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IHYTHU HOBBINEHUSA DOPPEKTUBHOCTHU PABOTHI ITAXTHBIX
JJOKOMOTHUBOB

PaccmoTpeHs! myTr moBbImeHus SQGEKTHUBHOCTH padOTHI MAXTHOTO JJOKOMOTHBHOTO TPAHCIIOP-
Ta 3a CYET 3aMEHBl aKKyMYJSITOPHBIX DJIEKTPOBO30B JIM3EJICBO3aMHU U UX QJIaNTAllMH K YCIOBHUSIM
JKCIUTyaTaluy B YKpauHe.

PosrisiHyTO nUISAXH MiABUIIEHHS €()EeKTUBHOCTI pOOOTH IIAXTHOI'O JIOKOMOTHBHOTO TPAaHCHOPTY
32 paxyHOK 3aMiHM aKKyMYJSTOPHHX €JIEKTPOBO3IB TH3EJIE€BO3aMHU Ta IX aJalTyBaHHS JI0 YMOB
eKcIuTyaTalii B YKpaiHi.

Metods of mining locomotive transport operation efficiency diesel locomotives and their adapt-
ing to the operating conditions in Ukraine.

OnHoit U3 OCHOBHBIX MPOOJIEM COBPEMEHHOIO MIAXTHOTO JIOKOMOTUBHOTO Tpa-
HCIIOpTa SBJISETCS HEAOCTATOUHAS €TI0 MPOU3BOIUTEIBHOCTD.

CrpeMuTeNnbHOE CTapeHHE IIaXTHOrO (HOHIA, BBIHYXKAACT, ISl MPOJJICHUS
CpoKa CIIYXKOBI CYIIECTBYIOIIUX IAaXT, OCYHIECTBIIATh MPUPE3KY 3alacoOB y T'PaHUII
IIAXTHBIX MOJIEH. DTO MPUBEIIO K YBEIUYCHUIO TPOTSHKEHHOCTH MAapIIPYTOB JJOKOMO-
TUBHOM OTKaTKH.

Yxon ropHbeIX paboOT Ha OONBIINE TTYOWHBI MPUBOJUT K HEYKIIOHHOMY POCTY
ra3000MIHHOCTH Y MPOSBICHUN TOPHOTO JAaBiieHus. POcT ra3000UiIbHOCTA TPUBOAUT
K HEBO3MOXKHOCTH HUCIIOJIb30BaHUSI KOHTAKTHBIX JIOKOMOTUBOB U YCIIOXKHEHUIO TMPO-
BeTpuBaHUs 1maxT. [IposBiIeHUS TOPHOTO JABJICHUS MPUBOIAT K YXYAIICHUIO TIPOdu-
751 MyTH (POCTY YKIIOHOB).

Ha cerogusmuuii 1eHb OCHOBHBIM BHJIOM JIOKOMOTHBOB (cBbImie 80% oOT 00-
IIIEr0 YUCJla) Ha YTOJbHBIX IIAaXTaX, SIBJISIOTCS aKKyMYJISITOPHBIE AJIEKTPOBO3bI, MYTh
npo0era KOTOPBIX 3aBUCHUT OT EMKOCTH UX OaTapeil 1 aHepro3arpar.

B codeTanuu ¢ yBenqMUeHHEM MPOTSIHKEHHOCTH MapIIPYTOB M OTPAaHHUYCHHBIM
3apsiioM OaTaped 3TO MPUBOAUT K HEYKIOHHOMY POCTY DHEPrOEMKOCTH OTKATKH,
CHIIKEHUIO BECOBOW HOPMBI 1M0O€3/a, POCTY MPOJOJDKUTEIIBHOCTH pelica U, Kak Cle-
CTBUE — MaJieHUI0 3P (HEKTUBHOCTH pabOThI IOKOMOTHUBHOTO TPAHCIIOPTA.

[lenbro nmanHOW pabOTHI SABIAETCS MOMCK MyTed MOBBIMICHUS 3(P(HEKTUBHOCTU
PabOTHI MIAXTHBIX TOKOMOTHBOB.

CpenHecMeHHBIN MyTh TIpo0era JOKOMOTUBOB MBITAIUCHh YBEIUYUThH CIECAYIO-
IITUU Ty TSIMU:

—CO3JIaHMEM 3JICKTPOBO30OB TMOJYYAIOIINX YHEPTUI0 W3 BHEIIHETO HMCTOYHUKA
HEKOHTAKTHBIM ITyTEM;

—YBEIUYEHUEM YHEPrOEMKOCTH XMMHUYECKMX HUCTOYHUKOB TOKA MPUMEHSIEMBIX
Ha aKKyMYJISITOPHBIX AJIEKTPOBO3aX;

—TMIPUMEHEHUEM JIOKOMOTHUBOB C JIBUTATEIISIMU BHYTPEHHETO CTOPAHMUS.

[lepBblii 1 BTOPOI TTyTH, HA CETOIHSIIHUHN JI€Hb OKA3aJIUCh TYTTUKOBBIMH.

BpenHoe BiusitHuE TOKOB BBICOKON YacCTOTHI Ha OOCTY)KMBAIOIIUN TIEPCOHAT U
onacHOCTh BO3HUKHOBeHUSI DJIC MHAYKIIMY B METAUIMYECKUX KOHCTPYKIMIX BOIU3U
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TOKOBEYIIEro Kabesi, HeAoMyCcTUMoe ¢ Touku 3peHus [1b npuBeno k cBepThIBaHUIO
MIPOU3BOJCTBA UHAYKIIMOHHBIX JIOKOMOTHBOB.

[Ipenen MOBBIIEHUSI PHEPTOEMKOCTH aKKyMYJIATOPHBIX OaTtapei maxTHBIX JIO-
KOMOTHBOB MPAKTUYECKHU JOCTUTHYT [1] 1 IpUHUMIIHAIIBHOE YBEIUYEHUE UX SHEPTO-
€MKOCTH BO3MOYHO JIUIIb 33 CYET YBEITUUYEHUSI MacCOrabapuTHBIX XapaKTePUCTHUK.

Ananu3z 3apy0eXHOr0 ONbITa, IPUBEN K MOSIBICHUIO HA YTOJBHBIX IIAXTaxX JH-
3eJIEBO30B, KOTOPBIE HMCHOJb3Yys BBICOKOIHEpreTuueckoe auzenbHoe ToriuBo (T)
MMEIOT JIOCTATOYHO BBICOKYIO aBTOHOMHOCTb M 3HEPrOBOOPYXKEHHOCTb. (OIIHAKO,
BHEJIpEHUE JU3EJIEBO30B Ha IIAXTaX YKpauHbl, BbISIBUIIO LENbIA psAll MpodiieM CBS-
3aHHBIX C UX IKCIUTyaTalHE.

K ux uucny otHocAres:

— HECOOTBETCTBHUE HOPMAaTHUBOB COJEPKaHUS BPEIHBIX BELIECTB B BBIXJIONAX
JIM3EJIEBO30B MPOM3BOJCTBA CTpaH EBpoCOI03a U YKpauHCKUX HOPM [2];

— Heo0X0auMOCTh, B cooTBeTcTBUU C [1b, mogaun Sm™ Bo3ayxa Ha 1 momranu-
HYIO CHJIy MpU paboTe JBUraTessi BHYTPEHHEIr0 CropaHus B MOJA3EMHBIX BhIpAOOTKAX,
YTO MPU CYLIECTBYIOIINX OIPAHUYEHUSAX HA CKOPOCTh JABUKEHHSI BEHTUJISLIMOHHOM
CTpyH TpeOyeT yBeJIWYEHUs TUIOAAN MOMEePEeYHOro CEYeHUs BhIPaOOTOK;

— TpoOJIEMBbI C pa3KMKEHUEM OTPaOOTAHHBIX ra30B MPHU COBMAJCHUM HAIPaB-
JIEHU BH>KEHUS JU3€EJIEB03a U BEHTWIISIHUMOHHOM CTPYH;

— TpoOJIEMBI € HKCILTyaTale TOKOMOTHUBOB B TYIMKOBBIX BEIPA0OTKAX.

Brixsionsl AM3eIbHBIX JBUTATENECH MPECTABIAIOT COO0M CIOXKHYIO CMECh ra-
30B, MIAPOB U B3BELIEHHBIX YacTHUll. COCTaB BBIXJIOMHBIX T'a30B MpPUBEACH B Ta0. 1.

Tabnumna 1
CocTaB BBIXJIOMHBIX T'a30B JA3EJIHHOIO JBATATENS
KoMIoHEHTHI BEIXIOMHBIX I'a30B KonneHTparus
N, 76—78 006%
O, 2,0—18.0 00%
H,O (mapsr) 0,5-4,0 06%
CO, 1,0—-10,0 06%
CcO 0,01-0,5 06%
Oxucbl a30Ta 0,0002—0,5 06%
YrieBoaopoabl 0,09-0,5 06%
Anpaerunsl 0,001-0,009 06%
Caxa 0,01-1,1 v/ M
benzonupen 10x10 °r/ m°

O0Bem AN3CJIBHBIX BBIXJIOIIOB CTAPAKOTCA YMCHBIINTL, UCIIOJb3YysA BBICOKOKA-
YCCTBCHHOC, HU3KOCCPHUCTOC IrOprodce, nmpomeance JOIMOJIHUTCIbHYIO OYUCTKY, Pa-
0oTou JAU3CIIA Ha O6CI[HCHHBIX CMCCIX, C U30BITKOM BO3yXd, IPUMCHCHUCM KaTaJIn-
TUYECKOM OUMCTKH BBIXJIOITHBIX I'a30B.

OIIHaKO, OTHU TCXHHUYCCKHC PCHICHHA HC IMO3BOJLANOT CHHU3UTH KOHIICHTPALIUIO
BPCAHBIX BCIICCTB 0 IMPECACIIBHO AOITYCTUMBIX KOHI_ICHTpaI_II/Iﬁ (HI[K) YCTAaHOBJICHHOI'O
HeﬁCTByIOHlHM YKpauHCKHUM 3aKOHOAATCIILCTBOM. COBpeMeHHBIC AU3CICBO3bI, OTBC-
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YAOIIME [0 TOKCUYHOCTHU BBIXJIONHBIX I'a30B HopMaThBaM NpuHATHIX B CIIIA u ctpanax
EBpocoto3a, k SKCIUTyaTaliuy Ha axTax YKpauHbl JOMYHIEHbI ObITh HE MOTYT.
OnHUM U3 BO3MOXKHBIX BAPUAHTOB CHUKEHUS] TOKCUYHOCTH BBIXJIOIIHBIX Ta30B
ABJISIETCS TIEPEXO0/T HA UCTI0JIb30BAaHHUE AIbTEPHATUBHBIX BUJOB TOIUIMBA.
CpaBHuUTEIBHAS SHEPTOEMKOCTh TOTUIUB MPUBE/IEHA B Ta0. 2.

Ta6muma 2
CpaBHHUTENIBHAS YHEPrOEMKOCTh TOILINB
TUII TOIJIUBA
OHeproeMkocTh |Bomopox | [IpuponHsit T T
(ras) ras TOIJIMBO

Becosast, kKBT- 39,45 15,45 13,36 10,17 6,47
Jac/Kr
OO0nemHas, kBT-

3
yac/mM (IIpH JaB- 3,53 11,11 9,89 8,3 4,99
JIEHUH B OJHY
aTM. )

HaunGosee BEHICOKOIHEPTETUHICCKUM U HETOKCUYHBIM M3 HUX SBIISICTCS BOJOPOI.

[lepcriekTuBBl TIEpeBOAA TU3EIBHBIX JBHTaTeNeld Ha ra3000pa3HOE TOILTHUBO
00yCTIOBJIEHBI HAKOIUICHHBIM aBTOMOOMJIECTPOHUTENSIMU OTBITOM TIEPEBOAA JTH3EIIb-
HBIX JIBUTATEJIEW Ha IPUPOIHBIN Ta3. [3]

CyIIecTBYIOT JIBa OCHOBHBIX BapHaHTa TaKOTo MPeXoa:

— TepenesKa AU3EIBHOTO IBUraTelNs B ra30BbIi, padoTaromuii mo nukiry OTTo.
[Tpu 3TOM, MOCKOJIBKY Ta3 HE BOCIUIAMEHSAETCS, MOJ00HO IU3EIbHOMY TOIUIMBY, TIPH
YBEJIMUCHHUH JTABJICHUS B IFJIMHJIPE HA TaKTE CXKATHUS, HEOOXOAUMO JT0000PYyI0BaHHE
JU3eIe CUCTEMOM 3axuranus. Takue JBUTaTesid MOTyT paboTaTh TOJBKO Ha ra3000-
pa3HOM TOTLIVBE.

— TOpucnoco0eHrne OOBIYHOTO nu3ens s padoTel Ha cMmecu JIT u merana
(Tak Ha3BIBaGMBIN Ta30U3CIbHBIA JIBUTATENb.) Y Ta30IU3€NIs KOJMYECTBO METaHa B
paboueil cMecu MOkeT KoJjiebaTbest B mpeenax 20-85% (mo Becy). s mepenenku
MOTOpa TpeOyeTcss ompeneieHHas TOBOJKAa WMEIOIICICS TOIUIMBHOW amnmapaTyphl,
KOTOpast IOJDKHA 00eCIeYrBaTh CTA0OMIBHYIO 110/1a4y HEOOIBIITNX MOPIUH TU3TOILTH-
Ba Ha BCEX PEKUMax pabOThI JBUTATEIS JJIs MTOKUTA Ta30BO3AYIITHOM CMECH.

Ha nam B3risan, Hambollee IIeIeCOO0pa3HbIM pEIICHHEeM I yCIOBHHA AKC-
TUTyaTalluy TU3EIbHBIX JBUTATEIICH B YCIOBHUAX MOJI3EMHBIX TOPHBIX BBIPAOOTOK, OY-
JET TIEPEBOJI X Ha HamOOJee PHEPrOCMKUM M HETOKCHUYHBIH dHEPrOHOCHUTENb — BO-
JOPO/I.

OcHOBHOUM TIpoOJIEMOI TPH HCIIONB30BAHUH BOAOPOJA SBISIOTCS CIIOKHOCTH
CBSI3aHHBIE C €T0 XpaHeHueMm [4].

XpaHEeHHUE BOJAOPO/Ia B CKATOM BHJIE TPEOYET BHICOKOIIPOYHBIX MHOTOCIIOMHBIX
CTaJIBHBIX 0aJUIOHOB C BHYTPCHHHMHM BKJIAJBIIIAMH U3 aYCTEHUTHOMW CTalu (COOTHO-
menue <33 kr ctanu Ha 1 kr Bojgopozaa). Cpok ciaykObl TaKuX OasIOHOB HEBEIHK.
Cnoco6HocTh Bogopoaa auddyHANpOBaTh Yepe3 YIVIEPOIUCTHIN CIUIaB (Hampumep,
CTallb) MHOTJa COTIPOBOXKAAETCS €T0 pa3pylICHHUEM BCJIEICTBUE B3aUMOJICHCTBUS BO-
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Joposia C yriiepojoMm (Tak HasbiBaemas JekapOoHuzaius). BomopoaHas koppo3us
MeTaJllIa IPUBOJUT K yTE€YKaM, YTO CO3[Ia€T YTPO3y B3pbIBA IPEMYUETo rasa.

XpaHeHHne BOJOpOJa B CXKUKEHHOM BHUJE, B cocynax Jproapa TpeOyeT BHICO-
KHMX 3aTpaT Ha OXJaxJaeHue Bojgopoaa 10 temneparypsl —253 °C. KpuoreHHble €eMKoO-
CTU HE UMEIOT HJeaJbHON TETUIOM3OJISAINH, TOATOMY O0OPYIYIOTCS CUCTEMaMU IS
CTpaBJIMBaHMS Ta3000pa3HOTO BOJIOPOJAA B aTMoc(epy, YTO B YCIOBHUSAX OTPAaHUYCH-
HOT'O MPOCTPAHCTBA TOPHBIX BEIPAOOTOK CO3/71a€T YyIpo3y B3phIBa Ipemyuero rasza. Jis
MoJa4M BOAOPOAa U3 KPUOTEHHBIX EMKOCTEH HEOOXOIMMbI CUCTEMBI pera3uduKaIivi,
MHEPIIMOHHOCTh KOTOPBIX OCJIOXKHSET CHaOKEeHHE JU3ENbHBIX JBUTaTeNNe paboTaro-
IIMX C IEPEMEHHON Harpy3KOu.

XpaHeHue BOAOPOAa B METAUIOTUIPUIAX BO3ZMOXKHO 3a CUET PACTBOPUMOCTH
BosI0pol Bo MHOTHX MeTainax (Ni, Pt, Pd u np.), oco6enno B namtaauu (850 oObe-
MoB Ha 1 06beM Pd). DT0 mo3BosieT XpaHUTh €ro B TaHKAX, COJIEPKAIIUX I'yOUaTyro
Maccy WM HAaHOTPYOKH W3 OJIarOpoJHBIX METaIOB. BOJBIIMHCTBO MaTepUaaoB Io-
3BOJIAIOT cOpOupoBaTh He Oosiee 7-8% BOOpOIa B MAaCCOBOM 101, HanboJiee coBpe-
MEHHBIC KOMITO3UTHI — 10 12,4%. HenocTaTok Takoro croco6a XpaHeHUs — BbICOKasI
CTOMMOCTB HAIOJHUTENS, MPOU3BOJIbHBIA BBIXOJ] BOJOPOJa HAa KOHTAKTE T'y04aToi
MAaCChI C KOPIIYCOM TaHKa, MPUBOJAIINN K POCTY JIaBJICHUS U BO3MOXKHOCTU €TI0 Jie-
KapOOHU3aIMK, HEOOXOAUMOCTh TIPOrpeBa METAJIOTUIPUIOB JJII CTUMYJIUPOBAHUS
BBIXOJ1a Ta3000pa3Horo Bojoposa. [locieaHee CymecTBEHHO OCIIOXKHAET CHaOXKEeHHE
nBUTaTENIeH, paboTaIOIINX C IEPEMEHHON Harpy3KOHu.

Taxkum oO6pa3oM, HU OAWH U3 CYIIECTBYIOIINX, HA CETOMHSIIHUN JI€Hb, CIIOCO-
OOB XpaHEHMs BOJOpOJa HE TO3BOJIIET 00ECHEYUTh OE30MacHOEC U SKOHOMHUYHOE
XpaHEHHE BOJOPOJa Ha JU3EJIEBO3aX M MHEBMOKOJECHBIX CAMOXOJHBIX MAallWHAX C
JTU3EJIbHBIM JIBUTATENIEM B YCJIOBUSX MOJI3EMHBIX TOPHBIX BHIPAOOTOK.

Brixon U3 cnoKuBIIEHCS CUTYallMM BO3MOYKEH MO MyTH CO3JaHMUsI KOMIAKTHBIX
r€HEPaTOPOB, KOTOPhIE OYIYyYH YCTAHOBJIEHBI HA CAMOM TPAHCIIOPTHOM CPEJICTBE MO-
I'yT BbIpaOaTbiBaTh BOJAOpOA. IIpu 3TOoM Bomopon OyAeT BbIpaOaThIBATHCS B TAKUX
o0beMax, KOTopble OyIayT cpasy MOTpeOsAThCS IBUTATENIEM, MUHUMU3UPYS TEM ca-
MBIM, BO3MO>KHOCTb YTE€UKH.

[Tonydyenue BoOpoaa HEMOCPEACTBEHHO HA TPAHCIIOPTHOM CPEJICTBE BO3MOXK-
HO XMMHYECKUM MMYTEM C UCIIOJIb30BAHUEM I'€HEPATOPOB IO TUMY AlETUJICHOBBIX WU
anmnaparta Kunna.

IIpu 3TOM, BO3MOXKHO MCIIOJIB30BAHUE CIAEAYIOMINX XUMUYECKUX PEaKIUit[S]:

1. JleiicTBue pa3baBiIeHHBIX KUCIOT HAa MeTajuibl. JIJisl IpoBeJeHUS TaKoH pe-
aKIIMM Yallle BCEro UCTOb3YIOT IIMHK U Pa30aBICHHYIO COJITHYIO KUCIIOTY:

Zn + 2HCI — ZnCl, + Hy1

2. B3aumoeicTBUE KalblUs C BOJIOM:

Ca + 2H,0 — Ca(OH), + H,1

3. I'maponu3 ruapuIoB:

NaH + H,O — NaOH + H,1

4. JleiicTBue 11€I04€H HA IUHK WIJIM aJTFOMUHUIA:

2Al1+2NaOH + 6H,0 — 2Na[Al(OH)4] + 3H,1

Zn + 2KOH + 2H,0 — K,[Zn(OH),] + H,?1
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C TeXHMYECKON TOYKH 3pEHHMS], CO3IAHUE TAKUX T€HEPATOPOB HE MPEACTABIIACT
CJIOHOCTU. 371€Ch BO3MOXKHBI BapUAHTHI MOJAYH TBEPAbIX IPAHYIHMPOBAHHBIX KOM-
MIOHEHTOB CTOKEPOM (IIHEKOBBIM MOJATYUKOM) PEryIUPyEeMON MPOU3BOIUTEILHOCTH
B €MKOCTb C JKUJKHM PEareHTOM WM Hao0OpOT, JO3UPOBAHHOI'O BIIPHICKA >KHJIKO-
CTeHl B peakTop 3arOJHEHHBIA IPAHYIMPOBAHHBIMU TBEPABIMU XUMUKAIUIMH.

TeopeTnuecku, NMpUMEHEHHE XUMHUYECKUX T€HEPATOPOB B IMape C Ta30BBIMU
JBUTATENIIMU TO3BOJUT MPUHIMUIIUAIBHO HCKIIOUUTH (32 HMCKIIOYEHUEM OKHCIIOB
a30Ta) BEIOpOC B aTMOC(hepy TOPHBIX BHIPAOOTOK TOKCUYHBIX BEIIECTB.

OnHako, B HacTosIEE BpEeMsl, TEXHUUECKAsA PeaIn3alus TaKoro peuIeHus eIe
He npopaboTaHa MOoKHBIM o0pa3zoM. [Ipobsem Tpu:

— MHEPUMOHHOCTh XMUMHYECKUX DPEAKTOPOB, JENarolas HEBO3MOXXHBIMU Obl-
CTpO€ M3MEHEHHE UX MPOU3BOJUTEIBLHOCTH, YTO 3aTPYJHUT BblIady BOAOpPOAA MpPHU-
MEHHUTEIBHO K U3MEHSIOMIEMYCS pEXUMY paOOThl ABUTATEIIS;

— BBICOKasi TEMIIepaTypa CrOpaHUs BOJOPOJA, BBIHYXAAIOIIAs KapIUHAIBHO
U3MEHATh CUCTEMY OXJaXKJIeHUs pyOallkyu JBUTATENs U MaTEepHAIbl U3 KOTOPBIX BBI-
MOJIHEHA UUJIMHAPONIOpIIHEBas rpyIa (>KapornpoyHble CIIaBbl, METAINIOKEPAMUKA);

— BBICOKasi CKOPOCTh CTOpaHUs BOJAOPOAa (AETOHAIIMOHHAS CITIOCOOHOCTH), BhI-
HYKJIAI0Iasi OCYIIECTBIIATh MEPOIPUSATUS 10 €€ CHUKEHUIO M MPUBOJAIIAS K CO-
KpalIEHUIO CpOKa CIIyKObl ABUTATEIIS.

['opa3no nepcnekTuBHEE, C TOUKU 3pEHUS IPOCTOTHI PEATU3aLNU, IEPEBOL IU-
3€JIbHBIX JBUTATeNel B razoaun3enbHble. [[0CKONIBKY BCIBIIIKA Ia30BO31YIIHON CMECH
OCYIIECTBIISIETCS] BIPBHICKOM HeOombinoi nopuuu T, nepeaenku nBUratesisi CBOJIAT-
csl K MUHUMYMY, TeMmIiiepaTypa Benbliiku Bogopoa+ T Huke, yeM y 4uCTOTO BOAO-
poJia 1 He TpeOyeT MPUMEHEHHUS CTIeIIMAIbHBIX CIJIaBOB.

Bogopon ans nutanust ABUTaTENss MOKHO MOJIY4YaTh OT KOMIIAKTHOTO JIEKTPO-
JM3€Epa, PacIloOKEHHOTO Ha JOKOMOTHBE. PeocTaT ymnpaBlIeHHsS 3JIEKTPOJIM3EPOM
JIETKO OJIOKUPYETCs C TOTUIMBHBIM HAaCOCOM, o0OecreynBasi TriOKoe U3MEHEHHUE MPOu3-
BOJICTBA BOJIOPOJIa B COOTBETCTBUE C U3MEHEHHUEM pexXuMa pabOThl JBUTATEINS.

Crnoco0 mony4yeHus: BoAopoaa (B JUTepaType BOJOPOIHO-KUCIOPOIHASI CMECh
M3BECTHA TAaKXKe Kak: ra3 bpayHa, rpemyunii ra3, kopuuHessiii ra3, HHO ras, Bons-
HOM ra3, TUAPOreH, AUTUIPOKCHU, TUIPOKCU, 3€TIEHBIN a3, KJIEeHH ra3a, OKCUrHapo-
I'eH) C MOMOILBIO 3JIEKTPOJIN3a JOCTATOUHO XOPOIIO OTpabOoTaH Ha MPAKTHUKE.

IIpu s1meKTpOoaM3€e BOJHBIX PACTBOPOB IIEIOYEN MIIM KUCIOT Ha KaTOJE MPOMC-
XOJUT BBIJIEJIEHUE BOJIOPO/I1A, HAIIPUMED:

2H;0" + 2¢” — H,1 + 2H,0

Bhinmyck TakKMX KOMIAKTHBIX 3JIEKTPOJIU3EPOB I UHKEKTOPHBIX U TU3EJIbHBIX
aBTOMOOMJIEH YK€ OCBOeH psaoM oTedyecTBeHHBIX (Hanmpumep OOO «CkaiiTek
JIT») u 3apybexubix upm (Hanpumep Alabama Hybrids LLC). Ha puc.1 npuse-
JIeHa OJIHA U3 MojieJiell aBTOMOOMIBHOTO 3JIEKTPOJIU3epa ¢ KOMIUIEKTOM JJisl €ro yc-
TAHOBKH Ha JTU3EJIbHBII IBUTaTEb.

B xoxe peakuuu BOJOPOJI CTOPAET C BBIACICHUEM TEIIa B KoJluuecTBe 285,2
kJ[>x/mMonb (npu sxxunkoit Boje). Camble nydinue sekTpoiausepsl narT KIT 1o 85%,
T.€. 3aTPaThl Ha ANEKTPOJIU3 BOJbI cocTaBsaT 285,8/0,85 = 336 kIx/Monb. [Tockonbky
BEJIMYMHOMN "MOJIB" ONepUpoOBaTh B JAHHOM CiIy4ae HEe OUeHb YJ00HO, MEpeBeeM BCE
B KustorpaMmabl: 336 kJx/moib = 18666 kJX/Kr.
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HYDROX
SYSTEMS

Puc. 1. KoMmmiekT i nepeBojia IU3€IbHOTO JBUTATEINs B Ira30113€b,
paboTaronuii Ha cmecu Bogopoa+/IT

[lepeBeneM B MOUIHOCTH BbIpakeHHYI0 B KBT 18666 k[ = 5,19 xBr*yac.
CrnenmoBatenbHO, JIs pa3ioKeHHUs | Kr BOJW HAa BOJOPOJ U KUCIOPOJ HEOOXOJAUMO
3aTpatuth. 5,2 kBr*uac unu 18666 x/{x. Ckonbko T HeoOXoauMo MOTPATUTh Ha
paznoxenue 1 xr Boawl? Ilpu tennore cropanus AT 43 M/Ix/kr u KIIJl nuzenpHOTO
neuratels ~30% I0JIE3HOEC KOJIMYSCTBO TEIIOTHI cocTaBuT 43*0,3 = 12,9 MJIx/Kr. —
X =18,666/12,9 = 1,45 xr T. Ilpu noraoctu AT 0,83 obsem V = 1.45/0.83 = 1,75
71 DTO 3aTpaThl HA pasyiokKeHue | KT BOJBI.

OrnpenennM CKOJIBKO SHEPruM BhlAeIUTCs. ['a3 mociie cropanus mpeBpaniaeTcs
B BoIy B BuJe mapa. Teruiora oOpa3oBaHusi BoJbI (IIpu ra3zonofgoOHON Boje) 242
kJ>x/Monb = 13,44 MJK/KT.

[IpeumytiiecTBa CUHTE3-Ta3a KaK TOILJIMBA, CBSI3bIBAIOT C HAJTUYUEM B HEM CBO-
6oHOTO Bojoposa. Jlo6aBka Bogopoaa k JIT TommuBy yBenTnunuBaeT CKOPOCTh U TIO-
JHOTY €T0 CrOpaHusi, CHOCOOCTBYS TeéM caMbIM pocTy unaukaropHoro KIIJI. Jlo6aBka
naxe 10% npuBoaut k cHmxenuto pacxoaa T na 30—40%.

Bbonee 3naunmbim, yeM poct KIIJI u camkenue pacxona T, s maxTHeIx qu-
3€JICBO30B M ITHEBMOKOJICCHBIX MAIIIUH, SBJISCTCS CHUKEHHE TOKCHUYHOCTH BBIXJIOI-
HbIX ra3oB. [Ipu gqob6aske 10% Boaopoia cofepkaHre B BBIXJIOMHBIX T'a3aX Caxku (CH-
JBHOTO KaHIIEpOreHa) CHIbKaeTcss Ha 75%, CHUXKAETCS COJIEp)KAHUE OKUCIIOB a30Ta,
OCEH30IMUpPEHAa U YTIIEBOIOPOIOB. [6]

[To mepe cHmwxkenus nonu [T mogaBaeMoro B HWJIMHAP CYIIECTBEHHO CHHUXKa-
totcst BeIOpockl CO, CO,; , yrieBoopo10B, allbIeTUI0B, caxku OeH3onupeHa. OIHaKo
POCT YIEJIbHOTO Beca BOAOPOAa B TOIUIMBHOM CMECH MPUBOAUT K MOBBIIIEHUIO TEM-
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nepaTypbl CropaHusi CMECHU U CKOPOCTH JI€TOHAIMU. DTO MPUBOJUT K Py HETaTHB-
HBIX MTOCJIE/ICTBUMA:

—PpOCTY BbIJICJIEHUS OKHUCIIOB a30Ta;

—pOCTY Harpy3KH Ha JIBUTaTeIb U €ro MPBBIILIEHHOMY U3HOCY.

DKCIepUMEHTAIbHBIE UCCIe0BaHuA [6] mokaszanu, yto npu 50% 3amene T
BOJIOPOJIOM, KECTKOCTh PabOThI ABUTaTeNsl Bo3pactaet 6osiee ueM Ha 100%, a nasie-
Hue B muinHapax Ha 30%. CrencTtBueM MOBBIIMICHHBIX JUHAMUYECKUX Harpy3okK siB-
JSIeTCSL COKpalleHHe MOTOpecypca JBUTaTelsl, pOCT 3aTpaT Ha €ro oOCIyKMBaHUE U
PEMOHT.

Takum oOpazoM, sl YCIOBHH SKCIUTyaTalldd KOHKPETHOTO JIBUraTesl HEOO-
XOJUMO T0I0MpaTh palioHaIbHOE COOTHOIIEeHUE B ToruBHOM cMmecu T u Bogopo-
na, obecneynBaoniee:

—CHI)KEHHE TOKCUYHOCTH BBIXJIOMHBIX Ta30B /10 BeAuuHbl YKpauHckux [TJIK;
—3koHomuto JT;
—obecrneyeHne HoOpMaabHbIX IKCIITYaTallMOHHBIX PEXUMOB paOOTHI JBUTATEINS.

BbiBOabBI:

1)IIpumeHeHne reHepaTopoB CUHTE3-Ta3a Ha IIAXTHBIX JU3€JIeBO3aX, MPHU yC-
JIOBUM T0/100pa palliOHAIIBHOIO COCTAaBa TOIJIMBHOM CMECH, MO3BOJIUT aAalNTHPOBAThH
UX K YCIIOBUSIM SKCIUTyaTalliy Ha YTOJIbHBIX IIAaXTaX YKpauHbI.

2) 3aMeHa aKKyMYJISITOPHBIX 3JIEKTPOBO30B JHM3€J€BO3aMH, MO3BOJUT IOBBI-
CUTh MPOU3BOJUTEIBTHOCTh PAOOTHI MIAXTHOTO JJOKOMOTHUBHOTO TPAHCIIOPTA 33 CUET
YBEJIMUEHUS CPEAHECMEHHOTO MpoOera JOKOMOTHBOB, MOBBIIIEHUS] CKOPOCTEH JIBH-
’KEHUSI U BECOBOW HOPMBI COCTaBOB.
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