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BHEJIPEHUE HOBbBIX TEXHOJIOI' M 3AMOPO3KHA
IJIOJJOOBOIIHOM MPOAYKIINU
Introduction of new technologies for freezing fruit and vegetable products
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AHHOTAIHSA

[Ipencrasien 0030p TexHOIOrHHU INTyOOKOH 3aMOpo3ku MOpKoOBHU Ha npeanpusitin OO0 «IIpo3BoacTBo»
(r. ExarepunOypr). [IpemioskeHsl peKOMEHAAIUH 110 COBEPIIEHCTBOBAHUIO TEXHOJIOTUH, BBITIOJIHEH SKOHO-
MUYECKHI pacueT ux 3(pPeKTHBHOCTH.

KiroueBble ci10Ba: KOHCEpBallUs, MOPKOBB, TEXHOIOTUHU 3aMOPO3KH.

Summary

A review of the technology of deep freezing of carrots at the LLC Pro-zvodstvo enterprise (Yekaterin-
burg) is presented. Recommendations for improving the technology are proposed, an economic calculation of
their effectiveness is made.

Keywords: conservation, carrots, freezing technologies.

3aMopaXMBaHUE — ATO XOPOLIO 3apeKOMEHJOBABINMI ce0s MpoLecc KOHCEPBALMU IHIIEBBIX
IIPOAYKTOB, NP KOTOPOM IIOJIy4arOT BBICOKOKAYECTBEHHBIE IMUTATEJbHBIE NMPOMYKTHI, IOATOTOB-
JIEHHBIE AJIS JUINTEIBHOIO XpPAaHEHUS.

OO0 «IIpous3BoacTBO» MPOU3BOAUT B T. EkarepuHOYpr mpoayKIuio IiIyOOKOH 3aMOpO3KH, B
YaCTHOCTH 3aMOPOKEHHYI0 MOPKOBb.

IlepepabaTbiBacMO€E CBIPbE: MOPKOBB CBEXKAsl CE30HHAS.

MopKOBb — 3TO JIByXJIETHEE PacT€HHE, KOTOPOE M3/1aBHA BBIpAIIUBAETCS YeJIOBEKOM. B mepBbIil
roJl ’HU3HU y HEro oOpa3oBBIBAECTCS PO3ETKA JIMCTHEB U MSICUCTBIM KOPHEIUIOANOIE3HbI BUTAMMU-
HaMU ¥ MUHEpaJIaMHU.

Puc. 1. Hcnonv3zyemoe coipbé: MOPKO8b C8edHcas Ce30HHAA



00O «IIpou3BOACTBO» CHIPYI0 MOPKOBb 00padaThIBAET HA TEXHOJIOTUYECKON JIMHUH U TIOJTydaeT
TOTOBBIH MPOAYKT B BU/I€ 3aMOPOKEHHOI MOPKOBH B JIBYyX (hopMmax:

—3aMOpO’KEHHAasi MOPKOBb, Hape3aHHast KyOukom 1x1x1 cm;

—3aMOpO0’KEHHAasi MOPKOBb, Hape3aHHasi CONIOMKOM ceueHueM 0,5 cM.

3arox OO0 «ITpousBoacTBo» MpoOU3BOIUT U peanuszyeT 200 TOHH TOTOBOW MPOTYKIIUH.

[Tponykmus coorBectByeT TpedboBanusiM ['OCT P 54683-2011 «OBomu ObICTPO3aMOpPOKEHHBIC
u ux cmecu. Ob6mme texamueckue ycnopus». Jeknapamus EADC N RU JI-RU.YT03.B.00043 B
peectpe Pocakkpeauranuu.

Opranamu ceprudukanuu spistorcs OI'BY «Cepmnosckuii pedepenTHsiii neHtp Poccernb-
xo3Ham3opay u OBY «YPAJITECT». Ceprudukanuss KOMIaHUU TPOBOAMIACEH MTOCIEA0BATEIBHO C
MEPEeX0J0M OT CTAaHAAPTOB MepepadboTUINKa CeNbXO3MPOAYKINU K CTAaHAAPTaM MHILEBOW MPOMBIIII-
JIEHHOCTH.

[Iponykmus coorBerctByeT TpeboBanusim CanlluH 2.4.5.2409-08 u CaunlluH 2.4.1.3049-13 u
UCIOJIb3YETCS COIUANBHBIMU U YUYeOHBIMU YUPEKICHUSAMH ISl Opranuzanuu nutanus. Kpome To-
ro, OpraHu3alys B3auMOJICUCTBYET C ONEpaTOpaMy COLUATBHOrO MUTaHusd U L{eHTpoM MHHOBaIui
coruanbHON cepbl CBepATOBCKON OOJIACTH IO MPOEKTaM: CMEHBbI TEXHOJOTMH MUTAHUS B JICH-
CTBYIOIIUX YUPEXKJEHUSAX, IPOCKTUPOBAHNE COLMAIIBHBIX YUPEKIACHUN, IMOBBIIIEHUE MOKYIATENb-
HOW CIIOCOOHOCTH MEHCHH U TIOCOOHIA.

TexHosornueckas JIMHUS 110 IPOU3BOACTBY 3aMOpoxkeHHONH MopkoBU B OOO «IIpousBoacTBo»
BKJIIOYAET:

—IIIHEKOBBIN TpaHcnopTep ¢ 3arpy3koit B moiiky COID355S KIREMKO;

—motika 6apabannas WPDS812S KIREMKO,;

—kamueotaenurensaag mamuaa STCY10S KIREMKO:

—IIIHEKOBBIN TpaHcmopTep ¢ 3arpy3koit B Mammuy ounctku HFSI335S KIREMKO;

—mamuua ounctku PEAB 70S KIREMKO;

—uHcneknonHeid Tpancoprep ISR840S KIREMKO;

—IIHEKOBBIN TpaHcmopTep ¢ 3arpy3koit B pesy HFSIWV/0,5S KIREMKO;

—pe3arensHas mamraa CUF9383 KIREMKO;

—0OJIaHIIIpOBATEIb;

—naporeneparop JI1I" 350 UTHBEPCUS;

—Z-06passsiit Tpancrioprep IPOMTEX KOHBENEP;

—BubpoTtpancnoprep DWWV668S KIREMKO;

—TpaHcnopTep JeHTounblii (meepcanunk) IPOMTEX KOHBEMEP;

—CKOpPOMOPO3HIIbHBIH ToHHeTs» [IPOMTEX KOHBEMEP;

—xoJjionunbHag Mamnaa TouHens BITZER;

—XOJIOIWJIbHAS MaIllMHA CKJIaJa ToToBoi npoaykiuu BITZER,;

—TIoTpy34rK BUIOUHKIH Toyota 40-7FB15;

—norpy3uuk Jungheinrich 1270;

—puutpak Jungheinrich.



Puc. 2. 'omogbwiil npodykm: 3aMOPONCEHHASL MOPKOBL KYOUKOM U COIOMKOU

IIpon3BOICTBEHHBIN TPOLIECC HATIISIAHO MPEICTABIIEH HA PUCYHKE 3.

TexHonornueckas HEenovka Ha IPEeAIPUITHN CKIIAAbIBAETCS MO CIEAYIOIIEMY IPUHIUITY:

1. IToctymuienue oBoIel B IpUeMHBIN OyHKep, 3arpy3ka KOTOpOTO MPOU3BOIUTCS TIPU ITOMOIIN
KOHTEWHEPO-ONPOKHIIBATES.

2. U3 3arpy304HOro OyHKepa, 0 HaKJIOHHOMY IOJAIOIIEMy TPAHCIIOPTEPY, MOCTYMaeT B MOeU-
HYIO MallIMHY, TJ€ IPOU3BOJUTCS MOWKA CBIPbS

3. IIpombITOE CHIpBE MOCTYMAET Yepe3 MPUEMHO-TIOAAIONIMI TpaHcopTep (¢ OyHKEpOM) B Ma-
LIUHY I YUCTKU OBOILEH, I'/I€ IPOXOIUT MPOLECC OUUCTKHU.

4. Ilocne TOro Kak OBOILIM NPOLUIM OYUCTKY, IPOAYKT MOCTYNAeT Ha MHCIEKIMOHHBIN TpaHC-
IIOpTep, T1€ NPOU3BOAUTCS PEBU3US U UHCIIEKIUS IIPOIYKTA.
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Puc. 3. Texnonocuuecxas yenouxa na npeonpusmuu QOO «IIpouzeodcmeoy

5. Ilocne MHCNIEKTUPOBAHUS MPOJYKTA, Yepe3 MPUEMHbIH OyHKEp M MOAAIOIIUN TpaHCHOPTED,
MPOJYKT MOCTYMAET B OBOIIEPE3aTEIbHYIO0 MallUHY, /i€ MPOUCXOIUT Hapeska Ha JlomTuk, Croin-
ouk, KyOuk.

6. Ilocne Hape3ku, MPOIYKT MPOXOAUT IMpolecc ONaHIIMPOBAHUS U MPEIBAPUTENHLHOIO OXJIa-
KICHHUS.

7. Cnenyrouuii stan 006pabOTKH, 3TO MpoLEcC CyJlb(UTAINY, PEAOTBPAILAIOLINA TOTEMHEHNE
MIPOJYKTA.

8. Ilepen moctyrieHnEM 00paOOTaHHBIX OBOIIEH BO (JIIOUIM3AIMOHHBIN ammapar, Ha MOJIaro-
IIEM TpPaHCIOPTEpPE MPOUCXOIUT IpeABapUTENbHAsA MOJCYIIKA MPOAYKTa, JJs NPEeAoTBpaIlleHus
CIIUIIaHUS BO BPEMS 3aMOPO3KH.

9. Ilpoiins mpeaBapuTenbHbIE ATanbl 00pabOTKM, MPOAYKT MOCTYNAaeT HEMOCPEACTBEHHO BO
GbroNIN3aMOHHBIN annapar IIOKOBOM 3aMOPO3KH, I/ie MPOIYKT MPOXOAMT MO TPAHCHOPTEPHOMH
CUCTEME 3aMOPO3KY B BO3AYIIHOM IIOTOKE.

10. 3aMOpO’KeHHBIN MPOAYKT MO TPAHCIOPTEPY MOJACTCA B (HaCOBOYHO-YIAKOBOYHYIO MAIIMHY,
KOoTOpast GOpMHUpPYET MaKeT, 3amanBas IHO M 3aHIOI0 4acTh. Jlanee 103UpyeT B ONpesielIEeHHOM KO-



JIMYECTBE OBOIIM WM (PYKTHl B MOJYYMBIIYIOCS YMAKOBKY M 3allauBaeT MOCIEAHUNA OTKPBITHIN
Kpai IaKeTa.

11.Y>xe ynakoBaHHBIA TPOAYKT JHUOO OTIPABIISIOT Ha XpaHEHUE B MOPO3HIBHYIO Kamepy 00
(dacyroT B KOpOOKH UM KOP3UHBI M OTIPABIISIOT HA PEATU3AIIHIO.

B cnenyromniem rony miaHupyeTcs MPOBECTH HA MPEINPHUATHE IPUPOIHBIN Ta3.

[ToaTomMy B 1ENsX COBEPIICHCTBOBAHMS TEXHOJOTHMH MPOU3BOJCTBA 3aMOPOKEHHOW MOPKOBU
npejiaraeTcsl 3aMeHUTh YacTh 000pYyI0BaHUS HA HOBOE.

Hanpumep, B cylecTByomiel JTUHUN MPOU3BOACTBA MOXXHO 3aMEHHUTh MalIMHY MEXaHHUYeCKOMN
ounctku PEAB 70S KIREMKO Ha o4ucTUTENBHYI0 MallMHYy, KOTOpas OYMUIIAET MOPKOBb IIapOM
Orbit 80I.

Mammmna Orbit mpousBoacTBa komnanuun TOMRA, npencrasinstomas coooi mpumep JTydIiero B
oTpaciau 000pyAOBaHUS ISl OYMCTKH MapoM IUIOJIOB M OBOILEH OT KOXYpbI, 00eCIIeUnBaeT yCcKope-
HUE TIPOU3BOJICTBEHHBIX IIUKJIOB U OEPEKHYI0 00pabOTKY MPOAYKIIUU MapOM HHU3KOTO HIIA BBICOKO-
ro JaBJICHUUS IO Mepe HEOOXOIMMOCTH.

CeHcopHble HaTYUKU, KOHTPOIHUPYS Mpolecc, cHabXkarT HHpopMaIeil cCUCTeMy yIpaBleHus,
KoTopasi ee oOpabaThIBaeT ¢ TeM, UTOObI COKPATUTh BpPeMsl MapoBOil 0OpabOTKH U MOTEPU MPOAYK-
MU 10 MUHUMYyMa. braronapst mons3oBaTesibckoMy UHTepdelicy, oneparop HaOII0AAeT 3a MpoIiec-
coM | 0€3 TpyJa peryimpyer 00beMbl MPOIYKIIUU. Y HUKAIbHAS KOHCTPYKIIHS MAIllMHBI 00ecreqn-
BaeT MaKCUMATbHYIO 3(h(DEKTHBHOCTH B COOTBETCTBHH C ITOCTABIICHHBIMH 33JIaYaMH.

o
B

Puc. 4. Mawuna ouucmxu osoweii napom Orbit 801

[Ipu aTOM cnegyet oTMETUTH 2 HampaBiieHus S5koHoMuu pacxooB OO0 «IIpou3BoacTBO»:
—BO-TICPBBIX, CHU3ATCS 3aTpaThl Ha DHEPrOPECYpPCHI, MOCKOIBKY PAacXo/Abl Ha Ta3 OyAyT HUXKE
Pacxo/I0B 3a AIIEKTPOIHEPTHUIO;



—BO-BTOPbIX, CHU3ATCA IMOTCPHU, BOSHUKAIOIIHNEC IIPU MEXaHUYECKON OYHCTKE MOPKOBH.

PacueT sxoHOMHM 110 IICPpBOMY HAIIPABJICHUIO ITPEACTABJICH B Ta6nnue 1.
PacueT sxoHOMHM 110 BTOPOMY HAITPaBJICHUIO ITPECACTABIICH B Ta6J'II/II_[e 2.

Tabauya 1

IKOHOMHUS OT CHHKEHHS 3aTpaT Ha JHEPropecypcChl

Marmmna MexaHn4ecKoil OYnCT-

Ioxazatenu 1 KIREMKO [Maposoii ouncturens Orbit 801
[Tpou3BoAUTEIBHOCTH, T/4 Jo 2 Ho 2,5
[ToTpebneHue >IeKTPOIHEP- 8.9 et
ruu o0opyaoBaHueM, KBT/4
O0BbeM POU3BOJCTBA, T 200 200
ITone3noe Bpems paboThl 000-
pyAOBaHUs I IPOU3BOACTBA
JAHHOTO 00beMa MPOAYKITUH C 200/2=100 200/2,5=80
KO3 (HUITUEHTOM 3aTrpy3KH
0,75, 4
[Motpebnenue areKTpoIHEp-
TUU Ha OPOU3BOJCTBO BCETO 8,9x100=890 HET
o0beMa poayKuuu, KBt
[Hotpebnenue, kBT Bcero 200x25=5000 HET
Tapud Ha 3eKTPOIHEPTHIO, 6.7 i
py6./kBt ’
Pacxozpl Ha 3JIEKTPO3HEPTHIO, 890x6,7=5963 et
pyo.
DxoHOMUS, PYO. - 5963

Tabnuya 2

IKOHOMHUSI OT CHUKEHHS noTepb, BOBHUKAKOIIUE ITPH MeXaHN4YeCKOH 0YHNCTKeE MOPKOBH

Ioxazarenu Mamuna mexanndeckoit ounct- | IlapoBoii ouncturens Orbit 801
ku PEAB 70S KIREMKO
[IponsBoANTENHHOCTB, T/4 Jo 2 Jo 2,5
O0BeM IpoU3BOJICTBA TOTO- 200 200
BOU MPOOYKUUU, T
[lotepu npu ourcTKe MOPKO- 30 10,5
BH, %
[TokazaTenu MarrHa MeXaHU4eCKON OYHCT- [Taposoit ouncturens Orbit 801

ku PEAB 70S KIREMKO

HeoOxomumblii 00beM 3aKy-
naeMoM CBEKEH Ce30HHOM
MOPKOBH, T

200x100%/(100%-30%)=286

200x100%/(100%-10,5%)=223,5

Iena 3akynaemMoii MOPKOBH
10 OTITOBBIM LIEHaM, py0./T

15000

15000

Pacxonpl Ha 3aKyIIKy CBEXeH
CE30HHON MOPKOBH, PYyO.

286x15000=4290000

223,5x15000=3352500

DxoHOMUS, PYO.

4290000-3352500=937500




CBOIHBIN pacyeT TOCTUTHYTON SKOHOMMHU MPU COBEPILIEHCTBOBAHUH TEXHOJIOIMH MPOU3BOJICTBA
3aMOpOKEHHON MOPKOBHU IPEACTaBJIeH B Tabnuue 3.

Tabauya 3
JKOHOMMS NPHU COBEPIIEHCTBOBAHUM TEXHOJIOTMHU MPOU3BO/CTBA 3aMOPOKEHHOH MOPKOBH
[Noka3zarenu Cymma, pyo.
DKOHOMUSI OT CHHDKCHHS 3aTPaT Ha SHEPTOPECYPCHI 5963
DKOHOMHUS OT CHH)KEHHS TIOTEPh, BO3HUKAIOIINE IPU MEXaHUIECKON 937500
OYHUCTKE MOPKOBU
Hroro 943463

PacdeTsl mokazanu, 4yTO MpH 3aMEHE MAIIMHBl MEXaHWYEeCKOH OYMCTKH Ha MAaIlUHYy, OYHWINA0-
IIY}0 MOPKOBb IIapOM, IIO3BOJIUT JOCTUTHYTh 3KOHOMHH B pa3mepe 943,5 Tbic.py0. B roJl pu mpo-
n3BojcTBe 200 TOHH 3aMOPOXKEHHONW MOPKOBH.

Croumocts mapoBoro ouuctutens Orbit 801 cocrasnger 2980000 py6uneii B T.4. HIAC 20%. bes
yuera HJIC:

2980000/120%x100 %=2483333 py0.

Cpok oKyIaeMocTH 000py10BaHHUS COCTaBUT:

2483333/943463=2,63 roxa.

Jaxe ¢ yuetoM npuoOpeTeHust 000pyA0BaHUs C BBICOKON CTOMMOCTBIO, OKYIAa€MOCTh €r0 HHXKE
cpoka ciryxk0bl B 10 meT.

Taxkum o6pazom, OOO «IIpon3BOACTBO» sl TOCTHIKEHUSI TOTO K€ CaMOro o0bema MpPOU3BOJI-
CTBa TOTOBOW MPOAYKIHU OYIET TPaTUTh MEHBIIE YHEPTOPECYPCOB, a TAK)KE OCHOBHOTO CHIPhS —
MOpKOBH. Takue pe3ysbTaThl SIBISIOTCS SKOHOMHUYECKH OOOCHOBAHHBIMHU U, 1O CYTH, PEATU3YIOT
IJIaBHBIN MPUHIIMIT JTUHUHM TEXHOJIOTUH — pecypcocOepekeHue.
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