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OIITUMU3ALIUA TEXHOJOI'MN I TYBOKOM 3AMOPO3KH
Optimization of deep freezing technology
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AHHOTALUSA

[IpencraBnen 0030p TEXHOJOTUU TIyOOKOW 3amMopo3ku MopkoBu Ha npeanpustiun OO0 «IIpousBoa-
ctBo» (r. ExatepunOypr). [IpemiokeHbl peKOMEHIAIMKA 110 COBEPIICHCTBOBAHHIO TEXHOJIOTHH, BBITIOJIHCH
9KOHOMHMYECKHH pacueT ux 3¢ (EeKTUBHOCTH.

KiroueBbie c10Ba: MOPKOBb CBEXKasi CE30HHAsS, TEXHOJOTHs TiiyOokoi 3amoposku, OO0 «IIpousBoa-
cTtBOY, MammHa Orbit.

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: fresh seasonal carrots, deep freezing technology, Pro-izvodstvo LLC, Orbit machine.

3aMopakMBaHUE — 3TO XOPOLIO 3apeKOMEHJIOBABIIMK ceOsi Mpolecc KOHCEpBALMU IHIIEBBIX
IMPOAYKTOB, MMPU KOTOPOM IIOJTYYarOT BBICOKOKAQUCCTBCHHBIC IMUTATCIIBHBIC MPOAYKTHI, IMOATOTOB-
JICHHBIC JIS AJIUTCIIBHOTO XpaHCHHA.

00O «IIpousBozacTBO» Mpou3BOAUT B I. ExarepuHOypr mpoayKuuio riyOoKoW 3aMOpO3KH, B
YaCTHOCTH 3aMOPOKEHHYIO MOPKOBb.

[lepabaTeiBaeMoe ChIphE: MOPKOBb CBEXKasi CE30HHASI.

MopKOoBb — 3TO JBYXJIETHEE pAaCTEHUE, KOTOPOE M3/IaBHA BhIPAIIMBACTCS YEIOBEKOM. B mepBblit
rOJl )KU3HU y HEro 0Opa3oBBIBACTCS PO3ETKA JIUCTHEB M MSICHUCTBIH KOPHEIUIONNOIE3HbI BUTAMU-
HaMH U MUHEpaJlaMH.

Puc. 1. Hcnonv3zyemoe coipbé: MOPKO8b C8edicas Ce30HHAA



00O «IIpon3BOACTBO» CHIPYIO MOPKOBBL 00pabaThiBaeT Ha TEXHOJIOTHYECKOM JIMHUU U TTOTY4YaeT
TOTOBBIN MTPOJYKT B BHJIE 3aMOPOKCHHON MOPKOBH B JIBYX (popMax:

—3aMOpPOKEHHAsi MOPKOBb, Hape3aHHast KyoukoM 1x1x1 cwm;

—3aMOpPOKEHHasi MOPKOBB, Hape3aHHas COJIOMKOM ceueHueM 0,5 cm.

3arog OO0 «IIpousBoacTBo» nponu3BoAUT U peanu3yeT 200 TOHH TOTOBOM IPOIYKLIHH.

[Iponyxius coorBectByeT TpeboBanusiM ['OCT P 54683-2011 «OBomu ObIcTpO3aMOPOKEHHBIE
u ux cmecu. OOmme texuuueckue ycuosus». Jeknapauus EADC N RU JI-RU.YT03.B.00043 B
peectpe Pocakkpeauranuu.

Opranamu cepruukanuu spisorcs OI'BY «Cepmnosckuii pedepenTHsiii nentp Poccernb-
xo3Ham3opay U OBY «YPAJITECT». Ceprudukanusi KOMIaHUU TPOBOIMIACH TOCIEI0BATEIBHO C
MEPEXO0JIOM OT CTAHJAPTOB MepepaboTUHKa CeTbXO3MPOAYKINH K CTaHAApTaM MMHIIEBOM MPOMBIIII-
JIEHHOCTH.

[Iponyxius coorBerctByeT TpeboBanusim CaunlluH 2.4.5.2409-08 u CanlluH 2.4.1.3049-13 u
UCIOJIb3YETCS COLUANBHBIMU U YUYeOHBIMU YUPEKICHUSAMH JUIsl OpraHu3anuu nutanus. Kpome To-
ro, OpraHu3alys B3auMOACICTBYET ¢ ONepaTOpaMH COLMAIbHOIO nuTaHus u LleHTpom nHHOBaLMi
counansHOi ceprl CBepIOBCKON 00JaCTH MO MPOEKTaM: CMEHbI TEXHOJIOTUH MUTAHUS B JAEH-
CTBYIOIIUX YUYPEKICHUAX, MPOCKTUPOBAHNE COLIUAIBHBIX YUPEKIACHUH, MOBBIIICHHE MOKYIATEhb-
HOM CITOCOOHOCTH TICHCHI U TTOCOOHIA.

Puc. 2. F'omoswiii npodykm: 3aMOPOANCEHHASL MOPKOBb KYOUKOM U COTOMKOU



TexHonornyeckas JMHUS MO MPOU3BOJACTBY 3aMOpOKeHHOU MOopkoBH B OO0 «IIpouszBoacTBo»
BKJTIOYAET:

—IITHEKOBBIN TpaHcmopTep ¢ 3arpy3koit B Moiiky COID355S KIREMKO,;

—mMmoiika 6apabannas WPDS812S KIREMKO,;

—xamueotnenureibHag Mammraa STCY10S KIREMKO:;

—IITHEKOBBIN TpaHcmopTep ¢ 3arpy3koit B Mammny ounctku HFSI335S KIREMKO;

—mamuaa ounctku PEAB 70S KIREMKO;

—uHcneknuonubli Tpancnoptep ISR840S KIREMKO;

—IITHEKOBBIN TpaHcnopTep ¢ 3arpy3koit B pesy HFSIWV/0,5S KIREMKO;

—pe3arenpHas mamuua CUF9383 KIREMKO;

—OJIaHIIIPOBATEIIb,

—naporenepatop JIII" 350 UHBEPCH A,

—Zz-06pasubiit pancnioprep IPOMTEX KOHBENEP;

—BubpoTtpancnoprep DWWV668S KIREMKO;

—TpaHCHOpTep JeHTouHsIH (eepcanunk) [IPOMTEX KOHBEMEP;

—CKOPOMOPO3HIbHBIH ToHHEeTs> [IPOMTEX KOHBEHEP;

—xoJiogunbHag MamuHaa Tounes BITZER;

—XOJIOAWIIbHAS MAIlIMHA CKJIa/1a roToBoii nmpoaykiun BITZER;

—norpy3uuk BunouHslii Toyota 40-7FB15;

—norpy34uk Jungheinrich 1270;

—puurpak Jungheinrich.

[Tpon3BOICTBEHHBII MTPOLIECC HATIISIAHO MPECTAaBIICH HA PUCYHKE 3.

TexHonoruueckas 1enoYka Ha MPEAIPUIATAN CKIAABIBACTCS MO CIEAYIOMIEMY MPUHIUITY:

1. Iloctynnienue oBolel B MPUEMHBIN OyHKep, 3arpy3Kka KOTOPOTO MPOU3BOAUTCS MPHU TOMOIII
KOHTEHHEPO-OMPOKHILIBATEIIS.

2. U3 3arpy3ouyHoro OyHKepa, 10 HAaKJIOHHOMY MOJAIOIIEMy TPaHCIOPTEPY, MOCTYIaeT B MOEY-
HYIO MAIlliHY, TJIe POU3BOIUTCS MOWKA CHIPbS.

3. IIpombITOE CHIPHE MOCTYMAET Yepe3 MPUEMHO-TOJA0IINKI TpaHcnopTep (¢ OyHKepoM) B Ma-
IIMHY JJI YUCTKH OBOIIEH, TJIe MPOXOAUT MPOLIECC OYNCTKH.

4. Tlocne TOro Kak OBOIIY MPOIUIH OYUCTKY, MPOAYKT MOCTYMAaeT Ha MHCIEKIIMOHHBIN TpaHC-
nopTep, T/ie MPOU3BOIUTCS PEBU3HS U MHCIIEKIUS POAYKTA.
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Puc. 3. Texnonocuuecxas yenouxa na npeonpusmuu QOO «IIpouzeodcmeoy

5. Ilocne MHCIIEKTUPOBAHUS MPOJYKTa, Yepe3 MPUEMHbIH OyHKEp M MOJAIOUINIl TpaHCHOopTep,
MPOJYKT MOCTYMAET B OBOIIEPE3aTENbHYI0 MAlIUHY, I7I€ MPOUCXOIUT Hape3ka Ha Jlomtuk, Croiu-
ouk, KyOuk.

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

7. Cnenyrouwmii stan 00pabOTKH, 3TO Mpolecc Cyab(UTALNH, TPETOTBPAIAIOIINNA TOTEMHEHNE
MIPOJYKTA.

8. Ilepen mocryminerneM oOpabOTaHHBIX OBOMICH BO (MIFOMIM3AIMOHHBINA ammapar, Ha IOJaro-
IIEM TPAHCIIOPTEPE MPOUCXOAMUT IMPEABAPUTENBHAS IMOJACYIIKA MPOAYKTA, Uil NMPEJOTBPALIECHUS
CIIMIAaHUs BO BPEMS 3aMOPO3KH.

9. Ilpoiins mpeaBapuTenbHbIE ATanbl 00pabOTKU, MPOIYKT MOCTYNAET HEMOCPEACTBEHHO BO
GbroNIN3aMOHHBIN annapar IIOKOBOM 3aMOPO3KH, I/ie MPOIYKT MPOXOAMT MO TPAHCHOPTEPHOMH
CHUCTEME 3aMOPO3KY B BO3JYIIIHOM IIOTOKE.

10. 3aMOpO’KeHHBIN MPOAYKT MO TPAHCIOPTEPY MOJACTCA B (HaCOBOYHO-YAKOBOYHYIO MAIIHMHY,
KOTOpast pOpMHpPYET MaKeT, 3ananBas JHO U 33HIOI0 YacTh. Jlajee 103upyeT B ONpEAEICeHHOM KO-



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

11.Y>xe ynakoBaHHBIA TPOAYKT JTUOO OTIPABISIFOT HA XpaHEHUE B MOPO3WIBHYIO KaMepy JTr00
(bacyroT B KOpOOKH UM KOP3UHEI M OTIPABIISIOT HA PeaTH3aIuIio.

B cnenyromniem rony miaHupyeTcs MPOBECTH HA MPEINPHUATHE IPUPOIHBIN Ta3.

[ToaTomMy B 1ENsX COBEPIICHCTBOBAHMS TEXHOJOTHMH MPOU3BOJCTBA 3aMOPOKEHHOW MOPKOBU
npejiaraeTcsi 3aMeHUTh YacTh 000pYyI0BaHUSI HA HOBOE.

Hanpumep, B cyiecTByromiei TUHUN MPOU3BOACTBA MOXKHO 3aMEHHUTh MAIllMHY MEXaHU4eCKOU
ounctku PEAB 70S KIREMKO Ha o4ucTUTENBHYI0 MallMHYy, KOTOpas OYMUIIAET MOPKOBb IIapOM
Orbit 80I.

Mammna Orbit mpousBoacTBa komnanuun TOMRA, npeacrapinstomas co6oi mpumep JydIiero B
oTpaciau 000PYyAOBaHUS JIJIsl OYMCTKH IapoM IUIOIOB M OBOIIEH OT KOXYPBI, 00eCIIeYnBaET yCKOPE-
HUE TIPOU3BOJICTBEHHBIX IIUKJIOB U OEPEKHYI0 00pabOTKY MPOAYKIIUU MapOM HHU3KOTO HIIA BBICOKO-
ro JaBJICHUUS IO Mepe HEOOXOIMMOCTH.

CeHcopHbIe HaTYUKU, KOHTPOJIUPYS MpoLecc, CHaAbkaT UHPOopMaIel cUCTeMy yIpaBlieHus,
KoTopasi ee oOpabaThIBaeT ¢ TeM, YTOObI COKPATUTh BpeMsl apoBOi 0OpabOTKH U MOTEPU MPOAYK-
MU 10 MUHUMYyMa. braronapst mons3oBaTesibckoMy UHTepdelicy, oneparop HaOII0AAeT 3a MpoIiec-
COM | 0€3 TpyJa peryimpyer 00beMbl MIPOIYKITUU. YHUKATbHASI KOHCTPYKIUS MAITUHBI 00SCTICUH-
BaeT MaKCUMATbHYIO 3()()EKTUBHOCTH B COOTBETCTBUH C ITOCTABJIICHHBIMH 33/IaYaMH.

o
B

Puc. 4. Mawuna ouucmxu osoweii napom Orbit 801

[Ipu aTOM cnegyet oTMETUTH 2 HampaBiieHus S5koHoMuu pacxooB OO0 «IIpou3BoacTBO»:
—BO-TICPBBIX, CHU3SATCS 3aTpPaTbl HAa DHEPropecypchl, OCKOJIBKY pacxXonbl Ha ra3 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 HAIIPABJICHUIO ITPEACTABIICH B Ta6m/1ue 2.

Tabnuya 1

IKOHOMHUS OT CHHKEHHS 3aTpaTt Ha JHEPIropecypcChl

TMokasarenn MainuHa MEXaHUYECKON ITapoBoii OYMCTHTENb
ounctku KIREMKO Orbit 80l
IIpon3BOANTENBHOCTD, T/9 Jo 2 Ho 2,5
[ToTpebnenne 31eKTpOIHEPTHN 000PYIOBaHUEM, 8.9 et
kBT/4
O0BeM POU3BOJICTBA, T 200 200
[Tome3noe BpeMst pabOTHI 000PYAOBAaHUS IS
NPOU3BOJICTBA JAHHOTO 00bEMa MPOILYKIIUH C KO- 200/2=100 200/2,5=80
s unmenTom 3arpysku 0,75, 4
[ToTpebiieHne NEKTPOIHEPTUN HA TIPOU3BOACTBO 8.9x100=890 et
BCero o0beMa NpoyKIuu, KBt
[ToTpebnenue, kBT Bcero 200x25=5000 HET
Tapud Ha s1ekTpO’HEPTHUIO, pYO./KBT 6,7 -
Pacxoipl Ha 3JIEKTPOIHEPTHIO, PYO. 890x6,7=5963 HET
DOxoHOMUSL, PYO. - 5963
Tabnuya 2

IKOHOMMUS OT CHUKEHHS MmoTEPb, BOSHUKAKIIUE ITPH MeXaHN4YeCKOi 0YHCTKe MOPKOBH

Mamunna MexaHn4eCKou

ITapoBoii ouncturens

IToxazarenn ounctku PEAB 70S -
KIREMKO Orbit 801

[Tpou3BOANTENBLHOCTD, T/4 Jo 2 Jo 2,5

O6’beMVHpOI/13BO,Z[CTBa 200 200
TOTOBOH MPOJYKIINH, T
[ToTepu npu o4nCTKE MOPKOBH, %0 30 10,5
Heobxomumerit 006eM 3akymaemoii cBexeit ce- | 200x100%/ (100%-30%)= 200x100%/
30HHOW MOPKOBH, T 286 (100%-10,5%)=,5
Llena 3akymaemMoii MOPKOBH IO OIITOBBIM IIEHAM, 15000 15000
py0./T
Pacxorst 3aKyHKgH°B;y"ée“ CESOHHOMMOPKO™ 1 186x15000=4290000 223,5x15000=3352500

DOKoHOMUS, PYO.

4290000-3352500=
937500

CBOAHBIN pacyeT JOCTUTHYTOM SKOHOMMHM IIPU COBEPIICHCTBOBAHUHU TEXHOJIOTMH ITPOM3BOJCTBA
3aMOpOKEHHON MOPKOBHU IpeZCTaBjIeH B Tadnuue 3.

Tabauya 3
JKOHOMMS NMPH COBEPIICHCTBOBAHUHU TEXHOJOTHH MPOU3BOACTBA 3aMOPOKEHHOI MOPKOBH
[TokazaTenn CymmMma, pyo.
OKOHOMMSI OT CHUKEHHS 3aTpaT Ha 3HEPropecypChl 5963
OKOHOMUSI OT CHHXKEHHMS IOTEPh, BO3HUKAIOIINE P MEXaHUYECKOU 937500
OYUCTKE MOPKOBU
Hroro 943463




PacueTsl mokazanu, 4yTO NMpH 3aMEHE MAlIMHbl MEXaHWYECKOH OYMCTKM Ha MAIUHY, OYHUINA0-
IIY}0 MOPKOBb IIapOM, IIO3BOJIUT JOCTUTHYTh 3KOHOMHH B pazmepe 943,5 TbIc.py0. B roJ 1pu Mpo-
n3BojcTBe 200 TOHH 3aMOPOKEHHON MOPKOBH.

Croumocts mapoBoro ouuctuteins Orbit 801 cocraiser 2980000 py6ueii B T.4. HIAC 20%. bes
yuera HJIC:

2980000/120%x100 %=2483333 py0.

Cpok oKyInaeMocTH 000py10BaHUs COCTaBUT:

2483333/943463=2,63 roxa.

Jlaxke ¢ yuyeToM IpHoOpeTeHus: 000pyA0BaHUsI C BBICOKOW CTOMMOCTBIO, OKYIIAEMOCTh €I0 HUXKE
cpoka ciryx0b1 B 10 meT.

Taxkum o6pazom, OO0 «IIpor3BOICTBO» IJIsl TOCTHIKEHHUS TOTO K€ caMoro o0bema MpOU3BOJI-
CTBa TOTOBOW MPOAYKLIMHU OYJET TPaTUTh MEHBIIE YHEPrOPECYPCOB, a TAK)KE OCHOBHOTO CHIPhS —
MOpKOBH. Takue pe3ynbTaThl SBISIOTCS SKOHOMHYECKH OOOCHOBAHHBIMHU H, 1O CYTH, PEATH3YIOT
IJIaBHBIN IPUHIIMII JTUHUHM TEXHOJIOTUH — pecypcocOepekeHue.
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