee yem 30 °C ais cyliecTBYIOIIEro anmapaTypHoro opopmieHus 010ka nep-
BUYHON KOHAEHCALMK C MPUMEHEHHEM TOJILKO aIllapaToB BO3YIIHOTO oxjaxaeHus. [loatomy Tpebyercs, mpe-
JKJI€ BCETO, BBIOOP JIOMOJHHUTEIBLHOTO XOJIOJMIIBLHOTO IUKJIIA JUIsl HCKYCCTBEHHOTO OXJIAXKICHHUS.

AHanu3 autepaTypsl [4,5] 1 TeXHOJIOTHYECKOTO O(DOPMITEHUS arperara CHHTE3a CBHJIETEIIbCTBYIOT O IIEJIECO-
00pa3HOCTH TPHUMEHEHHS TEIUIONCIIONB3YIONNX MMapO3KEKTOPHBIX aMMHAYHBIX XOJOIMIBHBIX YCTaHOBOK
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(ITXYVY), obecnieyenne KOTOPHIX pabOYMM aMMHAYHBIM I1aPOM MOXKET OBITh OCYILECTBICHHO 33 CUET YTHIM3ALUH
HU3KOMOTEHIINAIBHON TEIIOTHI OTPAOOTAaHHOTO BOJSHOTO I1apa TypOMHBI KOMIIpECCOpa TEXHOJIOTUUECKOTO BO3-
Iyxa oTAeNeHus mapoobpasoBanus ¢ Temmeparypoi 1o 90 °C, nasnennem 0,04 MIla u pacxonom 54,5 1/4. O0-
Imee KOJMYECTBO YTHIM3AMOHHON TEIUIOTH OTPab0TaHHOTO BOASHOTO Mapa B MAapOTreHEpaTope C BBIICYKA3aH-
HBIMH ITapaMeTpaMu MpH TeMIepatype KoHmeHcanuu 76 °C u temtore koHnencammu 2312,8 k/[x/kr [6] cocTa-
BuT 35,7 MBT (30,7 I'kan/a), koTopasi B HacTosAmee BpeMsi OS3BO3BpATHO TEPSETCS B ammapaTax BO3AYIIHOTO
OXJIQXJICHUS C AIEKTPONPHUBOIOM OT TPEX BEHTHIATOPOB MOMIHOCTEIO 972 kBT 4. Takas yrunmuszanus oGecredn-
BacT BO3MOXKHOCTb ITOJyIEeHHUs pab0dero aMMHavqHOTO Mapa I 3KEKTUPOBaHUA ¢ NasieHueM cBeie 3 MIla u
temrnepatypoid 65 °C mpu temote napoodpasoBanus 963,7 x/x/kr [6] B konmnuectBe 127 1/4. [Ipu aTom cpen-
HsIsL Pa3HOCTh TeMIeparyp B maporeHeparope Oyner cocramsith 11 °C, uto obecrneunT noctaTtodHo 3hheKTHB-
HBII TEIJIO0OOMEH C BBICOKUM KO3()(DUIIMEHTOM TEIUIoNepeaadH.
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Pucynox 2 — 3aBHCMMOCTH XOJIOI0TPOM3BOAUTEIHLHOCTEH XOIOIMIBHBIX CUCTEM OJIOKOB EpBUYHOM Qrr,
BTOpHUYHON KOHAeHcauu Qpg ¥ OTpeOIIsieMoi MOIITHOCTH TapoBoi TypOuHBI Nt
0T TeMIepaTypsl NepBUYHON KoHAeHcanuu: — tgx=0°C, - - - tgx =5 °C

Pacuer mukina I1XY ocymecTBisuics A1 00eCIIeYeHUsT TEMIIEpaTyp MEPBUYHON KOHJCHCAINH B JHAIIa30HE
25-35 °C cOOTBETCTBEHHO IS Pa3IMYHBIX TEMIECPATYp KUIICHUS XOJI0A0areHTa B AOMOIHUTEILHO YCTAHOBIICH-
HOM TI0CJI€ amnapaToB BO3IYLIHOTO OXJIQXKACHHs OJIOKA MEPBUYHON KOHIEHCAI[MHM BBICOKOTEMIIEPATYPHOM HC-
napurene B auanazone 19-29 °C. IIpu 3ToM BeMYrHA JOCTUTAEMOTO KO3 (PHIIMeHTa HHKEKIIMH 3KEKTOPa OTI-
pelernsuiach Mo JA0CTaTOYHO XOPOIIO alpOOMPOBAHHOMY B MPAKTHYECKUX YCIOBHUsX anroputmy [7]. aBnenue
KOHJIEHCAIIUW MPUHUMAJIOCh Ha ypoBHE 1,6 MIla, uTo nake B IeTHHH Mepno]; 00eCTIeYUT BBICOKYIO TeMIepaTy-
py konneHcamuu 40 °C amMmMuadHOTO Tapa mocie vkekTopa. OTAenbHbIe Pe3yNIbTaThl PACUETOB MOTPEOHON XO-
JIOAOTIPOU3BOAUTENBLHOCTH Qpixy NPU COOTBETCTBYIOIIEH HAarpy3Ke IMPKYISLHOHHOrO ra3a Ha OJIOK IepBUYHOM
kouzpencanun Ve, kosddurmenta nmkeximn U, pacxo0B HIDKEKTHPYEMOro xjiagoarenta My, paGodero
napa Mpp ¥ 0TpaOOTaHHOTO BOASHOTO mapa Mgy, a Takke He0OXOIUMOTro MOTPEOICHUS TEINIOBOW MOIIHOCTH
naporeHeparopa 1 I0CTUraeMoro TemioBoro ko ¢uuuenra [IXY npencrasiens! Ha puc. 3.
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3aBUCUMOCTH, TIPEACTaBICHHbIE HAa PUC. 3 TO3BOJIMIIM ONPEAEIUTh U IKCILTyaTallMOHHbIE 3aTPAThl 3JIEKTPO-
sHeprun Crxy A1 KOHAEHCAMK pabovero napa M XJaIoareHTa Iocie 3)KeKTopa Ipu o0ecrnedeHun TpedyeMoit
XOJIOAONPOM3BOIUTEIHHOCTH B JUANa30HEe TEMIIEpaTyp MEepBHYHON KoHaeHcamuu 25-35 °C, a ¢ y4eToMm 3Kc-
IUTyaTallMOHHBIX 3aTpaT NMPUPOAHOTO ra3a u rirybokoodecconeHHON Boabl Crpr BO BCIIOMOTATENbHBIN TapOBOH
KoTen i noxydeHus BopsHoro mapa mist L[TK u snextposneprim Carx B ATK ycTaHOBHTH ONTHMAaIBHYIO
TeMIIepaTypy NEpBUYHON KOHACHCAINH Ik, HAIMYHE KOTOPOH ITOATBEP)KAAETCS puc. 2.
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PucyHOK 3 — 3aBHCUMOCTH OCHOBHBIX TTOKa3atenel padoTsl [IXY B cocTaBe OJioKa MEpBUYHON KOHACHCAITUHI
OT TEeMIIepaTyphl IEPBUYHOIN KOHAEHCAINH g

ITpu 3TOM pacxof 3IEKTPOIHEPTHH HA MIPUBOJ BEHTHUIIATOPOB KOHIACHCATOPOB BO3AYIIIHOTO OXJIAKICHHS OTI-
penensics 1o MoKa3aTelsiM dTUX ammapaToB B coctaBe AXY, obecneunBaromux KoHAeHcanuoo 12 /94 aMMuad-
HOTO mapa mpu pacxoje 3nekrpodaeprun 200 kBt 4. CTOMMOCTB 31€KTPOIHEPTUH MPHUPOTHOTO Ta3a U TIry0oKo-
obeccoleHHOH BOJBI IPUHIMaJIach Ha ypoBHe 1ieH 2009 T.

[TosryueHHBIE U IpeICTaBICHHBIE HAa PUC. 4 3aBUCUMOCTH KCIUTYaTaIlHOHHBIX 3aTPaT CBUACTENbCTBYIOT, YTO
ONTHMaJIbHAs BEJIMYMHA Uy NMPHM TakoM ammapaTypHO-TEXHOJOIMYecKOM O(OpMIICHHH Tpoliecca IEepBHYHOM
KOHJleHcauu cooTBeTcTByeT Temnepatype 27 °C. Kak cnenyer u3s puc. 4 Ha ypoBHe Temmnepartypsl thx = 27 °C
o0ecIeuynBaloTCsl MUHUMaJIbHBIE IKCIUTyaTalloHHbIe 3aTpaThl Co, KOTOpBIE HE NpeBbIIAloT (0e3 yuera pacxoza
3JIEKTPOIHEPTUH B BO3AYIIHBIX KOHJEHCATOpax OJI0Ka NepBUYHON KoHJeHcamu) 3600 TpH/4 3a c4eT CHIKEHHS
Harpy3KH ¢ IUpKyJISIHoHHBIM razoMm Ha LITK, a cnenoBaTensHO M 3aTpaT mpUpOIHOTO rasa u Iiybokoobecco-
neHHOM Boxbl Cpx BO BCIIOMOraTebHbIH NapoBoii koTeln 10 ypoBHs 2600 rpH/d.

CHmxeHue temreparypsl Uy 10 27 °C IpuBOIUT K CHHIKEHUIO TEMIEpaTyphl M Ha BXOJe OJI0Ka BTOPHYHON
KoHzeHcanuu 10 35,5 °C, mpu KOTOPOH M CTAaHOBHUTCS BO3MOXKHBIM nckimroueHne ATK u3 cxemsl paboTs! arpera-
Ta CHHTe3a NMpH 00eCIIeYeHNH IPOESKTHOH X0I0Z0IPOU3BOANTENRHOCTH 1BYMS AXY Ha ypoBHe 6,28 MBT 4.

JloCcTOBEPHOCTH MPOBEACHHBIX TEIUIOBBIX PAacdyeToB ObIIa MOATBEPIKACHA BHEIPEHHEM CIIOCO0a pe3epBHpPO-
Banus ATK Ha mpombimierHoM arperare cuaTe3a HAO «Ceepononenkoe oobequnenre A3OT» B ycioBHIX
CHIDKEHUSI TEMIIEPaTyphl IUPKYJSIHOHHOTO ra3a Ha BXOJAE KOHAEHCAI[IOHHOW KOJOHHBI 10 BennuuHb! 35,5 °C
Ipu TeMueparype arMocepHoro Bozayxa Meree 5 °C [8], 4TO MO3BOJIMIIO CHU3UTH PACXOJL AJNEKTPOIHEPTHU Ha
8,6 miH. kB1-u (19,4 kBT-u/TNH3). OTUM 1 00BsICHsETCS pe3kuil ckadok it KpuBoil Carx IpH Temmeparype
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tok = 27,5 °C, a, ciienoBaTenbHO, ¥ TEMIEPATyphl HUPKYISIUOHHOTO Ta3a Ha BXoJe 0JI0Ka BTOPHYHOM KOH/ACH-
caiuu Ha ypoBHe 36 °C. Kpowme toro, npeacrasienHas 3aBUcUMOCTb 7151 Co U Cari MOAUEPKUBAET U HEIOCTATOK
croco6a perynuposanus npounssoautenbHocTH ATK, KoTOpEIi Bo3MoskeH auib B auanasone 50-100 %. ITynk-
THPHAS JIMHMA U 3THX 3aBUCHMOCTEH IO3BOJIIET KOJIMYECTBEHHO ONPENENUTH IEPEPACXO]l 3IEKTPOIHEPTUH
TIPY TaKOM crioco0e peryupoBaHus B Auana3oHe m3MeHeHus ty = 27,5 °C-32,5 °C, mpu KOTOpoM TeMIeparypa
UPKYJSIIAOHHOTO Ta3a Ha BXoje OJ0Ka BTOPWYHOM KOHIEHCAWM OyIeT M3MEHAThCS B mpepenax 36—41 °C.
[omyuennas onTumanbHas TemIieparypa ty onpenemnser u pexxum padotsl [IXY (mykrupHas miuHHSA Ha pHC. 3).
B cootBercTBHU ¢ puc. 4 cHIKeHHE TeMmuepaTypsl thx ¢ 35 mo 27 °C obecnedut mpu CpemaHEToI0BON paboTe
arperara 4320 4 (6 MecsilIeB) B YCJIOBHUSIX MOBBIIIEHHON TEMIIEPATypbl aTMOC(EPHOr0 BO3yXa YKOHOMUYECKHUN
3¢ ekt cBhIlIe 6 MIIH. TPH.
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TemmepaTypa nepBUYHON KOHACHCAITUU
trm, °C

PucyHok 4 — 3aBHCHMOCTH 3KCIUTyaTallMOHHBIX 3aTPaT KOHACHCAIIMOHHBIX CUCTEM arperara CHHTE3a aMMHaKa
OT TeMIIEPATypbl epBUYHON KoHAeHcauuu npu tgx = 0 °C: 1 — 3aTpatsl anektposnepruu B [IXY, Chxy;
2 — 3atpartsl anexTpodHeprun a ATK, Cark; 3 — 3aTpaThl IPUPOIHOTO ra3a U riry0okoo0ecCoIeHHOH BOIbI BO
BCIIOMOTaTeIbHOM IapoBoM KoTie, Cp; 4 — obimue 3atpatsl, Co

Takum 00pa3zoM, CHHTE3MPOBAHHOE aNIapaTypHO-TEXHOJOTHYECKOe OopopMIIeHHE 0JI0Ka MEPBUYHOM KOH-
JICHCAIINH TI03BOJISIET TOHOCTHIO MCKITIOUMTHh M3 CXEMBI arperara CHHTEe3a aMMHAYHBIA TypOOKOMIIPECCO PHBIH
XOJOAWIBHBIN arperat, CHU3UTh TeMIIEpaTypy MEePBHYHON KOHICHCAIIMH 0 ONTHMaNbHOW BenmuuHb 27 °C, a
CIIEZIOBATENIFHO M HATPY3Ky HA IEHTPOOEKHBIM TPEXKOPITYCHBIH KOMIIPECCOP OTACICHHS CHHTE3a, YTO MO3BOIS-
€T IIPH TPOU3BOJUTENILHOCTH arperara 55,625 T/4 yMEHBIIUTH NOTpPEOJIEHHE AJICKTPOIHEPTHH B CPEIHEM Ha
32 kBt 49/t NH3, a npuponaHoro raza Ha 2,67 M/t NH;.
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Bab6iuenko A.K., Tommucekuii B.1.

OITUMI3ZAIISA TA ATAPATYPHO-TEXHOJIOTTYHE O®OPMJIEHHS ITPOIIECY IMTEPBUHHOI
KOHAEHCAIIIl ATPETATIB CUHTE3Y AMIAKY

3a pe3ynbTaTaMu AOCIIKEHb IIUIIXOM MaTeMaTHYHOTO MOJICIIIOBAHHS BiJIJICHHS! CHHTE3Y aMiaky BCTaHOB-
JIeHa HasBHICTh ONTHUMAaJbHOI BEIMYMHHM TEMIlEpaTypu INepBHHHOI KoHneHcalii. CHHTe30BaHe amaparypHO-
TEXHOJIOTIYHE 0(QOPMIICHHS JI0AATKOBOI XOJIOJUIBHOT CHCTEMH Ul 3a0e3neyeHHs Liei temnepaTypu. JocToBip-
HICTh NPOBEICHHUX JIOCIiIKEHb MIATBEPHKCHA YaCTKOBUM BIIPOBADKCHHSM, IO 3a0€3IEUMIO 3HU)KCHHS BUTpa-
THOI HOPMH CIIOXHBaHHS eyekTpoeHeprii Ha 19,4 kBt rom/T NHs.

Babichenko A.K., Toshinskiy V.I.

THE OPTIMIZATION AND THE APPARATUS AND TECHNOLOGICAL DESIGN
OF THE PRIMARY CONDENSATION PROCESS OF SYNTHESIS AMMONIA AGGREGATES

As a result of researches by the mathematical design of ammonia synthesis sector the presence of the temper-
ature optimum of the primary condensation was obtained. Apparatus and technological design of the additional
refrigeration system was synthesized for providing of this temperature. Conducted researches were confirmed by
partial introduction, that made it possible to decrease consumption expense norm of electric power on 19,4 kW
per hour for a tone of ammonia.
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