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AHHOTAUSA

llens nMccepTallMOHHOTO HCCIIEOBAaHUS — OOOCHOBAHHE IapaMeTpOB
KOHTEIHepa /Il XpaHEHHs] CEMEHHOTO KapToders.

Bo BBenmenum copepxkutcs uHbopMmalus 00 aAKTyalbHOCTH  TEMBI
JUCCEPTAIMOHHON paboThl, OTpa)keHa IeNib, 0003HaYeHa 3HAYMMOCTH TEMBI IS
ATIK. BoizieneHbl OCHOBHBIE TIOJIOKEHHUSI, BLIHOCUMBIE Ha 3aIUTY.

B mnepBoii rnmaBe u3ywaeTrcss ucCTOpus TosiBIeHUs kKaptodens B Poccun,
paccMaTpuBaKOTCS ~ METOAbl U oOmue  TpeOoBaHHMA K  XPaHEHUIO
IPOAOBOJIBCTBEHHOI'O U CEMEHHOTO KapTodens. OTpaxeHbl OCHOBHBIE HEOCTATKU
CYLIECTBYIOIIMX METOJOB XPAaHEHHs IPOJOBOJIBCTBEHHOTO M  CEMEHHOIO
kaptodesnst. OnpenesieHbl OCHOBHBIE 33/1a4U U 11€J1b Pa0OThI.

Bo BTOpoO# I1aBe MPEACTaBICHO TEOPETUYECKOE HCCIEAOBAHME XPAaHEHHUS
cemenHoro kaprodens B KJIXK B moauduimporannoit razosoii cpene (MI'C).

B Tperbeil riiaBe MPOU3BEAEHO OINPEAEICHUE ONTUMATIbHBIX TEXHUYECKUX
MapaMeTpoB C  HCMOJIb30BAHUEM  QHAJIUTUYECKOTO  METoAA  MOJIyYEHUs
3aBucumocteil. IlpeacraBiena mnporpamMma J1abOpaTOPHBIX HCCIECIOBAHUN B
kaprodenexpanunuie Y HULL « ArporexHomapk.

B derBeproil TyaBe MpelCTaBlieHAa IporpamMMma  MPOU3BOICTBEHHBIX
uccienoBaHuii xpaHeHusi cemeHHoro kaprodens B K/XK na npenmpusitun
UyukoBckoro paitona Psazanckoit oomactu OO0 «llepieBoy.

B nsT0i1 ri1aBe mpeacTaBIieH pacyeT SKOHOMUYECKOT0 3P dekTa OT BHEAPEHHUS
cniocoba xpanenus kaprodens B KJ[XK.

CdopmMupoBaHO 3aKIIOUEHUE 110 PE3YJIbTATy paOOThI, MPEJACTABICHBI CITMCOK

JIUTEPATYPHI U PUIIOKECHHUS.
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CokpauieHus u cnenMajbHble TEPMUHBI

ECXH — enuHEBIN CEILCKOXO03SIMCTBEHHBIN HAJIOT

NII — nHIuBU Yy ANIBHBIN IPEANPUHUMATED

KJIXK — koHTeiHep a1 XpaHeHus KapTodes

K®X — kpecTbsiHCKO-(hepMepcKoe X031UCTBO

MI'C — monuunrpoBanHas ra3oBas cpea

ITUIK — mporpaMMHO-JIOTHYECKUA KOHTPOJLIEP

PI'C — perynupyemas ra3osas cpena

CIIK107 — cencopHas nanenb — KoHTpoJuiep pupmbr «OBen» (cepust 107)

Modbus RTU — oTKpBITBIIi KOMMYTAITMOHHBIH POTOKOJI, UCIIOIb3yEeMBbIi 15
nepeadr TaHHbBIX 0 TTOCJICIOBATEIBLHBIM JIMHUAM CBSI3H, TaKUM Kak RS-232, RS-
485, RS-422 u Modbus TCP

RS-485 — crammapt ans mpuemMa W mepedadyd JaHHBIX B KOTOPOM

UCHIONB3yeTCs 1 BUTas mapa, ColpoBoXkaaeMasl SKpaHU3UPYIOLIEH OIIETKON



BBenenue

AKTyaJIbHOCTh TeMbl HcciaenoBanusi. Ilociennue 5 ner Poccuiickas
®denepanys CTaOUIBHO YAEPKUBACTCA B ISITEPKE KPYIMHEUIINX MPOU3BOAMTENIEH
KapTodens B Mupe. DTOT KIIyOCHb SIBJISETCS JUIsl HAalllel CTpaHbl «BTOPHIM XJIEOOM»
YHUBEPCAIBHBIM U JOCTYIMHBIM HCTOYHUKOM HHepru. Ero ucnons3oBaHue He
OTPaHUYHMBACTCS MPOJIOBOIBCTBEHHON c(hepoil, 3Ta KylbTypa HCIOIB3YETCS IS
NpPUTOTOBJIEHUST COYHBIX KOpMOB KPC, a B mpou3BOACTBE HCHONB3YyETCA IS
MOJTYYEHHUSI KpaxMmaja U CIupTa.

B cBs3u B BO3HMKaloOIEH TeONMOJMTUYECKON cUTyalued, BOo Bcex cdepax
KU3HH, TPOUCXOAUT HMMIIOPTO3aMEIIEHUE HE TOJILKO O0OpyJOBaHMS, HO H
TEXHOJIOTHH, W  CeleKUMoHHoro  ¢onma. OOpamasch K  JOKTpUHE
IPOJIOBOJIbCTBEHHOM Oe3omacHocTu Poccuiickoit denepanuu MOXHO BBIIEIUTH
KapTo(enb Kak OTIENbHYI0 TPyNIy MHUIIEBOM MPOAYKIIMH, CAMOOOECIIEYEHHOCTh
KOTOpPOM JIOJKHA COCTaBJISITh HE MeHee 95%. B Tekymiel cuTyauuu, BBIAECISAETCS
npoOsiemMa CeNeKIMOHUPOBaHUS KapTodens ¢ BO3JEIbIBAHUS COOCTBEHHBIX
BBICOKOINPOAYKTUBHBIX COPTOB. Tak Kak pOJIUTEIILCKUE COPTA PaHbIlIe HAXOIUIUCH
B HE JIPY’KECTBEHHBIX CTPaHaX, JIOCTYIa K HUM ceiiuac (aKTUIeCKH HET, TEXHOJIOTUs
MOJIYYEHHUsI TOTO WJIM MHOTO COPTAa HEU3BECTHA, TaK KaK B CTpaHy BBO3WJIMCh MUHHU-
KJIIyOHU, TIEpBOE II0JICBOE€ TMOKOJICHHE WM Cymnep-cynep amra. B ycrmoBusix
HEJIOCTATOYHOM  OOECIICYCHHOCTH  CEMEHHBIM  MaTepuajoM,  HeoOXOoauM
KOMIUIEKCHBIN TIOJIXO0/ K PEIICHUIO MPOOJIEeMbl HU3KOTO YPOBHSI caMoo0ecTieUeHUs
ceMeHaMu KapTodessi, B TOM YHCJIEe pa3padOTKH CIOCOOOB W YCTPOMCTB st
COXPAHEHHMS CEJICKIIMOHHOIO MaTepualia U OpUTHHAIBHOTO CEMEHHOTO MaTepuarna,
MOJTOTaBIMBAEMOT0 K MPOIAXKE.

Crenens pa3pa0oTaHHOCTHM TeMbl. Bomnpoc yMeHbIIEHHS MOTEPb
Kaptodesns, B TOM YHUCJ€ CEMEHHOro, paccmaTpuBaiu Takue ydeHble kak C.H.
boperues, H.B. beimos, H.M. Bepemarun, I1.U. I'agpxues, A.C. Jopoxos, B.M.
Hpunua, B.C 3aBoanos, A.1O. MU3maiinos, /[.B. Konomenn, H.H. Komuun, M.IO.

Kocrenko, I'.Jl. [Terpos, K.A. IlmeuenkoB, A.I'. [lonomapes, I'.K. PembanoBuy,



A.A. Copokun, B.M. CrapopoiitoB, O.A. CrapoBoiitoBa, A.B. Cubupés, N.A.
Ycnenckuid, M. A. FOxuHn, L.L. Claypool, S.L. Sampaio u nqpyrue y4eHsie.

Juccepranusi BbITIOIHEHA B coOTBeTCTBMM ¢ aHoM HUP ®I'BOY BO
PT'ATY na 2021 — 2025 roa, teMa 1 «CoBepIiieHCTBOBaHUE TEXHOJOTHM, CPECTB
MEXaHU3all1H, AMEKTPUPUKAITIH u TEXHUYECKOTO cepBuca B
CEILCKOXO3SIICTBEHHOM  MPOW3BOACTBE. [lepCrneKTUBBI  pPa3BUTHUS  CEJIBCKHUX
teppuropuii» (Ne roc. Per. 122020200038-8), pazaen 1.3 «CoBepiiieHCTBOBaHUE
TEXHOJIOTUH, pa3padOTKa M TOBBIIMICHHE HAJIEKHOCTH TEXHUUYECKUX CPEJICTB
BO3JICTIBIBAHUSI, YOOpPKH, TpAaHCIOPTUPOBKU, XpaHEHUSA U  TepepadOTKu
CEIBCKOXO3SIIICTBEHHBIX KYJBTYP B arpONPOMBIIUIEHHOM KOMILJIEKCEY.

Hear wuccaenoBanuss — O0OOCHOBAHHME IapaMETPOB KOHTEMHEpa s
XpaHEeHUsI CEMEHHOTO KapTodens

3agaum uccjie10BaHUA:

1. AHanu3 cynecTBYIOUIMX TEXHOJIOTHI XpaHEeHUs! KapToQes;

2. [IpoBenenre TEOPETUUECKOTO OOOCHOBAHHUS IMapaMETPOB Mpolecca
MOATOTOBKM  JJIsI XpaHEHHMs] CEMEHHOro kaptodenss B  KOHTeHHepe B
MOIU(DHUITUPOBAHHOM Ta30BOM CpeIe;

3. [IpoBeneHue 1abOpaTOPHBIX UCCIIEAOBAHUN KOHTEHHEpA sl XpaHEHUS
kaprodens Ha Tepputopun Y HULL «ArporexHonapky;

4, [IpousBectu pacy€r sKOHOMHUYECKOTO HhdexTa OT TpPUMEHEHUS
KOHTEMHepa IJIs1 XpaHeHUs: KapTodesis, Ha OCHOBE JAHHBIX MOJYYEHHBIX IPH
MIPOU3BOICTBEHHBIX UCCIIEIOBaHUIX KOHTeHepoB Ha 6a3ze OO0 «llepneBoy.

OO0beKT uccjie10BaHus — KOHTCHHED IS XpaHSHUS KapTodes.

IIpeamer ucciaegoBaHUs — MPOLECC XPAaHEHUS CEMEHHOro KapTodens B
KOHTEHHepe B MOIU(PHUITIPOBAHHON Ta30BOM cperie.

Hay4ynasi HoBU3Ha pa0doThI:

- OmpelesicHHe TapaMeTpoB KOHTEHWHepa IJii XpaHEHHs KapTodens B
Moau(UIpOBaHHOM ra3oBoii cpeze (mateHT PO Ha nmonesnyro moaens Ne222055).

Teoperuyeckass 3BHAYMMOCTb.



- TeopeTHyeckoe 00OCHOBAHME IpOIecca MOATOTOBKHU rasza il XpaHeHUS
KapTodens B MOIUPHUIIMPOBAHHON T'a30BOil cpere;

- METOJMKa pPACYeTOB MPOMOPIMUA TEXHUYECKHX Ta30B K TOJArOTOBKH
BO3AYIIHOM CMECH [T XpaHEHHS MTPOAYKLMHU B KOHTEIHEpe

- aHAIMTHYECKOe OOOCHOBaHHE MapaMETPOB KOHTEHHEpa Ui XpaHCHHS
KapTodens

IIpakTHyeckass 3HAYMMOCTH PaldOThl. YBEIUYEHHE HKOHOMHUYECKOTO
adeKTa OT XpaHEHHs] CEMEHHOTO KapTOQesi TP YMEHBIIICHUH ITOTEPb.

MeToao/ioruss M MeTOABbI HMCCJeIOBAHUI. OTambl JUCCEPTALMOHHOTO
MCCIICIOBAHMSI BHITIOJIHSJINCH C YYETOM M3BECTHBIX METOJIOB XPAHEHUSI CEMEHHOTO
KapToderns, KOTOpBIC pETIaMEHTHPYIOTCS «['OCT 33996-2016
MesxrocynapctBeHHbi ctanaapt. Kaprodens cemennoil. TexHuueckue ycuoBUs U
METOZBI OIpPENEICHUsT KadecTBa». B Xoje paboOThl ObLIM NMPUMEHEHBI METOJIBI
OIMIIUPUYECKOTO  (HAONIOJICHWE, CpaBHEHUE, W3MEpPEHHE, DOKCICPUMEHT) W
TEOPETUUECKOTO UCCIICIOBAHUM.

HOJIO)KCHI/IH, BbIHOCUMBIC Ha 3aIIIUTY.

1. [TapameTpsl KOHTEHHEpa ISl XpaHeHUs KapTodess, METoJIuKa HX
000CHOBaHMUS.

2. Pe3ynbpTaThl XpaHEHUS! CEMEHHOTO KapToQesi B KOHTEHHEpE.

3. OkoHoMuYeckuil 3PGEKT OT BHEJAPEHHs] KOHTEWHEpa Uil XpaHCHHS

KapTodens B MOAUPUIIMPOBAHHON Ta30BOM cpefie

JlOCTOBEPHOCTH Pe3yJIbTAaTOB MccaeA0BaHusl. lccnenoBanus mpoBeieHbI B
COOTBETCTBUM  C  COBPEMEHHBIMH  METOJMKaMH, €  HMCIHOJIb30BaHUEM
CEepTUPHUIIMPOBAHHBIX MPUOOPOB, JATYMKOB, WHIUKATOPOB B KOHTEWHEpEe st
XpaHeHus kaprodens. BeiBobl, choOpMUpPOBAHHEIE MO Pe3yJbTaTaM UCCIIEeI0BaHU,
MOKa3aJId CXOAUMOCTb TEOPETUUYECKUX U IPAKTUYECKUX PE3YIHTATOB HE HIXKE 95%.
Pe3ynpTaThl uCCHENOBaHMA OMyOJMKOBAaHbI B HE3aBUCHUMBIX HCTOYHHMKAX U
COTJIACYIOTCS C IaHHBIMH TOJTYYEHHBIMU JIPYTUMH YUEHBIMH, MPOIILIN ampoOaliuio
B II€YaTH, HAa BCEPOCCHUWCKMX M MEXKIYHApOJIHBIX HAy4YHO-IIPAKTUYECKUX

KOH(EpEeHIIHSIX.



Peanu3zanus pe3yabtaTtoB ucciaenoBanus. B nepuon ¢ 2024 no 2025 rox
MIPOBEICHO XpaHEeHHE KapTodesss B KOHTeHHepe B MOAUGDHUIIMPOBAHHOM Ta30BOM
cpene Ha Tepputopun OO0 «llepneBo» YyukoBckoro paiioHa Psizanckoit o6nacTu.

Bkiag aBTOopa B pelleHMH TOCTABJICHHBIX 3a4a4. ABTOPOM
chopmMHpoBaHa 11e1b padO0ThI, TOCTABICHBI 33/1a4U JJIs IPOBEICHUS TEOPETUUECKHUX
U DKCIIEPUMEHTAJIBHBIX HCCIEIOBAHUMN 1O OMPEAECICHUIO MAPAMETPOB KOHTEHHEpa
s xpaHeHust kaptodens. IlpoBeneHsl TeopeTMdecKHe U MPAKTHUECKHE
UCCIIEIOBaHMs TIpoIlecca XpaHEHHsS CEMEHHOTO KapTodens B KOHTeHHepe B
MOU(DUIIIPOBAHHOM ra30Boi cpenie. Pe3ynbraThl ucciaegoBaHus ObLUTH 00paboTaHbI
1 c(hopMUpPOBaHBI BHIBOIBI.

AnpoOauus pe3yiabTaToB. OCHOBHBIE IIOJOKEHUS W  PE3yJIbTAThI
UCCIIEJOBAaHUM JIOJIO)KEHBI M OOCYXKJEHbl Ha CJEIYIOIIMX BCEPOCCUHUCKUX U
MEXIYHApOIHBIX HAYYHO-TIPAaKTHUYECKUX KOHPepeHusax: Beepoccuiickoit HayqHO-
IPAKTUYECKOM KOH(PEPEeHLNH, MOCBAIEHHOW 83-1eTHi0 €O JHSA POXKACHUSA
npodeccopa Anatonus Muxaiinosuda Jlonatuna (1939-2007) (Pszanb, 16 HOSOps
2022 roma); T74-ii MexayHapoJIHOW HAay4YHO-TIPAKTUYECKOW KOH(pEpEHIUU
«/IHHOBallMOHHBIE Hay4YHO-TexHojornueckue pemenus i1 AlIK: Bkian
yHuBepcuTeTckor Hayku» (Ps3anb, 20 anpens 2023 roama); MexayHapoaHOU
Hay4YHO-TIpaKTU4YecKkoil KoH(pepeHuun «llepcnekTuBbl pa3BUTHS TEXHUYECKOU
DKCIUTyaTalluM  MOOWJIBHOM TEXHUKH», TOCBALIEHHOW 23-1meturo  Kadeapsl
«TexHuveckass 3kciuryatarnusi TpaHcrnoprtay (Ps3anp, 08 Hos0ps 2023 ropa);
MexayHapoiHOM HaydyHO-TexHu4ueckor konpepeniuu « CMUC-2024. Texnonoruu
ynpasienus kadectBom» (Mocksa, 22-24 mast 2024 rona).

Myb6naukanuu. [To Teme ucciaenoBanust onyonukoBaHo 11 paborax, B Tom
yucie 2 B u3gaHusax, pexomeHaoBaHHbIx BAK P®. Ilonyuyen marentr PO Ha
nosie3Hyro mojenb Ne222055 «KonteitHep ans xpanenust kaptodens». OOuuit
o0BeM myOUKaIMi COMCKATENs COCTABISIET 4,63 yCII. M.J1., B T. 4. JJOJIT COMCKATEIs
— 3,24 ycu. 1. 1.

Crpykrypa U 00beM auccepranuu. /[uccepranusi COCTOMT W3 BBEICHUS,
IATH TJIaB, 3aKJIIOYEHHUS], CIIMCKA HCIIOJIb3YEMbIX MCTOYHHMKOB B KoJnuyecTBe 81.
OO6muit 0066eM paboThl cocTaBisier 108 crpanuil U coaepkuT 29 pucyHKoB U 13

TaOJIHUIL.



I'maBa 1. AHaM3 CylIeCTBYIOIIUX TEXHOJOTMH XPaHEHUS] CEMEHHOI0
kaprodes

1.1 Pasurue kaprogdeneBoacrsa B Poccun

Uctopus paszputus kaprodens B Poccuu HaumHaercs co BpeméH Ilerpa 1. B
koHne XVII Beka, mocetuB Hunepnanapl, uMmmnepatop IpuKa3al BbICAIUTH
«3aMOPCKHUI» OBOII Ha ANTEKapCKUil Oropo/, Mocie 3TOro, KapTodenb Ha Bpems
npomnan u3 Buay. [lepBoe BHenpeHue kaptodenss HE YBEHYANIOCh YCIIEXOM, M3-3a
Majgo00pa30BaHHOCTH HACEJEHUs, TaK KaK 3a IUIOJbI 3TOr0 OBOIIA MPUHUMAIIU
TOPOIIIMHBI, KOTOPbIE BHUCEIM Ha BETKaX, a HE caMHu KIyOHH. DTO BBI3BIBAJIO
MHOKECTBO Ciiy4aeB oTpaBiieHus. K 3ToMy fg00aBiseTcs U OTCYTCTBUE 3HAHUN O
KPUTEPUSIX BBICAJIKU U TTPABUJIBHOM YXO/I€ 32 HOBOM KYJIbTYpPOU, UTO AaBajio MaJIbIA
ypoKail 1 HepeHTa0CIbHOCTD COJIEPYKaHMS TaKOH KyJIbTypsI [72].

3akpemuienue kaprodens Ha Teppuropun Poccun npownsonuio npu Hukomnae
I, mocne 1839 roxa (B 3TOM rojly CIy4YWJICS CHUJIBHEUIINM HE ypoKall 3€pHOBBIX
KyibTyp). [IpaBUTENbCTBO TPUHSIO pPEIIMTENbHbIE Mephl, 00s3aB HaceJIeHUE
BBICAKUBATh KapTO(esb €XKEroJHO, YTOOBI HE TOMYCTUTh B TAJIbHEHUIIIEM MOJOOHBIX
cutyanuii. [lpuHyx)aeHue HaceneHuss K TMocagke KapTodens MOpOAUIIO
«kapTodenbHbIe OYHTBI», KOTOPBIE MOIABIISIIUCH pa3InyHbIMKU MeTo1aMu. Ho Takue
BO3MYUIEHUSI JIOBOJBHO OBICTPO COIUIM HA HET, U KapTodesib CTal «BTOPHIM
xsebom» [59].

«B 1845 r. mnomane noa kaprodens B Poccun cocraBuna 300 Teic. ra. U3
OTOPOJIOB OH IIATHYJI Ha TOJISI ¥ CTaJl OOIIEeNPU3HAHHBIM HAPOIHBIM Otarom. 3a 25
aet (1840-1865 rr.) miomaas kaptodens Bo3pocia B 1,5 pasa, a B mociaeayromue
15 ner (1865-91 rr.) eme B 2,3 pa3a.» [18]. B 1913 roay moceBHbIe ILIOIIAIN
BBIPOCIIH 710 4,2 MJTH. TEKTapoB, a cOop ypoxas mpesbicui 30 MiH. ToHH [18].

B nepuon ¢ 1920 mo 1970 roasl HaOMIOAATIOCh YBEIWYEHHE COOPOYHOTO
o0beMa KapTodenis, 4TO JOCTUTAIOCh C MTOMOIIBI0 TPUMEHEHHUSI MEXaHU3MOB JIJIsI
3aMEHbl PYYHOTO TpyAa, YBEJIMYECHUS TMOCEBHBIX IUIOMIA[ACi M NPUMEHEHUS
MUHEpaIbHBIX y100peHnii. MakcuMaabHO COOpaHHBINA ypoXKail B 3TOT Meprol ObLI

3ameueH B 1970 rony u coctaBui 53,9 miiH. ToHH KapTodens. OqHako, HECMOTPS Ha
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pPEKOpJHbIE ypOXau, CIpoc Ha kKaprodenb, HaunHas ¢ 1960 roma mocTeneHHO
CHIKAJICS. DTO OBLIO CBA3AHO C 3aMelleHreM KapTodens Kak OCHOBHOTO OJt0J1a B
palyoHe MHUTaHUA TPpaXKAaH Ha Apyrue OBoILIU, Msico U ¢GpykThl. Creayromui
BCILIeCcK cOopa kapToderns O6b11 B 1995 roay, u coctaBuit 39,9 MiIH. TOHH, 4TO OBLIO
HaIPSIMYIO CBSI3aHO C IMAJEHUEM JIOXOJOB HACEJIEHUS M IMOBBIIIEHHEM CIIPOCa Ha
JICIIEBBIN, MUTATEIbHBIN M KaJIOPUUHBIM MpoaykT (cM. puc. 1.1. Mudopmanms

noJiyueHa Ha ocHoBe aHanmu3a gaHHbeix Pocctat u LICY CCCP).

BAJTIOBbIN CBOP KAPTO®E/IA B POCCMMNCKOM MMMEPUMU,
PCPCP U POCCUMNCKOMN PEAEPALIMA

53,9

so1 ./
/ 46,7
39,9

36,4 37
S 339 /
31 30,8

29,555 1
\ /25,4\221
"19,6—20,5

16'1‘14 3

1913 1917 1928 1940 1950 1960 1970 1980 1985 1990 1995 2000 2005 2010 2015 2019 2020 2023

Pucynok 1.1 — lnuarpamma «Bainoserit coop kaptodens B Poccuiickoit Umnepun,
PC®CP u Poccuiickoin @enepanum»

[lo wroram 2024r Poccus 3anumaer 4 MecTo B MHpPE IO 00BEMY
npousBeneHHOTo Kaptodens. [1o ntoram 2024 rona, mponsBoacTBo coctapmio 19,3
MJTH. TOHH.

Kaprodens comepxutr B cebe¢ KOMIUIEKC BUTAMHUHOB, KapOTHH, Kpaxmal,
OpraHUYeCKHe KUCIOThI, MUKPOJIEMEHTHI 1 MUHEPaIbHbIC BelecTBa (Tabnuia 1.1).
Tak sxe kaptodenb comep>KUT OEJIOK BHICOKOM OWOJIOTHYECKOW aKTHUBHOCTH, a

KaJIOpUMHOCTD KapTodens B 3 pasa BhIIIE, YeM Y IPYTUX OBOIICH.
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Tabauma 1.1 - Buoxumuueckuii coctaB KiayOHe# kaprodens [67,73]

ConeprxkaHue BelecTna, % K CbIpoi Macce
BemectBo
MUHUMAaJIbHOE MaKCHUMajIbHOE cpenHee

Bona 63,2 86,9 76,3
Kpaxman 8,0 29,4 17,5
Caxap 0,1 8,0 1,0
Kitetuarka 0,2 3,5 1,0
ChIpoii mpoTenH 0,7 4.6 2,0
Kupsr 0,04 1,0 0,1
3oma 0,04 1,9 1,0
Bcero cyxue 13,1 36,8 23,7
BEIIIECTBA

Oprannueckue 0,1 1,0 0,6
BelIeCTBa

B coBpemMeHHBIX YCIOBUSIX Ha3HaueHHE KapTodenass MOXKET ObITh
pa3zHOOOpa3Ho, U 3aBUCETh OT cOpTa KapTodesist u 1eseit ero ucnojib3oBanus. Eciu
TOBOPUTh O TPUMEHEHHH KapTodess, TO MOXKHO BBIACIUTH CJCAYIONINE
HaIpaBJICHUS:

1. [IpoayKT nuTaHus.

Kaprodens saBnsieTcss OCHOBHBIM TMPOAYKTOM, KOTOPBIM oOecreuynBaeT
YyeJioBeKa HEOOXOIUMBIM KOJIMYECTBOM KaJIOPUU 3aHHMMas 5 MECTO B MUpE Cpeau
WCTOYHUKOB HHEPruM s Jojaer. Tak ke OH SIBISETCS HCTOYHUKOM TaKHUX
BUTaMHHOB: BUTaMuHbl By, B,, Bg; Butamun PP; Butamun C — g0 50 mr% na 100r
CBIPOTO BEIIECTBA; MPOBUTAMUH A — TIPU NMPUEME B MUIILY KEJITOMSCHIX COPTOB
MOKHO BOCHOJIHUTH HEJOCTATOK KAapOTHHA B OpraHu3Me. B eBpomenckou KyxHe
u3BecTHO 00oJ1ee 200 Oro 1 ¢ 3TiM KopHernioAoM [49,0muoka! UcTOYHHK CChLIKH H
e HaiieH.,77].

2. KopmoBoe npuMeHeHue.
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Kaptodens u mpoaykTsl ero nepepadboTku (Mep3a u 0apja) UCIOJIb3yeTCs B
BapEHOM, CYIIIEHOM, 3aCHUJIOCOBAHHOM M Bape€HOM BHJI€ KaK KOpPM JUJIsi CKOTa U
NI TULIBIL.

B  kaprodene  comepxkurcs ~ OOJbLIOE  KOJUYECTBO  YIJIIEBOOB,
npeobnagaromniei GopMoii yrieBo0B B HEM SIBJISIETCS KpaxMall, ero CofepKaHue B
o01ieit Macce KiIyOHs cocTaBisieT B cpeaneM 17,5%, a ecinu Opath B pacd€T TOJIBKO
CyX0€ BElIecTBO, 6e3 Bojbl, TO 73,8% (Tadmxn. 1.1).

3aBoJibl MO mepepadoTKe KapToders, HalleJIEHHbIE Ha MOJIyYeHUe Kpaxmana
OOproTCS 3a KaXKIbIM MPOIEHT KpPaxXxMaJbHOCTH, HO, KOTJla B YBEIWYCHUU
peHTabenbHOCTH 00pa3oBajicsl TYNHUK, IPOU3BOJCTBEHHUKH OOpaTUIM CBOE
BHUMaHHE Ha OTXOJbl MPOU3BOJACTBA — 3TO KaprodenpHas KIeTyaTka U
kapTodenbHblii cok. [lomydeHHbI KpaxMman NPUMEHSETCS B pa3lIMyHBIX cdepax
JesATeabHOCTH yesoBeka. Cam 1o cede KkpaxMall — 3T0 aMop(HbIN OeNblii TOPOIIOK,
KOTOPBIM HaOyxaeT B ropsiueil Boje, a 3aTeM pacTBopsieTcs, o0pa3ys kieiictep. B
MUILIEBOM NPOMBIIIJIEHHOCTH KpaXMall HCOJIb3YETCs PU U3rOTOBJIEHUU TJIFOKO3BI,
NAaTOKW, JTaHOJIa, NPUMEHSETCSs [UIsl 3arylieHuss MHOTMX  IPOJIYKTOB,
IPUTOTOBJICHUSI KUCEJIEH, 3alIPaBOK U COYCOB. B TEKCTUIBHOW MPOMBIIUIEHHOCTH
Kpaxmaa MpuMeHsieTcs ajii oOpabOTKM TKaHell, B OyMaXHOH — B KayecTBe
HamnoyiHutens [78].

Kpaxman namen npumeHeHue B (hapMalieBTHUECKOW MPOMBIIUICHHOCTH B
KAueCTBE ChIpbs IJIsi M3TOTOBJIEHUS TaOJETHPOBAHOM (OPMBI JIEKAPCTBEHHBIX
MpenapaToB M Karcysad pa3jIMyHOro Ha3HayeHus. Tak e, HCHOJb3yeTcs s
MPUTOTOBJICHHS HH(PY3UOHHBIX PACTBOPOB JJIS IPUEMA BHYTPb.

Pe3ynbTaThl A€SITEBHOCTH NMPEANPUATHS — 3TO KapTo(esbHas KieTdyarka U
KapTOoeIbHBIM COK MPOCTO BBIKUIBIBAINCH, TpojaBanuchk Ha kKopm KPC wumm
UCIIOJIB30BAIMCH JUIsl TIOJIMBA TOJIEW. KapTodenbHass KIeT4yaTKa aKTUBHO
UCIIOJIb3YETCsl B MsicoriepepadaThiBatonIeil 1 Xjae0oneKapHOH TPOMBIIIIEHHOCTH.

BricymienHass u mpombiTasi kaptodenbHas KiIeTdyaTKa OKas3anach IICHHBIM
OaJITaCTHBIM BEUIECTBOM, CBOOOJHBIM OT TJIIOTEHA W JPYTUX aJJIEPreHOB, 3TO

BEIIECTBO HAIUIO NpPUMEHEHHEe B XJeOomekapHOW W MsconepepadaThIBaroIIen
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npoMbiliuieHHOCTU. KapTodenpHblil cOK HaydrJIMCh NepepadaThiBaTh U MOIYy4YaTh
0€eJI0K, 3TO CTaJ0 BO3MOXKHBIM OJIaroapsi TEXHOJIOTHH OCAXIACHUS COJIEP KAILEeroCs
B KapTo(eabHOM COKE MPOTEeHHa, a C NMPUMEHEHHEM TEXHOJOTUU MEMOpaHHOMN
bunbTpal U OEPEeKHOM CYIIKM HAa PACHbUIUTEIBHBIX CYIIUIKAX MOSBUIACH
BO3MOXXHOCTh ~ IPOU3BOAUTH  BOJOPACTBOPUMBIM  OENOK C  BhICOYAMIINMU
(YHKIIMOHATBHBIMU CBOMCTBaMH.

KopmoBoii kapTodenb BbIpaliuBaeTcsl CHEIUANbHO, JJIsi BHEIPEHHUS €ro B
pauron KPC, cBuneit m apyroro ckora. OT IpOAOBOJBCTBEHHBIX COPTOB OH
OTJINYAETCS:

- BBICOKOW YPOXKaWHOCTBIO;

- coZiepKaHrueM OOJIBIIOTO YPOBHS MMUTATENbHBIX BELIECTB;

- CKOPOCTBIO BBI3PEBAHNUS,

Ha ppiHKe KOpMOB, IPUMEHSAEMBIX B )KUBOTHOBOJICTBE, OSIBUWICA CYLICHBIN
KapTodenb, TPEeBOCXOASAIINNA APyrUe KOpMa MO COJEPKaHUI0 OelKka U KOPMOBBIX
€IUHULl KOTOPBIE YKa3bIBAIOT HA €ro MNMUTaTeiabHOCTh. IIpu 2TOM, Bec cyxoro
KapTodess o CPAaBHEHUIO C CHIPHIM B 4-5 pa3 MeHbIIIE, UTO MO3BOJISIET YICHIEBUTD
IPOLIECC MEPEBO3KU U 00JIETYUTh MPUTOTOBIEHUE KOPMOBOU CMECH.

OnHoBpeMeHHO ¢ pa3BuUTHEM KaprodeneBoactBa, B Coserckom Coro3e,
OCYUIECTBJISUIMCh Pa0OTHI 10 OpPraHU3alMU XPAHEHUs JAHHOIO BUJA MPOAYKIUH.
[Tpeob6anatonymM cnocoOOM XpaHEHUs! B MOCIEBOEHHBIE T0Jlbl ObUIO XpaHEHHE B
oyprax (cm. puc. 1.2), KoTopble YKIaIbIBAIUCh B TEX MECTaX, IJIe TPYHTOBBIEC BOJIbI
HaXOJWJIUCh JIOCTaTOYHO IIyOOKO, YTOOBI HE BbI3BATh 3arHMBAHHE MPOAYKIIHH.
Taxoii crtoco6 Mo3BOJIsT COXPAaHUTh MTPOU3BEIEHHYIO MMPOIYKIUIO, B TEX YCIOBHSX,
KOrJa MOMENIEHUs JUIsl XPAaHWIWILNA HET, WIM €ro IUIOIAAb HEJOCTAaTOYHA JJIs
XpaHeHHsT He0OX0AUMOTro o0bema npoaykuuu [39].

Ho ¢ pa3BuTtrem TeXHOJOTUH U UHPPACTPYKTYpPbl TAKOW CHOCOO XpaHEHHUS
YXOIUT B MPOILIOE U3-3a OOJIBIIUX MOTEPh MPOAYKIIUH, OTHOCUTEIHHO HAaBAIBHOTO
WIM KOHTEHMHEPHOro crocoba XpaHEHUs, KOTOpble BO3HHKAIOT H3-32 PHUCKOB

IOATOINNICHUA HaBaJla BO BPEMsA BCCCHHCTO IIaBOJKaA, CJIOXHOCTH M3BJICUCHUSA
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XPaHUMOW MPOAYKIIUU 3UMON U TpeOOBaHMI K KaUeCTBEHHOW OpraHu3anuu Oypra,

KOTOPBIC HC BCCraa MOI'yT OBITH CO6J'IIO,Z[€HBI B ITOJICBBIX YCIIOBUAX.

BEpPXHWUW BbITAXXHOW KaHan |

BOAOOTBOAHANA
, KaHaBKa

‘ -
— & : e I BRI NI AL pre{ | e
KAHABKA NPUTOMHOW BEHTUNALUM

Pucynox 1.2 — Pa3pe3s Oypra A xpaHeHUs] KapToQets.

N3yyass coBeTCKHE HayudHble (QUIbMBI, MOKHO BBIIEIUTh HAIPABJICHHE
«[IporpeccuBHass TEXHOJIOTHS NPOU3BOACTBA KapTodens». DTo HampaBieHUE
NOJIPAa3yMEBAJIO HE TOJIBKO KOMIUIEKC MEPONPUATHI MO CO3JaHUI0 HOBBIX COPTOB,
MEXaHU3alUI0, IPUMEHEHUE YI0OPEHHI M CEBOOOOPOT, HO M XpaHEHHE NOJTyYEHHOU
IPOAYKIMH B COBPEMEHHBIX HAa TOT MOMEHT XpaHWINIIAX.

B 70-80e roxmpl, KOHTEMHEpHAss TEXHOJIOTMS XPAHEHUS BBIJEIANACH KAK
IIPOrPECCUBHAsI TEXHOJOTHUS, HMMEIOIIas MEepPCHEKTUBbl PA3BUTHA M3-3a HUXKE

MCPCUYNCIICHHBIX ITJIIFOCOB!

1.  VYaoOcTBO nepemenieHus 1 TpaHCIOPTUPOBKU
2. MoOWIBHOCTH XpaHUTHUIIIA
3. MuHuManbHOE  BO3JCWUCTBHE  pabOYMX  OPraHOB  Pa3IMYHBIX

MEXaHU3MOB Ha KJIyOHH

Brimieonucanipie KauecTBa MCIOIb30BAINCH COBETCKMMH arpapusiM s
MOJTYYEHHUsI KaueCTBEHHOTO MPO0BOJILCTBEHHOTO M CEMEHHOT0 KapTtodeins. B atot
TIEPHOJT pa3padaThIBAIMCh KOHTEWHEPHI PA3IMYHBIX KOHCTPYKITUN JIsI TOTO, YTOOBI
CHU3UTh MOTEpU MPOAYKIMH U OpPraHu30BaTh MX JOCTaBKy Ha MECTO

CKIIaAUPOBAHH. 210 PAa3JIUMYHBIC CKIAJHBIC MCETAJIMYCCKUC KOHTCﬁHCpBI,
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KOHTEWHEPHI ¢ BUOpOracsimmuMu MEXaHU3MaMH, METaJUTMYeCKue ObICTPO COOpHBIC
KOHTEHWHEPBbI, KOHTEHHEPHI C ICPEBSIHHBIMA CTCHKAMU W METAJUIMYECKOU paMoi, 1
JIepEeBSIHHBIE OBICTPO COOPHBIE KOHTEITHEPHI.

Ceituac B Poccuiickoii ®@enepaiuy UIeT TEHACHIHUSA K UMIOPTO3aMEIEHUIO
TEXHOJIOTHHA W (HOPMHPOBAHWE WHTEIUICKTYaJbHON W HCCIEAOBATEIIBCKOW 0asbl,
MO3BOJISIONIEH MAaKCUMaJIbHO OOECIEYUTh IMPOJIOBOJIBCTBEHHYIO 0€30MacCHOCTh
cTpassbl. JUIs JOCTHXKEHUS PE3YNIbTATOB, ITOCcTaBIeHHBIX [Ipe3unentom Poccuiickoi
®denepauny B JOKTPUHE MPOJOBOIBCTBEHHON Oe3omacHoct 2020 roma, 1o
JIOCTHKEHUIO YPOBHS CaMOOOECTICYeHHUs OBOIIMHOW MPOIYKIIMEH Ha YpPOBHE HE
Menee 90% wu kaptodenem Ha ypoBHe He MeHee 95% HE0OXOAUMO HE TOJIBKO
yYBEIIMYMBATh MOCEBHBIE TUIOIIA/IN, HO U COXPAHUTh YOHUpaeMblid 00beM MPOTYKIIHUH,
MpUBEAS TMOTEPU K MHHUMAIbHBIM 3HAYCHHUSIM, YBEJIMYUBAs SKOHOMHUYECKYIO

3¢ deKTUBHOCTH Mpou3BocTBa [2,17,36].

1.2 O0mue TpedGoOBaHUs K XPAHEHHIO KapTogest

OcHoBHast 3ajaya, KOTOpask CTOUT JUIi BCEX THUIIOB XpaHEHUs
OBOILEXPAHWIUI] — 93TO COXpPaHEHHWE KadecTBa MPOAYKTa C MHUHUMAIbHBIMU
NOTEpSIMU Ha BCEM NIPOMEKyTKe XpaneHus [40,62].

Xpanenue kapTodens HauuHaeTcs ¢ nmosisi. OpraHu3anys MojuBa, BHECEHUE
ynoOpeHuid, BBIOOP CEMEHHOT0 MaTepHraja, XMMUIeCKHe 00pabOTKU repOrIiIaMH,
MEeCTULIMAAMU ¥ MUHCEKTUIIMIaMHU, BBIOOp criocoba yOOpKM M JOCTaBKH 0 MecTa
xpanenus [6,13,16,52,61,62]. Bcé 310 HanmpsiMyo BIMSAET Ha KA4eCTBO MOIyJIaeMOit
Ha BBIXO/I€ MPOAYKIIMH KaK MO TTOKA3aTeIsIM MUKPOIJIEMEHTOB, TAK M TI0 KOJIMYECTBY
MEXaHMYECKUX TOBPEKICHHUM, TOJYyYEeHHBIX NMpU TpaHcnopTupoBke [11,61,66].
bone3Hn Tak ke OKa3bIBAIOT CEPHhE3HBINM ypOH KIYOHSM BO BpEeMsl XpaHEHUS,
MOATOMY OOJIbHBIE PACTEHUS C OIS YIAJSIOT €€ BO BpeMsl pOCTa, a IIPH 3aKjIajIKe
Ha XpaHEeHUE 00JIbHBIC KITYyOHU OTOUPAIOTCS Ha COPTUPOBOYHOM JieHTe [Ommoka! U

CTOYHHK CCHUIKM He HalaeH., Omuoka! UCTOUYHNK CCHIIKH He HaliaeH.,62].
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Pucynox 1.3 — Dtansl BelpanuBanus KapTodess OT MPeAnoCeBHON

MOJITOTOBKH J0 3aKJIaJIKH Ha XpaHCHHE.

BentunupoBanue XpaHUMOM NPOAYKIMH HEOOXOAUMO Ul JIOCTHXKEHUS
CIIEYIOIINX PE3yJIbTaTOB: HE3aBUCUMOCTh OT 3aKYIIIMKOB; YBEIHMUYEHHUE IIEHBI K
KOHITYy CE30Ha XPaHECHHUS;, COXpaHEHHE KaueCTBA; BHICOKOE Ka4eCTBO COOCTBEHHOTO
ceMeHHOro marepuana. [Ipu xpanenuu, B KiryOHe KapTogessi IPOUCXOIUT MPOoLecc,
Ha3bIBacMbI  «abIxaHueM» [62]. Bo Bpems mnpoTekaHus 3TOro mpoiecca
IPOUCXOAUT OKUCIIEHUE BO3/IyXa C KUCIOPOIOM IPU 3TOM BBLACIAETCS YTIACKUCIBIN
ra3, BOJa, U B pe3y/ibTaTe MPOTEKaHHsI ITOTO MPOLiecca BhIPa0aThIBACTCS TETIIIOBAS
sHeprus. BeHTunsmus B XpaHWIWIIE MpeIHa3HaueHa ISl BBIBOAA H30BITOYHOMN
BJIArH, YIIIEKUCIIOro ra3a u teria [Omuoka! UcTouHnk cehliiku He HaiineH.,60]. K
OHTPOJh 3a BCEMH OTUMH T[apaMeTpaMd B HACTOSIIEE BpeMs BO3MOXKHO
OCYILECTBIISATH C TOMOUIBIO TaTYMKOB TEMIIEPATYPhI, BlaxkHOCTH U ypoBHS CO,. Jlo
NOSIBJICHUS JTaTYMKOB, HU3MEPEHHE MPOBOAMUINCH MpPH TOMOIIM TUTPOMETpa
(M3MepeHue TeMIepaTyphl U BIAKHOCTH ), 0€3 U3MEpPEHUsl YPOBHS YIIIEKUCIIOrO Ta3a
[56,70,71,74].

OcHoBHBI€ (ha3bl WU MIEPUOJIbI XPAHEHUS CeMeHHOTo KapTodens: [8,28]

1. Cymika

2. Jleuenue
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3. Oximaxxneuue

4, [IponomxuTENbHOE XpAHEHUE

S. [IporpeBanue

Ha nmansbiii momenT B Poccuiickori denepauuu pacrnpoCTPaHEHbI TaKue
CHOCOObI XpaHEHHs] CEMEHHOTO KapTodens Kak: HaBaJIbHBIH M KOHTCHHEPHBIM.
YtoOnl pa3o0paTbcsi B MX IUTFOCAX W MHUHYCaX, HEOOXOAMMO BBIJACIHUTH OOIIHE
TpeOOBaHMS K TEMIIEpaTypHbIM M BJIQXKHOCTHBIM TOKAa3aTeNisiM B XpaHWIMIIE Ha
BCEX ATallax XpaHEHUSI.

PaccMmoTpum nepuoipl XpaHeHus KapToders.

1. Cyika.

OcHOBHas 3ajmada CyIIKM — O3TO MNPENOTBPAILICHHE PACIPOCTPAHEHHUS H
nosiBJIeHUs1 0osie3Hel u rpuOKoB B Xxpanuiuiie. Cyllka Tak e Mo3BOJIIeT 30ekKaTh
M30BITOYHON BIAQXHOCTH B XPAHWIUILE, O0JIErYaeT NaJbHEUIIYI0 ONTHUMU3ALMIO
YPOBHS BJIKHOCTH IPH JICUCHUH U JAalibHelIIeM Xxpanenuu [28,69]

[IpocymuBanue KapTodesast MOKHO TPOU3BOAUTD JaXKe MPH TOXK]IE HA YIIHIIE.
Bo Bpemsi 0caikoB, BIaXXHOCTh Ha YJIHUIIE MOXET OBbITh HUXE, YEM B MOMEIICHUU
XpaHWIWINA, T[OATOMY TMepell BEHTWIMPOBAHUEM MPOIYKIIMA HEOOXOIUMO
MIPOAHAIM3UPOBATH MOKA3aTeNId BIAXHOCTU U TeMiepaTyphl. [[poBoaUTh pacyEThl
MO>KHO MPHU MOMOILM JAuarpammMbl Mosbepa, HCHOJb3Ys OKa3aTeNu TEMIEPATYPbl
Y BJIAJXHOCTH HA YJUIE U B MOMEIIEHUH. MOKHO MPOU3BECTU PACUYETHI, KOTOPHIE
MOKaXYyT CKOJIbKO HEOOXOJMMO BEHTHJIMPOBATh KapTOo(henb sl €ro MpOCYIIKH U
MOJYYHTh JaHHBIC O KOJMUYCSCTBE OTBEAEHHOM KUIKOCTH MPH BEHTHINpOBaHuH [28].

NHTEHCUBHOCTh  BEHTWJIMPOBAaHMS ~ KapTodens B  MEPUOJA  CYIIKH
M3 M3

YCTAHABIIUBACTCS B TMPENEIEe OT 1007 mo 150 77> HPONOIDKHTENLHOCTD
q q

BEHTWJIMPOBaHUs cocTaBisieT 1-1,5 nHsS mpu yciaoBHH, YTO KapToQesib CyXod u
XOopoliero kavyectBa. Ecnu kaprodenb BIaKHBIA U MOpakEH OO0JIE3HSMHU, CYIIKY
npoBosT 2,5-3 nus. [25,61,67].

2. Jleuenue
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Bo Bpems «jiedeHus» Ha MOBPEKAEHHBIX KITYOHSIX 00pa3yeTcsi TOHKas KOpKa
Ha KJIyOHEe, KOTopas TMPeNOTBpallacT W3JIUIIHIO MOTEpI0 BIar", 4YTO
TIOJIOXKHUTEIIHFHO CKa3bIBACTCS HA €r0 JaTbHEHIIeH COXPAaHHOCTH.

[IpakTHdeckoe TMNpPUMEHEHHWE JIEYEOHOTO TMeproja MPOBOAMUTCA TPHU
temnepatypax 12-18C° u oTHocurenbHO# BraxknoctH 90-95%. JIMTENTBHOCTH
peXHMa TIPH 3TOM 3aBHCHT OT TEMIIEpAaTyphl U BapbUpyeTcs oT 14 mHell — mpu
temneparype 18°C u no 30 nueli npu Temneparype 12°C [8,28].

B cityuae, korna kaproderns ¢ oISl MOCTYIMaeT Ha XpaHEHUE ¢ TeMITepaTypoi
Hke 7°C nedeOHBIN IepHo MIPOITYCKASTCS U Cpasy MOCie MPOCYIKA KapTodens
OXJIQXKIAETCSI IO ONTUMAIIBHOM TemrepaTypsl [28].

3. OxnaxaeHue

«B 3TOT Tmeproa MPOMCXOIUT TUIABHOE CHIDKCHHE TEMIIEpaTyphl BHYTPH
XpaHWIWIIA, KaK CJICJICTBHC CHIDKACTCS TeMIleparypa M B Macce MpPOAYKIUH.
TemmnepaTypa H0DKHA TaJaTh IUIABHO, YTOOBI HE BBI3BATh cTpecc y kapTodens. Bo
BpeMs cTpecca KapTodellb MOXKET HadaTh BBIICIATH caxapa, KOTOPbIE HEraTHBHO
CKa3bIBAlOTCS HA €r0 BKYCOBBIX KauecTBax» [28].

«OXJTaXIeHNE MOXET OBITh CaMbIM JJIUTEIBHBIM IOATOTOBUTEIIBHBIM
NIEPUOJIOM TIEpe]] XPaHEHUEM. DTO CBSI3aHO C TE€M, YTO OXJIKICHHE KapToQes
IIPOUCXOJUT MOCTENEeHHO, mpuMepHo okoso 0,2C° B mens (24 waca). Ilpu Takom
TUTABHOM OXJIQXKJICHUH KapToQelb He BIAJAaET B COCTOSHHUE CTpecca, MPU KOTOPOM
OH aKTHBHO TEPSAET MACCy M BBIACIACT caxapa» [28].

4, [IponomKuTEIbHOE XpAHEHNE

[TpomomKUTETEHOE XPAHEHUE TIOIPA3yMEBACT MOICPIKAHUE OTPEICTIEHHOTO
MUKPOKJIIMAaTa B XPaHWIHIIE B aBTOMAaTHYCCKOM peXHMe. B 3aBucHMMOCTH OT
Ha3HAYCHMS KapTodels TeMIeparypa B XpaHWIUIIE MOXKET OTIHYaThes. Tak, s
XpaHeHus: ceMeHHoro kaprodens — 3-4°C, crtomoBoro — 4-6, MpOU3BOACTBO
kaptodens ¢ppu — 6-8, «aurcoblity kaprodens — 7-10°C [28,76].

[Ipu  mpomomKWTENHPHOM  XpaHeHHH  KapTodenss  oOecreumBaeTcs
NIEPUOANYCSCKAss BEHTUJIAIUS NpoAyKIuK. Eciii TeMmieparypa B HaChIIM HAXOIUTCS

Ha 3aJJaHHOM YPOBHE, TO BEHTWJIMpPOBaHWE MPOBOIAT 2-3 pasza B Heaenmto, no 30
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MUHYT, BEHTUJIMPOBAHHE MPOBOAUTCS IUPKYJIALHOHHBIM BO3ayxoM. Ecmu
TeMIlepaTypa BO3AyXa IOBBIIIAETCS, BEHTUJIMPOBAHUE MPOBOJUTCS WUIU CMECHIO
HaApy>KHOTO U BHYTPEHHETO BO3.lyXa, WM TOJIBKO HAPYKHBIM BO3yxoM [ 73].

5. IlporpeBanue

DTOT PEXUM TPUMEHSETCS MPHU CHATUU C XpaHEHHSs, MPU MOATOTOBKE K
oTrpy3ke, kaprodena. Ilepen oTrpy3koit kaprodenb mporpeBaeTcs IS
YMEHBIICHUSI TPaBMaTHU3Ma U MOSBIICHUS YEPHBIX MATeH. Temneparypy kaptodens
noBeimaroT 0 8-12°C um  15-20°C 'y ceMmeHHoro kaptodens C IeNblo
IPOBOLIMPOBAHUS MOSBJIICHUS POCTKOB y KiyOHei. [25,28,67].

[To BUAY IpOpOCHIMX POCTKOB MOKHO ONPEAEIUTh 0oJieH KapTodeab WIn
Her. Ecnu kaprodenb OoJieH, TO HUMeEETCs CMbICT MepedpaTh KapTodelb,
MPUTOTOBJICHHBINA i ceMsiH. [IpopaimuBanue kapTodens MO0KHO MPOUCXOTUTH
IIPU XOPOIIEM OCBEIIECHUH, ISl TIOyUYeHHUsl 3€JIEHBIX POCTKOB, KaK MPaBUIIO TS
3TOTO €ro BBIBO3AT HA YIUIly NPSIMO B Tape, B KOTOPOH OH XPAaHUTCS, WIU
BBITPY)KAIOT C TIOMOIIBIO TpaHCHOpPTEpHOU JeHThl. [IpopamuBanue kaprodemns
IPOU3BOJIAT VIS TOTO, YTOOBI YCKOPHUTH YOOPKY yposkas paHHero kaprodens [43].
Ecnu mpoparniuBanyue HEeBO3MOKHO 10 TEXHUYECKUM MPUIMHAM, TO MTOCAAKY MOKHO
MPOBOANTH O€3 MPOpAIIMBaHUs, HO B TAKOM CIIy4ae CPOKH OT MOMEHTa MOCAIKH JI0
yoopku OyayT 6osbie [10].

Bo Bpemsi xpanenuss kaprodens HEOOXOIUMO OCYIIECTBISTH KOHTPOJb
TEMITepaTyphl ¥ BIAKHOCTH B TIOMEIICHUH XPaHCHUS.

C pa3BUTHEM COBPEMEHHBIX TEXHOJIOTHM, CEIbCKOE XO3SICTBO BCe OOJIbIIIe
NPUBOJIUT arpapueB K aBTOMAaTH3allMKd 4acTd paboumx mporeccos [12,14,32]. B
COBPEMEHHBIX OBOIICXPAHUIIUIIAX C IOMOIIBI0 ABTOMATHKH M MPOTPaMMHOTO
oOecrieueHusT TPOU3BOAUTCS KOHTPOJIh BHENIHUX TOTOJHBIX YCJIOBHH W
MUKPOKJIMMAaTa BHYTPH XPaHWIHINA C TIOMOIILI0 aKTUBHOW BEHTHIISIITUHU U TATYNKOB
KOHTPOJISI TEMITEPAaTypbl U BIAKHOCTH, YCTAHOBIICHHBIE B Macce MpoayKuuu. Tax
K€, TPU WCIONB30BAHUN CHUJIOBBIX pelie B CHJIOBBIX INKadax yMIpaBIeHUS
XPaHUJIUIIEM, MOXHO JOOUTHCSI TIOJHOTO AaBTOMAaTUYECKOrO0 KOHTPOJIS U

PEryJupoOBKH MHUKPOKIIMMATA B IIOMCHICHHU XpaHWJIMIOIA W BHYTPH HACBIIIN
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npoaykuuu [15,23]. cnonb3ys JaTYMKH TeMIIepaTyphbl, BIAKHOCTH, KalTopudepsl,
o0orpeBareii W CUCTEMbl OXJ@XIECHHUS BO3JAyXa MOXKHO OOECIEUHTH
KJIIMMAaTUYECKU KOHTPOJIb XPAaHWIMINA BO BCEX TEMIIEPaTypHBIX JHANAa30HAX
[27,28,33].

HeoOxomumo paccMOTpeTh M Tpolecc AbIXaHWs KapTodens, B Ipolecce
KOTOPOT'O BBIAEIISIETCS YIJIEKUCIBIN a3 WK IUOKCH]T yTIEPOa.

JInokcu yriaepoaa — 3TO TSKENBIN ra3, KOTOPbIA UMEET INIOTHOCTH B 1.5 pasa
BBIIIIE JIOTHOCTU aTMOC(epHOro Bo3ayxa. J(Mokcu 1 yriepoaa uin yriaeKuciblil ras
( CO,) mMpoKO MPUMEHSETCS B Pa3IUYHBIX cepax KU3HU YesloBeKa, Oiaromaps
CBOMM YHUKAJIbHBIM CBOMCTBAM M HU3KOW CTOMMOCTH €T0 MOJy4YeHus (MeAUIHa,
TSDKENIasi ~ MPOMBINUICHHOCTh,  JIETKash ~ MPOMBIIUICHHOCTh,  XHMHUYECKas
MPOMBITIIUNIEHHOCTh, CTPOUTEIBCTBO, MUIIEBAS POMBIIIIJIEHHOCTb ).

H,0 + CO, = H,CO; (1.1)

VYTIiIeKucnbslii ra3 XOopolo pacTBOpsieTcss B BoJe. B mporecce pacTBOpeHHUs
OOJBIIIOr0 KOJIMYECTBA YIVIEKUCIIOTO Ta3a obpaszyercs yroibHas kuciora (H,CO53),
IpU HOPMaJbHBIX YCIOBHUSAX YIrOJIbHAs KHUCJIOTa CYIIECTBYET B PABHOBECUU C
JUOKCUIOM YIJIEpPOJa, a pa3JIOKEHHUE CABUHYTO B CTOPOHY YMEHBIICHUS
KOJIMYECTBA YIOJbHOM KUCIIOTHI [8].

B mnomemienun kapTodenexpaHWIMINA YIIACKUCTBIM Ta3 TMOSBISETCS B
MPOoILIeCCe NbIXaHMs KapToQetsi, KOT1a MPOUCXOIUT BhIJCICHUE HE TOJIBKO TMOKCH A
yriiepoza, HO ¥ BOJIBI C TEMJIOBOM 3HEpruent 674 kai.

60, + C4H,,04 = 6CO, + 6H,0 + Q (2872 x/I»x/M0b) (1.2)

Kucnopon + I'moko3a — Yri.raz + Boxa + temioBast sHeprus

Tabnuua 1.2. buoxumuueckuii coctaB kinyOHei. (CornacHo ganabiM Kyuko

A.A. u ap., 1998)

BemectBo ConeprkaHue BelecTBa, % K ChIpoi Macce
MUHHUMAJIbHOE | MaKCUMaJbHOE Cpennee
Bona 63,2 86,9 76,3
Kpaxwman 8,0 29,4 17,5
Caxap 0,1 8,0 1,0
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Kneruarka 0,2 3,5 1,0
Cripoit mpoTenH 0,7 4.6 2,0
Kupsri 0,04 1,0 0,1
3oma 0,4 19 1,0
Bcero cyxue BemniectBa 13,1 36,8 23,7
Oprannyeckue KUcaoThl 0,1 1,0 0,6

OcHoOBHAas MPUYMHA, IO KOTOPO HEOOXOAMMO KOHTPOJIUPOBATh COAEPKaHNE
VIJIEKHUCIIOrO ra3a B IMOMEIIEHUH XPaHWIMINA 3aKI4aeTcss B 0Opa30BaHUU
coequHennii H,CO3;, KoTOpble B CBOIO OYepeAb MOTYT IpPeoOpa3OBHIBATHCS B
Ipyrue, 0oJiee CIOXHBbIE COeIUHEHHs. Tak Kak B KapTodene COAEpKUTCS OKOJIO
63,2-86,9% BOJIBI, TO CYIIECTBYIOT BCE HEOOXOAMMEBIE YCIOBHS AJISi PACTBOPCHHUS
CO0,. Takie XMMHYECKHUE MPOIIECCHl CIIOCOOHBI BBI3BATH Psijl O0JIe3HEHN KapTodens,
KOTOpPBIC MPUBEAYT K MOTEMHEHUIO CEPEIUHBI KapTo(esist Win Hayaly ero TrHUeHUs
[10].

CoryacHo uccieoBaHusIM, POBEJCHHBIM aMEPUKAHCKUMU YUEHBIMU, OBLIO
BBISIBJICHO, YTO HE3aBUCUMO OT COpTa, KapTodenb B OJUHAKOBBIX YCIOBHSX
BbIpaOaThIBa€T OJMHAKOBOE KOJUYECTBO YIIAEKHUCIOro rasza. llpu 3ToM,
AKCIEPUMEHTAJIbHBIM MyTEeM OBLJIO BBISIBIGHO, YTO TeMIIepaTypa, MPHU KOTOPOH
JBIXaHWe KIyOHEH W MOoTepu MPOAyKIMH MUHUMabHBI paBHa 5,5°C. Ilpu stom
JpIXaHue Kaprodens B TeMiepaTypHoM auamna3zoHe 7,8-8,9°C ObuIO0 0IMHAKOBBIM.
Tak e, MOBBIIIEHUE YPOBHS AUOKCHAA YIIIEpOo/ia U MOHUKEHNE YPOBHS KUCIIOPOa
MO3BOJISICT YMEHBIIIMTh HHTEHCUBHOCTD JIbIXaHHUS Macchl KapTodens [81].

1.3 XpaHeHune HaBaJIbHBIM CIIOCO0O0OM

XpaHeHHE HaBaJIbHBIM WJIM HACHIITHBIM CIOCOOOM — OJMH W3 HauboJjee
pacnpocTpaHEHHBIX CIIOCOOOB XpaHEHHUS OBOITHOW MPOIYKIIUU TaKOM, KaK CBEKIIA,
JYK ¥ KapTodeb.

Jliist Xxpanenust kKapTodersi, CTPOAT CIEIUaTbHBIC CTAIIMOHAPHBIE XPAHWITUIIIA,
C BO3MOXXHOCTBIO TMOJICPKAHHUSI ONTUMAJIBHOTO KiIMMaTa HEO0OXOJUMOro MAJis

XpaHECHUs PA3JIMYHBIX BUIOB npoaykiuu [31].
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CTpouTenbCTBO XpaHWIMINA MPOUCXOJUT MO Pa3IUYHBIM  THUIIOBBIM
nmpoekTaM, BMECTUMOCThIO OT 250 mo 10000 TOHH XpaHUMOW NPOAYKIIHH.
DKOHOMUYHOCTh XPAaHWIHILA ONpEAeNseTcsl 30HOM ero npuMmeHenus. Hampumep,
KPYIHOE XpaHWJIUIIE Ha IJIOJO0OBOIIHON 0Oaze 0ojiee SKOHOMUYHO TP IMOJHOU
3arpy3ke XpaHWIHILA, YeM IpPH YACTHUYHOM 3arpy3ke, MO3TOMY CTPOUTEIBCTBO
XpaHWiIuIla HeoO0XOJMMO M3  ydeTra BajJoBOro cbopa ypoxkas  Ha
CEJILCKOXO03sHCTBEHHOM MPOU3BOICTBE [3].

HaBanbHblil croco0 XpaHEHHWs] OBOIIHOM NPOAYKUUU SABISIETCS CaMbIM
pacnpoctpanéHHbIM Ha Teppuropun ctpan CHI'. CBoro nomynsipHOCTb HaBaJIbHBIN
CH0c00 MOTYYHII U3-3a Psiia 0COOEHHOCTEN, KOTOPBIE AENAI0T €r0 CaMbIM JICIIEBBIM,
HO IPY 3TOM U CaMbIM TPaBMATUYHBIM JIJIs1 OBOLIHOM MPOAYKIIUH.

TexHonorus xpaHeHUs] KapTOoQelss HaBaJbHBIM CIIOCOOOM IOJpa3yMeBacT
UCIIOJIb30BAaHUE METAUIMYECKOTO APOYHOI0 WM KapKacHOro xpaHuiumia. CTeHbI
XpaHWIKIIA CKOHCTPYUPOBAHbI TAaKUM 00pa3oM, YTOObI B MPOIECCE XPAHEHHS Ha
HUX HE 00pa3oBbIBaJICS KOHAEHCAT. BeHTWIMpOoBaHME HACHIU MPOIYKLIUHU IMPU
TaKOM CIIOCO0€ XpaHEHUs MPOU3BOUTCS C TOMOILbIO BEHTHIAILIMOHHON YCTaHOBKH,
KOTOpas o1aéT BO3AyX BHYTPh HAMOJBHBIX MW MOJIOJBHBIX KaHANOB (puc. 1.4).
Ha pucynke 1.4 nmpeacrtaBieH caMblii pacnpOCTPaHEHHBIM B HMCIOJb30BAHUH THII

HAII0JIbHOT'O KaHaJjia.
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Pucynok 1.4 — TlepdhopupoBaHHbIi HAMOIBHBIN KaHAT JISI BEHTUJISIIUHN KapTOQes

3akiagka Kaprodens Ha XpaHEHHE MOXKET OCYIIECTBISATHCS HPSIMBIM WIIH
MOTOYHBIM CIIOCOOOM. 3aKJ1aJKa MPOBOIUTCS C TOMOIIBIO JIEHTOYHBIX OTPY3UHNKOB
(puc. 1.5). Kaptodens k morpy3unky nogaércs no TpaHCHOPTEPHOU JICHTE U3 TOUKH
pasrpy3ku WM U3 1exa copTUpoBku. [lorpyska kaprodens peanusyercs TaKUM
00pa3oMm, 9TOObI 3aIOTHUTH MPOCTPAHCTBO BHYTPH XPAHUIIHIIA U 3aJI0KUTH HACHITTH
NPOJIYKIIMM HAa MaKCHUMajbHYIO BbicOTy [57]. BbicoTa ykmamku Oypra MOXeT
BapbUPOBATHC OT 4,5 10 OM., TaHHBIN MOKa3aTeslb 3aBUCUT B OCHOBHOM OT COpTa
KapTo(desist ¥ OT TONIIMHBI 00pa30BaBIIEHCs KOKYPhl HA MOMEHT YOOPKHU KapTodes
C TIOJIS, YeM TOJIIIE U MPOYHee KOXKypa, TEM BbILIE MOXKHO YKJIaJbIBaTh OypT Oe3

MOBPEXKICHUN HIKHHX CIIOEB KapTodens [26,53].
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Pucynok 1.5 — Jlenrounsrii morpy3unk Grimme SL 80-16

1o Tumy BEHTUIISLIMU HABAaJIbHOE XpaHEHHE KapTO(eIst MOKHO pa3/IeIUuTh Ha:

- BEHTWJISILMS HATIOJIbHBIMHU KaHAJIAMH

- BEHTWJISILMS TIOATIOJIBbHBIMY KaHAJIaMH

HamosnbHble KaHaibl IO HUTOrNOBOM CTOMMOCTH BBIXOZAT JCLIEBIE, YeM
MIOANOJIBHBIE, TAK K€ OHHU IMPOIIE B IKCILTyaTallMH, 3a CUYET MPOCTOTHI YCTAHOBKH.
Kananb! HaronbHbBIE BBIMYCKAIOTCS U3 HEpKaBEIOIIeH cTaiu, HO B 0oJiee JemEBOM
BapUaHTE U3TOTABJIMBAIOTCA U3 JIEPEBA, YTO HANPSAMYIO CKAa3bIBACTCA HA UX CPOKE
CITY>KOBI.

HanonpHble KaHaIbl MOTYT 3aHUMATH A0 5% IM0JIE3HOr0 00BEMA XpaHUIIHILA,
TaK KAaK 3aHUMAalOT IIPOCTPAaHCTBO Ha ImoJy. Tak ke, MMeeTcs BEpPOSTHOCTH
MOBPEXACHUS MOJA0OPIINKA O BO3JyXOBO/ IPU BHITPY3KE XpaHWIUIIA.

IToanonbHbIE KaHAJIBI OTINYAIOTCS HAAEKHOCTBIO U JOJITOBEYHOCTHIO, HO ITPU
3TOM SIBJIIFOTCSI TOPOI'MM TE€XHUYECKUM PELICHHEM Kak [0 CTOMMOCTH, TaK M IO
BPEMEHH U3roTOBJICHUs. lIpenMyIecTBOM STHUX KaHaJOB SBISETCS yIOOCTBO

BBII'PY3KH MW 3arpy3Kd INpOAYKOHUHW AJIA CICHTCXHHUKH, 3TO ITO3BOJIACT HCKIIIOYUTDH
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BEPOSITHOCTh MOBPEXKJICHUSI pPabOYUX OPraHoB TPH BBITPY3KE MPOAYKIIUU
[Omm6ka! UcTouHMK CChLIKH He HaliieH.]. OuncTKa KaHAJIOB MOCIC XPAHCHUS T
aK K€ MOXET BbI3bIBaTh TPYJHOCTH M3-3a KOHCTPYKIIMH PEIIETKH, 3aKPbIBAIOILEH
BO3JIyXOBOJI, BO3HUKAIOT MPOOJIEMBI C OYUCTKONU TPYAHOJOCTYMHBIX MECT (YIJIbI,
MIOBOPOTHI KAHAJIOB).

[Ipu xpaneHuu kaptodesst HaBaIbHbIM CITIOCOOOM BO3MOKHO BO3HUKHOBEHHE
CJIEIYIOUIUX TEXHUYECKUX CIOXKHOCTEH:

1. Clo’)kHOCTM B MNPOBEACHHMM 3arpy3ku xpanwnuma. [Ipouemypa
3arpy3ku TpeOyeT, Kak OOJBIIOro KOJIMYECTBA BPEMEHH, TaK M JOPOTOCTOSLIETO
obopynoBanus. Ilpu sToM HEOOXOAMMO NpPOAYMaTh BBITPY3KY KapTodens us3
XpaHWInIIa, ¥ IpUBJIeYb CIEHUAIbHOE 000pYI0BaHME I Mo100pa KapTodes ¢
10JI1a, HE TIOBPEK/1asi BEHTWIALIMOHHBIE KaHAJIBI.

2. 3aTpyAHEHHOE W3BJIEYEHHE OOJBHBIX IUIOJOB M3 Macchl 30pOBOM
OPOAYKIMU, TaK K€ 3aTPyJHEHO JHATHOCTUPOBAHME OYArOB 3arHUBAHUA.
OnpeneneHue TakMX OYaroB BO3MOKHO IMPU MOMOILIM JATYUKOB BIAXKHOCTH M
TEeMIIepaTypbl B Macce NpoAyKIuu. Ecnu oyar 3arHuBaHus OOHapyKUTCS B LIEHTPE
HACBITH, TO JUIsl €r0 HEUTpaIn3aIuu IpuaETcs nepedparb BeCch KapTodeab OT Kpast
no ueHrtpa. Ilpu 3ToMm, mepebopka OXJIaXKIEHHOTO KapTodesss MpaKTHYECKU
HEBO3MO’KHA M3-3a BBICOKOTO TpaBMaTh3Ma. Tak ke u3-3a HU3KOM TeMIepaTypbl

KITyOHsI IPOIIECC JISUEHUS TOBPEKICHUHN MPEKPaIIaeTCs, YTO IPUBOIUT K OOJIBIITUM

OTEPsIM.
3. TpynHocTH npu pazMenieHuu KiryoHen kapTodes o copTam.
4.  Bplcokue 3HEpro3arparsl Ipyu XpaHEHUH
S. Cn0KHOCTH C KOHTPOJIEM THUIIM U O0OpHOOH ¢ €€ pacnpoCTpaHeHHEM

HaBanbHoe xpaHeHue KapTodens XOTb M SBISETCS CaMbIM JEHIEBBIM
CIIOCOOOM, HO TaKOE€ XPaHEHUE COMPOBOXKIAECTCS BBICOKUMHU MOTEPSIMHU.

K npenmyiecTBamM HaBaJIbHOIO XpaHEHUS MOKHO OTHECTH:

- HU3KYI0 CTOMMOCTb XPaHWJIMIIA

- OpPOCTOTa  MOHTa)Xa  BEHTWIILMOHHBIX  KAaHAJIOB.  YCTaHOBKaA

BCHTUJIIIIMOHHBIX KaHAJIOB HC 3aHUMACT MHOT'O BPCMCHU, U ITPH YKIIAJIKC KapTO(l)eJ'Iﬂ
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B XpaHuiuile TpeOyeTrcss He Oosiee 2X YEJIOBEK, OJUH — OIEpaTop JIEHTOYHOIO
NOrpy3uuKa, BTOPOM — pa3zHOpaObOumil. DTO YTBEp)KIEHUE HE OTHOCUTCS K
MOJIMOJIBHBIM KaHajaM, JJii HUX TpeOyeTcss TOJBKO 4YHUCTKa M OakTepuasbHas
00paboTka KaHAJIOB Iepes 3akiIaAKoi kapTodens Ha MEpHOJ] XpaHEHUE, HO OHH
CIIOXHBI B CTPOMUTENIbCTBE M HUX M3TOTOBJIEHUE 3aHUMAET OOJIBIION MPOMEKYTOK
BPEMEHU;

- MaJible CPOKY BO3BE/ICHMS XPaHWINILA U €T0 BBEJICHUS B dKCILTyaTaIuIo (3a
VCKIIFOUEHHEM XPaHWJIUI] C MPUMEHEHHEM HamloJIbHBIX KaHaioB). s Havana
XpaHEHUs] HAaBAJbHBIM CIOCOOOM JOCTAaTOYHO MOCTPOUTH OECKAPKACHBIM aHTap U
IIPOM3BECTU €r0 YTEIUICHUE, HaIpuUMep, IIEHOIOJIUYPETaHOM U YCTAHOBUTH
YCTAHOBKY JUISI BEHTWJISILMA. TaKoM e aHTap MOKHO IPUMEHSATH U JUJIS1 BEHTUJISILIAN
C MOANOJBHBIMU KaHAJIaMHU, HO BPEMs Ha MX U3TOTOBJICHUE YXOAUT OOJIbIIE, YEM
CTPOUTENILCTBO CaMOTO aHrapa;

- pabodee MPOCTPAHCTBO XPAHWJIMINA MCIOJB3YETCd MaKCHUMAJIbHO
3¢¢deKTUBHO, 3a CYET CKIAAbIBaHUS MPOAYKLUHHM PpPAaBHOMEPHO IO BCEMY
IIPOCTPAHCTBY BHYTPH XPAHWIHILNA. ODTO IO3BOJSIET 3AJI0KUTH MAKCUMAJIbHBIN
00bEM OBOIIIHOM MPOAYKITUU C BEICOTOM OypTa oT 4,5 10 6M.

1.4 KoHTelHepHBIH C1I0C00 XpaHEHUA

KonTeitHepHas TEXHOJIOTUS XPAHEHUSI OCTAETCA CaMOM TIOPOTOM, OCKOJIBKY
TpeOyeT W3TrOTOBJICHUS NIEPEBSAHHBIX KOHTEiHepoB. KoHTeliHep mMeeT B CBOEM
OCHOBAHMHM MOJAOH, YTO MO3BOJISIET 00ECTIEUYNTh BHICOKYIO CTENEHb MEXaHU3AlNH
IIpU XpaHEeHUH. MexaHn3anus JOCTUTAETCs 3a CUET UCIIOIb30BaHUs B IIOMELICHUN
XpaHWINILA BUJIOYHBIX TOTPY3YMKOB, IUTa0en€poB U  puyTpakoB. s
DKCIUTYaTallMM TEXHUKHU B MOMEIIEHUN UCTOJIb3YI0 IBUTATENN Ha 3JIEKTPOTATE WIN
JBUTAaTEJId BHYTPEHHErO0 CrOPaHMsl, TOIUIMBOM I KOTOPBIX CIYKUT NPUPOIAHBINA
ra3 (MeTaH, nporman) [42].

XpaHenue kaptodens B KOHTEHHEpaxX MOAXOIUT JUIsl KPYIHBIX XO3SHCTB,
IPOAYKTOBBIX 0a3. DTO CBSI3aHO C YIPOILIEHHEM TOTPY3KH — BBITPY3KH U

BO3MOYKHOCTBIO XPaHUTh HECKOJIBKO PAa3HBIX COPTOB OJTHOBPEMEHHO [74].
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Hns  3aknaaku  kaptodens B SNIMKA — MCHOJB3YIOT  TOJIBKO
BBICOKOKAaYECTBEHHBIE KITYOHH. 3aKJIaJIKy OCYIIECTBIISIIOT MPEUMYIIIECTBEHHO TTOCIIe
COPTUPOBKM Ha (Qpakimd # OTOOpa TMOBPEKAEHHBIX KIyOHEH Ha JICHTE
TpaHcnopTépa. Y0opka kapTodeis ¢ moJis I10KHA MPOXOIUTh OEpeXHO, CTapasiCh
KaKk MOXXHO MEHbIIe (U3UYECKH BO3JICHCTBOBATh Ha KIYyOHHW. J[Jis BBITpY3KH
KIIyOHEel ¢ KoMOailiHa WCHOJIb3YIOT pa3IMyHble TEXHUYECKUE CpeICTBa s
CMSTYCHMS] WX TMAaJIEHUs Ha JIHO Ky30Ba TPAHCIOPTHOIO CPEICTBA, HAMpPUMED,
oIryckaromieecs THO Ky3oBa [Ommuoka! McTOYHHK CCHIJIKU He Hal/IeH. |.

Xpanenue kapTodesi B KOHTEHHEpax MO3BOJISET PEIIUTh Psijl MPOOIIeM:

- YMEHBIIIEHUE JAaBJCHUS Ha KIIYOHH. DTO MPOUCXOAMUT 3a CUYET MepeHoca
JIABJICHUS HA CTEHKU KOHTEiiHepa. B TakoM ciydae 1y pacuéra IaBJI€HHE Ha
HUKHUH KITyOCHb MCIOJIb3YETCs BhICOTA HACKINM B KOHTeWHepe (okoiyo 1 — 1.2 m.).
BricoTa mtabenupoBaHus KOHTEHHEPOB B ATOM CiIydae OIPAaHUYMBACTCS TOJBKO
MPOYHOCTHIO CAMHUX KOHTEITHEPOB,;

. - B OJHOM MOMEILIEHHUH JJIsI XpAHEHUSI BO3MOYKHO Pa3MENIEHNE HECKOJIbKUX
COpPTOB KapTodens co CXOXKUMU TEeMIIEPATYPHO-BJIAXKHOCTHBIMU
XapaKTEPUCTUKAMU TIPU XPAHEHUU;

- BO3MOXKHOCTb pazliejeHusl mapTuid KapTodess Mo BpeMeHH yOOpKH, IO
KJIMOPY WM 1O APYTUM UHBIM KPUTEPHUSIM. ITO MOXKET OBITh MOJIE3HO, HATTPUMED,
B TOM ClIy4ae, KOrja 3apaHee U3BECTHO, UTO KaueCTBO OJHOW MapTHH XyXke€ BTOPOI
U HEOOXOJMMO MpOJaTh CHaYajla BTOPYIO MApPTHIO, YTOOBI M30€KaTh BBICOKHX

IOTEPH MPU €€ XPAHECHUM;
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Pucynox 1.6 — Xpanenue kaptodensi B KOHTEHHEpax.

- BBICOKas CKOPOCTb OTIPY3KHM NPOAYKUMM U3 XpaHuwiuia. CKoOpocTh
JOCTUraeTcs 3a CYET BBICOKOM CTENEHW MexaHu3auud Tpyna. g BBITPY3KH
NPOAYKIIMM HA TPOTPEB M Ha BBIJAYY KOHEYHOMY MOTPEOUTETIO MCHOJIB3YIOTCS
BUJIOYHBIE TMOTPY3UHMKH, B 3aBUCHUMOCTM OT pa3Mepa XpaHWIMILA OJWH TaKOou
NOTPY34YMK B CcpeaHEM BbIrpyxkaeT 120 TOHH 3a CMEHY, YTO SKBUBAJEHTHO IOJIHON
3arpy3Ke MATH NOJIYIPUIIETIOB IPY30MOAbEMHOCTBIO 24 TOHHBI;

- 6oJs1ee OBICTPBII MpOIECC MPOrpeBa U HU3KUI TpaBMaTU3M KapTodess npu
BBITPY3KE. DTOT MOKA3aTeNb JOCTUTAETCA 332 CUET BBICOKOW CTENEHW MEXaHU3alun
W HCMOJIb30BaHUS KOHTeiHepoB. Korma kaprodenb OXNaxAEHHBIA W HUMeEeT
temriepatypy 3-5 °C ero BbITpy3Ka MOAOOPIIMKOM W3 HaBajia COMYTCTBYETCS
BBICOKMMU MOBPEKIECHUAMHU KITyOHsI. Tak Kak Mocie ero BhIrPy3KH MEePUO/T JICUEHUS
HE MPESyCMOTPEH, KA4eCTBO MaJaeT MOYTH aBTOMAaTUYECKH Cpa3y MOCIIE OTIPY3KH
naptuu. Mcnonb3ys KOHTeHHEp, BBIFpy3Ka IPOUCXOAUT O€3 MPSIMOr0 BO3AEUCTBYS
Ha KJIIyOHH, @ COPTUPOBKA MPOXOAUT MOCIE MPOrPeBa, ITO MO3BOJISIET 3HAYUTEIHHO
COKpaTUTh IOTEPU IMpPU COPTUPOBKE M TOBBICHUTh Kadye€CTBO OTIPYKAEMOM
MPOAYKIIUU;
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- MeEHbIlIee pacnpocTpaHeHue Oone3Hell u THuiau B npoaykuuu. C
IIPUMEHEHUEM KOHTEMHEPOB U3MEHAETCS METOI PACCMOTPEHUS CKJIaa IMIPOTYyKLIHH.
Ckiaj ¢ KOHTeMHEpaMu MOKHO pacCMOTPETh, KaK THICSYH 000COOIEHHBIX APYT OT
apyra s4eeK JUId  XpaHEeHMs, TIIe Kaxzaas sS4elika MOXKET HMETh CBOHU
WHIMBHUIYaJIbHbIE XapakTepuCTHUKU. [Ipu BO3HUKHOBEHHHM OOJIE3HM, 3apa’keHa
MOJKET OBITh TOJIBKO OJJHA WJIM HECKOJBKO SYEEK, MPU 3TOM 0OJEryaeTcs Mpoiecc
W3BJICUCHHUS 3aPAKEHHBIX KOHTEHHEPOB.

Bce st mpenmyiecTBa B COBOKYITHOCTH IO3BOJISIFOT YMEHBIINUTH MOTEPH
IIPOAYKIUU, YTO IPUBOAUT K KOHEUYHOMY YMEHBIIECHUIO CTOMMOCTH ToBapa. Ho
TaK)K€ 3TOT CIOCOO0 XpaHEHWsI MMEET U CBOM MMHYChl. MOXHO BBLIETUTH 2
OCHOBHBIX HeZ0cTaTKa. [IepBbIM HETOCTATKOM SIBJISIETCS BBICOKME NHBECTULIMOHHBIE
3aTparsl.

IlepBriii HemocTaTOK. B CBsA3M ¢ TeM, 4TO XpaHWIUIE OO0OpyIyeTcs
KOHTEMHEPaMH, KOJIMYECTBO KOTOPBIX HANPSIMYyI0 3aBUCUT OT KOJIMYECTBA
XpaHUMOM NpoAyKIUU. KOHTEMHEPhl MOTYT MOBPEXAATHCS, ITOJABEPTAOTCS U3HOCY
u crapeHuto. OHU MOTYT OTPeOOBATH 3aMEHBI YKe Yepe3 S JIET SKCIUTyaTalluy TaKe
Ipu J0JKHOM oOcimyxuBaHuu. KoHTelHepsl mociae UCIOoIb30BaHUsl HEOOXO0IUMO
MBITb W TOPOCYWIMBAaTh, Mg OTOTO PSAOM C  XPaHWIMIIEM  JENaroT
achanpTUpOBaHHbIE IUIOWAAKA. Ha »3Tol acdanbTUpoBaHHON  IMIIOMIANIKE
CKJIaIUPYIOTCS MyCTble KOHTEHHEpbl, YTOObl HE 3aHUMAaTh NMPOCTPAHCTBO BHYTPHU
xpanwinia. CTpOUTENBCTBO 3TOM IUIOIIAAKUA TaK e TpeOyeT NOMOJIHUTEIbHBIX
WHBECTULIMOHHBIX BJIOkKEHUH. CyIllIeCTBYIOT M IUIACTHUKOBbIE KOHTEHHEpPHI. OHHU
0ojiee HOITOBEYHBIE U MEHEE DKOJOTUYHBIE, HO MPHU 3TOM MX CTOMMOCTH MOJKET
OBbITh BbIlIE B 4-6 pa3, YTO MOJTHOCTHIO JIMILIAET PEHTA0EIBHOCTU UX MPUOOPETEHHUS
JUTsE OOJIBIIIMX OBOLIEXPAHHUIIUIII.

BTOphIM OCHOBHBIM HEIOCTATKOM KOHTEMHEPHOro crocoba XpaHeHHs
ABJISIETCS HANpPaBJIEHUE JIBMOKEHUSA BO3AyXa BHYTPU HACBIIA MNPOLYKLHH,
Haxomsmencs B KoOHTenmHepe. M3-3a TOro, 4ro BO3AyX IBHKETCS IO IIyTH
HAaUMEHBIIIEIO0 CONPOTUBIICHUS, OCHOBHOE BO3JIECHCTBUE IOTOKA MPUXOJUTCS Ha

Kpasi KOHTEIHEPOB, B CJEACTBHE YEro B IIEHTPE KOHTEHHepa oOpaszyercsl 30Ha, B
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KOTOpOM HaOII0JaeTcsi Maliasg MPOXOJMMOCTh BO3/AyXa. DTO MOXET CKa3aTbCs Ha
COXpaHHOCTH KapTodenss MpPU MOBBIIMIEHUWH PHUCKA PACTIPOCTPAHECHUS] THUIU U
3a0oneBaHui. YTOOBI XOTh KAK-TO YJIYYLIUTh BEHTHJIMPOBAHUE KOHTEWHEPHI B
XpaHUJIUIIE PACOjaraloT CO CMEIICHHEM, YTOObI BO3IYIIHBIA MOTOK MPOXOJs
MEXIy KOHTEHHEpaMHU CTAJIKUBAJCS CO CIEAYIOIIMM CTOSIIMM [0 HAaIpPaBICHUIO
MMOTOKA KOHTEMHEPOM.

1.5. Texnosnorumn xpanenus kaprogess B crpanax Esponsl n CIIIA

Ponunoit kaprodens cuntaercsa FOxnas Amepuka, rjie mpouspacraer oosiee
150 e€ BuIOB. DTOT KOpHEIUIOA ObUI IJIaBHBIM MPOJYKTOM MHUTAHUSA IUIEMEH,
oOuTaBIIMX B pailoHe AHJ. ['OHUMBIE r0JI010M JIIOJH, UCKAJIX B 3€MJI€ ChEeIOOHBIE
KOPHHM pacTE€HUM, Cpeu KOTOPBIX HAXOAWIN KIIyOHH JUKOTro KapToderns, dorarele
Kpaxmayiom [79].

B coBpeMeHHBIX yCIOBHUSAX pabdOThl XpaHWIUI cTpaH EBpomeiickoro coro3a
Tak xe, kKak 1 B Poccuiickoii denepanyii MpUCyTCTBYIOT 2 OCHOBHBIX CIIOCO0A
XpaHEeHHs KapToess — 3TO HaBAJIbHBIN U KOHTEHHEPHBIN CIIOCO0.

[IpeabsiBasiemble TpeOOBaHUSI K KapTO(elexXpaHWIMIIAM B €BPONEHCKHI
CTpaHax:

- MUHMMU3alUs IOTEPb KapTo(deis B Mepruoa XpaHEHUS;

- MUHUMAaJIbHOE MOTPe0IeHNE YHEPTUM TTPU TPeOYyEMOM YPOBHE COXPaAaHHOCTHU
KapTodes;

- YCJIOBUS TPY1a, IS IEpCOHalIa, paboTaloIIEero B XpaHWIHILE, TOJKHbI ObITh
HE HUKE€ HOPMATUBHBIX;

KoHTeliHepHYI0 TEXHOJOTHIO XpaHEeHHUs] KapTodens, HCIONb3YIOT Kak
OCHOBHOM cnioco0 xpanenus kaprodens B LlIseruu. Ilpu 3ToOM BbICOKAst CTOUMOCTh
JIEpEeBSIHHBIX ~ KOHTeWHepoB Ha Tteppuropun [lBermu, wux He OojbiIas
JIOJITOBEYHOCTh W TNOTepu  KapTodens, BbI3BAHHBbIE IUIOXMM KaueCTBOM
BEHTWJIMPOBaHUS mTabenell KOHTEMHEPOB, BEIHYKAIOT arpapueB MepexoquTh Ha
OoJiee nenreBbIi HaBATBHBIN crioco0 XpaHneHus [4].

Eciu paccmarpuBath onbiT paboThl KoMmmnaHud w3 DuHaAHIMU, TO

XpaHWIMIOa TaM HPOCKTUPYIOTCA JIA JBYX CII0CO00B AOCTABKH IIPOAYKIHUU —
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aBTOMOOUJIBHBIM COOOILIEHHEM U JKEJIE3HOJOPOXKHBIM. DUHCKHE TMPOEKTHl B
OCHOBHOM TMPEIyCMAaTPUBAIOT PACIOJIOKEHUE BO3JYIIHBIX KAaHAJIOB B IOy
XpaHWINILA, YTO 3HAYMTENHHO obJierdaeT padoTy HpH 3arpy3ke U BBITPY3Ke
MPUMEHSIST HABAJIbHBIN CIIOCOO XpaHEHUs, HO 3HAYUTENLHO 3aTPYIHSIET OUUCTKY U
oOCITy’)kKMBaHHE BO3AYyXOBOJOB, YTO TaK Y€ UTPACT KIIOYEBYIO POJIb B CTOMMOCTH
CTPOUTENHCTBA XPaHUIIUIIIA.

B CIIA na xpanenue 3akianbpiBaeTcsi Oojiee 75% obmiero yposkas
KapTodess, TO3TOMY XPaHWIUIIA MOTB3YIOTCS TIOBBIIIEHHBIM CIIPOCOM. XPpaHCHHE
MPOBOJIUTCSL HaBaJIbHBIM CIIOCOOOM C BBICOTOM OypTa He Oojiee 5 METpOB, YTO
OTJIMYAETCs OT IIBEHIIAPCKUX MapaMeTpoB Ha 1 MeTp, 3a CYET ATOTO CHIKACTCS
Harpy3ka Ha HIDKHUE clion mpoxaykiuu. [Ipu atom, morepu kaptodens B IEPHOT
XpaHeHUs: U yOopku He mpeBbimaioT 6% [4]. Takoi MaJleHbKUIH HPOIEHT MOTEPh
OBLIT IOCTUTHYT 3a CUET CICIYIONTUX MPOSKTHBIX PEIICHUI:

1. Kaprodenexpanunuina pacnoyioxKeHbl B TPOU3BOJICTBEHHBIX 30HAX, U
pacriosararoTcs B OJIM3H1 TOJICH, Te MPOUCXOAUT YOopKa KapTodens. BMmecTuMocTh
xpanwmil Bapeupyercs ot 400 ToHH 10 20 ThICAY TOHH, YTO TOBOPUT O HAIMYUHU
MOMEIISHUH IS XpaHCHUs JaXe Yy MaleHbKHX XO3sHcTB. Tak ke, OJM3Koe
PacmoJIOKCHHE HANIPSIMYTO BIIUSET Ha TPAHCIIOPTHBIE PACXObl, U KOHEUHBIC TIOTEPH,
CBsI3aHHBIC C TpaBMaTH3AIMEH KapTodesst BO BpeMs TPaHCTIOPTHPOBKH.

2. [IpoextupoBanne kaprodenexpanunun; B CHIA npoucxomautr c¢
IMPUMEHEHUEM  YCOBEPIICHCTBOBAHHBIX  TEXHOJOTHH W HWCIIOJIB30BAaHUEM
COBPEMEHHBIX KOHCTPYKIUMH. [IpuMeHstOTCS O0OJIeTYeHHBIE MaTepuaabl |
XKeIe300€TOHHbIE KOHCTPYKIIMM M3 COBPEMEHHBIX MapOK OETOHA, MCIOJIb3YIOTCS
COBPEMCHHBIC TEIIJIOM30JIAIIMOHHBIC MaTEPHAITBI.

3. KapTtodens nmpoxoaut nmocneyOopouHyo 00pabOTKy U MOJATOTOBKY K
3aKJIaJke Ha XpaHEHUE, B KOTOPYI BXOIUT YyJAJCHHE PACTHTEIHHBIX OCTATKOB,
MOYBBI M3 MAaCChl MPOAYKIIMH, COPTUPOBKA KapTodeins s oréopa OOJBHBIX U
MOBPEXACHHBIX KITyOHEH.

Texnonoruss xpanenust kaprodens B CIIA mnpeanonaraer Hanuuue

OTZICJILHOTO TIOMEIIEHHUS JIJIsl TIOJITOTOBKU M TIEpepad0TKH KapTodesi K IPoJaxKe,
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nepepadaThIBAIOLIME 3aBOJbI CTAPAIOTCS pacHojlararb OJU3KO K KapTOoQenbHbIM
¢depmam. TpancnmopTupoBka KapTodens B IMOMEIIEHHWE IMOATOTOBKH KapTodes
IPOUCXOJUT C IMOMOILBIO THUIPOTpaHCHOpTepa. B MOMEHT TpaHCIOPTHPOBKU
BO3/yILIHbIE KaHaJbl BBINOJHAIOT (PYHKIHMIO THPAONPOBOAA, U3 3TOrO KaHaja
KapTodenp momanaer B COOPOUYHBIA KaHaJl, B KOTOPOM YCTaHOBJIEH MPYTKOBBIN
Tpancnoptep. [1o 3Tomy TpaHcnopTepy KiyOHM IONAAal0T Ha JIMHUIO IEPepabOTKH.
ITpu TakoM crocobe TPaHCHOPTHUPOBKU KapTO(ENIb OTMBIBAETCA OT KPYIHBIX
3arpsA3HEHUA TIpU JTOM HE TMOBpekaasich. B crpanax EBpomenckoro corosa
IPOEKTUPYIOTCA B OCHOBHOM KapTo(enexpaHWIUIa BMECTUMOCTBIO OT 1 10 25
THICSY TOHH, IIPY ATOM IIPEAYCMAaTPUBAIOTCS YHUBEPCAJIbHBIE TEXHOJOTMYECKHE
HUKIbL. Takve XpaHuauIa OTIMYAIOTCS BBICOKOM CTOMMOCTBIO CTPOMTEIBCTBA U

BBICOKOM CTOMMOCTH MX COACPIKaHUS NPH JajbHEUIIICH SKCIUTyaTauu [4]

1.6 OO0630p KoOHTeiiHEpPOB /Jsi XpaHeHHs CeJIbCKOXO03:iCTBEHHOI
NPOAYKIHMHA

CoBpeMeHHas HayKa NMPOI0HKAET U3BICKAHUSI CTOCOOOB YBETUYUThH Ka4€CTBO
CEJIbCKOXO3SIIICTBEHHON MPOAYKILINHU, U3yUaeT yKEe UMEIOIIHNECs CIIOCOObl XpaHEHUs
W BbIpalllMBaHUsl MNPOAYKIMU. ITO HEOOXOJUMO Il TOHUMAHHUS PabOThI
MMEIOIINXCS MTPOLIECCOB, BbIACICHUS MPOOJIEMBI, U €€ PEIICHMS], OMUPAsICh HA OIbIT
MPOIIUIBIX KCIIEPUMEHTOB.

XpaHeHnue kaprodenss HauMHaeTcs ¢ 1oy, nodtomy ¢ 1994 rona
HaOJIIOMaeTCsl TEHIAEHITMS OOPHOBI 32 MUHUMU3AIINIO TIOBPEXKIACHUN Cpeu YIEHBIX
— wm3oOperateneil. [losBrisiiuch  pasnuyHbie  KOHCTPYKIIMM  KOHTEHHEPOB,
MO3BOJISIONIME TacUTh KoOJeOaHUs JOPOTH, MepeleiblBAIUCh Ky30Ba TPY30BOM
TeXHUKHU,  KOTOpas  JOCTaBjseT  KapTtodenb Ha  MECTO  XpaHEHUS,

MOJCPHU3HUPOBAINCH KOHBeﬁepHBIe JIMHUU OJIs1 YMCHBIICHUW A HOBpCX(JleHHﬁ.
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1 — ¢ponTanvHas creHka, 2 — OOKOBasi CT€HKa, 3 — qHO, 4 — KPBIIIKA, 5 — MOTOJNOK, 6 —
CeTKa, 7 — BBITPY)KHOE OKHO, 8§ — 3aKpbIBaeMblil mubdep, 9 — HaKIOHEHHBIN 3UT3aroo0pa3HbIN
kaHai, 10 — npoknazaka, 11 — mok, 12 — ctBopka, 13 — npoknanka, 14 — memok, 15 — orBepcrue,
16 — xianan, 17 — pykas, 18 — rudkoe coennnenue, 19 — metss.

Pucynok 1.7 — «KoHnreiiHep ajii XpaHEHUsS U TPAHCIOPTUPOBKU IJIOJIOB U

opomiei» (ITarent PD Ne 2014261) [45]

OJIHI/IM M3 IIaTCHTOB HaA IMOJIC3HYIO MOACJIb Taphl IJId XpaHCHUA U IICPECBO3KU

CEIbCKOXO3SMCTBEHHOM mpoaykuun cran «KoHTeilHep 114  XpaHEHHs W

TpaHCTIOPTUPOBKU MIoA0B U oBomiei» RU 2 014 261 C1, marenroobnagaTenem
ABysieTcs MOCKOBCKasi CEJIbCKOXO3sKcTBEHHAd akanemus uM. KA. Tumupssesa,
nata myomukamuu 26.06.1994 ron. Pucynok 1.7 wmimiocTpupyeT KOHTEWHEp B
o0IIeM BHUJE, B PA3JI0KEHHOM COCTOSIHUU, PUCYHOK 1.8, KOHTEIHep B CI0KEHHOM

Buje [38,45].
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1 — ¢ponTanbHas creHka, 8§ — 3akpbiBaeMblil mmbep, 20 — ayroobpasuslie menu, 21 —
KpeneXHbIe yIopbl, 22 — rudkoe coequHeHune, 23 — ckoObl, 24 — 3a1ensl, 25 — cbeMHas KecTKas

pacnopka, 26 — cbeMHasl )KeCTKasi pacropka.
Pucynok 1.8 — IllapaupHble 37€MEHTHI W BHUJ B CIOKEHHOM COCTOSIHHH

«KonTeiiHep Ui XpaHSHUS U TPAHCTIOPTUPOBKH TUIOIOB M OBOIICH» [45]

Ha konTeliHepe 1aHHOM KOHCTPYKIMU IIPUCYTCTBOBAIIA PA3TPy30UHbIE OKHA
KaKk Ha cTeHkax ¢ mnoikamu (Ne2), Ttak m Ha snacTuyHbIX Memkax (Nel4)
BHITIOJIHEHHBIX B BHUjae kimamana (Nel6). BuOpaumss u ymapbl, mpu ABUKEHUU
TPAaHCHOPTHOTO CPEJCTBA JOJHKHBI ObUIM MOTJIOIIATHCS 32 CYET UCIOJIb30BAHUS
AnacTUYHBIX 1OJ0K (NeS), mpoknaaok (Nel0), snactuunoro memika (Nel4) u cteHOK
pykaBa (Nel7). Tak ke, C HCIOJB30BAaHUEM IIOJOK IMOJYYHUIOCh YMEHBIINUTH
JABJICHUE BEPXHUX CIOEB KapToQesst Ha HIXKHKE, YTO OJIaronpuaTHO CKa3al0Ch Ha
KOHEYHOM DPEe3YJIbTaTe 10 YMEHbBIICHHUIO MOTeph KapTodens [38,45].

KoHTeliHEp B CBOEH KOHCTPYKLIMM IPEANOJaral Hajaudue INapHUPHBIX

9JICMCHTOB, I €T0 CKIAAbIBAHUSA IIPH OKOHYAHWKU IICPCBO3KU — XPAHCHHA. 910
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MO3BOJISUIO YMEHBIIUTh 3aHUMAEMOE MPOCTPAHCTBO JI XPAHEHUs] KOHTEUHEPOB,
OIepaTHBHO U B OOJIBIIIOM KOJUYECTBE MIEPEBO3UTH X Ha MeCTO 3arpy3ku [38,45].

Ha nanHbp1ii MOMEHT, MOYKHO CKa3aTh, KOHCTPYKIIUS SBJISETCS HE YAAUYHOM T10
pany npuuunn: [38,45]

1)  Hwskas HaAEKHOCTh IMIAPHUPHBIX AJIEMEHTOB B YCIIOBHSAX ITOJICBOU
AKCILTyaTalluy;

2)  Iloteps nonesHoro o0béma kouTeitHepa Ha 20-30% 13-32 KOHCTPYKIIMH
C IPUMEHEHHUEM PJIACTUYHBIX MEIIKOB U MOJIOK;

3)  Hmeercs manc oOpa3oBaHus MyCTOT BHYTPH KOHTEHHEpa, U3-3a TOTO,
4TO KapTodeab MOXKET MI0X0 CKaThIBAThCS;

4)  TpymHocTH Tpu 3arpy3ke TPOAYKIMM B JaHHBIA KOHTEWHEp
HEIMOCPEICTBEHHO KOMOAHOM M3-3a MaJIOTO 3arpy3HOT0 OTBEPCTHS;

5)  BbIcOKas IMTEILHOCTD 3arpPy3KH;

6) Bbicokas UIMTEIBHOCTh BBITPY3KHM U3-32 OOJIBIIOrO KOJIWYECTBA
BBITPY3HBIX OKOH;

7)  HeBo3MOKXHOCTH MITaOCTUPOBAHUS KOHTCHHEPOB ISl XPAHCHUS,

8)  Cl0XHOCTh KOHCTPYKIIMH HE TOJBKO YBEIUYMJIA CTOMMOCTh JAHHOTO
KOHTEIHEpa, HO U YMEHBIIIMIA PEMOHTOIIPUTOTHOCTh U CPOK CITYKOBI;

9)  Bce 3TH BBIIICIEPSUHCICHHBIE OOCTOSTEILCTBA HE MO3BOJISIFOT TOM
KOHCTPYKIIMU KOHTEWHEPOB CTaTh BOCTPEOOBAaHHBIMH y MAaCCOBBIX MOTpeOUTemneit
TaKUX KaK CEJIbCKOXO03sMCTBeHHbIC X0aaunru KOP, UII.

enb nocturaercst TeM, YTO B KOHTEUHEPE JIJIsI KOPHETUIOI0B, BKIFOUAOIIEM
OBICTPOCOOPHBIC HAPYKHBIE OTPAKICHHUS, COCTOSIINE U3 HPOHTATBHBIX U OOKOBBIX
CTEHOK, BBIIPY3HOTO OKHA, TOJIOK, JIHA, KPBIIIEK, MOJJ0HA C ONOpaMu B BHJEC
npoaoybHBIX  OpycheB. [lonku cHaGxkeHb pUDICHBIMH W 3JACTHYHBIMU
000JI0YKaMU, HW3TOTOBJIEHBI B TIOMEPEYHOM CEUCHHHM S-00pa3Hoil ¢GopMbl U
HAKJIOHEHBbI K TOPU30HTAJBLHON IUIOCKOCTH TOJ OCTPHIM YIJIOM BHU3, TIPU STOM
MEXIy TOCICAHUMHU W BEPXHUMH TPOJOJLHBIMH KPOMKAMU IOJOK BBITIOJIHEHBI
3a30pbl, MOJl KOTOPHIMU Ha OOKOBOM CTEHKe 3a(UKCHpOBaHBI AeMI(pUPYIOLIKE

OBAJIBHBIC B IOINCPCHHOM CCYUCHHWM BBLICTYIIBI, IIPUYCM IIOJKH B IIOIICPCIYHOM
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CCUCHWH pa3MENIeHbl B JIBa BEPTUKAIBHBIX psAAa TOPSAIKE IMOJA00HOM
PacCTONIOKEHHBIM B OJTHOH TUIOCKOCTH BETBSIM JIEPEBBEB, IPU TOM HUKHHE KPOMKH
MIOJIOK PACIIONIOKEHBI APYT HAJ IPYTOM ¢ 00pa30BaHUEM 3a30pOB, KPOME TOTO, THO
¥ OTIOPHI MOJITOHA YCTAHOBIICHBI HA aMOPTHU3HUPYIOIINE SJICMEHTHI, TIPXU YEM OTIOPHI
MOJI/TOHAa CHA0XEeHbI MOALIIUIHUKAMHU C MOJABbEMHBIMH CTOWKaMH M (PUKCATOpaMH,
napa U3 KOTOPBIX 3aKpeIlIeHa B CpeiHel YacTu nojioHa [45].

Hanee paccmorpum mnareHT Ne RU 2014 260 Cl1 — «Kouteitnep st
KOPHEIUIOJ0BY, pUCYHOK 1.9. JlaHHBIN naTEHT Tak ke Obu1 ormyosnkoBaH 15.06.1994
roja, a mnaTeHrooOnanaTeneM sBIseTCS MOCKOBCKas CEIbCKOXO3SMCTBEHHAs
akagemus uM. K.A. Tumupssesa. /lanHoe n3o0pereHue Tak ke OTHOCUTCS K Tape U
cdepa ero mpuMEHEHHUsT HAIpaBlieHA HA TPAHCIIOPTUPOBKY M XPaHEHHE OBOIIHOM

IPOAYKIMH KOpHEILT010B [38,44].

hhkB 159

5 ..

LLLILIIIIIEII IIEIIEIEIE L PI I

1 — creHka, 2 — cTeHKa, 3 — HO, 4 — KPBIIIKA, 5 — 3aKpbIBaeMbIN muOep, 6 — MOI0H, 7 —
oropa, 8 — mojku S-o6pa3Hoi GopMmel, 9 —3macTuyHas o6oouka, 10 — BeicTyH, 11 — pudienas
obonouka, 12 — BeicTyn, 13 — obonouka, 14 — smactuyHass MeMOpaHa, 15 — mHeBMaTU4YecKas
Kamepa, 16 — oOpaTHbIil Kilanan

Pucynok 1.9 — «Kontelinep nis kopaeninoaosy. [larent Ne RU 2 014 260 C1
[44]
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Konrelinep, nzo0paxeén Ha pucyHnke 1.9, noctaBisieTcsi K MECTY 3arpy3Ku B
pa3o0paHHOM BHJIE, OTIEIBHO OT IIaTGopMbI-racuTest KoseOaHuid. 3arpyska
OCYIIIECTBIISIETCSI CBEPXY, MyTEM CHATHS KphIkH 4. KapTrodens ¢ TpaHCTOpTEpHOI
JICHTHI MAIAET HA MOJIKY § C 3JJTACTUYHBIM MaTepUaIoM 9 Mociie 4ero najact Jabliie
Ha JJHO KOHTEWHEPA. BBITPY3Ka KOHTEHMHEPA OCYILIECTBISACTCS ITyTEM OTKPBITHSI OKHA
BBITpY3KH 5. Llens n3o0pereHus - yMeHbIICHHE MOBPEXKICHUN KOPHEIJION0B MpHU
OJTHOBPEMEHHOM YCKOPEHUHU UX 3arpy3Ku ¥ BeITpy3ku [38,44].

KonTtelinep 1aHHON KOHCTPYKIUH TaK K€ SIBJISECTCS TEXHUYECKH CIIOKHBIM HE
TOJIBKO M3-32 KOHCTPYKLIMU CAMOTO <SIIIHUKa», TJAE HEIMOCPEICTBEHHO XPAHUTCA
MPOAYKIIMSA, HO U U3-3a TEXHUYECKOM CIIOKHOCTH MOJJIOHA KOHTEUHEPA U METOAUKU

paboThl ¢ JTaHHBIM KOHTeHHepoM. O0muii Bu moaaoHa n300paxen Ha pucynke 1.10

[44].

‘//[/7

3 22 32 2
S\ | j‘; 23
R Y~ 129
7- ol b 30
SR 77

2 7 )it -
2] 26 24 28 25

1 — crenka, 2 — cTenka, 3 — nHO, 7 — omopa, 20 — snmactuyHas npokianaka, 21 — yrioyOneHus-
HOPUCOCKH, 22 — BIACTUYHBIN LUIUHIAP, 23 — 3a30p, 24 — KOHMYECKHE YriayOneHus, 25 —
MOAIIUINHUK, 26 — NOJAIIUIHUK, 27 — KOPIyC NMOJAIIUIIHUKA, 28 — MoIbeMHas CTolKa, 29 — och
noBopoTHas, 30 — ¢ukcarop, 31 — oTBepcTHe dukcaropa, 32 - oTBepcTHE (hUKcaTOpa.

Pucynok 1.10 — O6mwmit Bun noanoHa «KouTelHep 11 KOPHEILIOAOBY.

[MTarent Ne RU 2 014 260 C1 [44]

B narenTe Ha IMOJIC3HYIO MOJICJIb BBIJACJICHBI CJICAYIOMINUC HEAOCTATKU:

1. CJI0’KHOCTb MU3TOTOBJIEHHUS;
2. OOJBIIIHE TOBPEKACHUS TTPOTYKIINN;
3. HEYI00CTBA IIPH 3arpy3Ke M BBITPY3KE MPOTYKIIHH.

Hcxons m3 TOro, 4YTO ILENbI0 HM300pPETEHHs SBISJIOCH YMEHBIICHHE
MIOBPEXJAEHNNA KOPHEIUIOJOB IIPM OJAHOBPEMEHHOM YCKOPEHHM WX 3arpy3Kd U

38



BBITPY3KU MO>KHO CZEJIATh BBIBOJI, YTO PE3YJIbTAThl UCCIEN0BAHUS HE JOCTUTHYTHI,
U HeoOXOquMO paboTaTh B HAIPaBICHUM YMEHBIIECHUS MOTEPh MPHU 3arpy3Ke U
XpaHEHUH, TpPH OTOM CTapaTbCi YMEHBIINTHh pPACXOJbl HAa W3TOTOBJICHUE
KOHTEiHepa,  oOecneunMBasi  BBICOKYIO  PEMOHTONPUIOJHOCTb,  MPOCTOTY
KOHCTPYKIMU U OOCITYKUBaHHUS.

CnenyrommM u3y4aemMbiM maTeHTOM cran  mateHT NeRU2 732 641
«KoHTeliHep 111 XpaHEHUs] KOPHEIUIONOB M KapToQess», MaTeHTOoo0a aTeneM
apigercss  DenepalibHOE  TOCYIapCTBEHHOE  OIOKETHOE  00pa3oBaTENbHOE
YUpEXJEHUE  BBICIIETO  OOpa3oBaHMs "Psi3aHCKMIT  TOCYIapCTBEHHBIN
arpotexHoJjioruueckuii yausepcutet umenn I1.A. Kocteruesa" [47].

OCHOBHOE OTJIMYME OT JAPYIMX KOHTEWHEPOB — 3TO YCTaHOBKA BUOPO-
MalIMHKHU JJI1 BCTPSIXUBAHUS MAcChl MPOIYKIIMH B KOHTEHHEPE ISl €€ YINIOTHEHUS,
yTOOBI yOpaTh BEPOATHOCTh 00pa30oBaHUsl OOJBIIMX MYCTOT B MAacCe€ MPOIYKIHUU.
Jlanee, MO>KHO BBIIENIUTh YTO CEKLMU KOHTEIHEPA pa3feseHbl Ipyr OT APYra, 4To
MOKET IO3BOJIUTh XPaHUTh CpPa3y HECKOJIBKO COPTOB B OJHOM KOHTEHHEpE. JTO
MOKET OBITh TOJIE3HO JIJIS MAJIBIX MPEINPUATHI WK YacTHBIX Ju1y [38,47].

CaM KOHTEIHEpP YCTaHOBJIEH Ha MOJIOH C MPUKPEIUIEHHBIMU KOHUYECKUMHU
NpY>KMHAMH, [JI1 YMEHBIIEHHsS KOJeOaHWil BO BpeMs IBIKEHUA. Tak xe B
KOHTEHHEpE BMOHTUPOBAaHbI TPYOKU-BO3TyXOBObI, YTO MOJOKUTEIBHO CKAXKETCA
Ha Ka4eCTBE COXPAHSIEMOW MPOIYKLIHH BHYTPH KOHTEHHEpa IPU HCIOJIb30BAHUU
aKTUBHOTO BEHTUJIMPOBAHMS, BBIBOJBI ATHUX TPYOOK HaXoAsATCs 1O Ookam
KOHTEHHEpa, a MOJKIIOYEHHE K CHCTEME BEHTWJIMPOBAHMS BO3MOXHO IpHU
YCTaHOBKE CHELHUAIbHBIX JIEKTPOBEHTHIATOPOB, WK TOPPUPOBAHBIX SJTACTHUHBIX
BO3/IyXOBOJIOB.

K mMuHycaM J1aHHOrO KOHTEHHEpPa MOKHO OTHECTH:

-CJI0)KHOCTb M3TOTOBJICHHMS, BBICOKAsI BBIXO/IHAS 1I€HA

-Tpe0OBaHUE MUTAHUS SJEKTPOMOTOPA BUOPO-MALIMHKH MPHU 3arpy3Ke, Ipu
3TOM 3JIEKTPOMOTOP HE SIBISIETCSA OBICTPOCHEMHBIM, U €T0 TPEOYETCS yCTaHABIIUBAThH
Ha KaXIbld KOHTEHHEp, a LIeHa €ro Copa3MepHa C YEThIpbMsl KOHTeHHepamu Oe3

3IEKTPOMOTOPA
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-YCJI0’)KHEHHAsI BBITPY3Ka NPOAYKIMM M3 KOHTEWHEpA H3-3a TOrO, 4YTO
CYILIECTBYET MHOXECTBO CEKIIHI, KOTOPhIE HEOOXOIMMO OTKPBIBAThH TOOUYEPEIH, UTO
B CBOIO OUE€PE/Ib YMEHBIIIAET CKOPOCTh BBITPY3KHU

-HeT BO3MOXXHOCTH YCTAaHOBKM «KOHTEMHEp Ha KOHTEHep» 0e3
OTCOEOMHEHUSI BO3IYyXOBOJa, a NOAKIIOYEHHUE BO3JAYXOBOJIOB, BCTPOCHHBIX B
KOHTEHWHEP K IITATHOM CHCTEME BEHTWISIIUM 3aTPYJIHEHO WJIM HEBO3MOXHO H3-3a
MaJIeHBKOT'O MMPOCTPAHCTBA MEXKY IITA0CIIMU KOHTEHHEPOB

-MaJICHbKAsi CKOPOCTb 3arpy3Ku

[IpumeHeHne [NaHHOIO KOHTEHMHEpPA Y3KOHAIIPABJIEHO, W HALEJICHO B
OCHOBHOM Ha Mallble XO3sIiiCTBa WM Ha HEOOJbIINEe CEMEHOBOIYECKUE
MPEINPUSITUA, IJI51 KOTOPBIX MPOCTPAHCTBO HE UTPAET POJIH, A PEHIAIOIIEE 3HAUEHUE

UMEET CHIDKECHHUE MOBPEXKICHUI U ToTepb poaykiuu [38,47].

A-A

1, 2 — GOKOBBIE MTPOJIOILHBIC CTEHKH, 3 — IICHTPAIbHAS CTeHKA, 4 — GpOHTAIbHAS CTEHKA,
5 — AHO, 6 — KpBIlIKa, 7 — BEITPY3HOE OKHO, 8 — IBepKa, 9 — moanoH, 10 — KoHUYecKas MpyKrHa,
11 — nepdopupoBannas mnoika, 12 — nepekpeiBaeMoe OkHO, 13 — 3acnmonka, 14 — BuHT, 15 —
pykosiTka, 16 — BbIpe3, 17 — BbITSDKHas Tpyba, 18 — ymop, 19 — snekrpoBubpartop, 20 —

nephopupoOBaHHbIE TIOJIKH, 21 — BO3TyXOBOIBI

Pucynok 1.11 — «KoHnteitHep ajis xpaHEHUS KOPHEIUIOA0B U KapTodes».

[TaTtent NeRU2 732 641 [47]
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Tak ’xe, UMeNUCh KOHCTPYKIIMM KOHTEUHEPOB HE TOJBKO ISl MOJHOCTHIO
CKJIQZICKOTO XPaHEHHsI, HO U aBTOHOMHBIE, KOTOPHIE UMEIH TEPMOIICKTPUUECCKUI
OXJIaJUTENb-HarpeBarenb. Hampumep, mareHt Ha uzooperenne Ne 2078494, AO1F
25/14, B65D 85/34 «KonteitHep My XpaHEHHS OBOIIEH U (QPYKTOBY,
nateHtooOnanarens banmukoB B.JI. 3To ycTpoiicTBO H3roTaBIMBaIoCch ¢
TEPMOU30JIMPOBAHHBIM KOPIYCOM U COJEpXKallo B cebe TepMORIIEKTPUUECKHIA
OXJIaJIUTEIb-HArpeBaTellb, JaTYUK, OJIOK yIpaBieHUs, OJIOK peBepca MOJSIPHOCTH,
YBJIQXKHUTENb BO3/1yXa, BXOJ — KOTOPBII CBsI3aH C OJIOKOM YNPaBIEHUS U BBIXOJ,

HOKTFOUEHHBIN B TIOMEIICHUHU XpaHeHus [46].

8|

] F —

L

L

a3 |

1 — xoprmryc, 7 - 3arpy304HO-pa3rpy304HOE OTBEPCTHE C IBEPKOH, 17 — TepMOpErynsaTop

Pucynox 1.12 — «KonTelinep nist XxpaneHus oBoieit u ppykrosy. [lateHT Ha
uzoopereaune Ne 2078494 [46]

TexHuueckuil pe3ysbTaT JOCTUraeTCs TEM, YTO B U3BECTHOM YCTPOMCTBE,
COZIEpIKAILEM TEIUIOU30JIMPOBAHHBIM KOPIYC, TEPMOIJIEKTPUYECKUN OXJIAAUTEID
HarpeBaTellb, OJIOK YMPaBIICHUS, AJIEKTPOBEHTUIIATOP, AATUYUK TEMIIEpaTyphl,

3aJaT4YUK, 010K peBEepCa MNOJAPHOCTU AOIOJIHUTCIBHO COACPKUT YBJIAKHUTCIIb
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BO31yXd, BXOA KOTOPOIO CBsA3dH C 0J10KOM YHpaBJICHUA, BbBIXOJ IIOAKIIIOYCH K

MOMEIICHHUIO YCTPOICTBA.
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2— nHMIe, 3 — BepXHAA CTE€HKa, 4 — OOKOBasi CTEHKa, 5 — THUILE KaMepbl XpaHeHusd, 6 —
ANIEKTPOABHUraTeNlb, 7 — 3arpy304HO-pasrpy304HOE OTBEPCTHE C JBEpKoi, 8§ — pa3zbopHas
3aropojaka, 9 — Bo3ayxosond, 10 u 11 — topusl Bo3ayxoBoaa, 12 — BHYTpEHHSsSI MOBEPXHOCTH
BEpXHEHN CTEHKH, 14 — HIXKHUH 3a30p MEKIy BO3yXOBOJAOM M JHMILEM, 15 — BepxHUil 3a30p, 16

— JaT4YUK TEMIEPATyphl, 17 — TEpMOPEryIsATOp

Pucynox 1.13 — «KonTeltnep nist XxpaneHus oBoieit u ppykrosy. [lateHT Ha
nzoopetrerue Ne 2078494 [46]

Kpome TOro, ycTpoWCTBO COIEpPKUT OKHO B KOpIIyCe: BXOJ OKHa
TEPMETHYECKH CBSI3aH C TEIUIOM30JMPOBAHHON JBEPHIO, BBIXOJ COOOIIEH C
MOMEIICHUEM KOPITyCa; TEIJOW30JIMPOBAHHASL JBEPh JJIEKTPUUECKH CBs3aHa C

HUCIIOJIHUTCIIbBHBIM MCXAaHHU3MOM; BXO/[ 3JICKTPOBCHTWIIATOPA IOJAKIIOYCH YCPE3
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OJIOK ympaBiIeHUs K TalMepy, BbIXOJ YCTaHOBJEH B KOpIyCE YCTPOMCTBa C
BO3MOXKHOCTBIO TIPOBETPUBAHUS TIOMeneHHUs [46].

KownTeitnep siBisieTcst aBBTOHOMHBIM 000PY/IOBaHUEM IS XPaHEHUS! OBOIITHON
IPOAYKIMH U NOJIXOJUT TOJIBKO JUIsSl XpaHEHUs1 HEOOIbIIOro 00bEMa ToBapa.

1.7 BeIBOABI 1O IJIaBE

Ha ocHoBe npoBeA€HHOTO 0030pa MOKHO CAETATh CIEAYIOUIUE BHIBOBL:

1. [Torepu, npu XxpaHeHUM KapTodesis IOCTUralrT BEIUYHMH, KOTOpBIE
3HAYUTEIBHO MPEBBIIIAIOT HOPMbI ECTECTBEHHON YOBUIH.

2. CoBpeMeHHbIE KapTo(enexpaHWINIA SBIAIOTCS 0a30i XpaHEHUs
KapTodens, pa3BUTHE ATHX 0a3 SBIAETCA MEPCHEKTUBHBIM HANpaBICHUEM JIs
UCCIIEIOBAaHUM U cO3aHusl 000PYI0BaHUS [ 00€CTIEeYeHUSI MUKPOKJIMMATUYECKIX
IapaMeTPOB XPAHECHMUS.

3. Ha Tekyumuii MOMEHT y>K€ JOCTaTOYHO YETKO pa3pabdOTaHbl CIIOCOObI
XpaHeHus KapTodens.

4. Teopernueckne  wHccaeAOBaHUS  HEAOCTATOYHO  PACCMAaTPUBAIOT
BIUSHAE BEHTWISLMOHHBIX YCTAaHOBOK Ha JBIKEHHE BO3JyXa MEXIY
KOHTEHHEpaMHU BHYTPH ITOMELIEHUS XPAHUIUIIA.

1.8 3agauu ucciaeroBaHust

CornacHO OCHOBHOW LENM HCCIENOBAHUSA, KOTOpas 3aKIO4YaeTcs B
YMEHBILIEHUN TMOTEPh CEMEHHOTO0 M MPOJIOBOJILCTBEHHOIO KapTodens mpu
XpaHEHUH, ObUIN BBIJCJICHBI CIEAYIOLINE 3a/1a4l UCCIIEI0BAHNUS:

1. AHanu3 CyniecTBYIOIUX TEXHOJOTUI XpaHeHUs KapTodes

2. [TpoBeneHne TEOpPETUYECKOTO OOOCHOBAaHHUS MapaMeTpoB Ipoliecca
NOATOTOBKM I  XpaHEHUS CEMEHHOro Kaprodenas B  KOHTEWHepe B
MOAU(UITUPOBAHHON Ta30BOM Cpelie

3. [IpoBeneHue 1a60paTOPHBIX UCCIEAOBAHNN KOHTEUHEPA JJIsI XpaHEHUS
kaprodens Ha Tepputopun Y HULL «ArpoTexHonapky;

4, [TpousBectn pacu€r sKOHOMHUYECKOTO H((deKTa OT NPUMEHEHUs
KOHTEIHepa [UIsl XpaHEHUs KapToQelss, Ha OCHOBE [AHHBIX IOJYYEHHBIX IpHU

POM3BOJCTBEHHBIX HCCIEA0BaHUI KOHTeHepoB Ha 6aze OO0 «LlepneBoy.
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I'maBa 2. Teoperuueckne MHCCIAEJOBAHUA XPAHEHUSI CEMEHHOIO
kapTogens B kouteiinepe aiast xpanenusi kapropensn (KIXK)

2.1. Koncrpyknusa KIAXK

Jnisa peanuzanuu cnoco0a XpaHEHUs] CEMEHHOTO KapTo(ess B peryiupyeMoin
razoBoil cpene (PI'C) u momudunupoBanHoil razoBoir cpeae (MI'C) Obin
IIPEUIOKEH KOHTeWHep. KOHTEeMHEP TepMETUYHBIN U NPEIHA3HAYECH I XPAHEHUS

kapTodens, B ToM uncie ceMenHoro. OH nMeet cirenyromuii By (puc. 2.1) [48].

OOCOTOONUCTOOOROOOT: O <

0O0OCO0

OOTTTOOODOSOVIOCOTOOTOOTTOCH

[39]

1 - xopnyc; 2 — 1HO; 3 - KpbIIIKY; 4 - nepPOpUpPOBaHHBIM BO3TYXOBO; 5 - QUTHHT; 6 -
Jpoccelib-KianaH; 7 - QUTHHT.

Pucynok 2.1 — Pucynok KJIXK (narent P® Ha nonesnyro moaens Ne222055)
[Ipu paboTe Hax KOHCTPYKIMEH MPOAHATU3UPOBAHBI MATEHTHl CXOXKHUX
KOHCTPYKLMH, a TaKKe, IPOBEICHO H3yYEHHE PETryJIMPYEMBIX MapaMeTpoB MpHU
XpaHEHUM KapTodenss M TEXHUUYECKUX CpEICTB JUIsl aHajlu3a U KOHTPOJS

3aJ]aBacMbIX TapaMeTpOB Mpu XpaHeHuu [48].
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KIXK coctout u3 1epeBIHHOTO Fr€pMETUYHOIO KopIiiyca 1, THa 2 ¥ KPBILIKU
3. T'epMeTHYHOCTh KOHTEHEpa oOecreynBaeTcs 3a CUET HCIMOIb30BAHUS CYXOM
COCHOBOM JOCKM | copTra W NpHUKIEUMBAaHUA CTBIKOB JIOCOK CHJIMKOHOBBIM
repMeTukoM TeXHOHMKONb. JlomycKaeTcs NpUMEHEHHUE [OCKM 2 CcopTa, MpH
YCIIOBUM OTCYTCTBUSI KPYIHBIX CYYKOB Ha JOCKE, KOTOpPbIE B TEOPUU MOTYT
pasrepMeTU3NpOBaTh KOHTeHHED. [48].

«Ilo cepenune KOHTEHHEpa yCTaHOBIIEH Mep(OpUpPOBaHHBINA BO3IYXOBOJ 4,
KOTOPBIM CIIYXKHUT IJISl PACIpENEsIeHUsl MOJABAEMOTO BO3AyXa IO BCEM IUIOIIAIN
KOHTeiHepa. Ha nHO 2 KOHTelHepa yCTaHOBJIEH F€PMETUYHBIN ApOCCeb-KiIanaH 6,
HEOOXOAUMBIN ISl COEIMHEHUs B ITabeNb ¢ IPYTMMU KOHTEHHEpaMH MO I00HOH
KOHCTpYKIum» [48].

Ha kpeimke 3 ycraHoBieH GUTHUHT S5, KOTOPHIA MO3BOJSET MOJKIIOYATH
BO3JIyXOBOJbl U1 KOHTEHHEPHI MOXO0KEH KOHCTPYKIMH ISl OpraHU3aluy IITadess
npoayKiuy. OUTHHT BBIITOJIHEH UX PE3UHO-TT0T00HOTO Tutactuka B-flex. durunr 5
u3roropieH 1o TtexHonorun 3D mewatn. OH obecrneuyuBaeT TrepMETUYHOE
COelMHEHHEe (UTUHT - JIpocCelib-KJIallaH WiM (UTUHT — BO3AYXOBO/I.
['epMeTUYHOCTH 3amuMpaHus KpbIkU 3 U Kopryca 1 oOecrneunBaeTcst 3a CU&T
NPUMEHEHUS TTPOKIAJIKY, BBIOUTON M3 CAHTEXHUYECKOW PE3UHBI TOJILIMHON 5 MM.
[Ipoksagka COCTOMT M3 HECKOJIBKUX YaCTEH, KOTOPBIE COSAUHSIOTCS MEXKITY COOOM
COEJIMHEHUEM <«JIACTOYKHH XBOCT», 00ecTieurnBasi 5)KOHOMHUIO MaTtepuaa (pe3uHbl) U
TpeOyeMylo repMeTuyHOCTb. Kphillika 3 npukuMaeTcst K KopIycy KoHTeiHepa 1 ¢
MIOMOIIIBIO CTATHUBatOIIMXCs cTpor [48].

«YcTpoiicTBO padoTaeT cienyronum obpazoM. KoHTteliHep, mocie yKIaaku
NPOAYKUMHA M 3alMUpaHUM KPBIIMIKKM YCTAHABJIMBAETCS B 3aJaHHOM MeCTe, B
XpaHWIWIEe, W, Tpu Heobxoammoctu, Qopmupyercs mradbens. IllTabens
KOHTEHHEPOB MOJKIIIOYAETCS K CUCTeME BEHTWISIMKU. KOHTpoiIb MUKpOKIMMATa
BHYTpPH KOHTEHHEpa MOAAEPKUBACTCA 32 CUET TaTYUKOB, YCTAHOBIIEHHBIX B HACHITIU
MPOAYKIIMM BHYTPU KOHTEWHepa. KOHTEWHEep W3roTOBIEH TE€PMETUYHBIM, H

MO3BOJISIET XPAHUTh KapTOQesb Kak MPU OOBIYHBIM BEHTUIIMPOBAHUH, Tak U B PT'Cy

[48].
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2.2 Teopernueckoe muccjielOBaHUE CNOCO0a XpPaHEHUSA CEMEHHOIro
kaprogdenss B MI'C

2.2.1 Teopernueckoe ucciaeaoBanue ckBakHoctu npoaykuuu B KAXK

Heo6xonumo mpou3BecTH pacueThl MyCTOTO MPOCTPAaHCTBA (CKBAXKHOCTH) B
HACBINK KapTo(ensi, Tak Kak 3To OyeT BIUITH Ha KOJIMUYECTBO MOAaBAaEMOro ra3a B
KIXK. Pacuer CKBa)XHOCTM HACBIIHU IO3BOJUT OMNPEICIUTh SKOHOMUYECKUN

abdext ot mpumenenus KJIXK nmpous3BoaCTBEHHBIX UCCIIEIOBAHMSIX.
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Pucynok 2.2 — Cxema O0OKOBBIX CTEHOK KOHTEHHEpa.
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Pucynok 2.3 — Cxema KOHTeHEpA.
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J11st pacuera mycToro npocTpaHcTBa, Heooxoaumo paccuutath 00beM K/IXK,
o0BeM kapToders, HachIHOM 00beM KapTodens. [Ipumem, 4To HapyKHBIE pa3Mepbl
koHTeriHepa paHbl 1200*1000%1200MM, wucxonms W3 CTaHAAPTHBIX Pa3MEpPOB
noanoHoB [64]. HeoOxomumo HaWTH 00BEM IIyCTOTO IPOCTPAHCTBA BHYTPHU
KOHTEHHEepa, WCKIIOYUB TOJIIUHY CTCHOK, IMEPEropoJoK u mephoprupOBaHHOMN
TpyObl. OOpaTumMcsi K PHCYHKY KOpIlyca KOHTeWHepa, pHCYHOK 2.2, U
cnenuuKanuy Ha U3JeNne.

AHanmu3upys TpEeACTaBICHHBIC YEPTE)KH, MOXKHO BBIIBHTH, YTO O0BEM
BHYTPEHHETO IPOCTPAHCTBA KOHTEHHEepa HaxoauTcs mo hopmyie (2.1).

Vi, = a;bc; — 2a,b,¢c, — 4azbsc; — 2a,b,c, — TR2R (2.1)

rae, V;, — o0bem KoHTeliHepa pabouuit, a, b; c; — 00beM KoHTelHepa 0e3 yueTa

peek OOKOBBIX CTEHOK; A, b,Cy, azbscs v ayb,c, 00BEM peek OOKOBBIX CTEHOK, R —

paguyc TpyObl BEHTWISAIIMOHHOW HapyXHbIH; h — BbicoTa dYactu TpyOBI,
3aHMMaroIIas padboyee MPOCTPAHCTBO B KOHTEHUHEPE.

[Tocne nmpoBeaeHUs pacueTOB MOJIYYUM «IOJE3HBIN» 00bEM KOHTEIHEpA.

Hanee, HeoOXOAMMO y3HATh 00BEM, KOTOPBIM 3aHUMAaET KapTodenb BHYTPH
KoHTelHepa. U3BecTHO, uTO (hpakiust kapTodens, 3aKkIagpIBaeMoro Ha XpaHeHue 3-
5+, mpu 3TOoM, (pakivsi COOTBETCTBYET auameTpy Kaptodesns, rae 3 — 30mm, 4 —
40mM, 5 — 50mmM. 1t 60o71€€ TOYHOTO pacueTa HEOOXO0AMMOTO KOJTUYECTBA ras3a Jiis
MIPOBEICHMSI TIOJIHOTO BO3AyXO000OMEHA B KOHTEHHEpax IJis XpaHCHHS KapToders,
ceMeHa He0OXO0IMMO COPTUPOBATh U PACKIIaIbIBATh B KOHTCHHEPHI 1O Kitaccam. J{is
pacdeTra MPUMEHSIETCSl CpelHee 3HadeHHe pasmepa kaptodens mo dpakmuu wim
kiaccy (st 3 kimacca 30-39mmM, s 4 kinace 40-49mm, miisa 5 knacca 50-59Mm), HO
BaKHO MOHUMAaTh, 4T0 B [OCT 33996-2016 yka3bIiBatOTCsl TOYHBIC pa3MeEPhl KITyOHS
0 MUHUMAJIbHOMY NOMNEpPEYHOMY aAuamerpy 28-60Mm, mpu 3TOM, MPOAOJbHBIN
TUaMeTp 3HAYCHHS HE MMEET, TI0O3TOMY Ba)KHO YYHMTHIBATh HE TOJBKO pasMmep IO
MOTIEPEYHOMY JUAMETPY, HO M COPTOBBIE OCOOCHHOCTH KapTodens, B HalleM
cinydae, kapTodenb copra «l'ana». KinyOHu kapTodernst JaHHOTO copTa SBIISIOTCS
MIPOJIOJITOBATBIMK, W HAMOMHUHAIOT Ayuturicona. HeoOxommmo paccumTath BeC U

00beM KITyOHS [T TTOTyYSHHsI JAHHBIX TI0 TUIOTHOCTH OJTHOW KapTodenunsl [18].
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Bo3ssmeM 3a gomyuieHue, yto KapTodenb uMmeeT (popmy IIUIUICOMAA, U

paccunuTaeM ero 00beM.
V= %nabc (2.2)

e, a, b, ¢ — pasmeps! kapTodens B 3X MIOCKOCTIX X, Y, Z.
CorjacHO CXeMaTH4YeCKOMY H300paKCHUIO HAa PHUCYHKEe 2.4 H3MepseTCs
pasMep KapTtopenwHbl @, D W C aId JaTbHEHIIMX BBIYACICHHA OOBEMHBIX

noKasaTeliel U mapameTpa IIOTHOCTU KapTodes.

_—

Pucynok 2.4 — CxematnuHoe nzobpaxkenue kaptodens (3auncon)

[Ipu Bece uzmepsemon kapTodeanHOM M HAXOUM MJIOTHOCTH TIO0 (pOpMYyJIe:

m

Pxap = v (23)
rae, m - macca KiyoHs, Kr; V — 00beM KIIyOHS M?; Pyap, — INIOTHOCTD KITYOHSI
KI/M°.
3Has Bec Kaprodens B OKCIEPUMEHTAILHOM KOHTEHHEpEe, MOaydaeM
MJIOTHOCTh HACKITH - Oy

CxkBaxxnocth Haceinu (C) onpenensercs mo popMmyiie:

C= VG —Lox (2.4)

Pxap

rae V, — o00beM KoHTelHepa, M?; p,; — TJIOTHOCThH HACKHITH MPOAYKIUH, KI/M>;

Pxap — TWIOTHOCTH KapTodess, Kr/M; C — CKBaKHOCTb HACHIIH, M.
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AJNTOpPUTM pacyeToB, NPUMEHSEMBIN BBIIIE HCIOJb3YETCS I PACUETOB
CKB)KHOCTU HACBITIK MCXOJS U3 CPEAHEro pasmepa KiyOHe-IIoJla B KOHTEWHepe
JUTSL XpaHEHUs KapToQers.

B pesynbpTaTe mpoBeneHHs pacuyeToB MOJIYYUTCS HEOOXOAMMOE KOJIUYECTBO
ra3a juist opranuzauuu xpanenus B MI'C, rie tpeOyemblil ypoBeHb CO, COCTABIISIET
10-20%.

2.2.2 Teopernueckoe ucciaegoBanue npouecca nmoaroropku MI'C

XpaHeHue kapTodesss TECHO CBA3aHO C MPOIECCOM AbIXaHUsl KIyOHEe! n3-3a
ero ouonorudeckux ocooeHnocreit. OCHOBHBIM U OJIArONPUSATHBIM BUIOM JIbIXaHUS
JUIsl KapTodens SIBISIETCS «a’poOHOe» JbIxaHue. TakoW THUIl AbIXaHUS MO3BOJIAET
KapTo(deIo XpaHUThCS JITUTEIIbHOE BpeMs 0e3 ToTepu KadecTtsa [ 73].

AnpoOHoe apixanue [73].
60, + CcH,,04 = 6CO, + 6H,0 + Q (2872 xIx/M0b) (2.5)

Kucnopon + I'moko3a — Yri.ra3z + Boaa + TennoBas sHeprus

IIpu a’poOHOM npIXxaHWHM KapTodenb BBIACISICT B OKPYKAIOIIYIO Cpeay
TerIoByro 3Hepruto Q u yriekucnsiid ra3 (CO, ). THTEHCUBHOCTD BIXaHUS 3aBHCHT
OT TeMIIEpaTypbl OKpPY>Kalolllel cpelibl U OT cojepkanus kuciopoaa O,u yriepoja
CO,.

BaxxHo moaiepkuBaTh ypoBEHb KHUCIOpOJa B TaKOM JHAMa30HE, YTOOBI
kapTodenb HE WCHBITHIBAT €ro HeaocTtaTtok. I3-3a HexBaTku Kuciopoga B
NOJJIEP)KMBAEMOI Ta30BOM cpefie, MPOMCXOAUT NEPEeXoa K HeOIaronpusTHOMY
pacnaay yriiepoaoB (aHaspoOHomy). [Ipu 3TOM, HHTEHCUBHOCTH JIbIXaHUS 3aBUCHUT
OT 3pEJIOCTH, MOBPEKIECHHOCTH KIyOHEH W mepuoia xpaHeHus. HemospeBummii u
MOBPEXKICHHBIHN KITyOeHb IBIIUT akTuBHEE [73].

UtoOBsl HE MOMYCTUTH MEpPEXojla Ha aHA’POOHOE JbIXaHWE KIIyOHE TUIOJIOB
HEO0OXOIMMO YETKO CII€I0BaTh BHIOPAHHON TEXHOJIOTMH XPAaHEHUS U HE JOMYCKATh
OTKJIOHEHHI B paboTe 000py10BaHMUSL.

B knure « THHOBaIIMOHHBIE TEXHOJIOTUU U 000PYAOBaHUE JJI1 COPTUPOBKH U

XpaHCHUA KapTO(beJIH» OIMHUCBIBACTCA TCXHOJIOTHUA XPAaHCHHA KapTO(I)eJ'IH 141
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yrounsiercs npuMmenenue PI'C. OTMmedaercs CHMKEHUE MOTEPh MAacChl KapTodens
IIPU €r0 AJIUTEIHLHOM XpaHEHUH.

CymiecTBylOT cieayome TexHosoruu xpanenuss B PI'C, ¢ pasznuunbiMu
COCTaBaMH I'a3a B MPOIICHTHOM COOTHOIIeHuH [8,22].

Tpamummonnas (Traditional Controlled Atmosphere):

Conepxanme raza CO,: 3 — 5%; 0,:3 — 4% [8,22].

Huskoe conepkanne kucnopona (Low Oxygen):

Conepxannme raza CO,: 1 — 3%; 0,:2 — 2,5% [8,22].

1. VYaerpanuskoe conepkanue kuciopoaa (Ultra Low Oxygen):

Conepxannme raza CO,: 0 — 2%; 0,:1 — 1,5% [8,22].

YCTaHOBJICHO, YTO TP TMPUMCHCHHH JaHHBIX TEXHOJIOTHHA JIydIle
COXpaHSIETCSl TBEPJIOCTh M CBEXKECTh MPOJIYKTA 3a CUET CHUKEHUS HMHTCHCUBHOCTH
JBIXaHUS KITyOHEH [22].

Tak »xe, BeimenseTcs W Takor cmoco® xpanenuss kak MI'C. Ilpu Takom
cocobe xpaHeHus, mnojaepxkuBaercs coctaB MI'C nHa ypoBHe CO,:10 —
20%; 0,:2—7%u N,: 73 — 88% [8,22].

Jist  ompeneneHus  KOHIIGHTPAlMM  Ta30B  MOXHO  HMCIOJB30BaTh
ra30aHajIn3aTophl U AaT4ukH, oakioyaemble k [TJIK o mporokony Modbus RTU
yepes uaTepderic RS-485, wim yepe3 aHAIOroBbIe BHIXO/IBI JATYMKOB K aHAJIOTOBBIM
Bxogam I[IJIK, mpu 3tom, B mpouecce XpaHEHUs Ba)KHO YUMUTBHIBATH HE TOJBKO
KOHLIEHTPAIMIO T'a30B, HO U BIAKHOCTh BO3AyXa, YTOOBI 30€3KaTh OOIBIINX MOTEPh
OPOAYKIIMUA, TPUA D3TOM BAXKHO YUYUTHIBATH TEPMOJMHAMHYECKHE MPOIIECCHI,
MpOTEKaloUMe B KOHTEHHEpE sl XpaHEeHUs1 KapTodeist, 4To0bI n30exaTh nporecca
CYIIKH MPOAYKIIMH, a TaK K€ IMOAJCPKUBATH Ta30BYIO0 CPEAy ONTHMAIBHOW IS
xpanenus [24,27].

Jist bopmMupoBaHUsi Ta30BOM Cpeibl, ONTUMATBHOM AJI XpaHEHUs KapToQes
(MI'C) B armocdepHbIii BO3AyX OyayT T00ABISITHCS TEXHUYECKUE Ta3bl. 32 0a30BbIC
MoKa3aTesld KOHIIEHTPAlUU ra30B B aTMOC(EpPHOM BO3IYyXE MPUMEM COAEpKaHUE
AJIEMEHTOB M COECMHEHUN B aTMOC(EPHOM CyXOM BO3JlyX€ Ha YPOBHE MOps, MPHU

temriepatype 0 °C u gaBiaenuto 101325 Ila (tabmuma 2.1). M3BecTHO, 4TO B
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aTMocepe HaxoauTcss 15 3JIeMEeHTOB M COeAMHEHHH, 13 W3 KOTOPBIX HMEIOT

MOATBEPXACHHYIO KOHIeHTpanuto Bbiie 0,000001%, a 2 coaepkaTcs TOJBKO B

BUAC CIICOa OI[HOﬁ HJIN HCCKOJIBKUX MOJICKYJI, IPOLCHTHOC COOTHOMICHUEC KOTOPBIX

HUYTOXHO Mato. [80].

Tabnuma 2.1. Coaepsxkanue 3JI€MEHTOB M COEITMHEHUH B aTMOC(EPHOM CYyXOM

BO3/yXe Ha ypoBHE Mopsi, ipu Temrepatype 0 °C u gaienuto 101325 ITa [21].

No — XUMHAYECKOE OOBeMHEBIE 10JIH, B MaccoBsie
0003HaueHue % noJi, B %

1 Asotr N, 78,084 75,5

2 Kucnopon 0, 20,946 23,15

3 AproH Ar 0,934 1,292

4 VYTriekucnsli ra3z co, 0,03 0,046

5 Heon Ne 0,001818 0,00014

6 Meran CH, 0,0002 0,000064

7 Ienmii He 0,000524 0,000084

8 Kpunron Kr 0,000114 0,0003

9 Bonopon H, 0,00005 0,00008

10 Kcenon Xe 0,0000087 0,00004

11 O30H 03 0,000007 0,0000064

12 Jnoxcna azora NO, 0,000002 0,000002

13 Von I, 0,000001 0,000001

14 | Monookcun yriaepona CO R Rt
cIebl clIebl

15 O NH, IIpucyrcrByror IIpucyrcrByror
cIebl CclIebl

N3 tabaunel 2.1 BHIHO, YTO OCHOBHYIO YacThb aTMOC(EpHOro BO3IyXa

3aHUMAcCT a30T, KUCJIOPOA, apIrOH U erIeKI/ICJIBIfI ra3. Ho tak xe B HEM COOCPIKHUTCA

BOJIa B BUJi€ BOJIsiHOTO n1apa (H,0) v B 3aBUCUMOCTH OT TEMIIEPATYPhI OKPYKarolen

Cpeanbl eé COACPIKaHNEC B 1 M3 MOXET CHJIBbHO BapbHUpPOBATLCIA, B CBA3HM C 4YCM,
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BapbUPYETCs M KOHIEHTPaLKs ra30B, coaepxkaiuxca B 1 M3 o0bema Bo3myxa, a mpu
MPEBBIIICHUHN TTPeIeIbHON KOHIICHTPAIIMHU BOIBI B BO3yXEe HACTYIAET TOUKa POCHI.

Jlnsa xpaHeHus: kaprodens BakKHA BBICOKAash BIAXKHOCTb, HO TPU ITOM
TpeOyeTcsl HE NOMYyCTUTh MOSIBJICHUS pochl. [I03TOMY HE0OXOAMMO MOHUMATh, KAKOE
KOJIMYECTBO BOJBI COJEPNKUTCA B TOMEIICHHH XPAaHWIMINA JJIi KOHTPOJIA 3a
YPOBHEM BIIAXXHOCTH. M3BECTHO, YTO MHTEHCHUBHOCTH JIbIXaHUSI CHUXKAETCS MpHU
temneparype Menbiie 10 °C. C moMomipi0 TaTYMKOB BO3MOKHO aHAIU3UPOBATH
CoOJIep>KaHU€e BOJIbI B BO3/IyX€ U3yUYEHUEM MOKa3aTeel BIaXKHOCTU U TEMIIEPATYPHhI.
W3mepsisi 3TH MOKa3aTeau, MOXKHO M3y4aTb MHTEHCUBHOCTD JIbIXaHUS MacChl BCel
MPOIYKIHUU U BHOCUTh U3MEHEHHSI B pab0Ty BeHTWIsIUMK [54,0mmbka! UcTounmk ¢
CHLIKH He HaiieH.].

HeoOxomumo paccuuTarh coJep:KaHUE Ta30B B BO3AYXEe IIPU YpPOBHE
BJIQYKHOCTH, IPUTOJHOM JIJIs1 XpaHEHHUsI CEMEHHOTO KapToders.

Boznymnas cpena B KJIXK ycinoBHO paccmaTpuBaercss Kak CMECh, KOTOpast
COJIEP>KUT N-YKCIIO KOMIIOHEHTOB M BOJSIHOM Map.

beps B pacuerbl BOASHOW map, MPOILEHTHOE COOTHOIIEHHE ra3za Oyjaer
OTJIMYHBIM OT JIaHHBIX Ta0IHIIBI 2.1, TaK KaK BIAXKHOCTH B IOMEIICHUH XPAHUIIUIIA
nocturaet 95%, mosTOMYy, HEOOXOIMMO pacCyuTaTh COACpPKAHUE BOJABI B
MIOMENIEHUH XPaHEHUs Ha 1M> IpM pasMYHBIX YCIOBUAX XPAHEHMS IPOIYKIHHU
(MHHMMaJTbHAST M MAKCUMAaJIbHAs).

Jlnis Havausia, BBIUMCIIMM BJIAroCO/IEp KaHUE C LENbI0 ONpeaeseHus: pabouei
30HBI XpaHeHus: kaprodens. [y Toro, 4ToObI HAUTH KOJIMYECTBO BOASHOTO Mapa B
1 M3, Bocnonk3yemMcs crnenyromieii popmynoii (2.6).

¢ =2 %100%, (2.6)
Po
rje: p — INIOTHOCTh BOJASIHOTO mapa , F/M3, Po — TUIOTHOCThH HACBIIIEHHOTO

BOJISIHOTO TIapa , F/M3.

Bripasus p, nomyuum:

__ Po*®
P = Toow (27)
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Tak kak naBieHue, co31aBaeMOE BEHTUISILIMOHHOM CUCTEMOM, HE TIPEBbIIIACT
10 MM.pT.CT. HM3-32 HCIIOJIB30BAaHMS BEHTWJIATOPA HHU3KOTO JABJICHUS, TO MOXHO
CKa3aTh, YTO JaBJIEHHME HOpMaJlbHOE, aTMOC(EpHOe, 1 B pacueTax IUIOTHOCTHU rasa
UM MOXHO TpeHeOpeub, a MOCIEAYIOIINe pacueThl MPOBOAMTH JUISL Tasa
HOPMAaJIbHOTO aTMOC(EPHOr0 JaBJIECHUS.

Paccmotpum rpadux (pucyHok 2.5), KOTOpbIA (QOpMHUpPYETCS UCXOAS U3
pacuetoB mo ¢opmyine (2.7). Ha Hem BHOHO cojepkaHHWE BOJSHOIO Tapa B
3aBHCHUMOCTH OT TEMIIEpaTyphl B IOMEIICHWH XPAaHWUJIMINA TPH Pa3INIHBIX
nokazareisix BiaxHocTd. dopmyna pacuera coaepKaHHS BOABI B BO3JyXe
HeoOXoJuMa JJii MCYHUCIEHUS pacxoAa BOJbl YBIQXKHHUTENS NpPHU MOJArOTOBKE

BO3JYIIHON CMECH.

14

12 Pabouas 30Ha xpaHeHUA
CEMEHHOTO KapTodens

10

MnotHocTb r/m?3

4 |

‘/\
0 /\
0 2 4 6 8 10 12 14 16
Temnepatypa, °C
BnaxkHocTb 85% BnaxHocTtb 90% BnaxkHocTb 95%

Pucynok 2.5 — I'paduk 3aBUCUMOCTH TEMIEPATYPHI U BIArOCOAECPKAHUS IPU
Pa3IMYHON OTHOCUTEIIBHOM BIIAXKHOCTHU BO3yXa.

Ha rpaduke BuAHO TMHUHU, KOTOPBIE CTPEMATCS IO MEPE POCTA TEMIIEPATYPbl
K BepXxHeH ero yactu rpaguka. C Bo3pacTaHUEM TEMIEPATYPBI PACTET U IIJIOTHOCTb.
OTO 3HAYMUT, YTO 4YEM BBIIE TEMIEpPATypa B XPAHWIMILE, TEM OOJBIIE BOJBI

HEOOXOAMMO J00aBIATh B BO3AYIIHYIO cpelny yBiaxHuteneM. Ha rpaduxe
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(pucyHok 2.5.) o0o3HaueHa 30HA, KOTOpas SBIsAETCS paboyel Npu XpaHEHUH
KapToders, MoATOMY, TOKa3aHUs TaTYMKOB B ATOM 30HE MPUHUMAIOTCS 3a 0a30BbIE,
pU BBIXOJIE TIOKAa3aTeleld 3a Tpeaesl BBIACICHHOW 30HBI Ipaduka, BIAKHOCTH
TeMIlepaTypy HEOOX0JIMMO KOPPEKTUPOBATh.

Jlns pacuera coaep)kaHWsl Ta3a B MPOLIEHTHOM COOTHONIEHUHU, OyaeT
MIPUMEHSTHCA PacdeT B 00BEMHBIX M MAaCCOBBIX JIOJIAX Ta3a. DTO HEOOXOIUMO IS
JaMbHEHIINX pPACUuEeTOB CYXOTo aTMOC(EpHOro rasa, C IMeJbl0 MOJyYeHUs
HEO0OXOIMMON KOHIIEHTPAIIMU TaKMX ra30B KaK KUCIOPO/I, a30T U YIIIEKUCIIbIN Ta3 ¢
1EIbI0 JOCTIKEHUSI Heo0Xoaumoit koHreHTpauu MI'C.

Jlns pacdeTa BiarocojepkaHus npuMmensercs Gopmyna 2.9

d= 621,98% (2.8)
6~ P *Pruac

rie, d — Biaarocoiepkanue, I/kr; pg — bapomeTrpuueckoe naeienue, [la; ¢ —

%
OTHOCHUTENIbHAS BIAXKHOCTh BO3/yXa, (<,0 / 100); Puac — AABJIEHHUE HACBIIIEHHOTO

napa npu temmneparype t, I1a.
Jlist Gonee TOYHOroO pacuera JABJIEHUS HACBHIIMIEHHOTO Mapa B MPOrpaMMe

[UIK mpu pa3nuyHbIX Temmeparypax OylneT NpUMEHSThCS ypaBHEHHE AHTyaHa

[55](2.9)
10glO PHac =A- = (29)

C+t
B

P = 10" (2.10)
e, A,B,C — KoHCTaHTBI AHTYaHa, t, — Temreparypa pacuetHast, (°C); Py,e —
JIaBJICHUE HACBIILIEHHOTO TTapa B MM.pT.CT.

Tabmuua 2.2. Koncrantel Antyana [55].

IlepemeHHas I'panuws! TeMmepaTyp
Ne A B C Tyun°C Taxc°C
1 8,07131 1730,63 233,426 1 99
2 8,14019 1810,94 244,485 100 374

JIJ1st HalMX MCCaeI0BaHUM MOAXOAUT 00JIaCTh U3MEPEHUS TEMIIEPATYPHI OT |

10 99°C, moatomy BO3bMEM JaHHbIe U3 1 cTpoku Tabmuusl 2.2. [Ipeamnonaraercs,
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4YTO B KaMepe MOATOTOBKHU BO3[yXa, TeMIeparypa He OyAeT HaxXOIWUTbCS HUKE
noporoBoro mpenena, 1°C, eciu B kKamepe MOATOTOBKH BO3AyXa TeMIlepaTypa
OIYCTHUTCS HUXKeE Mpeienia, 3To OyIeT CBUIETENbCTBOBATH 00 0TKa3e 000py10BaHUS
¥ HE0OXOIUMOCTH €r0 PEMOHTA.

Utoro nonydaem:

¢*133,32<10A_%>
d = 621,98 A (2.11)

p6—(p*133,32<10A_m) Kr

I[JUI TOIO, YTOOBI IICPCBCCTHU ITOJIYYCHHOC 3HAYCHUC BJIAIrOCOACPKAHUA F/KI‘ B

L /Mo1B, HEOOXOIMMO IPUPABHATH CIEAYIOLIEE:

r 224d r

—_—
~

KrI 816 MoOJb

(2.12)

JIist HaXOXKJeHUs 00bEMHOM J0JIM KOMIIOHEHTOB Ta30BOM CMECH, BKIIIOUYAs
BOJSSHOM TMap, TpH 3aJlaHHBIX YCJIOBUSX, HEOOXOAMMO B TIEPBYIO OYepelb
OMPENICIUTh MACCOBBIE MapaMeTphbl BO3MYIIHON cMecu. Paccmotrpum Tabmuiy 2.1
AJIEMEHTOB M COEMHEHUN B aTMOC(EPHOM CyXOM BO3JyXe Ha ypOBHE MODPs, MpHU
temneparype 0 °C u gaBnenuro 101325 I1a.

AHanusupys Tabmmiy 2.1, MOXHO YBHUJETh, YTO B CYXOM BO3JyXe
cozeprkarcst 4 OCHOBHBIX KOMIIOHEHTa ra3oBoil cMecu. CoaepkaHue e OCTAIbHBIX
koMrioHeHTOB Huxke 0,01%, mosToMy MMM MOKHO MpeHeOpeub, a B pacyeTax
MCIOJIB30BaTh TOJIBKO 5 KOMIIOHEHTOB: A30T; Kucinopo; Apros; Yriekucislii ras.
Onpenenum MpOLEHTHOE COOTHOIICHUE COAECPKaHUS Ta30B BO BJIAXKHOM BO3/IYyXE
yepes NapuuaIbHOE JABICHUE Ta30B.

[To 3akony JlasbTOHA, CymMMa NapUHAIbHBIX JABJICHUW T'a30B PaBHACTCS
oOlieMy JaBJICHHIO CMecCH Ta3oB. B Hamem ciydae — armocdepHOe AaBieHUE
(P6ap):

Psap = 2iz1 Pi = Py, + Po, + Py + Pgo, + Py,0 (2.13)
r1ie, Pgop — naBienne 6apomerpuyeckoe, Py - mapuuanbHoe nasienue a3ora, Py, —

MapiuaibHOE JABIECHUE KUCTIOpOa, Py, — mapiuanbHoe JHaBieHue aproua, Peg, —

55



NapuuagbHOe JABJICHUE YITIEKMCIOro rasa, Py o — mapuuanbHOe aBiieHHE
BOJSTHOTO Mapa.

Paccunraem maccoBoe 1071 U OOBEMHBIE 10JIM KaXKJI0TO ra3a Ha | equHUILY
o0beMa, MOJyYeHHbIE Pe3yNbTaThl 3aHeceM B TaOiuiy. [ pacueTa ompenenum

napiuaibHOe JaBjeHUE BOASIHOTO mapa o gopmyie (2.14)

p = $Puac (2.14)

map = 100%
rze, Py, — mapuuansHoe napnenue BoasHoro mapa (Py,o), Pyac — naBienue
HACBIIIIEHHOTO Mapa, ¢ — BIAXHOCTh BO3/1yXa.
Htoro nonydaem:
P6ap — Pu,0 = Py, + Po, + Par + Pco, (2.15)
[Ipu uckIrOUeHUH BOJSTHOTO TIapa U3 aTMOC(EpHOTO BO3ayXa, aTMOC(HEpHbIT
BO3/IyX CTAHOBHUTCSI CYXUM, IOATOMY JaJbHEUIIINE pacUEThl JIJI1 HAXOXKICHHUS Mace

OCTAJIBHBIX I'a30B MOJKHO IIPOBOIUTL KaK IJISI CYXOI'0O BO3yXa.

PHaC
Psap — Pr,0 = Poap — (fo_o% = Pes. (2.16)

Pes. = Py, + Po, + Py + Peo, (2.17)

Jlnsg pacyera NapUuaabHOTO JABJIEHHS KaKI0T0 M3 Ta30B HEOOXOANMO 3HATh
Maccy rasa B 1M3, npu 5TOM yuMTHIBAaTh M HanuukMe BOALL. Macca KaxI0ro rasa B
BO3JIyX€E OINPEIEIIAETCS NCXO/S U3 €r0 INIOTHOCTH, B 3aBUCHMMOCTH OT TEMIIEPATYPHI
¥ napieHus. [IIOTHOCTH CyXoro Bo3gyxa ompenensercs 1mo (Gopmyle, KoTopas

BeIpa)keHa u3 Gpopmyibl MenaeneeBa-Knaneipona (2.18) [34].

P.sM

p = (2.18)

r7ie, p — IIOTHOCTh BO3/AyXa, KI/mM*; M — MOJsipHas Macca Cyxoro BO3/yXa,

~0,0289652 = ; R — yHuBepcanbpHasi razoBasi nmoctosiHHas, 8,314 A ;T —
MOJIb Kxmoub

temreparypa, K.

OnpenenuB IJIOTHOCTh BO3/AYyXa, MOXKHO BBIYHCIHTH NPUOIUZUTEIHHYIO
MacCy KakKJI0ro KOMITOHEHTa aTMOC(hepHO# ra30BOM CMECH, MMPOBEAS BBIUYUCICHUS
onupasch Ha Tadnuily 2.1, CToIOEl «KMacCOBOE COIEPKAHUE Ta3ay.

m = pg; (2.19)
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rae, m—macca Bo3ayxa B 1M3, KI'; ; —MaCCOBOC COACPKAHHUC I'a3a, (gol/loo)

p — INIOTHOCTH Ta3a ,KI/M>.
Hatimem maprimaiabHOE JaBJICHHE Kaxxaoro rasa B 1 m® mo ¢opmyie. D10
HEOOXOAUMO IS JalIbHEHIIMX pPAacyeTOB II0 CMENIMBAHHIO Ta30B B KaMmepe

IIOJITOTOBKHM Bo3ayxa [34].

P, = %RT = %RT (2.20)

rae, M; — MoJsipHas Macca i-KOMIIOHEHTa BO3AYLIHON cMecH, /yo1p-

3HaueHUs] MOJISIPHOM MAacChl JUIsl KaXKJIOrO0 KOMIIOHEHTa BO3AYIIHOM cMecu
JUTSL TIPOBEJICHUST PACUETOB:

M(N,) = 28,0134 "/ monp

M(0,) = 31,9988 "/monp:;

M(Ar) = 39,948/ yion:

M(CO,) = 44,00995 "/ yio0n:

3a nasnenne Pg,, — npuMeM HOpMaabHOE aTMOC(hepHOe JaBICHHE B
Psizanckoit ob6nactu — 750MM.pT.CcT., U TemmepaType XpaHeHus: kaprodens 5°C

IIOJIYUYHUM CJICAYIOIINC PC3YJIbTAThI:

Pes = 1,241503491 KF/Mg,
Py, — 580,42 MM. pT. CT.
Pp, — 155,8 MM. pT. CT..

P4 — 6,97 MM. pT. CT..

Pco, — 0,225095 MM. pT. CT..

Py,0 — 6,4975 MM. pT. CT..

IIpu ipoBepKe CyMM JiaBjieHuid, odpasyercst Py, - naBjieHue npoynx rasos ,
KOTOPBIM MOKHO TIpeHebpeus, Py, = 0,088105 mMm. pT.cT.. Ilpoananusuposas

JaBJICHUC, OBLIO OIIPCACIICHO 00BbEMHOE ¥ MAacCOBOE COOTHOIIIEHHUE razoB, B TOM
qUuCJIC BOAAHOI'O IIdpa MW 3allMCAHO B Ta6J'II/IIIy 2.3. HOHy‘IGHHI)IG JaHHBIC
H€O6XOI{I/IMBI JBl pacdCTa KOHIOCHTPAIMU YIJICKHUCIIOTO rada W a3oTa Y4YUThIBas

BOJISTHOM map.
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Tabmuma 2.3. Konuentpamus razoB B 1 M®> aTMocepHOro BO3ayxa MpH

nasneHuu 750 mm.pt.cT., t=5°C, u Bnaxnoctu ¢p=90%.

Ha3zsanue XUMHYECKOE O0BeMHOE MaccoBoe KonnuectBo
0003HaueHue conepxanue, % conepxanue, %o BEIIECTBA,
MOJIb

Boasinoit nap H,0 0,79082 0,5094 0,34162
A3or N, 77,45748 75,1154 33,46024
Kucnopon 0, 20,79216 23,0321 8,98184
VTIIeKUCIIbIA Ta3 co, 0,030038 0,04576 0,012976
Aproun Ar 0,9295 1,2854 0,40153

MaccoBast 10711 KOMIIOHEHTOB Ta30BOM CMECH ompesensercs 1mo ¢hopmyiie u

3anmuchiBaeTCs B Tadmuiy 2.3 (2.21).

;=M= M (2.21)

m Xnmy

rje, w; — MaccoBas JOJs I- KOMIIOHEHTa ra3oBOM cMecH, m;- Macca I-
KOMITOHEHTa Ta30BOM CMECH, m-Macca Ira30BOM CMECH.
JIns pacuera KOJMUYECTBAa BellecTBa OyaeT mpuMeHeHa Qopmyna (2.22).

PesynbTaT BhIUMCIEHU 3anucad B Tabmuity 2.3.

n=-n="=2 (2.22)

= v
r7e, N — KOJIMYeCTBO BemecTBa, N — yucio moisekyn, N, — uncio ABorajpo,
M — monsipHast Macea , U/yon; M- Macca , T.
Jlna pacueta OOBEMHOTO COAEpXaHHUS raza BOCHOJb3yeMcs (opmyson
pacuera KOHLIEHTpALMK ra30B Yepe3 KOJIMYECTBO BELIECTBA, MIIM MOJIIPHBINA 00BEM,
KOTOpBI HaxonuTcs mo ¢opmyne (2.23). [lonydyeHHble JaHHbBIE 3allMCHIBAIOTCS B

Tabmuity 2.3.
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rae, ¢ — 00beMHOE COOTHOIIEHUE, N; — PACUETHBIN KOMITOHEHT rasa

PaccmoTpum  001Iyr0 KOHCTPYKIIUIO CHUCTEMBI BEHTHIISIITMH. OCHOBHBIMH
DJIEMEHTAMM KOHCTPYKLHH ABJISAIOTCS: KaHan Bo3nymHbld, KIXK, kamepa
MOATOTOBKHU BO3/lyXa U YCTPOWCTBO MOJIaY¥ MPOMBIIUICHHBIX T'a30B. Y TJIEKUCIBIN
ra3 ¥ a3oT NOJAETCS B KAMEPY MOATOTOBKHM BO3IYIIHOM CMECH, YTO IO3BOJISET
TOYHEE KOppeKTupoBaTh €€ coctaB. Heobxonumo nonasats raz CO, u N,c Takum
pacxoloM U JaBJCHHEM, YTOOBbl B TMPOIECCE €ro CMEIIMBaHMUS B KaHalle
o0pa3oBbIBajIach BO3AYIIHAS CMECh ¢ HEOOXOIUMOW KOHIEHTpaluen razos. s
ATOTO YCTPOWCTBO IMOJAaYU Ta3a MPEeAyCMaTPUBAET Ta30BBbIM PEIyKTOp, s
KOPPEKTUPOBKH U MOAACPKAHUS HEOOXOIMMOT0 ¥ CTAOMJIHLHOTO JaBJICHUS rasa.

BHyTpeHHUIi pa3sMep Kamephl cocTaBiser 1 M3, cMelmMBaHMe Ta30B
IIPOUCXOJUT IEPE]l BEHTUISATOPOM, MOJAIOIINM T'a3 B KaHAI-BO3AyxoBoA. lomauda
OpraHM30BaHa TaK, 4TOOBI MpU pabOTe CHUCTEMbI Ha BBIXOAE W3 BO3yXOBOJA
BO3JAYIIHAs CMEChb MMeENa 3aJaHHblil cocTaB. B KamMepe MOArOTOBKM BO31yXa
dbopmupyercss  BozaymHas cmecb MI'C, rme CO,:10 — 20%; 0,:2 —
7% u N,: 73 — 88%.

Tak kak OCHOBHOM MapaMeTp — pacxo/i ra3a U3MEPSIETCS B M>, TO IPUMEM, UTO
CMENIMBaHUE BO3/lyXa PACCUUTHIBAECTCS U3 €ro pacxojaa. Pacxox raza 06o3Haunm 3a
oobeM. V = 1m3. KomuuecTBo BemecTBa B 1 M3 pacCuMTaHO M 3alMCcaHo B TaOJHUIIe
2.4.

Tabmuna 2.4. TpeOyemass KOHIEHTparusi KOMIIOHEHTOB B CYXOWM YacTu

peryJIupyeMoro rasa.

Ne |Ta3 O0beMHas KonnuectBo BemecTea B 1m3

KOHIIEHTpanus, %

1 Aszot (N,) 73-88 31,28530778 - 37,71379568

2 Kucnopozn (0,) 2-7 0,85713172 - 2,9996102

3 Huokcun yrnepona | 10-20 4,2856586 - 8,5713172
(CO,)
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V=0.62km/4, S=0.01 M’

5

5=001m’
V=0,144 km/u

8 \
PIrC nam MIc, V=10m/u
BAAXHOCTb - 82-95%, d=150MMm \
M

1 — xopnyc Kamepbl CMEUIMBAHUS Ta3a; 2 — KaHaJI MOJadyu aTMOC(EPHOTO HApPYKHOTO
BO3/lyXa C 3aCJIOHKOW; 3 — KaMepa CMEIIMBaHUsl HAPYKHOTO BO3/AyXa C a30TOM U YIJIEKUCIBIM
ra3oMm; 4 — KaHaJ [o1a4u aTMoc(epHOTo BO3TyXa U3 MOMEIIECHUS YCTAHOBKU KaMephl TTOITOTOBKU
BO3/yXa C 3acioHkoi; 5 — 6ammton CO,; 6 — 6amwton N,; 7 — BEHTWISITOP HU3KOTO JABJICHUS C
3aIUTHON PEIIETKON U 4-Ms pexkuMamu paboTel; 8 — kaHan nogayu Bozayxa (MI'C wm PT'C); 9
— KIXK;

10 — mamxkera asmactuyHas; 11 — kimaman cOpoca M30BITOYHOTO JaBJICHUS; 12- HampaBlieHUE
nerxernst MI'C umu PI'C atmocdepHoro naBnenus; 13 — HanpaBieHue IBUKESHHS aTMOC(HEpPHOTO
BO3/yXa

Pucynox 2.6. Cucrema serTmsnnn KJIXK.

Jlanee, pacCMOTPUM Ta30BYIO Cpelly, KOTOPYIO HEOOXOAMMO MOIIEPKUBATH
npu xpaneHuu cemeHHoro kaprodens B KJIXK, a umenno CO,: 10 — 20%; 0,:2 —

7% u N,:73 —88% (tabmuma 2.4). ['a3oBbie cpeabl MOTYT OTIUYATHCH, HO
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IPUHIIAI PaCUETOB OCTaHETCS NpekHUM. J[71s pacuera BrIOepeM CpeiHee 3HaAYCHUE
10 Ka)XJIOMY a3y y4YUTHIBas BOJSHOW Hap W 3amuiieM TpedyeMoe coJepiKaHhe B
Tabmwmiy 2.5.

[Tpumem, 4TO yCIIOBHS IUTS ra3a aTMOC(EpHOTO | IS CO3/IaBaeMOi ra30Boii
cpeapl TpUOIM3UTENFHO PaBHBI, TOTJ@ MOJSPHBIE 00beM arMmochepHOro rasa

(Vi arm) OyZner paBen MonspHomy oObemy peryiupyemoro rasza (V). Torna u

KOJIMYECTBO MOJb raza B 1M® armMochepHOTo Taza OyAeT paBHATHCS KOJIUYECTBY
MoOJIb B 1M? perynupyemMoro rasa.
Vm arm ~ Vm pr’ Narm = npr (224)

rae, Vi, azm — MOJISIPHBIN 00BEM aTMOC(EpHOro Bo3ayxa, Vi, ,» — MOJISIpHBII

pr
00BbEM PEryIUPYEMOTo Ta3a, Ny, — KOJIHMYECTBO BEIIECTBA aTMOCHEPHOTO BO3/AyXa,

Ny — KOJMYECTBO BEIIECTBA PETYJINPYEMOTO rasa.

p
Torna, 3Has 00BLEMHOE COOTHOIIICHHE T'a30B OIIpCACIIMM KaKOC KOJIHUYCCTBO
MOJIb KaKAO0I'o ra3a JOJIPKHO COACPIKATHCA B Im3 IMIpU OAMHAKOBOM AAaBJICHHM.

N3 TaGmuiret 2.3 MOXKHO MOTYYUTh, YTO:

Vi o = —— (2.25)

naTM
Zn=1 ny =Ny (226)
3Has KOJIMYECTBO BellecTBa B 1M> M1 00BEMHYIO KOHIIEHTPAITUIO (MOJIIPHYIO),

MOXHO PacCUMUTATh KOJMYECTBO MOJIEH KakJoro rasa B 1m? Bozayxa mo ¢gopmyie

(2.27).

@ =—%100% = -+ 100%, n; = 2 (2.27)

Yn=1My Mpr 100%
Heobxoaumo y4uThIBaTh, YTO 0OBEMHBIC KOHIICHTPAIMH JaHBI JIJIT CYyXOTro
BO3lyXa, TIPH 3TOM KOJIMYECTBO BOJSIHOTO Tapa B arMoc(epHOM BO3ayxe OyaeT
paBHO KonmyecTBY BojsgHOTO mapa B MI'C. ®@opmyna HaXOXKJI€HUS KOJIUYECTBA

BEIIECTBa JIJIsl CyXOro Bo3yxa Oy/eT BhITJISACTh CIeIYIOMIMM 00pa3oM:

_ (npr_nB.n.)(p
n; =l (2.28)

B Tabnune He ykaspiBaeTcsa Tpedyemoe coaepxkanne Ar (aprosa), Tak Kak ero

KOPPEKTUPOBKA He TpedyeTcs, a ero coaepxkanue B MI'C OyzaeT maso, TO ero MOKHO
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He yuuTbIBaTh. OTJENBbHO OOpaTUM BHHMAHUE HA CTOJIOEL] KOJIMYECTBA BELIECTBA,
3TO TO KOJMYECTBO BELIECTBA, KOTOPOE HEOOXOAUMO JUIsl AOCTHXKEHUS 3aJaHHON
KOHLIEHTpAlMU ra30BOM CMECU B KaMepe MOArOTOBKH Bo3ayxa. [IpoananmsupoBas
KOJIMYECTBO BEILLECTBA B aTMOC(EPHOM BO3yX€E U TpeOyeMble 3HaUEHHsI BBIOUpaeM
C0c00 MOJIy4YeHHUs ONTUMAIbHOW KOHIIEHTPAIIUU Ta30B.

JlnanazoHbsl comepKaHWs Ta30B, yKa3aHHbIC B TaOmwme 2.4 CUATAIOTCS
6a3oBbiMU U TIpH padote [IJIK OyayT cuntarscs HOpMaIbHBIM PEXKUMOM PAOOTHI.
[Ipy OTKJIOHEHMHM OT JMana30Ha KaKoro-inbo M3 ra3oB, CHUCTEMa BEHTUJISLUU
HA4YHET HUPKYJSLUIO 10 MOMeHTa, korna MI'C He npumeT npuemieMble 3Ha4eHuUs,
HO HE MEHee 4eM N MHUHYT Iocje BKIIOYEHHUS BEHTWIALMHU, 4TOOBI M30€XaThb
NOTPENIHOCTH MPpU paboTe AATYMKOB aHaIM3a ra3a. ba3oBbIM cOCTaBOM, KOTOPBIN
OyZAeT MoAroTaBIMBATHCS B KaMEpe MOATOTOBKU BO3yXa Oy/I€T CUMTATHCS CPETHEE
3HAYCHUE 110 KaKIoMy ra3y (Tabnmma 2.5.)

Tabmuma 2.5. BricraBmsemas B mporpamme [IJIK  xonmentparms

KOMITOHEHTOB B CYXOM YaCTH PETYJIMPYEMOro rasa.

Ne |TIa3 OO0beMHasn KonnuectBo Bemecrsa B 1m3

KOHLeHTpauus, %

1 A3zort (N;) 80,5 34,49955173

2 Kucnopon (0,) 4,5 1,92837096

3 Huokcun yrnepona | 15 6,4284879
(COz)

Crioco0 3axirovaeTcst B MOMENTMBAHUN B KAMEPY MOATOTOBKU BO3/yXa ra3oB
CO,, N, u H,0. I1pu 3TOM, HEOOXOAMMO OIPEACIIUTH JOJI0 aTMOC(EPHOro BO3/1yXa,
KoTopast OyZeT M00aBIsATHCS B Kamepy IMOATOTOBKHU BO3yXa IS TOMCP KAHUS
3QITaHHOM KOHIIGHTpaMu W aTMochepHOro maBneHus. J[os Hadama paboOTHI,
YCTPOUCTBY TpeOyeTcst BpeMsl IS BbIXO/Ia Ha pabo4uil pekuM, Korja CMech OyieT
ontuMasibHor nist €€ 3akauku B KJIXK, koHTponms 3a cmechio Oyaer
OCYIIECTBIIITHCSA Ta30aHATIM3aTOPOM, a PACXO]I Ta3a PEryJupoBaThC PEAYKTOpaMHU
Ha razoBoM OasuioHe. Ilogaya Bozmyxa OyAeT OCYIIECTBIATHCS ABTOMATHYECKU

AJIEKTPOMArHUTHBIMH KJIallaHaMHU, a TTOIMEIINBaHNE aTMOC(EpHOTO BO3TyXa OyIeT
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OCYUIECTBJISTBCA B KaMepy MOJIOTOBKM BO3/lyXa uepe3 ClelHalIbHbIe KaHalIbl,
OTKPBITUE KOTOPBIX PETYIUPYETCS CEPBOMNPUBOJAMHU, YIPABICHUE KOTOPBIX
pabotaet no cxeme 0-10B. Pacxo Bo3myniHo#M cMecH 3aBUCUT OT pexKUMa XpaHSHHS
U KadecTBa KapTodelis, MO3TOMY OCHOBHOH mapameTp, KOTOPBIA Ompenesnser
pacxoj rasa — 3T0O MHTEHCUBHOCTh BEHTHJIMPOBAHUS, KOHTPOJb 32 PACXOJ0M ra3a
OCYILECTBIISIETCA JaTYMKOM MaccoBoro pacxoaa Bozayxa (JIMPB), natuuk
SBJIIETCSI OCHOBHBIM, M €r0 BBIXOJ] U3 CTPOS NMPUBEACT K TOMY, YTO KOHILIEHTpaIUs
ra3za CTaHET HEKOHTPOJUPYEMOM B aBApUHHOM PEKHUME PaOOTHI.

Onpenenum HEOOXOAUMYIO I0JII0 aTMOC(PEPHOT0 BO3/1yXa U KOJIMUECTBO ra3a
HeoOXxoaumoe s nosydeHus 1M® 3amaHHON Bo3aymHOW cMmecH. OTTanKuBaThbes
Oyznem ot raza «Kuciopoa», Tak Kak ero KOJIM4ecTBO OyI€T peryJInpoBaThCs TOIBKO
no0aBiieHHEeM aTMOC(HEpPHOTO BO3TyXa.

Jlns obecnieyeHus mojayu Kuciaopoaa Ha ypoBHe 4,5% MoIsipHOTO 00beMa

HEO0OXOIMMO MTPOU3BECTU PACUET YPABHEHUS.

0 aATM
0, pr X=02,mX= —m (229)

0> pr
rie, Oy pr — KOIMYECTBO KUCIOPOJA B PEryiupyemoii cpeze rasa, 0y ary -
KOJMYECTBO KHciopoga B atMocdepe, X — COOTHOUIEHHE KOJIWYECTBA

aTMOC(EpHOTO Ta3a B PeryJIupyeMoi cpeje.

|74
VaTM KII — } (230)

rae, Vimxn — 00beM arMocepHOTO BO3JyXa B Kamepe MOArOTOBKU, V —
ooveM Bozmyxa (1m?), X — coOOTHOIIEHHWE KOJMYecTBa arMoc(epHOro rasa B
pEryimupyemMon cpeae.

N3 ypaBHenus 2.29 nonyuaem, uto X = 4,6577. 1o 3akoHy ABorajapo, ras
3aHMMAaET BECh MPEOCTABICHHBIA 00heM. 3HAUUT, 00BEM aTMOCHEPHOTO BO3TyXa,
KOTOPBIH HEOOXOIMMO TI0JIaBaTh B KaMEPY MOJATOTOBKH BO3yXa OYIET HAX OJUTHCS
ucxons u3 ypasuenus 2.30.

3Has1, KakoW o0BeM aTMoc(epHOro raza HEoOXOIUM ISl TMOIACpPKAHUS
ypoBHsI O, MOKHO paccuuTaTh 00bEM MOJAUH JIPYTUX Ia30B, a30Ta U YTIEKUCIOrO

rasa ¢ OMOIIbK YPAaBHEHUM:
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_NZaTM
Nypr =——+ Yy,

X (2.31)
COZ pr =

CO3 arum
X

+ Yco,6

rzie, Yy, . — KOJIMYECTBO MOJABAaEMOro rasa a30Ta u3 Oajuiona, Y¢p,¢ — KOJHYECTBO

M0/IaBaEMOT0 YIJIEKUCIIOTO raza u3 0aioHa.
[Tomy4daercs cucrema ypaBHEHUM:

( 02er = OZaTM

N aTM

4 Nppr = =5+ Yy, (2.32)
COz arm

kCOZ pr = —; + YC026

pELIEHUEM KOTOPOU SABJISIETCS:

a) nmonyuyeHue oobema arMmochepHoro Bo3ayxa Ha 1m* MI'C

0) nomyueHnue oobema noaasaemoro N, B kamepy noarorosku MI'C

B) noyiyueHue oobema nojgasaemoro C0O, B kamepy noarorosku MI'C

[Ipu 3TOM, cooTHOmIeHHE X TaK K€ aKTyaJbHO WM JJIs BOJASHOrO mapa, a
HaXOXKJEHUE KOJMYECTBA BOJbI, KOTOpPOE€ HEOOXOAMMO A00aBISATH B Kamepy
MOJIrOTOBKH TakK jkK€ HAXOIUTCS 10 ypaBHeHuIo (2.33):

02 pr X= 02 aT™M

__H;0
HZOpr -

aTM (2.33)
—~ T Yu,06

3Hast HEOOXOUMBIN PacXo]] Ta30B HYKHO OMPEIETUTh JaBJICHUE B TPyOKax
MOJIa4M ra3a.

Pacxop ra3a OyaeT pacCUMThIBaThCA M0 Cieayromieit popmyie (2.34).

Q;=S;*xV,,Q =nr?xV (2.34)

rae, Q — pacxon raza, m*/4; V — CKOpOCTh Ta3a Ha BBIXOJIC U3 TPYOKH, M/4; S
— TUTOMIAb TMOTIEPEYHOTO CCUEHUS TPYOKH, M2,

Pacxon raza Q ompeaensarcs A YIJIEKUCIIOTO Ta3a U a30Ta MHAUBUIYATHHO
Y HaXOJIUTCS CUCTEMOW YPAaBHEHHI, a CEUCHHE BEIBOJTHON TPYyOKH ra30BOTO 0aioHa

B KaMepy MOJArOTOBKH BO3ayxa OyaeT onpenaenarbes Gopmysion (2.35).
1000

PcgM PcgM
RT *‘pl= Ny, ——RT *Pj
X p X

rac S; — ceueHne BO3YXOBOJAAa KaMEPhI MOATOTOBKH BO34yXa.
>l

=S+ (2.35)
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CeueHue BO3AYyXOBOJla ONpENENsieTCss MCXOAs M3 pacxoja Bo3ayxa Ha 1
KIXK ¢ npoaykmueir Maccoil N ToHH. [Ipu OCHOBHOM peXUME XpaHEHUA
KapTodens, CKOPOCTh BO3/yXa, KOTOPHIH BXOJUT B HACHIb MPOIYKIIUUA JOJDKHA
cocraBisaTh He Oomee 1 wm/c. [73]. Tak kak KOHTEHHEpHI IITAOCIUPYIOTCH,
BO3JIyXOBOJ| JOJDKEH OBITh paccUMTaH Ha IMOJadyy BO3[yXa B CaMmblid HUXHUUI
KOHTeiHep. UeM BbllIe mTadesib KOHTEHHEPOB, TEM OOJIBIIIE TOKHA OBITH CKOPOCTh
BO3]lyXa BHYTPH IIEHTPAJIBLHOTO BO3/TyX0BO/Ia MPH 33JITaHHOM PacX0/i€ BO3ayXa.

JIist ompenenieHusT TuaMeTpa BO3AyXOBOJA, HEOOXOIUMO OPHUEHTHPOBATHCS
Ha TpeOyeMyl0 HMHTEHCHUBHOCTh BEHTWISAIMU | TOHHBI MPOAYKIMU B 4ac. [ns
MPOJIOJDKUTEILHOTO  XpaHEHHUS  CEeMEHHOro  kaptodens, WHTEHCHUBHOCTH
NPUHYUTENIBHOTO BEeHTUINPOBaHus paBHa 70M3 /T /4, IpU 3TOM, CKOPOCTH BX0Ja
BO3/YIIHOTO ITOTOKA B HACKINb HE JOUKHA MpeBbimaTh 1 m/c [22,67,73].

dopMyna a’pOIMHAMHYECKOTO pacyeTa CEYCHHS BO3AyXOBOAAa OyaeT
BBITJISLICTh CJICIYIOIIUM 00pa3zom [34]:

S=L/V (2.36)
rae, S — ceuenue Bosmyxosoma (M2), L — pacxon Bosmyxa (M3/4), V —
CKOPOCTh BO3/ayxa (M/c).

CornacHo CII 60.13330.2020 OroruieHue, BCHTUJISILIUS u
KOHJUIIMOHUPOBAHUE BO3/yXa, CKOPOCTh BO3JyXa B MAarvCTPajbHBIX KaHalIax
CUCTEMBbI BEHTUIMPOBAHUS TPEATIPUATHS YCTAaHABIMBAIOTCS B TIpezese 10 12m/c, B
KaHayax OTBETBICHMS 10 6M/c [1].

LleHTpanbHblii  BO3AYXOBOJ, B JAHHOM CIIy4ae, CUHUTACTCA KaHaJIOM
OTBETBJICHHS, ITIOATOMY pacCUyUTaeM TNPEICIbHYI0 TIPOMYCKHYI CIOCOOHOCTH
[IEHTPAIBHOTO BO3/IyXOBOJIa OPUEHTUPYACH Ha MIPEACIbHYIO CKOPOCTH BO3AYIITHOTO
MOTOKA B OTBETBJICHUU 10 (hopMyJie

L=SxV (2.37)

JIist mocTrKeHWs BBIXOJA BO3JyXa M3 KaHalla BO3JAYXOBOJA C TpeOyemoit
CKOpPOCThIO (He Oosiee 1M/c), HEOOXOIUMO CBepJieHHE TpeOyeMOoro JaHHOMY
pacxoay BO3ayXa HEOOXOJUMOE KOJMYECTBO OTBEPCTUH, KOTOphle OyayT

HaxXoaWUTbCA B MACCC IMPOAYKIWMHU U BEHTHIIMPOBATDH e€. HpI/I BBITIOJIHCHHUH CBCpJ’IeHI/Iﬁ
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KaHaJla BO3/1yXOBOJla HEOOXOIMMO YUYHUTHIBATh BEC XPAHUMOUN MPOIYKIMU BHYTPH
KOHTEMHEpA U JUAMETP OTBEPCTHUU.
Jlns 3TOTO, OIpEenenuM pacxo] Bo3ayxa Ha 1 KOHTEMHEp, UCXOAS U3 MacChl

CCMCHHOI'O KapTO(i)eJBI, COXpPaHsACMOI'O B KOHTeﬁHepe.

__ Lyxm
~ 1000

L, (2.38)

rae, L, — pacxon Bo3ayxa i 1 konrteitnepa, L, — pacxo Bo3ayxa Ha | TOHHY
IPOJYKIIMH, M — Macca MPOAYKIMH B KOHTEHHEpE.

JIns ornpeneneHusi KOJMYeCTBA CBEPJICHUN, HEOOXOIMMO BOCIIOJIb30BAThCS
crnenyomei GhopmyIoi, Kotopas OyaeT OTpa)kaTh pacxoj BO3IyxXa B KaHaje
BO3ayX0BOa (2.39).

L
n=—=x
V2

(2.39)

r7e, N — KOJIMYECTBO OTBEPCTUH, I — painyC OTBEPCTUN LIEHTPAIBHOIO KaHaJla
KIXK, V,. ckopocTh BO3yXa Ha BBIXOJE U3 OTBEPCTHUS HEHTPAIBLHOTO BO3AyX0OBO/IA.
3Has pacxoj rasa M MONEPEYHOE CEUYECHHE IUIaHTa BO3AYXOBOJA, IMOTYyYUM
dbopmyIty pacuera CKOPOCTH BO3AYIITHOTO MTOTOKA, C KOTOPOM T'a3 TOJDKEH BBIXOAUTH

13 BO3/TyXOBO/IA.

PepM_ .y
v = 1000/ (222 4 (N, — £ /Si (2.40)

IIpumem, 4TO ceueHHe BO3AYXOBOAOB OAJNIOHOB a30Ta M YIJIEKUCIIOIO rasa
S; = 0,01M?, Toraa NoayduM BO3AYLIHOTO IOTOKA, BRIXOIAILETO M3 BO3LYXOBOJA C

TEXHUYECKUM Ta30B JOJDKHA ObITh paBHA: JJis Ta3a N, VN2 = 0.62KkM/4, 1y rasa

COg, Veo, = 0.144KkM /4. PacyeT npoBeieH Ui pacxo/ia BO3/yXa, PABHBIM 10Mm3 /4.

2.3 BbIBOBI 110 pe3yJibTATaAM T€OPEeTUYECKUX UCCIIeI0BAHN I

Ha ocHoBaHuU TEOPETUYECKUX MCCIEAOBAHUM MOYKHO CHAENaTh CIEAYIOIINE
BBIBOJIbI:

1. Teopernuecku 0OOCHOBaHa BO3MOXHOCTh XPAaHEHUS CEMEHHOTO

kaptodenst B MI'C nipu aTom koHcTpykuus KJIXK, kamepsl moAroTOBKU BO3AyXa U
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BO3/IyXOBOJIbl JOJKHBI OBITh T€pPMETUYHBIMU. B cucTeMe BEHTUIISALMU JOJIKEH
UMETbCS OOpaTHBIN KJIanaH ¢ IeJIbI0 MPEA0TBPAIEHUs CMEIIMBAHUS aTMOC(HEPHOTO
Bo3ayxa U MI'C B cOCTOSIHUM MTOKOSI CUCTEMbI BEHTUJISALINH.

2. Teopernuecku obocHoBaH mporiecc noixydeHuss MI'C npu momoru
CMEIIMBAHUSA TEXHUYECKUX Ta30B U3 OAUIOHOB BBICOKOTO JaBICHHUS W
aTMocdepHoro raza. OmpeeneHsl MPONOPIIUN, HEOOXOAUMBIC IIJISI CMEITHBAHUS
ra3oB IIpHU padOTe CUCTEMbl BEHTUJISIIIUU B PEXKUME XpaHEHUS IPOTYKIIUU.

3. [Tonyuena d¢opmyna pacuera CKOPOCTH BO3AYIIHBIX IMOTOKOB JJIsi
TEXHUYECKUX Ta30B, IS MOJIYYECHUS PETYIUPYEMOU Ta30BOM CMECH IIPU 3aJaHHOM
ceyeHuu Bo3ayxoBoza u pacxoqae MI'C.

4, Onpenenen MeTo pacuera CKBaXHOCTH Hackiny npoaykunu B KJ[XK,
JUTS oTipeJieieHus] 00beMa TEXHUYECKUX Ta30B MPU BEHTUIIMPOBAHUH TIPOYKIIUU U

pacducTta SKOHOMHNYCCKHX MoKa3artesicil.
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I'naBa 3. JlabopaTopHbIe HCC/IET0BAHNS KOHTEHepa ISl XpaHEeHUsA
Kaprodeis

3.1. MeToaunka npoBeeHus J1a00PaTOPHBIX HCCJIEJOBAHUIA.

JIJisi yMEHbIIIEHUS TOTEPh CEMEHHOTO KapTodesss B IEpPHOJ, OCHOBHOIO
xpanenus B KJIIXK Heo6xoauMo 000CHOBaHUE MapaMeTpoB MOJABAEMBIX T'a30B B
KaMepy MOJrOTOBKM BO31yXa, KOTOpas SBISIETCS HEOThEMJIEMOM YacThIO Croco0a
XpaHEeHUsI CEMEHHOTO KapToders.

enbro IIPOBEICHUS 71a00paTOPHBIX WCCIIENOBAaHUM SBJISIETCA
HOJITBEPKJICHUE TEOPETUUECKUX UCCIIEJOBAHUNA O XpaHEHUU CEMEHHOTO KapTodes
B KJIXK B cpene MI'C ¢ nenpto CHUKEHHS MOTEPh MPU JJIUTEIIBHOM XPaHEHUH,
ONpEIEIICHNE JUAaMETpa OTBEPCTUHM KaHaja BO3yX0BO/Ia AHATUTUYECKAM METOJIOM,
onpenenenue pazmepa KJIXK aHaauTHUECKUM METOIOM, ONPEACIICHHE THAMETPa
Bo3ayxoBoaa KJIXK anamurnueckum MeTomnom.

[IpoBoaMMBIE MCCIIENOBAaHNS AOJDKHBI YTOUYHUTH PACUETHBIEC IMOKA3ATENH 10
pacxopy raza u onpenenauts npuroanocts KAXK s xpanenus kaproderns B cpesie
MI'C. Ilo ux pe3ynbrataMm HEOOXOJWMO MOIYYUTh AHATUTHUYECKYIO 3aBUCUMOCTH
noTepb kaprodens ot nmapamerpoB KJIXK.

3.1.1. UccnenoBanue kapTodesi ceMeHHOT0, u3yuaemblii copt «I"ama»

JlaGopatopuble uccienoBanus kaptodens copra «['amay BkioYanu B ceds
CJIEAYIOIIUE JTAIBIL:

1. N3yuenue pu3MKO — MEXaHUYECKUX CBOMCTB CEMEHHOTO KapToQes
copta «["anay, BEIpaIIeHHOTO Ha TeppuToprun Ps3aHckoit oOmacTu.

2. OnpeneneHre COOTBETCTBUS TEXHMYECKUM TpeOOBaHUSIM U
HOPMATUBHBIM JIOoMTyckaM K ceMmeHHoMmy kaptodernto ['OCT 33996-2016
«Kaptodenb cemennoi. TexHUUEeCKUE YCIOBHS U METOJIBI OMPEICIICHUS KaueCTBay.

3. AHan3 pe3yJbTaTOB MCCIEAOBAaHWW W W3YyYCHHE BIHMSHUS Ha
KaueCTBO 3al0KeHHOW mnpoaykuuu oT pasmepoB KJIIXK, nmamerpa otBepcTus

BO3AYX0BO/JAa U JUAMCTpPaA HCHTPAJIBbHOI'O BO3AYXO0BO/IA.
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3.1.2. MeToguka ormnpeaeleHusi Pa3MePHO-MACCOBBIX XapaKTEePHCTUK
CeMEeHHbIX KJIyOHel

HccnenoBanust mnpoBogwinch Ha ©Oa3e ydeOHoro xossiictea YHMUI]
«Arporexnonapk» ®I'bOY BO PI'ATY, Ha nonsix, pacronoKeHHbIX B Ps3anckoM
paiione, moc.y4.xo3. CTEHbKMHO Ha OMBITHBIX MOJSX C BHICOKOW YPOKaMHOCTHIO B
cenTsiope 2023 rona.

Ha MomeHT npoBeieHus ucciieJOBaHUM BbIIEJICHbI CIEAYIOIINE TEPEMEHHBIE
U TIOCTOSIHHBIC YCIIOBUSI, TPUMEHHUMBIE K MECTY MOCaJKU KapTodelis: TemnepaTrypa
Bo3ayxa Ipu yoopke kaptodens 14 — 20 °C, oTHocUTeNnbHAs BIaXKHOCTh BO3/TyXa
37-51%. Pabotbl mpoBoauiauck B gHeBHoe BpeMs, ¢ 10 go 16 gacos. IlouBa
CpeIHECYTIMHUCTAs, cBexkas. [ 1yOuHa 3aneranus kixyOHei He 6osee 15 cm. YOopka
MIPOBOJIUIIACH MEXAHU3UPOBAHHBIM CIIOCOOOM, C MPUMEHEHHEM MOJYIPUIICTTHOTO
kaptodeneybopounoro kombOaitHa Grimme SE150-80 arperatupoBaHHOTO ¢
TsDKENbIM TpakTopom Massey Ferguson 624.

st ompeneneHusi CpenHUX (PU3MKO-MEXaHWYECKUX TIOKa3aTeseil mepen
3aKJIaJKON MPOAYKIIMU Ha XpaHEHHE ObLIO B35ATO 32 TOUEUHbIE TPOOBI BECOM ~ 5 KT
KaXK1asl.

Du3NKO-MEeXaHUUECKUE CBOMCTBA KapTOo(desa OLEHUBATIUCH TTO Pa3MEPHBIM U
BECOBBIM XapakTepuctukaMm. OlieHKa NMpoBOAWIAChH ISl KapTo(dessi CEMEHHOTO CO

CpEIIHUM TuaMeTpoM KiryoHel 39-49 mm.
V= gnabc (3.1)

rae, a, b, c— pa3Mepbl KapTO(beJm B 3X INIOCKOCTSX X, Y, Z.

Onupascy Ha rnaBy 2 (2.2 TeopeTuyeckue HUCCIEIOBAHUS TEXHOJIOTHU
XpaHEHHs] CEMEHHOTr0 KapToders) BO3bMEM 3a JIONYILEHHUE, YTO KapTodesb nuMeeT
dbopmy AmuIicouaa, U pacu€T ero 00beM MPOBOAUTH o popmyre 3.1.

JIns HaxoXKJIeHUsl CpeAHed IJIOTHOCTH KapTodels pasMep U BeC KaKI0ro
oOpasia Obun ycpeaHeHns! (3.2 u 3.3), 3aTeM 1o CpeHeMY 3HAUYCHHUIO pacCUUTaHa
IUIOTHOCTH 110 (hopmyiie 3.4. 3a pa3mep kaprodens mpuHUMaeTcs ero oovsem [58].

B3pemmBanue npoBoauiock Ha J1abopaTopHbix Becax BJITD — 510, pazmep
KiyoHer mamepsiics ¢ momoribio 1I[-150, koHTpOoaBHBIE 00pa3Ibl MOTYYSHBI 32
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JIeHb J10 TIpoBeJeHus paboT 1o YyOopke kapTtodens KaprodeneyOopouHbIM
koMOaiiHoM (pucyHok 3.1). I[lepen B3BemnBanreM kapTodesb ObLT OTMBIT OT TPSI3H,

JUTS YBEJTMYEHUST TOYHOCTH TIoKa3aHui [58].

Ve = 27 (32)

n

rze, Vo, — cpennuit 00beM, V; — 00beM kapToders i — mpoOkl, N — KOIHYECTBO

po0.
_im
Mep == (3.3)
TJIE, My, — CPEMHSAS Macca, M; — Macca KapTodens i — npoOkl, N — KOIMYECTBO
po0.
m
Pxap = v (34)
r7Ie, M - Macca KiyOHs, Kr; V — 00beM KIlyOHs M*; Py, — TVIOTHOCTD KITyOHs
KI/M°.

3aMeppl NPOBOAMINCH B 2 3Tama: mepej 3akjIajKoil Ha XpaHEHue, mocie
nepuosa xpanenue. Ilepen 3akimaakoil Ha XpaHeHHE KOHTPOJBHBIE 00pa3Iibl ObLTH
YJIOKEHBI B CETKH, B pasHbiX 30Hax KJIXK, mmga ux moBTOpHOro 3amepa mocie

OKOHYAaHMA IICPpUOAa XPAHCHUA.

Pucynox 3.1. ®ororpadun B3BemMBaHus KapTodens s ONpeAesieHus ero

(bU3UKO-MEXaHUUECKHUX MTapaMeTPOB Mepe]] 3aKJIaKON Ha XpaHEHNe.
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Tabnuua 3.1 — 3amMepbl KOHTPOJIbHBIX 00Pa310B CEMEHHOTO KapTodes nepe

3aKJ'IaI[KOI‘/’I Ha XPaHCHHC

Tumn 3amepa Pasmep (2a, 2b, 2¢), Mm | Bec, T [TnoTHOCTB, KI/M3
MaxkcuMaIbHBIA 48*54*60,4 88,2 -

MuHUManbHBIN 39*39*52,4 54,24 -

Cpennuii 44,1*46,7*57,3 68,8 1139,88 kr/m3
IIOKAa3aTellb

3.1.3. MeToguka nipoBedeHHs] JA0OPATOPHBIX MCCJAEIOBAHMI 10
XpPaHEeHHMI0 ceMeHHOoro kaprogeas B MI'C

JlabopaTtopHble HUCCIENOBAaHUS 10 XPAaHEHHUIO CEMEHHOro KapTrodeis
npoBoauianck B Kaprodenexpanwmmme ~YHUI[  «Arporexnomapk». B
KapTodenexpaHuiInile OblIa CMOHTHPOBaHA TECTOBAas YCTAaHOBKA, MO3BOJISIIOLIAS
CO3/1aBaTh T'a30BYI0 CMECh B HEOOXOAMMBIX Mpornopuusix, s codganus MI'C.
YceranoBka nogkimodyeHa kK K/IXK ¢ moMmomper BO3LyXOBOAOB, T€PMETHYHO
COEMHEHHBIX MEeXay coOoi. Mecta CTBIKOB, JUIsl 0OecreyeHus] TepMETUYHOCTH,
0o0paboTaHbl CUIMKOHOBBIM repmetukoM. I'epmernunocts KIAXK nocturaercs 3a
CUeT COOpPKH AEPEBSHHBIX IIMTOB C NMPUMEHEHHEM CUJIMKOHOBOIO T€pMETHKa B
Mectax coequHenns yactern K/ XK ¢ KpbIlkoi 1 BO31yXOBOJAOM.

Hccnenoanns npoBOAUINCH C IPUMEHEHUEM CTALIMOHAPHBIX K aBTOHOMHBIX
npuOOpOB KOHTPOJSl Ta3a (ra3zoaHanu3aTopamH), TakK k€ ObUIM MPUMEHEHbI
npuOOpHkI ydeTa pacxoja raa 1 CKOpoCTH BO3YIIHOTO NMoToka. Crucok mpudopoB
— Tabmuna 3.2.

Tabmuna 3.2. Choucoxk mpuOOpPOB, NPUMEHSIEMBIX TIPU  TPOBEICHUU

71a00paTOPHO-IPOU3BOJICTBEHHBIX HCCIIEIOBAHUN

Ne | HaumenoBauue Koin- | Hazuauenue

BO

1 | CIIK107 OBen 1 | KonTpois 3a paboToii Beeil cucteMbl
BeHTHWISIMH. COOp aHATUTUYECKUX

JaHHBIX
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2 | Monaynb ananoroso BBojaa (MB110-8A) COop maHHBIX aHATOTOBBIX TATYUKOB
TEMIIEPATYPbI
3 | Moayns ananoroBo BeiBoga (MVY110- PerynupoBka BO3IyIIHBIX 3aCJIOHOK
224-6V)
4 | Moaoynp  JUCKPETHOTO  BBOJa-BbIBOJA [TonyueHne naHHBIX OT JUCKPETHBIX
(MK110-8/1H.4P.) JIaTYUKOB  TIOJIOKEHUS  3ACIJIOHOK,
yIpaBJIEHUE 3JIEKTPOJBUTATEISAMU U
TOH
5 | JlaTuMk BIQXHOCTM U TEMIEpaTyphbl COop naHHBIX O COCTOSIHUM BO3AyXa
(IIBT10 u [IBT100) B IIOMEILIEHUH, Ha YJIMIIE U Ha BBIXOJIE
BO3AYIIHOM MarucTpaiu M3 Kamepbl
[IOJIFOTOBKU BO3lyXa
6 | Jdaruuk remneparypsl (ATITX-003) Cbop nHaHHBIX O TeMIeparype
OPOAYKIMM B KOHTEWHepax s
XpaHeHus: KapTodens
7 | JlaTuMK KOHLIEHTpaLK YIJIEKUCIIOTOo rasa CO6op naHHBIX O KOHIEHTpALMU Ia3a
(ITKT'100-CO2) B IIOMEIICHMM W  BO3JIYIIHOH
MarucTpanu
8 | Ananuzatop KHCIOpOJa B BO3IyXe C COop aHHBIX O KOHLEHTpAIMM ras3a
uHTepdeiicom RS-485 B TOMEIIEHHWH U  BO3AYIIHOHN
MarucTpaiu
9 | l'azoananuzarop Curnan-44 AHanu3  CcOCTOSHMS  BO3JyXa B
MIOMEILIEHUU XPAHEHUSI CEMEHHOTO
Kaprodens
10 | KAXK XpaHeHue CEMEHHOT0 KapTodes
11 | Kamepa noAroToBKy BO3/ayXa C CUCTEMOMH ITonroroska cpenpl PI'C nou MI'C
BEHTUJIMPOBAHUS
12 | Amemomerp 3amMep CKOpOCTH BO3yXa BPYUHYIO
13 | JlaTuuk CKOpOCTH BO3ayXa 3aMep CKOpPOCTH BO3JlyXa B KaHalax
nepes BXOJ0M B KOHTEHHEP

HccnenoBanus mpoBOAMIUCH Ha KapTodene, copra [ama, K OCHOBHBIM
XapaKTEPUCTHUKAM KOTOPOTrO MOXHO OTHECTH: IMPOJO0JIrOBATO-OBAJIbHBIN KIIyOEHBD,

CpeIHEepaHHUI COPT, HOpMa Iocaaku Bapeupyetcs ot 30 1o 60 Teic.mmt/ra [7].
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B xome nabGopaTopHbIX HCCIE€NOBaHUNM ObUIO HCCIEAOBAHO 3 pa3mepa
KOHTEHHEpa ¢ BO3JYXOBOJIAaMHU M OTBEPCTHSIMHU B BO3yXOBOJAE PA3HOTO CEUCHUS.
JlaGopaTopHble HCCIETOBAaHUS MPOBOJWINCH B OIBITHOM KapToderaeXpaHHInIIe

YHULL «Arporexnonapk» ®I'6OY BO PI'ATY.

Pucynok 3.2 — ®dororpadumu c mecrta mepebopku kaprodens B YHUIL]
«ATpOTEXHONAPK»

Bo3nyx s BEHTWISIUAKM TOATOTABIMBAETCS B KaMEPE IMOJANOTOBKY BO31yXa,
3ateM nonaercs B K/JXK. Ananu3 temmnepaTypbl, BIaKHOCTH M COCTaBa rasa
IIPOBOJAMUTCS aBTOMAaTUYECKH KAaK B MIOMEIICHUU JJIS1 XpaHEHUS POAYKIIUH, TaK U B
KAXK. Jatunku aHanmu3a rasza yctanoBJieHbl Bo3Jie cTeHOK KJIXK, Tak kak razoBou
CMECH NOCTYIUICHUE Ta30BOM CMECH B 3Ty 30HY 3aTPYAHEHO HACHIIIBIO MPOAYKIHU.
B xaxnom KIXK ycranoBieHo mo 2 mardyMka TeMOEpaTypbl U BIAKHOCTU IS
aHaJIM3a MHTEHCUBHOCTHU JbIXaHUSI KITyOHETIJIOI0B.

B 3apaHee TDNOATOTOBIEHHOE XpaHWIMUIE MPOU3BOAWIACH  YKJIAIKA
kapTodens. OCHOBHOE XpaHEHUE B XpaHWIMILE MPUMEHUIOCH HaBalbHOE. PsagoMm ¢
KAXK ycTaHOBIE€H KOHTPOJBHBI KOHTEWHEpP, HE TepMETUYHBIA U 0e3
LEHTPAJbHOIO BO3AyX0oBOoJa. [l0 OKOHUaHMIO MepHOJa XPAHEHUS CEMEHHOIO
kaptodens (10.05.2024 r.) Obul nMpoU3BEACH aHAIU3 MOTEPh MACCHI MPOTYKIUU

(GCTCCTBCHHEUI Y6I>IJII) MAacCChbI, TCXHUYCCKHUE OTXOAbI, a0CoJIFOTHAs T'HWJIb, pOCTKI/I).
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Pucynok 3.3 — IIponecc yCTaHOBKM M MOAKIIOUYEHHUS] KaMEPhl MOJTOTOBKHU
BO3JlyXa JIJIsl XpaHEeHUs KapTodessi yCOBEPIICHCTBOBAHHBIM CIIOCOOOM

JlaboparopHass yctaHoBka coctouT u3: aByx KJIIXK, Bo3gyxoBomoB, 7/
JATYMKOB TEMIEpaTyphl, 4-X IaTYMKOB aHaiM3a ra3a, 5 [aTYMKOB aHaau3a
BJIQYKHOCTH, BEHTUJISITOPA HU3KOTO JABJICHHS, KaMepbl MOATOTOBKU BO3YIIHON
cmecu, 6aton N2, 6amnon CO2, penykropa razossie 2mT., [IJIK « CIIK107 OBeny,
AJIEKTPOMArHUTHBIC KJIallaHa, CEPBOMPHUBOJIBI KaMEPhI MOJTOTOBKH BO3IyXa.

JlaTyuku aHanu3a raza KOMOWHHUpPOBAHHBIE JAaTYUKU TEMIIEPATyphl U
BiaxkHoct noakiodeHbl K CITK107 Osen no nporokony Modbus RTU uepes opt
RS-485. K CIIK 107 moak/ro4eHbl CIeTyIOITIUe MOy : MOIYJIh aHAJIOTOBO BBOJIA,
MOJYJIb aHAJIOrOBO BBIBOJA, MOJYJIb JUCKPETHOTO BBOJA-BBIBOAA MO MPOTOKOIY
RS-485. Jlatuuky aHANOroBO THIIA IMOJAKIIOUEHBI K MOJIYJIO BBOJA AaHAJIOTOBO

BBOJIA.
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Pucynok  3.4. Ilur  aBTOMATHUKH, oOOecneyuBaOMA  pabOTy
YCOBEPILIEHCTBOBAHHOW CUCTEMBI JIJIsl XpaHEHUSI CEMEHHOT0 KapTodens

JIaTYMKH MOJI0KEHUS SJIEKTPOMArHUTHBIX KJIAIMMAHOB MOJKIFOYEHBI K MOJTYJIIO
JMCKPETHOTO BBOJA-BBIBOJA K MOPTaM AMCKPETHOro BBojJA. [IopThl IUCKpETHOTO
BBIBOJIA, OTBEYAIOIIME 3a OTKPHITHE KJIANAHOB NOJAKIIOYEHBI Yepe3 pele,
npeobpasyronue nutanue 12V B 24V, a mopThl BKIIOYEHUS DJIEKTPOJIBUTATENS U
TOH noakmroueHsl 4Yepe3 pelle K MarHuTHBIM IIYCKaTelnsM HMESl CXEMY
npeoOpa3zoBaHus dEKTpUUIecKoro Toka 12-24-380V (manHoe penieHne NpuMeHEHO

C 1IEJIbIO0 CHIDKEHUS Harpy3KH Ha OJIOK IMCKPETHOTO BBO/A-BBIBOA).

3.2 MeToanka YTOYHEHHMS] ONTHMAJbHBIX TEXHHYECKHUX MapaMeTpPoB
KAXK niist XxpaHeHUus1 CeMEHHOTr0 KapTodesst

B xone uccnemoBanuii KJIXK Obutn coOpaHbl JaHHBIC MO COXPAHHOCTH
CEMEHHOM MPOJIYKIIMH 3a MEPHOJI OCHOBHOTO XpaHeHUsi. OCHOBHOM cOOp JTaHHBIX
npoBojgmics 4 Mecsna B pamMKax J1abopaTOpHBIX — HccieqoBaHui. B

AKCIIEPUMEHTAILHOM XpaHWwHie Obiio ycTaHoBieHo 2 TectoBbix KJIXK, 1
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KOHTPOJIbHBIN KOoHTelHep. [lo okoHuaHWM TepHoAa XpaHEHUs ObUIM MOTYYCHBI
PE3YNIBTATHI O TIOTEPSIX CEMEHHON MPOAYKIIMH B YKA3aHHOM TIEPHO/IC.

3a mapameTpbl, TpeOyromue YTOYHEHUS OBbUIM TIPUHSATHI CIEAYIOIIHE
KOHCTPYKTHBHO-TEXHUYECKHE MTapaMeTPhI:

- TuaMeTp TpyObl BO31yX0BO/IA

- IMaMeTp BBIXOJIHBIX OTBEPCTHIl B BO3AYX0OBO/I€ KOHTEITHEpa

- pa3Mep KOHTeHHepa

Pucynok 3.5 — Ilpomecc 3arpy3ku pa3paOOTaHHOW MporpamMMbl st
MPOLLIUBKHU CIIK 107, oOecrneynBaroIei paboty CHUCTEMBI ISt
YCOBEPIIIEHCTBOBAHHOTO  CIOCO0Aa  XpaHEHWUs CEMEHHOTo  Kaptodens B
3aIIaTEHTOBAHHOM KOHTEMHEPE

Juamertp orBepctuii Bo3ayxosona (V) € Bapuantamu: Vp.1 = 13; Vpo = 20;
Vp. = 27.

[Ipy yTOYHEHHHM ONTHUMAJIBHBIX TEXHUYECKUX MapaMETPOB HCIOJIb30BAJICS
AHAJTUTUYECKUN  METOJl TOJy4YEeHUS 3aBUCUMOCTEH. 3a TMEepEeMEHHBbIE ;
npuanMarotrcss K XK pasznoro pasmepa, y_; — 0,825 M°, yy — 1,145M%, y,; —
1,755m>.

Pe3ynbrathl 3xciepuMeHTa 3aHeceHbl B Ta0auIy 3.3.
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Tabnmuua 3.3. — Pe3ynbTaThl 3KCHEpUMEHTa MO XPaHEHUIO KapTodens B

71a00pPaTOPHBIX YCIOBUSIX.

cDaKTOpHUH = [Torepu 3a 1 mec. xpanenus, %

Ne B3aMMOJICUCTBHE
X1 X2 X3 Okl OK2 Ox3 CpenH.

1 2 3 4 S) 6 7 8
1 - - - 1,22 1,03 0,96 1,07
2 + - - 0,81 0,63 0,58 0,67
3 - + - 1,61 1,31 1,24 1,39
4 - - + 1,6 1,36 1,22 1,41
5 + + - 1,13 1,01 0,97 1,04
6 + - + 0,73 0,51 0,46 0,57
7 - + + 1,58 1,19 1,07 1,28
8 + + + 1,04 0,94 0,83 0,94

[Ipumeuanue: X, - TnaMeTp MOJAECPHU3UPOBAHHOIO BO3AYXOBO/A, X, - pa3Mep KOHTEHHepa,
X3 - JMaMETpP OTBEPCTHH BEHTHJISIMOHHBIX. X - 3aKOAMPOBAaHHBIC YpOBHH (hakTopoB (rme - 1

MUHHMMAJIbHOE 3HaUeHue, +1 MakCUMallbHOE), Y — CPEAHHUE MOTEePH KapTodes.
Torna 3anuieM naHHbie B Ta0auiy 3.4.
Tabnmuua 3.4 — 3HadeHust (akTOpPOB DKCIEPUMEHTA TOKa3aTeleld MOTEPh

KapTodes Npyu XpaHEHHUH.

No X1 X2 X3 y1 (ITotepu, %)
1 -1 -1 -1 1,07

2 +1 -1 -1 0,67

3 -1 +1 -1 1,39

4 +1 +1 -1 1,41

5 -1 -1 +1 1,07

6 +1 -1 +1 0,57

7 -1 +1 +1 1,17

8 +1 +1 +1 0,94
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B nanpHelmeM coCTaBUM JIMHENHBIE YPABHEHHUS 110 TUITY:
y == bo + b1x1 + beZ + b3x3 (31)
Torma paccuntaem K03 PUITUEHTHI 715 IOTEPD Y

bo - CPCOHCC 3HAUYCHUC 110 BCCM OIIbITAM:

bo=(1,07+0,67+1,39+1,41+1,07+0,57+1,17+0,94)/8 = 1,036

b: = (Zy npu X,i=+1 — Xy npu Xi=—1) / 4 (3.2)
b, =-0,278

b, = (Zy npu Xo=+1 — Xy npu X2=—1) / 4 (3.3)
b.=0,383

bs = (Zy npu Xs=+1 — Xy npu Xs=—1) / 4 (3.4)
b; =-0,198

YPaBHGHHC perpeCCuu IIpUuMECT B

vy, =1,036 +0,278x; + 0,383x, — 0,198x; (3.5)

MNoTepu y1, x3=+1

® JKCNnepuMeHTbI

Pucynox 3.6. I'paduku o1ieHKH MapaMeTpoB MOTEPh MacChl KapTodens X; =
+1

Horepu (y1) Oyayr:

- CHIDKATbCS MpU YBEJIMYEHHM JHaMeTpa BO3JyXOBoAa (X;) M JAHAMETpa

OTBEPCTHH (X3), TaK Kak UxX ko3¢ dunments! orpuniatenbabie (—0,278 u —0,198);
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- YBEIUYMBATHCA MPU YBEJIMYEHUM pa3Mepa KOHTeWHepa (X;), TaK Kak

ko3 dunreHT noysoxuTeapHbIi (+0,383).

MoTepn yl, x3=-1

® JSKCNnepuMeHTbl

Pucynox 3.7. I'paduku o1leHKH MapaMeTpoB MOTEPh MacChl KapTodens X; =

Ncxons n3 pesynbratoB rpadgukoB (PucyHok 3.6 u 3.7) v BBIIIICONMMCAHABIX
3aKJIFOYEHUN MPUMEM, YTO X; — JMAMETP MOJECPHHU3WPOBAHHOTO BO3AYXOBOAA —
100mMM, X, — pasmep koHTeitHepa 1000Mm*1200MM*1200MM, X3 — auaMeTp
BEHTWISIIUOHHBIX OTBEPCTHI YCOBEPILIEHCTBOBAHHOTO BO3/lyX0BO1a — 1 5MM.

3.3 BeIBOABI IO I'J1aB€

Ucxonss w3 pe3ynabTatoB  JIaOOpPaTOPHBIX  HUCCIAEAOBAHUNA  IMMOJTYYCHBI
CJIEAYIOIINE 3HAYCHUS:

- tnameTp Bo3ayxoBojaa KIAXK — 100mm

- pazmep KJIXK 1000mm*1200Mm* 1200Mm

- IMaMeTp BEHTWISIIMOHHBIX 0TBepCcTHH Bo3ayxoBoaa K XK — 15mm

Tax xe, B Xx0/1e 1a00paTOPHBIX HCCIIEIOBAHUI ObLIH ONPEEIICHbI TOKA3aTENH
HEOOXOJMMBIC JJISI pacdeTra 3KOHOMHUYECKOTo 3(dexra oT BHeIpeHus crocoda

xpaHeHus u 3anareHtoBanHoro K/[XK.
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I'naBa 4. [Ipou3BoacTBEHHbIE UCCJIE0BAHNS KOHTEiHEpAa JJI51 XPaHEHMsI
kaprodes

4.1 IIporpaMmma npou3BOACTBEHHBIX HCCJIEI0BAHNM

[Ipou3BOACTBEHHBIE  HCCIEAOBaHUS  CcrHocob0a  XpaHEHUsT CEMEHHOTO
kaptodenss B KIAXK npoBoaumuce Ha 0aze mpeamnpusituss OOO «llepnesoy,
pacrosnoxkeHHoro mno anpecy: 391424, Psazanckas o0iacth, UydkoBCKUM p-H, C
[leptoBo, CoBerckas yi, 1. 129, oduc 1. KaprodhenbHoe xpaHuiuiie pacosioxkeHO
Ha Bbe3Jie B nocenok [leproBo u He umeet aapeca. [lToMumo kapTodenexpaHuinina
HAa TEPPUTOPUHU PACIOJIOKEHAa PEMOHTHasi ©0a3a MpeanpusTHS U CTOSHKA
CEIBCKOXO3SIMICTBEHHOM TEXHUKHU. [IporpaMMa mpou3BOACTBEHHBIX HCCIEIOBAaHUN
JIEJIATCS Ha 2 JTamna:

1. Uccnenosanne B oprannzanuu OO0 «llepneBo» B Psa3aHcKkoit
obnactu UyukoBckoro paitona, copt kaprodens «['ana» B nepuon ¢ 19.09.2024 no
24.04.2025 rona.

2. CucremMaTr3anus U aHAJIN3 MOJYYEHHBIX TaHHBIX.

4.2 O0beKT ucciae10BaHN

Oo6bexTom wuccnenoBannii Ha npennpusitun OO0 «llepneBo» siBhsieTcs
KJXK.

4.3. MeToauka mnpoBeleHUs] TPOM3BOACTBEHHBIX WCCJIEI0OBAHUIT HAa
Tepputopun npeanpusatuss OO0 «llep/ieBo» U pe3yabTaT HCCIAeI0BAHUM

Jlns  ompeneneHus NOTepb KIyOHeH cemMeHHOoro kaprodens Obuia
YCTaHOBJICHA KaMepa MOJTOTOBKH BO3/yXa, HE OTIWYAIOMIAsCS OT JabopaTOpHOM.
VYcTaHOBIEHO JBa KOHTEHEPa C OJIMHAKOBBIMU KOHCTPYKTUBHBIMH MMapaMETPaAMHMU.
Pasmep  konteitHepoB  coctaBimser  1000mMm*1200Mm*1200mMM,  muamertp
Bo3ayxoBoAa 100MM, ceueHue oTBepcTHil 15MM.

XpaHeHHE TPOU3BOJUIOCH B OJIHOM IOMEIICHUH, MOITOMY KOHTPOJb 3a
YPOBHEM YIJIEKMCIOTO Ta3za ocymiectBisuica U cHapyxu KJ/XK. Cemennoit
KapTodeab OTCOPTUPOBAHHBIA M MOATOTOBJICHHBIN NJISl 3aKJIAJKA Ha JUTUTEILHOE

xpanenue nomemaerca B KJIXK Takum oOpa3oMm, yToObI 3aKphIBaTh BEpXHUE
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BEHTWISIHMOHHBIE OTBEPCTUS B LEHTPAIBHOM BO3IYXOBOJE M MpPHU OTOM
COXPaHsIaACh BO3MOXHOCTb 3aKPBITh KOHTEUHEDP KPBIIIKOM.

Kpemmka kaxkmoro KJIIXK pomkaa ObITh momrorosieHa. HeoOxomwmo
OYMCTUTH IIPUJIECTAIOIIYIO IIOBEPXHOCTh OT CTAPOr0 I'€PMETUKA U HAHECTH HOBBIN,
CJIOEM HEe MeHee 5 MM., 4T0ObI n30exkaTh HexenareabHbix yTeuek MI'C (pucynox

4.1). Mecra CTBIKOB BO3JyXOBOJIOB TaK kK€ HEOOXOJUMO YILIOTHATH CHIMKOHOBBIM

TE€PMETUKOM, TOJIIMHON HE MEHEE 3MM.

Pucynoxk 4.1. Iporecc xpanenusi cemenHoro kaprodesns B KJIXK ¢ MI'C.

B mporecce xpaHeHuss ceMEHHOTO KapTo(dess OCYIIECTBIISJIOCH BEIECHUE
KypHajla ydeTra MapaMeTpoB B TMOMEIICHUHM XpaHWIMINA M Ha yiaune. ITO
TEeMIlepaTypa B MOMEIICHUU W Ha YJIUIE, OTHOCUTEIbHAS BIAXHOCTH BO3IyXa B
NoMeIIeHnd W Ha ynuie [6]. Pe3ynbraThl NMpOM3BOJICTBEHHBIX HCCIICAOBAHUI

NpuBEICHBI B TabuIie 4.1
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Ta6nuna 4.1 — Pe3ynbrat npon3BOACTBEHHBIX uccienoBanuit 2024-2025r.

[ToTepu cemenHoro kapTodens 3a 7 MecsIeB
XpaHCHHS
Ne n/mt Tun xpanenus [otepu kapTodens npu XpaHeHUN
Bcero
YO6bU1B TexH.
['annb
Macchl OTXOJIBI
1 CepuliHblii KOHTEHHEP 9,72 6,61 2,19 0,92
2 KIAXK 7,14 4,47 2,16 0,51
4.4 BoiBOJ 1O TJ1aBE
1. Yo6sulb Maccel mpoaykuuu Kaprodens copra «[ama» B mepuon

XpaHEeHUs B CEPUMHOM KOHTeMHepe coctaBuna 9,72%, a B KJIXK ¢ MI'C 7,14%;

2. [lokazaTtenun TEXHUYECKUX 0TX040B (CYXEUI THUJIb W CHIIBHBIC

NOBPEXJICHUSA) MPUOJIU3UTEIBHO PaBHBI

COOTBCTCTBCHHO.
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I'naBa 5. Pacuér 3xoHOMHYeCKOr0 3eKTa OT NPUMEHEHHS CIIOC00a
xpaHeHus1 ceMeHHOro Kaprodeas B KIXK

5.1 O0mue naHHbBIC

JlaHHBIC 17151 IPOBEACHHS pacueToB ObUTH B3ATHI 3a 2024-2025 rox [34].

OkoHomHuueckuil 3((HEKT MPEeanoKeHHOro crnocoda XpaHEHUS CEMEHHOTO
kapTodens B KIAKX oT ymeHbllIeHUsI TOTEPh CEMEHHOTO KapTodens YIUTHIBAIOT
COIMATIbHO — SKOHOMHYECKOE cocTosiHue Psi3anckoii oonactu [25].

CyMMapHbIil 3KOHOMHUYECKH 3(PQPEKT OT CHUKEHUS NOTePh CEMEHHOIO
martepuana 3} ,g,, PACCUUTBIBAECTCA 110 (opmyIe:

3(1)06114 = acl)n (51)
rae, 3¢, — dKOHOMUYECKUH MOKa3aTelb, 0ToOpaxkaronuii 3 HpeKTHBHOCTD OT
CHIDKEHUS IOTEPh CEMEHHOM MPOAYKLUHU B IIEPUOJI OCHOBHOTO XpaHEeHUs, py0/ro;

XpaHEeHHE CEMEHHOro KapTodenss SBISETCS CIOXKHBIM TEXHUYECKUM
IPOLIECCOM, BKIIFOUAIOUIUM B ce0s psii ONepaluii o MOArOTOBKE K XPaHEHUIO U T10
U3BJICUCHUIO KapTOQes U3 XpaHUIHUILIA.

5.2 JxoHomuyeckuii 3IPdexT, TOCTUraeMblii CHHKEHHEM MNOTEPb
NPOAYKIHMH NPH OCHOBHOM XPAHEHHHM OT IPENJIOKCHHOH cImocoda XpaHeHUs
ceMeHHOro kaprodeuas B KJIXK

OCHOBHOIl AKOHOMHYECKHMU 3(PPEKT OT CHUKEHUA TOTEePh CEMEHHOU
IPOAYKLUMHA TPU OCHOBHOM PEKHME XPAaHEHHsI JOCTUTaeTCs 3a CYET BBICOKOM
CTOMMOCTH CEeMeHHoro marepuana. lleHa Ha cemeHa kapTodenss 3aBUCUT OT
penpoayKIuu 1 ObiBaeT B 2-10 pa3 BeIlie, 4eM Ha TPOJOBOJILCTBEHHBINA KapTOQEIb.
Cxema Ha pucynke 5.1 oroOpaxaeT Bech LMK MPOU3BOACTBA CEMEHHOTO
Kaprodens.

Ha xadyecTBO M CTOMMOCTh CEMEHHOTO KapTodens BIUSIOT CIEIYONne
KpUTEPHUH, MOJICKAINE KOTUUECTBEHHON OIIEHKE:

1. MexaHu4eckue MOBPEKICHUS KIIyOHEH

2. NudexkunoHHble NOBpeXAeHUA KiTyOHel kapTodens

3. MexaHnuyeckue NpuMecy B Macce MpOayKIIUH
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MexaHuueckue MoBpeXIeHUs KIyOHel YUUTBHIBAIOTCS CTATUCTUYECKU TMEepe
3aKJIaJIKOM Ha XpaHeHHe. MeXaHN4eCKHUe MOBPEKICHUS TP COPTUPOBKE, TOCTABKE
¥ 3aKJIaJIKE BIUAIOT HA KOHEUHYIO COXpaHHOCTh KapTodens [37]. JlaHHbIi KpuTepuid
dbopMHpOBaHUS KadecTBA M CTOMMOCTH CTJIQKMBAETCS 32 CUET MCIOJIb30BAHMS
KJIXK, cokpamas moTepu u MoBpeKACHUS TpU padoTe ¢ KapToderaeM B CKIAICKAX
ycinoBusix. Tak e, Cria)XMBAaHUE HETATUBHOTO BO3JECUCTBUS MOBPEXKIACHUN
KJIyOHEeW MPOUCXOAUT 32 CUET JIEYEOHOro MEPHoJia U OUYMUCTKH OT MpHUMECEH Mpu

MMOATOTOBKC K XPaHCHUIO.

NMpou3BoacTBO MUHUKNYOHEN B
nadoparopum

MepBoe noneBoe nokonexHue

OpuruHanbHbIN
CceMeHHOM KapTodens l

Cynep cynep-3nuta

!

Cynep-anuta
ONUTHbLIA CEMEeHHOMN
KapTodenb l
Anura
MoTtpeburenu
Pucynox 5.1 — PazpaGoranHas cmexa MOJHOTO LHMKJIA MPOU3BOJACTBA

CEMEHHOTO KapTodes

K TpyaHO y4uTBIBaEMBIM KPUTEPHUSIM 00pa30BaHMsI IICHBI M KAYECTBA MOMKHO
OTHECTH WH(DEKITMOHHBIC TTOBPEKICHUS KITyOHEeH KapTodesst U B OCHOBHOM 3aBUCHUT
OT HETIPEACKa3yeMbIX IMOTOIHBIX YCIOBHM MPY BBI3PEBAHUU KapTOheTIs.

[Ipeanonaraercst yBelIndeHne MPUOBLIN OT BHEAPEHUS pe3yibTaTa HaydHO-
TEXHUYECKOM pa3paObO0TKH 3a CUET YBEIMYCHHS COXPAHHOCTH CEMEHHOTO MaTepHaia
U COXPaHCHHS JKM3HECIIOCOOHOCTH CEMEHHOTO0 MaTepHuaia, KaKk BaKHBIA (DaKTop,
OTIPEAETISIONINI UX Ka4eCTBO 3a CUET MOCPIKAHUS ONTUMATBHOTO MUKPOKJIIMATa

u coctaBa razopoii cpeanl B KJIXK mpu xpaneHnn ceMeHHOTO KapToders.
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DKOHOMHUYECKOE HccaeaoBaHue MpoBoAwioch Ha 6aze OO0 «llepieBo»
UyukoBckoro paiiona Pszanckoit oOmactu. IlpoBeaeHue  umcclieI0BaHUM
OCYIIECTBIISUIOCH B XPaHWIHIIE KOHTSHHEPHOTO THIA B TIepecUeTe Ha 001IHii 00beM
100 ToHH.

HeoOxogumo ompeaennts KO3GGUIMEHT O0ECTeYeHHOCTH YCIOBUN IS
XpaHeHus: ceMeHHOro kaprodens (Cyp):

Cxp = Cy * Gy * Gy (52)
rie, C, — kxoaddunueHt xkadecTBa ceMmMeHHoOro kaprodemns, C,,

KO3 (PUIIMEHT 3KCIUTyaTalluy 3AaHUs Il XpaHEHUs: ceMeHHOoro kaprodens, Cy, —
KodhPUIIMEHT moJAep)KaHusd MUKPOKIMMATa TMPU JUIMTEIBHOM XpaHEHUU
ceMeHHoro kaptodens. Ilpu 3aknagke Ha xpaneHue npoaykuuu C, =1,
oOecrieueHune dKCIUTyaTalluy 3/1aHus U1 XpaHeHus ceMeHHoro kaprodens C, . = 1,
Tornma, Cyx = Cyp ¥ MOTYyYHM CIICIYIOIIEE BBIPAKCHHE!

Cxp = CMK = (1 - Cn) (53)
rae, C, — ko3 PuImenT, oTpakarouuii MOTepu CEMEHHOTO KapToders.
O06o3HayuM rof0BOH 00beM peanusyemoii npoiaykuuu kKak Il,, u obmmii

roJI0BOM 00bEM MPOAYKIIMH C y4eTOM NoTeph Kak 1. ['ogoBbIe moTepu MpoIyKIIUu
MpU JUIUTEIIBHOM XPaHEHUU cocTaBUin 4%, TOr/Aa 3alullieM BhIPAKECHUE!

I, = 0,96I1,(1 — Cp) (5.4)
rze, [1, — romoBoii 00bem npoaykuuu, C, — KOdPUIHMEHT MOTEPH CEMEHHOTO

kaprodens, I1,, — rogoBoit 00beM MPOIYKIIUU C yIETOM TOTEPb.

[Ipu npoBeneHun pacu€ToB ObLT clEldaH BBIBOJ, YTO OOECHEYEHHOCTH
MUKPOKJIMMATUYECKUX IMapaMEeTPOB MPU XPaHEHUU CEMEHHOro KapTodens He
3aBUCHUT OT 3apabOTHOM TaThl paOOTHUKOB U 3aTpaT Ha OOCITy>KUBaHUE 3AaHUN U
coopykeHu. B Takux yciaoBusX sKoHOMUYECKas d(HPEKTUBHOCTh OMPEACIISICTCS
KaK pa3HOCTh BBIPYUYKH K ITPOJIAKE, U PABHA:

B, = II,, * 1,*0,06 (5.5)
rae, B, — BeIpyuka oT peanmsaunuu mnponykuuu, L, — nena peanusanuu

OpOAYKIMH po3HUUHAs, [, - r010B0I1 00beM MPOIYKIIMH C yUE€TOM MOTEPb.

85



DKCIuTyaTallMOHHBIE 3aTpaThl HA 00OPY/IOBAaHUE U 3/1aHHE 3aIlMCHIBAIOTCS B
CJIEAYIOIIEM BUJIE:
3=3,+3. =3, +Nx*t=*Il (5.6)
rjae, 3 — 3arpaThl oOuue, 3, — 3aTpaThl Ha OOCITYKUBaHUE XpaHWUIUIIA, 3, —
3aTpatbl JJIEKTPO3HEepruu, N - moTpedssieMas MOIIHOCTh SJEKTPOJBUraTelieu
cUCTeMbl BeHTWIAMH BT/4, t — Bpems paboThl cuctembl BeHTWIsiuuU, L,
CTOMMOCTBD AJIEKTPOIHEPTHUH.
Jspn = ABy = 0,96 * I1,, * B, * AC,,, * 0,06 (5.7)
rie, B, — BeIpyuKa OT MPOAAKU NMPOAYKIHUHU, PYO/T; Jyg — SIKOHOMUYECKUIH
ahdekrt; C, - K0IPOUIMEHT TOAIEepKaHUS MHUKPOKIMMAaTa MNPU JIUTEILHOM
XPaHEHUH CEMEHHOTO0 KapTodens, I, — ronosoii 00beM CeMEHHOTO KapTOherIs.

B pacuerax dopmynsl 5.5 u 5.7 yuutsiBaetrcs Hanor no ECXH, xoTopsiii
coctaBisieT 6% OT COBOKYITHOTO JI0X0/1a OPTaHU3ALUH.

5.3 Pacuer romoBoro J>KOHOMHUYECKOr0 J(pdexTa 0T NpPUMeHEHUs:
KAXK

I'onoBoii sxkoHOMHUYECKUM P DEKT onpeaenseTcss Kak pa3HHUIla MOJTy4YeHHOU
MPUOBLIN MEX]Ty XpaHeHueM Kaprodens B ctanaapTHoM kKonTeiHepe u KXK npu
XpaHEHUU CEeMEHHOTO KapTodelsss ¢ y4eToM (PUHAHCOBBIX 3aTpaT Ha XpaHeHue |
TOHHBI CEMEHHOTO KapToders.

[Ipu pacuere s3xoHOMHUECKOTO A (HEeKTa yUUTHIBACTCS pa3HUIA CTOMMOCTH
XpaHEHUs CEMEHHOro KapTodens KOHTEHHEPHBIM CIIOCOOOM M XpaHCHUEM
cemenHoro kaprodens B cpene MI'C B K/IIXK.

['ogoBoil sxOHOMHYECKUH 3(D@PEKT pacCUUTHIBACTCS C YYETOM pPa3HULIBI
pacxol0oB Ha TOJOBOE XpaHEHHWE OJHON TOHHBI KapTodens (ce0ecTOMMOCTh
npoaykin). Ce6ecTOMMOCTh CKIIAIBIBACTCS U3 CIEAYIOIMNX PACXO0B:

- 3aKYIIKa ChIPhs, KOMIUIEKTYIOIIHUX, MaTEPUAJIOB

- pacxo/ibl Ha SHEPropeCcypPChI (JIIEKTPOIHEPTHS, TOILIUBO)

- aMOpTHU3alusg 000py10BAHUS

- 3apabO0THAas TUIaTa U B3HOCHI, COLIMAJIbHBIE OTYUCIICHUS

- AIMMHUCTPATUBHLBIC, PCKIIAMHBIC U TPAHCIIOPTHBLIC pACXOAbI
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CpaBHUM ceOecTOMMOCTh TOBapa JUisi pPa3HbIX CHOCOOOB XpaHEHHS.
[Ipoananu3upoBaB MoKa3zaTeld, M3 KOTOPBIX CKJIAJBIBACTCS CEOECTOUMOCTD
MPOAYKIIMM MOKHO BBIJICJIUTH CIIEAYIOIIEE: CMEHa CIoco0a XpaHEHUs! CEMEHHOTO
KapTodes 3HaYUTEIbHO BIUSET Ha:

- 3aKYIIKY CBIPbSI, KOMIUIEKTYIOIINX, MAaTEPUAJIOB

- pacxo/ibl Ha SHEPropeCcypPChI (JIEKTPOIHEPTHsl, TOTLIUBO)

Takoe BnusiHKE CBsI3aHO ¢ yBennueHnem croumoctu KJ[XK no cpaBHEeHHIO CO
CTaHJAPTHBIM KOHTEHHEPOM U U3MEHEHUEM CI0CO0a BEHTHIIMPOBAHUS TTPOTYKIIUH,
M0 CPABHEHHIO CO CTaHJAPTHBIM CIIOCOOOM.

Jlns  pacuera SKOHOMHMYECKOTO BIUAHUSA u3-3a BHenapeHusa KIXK,
HEOOXOJIMMO paccuuTaTh CEO0ECTOMMOCTh €ro M3roTtoBiieHus. (CTOMMOCTH
CTaHJApTHOTO KOHTEHHepa s JalbHEHIIMX pacdyeToB OyneT MPUHUMATHCA 3a
PBIHOUHYIO CTOMMOCTh CTaHJAPTHOTO KOHTEUHEpA.

Cebectoumocts  KJIXK  paccuuthiBaeTCss  HUCXOAs U3  PacXoJiOB,
dbopmupyronux cedecroumocth KJIXK. Jlis ynpoiieHus: pacdeToB, K PAIHOYHON
CTOMMOCTH  CTaHJApTHOTO  KOHTEWHepa  JO0AaBUTCS  CTOMMOCTh  CBIpPbS,
JOTIOJIHUTEIBFHO HeoOxoaumoro it uzrotoieHus KXK.

JlaHHBIE O PBIHOYHOW CTOMMOCTH CTaHJAPTHBIX KOHTEMHEPOB W3 CETHU
WHTEpPHET MPAKTUYECKH HE aKTyajdbHbl. AKTyallbHas II€Ha y MPOU3BOJUTENEH
BappUpyeTcs OT 2.6 ThIC.pyO. 10 6 THIC.py0., B 3aBUCUMOCTH OT COpPTa JPEBECUHBI U
pasMepa konterHepa. [lo pasmepam K/IXK paccuntaHa CTOMMOCTh CTaHIAPTHOTO
KoHTelHepa npousBoauteneM. OHa u paBHa 4.5 THIC.pyO.

Ha pucynke 5.2 wuzoOpaxkeHa guarpamMma, OTpaxKaromias CTOUMOCTb
CTAHJAPTHOTO KOHTEWHepa U J00aBOYHYIO CYMMY, HEOOXOAUMYIO ISt

n3roroBieHus K/IXK.
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CTOMMOCTb YCOBEPLLUEHCTBOBAHHOIO KOHTEHepa

= CTOMMOCTb CTaHAAPTHOTO KOHTeliHepa ® CocHa 1 copT gon.
= Bosgyxosoapl MBX FepmeTnk

® KnanaH cb6poca n3bbIToUHOro AasneHns ® KnamnaH BO34yX0BOAa MEXaHUYEeCKUit

Pucynok 5.2 — CTOoMMOCTh yCOBEpPUIEHCTBOBAHHOT'O KOHTEHEPA

N3 gumarpamMMmbl BHIHO, 4YTO CTOMMOCTh CTAaHAAPTHOTO KOHTEWHEpA
npubam3uTensHo paBHa 64% ot croumoct KJIXK. Tak ke, Ha TuarpaMme yKazaHbl
U JOTIOJHUTENBbHBIC pacxobl HeoOxomumble Ha m3rotoBieHue KJIXK, kotopsie
cocTtaBuiH 2.7 ThIC. pyOJeit (1o JaHHBIM, MOTyYeHHBIM 1py u3rotoBiaeHnn KIXK
TUTst 1a00paTOPHBIX M MTPOU3BOJCTBEHHBIX HCCeA0BaHu). VIcXoas U3 moTyYeHHBIX
JTAHHBIX T10 3aTpaTam, MPUMEM 3a He0OXOAMMOCTh 3aMEHbI KOHTEHHEPOB pa3 B S JIeT.
[ToBhIlIEHNE PaCcX0I0B HA CTOMMOCTh | KOHTEWHEpa pa3aeauM Ha KOJUYECTBO JIET
CIIyXObl, M MPUBEIEM K IMOBBIIICHUIO 3aTpaT Ha XpaHeHue | TOHHBI KapTodes.
[Tomryunm mpuOIM3UTENBHOE YBETMUCHHUE 3aTpaT Ha XpaHEeHUe | TOHHBI CEMEHHOTO
kaptodens 688,77 pyOneit B ro.

Pacxon raza 3aBucut ot pakiuu (cpemHero pazMepa KiyoHei kaprodens).
PaccuntaeM CKBa)XXHOCTh CEMEHHOTO KapTodens ansi pacyéra KOJUYECTBA
HE0OX0AMMOro rasa Juisi XxpaHeHust kaprodens B cpeae MI'C cornacHo pacueram,
IPEACTABICHHBIM BO 2 riaBe, NOAMYHKT 2.2.1 «TeopeTmyeckoe HUCCIeI0BAHHE

CKBa)XHOCTHU MPOJYKIIMH B KOHTEHHEPE ISl XpaHEHUSI CEMEHHOT'0 KapTodes.
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VYuutsiBas cpeHui pazmep kapToders, 3aKagbBaeMOro Ha XpaHEeHHUE, U ero
CpEIHUN BEC B KOHTEHHEpPE paBHBIM 784 Kr. MOJY4YUM CKBAXKHOCTH HACHIIU
C=0,475m3.

Jns monydenus 1 M3 MI'C Ttpebyercs npubmmusutensHo 6101, N, n
npubmisuTensHo 1441, CO,. Konnuectso rasa B 6amtone 401. 6,3 M3 unmm 6300
JIUTPOB a30Ta NPH HOPMAILHOM JABIEHHUH, U 6 M YIIIEKHCIIOro ra3a B TAKOM Ke
oayutone uau 6000 JUTPOB YIVIEKUCIIOrO Traza NpH HOPMAJbHOM JIaBJICHUH.
VYuuTsiBas BBIIEU3JIOKEHHOE, TTOJlydaeM 4To ofgHoro 40 nutpoBoro Gamiona N,
JIOCTAaTOYHO JJi 3anoiHeHus u noajaepxxanuss MI'C Ha Bcem nepuojie XpaHeHUs S
KOHTeHepoB M1t XpaHeHus: cemeHHoro kaptodens B MI'C B KJIXK. YuuteiBas,
YTO CHUCTEME HEOOXOIMMO BpeMs ISl BbIXOJa Ha pabodyuil pexum, (HakTUYECKOe
YUCJIO0 MOXET OTINYaThes. Tak ke, He Malylo pOjb UTPAET U KOJIUYECTBO IIUKIIOB
BEHTWISIMU, U €€ MHTEHCUBHOCTh IPU OCHOBHOM pEXKHME XPaHEHHUs, TaK Kak
BO3/IYX PELUPKYIUPYET MO CUCTEME C YHACTUYHBIM MOIMENIMBAHUEM aTMOC(HEPHOTO
BO3/lyXa, TO Pacxoj ra3a MpUHUMAaeTCs 3a (aKTHUECKUH pacxoj Tas3a 3a Bpems
MPOU3BOJICTBEHHBIX UCCIEA0BaHUM, 3T0 2 O6amioHa 40 1. a3ota u ogun 4011 OanioH
YTIEKUCIIOTo raza Ha 7,84 1. kapTodens, cTouMocTh Ta3a coctaBuia 3.1 Teic. pyo..
HtoroBeiii pacxom raza Ha | TOHHY KapTtodens B JEHEKHOM SKBUBAJICHTE
cocrapmsiet 0,395 ThIC.pYO..

Wroro mosydnm, 4To ro0BOM IKOHOMHUYECKUH 3P(HEKT pacCUUTHIBACTCS KaK
pa3Hulla MEXJYy TOJOBBIMM 3aTpaTaMd Ha XpaHEHHE CEMEHHOro Kaprodes
CTaHJapPTHBIM CLIOCOOOM U TOJIOBBIMU 3aTpaTaMu Ha xpaHeHue kaptodens 8 MI'C B
KAXK Ha 1 ToHHY.

3 =3r,—P,—P (5.8)

y
rae, 3 — TOJOBOM HKOHOMHYECKHH OS(PPEKT OT yMEHBIICHHS IOTEPH
CeMeHHoro kaptodens, P, — nononmHuTensHbie pacxoasl Ha uzrotorieHue KJIXK,

P~ punancosie pacxopl Ha XxpaHenue cemennoro kaprodens B KJIXK 8 MI'C.
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Ta6bmuma 5.1 CymmapHblii SKOHOMHYECKHM d(dQekT B mepecdeTe s
tunoBoro xpanuiuiia Ha 100 TorH cemennoro kaprodens B nepuoa 2024-2025 roa

(mpu cTouMocTu ceMeHHOro kapTodens 60 TbIC.p/T).

Ne Cratbu 3aTpat 0O003H. Ennuuna YcoBepileHCTBOBaHHAs CUCTEMA
U3MEpEeHUs BEHTUJIMPOBAHUS
1 2 3 4 5)
1 OKOHOMHYECKHUN sdn PyG/ron 154 800,00
s dexT ot

CHUIKEHUS MTOTEPh
CEMEHHOI'0
KkapTodens B mepuoa
JUTUTEIIBHOTO
XpaHeHus

3 T'onoBoit 9 Py6/t*ron 464,23

3KOHOMUYECKUI
¢ ekt Ha IT

NPOAYKIIUH

5.4 BuiBoj 1o 171aBe

Boisisneno, uto npumenenne KJIXK mist xpaneHuss ceMeHHOTO KapTodes
SBJISIETCS OKOHOMHYECKH BBITOJHBIM, YTO OOBSCHSIETCS CHHXCHHUEM TIOTEPh
CEMEHHOW NMPOLYKIIHH.

DOxonomuueckuit 3hdext ot BHeapenus KJIXK mas xpaHeHUsS CEMEHHOTO

kaprodens B cpene MI'C cocraBun 464,23p 3a 2024-2025 rox
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3akioueHue

1. W3 ananu3a mapameTpoB XpaHeHUsi ceMeHHoro kaprodens B MI'C,
MPEIOKEHO YCTPOMCTBO s XpaHeHus cemeHHoro kaptodens —KJ[XK.

2. TeopeTnuecku onpenesieHa METOAUKa MOArOTOBKY BO3IYIITHON CMECH
Juis XpaneHus: cemeHHoro kaptodens B K/IXK.

3. AHQIUTUYECKA OMNPENENCHbl U  JKCIEPUMEHTAIBHO  YTOUYHEHBI
napametrpsl KJIXK:

- pa3mep koHTernepa — 1000mMm™* 1200Mm* 1200Mm

- IMaMeTp BO3yXoBoAa KoHTelHepa — 100MM

- TUAMETP OTBEPCTHI B BO3YXOBOJE KOHTEHHEpa — 1 SMMm

4, [Ipou3BeneH pacyeT SKOHOMHUYECKOro 3(P¢eKTa, MPeasIoKEHHOIO
KJAXK npu xpaneHuu ceMeHHOTO KapTodens, Kotopas coctaBuia 464,23 pyo/T*r
MPU PHIHOYHON CTOMMOCTH CEMEHHOTO KapTO(dEIIst «Cynep — JIUTa.

Pexomenaanum npous3BoOACTBY

[Iporiecc xpaHeHUsT CEMEHHOTO KapTodesss peKOMEHIyeTcs TMPOBOJIUTH B
KJIXK. 9To MO3BOIUT YMEHBIIUTh MTOTEPU CEMEHHOTO KapToess Npu XpaHEHHUH.

IlepcnekTuBbI JabHeIIEH pa3pado0TKH TeMbI

[IpomomkeHneM MOJNYYEHHBIX PE3YJIbTATOB MOXKET CTaTh JajbHEUIIee
ycoBepuieHcTBoBanne K/IXK myrem ynydineHus kinanaHa cOpoca JaBieHUs U

COEJIMHEHUI BO3yX0BO/Ia KOHTEHHEpa MPHU UX IITa0eTUPOBAHUU.
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Z®IBOY BO PTATY
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AKT

O mposeenny 1abopaTOPHBIX HCCIIeTOBAHHUH

Mk, HIDKEITOAIIMCaBIINECS, pefcTaBUTENb ¢denepanbHOTO
roCyIapCTBEHHOTo OIOJDKETHOro 00pa30BAaTENBHOTO YYPEXOEHHS BBICILErO
obpazoBanus «PA3aHCcKHil rocyIapcTBEeHHbINH arpOTEXHOJIOTHYECKUI YHUBEPCUTET
umenu IL.A. KocTelueBa» B NMLEe PYKOBOAMUTENS HAay4HO-HUCCIIENOBATENbCKOM,
(ONBITHO-KOHCTPYKTOPCKOMH) paboThI

npodeccopa, JI0KkTopa TeXxHuYecKuX Hayk boperuesa Cepres HukonaeBnua
U IpercTaBUTeNs YHMUII «ArpotexHonapk»y @PI'EOY BO PITATY

Psazanckoro paiiona Psizanckoi obnacti

B JIALIE aupekropa Opus BnaauMuposuya JIopOHKH HA

COCTABUJIM HACTOSIIMHM akT O TOM, YTO JabopaTopHBIE HCCIIEIOBaHUs
«ObGocHOBaHMe MapaMeTpOB KOHTeHHepa [UII XpaHEeHHS KapTodens» B
cootBeTcTBUU ¢ ianoM HUP ®I'EOY BO PI'ATY Ha 2021 — 2025 rox, tema 1
«CoBepllIeHCTBOBAaHHE TEXHOJOTHH, CPEACTB MEXaHHM3allUHU, JIEeKTpUDHUKALUH U
TEXHHYECKOTO CEepBHCa B CENIbCKOXO3SMCTBEHHOM IpousBojacTBe. [lepcnexTuBsl
pa3BUTHS cenbckux Tepputopui» (Ne roc. Per. 122020200038-8), pazpmen 1.3
«CoBepUICHCTBOBAHKE TEXHOJOIMH, pa3paboTka M IMOBBIIIEHWE HaIeXHOCTH
TEXHUYECKUX CPEICTB BO3MENBIBAHMS, YOOPKH, TPaHCIOPTHPOBKH, XpaHEHHUS U
nepepaboTKH CeJIbCKOXO03sHCTBEHHBIX KYJIBTYP B arpOINPOMBIILITIEHHOM KOMIIJIEKCEe)
BBINOJIHEHHOM Ha Kadepe CTPOUTENLCTBO HHIKEHEPHBIX COOPYIKEHUH ¥ MEXaHHUKH
OI'EOY BOPI'ATY B 2023 — 2024 roay., npoBenenbl Ha YHUIL «ArporexHonapky»
®Ir'BOY BO PI'ATY myTreM CpaBHUTENBHBIX Ja00pPATOPHBIX HCClIeIOBAHUU
CEepUMHOrO KOHTEWHepa M 3alaTeHTOBAHHOIO KOHTEWHepa JUls XpaHeHUs

KaQTOQGJ'IH.

OcHoBHasl Liesb poBeeHHs JadopaTOPHBIX HCClIeT0BaHUM — 3TO yTOUHEHUE
napameTpoB KOHTelHepa.

3a napaMeTpsl, TpeOYIOMIUE YTOYHEHHUS OBIIIH IPUHSATHI:

- MamMeTp TpyOsl BO3IyX0BOJa

- IUaMeTp BBIXOJHBIX OTBEPCTHH B BO3yX0BoIe KOHTeHHepa

- pa3Mep KOoHTeliHepa
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KOHeIl MPUJIOKeHUs 2

1. Pesymprarsr XPaHEHHUs! CEMEHHOTO KapTodens B XoJie TpexdaxTopHOro
SKCNICPUMEHTA 110 ero XpaHeHuro B KIXK:

Tabmana 1. - Pesynprars: SKCIEPHMEHTa 10 XpaHEHHIO KapToders B 1aGopaTopHbix
ycnoBusx YHHUL] «ArporexHonapk».

®akTopbl U ux MNoTepu 3a 1 mec.
N Bexoskects kapTodens. %

Ne | B3aumopeiicremne XpaHeHus, %

x1 X2 | x3 9Kl 3K2 9Kk3  |cpeaH| a3kl | 3k2 3K3 | cpeaH
1] 2 3 4 5 6 7 8 9 10 11 12
1 - - - 1,22 1,03 09 | 1,07 | 99 99 98 98,67
2| + - - 0,81 0,63 0,58 | 067 99 100 99 99,33
3 - + - 1,61 1,31 1,24 1139 | 98 97 97 97,33
4 - - + 1,66 1,36 122 1141 9 98 96 96,67
5| + + - 1,13 1,01 097 | 104 | 99 98 98 98,33
61 + - + 0,73 0,51 046 | 057 | 100 | 100 99 99,67
7| - + + 1,58 1,19 1,07 | 1,28 | 98 98 99 98,33
8| + + 1,04 | 094 ‘ 083 094 | 99 99 97 98,33

X1 - AUAMETDP MONePHU3HPOBAHHOTO BO3IyX0BOZa, X, - pasmep KOHTelHepa, X5 -
AHAMETp OTBEPCTUH BEHTHIALHOHHEIX, X - 3aKONUpPOBaHHEbIe ypOBHH (BakTopos (
rae - 1 MuHuMansEHOe 3HadeHue, +1 MakcuMansHoe), y, — CpenHHe NoTepy
Kaprodens, y, — cpenHue moKkasatem BCXOXKeECTH KapToders. y - cpenume
SHAYCHUS Pe3yJIbTATUBHBIX OKA3aTeNel Mo OIIBITY.

2 Hcxonst w3 o6paGorkn PE3YBTATOB J1a0OPAaTOPHBIX HCCITeOBAHMI
TIOTYHCHBI M IIPHHATHI CIAEAYIOLIAE 3HAYCHUS:

- imameTp Bosnayxosona KJIXK — 100mum

- pazmep KJIXK 1000mm* 1200mm* 1200nm

- AMAMETP BEHTUJISILUOHHBIX OTBEPCTHIA BoznyxoBoma KJIXK — 15mm

3amevanus wu HIPCATIOXCHUST O pmanmpHeifmeif pabote mo BHempeHuro:
IlpusHaTe KOHCTPYKIHIO KOHTeHHepa /I XpaueHus: kaprodens Lenecoo6pasHoit
4JA IPOBENEHMA NANbHEHINIX TPOU3BOACTBEHHELX HCCIIEIOBAHMI.

Hcnonuurens: )
COUCKATEIb () , - JI.H. Muxaiinos

Ipencrasurens Q Hupexrop
®I'bOY BO PT'ATY, YHMII «Arporexuonapk
HaYYHBIN PyKOBOIUTEID Pszanckoro paiiona

Psizanckoit o6mact

4\&0&:“‘ (Orso iy
3 2

P P
! Tmryéf )
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IHpuiaoxenue 3

VrBepxmaro

2025r.

Axt

O BReNpennn 3axonuennoi Hay4HO-HCCIIeI0BATENBCKOI,
OHBITHO-KOHCTPYKTOPCKOM M TEXHOTOTHIeCKOd paboTsl

(onBITHo-KOHCprKTopcxoﬁ) paboTht
pOheccopa, JOKTOpa TeXHHYeCKIX Hayk boperiepa Cepres Hukonaesmya

U IIPE/ICTABUTEIS 000 «Ilepnesoy

Yy4koBckoro paitona Ps3anckoii o6mactu

B JIHI[E AupexTopa Onera AHTOHOBHYA Bounaps

COCTaBUIIM HACTOAMMI aKT O TOM, YTO Pe3ynbTaThI HayqHO-HCCIIeI0BATENBCKO],
(onLITHO-KOHCprKTopCK0171) paboter «O60cHOBaHKE [1apaMeTpOB KOHTeliHepa s
XPaHEHUS KapTOQems» B COOTBETCTBUM ¢ mtanom HUP ®I'BOY BO PIATY ma
2021 - 2025 rox, Tema 1 «Cosepurencrsoanue TEXHOJIOTHH, CpencTB
MeXaHU3aluy, IEKTPUDUKALIH u TEeXHUYECKOTO cepBuca B
CEIBCKOXO3SUCTBEHHOM — IPOU3BO/CTEE. IlepcriekTHBEl  pasBHTHS — cenperux
Tepputopuii» (Ne roc. Per. 122020200038-8), pasnen 1.3 «CoepmencTroBanme
TEXHOIOTHH, pa3paboTka M MOBbBILIEHIE HAZIeKHOCTH  TeXHHYECKHX CPEelCTB
BO3CIBIBaHUSA,  yGopky, TPAaHCIIODTUPOBKY,  XpaHeHWs u nepepadboTku
CCNIbCKOXOSAHCTBEHHBIX  KymbTyp B arpONPOMBIIIIEHHOM  KOMILIEKCEY)
BBIIIOJIHEHOH Ha _Kadepe cTpouTeIbCcTRO HHKCHEPHBIX COOPYKEHUH H MEeXaHHKA

®I'BOY BO PIATY B 2024 — 2025 ronay., BHEJIPEHE] Ha 000 «Ilepnesoy

YUydKOBCKOro paiiona Pssanckoii o6nacTu

IIyTeM CPaBHUTENbHBIX XO3SHCTBEHHEIX HCCIIeIOBAHUN CEPUHHOTro KOHTENHEpa U
YCOBEPIICHCTBOBAHHOI'O KOHTeHHEepa JuIs XpaHeHUs KapToders.

Hposonumucs cpasaurensubie XO3SHCTBEHHbIE HCCIENOBAHUA CEPHIHOrO
KOHTeHHEPa U 3aMaTeHTOBAHHOTO KOHTEHHepa I XpaHeHus KapTodens B HepHOJ
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Konen npuioxenus 3

IMorepu cemennoro Kaprodes 3a 7
MECSIIEB XpaHEeHUs

Ilonepas
BCXOXECTh
o
pe3yneTatam

XpaHeHHS

Hotepn xaprodess pu
XpaHEeHHH

T'aums
MacCCEl | OTXOJEI
9,72 95’4%

19

Pesynerater uccnenopanus XPAaHCHHUI CEMEHHOTO KapTodels mokasanm
CHIDKEHHE IIOTEPh B 3alIaTEHTOBAHHOM KOHTCHHEpe [l XpaHeHus Kaprodens Ha
2,58% 110 cpaBHeHmIO ¢ CEPUIHBIM.
3. YBenudenue noseoii BCXOXXECTH CEMEHHOro Kaprodens mpu
XPaHCHUU KapTOQens B 3alaTeHTOBAHHOM KOHTeHHepe Iisk XpaHeHus KapTodens
cocrasuia (,9%.

Cepuiinerii
KOHTEeiHep

3ameuanus u NPENIOXeHHA 10 pmanmpHemel pabote 1o BHexpeHuro:
PESYIIbTAT MCCIeI0BaHUS KOHTelHepa (. IIATCHT Ha MONe3HyI0 Mojens No222 055 )B
Kaprodenexpanuime LIONTBEPIIMIIA _ TEOpETUYECKHE 12a00paTopHEie
HCCIICAOBAHUS COXPAHHOCTH CEMEHHOro kaprodens. IIpusmars KOHCTPYKLIMO
KOHTeWHepa JIsi  XpaHeHus Kaprodenst nenecoobpazuoit u OKOHOMHYECKHU
000CHOBAHHO.

Hcnonuurens:
COMCKaTeb JI.H. Muxaiinos
[pencrasurens Hupexrop
OI'BOY BO PI'ATY, 00O «IlepneBoy
HAYYHBIN PYKOBOIUTE YyukoBckoro paiiona
paboTs Psizanckoii o6nactu

.O.A. borpgapy
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