OU3AWH CTPAB Y CYYACHOMY PECTOPAHI

®EAQOCOBA K.C., K.T.H., AOLUEHT KA®E[PU NOTENIbHO-PECTOPAHHOI' O BI3HECY

O[ECHKOI HALIIOHATIbHOI AKATIEMIT XAPYOBMX TEXHOMON I (BYJ1. KAHATHA, 112, M. OfIECA, YKPATHA, 65039)

3 HedagHb020 Yacy dusaliH 0XONUe Hesid'sMHy YacmuHy Xummsa NoduHU — DXy, 8 NopAd 3 yuM | ecmemuky iT npuzomyearus, nodayi | cnoxueanus. Came npeseHmauis ma nodaya cmpaeu NidsULLYIOME

YU 3MeHWYIomb iT UiMHicmb, a 3 muM i éapmicms moi yu iMwoi cmpasu. OcHoeHo Memoio docnidxeHHs Byno eueyewHa eaxnusocmi dusaliHy ma npesedmauii cmpae Ans eidsidysauie pecmopaie.

Mopad i3 eusyeHHAM Haykoeux npaub 3 wiel memu Gyno nposedeHo avowiMHe docnidwenna sa donomozow Google Forms. Peaynbmamu docnidxenns ceidvame npo eenukull ennue duzaluy |

npesexmauii cmpae Ha cnpulMamma ix eapmocmi. Binsw euwykani cmpaeu 30alomscs eideidysayam pecmopaie BinbLu KOWMOBHUMU, a kpacusi (homozpadbil He pidko Momueyloms 3pobumu neeHul

8UBIp NO MeHio.

METOAW AOCNIMKEHHA:

[ns gocnigxenHs Byno BUKOPUCTAHO METO[ aHKETYBaHHA 3a flonoMorolo cepsicy Google Forms. AHKETY i3 aHOHIMHUMM 3aNWTAHHAMM POIMICTUNK Y pisHux deicByk nabnikax rypMaHis Ta aKTHBHMX

Bigeigysayie pecropauis hitps:/fforms.gle/Z7LineBy8Ta75B82x5. Beworo saanoca siGpatw eignosigl 176 pecnoxgenTie cepeq Akmx 25% vonosikv Ta 96% niogw sikom eig 23 pois i Ginswe. AxkeTta

CKNafanacs i3 YoTUpHaAUATH 3anuTauk. [locnigHukm HeTuTyTy Mennana eeakainTs, wo Ana BinklwocTi focnimxeHs AOCTaTHLOK KinkkicTio pecnoHaenTis & 150-250 pecnoHgenTis, 6o gani 3 pocToM

KinbkocTi BKUGIpKM NoXHOKa BUMIpIOBAHL 3MeHWYETLCA He 3 BaraTokpaTHum poamipom. [1] B Hawomy sunagky subipka 3 176 pecnoHaeHTis Jac MOKNMBICTL OTPUMATH AOCTOBIpHY iHdopMaLliio 3

noxubkoio subipkn o 8% i pisHem fosipyoi AMoBIpHOCTI 95%.
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BUCHOBKM:

B pocnimkeddi NnpWAHAND y4acTb NIDOHM,
AKi A0BONI YACTO BigBIOYWTL pECTOpaHMW
(54,5% - 1-2 paan Ha micub Ta 33,3% -
1-2 pamu Ha TwwaeHs Ta 9,1% - wopaus).
69,7% BBawawTh, WO Kpackea cTpasa
3[AETHCA  cMaviwow. 63,6% vacto
obupaioTk cTpasw 3a doto. 51,5% gywe
YACTO NpUAMAnK piwexHs eigsigatk Tol
YK iHWKA pecTopaH nobavnelln Kpacuee
thoto 3 Aoro MeHio 8 IHTepHeT.
Haiuikasiwe Te, wo cepeg ABOX
BApIaHTIB KNACHYHWX CTPAB (CHMPHUKM,
rpeuLkkidA canat ta onie'e) 3 npoctolo
nogayew Ta  Binklw  BUWyKaHolo
PECMIOHOBHTH  33BXAM  OUiHIOBANW
BAPTiCTL CTpaEM B paau Binbwe nuwe 3a
npeaeuTayiel. Tol dakr, wo cTpasa ia
npocTiwol npesentauicie Gyna Binbwa
3a po3MipamMu He 3YNUHAND
PECROHAEHTIE Y CEoEMY BUEOPI.

TaKkum YMHOM MOMHA 3pOBMTH BUCHOBKM,
4o OM3aHH | Mpe3EHTALiR CTpae Oywe
BEWNMBI [ONF Cy4acHOrD pPeCTOpaHy.
Ogui @ Ti cami ivrpegicHTd Ta peuenti
MOMHA NPOLATH 3HAYHO ADPOMNE, AKILO
3pofMTH nogady CTPEBW BMIWLYKAHOW.
locti pecTopawie BignawTe nepeeary
CYYECHWM TpEHOEM Ta TeXHOMOTAM Y
NOPIBHAHHI i3  KNACMMHOW  WKONDIO

KyniHAPHOTO MUCTELTBA.

CMUCOK NITEPATYPHU:
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Introduction

Nowadays the increasing consumer’s preferences for nutrient-enriched
food products is observed. Due to this investigators and manufacturers
are strongly interested in the used raw material base expansion. There
has recently been a revival of interest to ancient varieties of wheat, such
as spelt. It is known that spelt wheat is suitable for growing without the
use of pesticides, which is challenging for the modern species of wheat,
and its unrefined flour possesses valuable nutritional potential due to its
chemical content [1].

Spelt wheat characteristics

Pr healthy di a EN Affects blood suger levels

/ Improves bone health and prevents osteoporosis

Stimulates and str h
the immune system

Increases blood circulation and
energy levels of the body

Protein does not cause allergic reaction, and gluten is less
aggressive than one of the modern wheat
-

Helps reduce the level of bad Helps to maintain hormonal
cholesterol in the body . balance in the body

% Promotes the development and growth of new tissues,
muscles and organs

Spelt has less reaction to soil depletion, so il can be 2
grown without fertilizer Osc

One of the main difference of spelt flour compared with
modern bakery wheat flour is higher yield of wet gluten and
weaker gluten structure [2]. The cracker’s technology
requires the flour with weak gluten usage. Due to this it was
suggested to add whole grain spelt flour in cracker’s recipe
for their quality and nutritional value improvement.
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The aim of the study was to evaluate the efficiency of the
modern wheat flour (MWF) full replacement with whole grain

spelt flour (WGSF) in the cracker's technology.

Materials and methods

* The crackers were produced using 2-stages dough's preparation
(sourdough and dough).Basic dough recipe (g) consisted of MWF
1008.30, fresh yeast 32.76, sugar 22.69, lactic acid 2.65, salt 15.15,
sodium bicarbonate 6.09, ammonium carbonate 4.54 and water.

The moisture content was determined by drying method (DSTU
4910:2008) and titratable acidity was defined as the amount of 0,1N
NaOH solution (mL) used to neutralize 5 g sample weight
homogenized with 50 ml of distilled water (DSTU 5024:2008;)

The ability to water absorption was measured by the extent of
cracker’s swelling during 4 min [3];

Sensory evaluation was done using the preference ranking test
method, in which the pre-coded samples were given scores from a
five-point scale;

The in vivo study was performed on a three groups of rats: 1-control,
2—-modeling of dysbiosis, 3—fed with elaborated samples group with
modeled dysbiosis;

Nutrition and energy values were calculated using a specific Excel
spreadsheet according Regulation (EU) No 1169/2011 of the European
Parliament and of the Council of 25 October 2011 on the provision of
food information to consumers.

Results and discussions

[ Sensory evaluation of crackers

Crackers based on MWF
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The research of ancient wheat flour influence on moisture content of
crackers indicates that it remained within the requirements of the
standard (MWF - 10.06 %, WGSF — 10.7 %) [4]. The acidity increase
was observed for the spelt-based samples (WGSF- 2.0 degree; MWF -
1,6 degree) due to the higher acidity of used whole grain spelt flour
compared with MWF. It was found that the product’s ability to water
absorption for spelt wheat sample has increased by 9.8 % compared
with the control.

Crackers based on the ancient wheat flour have significantly higher

nutrients content than the control (table 1).
Table 1. Nutritional value of the crackers.
per 100 g of final product

Parameters

MWF WGSF Daily intake level
(for the WGSF), %
Protein, g 109 135 18.0
Fat, g 21 2.3 3.0
Carbohydrates, g:
total 69.8 66.7 14.8
dietary fibre 8.9 10.0 39.9
Ash, g 2.7 36
Vitamins, mg:
B 0.36 0.39 26.0
B, 0.22 0.14 7.0
Bs 0.18 112 9.3
PP 4.92 6.59 41.2
Minerals, mg:
Na 654.0 686.2 52.8
K 285.8 370.7 14.8
P 356.8 375.6 313
Fe 3.0 42 28.0
Mg 98.0 125.15 278

Energy value, kcal 3186 307.7 13.4
The catalase activity level was 0.28+0.01 mkat/I for the 2 rat's group

(with dysbiosis) and 0.41+0.04 mkat/I for the 3 group (feeding with
WGSF products). The obtained data have indicated the ability of the
developed products to prevent a decrease in the antioxidant system
activity after the antibiotic therapy. The consumption WGSF based
samples for the rats with modeled dysbiosis has led to a reduction in
the activity of elastase in their blood serum, the level of which
corresponded to the values of the control group.

Conclusions

»the addition of WGSF provides the formation of the high quality
characteristics—the cracker's ability to water absorption increased compared
with the control, which approve high porous structure formation of spelt
crackers

Hor the crackers based on WGSF the protein content increase by 19.5 %, the
fast digesting carbohydrates content reduce by 3.5 %, content of dietary fiber
and micronutrients increase— Fe (by 27.8 %), K (by 22.9 %), B5 (by 83.6 %)
compared with the control

»the consumption of developed products could be effective for the risk
reduction of the antibiotic therapy negative effects



TYPUCTUYHUN PO3BUTOK B YMOBAX TUMYACOBUX TA TPUBAINNX MDKOEPXABHUX
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Anomauyis. Binomo, o BipMeHcbKa aiacnopa ogHa 3 HanbinbLUKX Y CBITi 1
ofHa 3 HancTapiwmx. CbOrofHi BipMeHM NPOXUBaOTb B 6araTtboX KpaiHax CBiTy,
po3CenuBLLMCL B 3HaA4HiN Mipi micna lMepwoi cBiTOBOI BiHW B pesynbTari
reHoumay, sSIKUA BW3HAHWWA | 3acygkeHun Oaratbma KpaiHamu CBIiTY i
BNIVBOBUMW MiXXHapogHUMK opraHisauisam. Pecnybnika Kinp, kpaiHa, sika Tex
Ma€ HenpocTi BigHOWEHHSA 3 TypeqYynHOI0, Mae iCTOPUYHO-3HaYyLLY, 3 TOYKY
30py pPi3HUX HAYKOBLB (EKOHOMICTIB, COLjionoriB, NOMiTOMNorie, TYPU3MOSOriB,
iCTOPUMKIB), TYPUCTUYHY iCTOPItO, B TOMY YMCAi MO BigHOLUEHHIO 4O BipMEHCHLKOI
piacnopun. Kinp € ogHieto 3 nepwumx KpaiH, siki BU3HaNU reHouma. uTaHHs
Hanaro4KeHHs MUPHUX 3aB’A3KiB Mix BipmeHieto, Kinpom i TypeydnHoro o cux
nip € HeNPoOCTUM.

B m. JlapHaka y 2008 6yB BigkpntuMm MoOHYMeHT BipMeHCbKOro reHoumay
BCTaHoBreHo. Came TyT nepLui BipMEHCbKi BixxeHuj, paTytoum cBoi xutta B 1915
poui, Bucagunuca Ha octpiB. Lle naM'siTHUK € BMpa3om BOSHMHOCTI Hapoay

Kinpa 3a
FOCTUHHICTb i
NiATPUMKY no
BiJHOLWIEHHIO A0

BipMEH, Ona sKuX
Kinp craB gpyroto
6aTbKiBLLHOLO.

B paHun yac Ha

Kinpi € Tpu
BiPMEHCbKi LIepKBU
i TpM NOYaTKOBI
wkonu. BipmeHu
MalTb BMNAacHi
knybu, acouiaui,

& e pagionporpamu,
raseTn Ta IHTepHeT nopranu. ETHI‘-IHI BIpMeHVI 3aiMaloTb TaKoX MicusA B ypsai
Ta NpesngeHTCbKOMY anaparti kpaiHu. 3rigHo 3i CTaTUCTUYHMMMU OaHUMW, Ha
Kinpi >xmByTb 6nun3bko 3,5 TUC. BipMeH (y 3MiliaHux wnobax pasom i3 gitbmu
6rmabko 6 Tuc. ocib), nepesaxHo B Hikocii, llapHaui Ta Jlimaconi (ans [oBigku,
yuncenbHicTb HaceneHHs Kinpy 1,189 mnH ocib).

[iricHo, Wwo 36nmkye BipMEH Ta KiNpioTiB, Le KyxHs. Ha Uit ocHoBi cborogHi
NPONoHyeTbCst 6e3niy eHoracTpoTypiB i NOOOPOXKEN MO OCTPOBY.

BipmeHcbka KyXHFI Le 3eneHb, cupu, oBoui, M’sico. KyxHsi KinpioTie — 3aBxaun
i3 BENMKOK KiNbKICTIO 3€emeHi, IMCTOBUM
canatom, oripkamu Ta nomigopamu, GpuH3y,
deTy i pisHi conoHi, cnaboconoHi i npicHi
COpPTM [OOMALIHBOrO Ccupy TyT o0cobnvBo
nobnate | UiHyOTb, M’ACHI CTpaBu Ayxe
CUNMbHO  NnepeBaxawTb  Hag  PUOHMMM
CcTpaBaMu 3 MOpPENPOAYKTIB Ha BiAMiHY Big
cepen3eMHOMOPCHKOI KyXHi.

TpaguvuiiHMn  BIPMEHCBKUIM  LWIALLITMK YK
XopoBal  Mae  igeHTUYHI ==
cnocobu MpurotyBaHHs SK i
Kinpcbki cyBnaci.

BuwesasHavyeHe [J03Bonse y
TYPUCTUYHOMY NOTEHUjani ocTpoBy 6aunTtu
YaCTUHY pecypciB 3 E€THOBIPMEHCbKUMM  XapakTepucTukamu: i Ans

nisHaBanbHOro Typu3Mmy, i  Anga penirinHoro, i

racTpOHOMIYHOrO.

Ona  HaykoBsoro, i Ans
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AHAJI3 TYPUCTUYHO-PEKPEALIIMHOIO NMOTEHLIAJTY OECBbKOIO PEIOHY
BaunpaydHa O.K., poktop dinocodii 3a cneuianbHicTio 073 «MeHem)XMeHT», CTapLUMN BUKNagaY
OpecbKa HauioHaribHa akageMifi Xxap4oBUX TEXHOSIOrin

AHoTauif. Ogecbka obnacTb 3HaXOANTLCA cepen perioHiB-nigepis YKpalHu 3a pekpeauinHUM noTeHuianom.

[‘onoBHOW ocobnusicTio TepuTtopil Ogecbkol 06nacTi € 1l IPUMOPCLKE MOSIOXKEHHS, LUMPOKUN BUXIQ OO0 MOPA |

NONOXEHHA Ha EBPONENCHKNX | CBITOBUX BOAHUX LUNAXaX (BaroMnum YMHHUK MiXKHApogHoro Typuamy). ['ornoBHoO
OCOOSIMBICTIO PErioHy € HaABHICTb MPOTSXKHOI 6eperoBol 30HU, AKa Mae BUCOKY NpMBabNMBICTL NS pekpeadii, ans

TYpun3mMy Ta Ons nikyBaHHS

CunbHi cTOpoHU(S)
+ TypucTuyHe poaTtallyBaHH4A
+ poctyn go YopHoro mops Ta [HICTPOBCLKOro fIMMaHy
+ ManbOBHUYI NMNSXI
+ HaMBbINbLUMN NPOMTOBAPHUN PUHOK
+ BITPSHI NapKu
+ panoH baraTuini Ha NPUPOAHO-IiKyBarnbHI pecypcu
+ HasIBHICTb NPUPOAHUX NapKiB, OOTAHIYHUX cadiB
+ KYPOPTHO-peKpeauinHa IHppacTpyKTypa
+ Bararta priopa Ta gpayHa
+ arponpoMmCIIOBUN MOTEHLLian

MoxnuBocTi(O)
+ PO3BUTOK TEPUTOPIN CiNIbCbKUX rpomMaj
+ cTabiNnbHMN PO3BUTOK rpomas,
+ PO3BUTOK CMOPTMBHOIO NnoTeHuiany
+ CTBOPEHHSA €OUHOIO TYPUCTUYHOIO KOMIMNEKCY
+ PEKOHCTPYKLUIA KaHasnidauinHUX CUCTEM
+ PO3BUTOK Ta PEKOHCTPYKLIA OOPOXHBbO-TPAHCMNOPTHOI
IHppacTpyKTYypH
+ NigBULLNTN €KOSIOriyYHY CUTYyaLito

Tabnuus 1
SWOT anani3 Osioiononbcbkoro pamoHv Onoecbkol obnacrTi

Cna6bki ctropoHu(W)
- HE3aJOBINMbHUIN CTaH aBTOMOBINBHUX AOopIr
- He3aOoBiINbHUW CTaH KaHani3auiMHOl cCUucTemMm
- He OOCUTb PO3BUHEHA IHQPACTPYKTYpa
- BIACYTHICTb iH(popMaUil Npo panoH
- eKOSorivyHi npobnemm
- Yyepes MipHa 3abygoBa MPUMICBKUX XUTIOBUX MacuBiB
- BIACYTHICTb ICTOPUKO-KYIIETYPHOrO NpuU3Ha4vYeHHs

3arpo3u(T)
- SHMXKEHHA AoxoaiB
-3HELUIHEeHHS noraHo PO3BUHEHUX TEPUTOPIN
-€KOSOriYyHI 3arposu
- KOHKYPEHTHICTb 3 DOKY CYCIAHIX MPUMICBKUX TEPUTOPIN

Tabnuusa 3
SWOT ananis JlnmaHcekoro panoHy Ogecbkol obnacrTi

CunbHi cTOpoOHU(S)
+ BurigHe reorpadivyHe po3TallyBaHHS;
+ CNPUATAKUBI KNIMaTUYHI YMOBU;
+ NnepeBaXXHO YnCTe | beanevyHe OoBKINMsA, YncTe NoBITPS;
+ noegHaHHA CTENOBMUX | NICOBMX NaHawWwadrTiB;
+ Bararta riopa i dayHa;
+ Bennka KinbKiCTb NPMPOAHUX BOAHMX OBO’EKTIB;
+ HasABHICTb NAaM'ATHUKIB NPUPOAMN MICLEBOIO 3HAYEHHS,
+ HAABHICTb ICTOPUKO-apPXeOonorivyHUX, KynbTYPHUX NaM'aTHUKIB,
+ HasABHICTb PENIrinHNX | ETHIYHUX NaM'ATHUKIB,
+ GaraToHauioHanbHi Tpaauuii HaceneHHsa panoHy;
+ NpoBedeHHA doecTuBaniB, ApMapKiB, aTpakUIOHIB;
+ TOCTUHHICTb HACENEeHHS;
+ HasIBHICTb OBO'EKTIB TYPUCTUYHOI IHDPACTPYKTYPU, LLIO HAOaTb
CNEKTP TYPUCTUYHMX NOCHYT;

Cna6ki ctopoHu(W)
- He pocutb po3BMHEHA TYPUCTUYHA IHPPACTPYKTYPA;
- BIACYTHICTb TYPUCTUYHOI iHbOpMaLil NPO panoH;
- BIACYTHICTb TYPUCTUYHOI, CEPBICHOI Ta iHdopMaLinHOI
CTPYKTYpU
- HEODI3HaHICTb HAcCEeNeHHs NMPO MOXITMBOCTI | MEPCNEKTUBU
PO3BUTKY
CINbCbLKOro TypuU3Mmy;
- HN3bKE BUKOPUCTAHHSI TYPUCTUYHO - NpmMBabnumemnx 06'eKTIB;
- He po3pobrieHa eanHa cnuctema pekpeauinHux MapLUpyTiB;
- HN3bKa AKICTb OpPIr panoHy.

MoxnuBocTi(O)
+ PO3BUTOK TypM3My 3HAYHO 30iNbLUNTb JOXOAN HACENEHHS;
+ MOMNOBHEHHS MiCLEBUX OIOOXKETIB Cir, NoninweHHs
GrnaroycTtpoto cagud i cin;
+ 30iNbLUEHHA 3aUHATOCTI CifIbCbKOro HaCeneHHs;
+ NPUNNUB TYPUCTIB CMIPUATUME OXOPOHI | KpaLuomy
30epeXEHHI0 ICTOPUYHUX, KYNBTYPHUX | apXITEKTYPHUX
NaM'aTHUKIB;
+ 30iNbLUEHHS KiNbKOCTI pobo4vnx micub y cdepi
oOcrnyroByBaHHS, MEOULMHU, TPAHCNOPTHOrO 0bcnyroByBaHH4
+ PO3BUTOK CMOPTUBHO-aKTUBHOIO TYPU3MY

3arpo3u(T)
- cnabka 3abeasneyeHicTb rapaHTin 3 6oKy gepxaBu ang
BHYTPILLHIX Ta 3aKOPAOHHUX IHBECTOPIB;
- NosiBa HeKaTeropm3oBaHUX HiuniroBux 6as, siki aMeHLwaTb
AKICTb MOCHYT;
- HAsIBHICTb KOHKYPEHTHOCTI 3 OOKY MNPMMOPCHLKUX PanOHIB.

Tabnuus 2
SWOT anani3z m. HopHomopcbk Ogecbkol obnacTi

CunbHi cTopoHU(S)
+ BurinHe ekoHoMiKo-reorpaidHe nosioXXeHHs
+ pO3BMHEHA 3ani3HM4YHa IHPpaCTPYKTypa
+ HasIBHICTb MOPCbLKOro rnopra
+ CyyacHa iHjpacTpyKTypa
+ CNPUATAMBI KNiIMaTUYHI YMOBM
+ DaraTi pekpeauinHi pecypcu
+ PI3HOMAHITHICTb TYPUCTUYHUX OeCTUHaLIN
+ HAsABHICTb JiCONapKOBUX 30H
+ TpaHCNOPTHA PO3B’A3Ka
+ NpUMOpPCLKE | MPUKOPAOHHE pO3TallyBaHHS

Cna6bki ctropoHu(W)
- HepgocTaTHi IHBECTUUII B OHOBMEHHS MOPTOBOI
IHppaCTPYKTYypuUS
- HN3bKNW piBEHb iIHHOBALIN, HOBUX
NOPTOBUX TEXHOSIONIN
- eKonorivyHi npobnemun
- 3acTapini TexHonoril BUpobHULTBA
- XaoTn4Ha 3abygoBa Ha nnsxax
- HE MOBHICTIO peani3oBaHa KynbTypHO-ICTOpUYHa cnaglimHa

MoxnuBocrTi(O)
+ [NloNoOBHEHHST MICLKOro BroaXeTy
+ 30iNbLUEHHS KiFTbKOCTI pODOoYMX MicLb
+ NPOBEAEHHSA KYyNbTYPHUX 3axoAiB
HauiOHaNbLHOro i MiXXHAPOAHOro PiBHIB
+ yyacTb B MDKHapPOAHUX KOHKYpcax 3a MpoekTaMmu po3BUTKY
+ NOKpaLLEHHA apXiTEKTYPHUX OeCTuHauin
+ PO3BUTOK 3€NEHOro, ni3HaBasibHOro Ta eKOJIor4YHOro
EeKoTypu3mMy

3arpo3u(T)
- CKOPOYEHHS NAAXKHOI 30HU 3arafibHOro KOPUCTYBaHHA
- eKonorivyHa karactpoda
- PyVHYBaHHS NamMm ATOK iCTOPUYHOIO 3HaYEHH4
- HAsIBHICTb KOHKYpPEHLUil 3 OOKY CyCiQHIX panoHiB, MICT
OpelwmHu Ta YKpaiHu B Lifiomy

Tabnuus 4
SWOT aHani3 m. KOxxHe Opaecbkol obnacTi

CunbHi cTOpoOHU(S)
+ HaaBHICTb MOPCLKOro NopTy
+ [eorpadpiyHe NONOXKEeHHS
+ [pnpogHo-pekpeauiHMn noteHuian (Mope, Nnsx)
+ HasiBHICTb 3erneHnx Hacaa)XeHb
+ [NpoBeneHHA dpecTmBanis
+ HasiBHICTb €KCKYpPCIMHUX 00’EKTIB - NpnbepexHa 30Ha 3HaxXOAUTLCA HE B KpaLLOMY CTaHi
+ KomnakTHe micTto - HE PO3BMHEHA NNsXKHA peKkpeaLliHa 30Ha
+ Benuka KinbKiCTb MPOMUCIOBUX | TPAHCMOPTHMX MIANPUEMCTB - HE3OATHICTb MiCTa 40 NPUUHATTSA 3HAYHOI KiNbKOCTI
+ [OCTUHHE HaceneHHs BIOMOYMBaAOYUNX

Cnabki ctopoHu(W)
- HM3bKa SKICTb 0O6CnyroByBaHHS
- BIOCYTHICTb YMOB AnA yTunisauil Bigxoais
- BUKNON 3a0pyaHIoYmMX PpeHOBUH
- HE JOCTaTHS KiNbKIiCTb 0a3 BIANOYMHKY
- HEBenuka beperosa niHis

MoxxnuBocTi(O)
+ Po3LlwumpeHHa pekpeauinHOro ta TYpUCTUYHOIO Kpato
+ PO3BUBATU LUMPOKY MIIAXKHY 30HY
+ npoBoAnTn BeperoykpinsoBanbHi poboTH
+ B ManbyTHLOMY 3asiy4eHHs1 iIHO3EMHMX iIHBECTOPIB
+ 36iNbLLIEHHA OIOMIKETY MiCcTa
+ PO3BUTOK Mi>)KHaApOoAHOI crniBnpadi

3arpo3u(T)
-HenepenbdayvyBaHICTb €KOSOriYHOI CcUTyauil Ha y3bepexxi
- NOTIPLUEHHS IMIOXY
- 3a0pyQHEHHS HABKOSTMLLHLOIO cepenoBuLLa
- HecTabifibHa eKOHOMIYHA cUTYyaLis

BucHoBok. Ogecbkuin paoH Ma€e BENMUKUN TYPUCTUYHO-PEKpeaUinH1i noTeHuian. BiH baratum
ICTOPUKO-KYINBTYPHOLIO CraAwmMHOK (NaM’aTKK, cnopyaun), o6’ ektamm npupoaHo-3anoBigHoro poHAay,
HasABHICTb NPOTHAXXHOI OeperoBol 30HU, AKa Mae BUCOKY NpmnBabnuBIiCTb ANdA pekpeauil, Ans Typmsmy
Ta ang nikyeaHH4a. Cnig 3BepHYTM yBary Ha He OOCUTb PO3BUHEHY IHPPACTPYKTYPY, HU3bKE
BUKOPUCTAHHSA TYPUCTUYHO-NPpUBabNnBux ob’ekTiB, 3abpyaHEHHSA HABKOMMULLHBOIO cepenoBmLLa,
3cyBM Ta baraTto iHWKuxX Nnpobnemi, siki NoTPebyoTb BUPILLEHHS, WOO npuBabnoBaTn HE TiNbKK
YKpPaAIHCbKUX TYPUCTIB, @ IHO3EMHUX TaKOX.

INMitepatypa:

1. banpayHa O.K., [Npobnemn Ta nepcnekTnem po3BUTKY MiKyBanbHO-0340P0OBYOro Typnusmy B
Opecbkomy perioHi. BicHuk XHAY im. B.B. [lokyyaesa. Cepia ,EkoHOMIYHI Haykn”. 2020. Ne 4. Tom
1.c.129-140.

2. Hikonaesa O.l., PekpeauinHnn rocnogapcbkuimn komnnekc OgecbKoro perioHy: aBsToped. auc. ...
KaHg. reorpad. Hayk : 11.00.02. Xapkis, 2018. 23 c.

3. OuiHKa TYpUCTUYHO-peKpeaLiMHOro noTeHuiany perioHy : MoHorpadis / 3a 3ar. peg. B. I.
[epacumeHko. Opgeca : OHEY, 2016. 262 ¢



TexXHOAOriYHi BAACTHBOCTI CYYaCHHX COPTiB 3epHa pHCY B YKpaiHi
Con C.M. k.1.H., nonenT, Kyeror 1.O., k. T.H., TonenT, I'viman C., acwipanT

OnechbKa HANIOHAABHA AKANEMIA XaPYOBHX TEeXHOAOrIH, Rajdenpa TeXHOAOrII MepepobRU 3epHA

Puc € oapmy 3 9aHGiIER DIHEHK XOpuoBex IpodykTis. CriTopa nepepodHa TPOMICTORBICTE BHEOPHCTORYE PHC OTA BHEPOGHHITRES XAPIOBHY TPOAYETIE piIHOTO TPHIRAISHEL, NPOIYETH
Horo nepepoBrH IWHPOKD S0 TOCOBYKITE ¥ KOCMETHUHIA, (PAPMAUEETHHHT Ta THLIHK Ta iy 3ax xapuosol 12 nepepoOHaT 1poMBCIoBocti.

V xapuoromy Bananci ¥apuyEAHEA HACENSHHA U 38AMaF Ipvre Micie Tican mmesnnn, Bimkime |k, 100 00T0EHAH CRITOROTY HACETEHHS TPOIAVETA MEPEPRiKA PHCY £ OCHOBRHMH R
wogeHnomy panioni. IMpogysmm snpofucki 5 pucy € Tpaanniiamm 2apiysanas 1A Haccnensa spain lisgenro-Cxingnel Asii, smasmol vactmem Manoi Asil, Adpurs 1a Tlisaennai §
AMEPHEIL

B ocranni poss as 0asa s OAC BnpodHHI TR Prey ¥ eriT seTanoerzoes wa pien 560 630 M. ToHH e Ha pik. 3ariikHa N0 ToCiBIE PHCY KDIHEAETECH HEZHATHO | E CEPEIHEOMY
crnazas nnaess |50 man ra. ¥ eri EESHHMH ILIOLEEMA PHC saiinae gpy re siciis iicos nennul. Hafbinsimsn spainas s sHpoGHHKeMH PHeY € kpaitn AT Kuraii va [ngin na aonn
SIEAX P EAE 010 se S0%% B YCRO10 CHITHEOTO 06 eMY,

B Wicpain pree e ocisnmm o seiisac Siesteo 2905 vee. e, Banonnin a6ip sepia prey y nanndi spaiid 1 ocranni o o cepeiihomy siaxoanives va pisni 1400 175 tue rann
SCPHA HA PR, Iy B OCHDEH PESHOBIIHOCTT PHCY, OFPY IO I0MO8ECHOT GOpMI. Y HAITH KpaTHi BHPOIYETLEI T HEPEPORIHE IRCH Pre 0RpyTI0T ops u { Kniickn i paion Qe
o Anriiu Kpesay)

Mpogysravm nepepotin prcy & Yepalnl € Kpyna proosd mualposasa, pEc ToapifHcHRT MIQosaHITH, ¥ HEBCIHKLT XiTbROCTI BHPOGIANT: SOPOIIHO PUCOES fTA JHTATOTO XaprlyEaHHA
MIACTIBEL KPOXMAL TOM0. PHCORE TV3Ira MHPOKD BEHXOPHCTOBVETRCA PHCO NEPEpODHHMHA MIANPHEMOTBIMHE HE JAMIHHHE MATHRL. [0 THATHO CROPOUYVE SHEPIOBHTPATH IINPHEMCTRE,
Binmoeigso 1o «[lpasin s npi nepepobul pucy & KpyIy, BazucHil BHXUT MoTokol Opoaykid noewHer cknatarn 550 % kpynn pacoeol unidosanod, 10,0 % kpynon prcoeod moppionenscl
winidwsanol. Oueak, nps nepepodul Ha KPYICHHNK S2B0JE% BIPIMZHIHOIO PHCY 38 TRaMUTRHOK Cremor Darimanmi BHaiy Kpyia ceiagge geme seame fasncaore, Binocno sednd
ORA3HAKT ICICHIONYTRSH HANBHICTIO CKIAIHAN MCLAHMBHN DICPALIN 3 BHIANCHEN HOPCTRAX NOBCHNHCBIHE IIBOK T4 BICOKOK 3TATHICTE) PUCY 10 TPLULITHYBATOCTI, SEA B 1pOLee] uie]
DEPOGRY IO TE 6 Y PBOPCH 1 BEIHEDT KU CUT IO SIOre R Apa, SKE € MU TN POy ETOM 18 IGpIRIEnn 3 il kpyno. Cuoroani nepeiost niipReserso i saiiine i
BHROIY EPYIL TS BLAOTO DA 3ACTOCOEY 0 Th POICE BOLHOTCIUIOSOT 00POTKH SEMH, S KH I0IHEAT Y 30 HBECH T, IPONEPIOBARHL CYURHIT 1 0X000,GHECH T 3P

Hat et rexnonon nepepobin sepia Oiechiob HERIGHILI0T #RaCWT XAPHOmHX TeXHmorTi By TPORSICHT HOCIGECHIS CYUaciiny CONTIE PRCY BHDMILCHON B nii wpaim va repnopti Cheensod ofumen: «Xasaps.
wrrupios, «Peryos, «Vipaings ta «Aesunoenms. B somi deciipeens G0 Bmascni oeniomi Texiono 1 Do RS 330X Coprin e piiienena Ix nepepotig noepyinn preost nuidiosait k1 merocy sinma ey
BOFUICTEII0ROT OFpOGRN epITL,

Hit nepiriondy eTamm 1ocmskenis DY RHZHEAYEN TEXHOTON T RACTHROCT] SEPIE 0 LAY R I COPTIR.

Ao TERHOIOI T NN BICTIROCTE SCPHE PLAHOCATS DA OPFAHOIETTHIINE T (H3NHIIN 0300 1 NONIKIB, AK1 BHITIMAGTE TORELNKY SCPHi B 1POLUee] Aoro nepeporH 1 KPYIIF Ta KPYI'A HPOLYIETH Ta BHIENIOT: BEXILT
AKICTR FOTOROT NPV I,

OpraronenTuun MOKAKH Jepla XapuKTePHIYIOTE COIHKICTE T8 NPLAATINGTL 3epia 10 nepepobri, 10 [X BLNCCATL KOTiP, 3maX, cMak, 30 0pratoaenTi M MeKAHIIKAAN JEPIi0 1g NORHITY NATH JATLN0TO, RIS i
CONLIOBOTD SALXY, KHCTOID @00 NIPROTD Cvaky, JEpHo, S1e He BUTIOELIAC PeramMe TUEIHHM HOKA3HIKIM, He UPHIMACT beA 10 Depepolkh B XipuoBi 1POLYITH.

o diswyanx RTACTHROCTEN 1epHa RIANOCATH GOPNMY 2epHa, Horo reoMerpry i xapaktepuetien, Macy |000 sepen, of'emuy Macy (HaTypy), FDYIHICTE, BUDIRHAKICTH 58 KPYITHICTIO, MTIRSACTICTh, CRIOMOTDRICTS, 3a M
TIOKAZHIKAMH BITIHEHAICTE ONTHMAIBH] PCAIMH OIHIICHHA ICPHA BL1 OMIMIOK, IPOBOIATE HOro celapy BB Ea hpaxuil, BoTaHOBIICKOTE OMTHMETbHI PEREMI TYIICHHA TA1ihyBaEHA 1cpHa.

Ans BHIHAYSHHA TEXHONOTINHIY BIICTHROCTEH BHEOPHCTOBY BATI ICHVIOY] e VKABHI CTAHIAPTH | METOIH BHIHEYEHHA NOKAIHIKLR AK0CTL KV AHDTO 38PHA.

BonorieTs ¢yTTERO BIUTHEAE HA BHXLT | AKICTE Epym. OcofInEs HHZEKI BIACTHREOCTI M3€ ZEPHO PHCY RogoricTio Hitede 12 %o Ilpn nepepofill TAKOTO 22pHI YTROPIETECS BETHED KiMbEICTE NOIpiEHaH0T Kpyn. OmmMasHom
BONOEICTH0 41M nepepobEs sepHa pucy 8 kpyaw e 15 %0 Tpn Ginsw sucowiii sosorocti sepaa 16,17 % sunikas HeofxiaHIcTE DPOBOINTA 10ALTROEL ONCPALIT 3 MincyIyBAKHIL TOrosol NPOIYKLT A0 HOPMATHEHNK BHMGT ¥
TEXHATOTTHOMY Iponeci. BonoricTs Tocaimy BEaHiy 3pakis prcy sHaxomaca saeskax 11,7 148 %,

Dopya ta poasip s nsaios ao eherTnnicTe nepepoBin proy s kpyis Hagpyn'enny sasogax Yepain nopenasio epepoiasniorns ROpOTRe 3EpHo oipyriai (s, Nepepoikn NS THITH SCRHL PRy Tk MOMIHBIL 4118 IpH
[ONTY BHHIKAR TS YORIATHEHHE 3 NEPeHAIA (EECH HAM TEXHONOTITHOND 00 HAHH. JI0CT i YBEHE SEPHD IHCY B 3AISHOUT B COPTY MAE DIZH 38 KPYITHICT Y I00Pe BHOOBHEHT SepHIBEI SAEPYIICHOT fopyn.

Maca 1D 2epem jo@ameono APAKICARTYe KPYIHIDTL | RMPDIREIHICTL SepHA, UM SLIRINIE T0ID SHEUSHHE, T KPANBAE T HOAOTTTHHEH ERCTHROCTSIME Rolloj e 2epio. Onocepenronani ani noicvmnka vack 1000 sepen

Harvpa sepia e s onss znanns nosasinsos, Harvpow @ vaca 1o sepia supasend vpauax. LOgassns narype et g1 6ara nox Gacionin: Boaoro e Sepna, Roro KpyIHOCH, HARRHOC 1T Y SCPHOBI CYMINIT TN UM
T JIOMIICH, XAPWETEpy onepsa :u:pln'mm T nnax. Bpaxonyoni ne novasimg TETYTHE BCPHEL SR Qe TERUQUIOITIIH RIACTHANCTS MO BHEOPUCTORYBENE IHINS #E OPICITORI, ¥ CYRyiineti 4 i
FERHCUIOTTHIMMM ORI, COPEAHT I EUSHUE ORI HATYPH SCPHA LI PHCY SUAXOASTLCE Y danasont 480, 550 1Ur Spasrn A0 c FuEysano D s5epid prey Sapar CRRIveThCE CUPCAINIME SHaue i vMu navypr 340, 627 r'ur,
IO TTOHCHOETHCH HOPO BLIHOCHG BHCORIO TEATBYACTIETIO,

I lJJI'I\Huc'r:IC'I't: O BEWCTHBNM TCX I, Il.\l'i‘HIII. TIOIGESTHEDM, AKHIT BESHEH e PURGIME T CTPYRTYPY BC/LCTIHA TeXIR0T 'i"ll re Py, Bhlit"l' THODPRLCRITN (SIS RUPERTCPEYC 'l'CKIIOJIUI'iHII)' Il‘l IIJIiGI'l- APy I‘F}'ll.ﬁll'}M)’
PO, RHITIAYI0YM BIXLL TOTOR0T HPORYRIN, Hannniers 11a noneprul JIepuingy HORCPRICEML IAIBOE VCRIAUIOE NPONEE BEIEINA TEXHOI0MHI0ry npouecy Sy ionn mpn iLuMy eieprethan sarpars, Cepeanii
HORAHINE ITAHCTORTT RS pHey BuaxnmLen nyveskax 17,0, 24,09, Hogasnus maipaeroeti ¥ aoeniuky mioro sepna exoan 15,5.,.17,2 %,

AR Npasiie Y sepHosii Yt neoGpofie Oy JepHa PHCY MIETHTHCH BULHIH KUTBKICTE 1Y I0eHero (o0py LLHONG) SEPHa, B CSPeiHbumy Weh HOKESHNE MOKE SHaX0L e B yeax 10,20 %, O0py e sepHi MaloTs Meni
PRI BIOPIRITAT 3 PHE ¥ RNy TIERHM JEPHOM | MO Th TOTPHILTATH ¥ RTKNTH SMEHTTYIO I B romoRol npony rini. Baiet obpymenns sepen s nocm i HUM iAo e y mewax 2,0, 8.7 %,
Heari nORNIIEE TEXRONOTT LIS BAGCTIBOCT T 10 eLBIYBIILX COPTIR PHCY NpeacTantenl o adn, 1,

Happyramy cran focims b Gyia 51RCAcHa nepepoling SAHEMCHIA COPTIE PHCY B KDY IR 15 380 TOCY BAH HNM Uy 5O/LHOTCI0B0T ofpofkm,
Tabrsun 1 — Meskl (0sismsse Tes son e ey eEEHEbS 10cLms DA copris Quuens Bl AOMIIOK 3EPHO SHOIOMYEAIN 0L IPio 10 70 ol Bouo, 10 380an01 poapaxyresoi Boaorocn 23 %, Ml sabeancucnms

ey PGP PO BOUIOTH B P TIPGRDN FOTD PEMICY BT (B0 ) 6 CTCHTILEIS T30 Lonannx Gy iepas, AR IpHsaa o
= - - 1O royiaen CTTTORICHE TERIM UHHCM SCPIO HANTPABRASE N TN IPORAPKIBANS SKHIL PO Y IPOHEPIOBREYY Bepio ot i1 e reesy
Caprpucy “‘“‘IJIJ_ i [!"i-vp"‘ “‘"“f_"“"""' }"?““" ’U‘?U n-‘"‘“c”i wapn 0.2 MU rs wact opouapsanos 7112 s ginontioo. [hens ipoapriomsains sepro ey iy 1o monoroet 1709 % mens yoro
¥ L ¥ wpe‘“‘ I 1%"0' I!H[I]]ulul]ﬂ“ T epury Oy iy U}IL'FUM}". .il_‘flflcllllﬂ ]}II' N TSYBEUTH FIEL BT L0 OM Y I!C'PL- i l}sl'y\(uf!"]llll MH BLICEME PCEYIIHOY Y
wXazapy 4.5 637 164 273 5.8 POOULIET SREOD MIH 1THIMA TAKKM SRITOM, 000 KOs e Sy e @ Gun mpoiyes 4epes BepeTar atsancs o 80 %, Cymim mpoayrnin
sl rrapion 11,7 240k 172 385 7.2 YT [T NPT YA eHeTerH TPATUTSIM 113 COPTYIAINA & |ipoiu,~c1' FFCHQIIER FROTO CyMIn 'pt._"_i,'J'IIJ'Iﬂ.'II! T YIS Jepine, e
- 142 06 165 84 6.4 JYIICHE JEPKO, IULBXH BULIACH] BLA Apa. IPIOKY Ta Gopouiene. HesHIuHy KUIBRICTS HE OYIICHOTD 3ePHA OTPHMAHOTD IDH COPTYBIHAL L1
patay & sai 0 254 7 GCTATOMHONO. TYITEHHA HANPARTATH HA APYTY T¥IIMTRHY CHCTEMY, JTVIIEHE 1EPH0 OTpHMAHE MEIq mepmnd Ta Tpyrol TVIIHARNEX CHCTEM
2 |3'4 63" 15'5 3;6 ',’0 0O'CARMYEAIH 1 0JHNM DOTCROM HANPABTAAN Mo madysantay cueTeny. Lnidypama prey npoBomian Ha IVIELIBIC- DU (OBATRNII MALIHII 3
Bl ¥ e ; L W A0pANBHON TOBEPIHeW. CyMill OTPIMAEY B OpoUec WmdyEAHES HANPAENAT HA BHILMEHHA OGOpOWEHUA Ta Ipidxn B penvierari
SACTOCYEAHHA 383HATSHO] CXEMH TepepodKn 3arameHmil BHXin Kpynn pucoRdl moiidoradol opr oOpodii 1epHa 0apolo Ha MPOTSH 7 XB B
HUCHHOCT BIJ COPTY saxoamsck vy gianasosl 71.6..80.5 Yo, opn obpobui napor va nporzsi 12 xp 7440810 %, Pesyierarn qecrizsess
nepepoiikH IDCITTEVEIHIL COPTIE PHCY B KPYIDT ILTIQOEaH: TpaditiHe NpencTasneHl Hapuc. 1-2,
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“Xazap® "Perya” "OHIapio® "YepaiHa" "AcMaHTKHE" WREUIS S L DITER e raen conTbEey

"Xazap" "Perya"  "Omrapio” "Vepaima" "Acvammems”
Fuc. 1 — Buxip spyun pucoso! woidosanol ops uepepelui X . ) X

aoemimERyRAINT copTin prey [P =02 MTTa, =7 x5) I".uu. = Elnxm_ Epyun preoso] wabosiwel opr pepepobui

apenitayesHIx copria puoy (P = 0.2 MITa, 7= 12 x5}

Ha IIi'LL’i"dHi FIPHORC ICHE TCUPC] M HTHE i Cket FCPHMCTT TR ,'l.L!i!JIi,:E,‘-l\'L‘IlI- Mty FLPELY ] PrHCERL MUK RIC T IIi,-lI!I‘HIElL‘H VA T PRLEURSL TR BHEOPHC TS HUTS NS BUPHA PHCY. Beranom e, e GLaninie s IoKasingis
AROCT HTHIISIO1 SQCPIH PHEY, SRC HANTPERIECTREHE 113 BTy IOGAROH JUTE IIC]TLTIUGKH, ne I!'i-'l[[i]ﬂ'li_"l'd.l' THR TTOTIMAM, AT RS TN ORICHT 1 LUD'J[\'C'I'HI LLAPYroM, (JC(IG.IH[!!\ S IlM'iC'I'l'IM 'I"[HIII IHEY FATHY SCPCHL ST 40P EOHEME DEONOHTL MH,
HARTTCTE AR TCTOT IO MY U RIXT AKICT L POTonoT npay ki,

Hity kol oDrpy IITOEE0, 100 18 TR BEXDTY ToTamod [po;
ECTHEA PACY, 1D ITE.’PUII.(‘W-{H(‘ Il'dCT}'EIEI'II CTANH ] 3ROMONEHIE, B'i.:lN'L'JO)K

1 o i
IEEE, POME DI,

CXIMIHTHY | CTUREHIYME BIHCTHROCTE, OLITG B N ATOTORROMY FLANCHIT KPVITOaBTY BRIOPHETIEY BT BONOTOTEII0RY obpaiiky
(EHIE N

BukopreTanig BTO wabesnesyr niapaieisa Saranhioro BENOLY KPYIE a5 .6 % 38 DAXyIoK SHHKEHITE BAXOY MOOIYHAN IPoayvETie, BHXLL 0CHORBNOTO NPOIYETY - KPYIM prcosoi twmidopanal 10msmyemsea ua 12,14 % 3a
PARYUOK HIHIRSITIA BIXOMY KPYITH Moapitnetof, -

JITEPATY PA

1 TTpasiuia OpCaHiSanin | BEICHH TeXHOIOTTHHOTO HPOHECy Ha Kpyianicanolax, — K, 1998 - [6d
2 Mepscarna caywba erpmerncn Vipatin [Encerponiuii peeype]. pescus oceyiy

A My renro €1 Texnmionis kpyn'suono sapodsisa: wasy, nociom e €L Hyrenso , CvL Cous K2 Ocsira Yepaiun, 2010, -272c,

4, Mepro |, T, Haykost ocnom 1 iesnonons nepepobemsepna’ LT Mepro, B.O Mopeyn, Hupyane, O, e, 20007, 3dH¥e

5, Mepro LT, Buane soaorenionot obpobio puey namnxiaroronot npoayisnii, LT Mepia, CM, Con eprie ko, - 2005, C.42-44,
6. Mopryn B.O. | icns nojorenionol ofpodss paey. B0 Mopry, JLO uryion, epnoixnis, - 2004, - Ne3 - C31-35,

T Oeranuyr M.B. Pexumu nponapiomiing sepuonax wyasryp. SH400 mye. np, - Ooe 2000 B 21 CUEOR-T10
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LAOCNIAXKEHHA KOMMNOCTYBAHHA XAPHOBOI CK/IAJOBOI TBEPANX
"~ MOBYTOBUX BIAXOAIB 3AK/IAAIB TPOMAAICBKOIO XAPHYBAHHH




KJIACTEPHA MOJIE/JbL, 1K OJIIH I3 HATTPAMIB ITIIJIBUIMMTEHHA KOHKYPEHTOCIHTPOMO/KHOCTI
NIIIIPIEMCTB M’ICHOI MTPOMUCIOBOCTI
Jl.e.H., npo¢. Ieanuenkopa JL.B., k.e.H., 1ou. Ctaciokora K.B.
Onecska HaNioHAJBHA aKaJAeMia XapuoBHX TeXHo.0riii, M. Oeca
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CHNIBNPALTA 3 IHIFIMI KJTACTEPAMM

—

Puc. Moae/1b rajIy3eBoro KJIacTepy B M HCHiH

NPOMHEC/IOBOCTI HA PiBHI periony

B cyuacHifl exoHOMiuEIH IiTepaTypi He iCHVE €IHHOIO NAXOOY RO (OPMYBAHHA CHCTEMH
TMOBUMIEHES FOHKYPERTOCTIPOMOWHOCTI, 4 TAKOK EiACYTHI TeopeTHyRi poszpobkn, axi 6
EPAXOBYEATH OCOONHEOCTI JOCATHEHEY KOHKVPEHIOINATHOCTI MONPHEMCTBAMH pisHEX ramyseii.
Halysae BaroMOro 3HaYeHHI BHpilleHHs il npobnemu OesmocepellHbO Ha DPiBHI DiIOPHEMCTB
OXpeMHX IPOMHCJICBOCTEH, V TOMY WHCH H M'ACHOI, 3BaskarouH Ha crmenH(iusi ocobmmBocTi Ta

Ha mpakTuusOMY piEHI BiIOVEAeTRCE pO3pobKa AiERUX 1aX0MiE N4 3000VIKY 460 mOKpaImeEES
KOHKYPEeHTOCHOPOMOKHOCTI Pi3HHX 00 eKTiB, 4Ki, 4K MIaHVETsCH, OVAVTH CIPHATH peatisanii Aesroro
PiBHA KOHKYPEHIOCHOPOMO#HOCTI NiANPHEMCTE M HCHOI IPOMHCICBOCTL.

IIpo cTBOpeHES ¥V M4CHI OPOMHCNDBOCTI CHTVANil, mpH #KiH VCHIIIEO T4 Pe3VIbTATHEHO
(byEKDIORVIOT MiANpHeMcTBA pisHEX GOPM BIACHOCTI 33 THOOM, CBiIYaTh JOCIAKEHES CYHACHHX
OpraHizanifHO-MPARORAX (GOPM CTROPEHHET MIRTanyVieRHx 00’ €IHAHE, 9Ki cTabiMi2VI0TE TapTHEPCRK]
3B'43KH T2 3a023IedVIOTh BEKOHIHHA VENaeHEHX Yroh. PerioHalbHi minnpHeMcTIBa 00 €IHVIOTBCH
V TaKi CIPYKTYpPH: KOpHOpanix, aconianis, KOHUEPH, XOJIIHHL, M ACOKOMOiHAL

3a OOHMH 3 NpIOPHTETHHX HANPAMIE MiIBHINEHHEY KOHKYPEHTOCIPOMOKHOCTI NiNNPHEMCTE
M4cHOI Tamysi Xapuosoi NPOMHCIOBOCTI VKpaiHE MH IPONOHVEMO O0'eIHAHHA MiANPHEMCIE B
knacTepr. CTEOPERHS | PO3IBWIOK KINACTEPIR € OIHIERD 3 HOBHX Momened B eKOHOMIN, 1m0
XaPaKTe PH3VETBCH CHIBPHOI KOHEVDEHTOCOPOMOXKEICTI Ta iHBECTHHIHHOK NpHEBaONMHEBicT. BoHa
(vopens kiracTepy) sabesmeuye 3pOCTaHHA KOHLENTVAIRHOTO NOTEHNiAmy perionis nepaasn. Came
POSBHTOK iHQopManifiEHX TexsomoriH, Oioimemepis, BHPOOHHNTEO HOBHX MaTepianis, mo
NOKNaJeHI B OCHOBY KIAacTepy, CTBOPIOIOTH YMOBE IS HOBANifl i SMIH Mafke vV KOXHIH ramysi
DVHKNIT VOpaRmiHES i KOOPNMHEVEARHA Mi4NRHOCTI KmiacTepa TOKTADAIOTRCA HA PETIOHANBEHH
iEHOBaniHEHA meHTp. OCHOBOM KIacTepa € BHDOOHMYI CTIPVKTYPE, 4K 3O3THI BIiANOBijaTH 3a
BHPOOHHITEO NpOOVKUII i BYACHO BHROHYEBATH 3000B5’A3aHHA Nepel NOCTAYATbHHKAMH.

BHKOpHCTAHA JiTepaTypa:
1. Tloprep M. KomkypenTtsag cTpareruda: MeTomwka aHanusa oTpacnieil # KOHKYPeHTOB /
amrm. M. MunepsHHa, 2-eusn. M D Amenmaa bussec bykc, 2006, 451 c.
2. Cracwoxosa K.B., Ipamyenxosa JL.B. KOHKYPEHIOCHPOMOXKHICTE #K CVYaCHA EKOHOMIMHA
xareropia. Monooui evennil. IMovicaunull sayxkoeuti »yprar M. Xepcor — 2019 Ne 7 (71). — C.
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REVIEW OF METHODS AND FLOUR QUALITY REQUIREMENTS FOR FROZEN PRODUCTS

Zhygunov D., Ph.D., Associate Professor, dmytro.zhygunov(@gmail.com
Barkovska Y., postgraduate student, barkovska.yulya@gmail.com

Odessa National Academy of Food Technologies, Department of Grain Processing Technology

Y KkpaiHax 3 PO3BUHEHOI TEXHIKOK 1 TEXHOJIOTIEID B

XJI100TIEKAPCHKIM  MPOMUCIIOBOCTI  IIUPOKO  BIPOBAKYETHCS
TEXHOJIOT'1Sl BUTOTOBJICHHS BHUPOOIB 13 IONEPEIHBO 3aMOPOKEHHUX
TICTOBUX 3aroTOBOK. 11 BUIOTOBJICHHS TaKOro TICTa HEOOXI1JIHO
BUKOPHCTOBYBAaTH  BHUCOKOSAKICHE  OOpOIIHO 3  3aJaHUMHU
MOKa3HUKaMHU SIKOCTi. ToMy s 3a0e3ledeHHs MOTped CydacHMX
XJ11003aBOJIIB IIepe]i; OOPOITHOMENILHOK Tajly33l0 IMOCTa€ HOBa
3a7a4a; BUTOTOBJICHHSI COPTIB OOpOIIIHA 13 3a3HAYCHUM MEPEIIKOM
MOKA3HUKIB SIKOCTI.

AHami3 0COOJIMBOCTEM BHUPOOHUITBA XJI1000YJIOUHUX Ta
KOHIUTEPCHKUX BHUPOOIB 13 TOMNEPEIHBO 3aMOPOKEHUX TICTOBUX
3arOTOBOK ITOKa3aB, M0 (POPMYBaHHA BHCOKOI SKOCTI IPOIYKIIII
3HAYHOI0 MIPOK 3aJICKUTh BIJ PEOJIOTIYHHX BJIACTUBOCTEH
MIIEHUYHOr0 OOpOIIIHA, BUMOTH JIO0 SKMX B 3aJIEKHOCTI B1Jl BHIY
BUPOOIB 1CTOTHO BIAPI3HAKOTHCI. BuKopucTtanHs OopolHa 3
B1ITIOBITHUMH XapAKTEPUCTUKAMMH, TOOTO I[JTIbOBOTO
NpPU3HAYEHHS, TPA BUPOOHMIITBI KOXKHOI 3 Tpyn OOpPOLIHSIHUX
BUPOOIB B Hallllil KpaiHl MOKHU IO BIACYTHE, IO MPHU3BOJIUTH 10

YCKIIAHEHHS PpOOOTH TEXHOJOrIB. PimieHHs maHoi mpoOsiemMu
pecypen, [LE

T03BOJIUTh OUIBII €(PEeKTUBHO BUTpayaTH 3E€PHOBI
palioHaII3yBaTH IIPOLIEC BUPOOHHUIITBA 1 CTAOLIIZYBaTH SKICTh
rOTOBOI IIPOYKIIII.

AKTUBHOMY 3pOCTaHHIO J0JII BUPOOHHUIITBA 3aMOPOKCHUX
OOpOIIHSHUX BHUPOOIB MEPEIIKOJKAE BIACYTHICTh CHUPOBHHHU, a
camMe OopoliHa 3 HEOOXIJHHMMM MOKa3HUKAMM SIKOCTI JJIs iX
BUpoOHHUIITBA. IIporiec 3amMoOpoXXyBaHHS, TpPAHCIIOPTYBaHHS,
MOXKJIMBI TIepenajau TeMmIlepaTypd Ta PO3MOPOKYBaHHS - IIi BCl
(hakTOpH, IO BHUMAraroThb OOpOIITHA Kpamlioi SIKOCT1, HIK TE, SKE
BUKOPHUCTOBYETHCS JJI TPAAULIIMHOTO BUMIIKAHHS.

[1ix yac mporecy 3aMOpOKyBaHHS T BIUTMBOM MEXaHIYHOI
N1l KPUCTAJIB JbOAY BI1AOYyBa€ThbCs PYHWHYBAHHS 1 IepeOyaoBa
MDKMOJICKYJIIPHUX 3B'SI3KIB, 3MIHIOEThCS (PAKIIMHUN CKIIa]
O1IKIB, B1JI0YBA€THCS YKPIIUICHHS KJICHKOBUHHM, 3HUXKYETHCS il
riparaiiiiHia 3aTHICTb, MIJABUIIYETHCS MPY>KHICTb, 3HUKYETHCS
KIIBKICTh KJICMKOBHUHHU, 1110 BIIMUBAETHCS ITICIS PO3MOPOKYBAHHS

Ticta. Lle mpu3BOAUTE A0 MOTIPUIEHHA CTPYKTYPHO-MEXAHIYHUX

BJIACTUBOCTEM TICTa HICJIST  PO3MOPOKYBAHHS (BOHO

PO3PIIKYEThCA) Ta 3HIKCHHA Ta30yTPUMYBAJIbHOI 3JATHOCTI Ta |

(OPMOCTIHKOCTI TICTOBHX 3arOTOBOK. IToripiieHHs
XapaKTepPUCTUK TICTa B Pe3yjbTaTl 3aMOPOKYBAaHHS 3yYMOBIIIOE
3HMKEHHSI SIKOCT1I TOTOBMX BHpoOiB. Tomy, 111 OTpUMaHHS
BUCOKHUX CIIO)KMBUMX BJIACTUBOCTEH BHUPOOIB 13 3aMOPOKEHHX
HaniB(haOpuKaTiB HEOOX1THO BUKOPUCTOBYBATH CUJIbHE OOPOIITHO,
I SIKOrO peKoMeHJ0BaHO [1] Takl moka3sHHKM sIKOCT1 (Ta0muis

Take OOpPOIIHO ICTOTHO BIAPI3HAETHLCA 3a IOKa3HUKamuy Whiteness, units no less 54,0
SKOCT1 B1JI TPAJAULINAHOIO YKPaiHCHKOI0 OOpOIIHA BHIIIOIO COPTY _
(Tabun. 2), ToMy 3a6e3meunTn HOro BUPOGHUITBO Oe3rnocepennpo | alling Number, sec no less 160
Ha OOPOIIHOMEJIBHMX 3aBOJAaX MO’KHA IUISIXOM TaKMX OCHOBHHX
CII0Cc001B [2]:

: o : . | way Il way Il way
I vCHOCl6 (T€HETUYHUIN) -Unlﬂr0T9?qe BUIIIJIEHHS. (genetic) (technological) (biochemical)
Heprumi HAHPAMOIK, - JAKHH SAHCHIOETRCA 5 tempering grinding warehousing & packaging
3€pHOOYMCHOMY B1AA1JICHHI 60pOI.IIHOMeJIBHOPO 3aBOAaYy, - department - department department
€ (opMyBaHHS MOMEIBLHUX MApTIH, a caMe 3a PaxXyHOK
BUKOPHUCTAHHS COPTIB 3epHa 3 BUCOKHMU )
xji0onekapcbkumu BiaactTuBocTaMu (KysiibHuk, CensiHka Ble:dmg
wheat

Ta 1H.) a00 3a paxXyHOK BUKOPHUCTAHHS PSA0BOI miieHuI |
Ta 2 knaciB. OgHak L€l MeTod HE 3aBXIU MOXKE OyTH
BUKOPHUCTAHUW, Ye€pe3 Te, M0 B YKpaiHl BHUPOIIYETHCS
MIICHUII] IJILOBOTO MPU3HAYEHHS B HEBEIUKIN KIJIBKOCTI
1 BUCOKO1 BapTOCTI.

II cnocid (TEXHONOTIYHMM) - PO3MEITIOBAILHE
BIIAUICHHS. Jpyruil HanmpsMoK MOKe OyTH peaai30BaHUM
B PO3MEIIIOBAJIbHOMY BIJJIUVIEHHI IUIIXOM (DOpMYyBaHHS
IHIMBIAyaJIbHUX IOTOKIB - 3a PaXyHOK BHOOpPY INEBHHX
iHauBigyanbHux notokiB (3 II, III apanux cucreM Ta
APYTUX MTOTOKIB PO3MENIBHUX CUCTEM MEPIIOI IKOCTI).

Indicator

Protein content, %
Gluten content, %
Gluten quality, units.

Deformation energy W,
10-4)

P/L
Falling Number, sec

Starch damage content, %

Water absorption capacity, %

Indicator

Gluten content, %

Gluten quality, units.

Ash content, %

modes

III cmoci6 (010XiMIYHMI) - BIAJAUIEHHS T'OTOBOI MNpoaykKii. TpeTii HampsMOK

noTpeOye BCTAHOBJCHHS JOJATKOBOTO OOJaJHAHHS Ta BUKOPUCTAHHS TEXHOJIOTTYHHMX
100aBOK, MPOTE HAMMEHII 3aJ€KHUN Bl IKOCT1 BX1AHOTO 3¢pHA. /[aHUI HanpsSIMOK MOXKE

OyTH B3AIMCHEHHMM y BIJJAUICHHI TOTOBOI IIPOJYKIIil

34 PAaxyHOK BHUKOPHUCTAHHS

TEXHOJIOTTYHUX J00aBOK, SIK1 MOKPAIIYIOTh ra30yTPUMYIOUY 3IaTHICTh Ta CTaOUIBHICTH

OopoiiHa (remilentoiia3, CyXxoi IMIIeHUYHO1 KICHKOBUHHU Ta 1H.).

3acTOCYBaHHS TOTO YM 1HIIOTO CcHocoOy, ab0 iX KOMILIEKCY [JIsi KOHKPETHOIO
OOpPOITHOMENIBHOTO 3aBOAY OyJie 3aJie’KaTh BlJI: HAsBHOCTI CHUPOBHHM, EKOHOMIYHHX
BUTpPAT Ta TEXHOJIOTIYHOI'O OCHAIIICHHS 3aBOJY, @ TAKOX B1J OLIIHKK MOKA3HUKIB SIKOCTI.
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In the countries with the developed technics and

S technology in the baking industry the technology of

manufacturing of products from pre-frozen dough
preparations 1s widely introduced. To produce such

B & = dough is necessary to use high quality flour with

Recommended value
12...14
no less 30

70...80
no less 250

08...1,0
no less 300

not more 8

33...60

Value

no less 24
not lower than the 2nd group

not more 0,55

e
1

Use of

- resources,

technological
additives

Flour with the set quality indicators, incl. special purpose

specified quality indicators. Therefore, to meet the
needs of modern bakeries, the flour-milling industry
faces a new task: the production of flour varieties with
the specified list of quality indicators.

Analysis of the peculiarities of the production of
bakery and confectionery products from pre-frozen
dough pieces showed that the formation of high quality
products largely depends on the rheological properties
of wheat flour, requirements to which depending on a
kind of products essentially differ. The use of flour
with the appropriate characteristics, 1e special purpose,
in the production of each of the groups of flour
products 1n our country 1s still absent, which

~ complicates the work of technologists. The solution to

this problem will allow more efficient use of grain
streamline the production process and
stabilize the quality of finished products.

The active growth of the share of production of
frozen flour products is hindered by the lack of raw
materials, namely flour with the necessary quality
indicators for their production. The process of freezing,
transportation, possible temperature changes and
thawing are all factors that require better quality flour
than that used for traditional baking.

During the freezing process under the influence of
mechanical action of ice crystals there 1s a destruction
and rearrangement of intermolecular bonds, changes
the fractional composition of proteins, strengthens
gluten, reduces its hydration capacity, increases
elasticity, reduces the amount of gluten washed after
thawing the dough. This leads to a deterioration of the
structural and mechanical properties of the dough after
thawing (it liquefies) and a decrease in gas holding
capacity and stability of the dough blanks.
Deterioration of dough characteristics as a result of
freezing causes a decrease in the quality of finished
products. Therefore, to obtain high consumer properties
of products from frozen semi-finished products it is
necessary to use strong flour, for which the following
quality indicators are recommended [1] (Table 1).

This flour differs significantly in quality from
traditional Ukrainian patent flour (Table 2), so to
ensure 1ts production directly at flour mills can be by
the following main methods [2]:

I method (genetic) - tempering
department. The first direction, which 1s carried
out in the grain cleaning department of the
flour mill, 1s the formation of blending batches,
namely through the use of grain varieties with
high baking properties (Kuyalnik, Selyanka,
etc.) or through the use of ordinary wheat 1 and
2 classes. However, this method can not always
be used due to the fact that in Ukraine wheat i1s
grown for special purposes in small quantities
and at high cost.

I method (technological) - grinding
department. The second direction can be
implemented 1n the grinding department by
forming 1ndividual streams - by selecting
certain individual streams (from II, III brake
systems and second streams of reduction
systems of the first quality).

III method (biochemical) - warehousing & packaging department. The third direction
requires the installation of additional equipment and the use of technological additives, but
the least dependent on the quality of the incoming grain. This direction can be carried out
in the warehousing & packaging department through the use of technological additives that
improve the gas holding capacity and stability of flour (hemicellulase, dry wheat gluten,

etc.).

The application of one or another method or their complex for a particular flour mill
will depend on: the availability of raw materials, economic costs and technological
equipment of the plant, as well as the assessment of quality indicators.

JIITEPATYPA
1. Menemkuna, E.I1. IleneBoe ncnonp3oBanue 3epHa 1 Myku — TpedboBanue Bpemenu / E.I1. Menemkuna, C.H. Konomuen, JI.B. [llenenkosa, A.M. KoBams— Mocksa: OOO M3narenscTBo [Tumesas mpomMbeInmuieHHOCTE, 2013 — Ne9 — c1p. 64-66.
2. Stauffer, C. E. Frozen dough production. Advances in Baking Technology / Kamel and Stauffer. New York.1993. — C. 88-106.

3. Briimmer, J. Breads and rolls from frozen dough in Europe. In: frozen and refrigerated doughs and batters / K. Kulp, K. Lorenz, J. Briimmer Eds. St. Paul, MN, USA. 1995. — C. 155-165.

4. Inoue, Y. Studies on frozen dough. II. Flour quality requirements for bread production from frozen dough / Inoue, Y. Bushuk, W. // Cereal Chem. 1992. — 69(4), C. 423-428.
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Aworaris 30aradeHHs POCIMHHOK CUPOBUHOK KPYCTUIbSIHIB
M A o 331 TMABUIICHHS 1XHBOI Xap4OBO1 IIUILHOCTI.

Xap4yBaHHs, B OCTaHHI POKHU BiJOyBa€ThCs
PO3IIUPEHHS ACOPTUMEHTY OOPOIIHSIHUX
KOHJUTEPCHKUX BHUPOOIB, BIOCKOHAJICHHS HpO(l) TeexxeHKo HM, acClIl. HaHa,Z[OBCBKa M.C.

TEXHOJIOTIi 3a PaxyHOK OLIbII IIUPOKOTO

Ha ocHOBI kjacuyHOi penentypu KpyCTUIbsiHA OyJI0 pO3pOOJICHO JHIMKY

BIIPOBA/DKCHHS P13HHX IHIPCAIEHTIB : : ) . . Ouinka XpycTKOCTi KpyCTLIbsIHA
POCIMHHOTO TIOXO/UKCHHsT Ta omagaux 3Pa3KiB aHATOTIB KPYCTUIbAHY, 10 PELENTYPH SKUX YBOAUIIM NOAPIGHCHE HACIHHS
o T ; . KYHXYTY, JIbOHY, BOJIOCBKOTO Iopixy Ta apaxicy. Po3po0neHo 1 ompanboBaHO 5 W 1. 3 KymKyTOM
TEXHOJIOTiH. XapuoBa iHHICTh KpycTinbsauip KYHXKYTY, ¥ KO pIXy Ta apaxicy P - pan 25 MLOHOM
BH3HAYACTHCS CKITATOM CHPOBHHH i Moke PCUCITYPHHX KOMIOSULIH KPYCTUIBSHIB Ta KIACHYHMH NPOTOTHI HPOAYKTY B 3 KYHOKYTOM i THOHOM
; (Tabmums 1) W 4. 3 BOJIOCHKMM TOPiXOM
OyTM 3HAYHO IMIABUINEHA 3a PaxXyHOK 5 5. 3 apaxicont

parioHadbHOTO MiI00pY KOMIIOHEHTIB, a B 6. IpOTOTHII
TaKoX  TEXHOJOTIYHOi  0OpoOKM, IO

JO3BOJIsAE l'IiI[BI/II_III/ITI/I 1XHIO 3aCBOIOBAHICTb.

Ta6auns 1 - Ckaan i cniBBiAHOIIEHHA KOMIIOHEHTIB y peleNTYPHUX KOMMO3ULIfAX KPYCTUILSAHIB

CniBBiAHOLWEHHA KOMMNOHEHTIB, Mac %

46 48

. . . . CKnap TpaauuiitHa 43

JloBeJIEHO, IO iHAEKC XapyoBOi IIIBHOCTI Nel —Ne2 ~ Ne3  Ne4  NoS RN
KPYCTUIbSIHY BUT'OTOBJIEHOTO 3a fiiue kypade 175 175 175 175 175 175

03pO0JICHOI0 PELENTYPOI0 Y TIOPIiBHSAHHI i3 L0 13,0 13,0 13,0 1,0 110
po3p PEHEITLYPOI® ¥ 1O 170 170 170 170 170 218
HPOTOTI/IHOM - XapaK”-l-“epI/-IByCTBCS{ BopouHo 0 0 w0 0 0 -
MIJIBUIIEHHSAM 1HJEKCY XapyOBOl1 HIIJIBHOCTI TS
y TpU pasd, B TOW 4ac SK MacoBa YacTKa 4,5 45 45 4,5 4,5 -
BiTamiHIB 30UTbIIyeThCs Bim 1,26 mo 2,5 HaciHHA KyHXKyTy 1 - 5 - - -

a3iB, B 3QJIEKHOCTI BiJl MAaKpOHYTPICHTY, a - 10 > - - i Orinka max - 5
pasie, B 34 | BUL MAKPOHYTPICHTY, | Bonocekiropixu I8 - - 10 - -
KaJOPIMHICTh KPYCTUIBSIHY 3POCTa€ JHIIC Yy (Apaxic = |B - - - 10 - Puc. 1 - XpycTkicTh KpycTiJIbSIHIB 32
1,1 pasis. 100 100 100 100 100 100 MaKCHMAJILHOIO OLiHKOI0

BMCHOBOK
Tabauua 2 — Bmict BiTamiHiB y npoToTUNi Ta po3pobaeHnX peuenTypax KpyCTiNbsaHy. P03pO6JIeHO HiHiﬁKy KpYCTiJIBSIHiB 3 HiJ_IBI/IH_[eHI/IM BMICTOM O10JIOTIYHO AKTUBHUX CITIOJIYK

3aBISIKM HACIHHS JIbOHY, KYH)XKYTY, COHSILIHUKA Ta TOPIXiB BOJIOCHKHUX 1 apaxicy.

] Biraminn

CuposuHa, % y o = C 3 ; < § _ HasiBHICTh JIbOHY 1 KYHXXYTYy HE 3MEHIIY€ XPYCTKICTh TOTOBOTO MPOAYKTY, BIACTUBY
’ < = s = s |_ |_ s . . o
H S P 3. E, N % E\ N Q8 =2 = ~ KPYCTUIbsIHAM, a, HABIIAKH, ACIIO II11BHU € IICHU ITIOKA3HUK.
roTOBOMY NMPOAYKTI s E gE 2 & 2 2 L 5 = = o’ Py y a, , JACIIT JABUIIYE 1

JloBezieHO, 110 1HJIEKC XapyoBOl MIUIBHOCTI KPYCTUIbSIHY BUTOTOBJIEHOTO 3a PO3POOJICHOIO

BopoliHo 0O 0 8 20 015 8 1355 : o : :
nuweHuuHe 50% g ’ PEIENTYpOI0 Yy TOPIBHSAHHI 13 MPOTOTHIIOM XapaKTEPU3YEThCS IIABHUINCHHSIM 1HICKCY
MweHnuHe XapyoBOi IIIJILHOCTI Y TPU pa3u, B TOM Yac SK MacoBa YacTKa BITaMiHIB 301JIbIITYETHCS BiJ

o
o
o
N
u
&
&

e EEEE 0,3 4 195 52 0,188 826 10,84 0 O 0,83 231 1,26 10 2,5 pasis..
MweHnyHe
6opowHo+ HaciHHA |1 0 232 32 0219 115 1954 0 2'0 0,631 ;’50 JITEPATYPA . . . . .
[Tapyk M. B. 30arauennst BadenbHUX HamiBpaOpUKaTiB O10JIOTTYHO I[IHHOIO POCIMHHOIO
MweHunuyHe CUPOBHUHOIO
0, 0, (X3 . .
6opowHo 40%+5% 015 2 213 42 0203 988 152 0 ° 073 190 Mamup H. I1., [Tanamapex K. B. Bukopuctanus HeTpaauIliiHOI CHPOBUHHU Y BUPOOHMIITBI

CECRL DAL A 3 KOHJIUTEPCHKUX BHPOOIB JIIKyBaJIbHO-IPOQiIaKTHUHOro mpu3HaueHHs //HaykoBi mpaiti
e [Onecwkoi HarioHaIbHOT akaaeMii xapuoBux TexHojorii. — 2009. — Ne, 36 (1). — C. 169-171.
Mupomnuk 0. A., Jlonenko B. ®. JIocBig BUKOPUCTAHHS MOPOIIKIB 3 HETPaAUIIAHOT

POCITMHHOI CHPOBHUHHU B TEXHOJIOTIi OOPOITHIHUX KOHAUTEPCHKUX BUPOOiB. — 2019
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Abstract Experimental details

Fractional TSD currents and pyroelectricity are Samples
experimentally studied in PVDF samples poled by
application of a high DC field at room temperature. The Pulse Digital s\ PC 12.5 um-thick biaxially stretched PVDF from Kureha Co.
obtained polarization is found to be less thermally stable Generator Oscilloscope Gold electrodes of 0.2 cm? deposited by cathode sputtering.
than the correlated compensating charge. It s B :a=70%:30% remained unchanged after poling.
demonstrated by investigation of the charge balance and T T _
the pyroelectric coefficient; the latter measured during _ PO“ng
cooling in a fractional TSDC experiment, that trapped HV Switch U.=2 KV (E=160 MV/m) for =20 s
pola_rlzatlop—compensatlng_ ch_arge 'S respo_nable for a The residual ?erroelectric polarization P,=6 1.+0 2 uC/cm?
partial realignment of polarization during cooling. | measured by brocessing dis Iacemrent.crjr;ents

: Power yp g disp -
e SUPPlY After poli
| _ c er poling
Motivation - [
< Short-circuiting and measuring the isothermal
o | — depolarization current at 20 °C.

The polarization and the volume charges Iin PVDF o c/ Before performing the TSDC experiment:
samples poled by application of a high field at room 1 storing in the short-circuited condition for 8 h.
temperature are not thermally frozen. All processes of their T C
buildup and relaxation are interrelated. If there is any Sample J_ T R Fractional TSDC
polarization, it is necessarily compensated by trapped | J__
charges. _ = 1. 20-60-20 °C; 2. 20-105-20 °C; 3. 20-140-20 °C; 4. 20-185-20 °C,;

The intention of the paper Is to investigate in more depth ' . B . . B .
the nature of the residual polarization in PVDF by comparing The heating rate f,=4 K/min, the cooling rate =20 K/min

during j : i Pyroelectricit
successive heating of the poled samples to higher and Experimental setup for room-temperature poling. y y
higher temperatures (fractional TSD) with Measured during cooling segments of the fractions.

obtained during the subsequent cooling of the
sample in each thermal cycle.

ISOTHERMAL RELAXATION AFTER POLING TSD CURRENTS

20— 600 _ . . Fig. 2. Fractional TSD currents (1-4) measured during the

Fig. 1. Isothermal relaxation current and time oo _ _
dependence of the characteristic relaxation constant. heating fractions. Also shown are (5) overall TSD and (6)
the pyroelectric currents.

15- 1450 If the relaxation Is due to intrinsic conductivity g,
¢ the current decreases exponentially with the 150 - The TSD current is caused by relaxation of the residual
2 = characteristic Maxwell relaxation time r=¢,¢/g. - polarization P and the compensating space charge o
g’ 10 1300 % The observed decay is not exponential, as if 1 ?3 do dP
° s increases with storing time. The process can be = U (t) = AB, dT  dT
g formally characterized by the exponential decay with a °
5- 1150 ©  time dependent relaxation time () Assuming that the relaxations of o and P are first order

50- processes with characteristic time constants 7, and 7, and

related activation energies E_, and Eg, one obtains

| | | =1, exp L B =
0L ' I ' I ' I ' 0 - _ A(S\\\\\\Q__f:;;:::..‘\“‘g,.A.“A“,A;AAM YN Sana, X FFFEFE
0 500 1000 1500 (1) oL e 1(T) = AR O P
- 40 80 120 160 200 — MPh
Time r_exp(—E_/kT) r7,exp(-E,/KkT)

o)

It Is seen that 71 increases from 50 to 450 s during 2000 s of storing indicating that the Temperature (C)

relaxation is caused not by the intrinsic conductivity, which would result in a constant 7, but — The TSD current at any moment reflects the interrelation between o(T) and P(T).
rather by the charge carriers injected during poling. — The direction of the TSDC is opposite to the poling current, so dipoles are less stable than the
trapped charges. The relaxation process is controlled by the stability of the polarization.
After storing for a long time, the isothermal current finally decays to zero indicating that not — It o could immediately follow the decay of P, there would be not any TSD current.
only the average field, but also local fields become zero everywhere in the sample. This — It Is not appropriate to derive the value of P, from the integral of the TSD current. Indeed,
condition has to be fulfilled before starting the TSDC experiments. P=6.1 uC/cm?, while the integral of the complete TSD current is much smaller (1.24 uC/cm?).

RESIDUAL POLARIZATION AND PYROELECTRICITY PARTIAL RESTORATION OF POLARIZATION

30

Fig. 4. Schematic diagram showing dynamic of the charge

16 Fig. 3. Pyroelectric coefficients measured during and the polarization during the fractional TSDC experiments.

cooling fractions of the TSDC experiments compared
to the temperature dependence of the residual
polarization.

25 - : : : :
A part of the already relaxed residual polarization is

restored after completion of the fractional heating. This is
proven by the temperature dependence of the pyroelectric
current measured during the cooling parts of the TSDC
e | cycles. In the 2" and 31 cycles p increases during the cooling
down to 80°C Iindicating an Iincreasing polarization. The
decrease of p at lower temperatures might be caused by
thermal compression of the sample.

Temperature (a.u.)

N
o
L

=
o1
L

The pyroelectric coefficient p obtained from the
subsequent cycle becomes lower when the poled
sample is heated and cooled back down. Since p Is
proportional to P, it means that P, irreversibly

decreases with heating. The Initial value of the . )
polarization P.=6.1 uClcm2 corresponds to the 5 10 20 30 4 It appeared that the temperature of 80 °C seems to be

P oyrocoefficient p=25 uC/m2K. After heating to 60 °C p Time (a.u.) characteristic for PVDF, but the origin is not clear yet.
' decreases to 21.5 yC/m2K (at 20 °C), after the 2nd
cycle p=14 uyC/m2K, after the 39 one p=6 uC/m3K. _
The data are sufficient to derive the temperature Conclusion
dependence of P, shown in Fig. 3.

It Is interesting to disclose the behavior of the polarization during the fractional TSDC
experiments. The question is what would happen if the polarization during the TSDC experiment
becomes "over-compensated" by the charge? Such a situation arises when the heating gives
place to cooling.

During the subsequent cooling the polarization P is adjusting rapidly to the value of the
charge o, as shown in the diagram in Fig. 4. Thus, a part of the relaxed polarization is restored
during the cooling to re-establish the equilibrium condition of o=P, so that the next cycle of the
TSDC experiment begins with the polarization equal to the charge at the end of the preceding
cycle as shown schematically in Fig. 4.

1 Polarization

[
o
|

Pyrocoefficient (uC/m’K)

Residual polarization (uC/cm’)

Polarization, Charge (a.u.)

40 80 120 160 200

Temperature (°C)

1. The isothermal relaxation in short-circuited PVDF poled at room temperature is caused not
by the intrinsic conductivity, but rather by charge carriers injected during poling.

2. The dipole polarization in PVDF is less thermally stable than the compensating charge.
However, a piece of the already relaxed polarization is restored during the cooling parts of the
TSDC fractions in order to re-establish the equilibrium between the polarization and the charge.

3. In order to guarantee reversibility of the pyroelectricity, it is recommended to condition the
poled PVDF samples by heating to 80 oC and cooling down.

4. The residual polarization and pyroelectricity irreversibly decrease if the poled PVDF is
heated to higher temperature than that to which the sample was previously exposed.




NEPCMNEKTUBU
BUKOPUCTAHHA TEXHOIOT N APECHOI IOCTABKM EHEPTII
Y BUPOBHULTBI NMEKTHUHIB
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Abstract. Pectin is an important component in the production of confectionery (marmalade, jelly, marshmallows) and a number of food products (yogurts, sauces, mayonnaise),

and pectin is used in pharmaceuticals and in the manufacture of cosmetics. A promising area of pectin use is the manufacture of biodegradable packaging.

Knroyosi cnoea - NeKTUH, CYLWiHHA, pOCITUHHA CUPOBUHA, MIKPOXBUIIbOBE eNeKTPOMArHiTHe norse, inbTpauivHe CyLWiHHA, KOMBIHOBAHUIM cNOCi6 CyLWiHHS.

TTekTUH XapakTepusyeTbCs 3aXUCHUMU Ta NiKyBa-
NIbHO - NPOMINAKTUYHUMU aKOCTaMU. BupobHuuTeo ne-
KTUHY B CBIiTi MOCTIMHO HapolyeTbca i cknaaano y 2017
p. noHaa 40 000 1./pik. TTpomucnosicte YkpaiHu, BUKO-
PUCTOBYE MepeBaXHO IMMOPTOBAHY CUPOBUHY, MpU TO-
MY, WO CUPOBUHHA 6a3a AnNS BUPOGHULITBA MEKTUHY B
YKpdiHi HasBHa, TaK NuLe BiAXOAU (PPYKTOBOro BUpPOL-
HUUTBA (A611yYHi BUXUMKM) cknaaaroTb 45-60 1.1/pik.

Bci TexHOMOriuHi cxemu BUrOTOBIMIEHHS NeKTUHY
BKMFOYAFOTb HACTYMHI CTAAIT NiArOTOBKG MEKTUHOBMIC-
HOI CUPOBUHW, FiAPONI3 - eKCTPAryBaHHs NEeKTUHY MiHe-
PANbHUMU TG OPraHIYHUMU KUCIOTAMU, PINbTPYBAHHS,
OCBITMEHHS Ta KOHLEHTPYBAHHS eKCTPAKTY. OCAAXEHHS
NEKTUHOBUX PeyvYOoBUH CMUPTAMU, OUUCTKA Ta CYLUIHHS
NEeKTUHY.

Tunosa TexHONOria BUrOTOBJIEHHS MEKTUHY JAo-
CUTb BUTPATHA, NoTpebye cknaaHoro obnaaHaHHs i BU-
kopuctosye cnuptu (HebesneuHa). Tak Hanpuknaa, 06-
Car iHBeCTYBAHHS Y BUPOOGHULITBO MEeKTUHY KOMMGAHIERD
T.B.Fruit cknas 6ins €22 mnH. i Le BapTiCTb NULLE OAHiI-
€1 NiHiT npoaykTUeHicTo Ao 150 1/mic.

3 TOUKU 30pYy BMpOBAAXEHHS TeXHONOori aapecHoi
AOCTABKU eHeprii BUPOOHULITBO MeKTUHY Mnpenctasnse
iHTepec BiApasy y Aekinbkox Hanpsmkax. OOuH 3 HUX -
BUKOPUCTAHHS MIKPOXBUITbOBOIO CYLIIHHA Ha etani nia-
FOTOBKU CUPOBUHW.

B aKocTi CUpOBUHU ANS BUFOTOBMEHHS NEKTUHY
BUKOPUCTOBYHOTb BiAXOAU C(PPYKTOBOrO BUPOBHULTBA,
HaNpUKNaa BUYABKU A611YK Ta WKIPKU LMTPYCOBUX, Nnep-
CMEKTUBHUM ANS YKpAiHU € TAKOX BUKOPUCTAHHS BUYA-
BOK bypskis y Lykposomy BUpobHUUTBI. OaHiero 3 0c0b6-
nmMBOCTeW eTany NiAroTOBKU MEKTUHOBMICHOI CUPOBUHU
€ HeobXiAHICTb T WBUAKOI KOHCepBauii. ["eneyTeoproro-
Ya 34ATHICTb MeKTUHY 3 S6J1yYHUX BUYABOK 3HUXYETHCS
Ha 37% Bxe Yepe3 3 roauHU 36epiraHHs, a Yepes 48 ro-

[Toapi6HIOBaY

AUVH = 3HUXYETbCA Ha 69%. 3 Ui€l NpUUMHU TepmiH 36e-
piraHHA CBiXUX 961yYHUX BUUYABOK He MAE NepeBullly-
BaATU 2 roAuHU a ana 6ypaxkosux 3 roavHW.

Cywatb NEeKTUHOBMICHY CUPOBUHY 3 KOHBEKTUB-
HUM nigsoAomM Tenna, MNpU Temnepatypi He Bulle
70 °C. Tlicns cywiHHa cUpOBUHY 6pUKeTYHOTb ANS 3me-
HLWeHHsa 06'eMy Ta BUTPAT HA TPAHCMOPTYBAHHS.

3BaXaroun Ha OAHY 3 OCHOBHUX MepeBar MiKpoXx-
Bunbosoro (MX) cnocoby CyluiHHS - BUCOKY NpOAYKTU-
BHICTb, MOXHa 3aNPONOHYBATU BUKOPUCTATU Lien cnocib
AN OTPUMAHHS NMEKTUHOBMICHOI CUpOBUHU be3nocepe-
AHbO Y MpoLeci OCHOBHOrO (PPYKTOBOro abo LlyKpoBOro
BUpo6bHULTBA. THTerpyroumn MiKpOXBULOBY CYLIMIbHY
NiHilo 3 niHiero BiaxoAaiB, MOXNUBO 3ab6e3nNeYnTu MiHi-
ManbHUU TepMiH KOHCepBalil CUPOBUHU, MiHIMANbHY
BTPATy reneyTBOPHOHOUUX AKOCTEU MNEKTUHY, OTPUMATU
AOAATKOBUM NPUBYTOK AN OCHOBHOro BUpobHULTBA Ta
4YaCTKOBO BUPIWUTU Npobnemy BiaxoAais.

TexHonoriyHa nNiHis BUroTOBMEHHS MEeKTUHOBMiIC-
HOI CUPOBUMHU MAe CKNaaatUcb 3 noapibHroBava BUYa-
BOK, WO A03BONUTL 3a6e3MeyYnTu OAHOPIAHICTb NOTOKY
CUPOBUHU HA BXOAi MNiHIT CYLWIHHA Ta PiBHOMIPHICTb pO3-
MilLleHHS BAXKOCUMYYOi CUPOBUHU HA TPAHCMOPTHIM
cTpiyui MX cywapku. Cam npouec CylWiHHA nonaratu-
Me B MPOXOAXEHHI BOMOroro noTOKy CUPOBUHU Yepes
AeKinbka 30H 3 Kamepamu CyuwiHHa. [Ins iHTeHcUupika-
uii npouecy AOUINbHO BUKOPUCTATU KOM6IHOBAHWUM
cnocib cywiHHa, a came noeaHaHHa MX Ta ginbTpauin-
HOro cywiHHa. TTpuknaa MOXMBOro BapiaHTy Takoi Te-
XHONOrIYHOT NiHiT NpuBeAeHo Ha puc. 1.

Kopuctytoumncb metoamkoro po3pobneHoro B po-
6oti [1], npoBeneHo cepito ekCnepuMeHTIB AN OLIHKU
KIHETUKU BONIOTOBUAGIMEHHS 3 LWINbHOTO LWapy LWKipOK
LUMTpycoBux nnoais. TTpy BUKOPUCTAHUX B eKcnepume-
HTi napameTpax npoLecy Temnepatypa NpoAyKTy Ha-
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Puc.2. focniaHu cTeHA 3 KOMBIHOBAHUM cnocobom BONOrOBUAANEHHS.
3aranbHUM BUTNAA Ta cxema cTeHay, Ae: 1- MX kamepa, 2 - MX reHepaTtop, 3 - kaceta 3 maTepianom, 4 - cuctema KOHTponHo, 5 -

neitponposia, 6 - BeHTUNAaTOp, 7 - MX BUNPOMIHIOBAHHS, 8 - cyxe aTmocgpepHe NOoBITPs, 9 - 3B8ON0XeHe NoBiTpA.

Puc. 3. locniaHum matepian (WKipku rperingpyTa), BOMOri Ta BUCYLLUEH.

BonorosuaaneHHsa npu pisHi Tpusanocti MX Harpisy.
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B nereHai: 15+10+15 cex. = MX+TTpoayska+TpaHcnoprT.

6nuxanack Ao makcumanbHux 70 °C Ha KOpOTKUIA uac,
a B OcHosHomy cknaaana 40-60 °C. JMiHii cywiHHa Ta
3MIHU WBUAKOCTI CYLWIHHA NpuBeaeHo Ha puc. 2.

3a BUAOM NiHIN CYLWIiHHA Ta 3BAXAFOMU HA AOCAr-
HYTi B Npoueci WBMUAKOCTI CyLWiHHA MOXHa 3pobuUTun BU-
CHOBOK, LLO po3pobneHu cnocib KOM6IHOBAHOTO CYLWUiH-
HS moxe 6yTU BUKOPUCTAHUMU ANS CTBOPEHHS NiHii nek-
TUHOBMICHOI CUPOBUHU HA BUPOBHULITBAX PPYKTOBUX
COKIB.

[nsa 3aBeplleHHs MOTOYHOro erany AOCHIAXEeHHS
NIGHYETbCA MPOBECTU AOCNIAXEHHS npoLuecy CyLWiHHS
BUYABOK S61yK Ta LyKpOBOro bypska a TAKOX OUIHUTU
BNIMB KOMBIHOBAHOTO CNOCoby CyLWiHHS Ha WBUAKICTb
Ta BeSIMYUHY Aerpafauii BMICTY MEKTUHY Y BUCYLLUEHIN
CUPOBUHI.

OKpiM BUCOKOLWBUAKICHOTO CYLWIHHA NeKTUHOBMiIC-
HOI CUPOBUHU TeXHOMOriA BUPOOHULITBA NEeKTUHY MNpea-
CTABNSE HAYKOBUM iHTepec lie ABOMA AinsHKkamu. BoHa
BK/FOMAE Mpouec eKCTPaKUil MeKTUHy CrnupTom, Le
O3Hauae, WO ANs LbOro npoLecy MOXHa 3anpornoHysa-
TW BApPIGHT UOro iHTeHcUmikauii MX niasoaom eHeprii,
B poboTax HaykoBUiB KageApU, HASBHI AOCNiIAXKEHHS 3
BMNpoBaAXeHHaM TexHonorin ALE B npouec excTpakuii
KaBOBUX 3epeH i 3a NonepeAHbOO OLIHKOHO TAKUU Bapi-
GHT eKCTPaKUil MOXNUBO peanilysatu i Ana TexHonorii
BUPO6GHULITBA NEKTUHY.

Ha 3asepwanbHomMy etani BUPOBHULITBA MEKTUHY
BUKOPUCTOBYETbCS Npouec KOHUEHTPYBaHHA OTPUMAHO-
FO NEeKTUHOBOMO eKCTPAKTy Y BGKYYMHUX BUMAPHUX ana-
patax. [na uiel AinaHKM TexHOnoriYHoro npouecy Ta-
KOX MOXJTMBO 3aNPOMNOHYBATU IHTEHCUMPIKYBATU npoLec
BUKOpUCTaHHAM MX eHeproniasoay.

BucHoBoK.

KoxeH 3 Ha3BaHWX BULLEHA3BAHUX MpoLecis, Npu
MO0 BUKOPUCTAHHI Y NOEAHAHHI 3 TexHonoriasmm ALE,
€ IHHOBALIMHUM | MANOBUBYEHUM, A CAMA TeXHOonoriq
BUrOTOBJIEHHS MEKTUHY € AOCUTb CKNAAHOKO | BUCOKO-
BapTicHorto. TIpoTe came BuUCOKa BApTICTb FOTOBOrO
NpOAYKTY, UOTO TepmonabinbHicTb Ha BCiX eTanax Bu-
pOBHULITBA, CKMAAHICTb ANAPATYPHOrO OCHALLEHHS iCHY-
FOUMX TeXHOJOril, A03BONSFOTb CTBEPAXYBATU, LLO BU-
KOpUcTaHHs TexHonorin ALJE moxe ctatn TUM pakTo-
POM, WO AO3BONUTL AK IHTEHCUPIKYBATU BUPOBHULITBO
TaK i CNPOCTUTU UOrO Ha OKpeMUX CTaAisx.

Cnucok nitepatypu
[1] Besbax, I., dposuii, I., & BouteHko, O. (2019).
Kom6iHoBaHi cnocobu eHeproniaBeAeHHs B npouecax

CYLWiHHA pOCNUHHOT cupoBuHU. Scientific Works, 83(2),
71-77. https://doi.org/10.15673/swonaft.v2i83.1532
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OcHOBHi HaNpamMKK AochnifXeHb Kageapu:

- MIKpOXBUIbOBE CYLUiIHHS TepMonabinbHOT
CUPOBUHMU, B T.4. BAKYyMHE;

- eKCTPaKLis B MIKpOXBUbOBOMY NOSI;

- YAOCKOHANEHHS TpaauLiMHUX
(KOHBEKTUBHUX) CNOCOBIB CYLIHHS;

- Tennosi Tpybu;

- MeXaHi4Hi npouecu 06pobKU CUPOBUHM.
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" 100% NEKTH

3ATYULYBAY POCAMHHOIO

TTextuH, 100 r (59 rpH.)
Xapyosa aobaeka, 3aryLlysay pocrmHHO-
rO NOXOAXeHHS, OTPUMAHUU LUNAXOM
eKCTPaKUiT 96,Ty4YHUX BUYABOK.
BupobHULITBO NEeKTUHY B CBiTi NOCTIMHO

HapolyeTbcsa i cknagano y 2017 p. noHaa
40 000 T1./pik.

TTpum.: Ha OTO - NpUKNAA NPOAYKTY, He
MoB'a3aHUN 3 AAGHUM A0CHIAXKEHHSIM.

TTexkTuH (xapuosa pobaska E-440):

- € BXJIMBUM KOMMOHEHTOM
Y BUPOBHULITBI KOHAUTEPCbKUX BUPOLIB
(Mapmenagy, xene, 3eqipy) ;

- psAy XapyoBUX NpoaykTie (Moryptu,
COoycu, MaoHesm);

TTeKTUH - BUKOPUCTOBYHOTb Y papMa-
LieBTULI TG NPU BUFOTOBIIEHHI KOCMETUYHUX
3acobis;

TTekTUH - € NnepcneKTUBHUM maTepia-
FIOM ANS BUKOPUCTAHHS Y BUrOTOBMEHHI bio-
NOTiYHO - PO3KNAAAEMOT YNAKOBKM.

Kopotko npo ocHosHe.

MX cywiHHa € oaHieto 3 Hambinbw nep-
CMEeKTUBHUX TeXHOMOTIN BUAANeHeHs BONOo-
M, i Y BUPOBHULITBI MEKTUHY MOXe HaaaTu
BUPO6HUKY BUpilLanbHUX nepesar, 3abesne-
UUBLUN BUCOKY LWBUAKICTb CYLWIHHA TA MAK-
cuManbHe 36epexeHHs BNAcTUBOCTEU Ta
LIHHOCTI NEKTUHOBMICHOIT CUPOBUHW.

TTepesarn MX cywiHHsa:

. AapecHa ais 6esnocepeaHbO Ha
BOSIOrY B marepiani;

- Hu3bki Temnepartypu npoueccy;

. 36epexeHHs SKiCHUX NMOKA3HUKIB
Ta 30BHIWHbLOIO BUAY NPOAYKTY.

. Bucoka npoayKTUBHICTb;
. Haasucoka wemakictb npoueccy:

. TTpocTte mawTabyeaHHs npoueccy
3a NPOAYKTUBHICTHO/ LWIBUAKICTHO;

- CynyTHS iHaKTUBALIIA MIKpOPiopu
B CUPOBUHI, MOXIIUBICTD

HU3bKOTemnepaTypHoI
CTepunisauii FoTOBOro NpoAyKTY:;

. TTpocTe KepyBaHHS iIHTEHCUBHICTHO
npouecy:;

. MoxnuBicTb NoeAHAHHS 3 BaKyym-
HUM Ta iHPPAYEPBOHUM CYLLIHHAM,

. Bucokum noteHuian 3actocyeaHHs
B TEXHOJIOMYHUX npoLeccax;
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TEPMOTPAHC®OPMATOPHU BATATOLHIJIBOBOI'O 3ACTOCYBAHHAA

Moposwk J1.1., 1.T.H., npogecop, CoxonoBcbka-Cpumenko B.B., k.T.H., 1omeHT
I'pyaka b.I'. K.T.H., cTapmiuu BUKJIa1a4

OgnechbKa HalllOHAJbHA aKaJeMis XapuoBUX TEXHOJIOT1H, Bya. Kanatna, 112, m. Ogeca, Ykpaina, 65039

V b6acamvox xomepyituHux nionpuemMcmeax Ha peanizayilo Npoyecieé OXOJ00NCEHHS NPUNAoae 3HAYHA YACMUHA 3d2A/IbHO20 eHepP2OCHONCUBAHHS NIONPpUEMCMEA. [l MOHIMOPUH2Y CHPABHCHBLOSO
CHOJICUBAHHSA eleKmpoeHepeii nio yac bes3nepepsHoi pobomu XO0I00UNbHUX cUcCmeM CHOPMOBAHO [ MemMOOUUHO OOIPYHMOBAHO CNOCOOU PO3PAXYHK)Y eHepeoegpexmusnocmi. OCHOBHOW BUMO2010 00
MEMOOUKU eHep2emuU4HO20 aHani3y maKkux cucmem € ii 6a3y8anHs Ha NPUHYUNAX i 3aKoHax mepmoouramixu. CucmemHum KOPOOHOM OJisi NOPIBHAHHS eheKMUBHOCMI XON0OUTbHUX MA MENTIOHACOCHUX
YCMAHOBOK € meniosa ado X0J100UNbHA NOMYHCHICMb ma memnepamypHul pexcum pooomu. Mawuny, sika 00CaioHCyEMvbCsl, NPUHAYEHO OJisl NIONPUEMCIBA MOP2I6TL 3 WUPOKUM ACOPMUMEHMOM
NPOOYKmMI8 3 080OMA NOCMIUHUMU MEMNEPAMYPHUMU DIBHAMU KOPOMKOCMPOKOB020 30epicanHsA. Bionosioni xono0onpoodykmueHocmi pi3Hi 34 KIIbKICHUMU NOKA3HUKAMU, ale NOCMIUHI 3a YACOM.
Buznauenns nokazHukis epekmueHocmi 30iUCHEHO 8 CUCIEMHUX KOPOOHAX MEePMOOUHAMIYHO20 YUKITLY MA KOHCMPYKYIUHUX 0COOIUBOCMeEU eleMeHmi8 MauuHy. Buo ananizy — nOpieHAHHS eHepeemuyHol
echekmusnocmi ma 2abapumis YUKIie 080X abo OLILUIOI KITbKOCMI MAWUH 3 DIZHUMU POOOUUMU PEYOBUHAMU. 3 BUKOPUCMAHHAM eMAIOHHUX WUKIIE 30IUCHEHO YUCI08e MOOENBAHHA NPOUECie 8
mennogikayiuniu xono00unvHiu mawiuni 3 pooouumu pedosunamu RA04A ma CO, y edunomy pobouomy pescumi. Po3paxynxku npoeeodeni 01 uiecmu CXeMHO-YUKIOBUX piuteHb. Peszyrbmamamu
PO038’13aHHs «eHep2emuyHoiy 3a0aui € OiicHull koepiuicnm nepemesopenns COP. Ananiz noxazae HU3bKy enepeemuuny epexmusHicmb 00HOCMYNEHEBUX YUKIIB 8 PeACUMi Menio@IiKauiiHol MauuHu 3
0goma memnepamypamu KUniHHs, 0OHA 3 AKUX € HuzvKomemnepamypHoio. Hatisuwa egexmuenicmo y mawiun, AKi npayiorwoms 3a Yukiom 080CMYNEHE8020 CMUCHEHHS 3 080MA BUNAPHUKAMU Md
Oemanodepom nepeod BUCOKOMEMNEPAmypHUM SUNApHUKoM. Pesyriomamamu po36s3anms «mpancnopmuoiy 3a0a4i € GUHAUEHHS MeopemuyHol 00 eMHOI X01000npoOdyKkmusHocmi komnpecopie (eabapumy
yukny). Tlopisnsanenuil ananiz pezyromamis xoncmamye, uio cabapum yuxiny 3 CO, empuui menwuti 3a RA04A. Pexomenoauis na nepcnekmugy — 080CMYyNeHesa MAauluHa 3 080Md SUNAPHUKAMU Md
npomidicHoro nocyouroro 3 CO,. 3a po3s’a3auHam ycix 3a0ay 6KA3AHUU YUKT MAE HAUKPAWIL XAPaAKMePpUCmuKu.
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Pucynok 2. Piuienns enepoemuqnoi 3a0auvi:
Pucynox 1. Cxema (a) ma yuxmi (60 — na R404A4, 6 — na R744)oonocmynenesoi Mmanuiunu 3 06OMA GURAPHUKAMU

BUSHAYEHHA CYMAPHOL NOMYHACHOCIT KOMNPECOpIa
ma opoceiiemM Ha GCMOKNIYGAHHI
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BUSHAUEHHA OIHICHOCO KoedhiljieHma nepemeaopeHta Pucynox 4. Cxema (a) ma yuxiu (0 — Ha R404A, 6 — na R744)oonocmynenesoi Mariunu 3 080Ma BURAPHUKAMU
A BPOMIDICHOI0 ROCYOUHOIO
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meopemuiHol 00 eMHOT NPOOYKIMUBHOCII KOMNPECOopIa

Pucynox 5. Cxema (a) ma yuximu (6 — Ha R404A, 6 — na R744)oonocmynenesoi mauiini 3 080Ma SUNAPHUKAMU
ma oemanoepom neped OpyeuM eUNAPHUKOM

Pe3ynbTaT pO3B’sI3aHHSI «TPAHCHOPTHOI» 3ajJadl CBIAYATh PO TaKe. Y CXeMaX OJHOCTYIEHEBOIO CTHCHEHHS TEOpeTHYHa 00’€MHAa MIPOAYKTHUBHICTH KOMIIpECOpa 3aIMIIATHUCS
MOCTIMHOK0. 3 OIVISITy Ha KaliTaJlbHI BUTPATH Oylib-sIKa CX€Ma KOHKYPEHTHO 3/1aTHa. [Ipu nmepexodl A0 JBOCTYIIEHEBOTO CTUCHEHHS CyMapHa TE€OpETUYHA 00’ €MHA MPOAYKTUBHICTH KOM-
npecopa 3Ha4YHO 3MEHITyeThCs. [1opiBHAIBHUM aHai3 pe3yJbTaTiB MOKE KOHCTaTyBaTH, 110 radaput mukiay 3 CO, prpuui meHii 3a R404A, ane npu npoMy eheKTHUBHA MOTYKHICTh
komrpecopiB 3 CO, yaBiul nepeBulllye MOTyXHICTh KomipecopiB 3 R404A. Ocrarounuii BUOIp CXEMH, IUKIY Ta poOOYOi PEYOBUHM 3AIHMIIAETHCS 3a 3aMOBHHKOM. AJieé MOXKHA
PEKOMEHyBAaTH Ha MEPCHEKTHUBY CXEMHO-IIMKIIOBE PIICHHS — JABOCTYNEHEBA MalllMHA 3 JBOMAa BUIIAPHUKAMM Ta MPOMIKHOIO MOCYJAMHOK Ha poOouii pedoBuHl CO,. 3a po3B’sa3aHHIM
BCIX 33/la4 BKa3aHUM [UKJI Ma€ HaWKpalll XApaKTEPUCTUKU. TEepMOAMHAMIUHUN aHAI3 [HUKIIB K HE3AJEHKHHUN EKCIEPT MIATBEPAUB PE3yJIbTaTH, HABEACHHX B OISl TEXHIYHOI
1H(opmMallli. 3aCTOCOBYIOUYM METOAM aHaJI3y, MOJ10HI 0 THUX 110 BUKOPHUCTAHO B JIaHIA poOOTI, MOKHA OTPUMATH TOYHI PE3yJbTATH 1 MPOTHO3U POOOTH XOJIOJIMJILHOI MAIIIMHU 1€ Ha
PaHHIX CTaJIISAX i1 MPOEKTYBaHHS. [{e poOMTh MPOEKTYBAHHA XOJIOJAUIBHUX MAIlWH 1 YCTAHOBOK TOYHUM, a HAMTOJIOBHIIIE, 3 MEHIIIMMH BUTPATAMH K €KOHOMIYHHUX PECYPCIB, TaK 1 4acy.

81 HAYKOBA KOH®EPEHIIISI Konmaxmu:

HavKoBO-TIe TaTOTITHOTO CKIIATY aKaIleMii Mopo3sok JLI. lara.morozyuk@gmail.com
27}: 20 KBiTE}I 2021 p. AV arda CoxoaoBcbka-€Edpumenko B.B. kli24062006@gmail.com

I'pyaka B.I'. bogdangennadievich@gmail.com
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MeTa HaykoBOi poboTH:

BMBYEHHS MOXIMBOCTI BUPOBHMLTBA
SKICHUX YKPAIHCbKIX CTOMOBMUX YEPBOHMX
BMH 3 B'ANIEHOr0 BUHOrpady B yMoBax
OpecbKoro perioHy

117.1.

Y pasi No3nTUBHUX pe3ynbTaTia AOCHILKEHb
PeKOMeHAYBaT BNPOBAZKEHHS HOBOI
TEXHONOriT BUPOBHULTBA YEPBOHIX CTOMOBMX
CYXUX BUH B ymoBax Ofecbkoro perioHy

Y3aranbHeHHst OTPUMaHUX pe3ynbTaTis i
nonepeaHi BUCHOBKW NPO JOLiNbHICTb
NpoBeLeHHst AOCTIAXeEHb B LIbOMY HaNpPsIMKY

AHania ¢isuko-xiMmiyHoro cknagy Ta

[MpuroTyBaHHs YepPBOHE CTONOBE CyXe
BMHO 3 TiX e COpTIB 3a KNacu4Ho
TEXHOTOTIE0 (KOHTPONb)

OpraHonenTUYHINX BNacTMBOCTEN AI'I ro p iTN\
NOCBIAYEHNX | KOHTPONbHIX BapiaHTiB BUH A -
peanizauil
NPOEeKTY

BWBYEHHS MOXNMBICTb OTPUMAHHS
4EPBOHOTO CTOMOBOrO CyXOro BUHA 3
YBSANEHHOr0 BUHOrPagy PisHUX COpTiB

. Ommna |- Omrntia | pepeppy |
N Jlociprenas IILTBHICTD IIUTBHICTD ) Biarinok
= A-420mM | A-520 um L
OuHuLs BUMIpY D20 Ds20 D20+ Ds2o Dazo/ Dszo ||
Onecbkuii YopHHii
04l | Koutponn 0,648 1,242 1,89 0,52
oup | Cynxa ensosoro 0,649 1,192 1,84 0,54
rapMaToo
Canepasi
cl Kontpons 0,569 1,174 1,74 0,48
C2 | IIpuponHa cymka 0,683 1,270 L3 LS8
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[lymKa eKcnepTy No BMHY, HALWOro BUMYCKHUKA, comenbe Bacuna BoiiueHKa (poc. moBoI0):

«(...X04Y UCKPEHHe BbiCKa3aTb CBOE BOCXMLIEHME Bawelt paboToit no Oaecckomy YEPHOMY - Ha AaHHbIA MOMEHT U3
45 06pasLoB onNpoboBaHHbIX HA Maplue AerycTaluii, (BKAoYasa TONoBbIX No3uumii B Buae Konoxwucra u Bunna
TuHTA) - Baw obpasel, 3To BTopoi Kapa KapmeH v npocto 13 cumoonmsa. Jlydwmnii Oaecckuii YHEPHbIN Ha onbiTe -
6e3ymMmHO 61arofapeH 3a Takylo BO3MOXKHOCTb - WeaeBp, He YTo MHaue! TexHonormsa AnnacMMeHTo BO BCel Kpace -
OMKOe BOCXMLLeHMe M 6paBo |)) A MeHS SaBHO Y¥Ke C/OMHO YANBUTb...»




AHomauisa: po3ansaHymo numaHHs ¢oopMyeaHHs
MeXxaHIi3My ynpaesiiHHA IHHosaulsMu Ha OCHOS8I
cmaHOoapmy P2M Ha emani cmabinbHocmi xXum-
meeozo UUKIy

louatok 3aHenapy

- > D an o,

Apuctokpatusm

PaHHA

Posnvqeug cTapieTe

HepeanizoBaHe
ni{NPUEMHNLTBO

MonioBaHHA 3a Bigbmamu

MacTKa 3aCHOBHUKIB bropokpatusauis

[utaya cmepTHicTb

3axonneHHs CmepTb

Puc.1. Mogenb xuttesoro umkny l.Agiseca

P03BUTOK opraHisauil 3HaxoauTb BiAOUTOK y "KNUTTEBOMY LIMKNI", OCKINbKX CcTadil pO3BUTKY OpraHidauii — ue nepioau il XNTTa y paMmkax OgHOTUMHUX
LIIHHICHMX YCTAHOBOK, WO oikCyt0Tb OCODIMBOCTI YNpaBiHCbKUX 3aBAaHb, sKi NepedbyBatoTh Y LEHTPI yBarn kepisHuutea. OTxXe, nepioaun, B sKi op-
raHisauiga NnpMHUMNOBO 3MIHKOE LLIHHOCTI | OpieHTauil, Ha3nBalTb LMKNamMu 4n dpazamm po3BUTKY opraHisadil.

Cepno3HMM KPOKOM Y PO3BUTKY MOAENI XKUTTEBOIO LMKIY opradidauil ctanu gocnigxeHHs lcaka Agiseca. Mogenb Agiseca |. 3acHoBaHa Ha npuny-
LLIEHHI, WO PO3BUTOK OpraHidauii noaibHum eBonoLil X)XMBOro opraHiaMmy — 3BiACK N HA3BW OESKNX eTaniB. B 3aranbHOMY BUrNsgi MOOENb XUTTEBOTO

Luukny opradidauil O |. Agizeca mae Takuum surnsag, [1]: /\
Micis

/H

MNpodpintoBaHHs Micil

ApxiTekTypa

ALi3ec nponoHye po3rnsggaTty ABi pasun B XNUTTEBOMY LMK Oyab-AKOI opraHisauii: gpasy pocty i dasy
CTapIHHA.

3POCTaHHSA NMPOXOAUTb B TAKUX TPAANLINHNX ddopMaXx, K BUPOLLEHHS, ANTUHCTBO, IOHICTb i MOCTYMNOBO
BXOOUTb B CTadito PO3KBITY i CTabiNbHOCTI. Y BMNagKy, AKLWO opraHidauisi 3actpsie B dasi cTabinbHOCTI, |
KPUETLCSA rofioBHa nactka. licnga uboro € gsa wnaxu. OguMH Wnsax OoCUTb CTaHOapPTHUN. apuUCToKpa-
TM3M, BropokpaTmnaauis i, BpewTi-pewit, cMepTb. OCb Lie BMUPaHHS, MOBIfIbHE BMUPAHHSA opraHisauil, i €
doasa ctapiHHS. [2]

Y 3B’A3KY 3 UMM MOCTA€E NUTAHHA: WO X pobuTtK, Wob nogonaTtn ctarHauito, wob nogonatn TeHAEHUO
00 apucTokpaTuamy i bropokpaTmaadii? Bianosigaro Ha Le nuTaHHA € iHHoBaUil. Came BOHM J03BOMAKOTb
3anobirTu cTapiHHIO | BUBECTU OpraHi3auito Ha HOBU BUTOK PO3BUTKY.

CtparTeris nporpamu

iHTerpauieto

Peanisauia nporpamu
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e
Puc. 2. Bexxa P2M

Mopgenb, Npo Ky nae mosa B ctaHaapTi P2M, oTpumana Ha3By «3barnaHcoBaHi iHHoBaui». banaHc iHHoBauin gocs- B KiHLI MWHYNOro CTOMITTS ANOHCLKI Kopropauil yCBigOMUIK, WO CBIT 3MIHUBCA BU-
racTbCH, Nepll 3a BCe, 3a PaxyHOK yBaru 40 BCiX eTaniB XXUTTEBOrO LUKIMY CTBOPEHHS LiHHOCTI B BUPOOHUYMX KOM- Marae npmMHUMNOBO IHLKX Nigxoa4iB A0 ynpasniHHA IHHOBaUigMU. Knto4oBi NONTOXKEHHS
naHisx. [3] LUMX nigxondis Oynn ccopmyrboBaHi B KOPOTKIM nepeamosi Ao ctaHgapty P2M. Pos-

OCHOBHI eTanu UbOro LMKny: MAHEMO KOPOTKO OCHOBHI MOMNOXEHHH, AKI Oy»Xe BaXnuei ANs pPO3yMIHHA CYTI CTaH-

1. CTBOPEHHS LIHHOCTI, AKe 3abe3neyyeTbCca 3a paxyHOK BOOCKOHANEHHS TEXHOMNOrIN | doyHKUIN NpoayKTy, Mo CyTi, napty P2M:

Le IHHOBaLis CTBOPHOBAHOIO HaMW NPOAYKTY. 1. HOBI aKOCTI NpodeCIMHNX NOAOCLKNX PecypciB.

2. [locTtaBKka LiHHOCTI, Lo 3abe3nevyeTbcs e(PeKTUBHICTIO METOAIB BUPOOHMLUTBA NPOAYKTY, L€ iHHOBaLis nNpoLec. 2. HauineHIicTb Ha BMUPILLEHHS KOMMSIEKCHUX NMUTaHb.

3. Peani3auii WiHHOCTI, KOnu 3abe3nevyyeTbCsa CTBOPEHHA YMOB AS19 YCILUHOI, B TOMY YMUCIli B KOMEpPLUINHOMY Bia- 3. HeobxiagHicTb opieHTauil KepiBHUKIB NPOEKTIB i Nporpam Ha 3aranbHy MiCito Ti€el
HOLLIEHHI, peani3auii iHHOBaU,iT; ue iHHOBaLil bi3HEC-MeXaHi3MYy. nporpamMmu, sika pearni3yeTbCa B KOMMNaHil.

4. He meHLW BaXxnuBum € banaHc TEXHOMOTIN | TBOPYOCTI. TBOPUYUM LINSX - L€ XKMBE yNpaBniHHA 3HAHHAMMU, Lie pyX 4. Po3wmnpeHe TrniyMmavyeHHa MeHeOXXMEHTY MNPOEKTIB.

0 CTBOPEHHS LiHHOCTEN Yepes B3aeMOAit0 Ntoaen, 3HaxoAsATbCS B PI3HUX MiCcUSAX, SIKIi BAPOONSItOTb, CTBOPHOKTL CBOI 5. NoTpeba B MmexaHi3Mi iHHOBaLLl.

iOel B pi3HMK Yac.

6. CTBOPEHHSA LIHHOCTEN Yepe3 CTBOPEHHS HOBUX MEXAaHI3MIB.

Bce ue HeobxigHO ob'eaHaTn pa3om, ane npu
LIbOMY HEOOXigHO Lie i oKycyBaTuUCH Ha noTpe-
BU PUHKY.

CbOroHi HEMOXNMBO UTU LLUMPOKNM (PPOHTOM
B LLbOMY ceHci. Mn He MOoXeMOo OXOnnTK BEChb ro-
PU3OHT ICHYHUYUX IHHOBALUINHUX MOXITMBOCTEMN.
HeobxigHO dboKkycyBaTUCS Ha KOHKPETHUX NOTpe-
bax pUMHKY i Ha Te, WO MW MOXEMO AAaTU LibOMY
pUHKY. OCb Ui ABa MOMEHTM O03BOMNSATb, AK Ha-
CnigoK, AOMOITUCA €eKOHOMII Ha LWUBUAKOCTI | Mac-
lWTabi B peanis3auil iHHOBaLUiMHUX iOen, | 3Biacu
nige HeranHo, o6OB'A3KOBO Mige Halla nepeBara
Hag KOHKYpEeHTaMu.

Cnncok nitepaTtypu:

1. 3Bapuyk C. A. Moaenb XUTTEBOIro LUKy opradidauii 3a |. Agisecom [Enek-
TpoHHUM pecypc]/ C. A. 3eapuwyk, M. 1. lNpuwiak // MaTtepiann XLIX HayKkoBO-TEX-
HIYHOI KOHdpepeHuil nigpo3ainis BHTY, BiHHnUA, 27-28 kBiTHA 2020 p. — ENekTpoH.
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https://conferences.vntu.edu.ua/index.php/all-hum/all-hum-2020/paper/view/9490.
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|. MaTioweHko. // NMpobnemn ekoHomikn. — 2020. — Ne4. — C. 82-91.

3. byrpos O. B. MeTogorsoris po3BuUTKY IHTErPOBAHOI KOHKypeHTo3aaTHocTi / O.
B. byrpos, O. O. byrposa, T. M. LLikypeHko. // EkoHOMika Ta gaepxaBa. — 2019. — Ne
12. — C. 9-11.



XBOWHI EKCTPAKTU 9K KOMMNOHEHT HAMOIB CAELWIAJIbLHOIO NPU3HAYEHHSA

Boeyacbka FO.3. ,3p00yBau CBO maricTp ¢-1y T Ta TXILIIB,
K.T.H., AoL. Bikyasb C.I. vizaj_vik@ukr.net
OOJdecbKa HaAUiOHA/IbHA AKAOeMisi Xapuoe8ux mexHo/102ill

31aTHICTh Pi3HMX 0i0I0riYHO aKTUBHHUX KOMITIOHEHTIB POCIMHHOI CHPOBHMHM BUK/IMKATH
He(epMmeHTHe okrcaeHHs NAD-H2 no NAD i ogHodyacHO BigHOBMOBaTH Fe+3 no Fe+2 rokasye,
1[0 L1l peUOBUHU MOKYTb IMIIBUIIYBATH 3arajbHy HecCrelu(piuHy OMipHICTb OPraHi3my.
bi10/10T1YHY aKTUBHICTH BUMIPIOIOTH 10 3MiHI MIBUAKOCTI OKMCHeHHSA NAD-H2 no NAD y
KOHTPOJIBHUX Ta JOCHiIKyBaHUX 3pa3kax A=320 Hwm, 1= 2xBa.

Tomy a1 po31IMpeHHs] aCOPTUMEHTY HarlOiB ITi ABUIIIEHOI0 0i0/IOriUHOK aKTUBHICTHO
aKTya/IbHAM € 3aCTOCYBaTH Yy IpOLieCi KyIiaXKyBaHHSI pOCTMHHOI CUPDOBUHH MMOKa3HUK 0i0/I0TiUHOI

AHOTALIA
HagBeieHO pe3y/1bTaTH JA0C/Ii/pKeHb HAarnoiB Ha OCHOBI PI3HUX BHU/IIB XBOI, 3a
MOKA3HUKOM 0i0/10riuH0i aKTMBHOCTI, /I/Is BUAB/I€HHS 3pa3KiB 3 HAMOL/IbIIIMM
AHTHOKCUAHTHUM NOTeHI1[ia/1I0M. IIpoBeieH0 MOHITOPHUHI BOJJHUX €KCTPAKTH XBOI
Pi3HMX COPTIB 3a MOKA3HHUKOM 0i0/10riuH0i aKTMBHOCTI - CK/Ia/I0BUX HAII0I0
(DyHKI[I0HA/TbHOI'0 MPU3HAYeHHs. BUsIB/IeHO CHHepreTUYHNM TAa dHTArOHICTUYHUHA
ebexTH MDKMO/IeKY/IIPHOI B3a€Mo/iii 010/10riuH0 aKTUBHHMX PeUOBHH CyMillleH

. : . . : : AKTUBHOCTI.
POC/IMHHOI CHPOBMHHU. 3a MOKAa3HMKOM 0i0/10riuHOi aKTUBHOCTI 00paHi 3pa3ku
cyMmiliey eKCTPaKTiB POCIMHHOI CHPOBHMHH HaMOL/IbIN I{iHHI 3 (i3io/10riuHoi Touku Mertoto foC/TiKeHHsT 0y/10 BUBUEHHSI 0i0/I0TiYHOT AKTUBHOCTI €KCTPAKTIB Pi3HMX
30py. BU/IIB XBOI, SIK KOMIIOHEHTY Harlor0 CIier[ia/JIbHOro Ipu3HauYeHHs.

O6’ekTamMu A0C/IiI>KeHHs 0y/iv BOAHI €eKCTpaKTU XBOI copTiB 1- Picea Abies «Aurea
Horstmann», 2- Abies Alba, 3- Picea Abies «Karts» 4- , Pinus Ponderosa,5- Pinus
Silvestris.

DHi€r0 3 epCHeKTUBHUX POC/IMH € XBOS sIKa MOyKe OyTH UyI0BOI0 OCHOBOIO
0e3a/IKOro/IbHUX HArloiB Criellia/IbHOIO TpyU3HadeHHs. XBOWHI POC/JIMHU IUKOPOCJII 1 111e
e10CTaTHbO BMBYEHI, Ta He MOIIMPEHO 3aCTOCOBYIOThCS Y XapuyOBiK IMPOMUCIOBOCTI. AJie
XBOsI 3HAMIIL/IA [IIMPOKe 3aCTOCYBAaHHS B apoOMOTepariii, mappyMepHO-KOCMETUYHIN
POMMCJ/IOBOCTI Ta HAPOJHIN MeIULINHI, Y CTBOPEHHI a/IKOrOJIbHUX HAIlOIB, a TaKOX il
BUKOPUCTOBYIOTH (K kepesio bAP y meni.
Y ronakax XBOMHMX POC/IUH MiCT¥ThCs LIiHHI 0i0/0riYHO aKTUBHI PeUOBUHU - BiTaMiHH,
piToHIMAM, X710pO(isK, OprabiuHi KMC/IOTU SIKi )KMTTEBO HEOOXiAHI /IoAKHI. XBOSI MiCTUTh
onn3bKo 300 Mr% BiTaminy/C a Takoxk BitamiHnu B1l, B2, P, K, kapotuH. EdipHa oJ1is1 XBOI, y
K/Iazli SIKO1 € ITiHeH, JTiMOWeH, a/ikaJIoiiv, aHTOL[iaHOBI, TipKi, 1yOU/IbHI, CMOJIMCTI U
iHepa/ibHi peuoBHHU (@IIO/TYKHM 3aJ/li3a, MaHI'aHy, Mi/li, aJIFOMIHiIO).
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KOHTPO/Ib IKOCTI HAMOIB 3a MOKa3HUKOM 0i0/I0riuHOi aKTUBHOCTI, Ja€ MOXK/IUBICTh

\:\ sSIBJIEHHS 3pa3KiB/3 HaUOIMbIIINM aHTUOKCHU/IAHTHUM TTOTEHL[ia/IOM.

fijist pO3LIMPEeHHYaCOPTUMEHTY HarloiB, K1 OJHOUYACHO [ar0Th BTaMyBaHHA CIIparv Ta MaroTh
(YHKIIIOHA/IbH1 B/IACTUBOCTI NTPOBEIEHO MOHITOPUHT POC/TMHHOL CUDOBUHH 3a MOKA3HHUKOM

\ ; T : LSS

010/10TiUHOT aKTMBHOCTI CKagoBuX. 1151 criocTepe)keHHsI CMHepreTUYHUX Ta e

a aI‘OHiCTI/I 11X e(eKTiB CUCTEMHOI0 BIJIMBY 0i0J/IOTiUHO - aKTUBHHUX KOMIIOHEHTIB bionoriyHa akTMBHICTE XBOMHUX €KCTPAKTIB

POCHMHHOI CMPOBUHU Ha >KUBUM OpraHi3M BUKOPHUCTOBYBa/IM MOKAa3HUK 0i0/I0riUHO] Cniz BiA3HAYUTH, 110 3a OPraHOJIENTHYHIMM ITOKa3HUKaMH BOJHI eKCTPaKTH xBoi (1,3,4,5)

. . . . ®oe hyd ’ e kN 3
aKTABHOCTL/Be/IMUKHA SIKOTO BPaXOBYE [jBa OCHOBHI (DAKTOPU: MIKMOJIEKY/ISIDHI B3a€EMOZ{1 MAroTh NMPUEMHUM CMaK 3 TPAaB AHMMU HOTAMM Ta XapakKTePHUM apoMar XBol. /lesKl 3pa3Kku
TiEHT]B, I1{0 BXOASATH A0 CK/Ia[y POCHUHHOI CHPOBHMHH i KOOTIEPAaTHBHHUI BHECOK MaJid 3J/ierKa JIMMOHHUM MicasicMak (1,3). 3pa3ok 2 MaB Ay>kKe He IPUEMHUMK CMaK Ta apomar.
iYHQ AKTHBHMX KOMITOHEHTIB B iHTEHCHBHICTb €JIeKTPOHHOTO TPAHCIIOPTY, 1110 ExcnieprmeHTanbHi jaHi BU3HaUeHHs 0i0/0riYHOT aKTUBHOCTI CBijUaTh, 110 34aTHICTh

1HIDE

O€ EHEPreTUYHUI rOMeoCTa3 OpraHi3my. 0i0/I0TIYHO aKTUBHUX PEYOBUH €KCTPAKTIB XBO1 okucatoBaTu NAD-H2 no NAD e pi3Holo.
lepii OL[IHKY 0i0/10TiYHOI LIIHHOCTI pOC/IMHHOI CUPOBHHM 3aCHOBAHWM Ha Karaslisi Yci ekcTpakTy 0i0/I0TYHO aKTHBHI, OCKI/IbKY IIBU/IKICTE MTEPEHECEHHSI e/IeKTPOHY B
riepeHeCeHHS eJIeKTPOHA TIPOAYKTOM B CHCTEMI «BiHOBIEHHUH cuctemi NAD-H2 - K3Fe(CN)6. 30i/bl1yeTbCs y iX TpUCYTHOCTI y 25-500 pas, 1110 CBiJUUTh
' \ii 1a7ieHiH IMHYK/TeoTU ] - (hepHLiiaHif Kasmitoy. PO HaABHICTb PEUOBHH, AKi MalOTh aHTUOKCUJAHTHI BAAaCTUBOCTI. HariMeHI111a aKTUBHICTD Y
| MeTO/y OLIHKK 010/I0TiYHOI aKTUBHOCTI MIPOAYKTY NPUIAHATA e/1eKTPOHHO- 3pasKa 2.
TpaHcrnopria Mozess - NAD - H2 - K3[Fe(CN)6]. IlaHi 10C/i/I)KeHb CBifiYaTh, 1110 HaMOi/IbIII ITepCIeKTUBHUMU 3pa3KaMU [1J1si CTBOPEHHS
HAroiB CIieLjiaJIbHOro 3 MiABUILIEHUMU aHTUOKCUIAHTHUMU BJIACTUBOCTSAMU € €KCTPAKTHU

BICHOBKU xBol: Picea Abies «Karts», Picea Abies «Aurea Horstmann» i Pinus Silvestris.
3 ¢isiororiuHoi TOUKH 3aCTOCYBaHHA MOKa3HMKA 0i0/10riyHOi aKTUBHOCTI y onTHUMI3aIlii pelienTypHOro CK/1ajly HamoiB Ha
OCHOBi POC/TUHHOI CHPOBUHH, Jia€ 3MOry 00paTy HaMKpalyuii BapiaHT He JIMIlIe 3@ OPraHo/IeNTUYHUMM MOKa3HUMKAMM, Ta
BMIiCTOM 0i0/10TiuHO — aKTUBHHMX PeYOBHX, @ H OTPUMATH NMPOAYKT HANOL/IbII WiIHHUM.

L\



OHAXT

GAS CONDENSATION SYSTEMS BASED ON STIRLING CYCLE REFRIGERATION MACHINE

Department of Refrigeration and Air Conditioning
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7 s Volodymyr Trandafilov, Mykhailo Khmelniuk, Olga Yakovleva
INTRODUCTION CYCLE OF OPERATION RVGRM RESULTS

All over the world in the area of energy saving and problem solving aimed at reducing anthropogenic 6 Table 1- Results from one cycle of a RVGRM
effects on the e.nviror.lment, refrigeratic.)n machines. that are used. natuFal workir}g medium.as ref.rig.erants . S For chamber 2-1: Technology performance N
become increasingly important. For this reason Stirling gas refrigerating machine get topical priority. 7 — Y N N 1. Compression in the isolated attribute
Working f.luids .of Stirling gas refrig.eration machine are eco-friendly substances (helium, hydrogen, i wk j:D i volume Minimum temperature in the
nitrogen, air) which fully meet the requirements of the Montreal Protocol (ozone-depleting substances) and ' machine 195 K
the Kyoto Protocol (greenhouse gas emissions). 1 12 2 2. Discharge of gas from chamber VS T e T e B s T e

The design of the compressor unit Stirling gas refrigeration machine are based on the reciprocating 9 - 8 ~ to a cooler. 320 K
motion of the pistons, sold through a crank mechanism (CSV) or by means of a linear actuator. For 5 13 15 : . ! .
achieving the tightness chambers it requires the installation of the contact seal in the case of CSV use, and 5 2 3. The process of removal of heat Refrigerating capacity, 522,5W
"contactless" pistons, which are part of the linear actuator, is achieved by increasing the complexity of > > at constant volume. . . .
mechanical design of these machine, that in own turn. This complexity of the system of cranks and levers, “ ele]c ‘“ , Retrigeratingicapacity, 6339 W

. . : . : : : L < 4. Transfer of cooled gas in

piston Stirling gas refrigeration machine, along with other reasons, restricts their increased use. O ® An indicator power, 275 1 W

To improve the design of the piston Stirling gas refrigeration machine structural optimization rotary 10 11 ® module 1.
vane gas refrigeration machine (RVGRM) is carried out. With less system elements, better balance and 5. Expansion in the isolated COP1 19
more simple manufacturing techniques using cause of a cylinder form of rotary vane machines are capable 4 COP2 25

4 volume :
to be more preferable direction in Stirling refrigeration machines improvement. ' Degree of thermodynamic
DESIGN ASPECTS OF THE RVGRM = ==\ i perfection,
0,86

25 21 \ \ A / / constant volume. Degree of thermodynamic
2 o \Z 7. The suction gas from the perfection,

27 A ; _ Figure 2 - Cycle of operation RVGRM freezer to the module 2. 23107
23 g 210 .r/
DETERMINATION OF OPERATION PARAMETERS =
g
, : . . ' 1.5x10
21 The main parameters to be examined are: temperature, pressure and machine. Function of temperature o /
distribution and pressure of the working fluid depending on the angle of rotation of the output shaft based on the i 3
19 P g pending 8 p o
obtained theoretical investigations of the thermodynamic cycle. = /
i
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57 Figure 4 - Dependence of the refrigerating capacity at maximum
35 pressure
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Figure 1 - The mechanical design of RVGRM
The mechanical design of rotary vane gas refrigeration machine is shown on Figure 1. Constructively Shaft angle (degree) Shaft angle (degree) 30050 0 o n " 240
RVGRM consists of two modules and the cooling of the freezer. Each module consists of two blocks: Refiigerating temperature (K)

motion conversion mechanism and a cylindrical corpus provided with vanes. Motion conversion
mechanism for converting a uniform unidirectional rotation of the output shaft of the rotational-vibrational
motion of the vanes. Vane group of the RVGRM consists of four vanes, four pressure plates and four seals, Given graphs show that the process of expansion minimal temperature working fluid in the machine reaches CONCLUSIONS
two coaxially arranged shafts. The vanes are formed inside the housing four working variable volume 195 K at a pressure of 1.65 bar, and the compression process maximum operating temperature of the body is

chamber in which both performed four working process: the working fluid communication with the cooler equal to 320 K and pressure of 5 bar. Given the return to the cycle of the heat exchanger by using with efficiency ** The layout scheme of the RVGRM has novelty designs is

Figure 3 - Graphs of temperature and pressure Figure 5 - Dependence refrigerating capacity at cooling temperature

&

through the windows in the end cap of the cylinder, the expansion of the working fluid, the working fluid , COP1 machine will increase to a value COP2, and the refrigerating capacity at to . The results of calculation for proposed

connection with the freezer through the windows in the end cap of the cylinder, compressing the working RVGRM cycle are shown in Table 1. "  rotary-vane group

fluid, communication working with the cooler. Comparative analysis of gas refrigeration machine Investigate the influence of the maximum pressure on refrigerating capacity of RVGRM. The cooling " motion conversion mechanism

parameters shows the advantage of energy characteristics by 30% and 20% of mass characteristics in the temperature was 203 K. It was found that an increase in at 5 bar to 25 bar, refrigerating capacity of machine % Weight and size characteristics by 30% are reduced

case of RVGRM. Through reciprocating oscillatory motion of the vanes (as opposed to a reciprocating increases (Fig. 4). Also the dependence of refrigerating capacity on the cooling temperature (Fig. 5). * Energy efficiency by 20% are promoted

piston machines) and to reduce friction losses in the working chambers operating on the gaps of RVGRM Therefore, the use of rotary vane gas refrigeration machine allows us to operate in a wider range the cooling ** Method of calculation and design of RVGRM is developed

potentially has long service life considerably compared with piston machines. temperatures (ot 0 0 - 80 "C) in a single machine and have a high energy efficiency. Improving the design of Stirling gas refrigeration machine
Compactness coefficient of RVGRM main volume (the ratio of working volume equivalent to the Should be noted that the area below the cooling temperature values efficiency of RVGRM considerably enables us to go to its widespread use, ignoring the drawbacks to use

volume of the machine) reaches 15-20%, while the maximum value of this parameter for the piston gas higher than the vapor compression systems. This complication is associated with the need to transition to a two- rotary-vane gas refrigeration machine for domestic and industrial

refrigeration machine (V — shaped with a crank) is 1-2 %. Such a large (several times) benefit of the stage vapor compression system in compression, which results in increased cost of these systems. applications.

specific mass indicators opens up prospects for the use of this type machines. It gives us the opportunity to
use rotary vane machines for domestic refrigeration appliances. .
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