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In the work the process of drying vegetable raw mate-
rials, namely, vegetable excrements of carrots, beets and
greenery — parsley, is investigated. Drying experiments
were carried out in the newly developed design of a conti-
nuous vibration vacuum dryer with a damping device, which
allows to reduce the consumption of electric energy by
reducing the load on the central shaft with perforated trays,
such constructive solution significantly increases life of the
working units of the machine. The kinetics of moisture con-
tent of vegetable excrements and greens was investigated,
dependence of the duration of the process on main tech-
nological parameters of the vibration vacuum dryer, namely
amplitude and frequency, was determined.

The study of qualitative indices of the obtained concen-
trated products, namely, the structural characteristics of dried
vegetable cultivars, was conducted. Based on the results of the
study, it was found that the use of vibration during drying of
the exhaust fumes contributes to the preservation and
formation of the statuary characteristics (swelling, solubility
and recovery) of the dried product. The specified characte-
ristics made it possible to establish that during heat treat-
ment it is very important to reduce drying time and tempera-
ture. These studies have proven the perspective of producing
dried carrot and beet harvested in the proposed way. It allows
to regulate qualitative indicators of the final product: color,
brightness, consistency, viscosity, physical and chemical pro-
perties. This product can be used in a wide range of food
industries, for example: as an additive to juice, as a candy
mass filler, as a filling for confectionery products, as a biolo-
gical additive to healthy food.
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PROCESSES AND EQUIPMENT FOR FOOD INDUSTRIES

AOCNIAXEHHA CTPYKTYPHUX XAPAKTEPUCTUK
| KIHETUKM NMPOLLECY CYLUIHHA POCNUHHOI
CUPOBMHM Y BIBPALIINHIA BAKYYMHIN CYLWAPLI

A.M. Capaapos, O.A. Mask, I'.I'. lllepiuHs0B
Xapxiscokuii Oeparcaruil yHigepcumem xapyy8anHs ma mopeieii

Y emammi docniosceno npoyec cywinia pociuHHOI CUPOBHU, A came. 0804e8UX
BUYABOK 3 MOpPK8U, OypaKy ma 3eneni nempywku. Excnepemenmu nposoounu &
PO3pobenill HOBII KOHCMPYKYIT 610payitinol 6axyymMHoi cyuapku oesnepepenoi Oii
3 AMOPMU3AYIUHUM NPUCMPOEM, AKULL 0AE 3MOSY 3MEHUUMY BUMPAMU eNeKMPUYHOL
eHepeii 34 PAaxyHOK 3MEeHUIeHHS HABAHMANCEHHSA HA YeHMpANbHUll 6al 3 nep-
Goposanumu nomxamu. Taxe KOHCPYKMuUGHe piulenHss Cymmeso 30ibULye mepmin
pobomu pobouux gysnie anapama. Jociionceno Kinemuxy 3MiHu 80J10206MICNLY 080-
uesux BUYABOK I 3ejleHi, BU3HAYEHO 3ANENHCHICMb MPUBATOCMI Npoyecy 8i0 OCHO8-
HUX MeXHON02IYHUX napamempie pobomu 6iOpayiinoi 8aKyyMHoOli cyuapku —
aMARIMyOu ma 4acmomu.

Ilpogedeno oOocrnidoicennsa AKICHUX NOKA3HUKIE OMPUMAHUX KOHYEHMPOBAHUX
NpOOYKMi6, 30KpeMd CMpPYKMYPHUX XAPAKMEPUCMUK —BUCYULEHUX 080Ye8UX
suuagok. Ha niocmasi ompumanux pe3ynibmamié 6CIMAHOBNIEHO, WO 3ACMOCYBAHHS
gibpayii 6 npoyeci CYWIHHA SUHABOK CHPUSIE 30EPENCEHHI0 MA (DPOPMYEAHHIO
CMYKIMYPHUX XAPAKmMepucmux (HAOyXanms, po3uuHHicmy i GiOHOBNIEHHS) CYULEHO20
npooykmy. Busnaueni xapaxmepucmuxu Oanu 3M02y 6CMAHOSUMU, WO Ni0 4ac
Menio6oi 06poOKU Oyice BANCIUBO ZMEHWUMU MPUBANICMb Npoyecy CYUIHHA U
memnepamypy. /lani 00cnioxcenHs 008enu nepcnekmusHicmes eUpoOHUYmMaEa cyuie-
HUX BUYABOK 3 MOPKEU Ma OYPAKY 3anponoHosanum cnocobom. Lle oae 3moey
pezyniosamu SKIiCHI NOKA3HUKU KiHYeB020 NpoOdyKmy: KOJIpP, SACKPAGiCMb, KOHCUCHEH-
yiro, 8 ’s13kicmo i Qizuxo-ximiuni enacmusocmi. Pospobaenuti npooykm MOXiCHA GUKO-
PUCMO8Y8amy 8 WUPOKOMY CHEKMpi Xapyogoi 2anysi (0obaska 6 cik, HANnosHioeay
YYKEPKOBOI Macu, HAYUHKA OJii KOHOUMEPCLKUX 6upoodis, Oionociuna 0obaska 00
0300pP0BY020 XAPUYBAHHS, NPSIHO-APOMAMUYHUL NPOOYKM).

Knrouoei cnoea: pesicum cywinHs, KOHYEHMPOBAHi NpoOyKmu, 8iOpayilni cy-
WapKu, 0804esi GUYABKU, CYULeHA 3eTleHb.

MocranoBka npodaemu. CyiliHHS — EHEPrOEMHHUH Mpolec, 1[0 MoTpedye
noHaya 20% eHeprii, sika BUKOPUCTOBYETHCS XapuoOBOIO MpOMUCIOBicTiO. EHepre-
THYHA e()EeKTHBHICTh MPOIIECY Ta SKICTh T'OTOBOTO MPOIYKTY € JTBOMA KIIFOYOBUMH
¢dakTopaMu B CYIIiHHI NMPOAYKTIB XapuyBaHHs. [IMTaHHS SHEPrOCHOXUBAaHHS Ta
MOMUT Ha SKICHE CyXe XapuyBaHHs, SIKE Ma€ TPUBAIUI TepMiH 30epiraHHs, Iie
OLIbIIIE CIOHYKAIOTh BYUCHUX PO3POOIISATH HOBI TEXHOJIOTIT BUPOOHUIITBA TIPOYKTIB
xapuyBaHHs [1].

Crin 3a3Ha4MTH, IO BUPINICHHS MUTaHb PO3POOKH HOBUX TEXHOJOTIH HEpo3-
PHUBHO TOB’SI3aHE 3 YJIOCKOHAJICHHIM arapaTypHoro oOpMIICHHS Ta CTBOPEHHIM
HOBHMX amapariB, B SIKUX JOCITAa€ThCS 3HAYHA IHTEHCH(IKAILlis MPOoIecy TEIo- Ta
MacooOMiHy [2].
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AHaJi3 ocTaHHIX Jocaimkens i nydaikanii. ¥ [3] BUBUEHO BIUIMB PEXKHUMIB
CYUIIHHS Ha YepBOHMI OypsiK 3 TOUKH 30py OeTaiHOBOi aucmepcii Ta momideHomny,
3MIHH MIKpOCTPYKTYpH. [Ipoliec CynpoBoIKyBaBCs 3aCTOCYBaHHIM KOMOIHOBaHUX
MeToiB cynrinHs (koHBekiiero i CBY cymriHHAM), MPU3BOANTS 10 KpaIoro 30epe-
JKEHHsSI BMICTYy OIOaKTHMBHHUX CIIOJyK. Pe3yiabTaTw mMokasaiau, M0 KOMOiIHOBaHI
METO/IM CYIIiHHS TPU3BENH JI0 CYTTEBOrO 30epekKeHHs (ITOXIMIYHOTO BMICTY
MOPIBHSIHO 3 TPAIUIIHHUMH METOJJAMH.

VY [4] npencraBiieHi pe3yabTaTH €KCIEPUMEHTAIBHUX JOCTIHKCHb, Ha MiJCTaBl
SKHX BCTAHOBIICHI ONTHMAJbHI MapaMeTpu CYNIHHA Ta PO3poOJIeHi CTyIeHeBi
PEXUMH 3HEBOTHEHHSI, SIKI TAPAHTYIOTh BUCOKUH CTYITiHB 30€pEKEHHS TIEKTHHOBUX
1 010JIOT1YHMX PEUOBHH.

VY [5] Bu3HaUeHO KIHETHKY BaKyyMHOTO CYIIiHHSA. Pe3ynbTaTH mokaszaid, II0
cyuriHHs npu Temriepatypu 70°C crnpusie 3MEHIIEHHIO TPUBAJOCTI CYIIIHHS, a
TaKOXK 30€pEeKEHHIO SIKOCTi TOTOBOTO MPOAYKTY.

VY [6] po3pobiieHo cUCTeMHMIA MiAXin Jjsi BUOOPY ONTHMAIBHUX MapameTpiB
cymrinas. Lel migxin Moke 3a0e3MeYuTH MPOCTi BKA3iBKH JJIsl BUOOPY poboumx
napamMerpiB BiOpaliifHUX Cymapok JJisi CYIIiHHS POCITMHHOI CHPOBUHH.

V [7] npoBeneHi AOCITiPKEHHSI TapaMeTpiB SIKOCTi, TIOB’s3aH1 3 3MIHOIO KOJIBOPY
BHACIIJZIOK 4acy i TeMmrepaTypu 30epiraHHs. BaximBicTh mapamerpiB SIKOCTI JUIs
3MIHHM KOJBOPY OIIHIOBAjacs BIIHOCHO OJWH OJHOIO: Peakilis Aerpajialii IyKpiB
Ta peakilii JecTPyKIii acKOpOIHOBOI KHUCIOTH BHSBHIACS BAXKIMBOI JUIS 3MIHH
KOJIbOPY TOTOBOT'O MPOIYKTY Iijl Yyac 30epiraHHs. AJie 3aJuIININCI HEBUPIIICHHI
MUTAHHS 3QJIGKHOCTI SIKICHAX ITOKa3HHWKIB TOTOBOTO TMPOJYKTY BiJl OCHOBHHUX
napamerpiB 00poOKH CHPOBHHHU.

VY [8] po3pobiieHa HOBa METOAMKA CYIIIHHS, B OCHOBI sIKOT KOMOIHAaIlis yIbTpa-
3BYKOBOTO Ta JeTiiparaiiiiHoro Bakyymy. Lle ckopouye yac BUCHXaHHS W TiIBU-
HIy€e SIKICTh CKUOOUOK MOPKBH. MOpPKBY CYIIHIIHU 3a JOTIOMOTOI0 YIIBTPa3BYKOBOT'O
BaKyyMy Ta BakyyMHoi cymku rnpu 65°C ta 75°C. Ha mBHAKICTH MPOLIECY CYTTEBO
BIUITMHYJM TEXHIKA 1 TeMIEpaTypu CYIIiHHS, ane BHUKOPUCTAHHS KOMOiHOBaHHX
METO/IMK YCKJIaJHIOTh TIPOBEACHHS MPOIIeCy Ta CIPUSIOTH 30UIbIICHHIO BUTpPAT Ha
BHPOOHHIITRO.

BiOpariiiai cymapku IIUPOKO 3aCTOCOBYIOTBCS ISl CYIIIHHS CHPOBHHH 200
TOTOBOI MPOJYKIIii 3aBISKU IepeBaraM IpH MepeMillyBaHHI Ta MIBHJIKOCTI Tepe-
0iry temo- 1 MacooOMiHHUX mporeciB [9]. ExcriepuMenTanbHi JOCTiIKEHHS TIPo-
BOJMJIMCH Ha CyIIapili 3 GTOPOIUIACTOM Y JJabopaTOPHUX yMOBax. Bmict Bomorocti
B TMpOIECi CYIIIHHS BHMIPIOBAJIM, BHUKOPUCTOBYIOUM BigiOpaHi YacCTHHKH SIK
eranoH. BusBneHo, 1o 3acTocyBaHHs BIOpallii py CYIIiHHI CHPOBHHHU BIUIMBAE Ha
3MIHY BOJIOT'OCTI, aJie pallioHalibHI poOoUi mapamMeTpu 0OpPOOKH Ta IX KOpEINsLis 3
MOKa3HUKAMHU SKOCTI HE HaBeCHI, 0 HE Ja€ 3MOTY MPOrHO3YBATH BIACTHBOCTI
TOTOBOT'O MIPOIIYKTY.

Bce 11e nae mifcraBu cTBEpIHKYBATH, IO JTONUIBHUM € TIPOBEACHHS JOCIIKEHb
BIUIMBY POOOYHMX TapaMeTpiB CYIIIHHS Ha SKICHI XapaKTEepUCTUKU CYIIEHHX MPO-
JYKTIiB 1 BCTAHOBIICHHS B32€MO3B’ 3Ky MK OOpaHUMU peKUMaMH Ta TIOKa3HUKAMH
saKocTi. J{ns mepepoOKu cUpOBUHH OyJio 00paHO YCTaTKyBaHHS 3 BHKOPHUCTAHHSM
BaKyyMHOI TEXHOJIOT1i, Ka JIa€ 3MOT'Yy CYTTEBO 3HU3UTH TeMIepaTypy KUIIHHS B
poboui kamepi (o 45°C), o 3a0e3nedye 30epeKeHHs TePMOIa0LIbHOT PEYOBUHI
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1, sIK HACIIZAOK, MIJBUIICHHS SKOCTI Ta Xap4yoBOI IIIHHOCTI OTPUMAHUX MPOIYKTIB.
Kpim Toro, st inTecudikaiii nporecy 3HEBOIHEHHS 3aIIPOIIOHOBAHO BHKOPUCTO-
BYBaTH HHU3bKOYACTOTHI KonuBaHHS. OIHHUM 13 KPUTEPIEB SKOCTI CYIIEHHUX IPO-
IYKTIiB € CTYIiHb HAaOyXaHHS, PO3YMHHOCTI Ta BiIHOBIIIOBAHOCTI, TOMY JOCIIiJKe-
HHS MaloTh OyJyTh CIIPSIMOBAaHI B IIbOMY HAIIPSIMI.

MeTor cTaTTi € MOCHIKEHHS BIUIMBY TEXHOJOIIYHHMX IMapaMeTpiB MpOIeCcy
CYUIIHHS HA TPUBAIICTh MPOIECY Ta SKICHI XapaKTEPUCTHKH BHCYIICHOTO IPO-
IOyKTy (HaOyXJIiCTh, PO3UMHHICTH 1 BiJTHOBJIIOBAHICTH).

J7ist TocsSTHEHHS] METH MOTPiOHO BUPININTH TaKi 3aBJaHHS:

- TMpOoAHANI3yBaTH CIOCOOM ¥ TEXHONOTIYHI aCleKTH BHUPOOHMIITBA CYIIEHHX
HaniBpaOpHKaTiB i3 POCIUHHOI CHPOBUHU, BU3HAYUTU HANPSMKH YIOCKOHAICHHS
MPOIIECIB Ta anapaTiB, [0 BUKOPUCTOBYIOTHCS JUISl peaiallii mpolecy CyIIiHHS;

- po3pobuTH BiOpaliliHy BaKyyMHY CYIIapKy 3 aMOPTH3AI[IHHOI0 MPYKHHOIO
Oe3repepBHOT IiT JUTst CYNIIHHS POCTHHHOI CHPOBHHU;

- JIOCTINTH BIUIMB TEXHOJOTTYHHMX MapaMeTpiB (aMIUTITYyIH Ta YacTOTH) MpPO-
Iecy CYIIHHS Ha TPUBANICTh MPOIECY Ta Ha SKICHI XapaKTEpPUCTUKU CYHICHUX
MPOAYKTIB (HAOYXJIICTh, PO3YMHHICTD 1 BIIIHOBIIOBAHICTH).

Marepianu i metoan. [ 3a6e3nedeHHs TOCTIHHOTO O6e3MepepBHOro CYIIiHHS,
a TaKoX JUIS MiZIBUIICHHS SIKOCTiI TOTOBHX MPOIYKTIB Oyia po3poOiieHa BiOpaiiiiHa
BaKyyMHa cyIllapka Oe3repepBHOI il 3 aMOPTHU3AIIHOI0 IPYKUHOIO (puc. 1).

16
17
18

19
20

21

Puc. 1. Bidpauiiina BakyymMHa cymapka Ge3nepepBHOI il /sl CyIIiHHSI 0BOYeBOi
cHpPOBUHM: 1 — onopy; 2 — 3anipHui KianaH; 3 — ropsaoBuHa; 4 — poboya Kamepa;
5 — pobouuii Baj; 6 — KapKac Juls JIOTKIB; 7 — JIOTKU 3 OTBOPAaMH 3MiHHOT'O IIEPETUHY;
8 — cyl1ipHe 3BapHe 3’€THaHHS; 9 — KIlanaH il BUIAIEHHS Ha/IJTUIIKOBOTO THCKY;
10 — manomerp; 11 — 3atuckay; 12 — kpuika anapaty; 13 — no3ytouuii kianas;
14 — 3aBaHTaxyBaJbHUH OyHKEp; 15 — yminbHIOBaY; 16 — Bibpartop; 17 — Tpydonposin
CHCTEMH BaKyyMyBaHH; 18 — maTpyOok [uis mojadi TemioHociss; 19 — naposa 0000HKa;
20 — natpy0OoK [UIsl BiIBEICHHS KOHJEHCaTy; 21 — aMopTH3aLiiiHa NpyXuHa
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Peamizanist cymiHHs B anaparti 371HCHIOETHCS TAKMM YHHOM: BUYABKH 3 MOPKBH
13 3aBaHTaXXyBaJbHOrO OyHKEpa J03YIOThCS KJIAllaHOM Ha JIOTKHM 3 OTBOpaMH
3MIHHOTO TEPETHHY, SKi 3aKPIMJIeHI B KOPITYCi JJIsl JTOTKIB Ta MPUEIHAHHI CYIIiTb-
HUM 3BapHHM 3’€IHAHHSAM 10 poOodoro Baya. PoOouwmii Ban mia’€aHYETbCS JI0O
BiOpaTopa, IO CTBOPIOE MeXaHIuHI KOJNMBAHHSI, a 3HU3Y 3aKpilUICHUH B aMOpTH-
3allifHIN MPYKKHI, SKa A€ 3MOI'Y 3MEHIIIUTH BUTPATH €JIEKTPUYHOI eHeprii 3a paxy-
HOK 3MEHIIICHHSI HaBaHTA)KCHHS Ha IIEHTPAJbHUI Baj 3 mep(opoBaHUME JIOTKAMHU.
Take KOHCTPYKTHBHE PillIeHHsSI CYTTEBO 30UIBIIYE TEPMiH €KCIUTyaTalii pobodnx
By31iB amapata. HarpiBanHs po0O0o40i KaMepH 3IiHCHIOEThCS 3a JOMOMOIOK Iojadi
napy B MapoBy 0OOJIOHKY Yepe3 MaTpyOoK Ta BUMIPIOETHCS MAHOMETPOM, a Ha[IUIII-
KOBHIA TIap BHBOJUTHCS KJIAlaHOM. BrBaHTakyBaHHs BUCYIIEHOTO MPOAYKTY 3JIiH-
CHIOETBCSI 32 JIOTIOMOTOI0 3aMipHOro KiarnaHa, 4yepe3 TOpJIOBUHY, TOMY IO CyIIap-
Ka TpaIoe B Oe3MepepBHOMY PEXUMI, a IPOAYKT TIOKHJAE anapar NepiouyHo, a
caMe HAKOMHMYYEThCSA 10 3a3HAYEHOI MacH, Ticis YOro CIpaibOBYE 3amipHHUN
knanaH. Takuii TpUHIKN Ja€ 3MOTy 30eperTu BakyyM B amapati. Poboua Bakyym
KaMepa TepMETH3YEThCS METaJeBHMHU YIIUIbHIOBAYaMHU Ta 3aTHUCKauaMH, IO
(IKCYIOTh KpUIIKY arapara.

OIHMMH 3 TIOKA3HHUKIB SIKOCTI, IO BHM3HAYAIOTHL CIIOKHMBYI T4 TEXHOJOIIYHI
BIIACTUBOCTI CYIIEHOI MPOJYKIIii, € CTYIiHb ii PO3YMHHOCTI Ta CTYIiHb HAOyXaHHS
B 3MOuyBaJbHIN piguHi. CTyneHeM HaOyxaHHs Ha3WBAIOTh BiJHOIIECHHS MacH BO-
JIOroro mpoxykry m, (micis HaOyXaHHS HPOTATOM 4Yacy T) 0 MOYaTKOBOI Macu

CyXOro Npoaykry m, . BusHadeTbcs 3a popmyroro:

mB

0="2.100%. (1)

mC

CryniHb pO3YMHHOCTI 3pa3KiB BU3HAYaBCA 3a (POPMYIIO0:

m _
D=—2.100% =" """ 1009, )
m m

H H

e m, — Maca PO3YUHHOI 3a Yac T YaCTHHH 3pasKa, KI; m, — Maca HepPO3YMHHOI

3a yac T YaCTHHH 3pa3Ka, KT.

CrymeHi pO34YMHHOCTI Ta HaOyXaHHS BHM3HAYAJIKMCh JUISI OBOYEBHUX BHUYABOK,
BUCYIICHUX B eKCIIEPUMEHTANbHIA BiOpalliifiHii BakyyMHiil cymapii 3a yMOB
pi3HUX pEXUMIB 00pOOKHM CHPOBHHH, a caMe: 31 3MiHOI aMIunityau (4, M) Ta
yactotd (v, I'm). BusHaueHa KiIbKiCTh CUPOBHHH (7, ) 3a]MBalach BU3HAUCHOIO
KUTBKICTIO BOJIM 1 BUTpUMYBajach mpotaroM T = 15 xB. [licis nporo Boay 31uBaiu
Ta BHU3HA4YalIM Macy BOJOroro mnpoaykry (m,). Bomoruii 3pa3zok momimanu B
CyHmIMiIbHY Imady, BUCYNIyBaJIM Ta BU3Hadanmu Horo mMacy. OTpuMmaHa maca sBIIsi€
co0010 Macy HEpO3YMHHOI 3a 4ac T YaCTHHU MPORYKTY (m, ). Maca po3dMHHOI 3a
4ac T YAaCTHHU 3pa3Ka BH3HAYalach K Pi3HHUIA MDK IOYaTKOBOIO Macorw (m,) Ta
MAacol0 HEpO34MHHOI 3a 4ac T YACTHHU 3pa3ka (m, ).

BuknageHHsi OCHOBHHMX Ppe3yJbTaTiB JOCHITKEHHsS. 3 METOI BU3HAYCHHS
BIIMBY OCHOBHHUX TEXHOJIOTIYHUX MMapameTpiB CYIIHHS, aMIUIITYyIH, YaCTOTH KO-
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JMUBaHb 1 BaKyyMy B amapari Ha IIBHJKICTH Nepediry mporecy Oylu MpoBereHi
SKCIIEPUMEHTH 3 CYIIiHHS POCIMHHOI CHPOBHHHU Ta BH3HAYECHHS BOJIOTOBMICTY B
CYIIEHUX MPOIYKTaX.

Pe3ynbTaTi eKCIepUMEHTAIBHUX JOCHIKEHb KiHETHKH CYNIIHHS POCIHHHOT
CHpOBHHU 3aJISKHO BijJ mapaMerpiB CymIiHHs HaBeneHi Ha puc. 2—4. Excnepu-
MEHTH TPOBOJIMIIM 332 YMOB Pi3HHUX TEXHOJOTIYHUX MapaMeTpiB CYNIiHHSA, SKi BKa-
3aHi B Ta0I. 1.

Tabnuya 1. PeskuMu cylIiHHS OBOYeBUX BUYABOK

HaiimenyBanHs Amnityna, M Yacrora, 't Tuck, MIla
Pexnm 1 0 0 0,09
Pexum 2 0,005 6 0,09
Pexum 3 0,005 8 0,09

Ha puc. 2 npencrapiieHi pe3yabTaTH €KCIIEPUMEHTY KIHETHKH CYILIHHS BUYaBOK
3 MOPKBH 32 YMOB Pi3HHX MapaMmeTpiB cylniHHA. Tak, mporec CyIIiHHS BHYaBOK TPH
pexumi 3 TpuBae 82 XB, a IpU pekuMi 2 — 96 XB, TPUBAIICTh MPOIECY CYLTIHHS
npu pexxumi 1 mpoxomuts 118 xB, mo Ha 45% Oinblie, HXK MPH pekuMi 3.

@, KI/KT 7

0 20 40 60 80 100 t-60"¢c
Puc. 2. KineTuka cymiHHA BUYABOK 3 MOPKBH: | — pexuM 1; 2 — pexxum 2; 3 — pexxum 3

Ha puc. 3 nmpencrapiieHi pe3ybTaTH €KCIIEPUMEHTY KIHSTHKH CYIIIHHS BUYaBOK
3 OypsIKy 3a YMOB Pi3HUX MapaMeTpiB CYIIiHHS.

@, KI/KI'g
2,0
1,57
1,0

0,5+

0 20 40 60 80 100 120 140 t-60",¢c

Puc. 3. Kineruka cyminna BUUaBOK 3 Oypsky: | — pexuM 1; 2 — pexxum 2; 3 — pexxum 3
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Tax, cymriHHs BU4aBOK Ipu pexxumi 3 tpuBae 104 xB, mpu pexxnumi 2 — 112 xs.
TpuBamicTh Tporecy CymiHHA Npu pexumi 1 mpoxomuts 146 xB, mo Ha 40%
OuIbIIe, HIK TPU peKUMi 3.

Ha puc. 4 npezacrapneHi pe3yabTaTH eKCIIEPUMEHTY KIHETHKH CYIIIHHS TETPYIII-
KU 33 YMOB PI3HUX MapaMeTpiB CyITiHHS.

Tax, CymiHHS NETPYIIKU NP pekuMi 3 TpuBae 76 XB, npH pekumi 2 — 88 xB.
TpuBamicTh MPOXOHKEHHS MPOIECY CYIIiHH MpH pexkumi 1 mpoxoauts 108 XB, 110
Ha 42% Oinblle HDK P pexXuMI 3.

@, KI/KT 1

0 20 40 60 80 100 t-60",¢

Puc. 4. Kineruka cyminns nerpymku: 1 — pexum 1; 2 — pexum 2; 3 — pexum 3

[IpoBeaeH1 JOCTIIKEHHS qaJId 3MOTY IIATBEPAUTU PEKTUBHICTH BUKOPHCTAH-
Hs1 BiOparlii B mpoliecax CynriHHS POCIMHHOI CHPOBHHH.

Takox CitijJ 3a3HAYNTH, 10 BUYABKU 3 OYpSKY 3a OJHAKOBHX IapaMeTpiB Ipo-
1ecy cymarbesi Ha 26% JOBIIIe, IO XapaKTepU3yeThes (i3HKO-XIMIYHHM CKIIAJO0M
CHpOBHHHU, a caMe: BMICTOM y OypsIKY NEKTHHY, IO BILUTUBAE HA TPOLEC Ta 3’53y€
BOJIOTY B TIPOJYKTi.

Pe3ynbTaTti ekcriepuMeHTaIbHHUX JOCTIDKEHb CTYIeHS HaOyXaHHS Ta PO3YHH-
HOCT1 OBOYEBHX BHUYABOK IICJIS TPOIECY CYIIiHHS y BiOpamiiHiii BakyyMHIH Cy-
mapiii 6e3nepepBHOI JIii IpH pi3HUX NapaMeTpax CyIIHHS peICTaBlieHi B Tad. 2.

Tabnuya 2. JuHaMika HaOyXaHHsI Ta PO3YMHHOCTI BUMABOK 3 0BOY€EBOI CHPOBHHH
32J1€5KHO Bill pesKUMIB CYIIiHHSA

Jloctimk Bypsk MopxkBa
OCIDREHI Pexxum 1| Pexxum 2 | Pexxum 3 | Pexum 1 | Pexxum 2 | Pexxum 3
Cryninp HaOyxaHHS O+
0,0l, %, 9,8 17,4 22,3 14,6 19’9 24’2
CryniHb pO3UMHHOCTI
D=0,01, % 011 | 047 0,61 0,54 0,54 0,64

OnHi€r0 3 OCHOBHHX SIKICHHX XapaKTEPUCTHK O0OpOOJIEHMX BUYABOK € CTYITiHb
PO3YMHHOCTI, TIOKAa3HWUK SIKOTO XapaKTepH3y€e HAsBHICTh y 3pa3KaxX MpPOLYKTY
AKTHBHUX KOPHUCHUX KOMITOHEHTIB, sIKi, HE3BaXkKar0uu Ha TEPMiH OOpPOOKH B MpO-
1eci CynriHas, 30eperiinch.

Ha puc. 5 ta 6 npencrasienHi rpadiku KiHETHKH MPOIIECY BiHOBICHHS MOPKBS-
HUX 1 OypsIKOBUX BHYABOK Bi/IITOBITHO.
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Puc. 5. Kineruka npouecy BiHOB/JIeHHsI MOPKBSIHUX BUYABOK:
1 — pexum 1; 2 —pexum 2; 3 — pexum 3

3a pe3ynbTaTaMHu JOCHTIHKEHHS KiHIICBHI BOJOIOBMICT 3pa3KiB 3TifHO 3 KPUBOKO

3 Ta KpUBOIO 2 BiIPI3HSIETHCS BiJ KpUBOi | B Ba pas3u, IO 3YMOBIICHO MOPUCTICTIO

CTPYKTYPH BUYABOK, ajie, Ik BUJHO 3 NPEACTaBICHUX rpadikiB KiIHETHKH MPOIECY
HaOyXaHHS, KpHBi 32 YMOB BiOpallii (2 Ta 3) MaroTh OJIHAKOBHI XapaxTep.

w, %7

4007
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Puc. 6. Kineruka npouecy BigHOB/IeHHs] BHYABOK 3 OypsIKYy:
1 — pexum 1; 2 —pexum 2; 3 — pexum 3

ExcriepuMeHTanbHi JOCITIIPKEHHSI JOBEIH TepeBary MeToiB 0OpOOKH CHPOBH-
HU MiJ BIUIMBOM BiOpallii, 10 BH3HA4MJIO BHOIp MapaMeTpiB MpoIecy, a came:
pexumy 3 (4 = 0,005 m, v=8 I'm).

VY pe3ynbTaTi MPOBEACHUX TCOPETHYHHMX Ta EKCIIEPUMEHTANBHUX JOCIIIKEHb
OyJIO TOBENEHO, 1110 MapaMeTPH CYIIIHHS CYTTEBO BILUIMBAIOTh Ha TPUBAJIICTH IPO-
1ecy Ta SIKICHI MOKa3HUKH OTPHUMAaHKUX CYIICHUX MPOAYKTIB.

3rifiHo 3 pe3ynbTaTaMH JOCIIKEHHS KIHETUKU NPOLIeCy BiIHOBJICHHS CYIIEHUX
BUYABOK KiHIICBUH BOJIOrOBMICT 3pa3KiB, BUCYIIEGHHX I Ji€to BiOparmii, Biapi3-
HSETHCS B 3pa3kiB, BUCYIIEHUX Oe3 BiOpaiii maibke Ha 100%, 110 3yMOBJIEHO
MOPHCTICTIO CTPYKTYPH CYIICHHX BHYABOK, 3HEBOJHEHUX IIiJI JIi€r0 BiOpaIrii.

TeopeTHYHO BCTAHOBIICHHWH 1 €KCIIEPUMEHTAIBHO MiNTBEPPKEHUH ONTUMATLHHA
pexuM BiOpallii mist BiOpalifHo-BaKyyMHOT'O CYIIiHHS TIPH BaKyyMi B poOoUiil kamepi
0,09 MIla: amrmiityna BiOpamii — A = 0,005 M, yacrora Biopamii — v = 8 I'1i. [Ipu
LLOMY TPHBAJIICTh CYIIHHS CTaHOBUTH 82 XB, 104 XB Ta 76 XB /151 BU4aBOK 3 MOPKBH,
OypsIKy Ta TIETPYILIKH BilIOBITHO (32 pE3yBTATOM KiHIICBOT'O BOJIOTOBMICTY ).
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IIPOLECH I AIIAPATH XAP4YOBHUX BUPOBHHUI|TB

BUCHOBKM

Ha mincraBi mpoBeneHUX AOCTIIKEHb BIUIMBY OCHOBHHUX TEXHOJIOTIYHHMX Iapa-
METpIB CYIIIHHS Ha SKICTh CYIIEHOI POCIMHHOI CHPOBUHHU (BHYaBOK 3 MOPKBH Ta
OypsIKy, METPYIIKH):

1. BuznayeHo criocobu i TEXHOJOTIYHI aclieKTH BUPOOHUIITBA CYIIEHUX HAIliB-
(dabpukatiB i3 POCIMHHOI CHPOBHMHH, HANPSMKH YIOCKOHAJICHHS MPOIECIB Ta
amaparis, 10 BUKOPUCTOBYIOThCS ISl peati3allii mporecy CynIiHHs.

2. Po3po0OiieHo KOHCTPYKIIO BiOpalliiiHOi BaKyyMHOI cymapku OesrnepepBHOT
Iii 3 aMOpTH3AMIHHOI NMPYKUHOIO, sIKa JTA€ 3MOTY 3MEHIIUTH BUTPATH €ICKTPHY-
HOI eHeprii 3a paxyHOK 3MEHIIICHHS HaBaHTaXXCHHS Ha poOouuii Ba 3 nephopona-
HHUMH JIOTKaAMH Ta JOCJIIPKEHO BILIUB poOOUYMX MapaMerpiB (aMILIITyaa Ta 4acTo-
Ta) CylIapKy Ha KiHETUKY CYIIIHHS POCIMHHOI CHPOBHHH.

3. Jlochi/pkeHO BIUTMB TEXHOJOTIYHHX TapaMmeTpiB (aMIUTITYId Ta YacTOTH)
MPOIIeCy CYIIIHHS Ha TPUBAIICTH MPOIIECY Ta Ha SKICHI XapaKTEPUCTHUKU CYIICHUX
MpOnyKTiB (HaOyXaHHs, PO3YMHHICTD 1 BiTHOBJIIOBaHICTh). Pe3ynbpraTu mocimimke-
HHSl 3MIiHM BOJIOTOBMICTY 3 IUTMHOM 4acy 3a YMOB pIi3HHX PEKHMIB CYIIiHHS
POCIIMHHOI CHPOBHHU JIOBOJSTH €()EeKTUBHICTh 3aCTOCYBaHHs BiOpaiii npu peaii-
3amii nporecy. ExkcriepuMeHTaIbHI IOCTIPKEHHS BiTHOBIFOBAHOCTI OBOUEBHX BHYABOK
JIOBENM TepeBary 0OpOOKH CHPOBHHH ITiJl BIUIMBOM BIiOpallii, 1110 MiATBEPIUIO BUOID
napamMerpis nporecy (amrmiityma — A = 0,005 M, a yacrora v = 8 I'r).

OTke, 3aMPOMOHOBAHMI CMOCIO CYIIIHHS POCIMHHOI CHPOBUHHU B PO3POOIEHIN
CyHIapIIi 1a€ 3MOTY CYTTEBO MiJBUIIUTH SKICTh OTPUMAHHUX CYIICHUX MPOIYKTIB i
BHUKOpPUCTOBYBATH iX sk 30aradyBadui KyJiHapHOI, XJ1i0omekapHoi, KOHAUTEPChKOI
MPOAYKIIIT Ta JIIsl 03/I0pPOBYOTO XapuyBaHHSI.
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