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OCOBJ/IMBOCTI NMPOBEAEHHA NMPOLECY

SMILIYBAHHA BOAM I CIIHPTY
B YMOBAX JHAKO3MIHHHKX IMIYNBLIB

THCRKY

IIposedeno ananimuuni docaiovcenns cnocodis amiuysanis 600U ma cnupmy. 3anpononosano oes-
nepepenuil enepzozbepizarouuil cnocio 3MiUYEanis 600U MAa CNUPMY 6 YMOBAX SHAKOSMIHHUX IMNYIbCIG
mucky. Ilidibpano payionanrvii mexnonozivni pevcumu nposedenns besnepepenozo npoyecy 3Milyeanis
800U Ma CNUPMY 6 YMOBAX ZHAKOSMIHHUX IMNYIbCI8 MUCKY. /ocnionceni Qisuxo-ximiuni eracmusocmi

odepacanux cymiwe.

Kmouosi cnoBa: 60010-cnupmosi cymiwi, 6esnepepenuil cnocib, pomopHo-nyibcayitinuil anapam,
OUCKPEMHO-IMNYIbCHE 86e0eHHsL eHep2ii, 3HAKOIMINHT IMNYIbCU MUCKY.

1. Beryn

Ha cporoaninmmiii geHb NUTaHHs eHepro3bepeKeHHs Ta
ereproepeKTUBHOCTI HaOyBaOTh Bee GIJIbIIOT aKTyaIbHOCTI
i HajlexkaTh JI0 MPIOPUTETHOrO HAIPSIMKY JI€P’KaBHOI I10-
JITUKA YKpaiHu. Y TPOMUCIOBOCTI BeJWKa yBara IpHIi-
JISETHCS TOKA3HMKAM PEcypco- Ta eHEeprocioXXUBaHHH, Ta
HiZABUIIEHHS e()eKTUBHOCTI BUKOPUCTAHHS €HEPril.

OCHOBHUMHU CTPATEriYHUMK HAIPSMaMU IIiAIBUIIEHHS
eHepreTUYHOi e(heKTUBHOCTI Ta peasizallii moTeHIiany enep-
ro30epeskeHHs €: po3pOOIEHHST HOBITHBOTO eHeprosbepiraio-
4OT0 00JIaJIHAHHS Ta BIIPOBA/UKEHHS HOr0 B TEXHOJOTIYHI
JIHIT; y/OCKOHAJIEHHST TEXHOJIOTIYHUX MporeciB i obaj-
HAHHS 3 METOIO 3HMIKEHHS IMUTOMOIO CIIOKUBAHHS eHeprii
Ta MaTepiasiB; po3poOJIEHHs i BIPOBAIKEHHS €KOJIOTIYHO
Ge3IeUHUX TEXHOJIOTIi; Po3pOOJIEeHHST eHepro3bepeKHIX
TEXHOJIOTII Ta BIPOBA/PKEHHS iX Y BUPOOHMIITBO.

2. Axania niTepaTypHux KaHUX
Ta MocTaHoBKA npo6neMu

TpamuuiiiHo 711 NPUTrOTYBaHHS BOJHO-CIIUPTOBUX CY-
Milieii BUKOPHUCTOBYIOTD /iBa CHOCOOM: mepiofndnuii i 6es-
nepepBHuii. B 3araspHoMy BUTIJISAAI cXeMa OJep:KaHHS
BOJIHO-CIIUPTOBUX CYMilllell 32 JIOTIOMOTOI0 TIEPiOAMIHOTO
crocody mokazana Ha puc. 1.

VY ManoToHHaKHUX ab0 HEBEJIUKUX BUPOOHUIITBAX JJIst
o/lepKaHHST BOJAHO-CITUPTOBUX CYMilllell 3a3BUYail 3acTo-
COBYIOTBCS PEAKTOPH IEPIOMYHOTO THUILY. [HTEHCUBHICTD
nepeMillyBaHHs, JI0CTaTHS JIJIs TIPOBE/IEHHS TEXHOJIOTIYHIX
IIPOILECiB, JOCATAETbCS Ha IPAKTUI 3a3BUYAil 1IpHU BUKO-
PUCTAHHI TUIIOBUX arapaTiB-peakTopiB 3 MepeMilllyIounMu
npUCTposiMU (MillIaJIKaM1 JIOTIATEBOTO, PAMHOT0, SIKipHOTO,
CTPIYKOBOTO, MIHEKOBOTrO i T. 1.) [2].

OCHOBHI TIepeBaru Ta HeLOJMIKU MePiouIHOrO CIIoco0y
oJlepsKaHHSI BOJHO-CHUPTOBUX CyMillleii: IPOCTOTa TEXHO-
JloTigHOro obMagHaHHs; TepeMinyBanug 10 HeoOXigHoi
OJIHOPIIHOCTI He JIIMITOBAHO 3a YacOM; HeMae HeoOXiHOCTI
y miATpuMyBaHHi cTabibHOI 06’€MHOI IIBUAKOCTI i CIIiBBi/-
HOIIIEHHSI [TOTOKIB; BUMiPIOBAHHS XapaKTEPUCTUK OTPUMAHOI
CyMIiIIli i PO3paxyHOK ii MIITHOCTi MOKe BUKOHYBATHUCH TTiCJIs
3/IIiICHeHHSI TPOIlecy 3MIIIyBaHHS, JAOCTaTHBO MPOCTUMU

3acobamu BuMmipoBannsg. OCHOBHUI HEAOJMIK: HOBEACHHS
0 HEeOOXiMHOT MIIHOCTI TCJAsT MPUTOTYBAHHS CYMIIIi.
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Puc. 1. [lepiogyaumit cnocif aminrysansa sogu i cmpry [1]:
1 — EMHICTb ANA COMPTY; & — EMHICTb AA BOAY, 3 — KyNamHi EMHOCTI;
4 — ByrinbHi KOJIOHK, 5 — EMHICTE 3 FOTOBUM NPOAYETOM

Cyuachi 3acobu aBromaTusailii 103BOJISAIOTh OTPUMATH
MaKCUMAaJIbHO TOYHY MII[HICTh BOJIHO-CIIMPTOBUX CYMIillleii,
[PY BUKOPUCTAHHI YCTAHOBOK aBTOMATUYHOTO TPUTOTYBAH-
H4 BOJHO-CHUPTOBUX CYMilllel, B ITOTOIi 3 3aCTOCYBAHHSM
6e31epepBHOro crnocody OTpUMaHHSA BOIHO-CIIUPTOBUX CY-
mimreit. [list aminryBaiust y Ge3nepepBHOMY ¢ocobi BUKO-
PHUCTOBYIOTBCSI PEAKTOPH Pi3HOTO THUITY, SKi 3aCTOCOBYIOTH
y BeJIMKOTOHHQKHUX IIPOMUCJIOBUX IIpoliecax IIPU BeJH-
KUX ITBUIKOCTSX 1 TeTroTax peakiiil. Halimommpenimmvm
YCTaTKYBaHHSM /U1 3MIlIIyBaHHS IIOTOKIB BOJAM Ta CIIUPTY
€ smimryBanbHi TpyOu (Tpy6uacti s3minryBaui), cTpPyMHHHI
3MilTyBayi, 3MIiITyBaJIbHI XJTUTAKY i Bi/lIleHTPOBi Hacocu [3].

OcHOBHI TIepeBaru Ta He[oJiKu 6e31mepepBHOro crocody
OJIEPsKAHHSI BOJHO-CIIUPTOBUX CyMilleii: € OLIbII MPOIyK-
TUBHMM 1 MEHIII iHEPIiiiHUM; He MoTpeby€e 3HAYHUX A ILIO-
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e BUPOOHUYUX TIPUMIIIEHb 3 KYNa)KHUMU €MHOCTSIMU,
3HAYHO TIOKEKO0E3MEUHINIII OCKIIBKN MepeKadyBaHHsT
pizKH, MO MICTATH COUPT BiAOYBAETHCS B TEPMETUYHUX
TPYGOITPOBOIAX; FEPMETHYHICTD TPOTIECY I03BOJISIE 3HUBUTH
HE3BOPOTHI BTPATH CIIMPTY; J03BOJIIE OIEPATUBHO 3MiHIO-
BAaTHU COPTAMEHT, BUTPAYAIOYM MEHIIE 4acy Ha IiJrOTOBKY
JI0 HOBOTO BUPOOHUYOTO IIUKIY.

[Ipobiema mepexomy BiJ NepioAUYHOro cIocody 10
GesrepepBHOTO 3aJUIIAETHCS HeBUPilIeHoio. Besnka yBara
MPUJLIJIETHCSA YUCEIBHOMY €KCIIEPUMEHTY Ta MOJICJIOBAHHIO
3MillyBaHHs GiIHAPHUX BOIHO-CIMPTOBUX cyMilieli [4], ane
[IPOBE/IEHHS HATYPHUX €KCIIEPUMEHTIB 3aJIMIIAETHCS IOCUTD
ckiagauM. OCHOBHOIO TPOGJIEMOI0 MIPU 3MilllyBaHHI BOIM
Ta CIUPTY € YTBOPEHHS IIKiAJUBUX AOMIMOK [5, 6] 1o
MOTIPIIYIOTH SKICTb O/IePKAHUX BOJAHO-CITUPTOBUX CYMillleil.
[Tomyk crmoco6iB Ta METOAIB, 1O A03BOJSIOTH OJEPKY-
BaTU CYMillli 3 MEHIIOI KiJTbKICTIO NIKI[UIMBUX IOMIIIOK
i aKTyaJbHOIO 3ajayelo.

Ob6nagHanHst, B IKOMY peasizoBaHa OCHOBHA KOHIICITI[ist
MEeTOJ/ly JMCKPETHO-IMITyJIbCHOTO BBeJleHHs eHeprii (po3po-
6aeroro B ITT® HAH VYkpainu i Hemae aHaJoris) J0-
3BOJISIE [POBOJIUTH TIPOIECH 3MIlIyBaHHS BOJAU Ta CIUPTY
3a JI0IOMOroK0 OestepepBHOro crocody. Kouuenist Mmetory
TOJIATAE Y CTBOPEHHI yMOB, SIKi
3a0€e311e4yt0Th [IPU JIOKAJTbHOMY
BBEJICHHI €Heprii B TeXHOJIOTIYHY
cucreMy, 11 JUCKPETHUN PoO3I0-
Iy mpocTopi Ta iMIyJabcHUI
BB y vaci [7—10]. [lo Takoro
06JIaiHaHHST HAJIEXKATh POTOPHO-
nynbcarnitini amapatu (PITA), axi

eHepros6epiranyuii crocié 3MinTyBaHHs BOAU Ta CIIUPTY
B YMOBax 3HAKO3MIHHUX iMITyJIbCiB THCKY;

— IPOBECTH MPOMUCIIOBI BUIPOOyBaHHs Gesmepeps-
HOTO eHepro30epiraioyoro crnocody 3MillyBaHHs BOJIH
Ta CHUPTY B YMOBaX 3HAKO3MIHHMX iMIYJIbCIB THCKY;
— BuBYNTH (DHi3UKO-XIMiYHI BJIACTUBOCTI BOJHO-CIIUP-
TOBUX CyMilllell, o/lep)KaHNX B yMOBaxX 3HAKO3MiHHUX
IMITYJIbCIB TUCKY B IIMPOKOMY Jlialla30Hi KOHIIEHTpalliil.

4. MeToguka NMPoOBEAEHHA
EKCNEPUMEHTANLHUX AOCHifMEHL MPOLECY
3MilIlyBAHHA BOAM Ta CNHPTY B YMOBaxX
3HAKO3MiHHMX IMNYNLCIB THCKY

[lns mpoBesieHH AOCJI/IKEHb TpOllecy 3MilllyBaHHS
GesnepepsHum criocobom B ITT® HAH VYkpainu Oyiaun
cTBOpeHi yaboparophi crenau [14]. B pesyisrari mpose-
JICHUX HATYPHUX €KCIIEPUMEHTIB Ta /IeTaJTbHOTO BUBYEHHS
BJIACTHUBOCTEH O/lepyKaHMUX CyMillleil MEeTOJIOM XpoMmarorpa-
hivHUX HOCTIKEeHb OyJIa 3alpOIOHOBaHA TPOMKCI0BA TEX-
HOJIOTiS oflep:KaHHs BOAHO-CHUPTOBUX cymimeit. [Ipommuc-
JIOBI BUTIPOOyBaHHs TexHoJsorii (puc. 2.) 3ailicHIOBaINCH
Ha TMANPUEMCTBAX YKpaiHu.

Npu3HaYeHi /s CTPYKTYPHUX
TIepeTBOPEHb B PiZIMHI HAa MiKpo-
i Hawo- piBHi [11] 3 MeTOI0 3MiHU
il isuko-xiMiuHUX HapaMmerpis,
inTencudikaiii MacooOMiHHUX
i rizpomexaniunux npoiecis. O6-
po6ka pigunn B PITA 3zificHIOETD-
51 32 PaXyHOK IMITYJIbCHOT GaraTo-
axTopHOI /1ii: BUXOPOYTBOPEHHS,
iHTEHCUBHOI KaBiTallii, yJAapHUX
XBWUJIb, HEJIIHIMHUX T1IPOAKyCTUY-
HIX edeKTiB, 3HAKO3MIHHUX M-
myJabciB tucky [12].

B PITA 3aiiicHiOETBCST TIEpE-
TBOPEHHST eHeprii HU3BKOi KOH-
IleHTpalii B eHeprilo BUCOKOI
JIOKaJIbHO1 KOHIIeHTpAIlii y He-
CTIfIKMX TOYKaX CTPyKTypu pedoBunu. [IpocToposa i TuM-
yacoBa KOHIIEHTpAIlis eHeprii M03BOJSE OTPUMATH BEJUKY
MOTY>KHICTh IMITYJIbCHOI eHepreTwunoi maii [13].

3. 06’cxT, MeTa Ta 3apavi KOCAIKMEHHA

O6’exm docuioxncenns — TiAPOAMHAMIUHI MPOLECH TIPU
06po6JIeHH] BOJHO-CIUPTOBUX CYMillleil 3 3aCTOCYBaHHSIM
MEXaHi3MiB JUCKPETHO-IMIIyJIbCHOTO BBEJIEHHS €HEpTil.

Memoro danoi naykoeoi po6omu 6ysno pospobients Ges-
[IEPEPBHOTO eHEePro36epiralouoro crocoby oep:KaHHs BOIHO-
CIUPTOBUX CYMIIlIell i3 TPOBEAEHHSAM IPOIECY 3MilTyBaHHST
BOJM Ta CHUPTY B YMOBAX 3HAKO3MIiHHUX iMITYJIbCIB THUCKY.

Jlng 1poro BUPINIYBasMCh HACTYIIHI 3ajadi:

— Ha OCHOBi aHATITUYHUX TA E€KCIEPUMEHTATBHUX

JOCTiKeHb po3pobuTu Ge3nepepBHUN Pecypco- Ta

Puc. 2. CxeMa npoMuUC/IOB0i TEXHOIOTYHO] /Kl /18 3MillyBaHHA BOAY Ta CIOMPTY B yMOBax 3HaKO3MiHHUX
iMnyneciB THCKy: 1 — EMHICTB NiArOTOBNEHO! Bogu; 2 — EMHICTL And compty; 3, 6 — poTopHo-
nynbcauiiumit anapar; 4 — eMuicte o6pofneHoi Bogu; 5 — ButpatoMip; 7 — ByrineHa KonoHa; 8 —
EMHOCTI 3i cMakoBuMu Ta apoMmaruysuMu gobaskamy, 9 — surparomip;10 — eMuicTb roToBoi npogysLii

CyTh TeXHOJIOTII TOJIAra€ HACTYIHOMY: Bojia 3i 36ipHoi
emHocTi 2 morparmisie Ha o6pobky B PITA 3, micast yoro
HampaBJsieTbess B 36ipHy emuicth 4. Crupt i3 emuocti 1
4yepes BUTPATOMIp 2 HalpaBJsgeTbes Ha 3MinryBanHs B PITA,
KY/IH OJIHOYACHO 3 EMHOCTI 4 Yepe3 BUTPATOMIP 5 MOAAETHCSI
3azpaserigp 06pobiena Boma. Ilicist mporecy 3minryBaH-
HSI BOJIHO-CIIMPTOBA CyMilll HAIIPaBJsieThest abo y 30ipHY
emuicth 10 a6o wa kosony 7. SIKimo nepeabayeHo TEXHO-
Jioriero, To B emHicTh 10 uepe3 Butparomipu 9 m01a0ThCA
CMaKoOBi Ta apoMaTW4Hi M00aBKH 3 €MHOCTEH 8.

5. PeaynsTaTi pocnigaens thiauko-xiMiuHux
BNACTHBOCTENK BOAHO-CIMPTOBUX CyMiluen

[ocnifkeHHs KiJTbKOCTI BMICTY Ta AUHAMIKM TIKi[-
JIUBUX PEYOBUH i JOMIIIOK y BOAHO-CIIMPTOBUX CyMillaXx,
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OTPUMAHUX B YMOBaxX 3HAKO3MIHHUX IMIIYJIbCIB THCKY Ta
cyMminreid, ki Gym oTpuMaHi 3a TPaAUIiHHOIO TEXHOIOTIEI0
y amaparti 3 MilIaJKoi0 MPOBOJAUJINCH HA Ta30BOMY XpOMa-
torpadi Hewlett Packard HP 4890D, puc. 3, 4.
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Puc. 3. Buict ayeransieriny B cymiliax pisHoi KOHLEHTpaUii 3aieXHo

Bifj yacy: 4 — meplia rofvHa Oicid ofepsaHHs; § — 24 roguey micns
OfepHKaHHA

6. D6roBopeHHA PE3YNLTATIE KOCMiFMEHE
BNACTHBOCTEHR BOAHO-CAHPTOBUX
cyMmiwei

[TpexacraBiieni y craTTi pe3ysbTaTi € YaCTMHOIO KOMII-
JIEKCHUX JIOCJI/IKEHb, 1110 TIPOBOASATHCS B [HCTUTYTI TexHiU-
noi Tenodizukn HAH Yxpainn. B pesynbsrari nmposemennx
HOCTIKEeHb OYyJI0 BUABJIEHO, IO KiJbKICTh aleTanbaerimy
puc. 3 y cymimax oTpuMaHux Oe3repepBHUM CIIOCO60M
MEePEBUIILYE KiJIbKICTD alleTalb/Ieriy ¥ CyMilllaX, OTPUMaHUX
3a Tpaauiiiinoro Texnosoriero. Ilpu domy, Taka TeHaeH-
Ilisl CIIOCTEPITAEThCS B PI3HMX BapiaHTaX KOHIIEHTPAIlil.
3 4yacoM, a came, uyepes 24 TOAMHU KiJTbKIiCTh aleTaab/eripy
3HAYHO 3HUKYETHCS B CYyMillIaX, OTPUMAHKUX Ge3lepepBHUM
eneprosbepiraiounM criocobom. B cymimax, omepskaHux
TPAAUIIHUM TIEPIOAUYHUM CIIOCOOOM KIJIBKICTh alleTasibie-
rijly He JMile He 3HUIKYETBCS, aje il Ma€ TeHIEHINIo /10
30iJIbLIEHHS.

[ocmiskenHs KOMITOHEHTHOTO CKJIQAy cyMimnell B [ia-
nasoni kouiuentpamiii 10-90 % 06. Ta criBcTaBIeHHSA pe-
3yJIBTATIB AOCIIIKEHDb CyMilllell OTpUMaHUX PI3HUMU CII0-
cobaMl Ia€ 3MOTY II€PEKOHATHCH, IO TIPU Oe3mepepBHOMY
eHeprosbepirarouomMy crnocobi 3MilyBaHHS BOJHO-CIUPTOBI
CcyMiIT MaloTh Kpaili ¢i3uKo-XiMiuHi MTOKa3HWKH, OCKITBKI
BMICT IMIKIJIMBUX JOMIIIOK B HUX HUKYMIA.

Taki pesysibratu JOBOJASTDH AOIIJIBHICTH BUKOPUCTAHHS
6e31epepBHOr0 eHepro3bepirarnvyoro crocody 3MilryBaHHs
BOJIM Ta CIIUPTY B yMOBaX 3HAKO3MIHHUX iIMITyJIbCiB THCKY.

[Tizx yac npoBeseHHs 1pollecy 3MilllyBaHHSA BOJW Ta
CHUPTY B YMOBaX 3HAKO3MIHHUX IMITyJbCiB BiZOyBa€Th-
cs IHTEHCUBHUH BIJIMB HAIPy’KeHb 3CYBY, HIBUIKOCTEH
3CYyBY TOTOKY, BUCOKOYACTOTHUX OCIMJAIIN, MO0 TpH-
3BOJIUTD JI0 3HVKEHHS BMICTY NIKIJJIMBUX TOMINIOK Ta
MmoKpanienus Gi3uko-XiMivHUX TapamMeTpiB BOAHO-CIIUP-
TOBUX CyMillleil.

3anporoHoBaHa TEXHOJOTiS BIIPOBaKeHa Ha JiKepo-
ropiJvaHOMY HiANPUEMCTBI A BUPOOHUITBA JiKEPO-
ropiJluaHuX HaIoiB, a TaKoK MOKe OyTH 3acTOCOBaHA

A48
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3,00

2,50

2,00
1,50

1,00
0,50

0,00

Puc. 4. KoMnosenTHMi cKIaj BOAHO-CIMPTOBMX CyMillei B wmpokoMy Aianasodi konuedrtpauin 10-80 % of.: @ — aueranwzerig Tpaguuiiiaa
TexHonoria (anapar 3 Mimankow); @ — aueransgerig i3 sacrocysannaM PIIA; W — 2-nponaon TpaguuiiHa (anmapar 3 Mimanxom);
B — 2-nponanon PITA

Jlyis MIOpIBHAHHS BJIACTUBOCTEN BOJIHO-CIUPTOBUX CY-
Mileii, ogepKaHuX GesrepepBHUM CIOCOOOM Ta THUX, sIKi
Oyau oTpMMaHi 3a TPaAUIIHHOIO TEXHOJOrIE€ y amapa-
Ti 3 MIIIAJKOIO MPOBOAWIHNCEH TOPIBHSIBHI JTOCTIKEHHST
KOMIIOHEHTHOTO CKJIQJy PHUC. 4. B IIMPOKOMY Jianas3oHi
kounentpanin 10-90 % 06.

JUIST OJlep’KaHHs BOJHO-CIUPTOBUX cyMilredl B Xapuo-
Biif, KOCMETUYHIN, MEIUUHIN Ta IHIINUX TATY35IX TPOMHUC-
JIOBOCTI.

B noziasbiiomMy 1any€eThCs MPOBEJIEHHST HACTYITHOI ce-
pii mocuijskerb, NI BUSABJIEHHS HaibGiabIl ePeKTHBHUX
MEeTO/IiB IIPOBE/IeHHS IIpollecy 3MilllyBaHHS.

4

TEXHONOTMYECKHI AYAMT H PESEPBBI MPOM3BOACTBA — Ne 6/1(26), 2015



I55N 2226-3780

JHEPTETHKA, 3HEPTOCEEPETAOLKME TEXHONOI'MK K OEOPYNOBAHHKE D

7. BucHoBkK

Ha migcraBi npoBeseHUX eKCIEPUMEHTAJbHUX JIOCJIi-
JUKE€Hb, YMCEJbHOTO eKCIIEPUMEHTY Ta TPOMUCTIOBUX BUIIPO-
GyBaHb 3alPOIIOHOBAHO PAI[iOHAJIbHI TEXHOIOTTUHI PEKUMUI
[POBe/IeHHsT (GE31ePEPBHOTO TIPOIECY 3MILIYBAHHS BOAU Ta
CIIUPTY B YMOBAaxX 3HAKO3MIHHUX iMITYJIbCIB THCKY i pO3po-
GJIEHO MPOMUCJIOBY TEXHOJIOTII0 OJ€P:KaHHS BOJHO-CIIHP-
TOBUX CyMillIeH i3 3aCTOCYBAHHSAM JIUCKPETHO-IMITYJILCHOTO
BBE/ICHHSI €Hepril.

[TpoBeneni mocimkeHHs (HisnKO-XiMITHUX BIACTUBOCTEH
BOJIHO-CIIUPTOBUX CYMillleif, oJlepKaHuX B yMOBaxX 3HAKO3-
MIHHMX IMITyJIbCiB TUCKY B HIMPOKOMY Jialla30Hi KOHIIEHTpa-
IMi#l CBiYaTh PO MOHWKEHUN BMICT MIKIITUBUX TOMITIOK,
1[0 B CBOIO YEPry MOKPAILYE AKICTb OTPUMAHUX CYMIIIE.

ABTOD BUCJIOBJTIOE MNPY MOASIKY 32 CIIPUSHHS Y MTPOBe-
JICHH] JocaiKenp 1. T. H., npodecopy Iypukosiii 10. O,
Kosznosepkiit A. II. ta TpynoBomy xosektuBy CyMCbKOTroO
Jikepo-ropisuaroro mignpuemctsa TOB «Topo6unas.

NMiTepaTypa

1. Makapos, C. 0. MunoBanun B TeXHOJOTUN U 00OPYAOBAHUT
npurotosienus Bogok [Texcr] / C. 0. Makapos, U. JI. Cias-
ckasg. — M.: OO0 «HUIIKII] Bocxoxa-A», 2011. — 156 c.

2. 3amopckuii, B. M. Mntencudukanus XUMIKO-TEXHOJIOTHIECKIX
MIPOIIeCCOB HA OCHOBe cucTeMHoro noxona [Teker] / B. M. 3a-
nopekmit. — K. Texnuka, 1989. — 208 c.

3. Unbuna, E. B. Texuomorust u 060pyoBanue st MPOU3BOICTBA
BO/IOK n JKkepoBogounbix nszenuii [Texer] / E. B. Wabnna,
C. I0. Makapos, 1. JI. CraBckas — M.: [leJIn, 2013. — 491 c.

4. Miroshnichenko, S. Excess properties of non-ideal binary mix-
tures containing water, methanol and ethanol by molecular
simulation [Text] / S. Miroshnichenko, J. Vrabec // Jour-
nal of Molecular Liquids. — 2015. — Vol. 212. — P. 90-95.
doi:10.1016/j.molliq.2015.08.058

5. Zhao, J. Self-assembly of some long-tail surfactants driven by
water addition in ethanol [Text] / J. Zhao, X. Xu, W. Dong,
H. Yu // Colloids and Surfaces A: Physicochemical and Engi-
neering Aspects. — 2015. — Vol. 484. — P. 253-261. doi:10.1016/
j-colsurfa.2015.08.006

6. Huang, Z. Isobaric vapor-liquid equilibrium of trifluoroacetic
acid+water, trifluoroacetic acid+ethyl trifluoroacetate and ethyl
trifluoroacetate+ ethanol binary mixtures [Text] / Z. Huang,
L. Li, M. Zhou, H. Jiang, T. Qiu // Fluid Phase Equilibria. —
2016. — Vol. 408. — P. 88-93. d0i:10.1016/j.fluid.2015.08.012

7. HMomunckwmii, A. A. JluckpeTHO-UMITY JIbCHBIN BBOJL oHeprun | Tekcr] /
A. A, Jlormuckwmii, B. U. Bacok, A. 1. Hakopuesckuii, 10. A. ITypu-
koBa. — K.: UTT® HAHY, 1996. — 196 c.

8. Jlomnckwmii, A. A. Hanomacurrabupie a¢hheKTbl IpU ANCKPETHO-
uMmIyJabcHoil Tpancopmanun sxepruu |[Tekcr] / A. A. [lo-
sunckuii, b. M. Bacok // Wkeneprno-husnuecknii ;xypHai. —
2005. — T. 78, Ne 1. — C. 15-23.

9. Bacok, B. 1. OcobennocTn ruipoiMHaMUKN POTOPHO-TIYJIbCa-
IIOHHBIX ammapatos auckosoro tuma [Texcr]| / B. 1. Bacok,
B. B. [laBoizenxko, 10. C. Kpasuenko u ap. // Ilpomblimiernas
temnorexunka. — 2003. — T. 25, Ne 3. — C.21-25.

10. Jomuuckuii, A. A. AaumabaTueckn BCKUIAIONMe OTOKH. Teo-
pus, BKCIIEPUMEHT, TeXHOJIOTHYeckoe ucnosbszosanue |Teker] /
A. A. JTonnnckuii, B. U. Bacok, A. 1. Hakopuesckuii. — Kues:
Hayxosa nymka, 2001. — 207 c.

11. Bacok, b. 1. MccaeoBane MUKPOCTPYKTYPBI ITIOTOKA SKUIKOCTH
B poropHo-myiascanmonnoM annapare [Teker] / B. U. Bacok,
10. C. Kpasuenko, b. B. /dassiienko, M. A. Ilupoxkenko //
Jomosigi HAHY. — 2003. — Ne 11. — C. 71-76.

12. JlaBuznenko, B. B. Temnoo6men, TuapoauHaMUuKa W MPOIECCHI
JIICTIEPIUPOBAHUS B POTOPHO-IYJIbCAIIMOHHBIX 1 MOHOTPaHYy-
JAUMOHHBIX annaparax [Tekcr]: amcce. ... JOKT. TeXH. HayK:
05.14.06 / b. B. [lasuzmenko. — Kues, 2009. — 365 c.

13. Haxopuesckwuii, A. V. TuppoamHamMuka 1 TEIJIOMACCOTIEPEHOC
B IeTepPOreHHbIX CUCTEMaX M I11yJbcupylonmx norokax [Teker] /
A. . Haxopuesckuii, b. V. Bacok; nox pexn. A. A. Jlonun-
ckoro. — Kues: Haykosa aymka, 2001. — 347 c.

14. [lomwnckuii, A. A UccrenoBanue Biausinust Metona /J[MIBD na
csoiictBa Boapl [Texer] / A. A. Joaunckuii, 10. A. Illypukosa,
. A. [lyboskuna // Kepamuka: Hayka u sxusapio. — 2013, —
Ne 2(20). — C. 4-6.

OCOBEHHOCTH NPOBEAEHHA MPOLECCA CMEWUMBAHKA BOABI
H CMHPTA B YCNOBHAX 3HAKONEPEMEHHBIX HMNTYNILCOB
AABNEHKA

TIpoBezieHBI aHATUTHYECKIE HCCIEA0BAHIS CIIOCOO0B CMEIINBa-
HUSE BOZIBI U criupTa. [IpesiyioskeH HenpepbIBHbIN sHeprocOeperaonimii
CTI0CO6 CMEITUBAHMST BOJIBI 1 CIIMPTA B YCJIOBUSIX 3HAKOTIEPEMEHHBIX
HUMITYJIbCOB JlaBiienst. [1o100paHbl painoHaIbHbIe TEXHOJIOTHYECKIE
PEKUMBI IPOBE/ICHIs HEIIPEPBIBHOTO MIPOIleCca CMEITNBAHIS BOJIbI
7 CIUPTA B YCJIOBHUSAX 3HAKOTIEPEMEHHBIX MMITYJbCOB IABJICHHUS.
WccnenoBanbl hU3nKo-XMMHUYECKNE CBONCTBA TTOJTYYEHHbBIX CMeCeil.
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