Mpouecc nHKkybaumm auy. Heobxoammeble
yC/I0BUA MHKYy6auuMn ANA NMONHOLLEHHOro
pasBUTUA SMOPMOHA U )KU3HU NTEHLA.

TexHonorn4yeckvie peweHnsa SEGANEL.

CpaBHUTEeNbHbLIA aHa/IN3 OTeYeCTBEHHbIX
N MMMOPTHbIX peLueHU.



® Bce maTepuanbl JaHHOM CTaTby ABNAOTCS 06 beKTaMy aBTOPCKOro npaeka. 3anpeLlaercs Ko-
nnpoBaHvie, pacnpocTpaHeHe UM Nto6oe NHoe UCMob3oBaHne NHGopMaLIL 1 06BEKTOB
6e3 npesBapuUTeNbHOMO COracus NpaBoo6aazaTens.

3a no4ytn 20 nert pa6OTbI Mbl COBMECTHO C HalWMMnN K/IIMEHTaMU
CTankmBa/simCb C pPas/iIMvYHbIMUA np06nemaM|/| B npouecce npomsBoa-
CTBad, KOTOpPblE€ BANANIN Ha KOHEUHbIA pe3ynbTarT. Mbli dHa1InN3npoBa-
nn nNpmnynMHbl BOSHNKHOBEHNA 3TUX I'IpO6J1€M C TOYKHM 3peEHUA (I)I/I3I/IKI/I
npouecca, a 3aTeM pewiasim nxXx c NOMowbro MaTeMaTU4YeCKNX METO40B.
Kpome TOro, Mbl yunTbiBa/11 NOXXeJ/1aHNA HallnX KJIMEHTOB. Enarop,apﬂ
3TOMY CCTEMa yrnpaB1eHNA I/IHKy6aT0pI/IeM NMOCTOAHHO Pa3BMBaETCA N
coBepeHCTByeTCA, He OCTaHaB/IMBaACb Ha AOCTUTHYTOM.

Mbl He TeOPETUKW, Mbl MPAKTUKN.

NHpopmaums, npeacTaBneHHas HUXe, He TpebyeT 3anoMUHaHUs.
Mbl pa3paboTanu NosIHOCTbIO aBTOMATU3UPOBaHHY CUCTEMY YNpaB-
neHus. Ytobbl HayaTb paboTy C HaWMM o6opyAoBaHNEM, AOCTAaTOYHO
HaXaTb KHOMKY «BKJUYNTb» NPU 3arpy3Ke L, U «BbIK/TIOUUTb» MO 3a-
BEpLUEHUN LuKAa.

OAHaKO Mbl TaKXKe XOTUM, YTO6bI Bbl pa3o6pasicb B HALLMX TEXHO-
norusx. No3ToMy Mbl KPaTKO ONMCbIBaeM, Kak 3TO paboTaeT, yem HaLw
TEXHOJIOTUU OT/INYAIOTCA OT TPAANLIMOHHbBIX aNIFTOPUTMOB PaboTbl B UH-
Ky6aLMOHHbIX KaMepax U Kakue rnpobnaembl oHU pelwatoT. Mbl Bceraa
rOTOBbl OTBETUTb Ha BaLUW BOMPOChI 1 06CyAUTb NTH06ble acneKTbl.

Ecnv Ha BawleM Npou3BOACTBE CO6104al0TCA CTaHAAPTHbIE TPebo-
BaHUS K MHKy6aTopusiM, pa3paboTaHHble eLlLé B COBETCKOE BpeMsi, U
YCTAHOBJ/IEHO Halle 060pyAOBaHMeE, TO Bbl MOXKETE 6bITb yBepeHbl B Ha-
AEXHOCTU npouecca MHKy6aumn. Mbl ¢ yA0BONBLCTBMEM COMPOBOXKAA-
€M HalLKWX KJIMeHTOB Ha BCex 3Tanax BHeApPeHUs HalMX TeEXHONOrnii B
NPOM3BOACTBO N BCErAa NepexxrBaeM 1 pagyeMcs 3a UX pesy/ibTaThbl.

C yBaxxeHuem, komaHga OO0 «CEITAH3/1».
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® Bce MaTepuanbl AaHHOIZ CTaTbW SBASOTCA 06BbEKTaMU ABTOPCKOro npasa. 3anpe|_|_|,aeTc;| KO-
nnpoBaHMe, pacnpocTpaHeHne nin noboe MHoe 1Cronb3oBaHMe I/IHq)OpMaLI,I/II/I 1 06BEKTOB
6es npeaBapuTeIbHOro cornacua npaBoo6na,anenﬂ.

Copep>xkaHue

AKTyanbHble Npo6semMbl U NYTU UX peLleHNs NMPorpaMmMHO-TeXHUYe-
CKUM KOMMIEKCOM SEGANEL.......ccooiiiiiiiiiiiiiiiiiiiiiiiiiiniiniinnnnnnnereeeeeeneeeeeeneaee 4
TPAANLIMOHHAA TEXHOJIOTUS ccueeneenninennniiniiiinisssssssssssssssssssssssssssssssssnns 7
TeXHONMOTUU SEGANEL........ccoiiiiiiiiiiiiereecccc s 8
TexHonorus: KOHTPO/Ib 30HANIbHOCTU B KAMEPE. ....ueveeereneeeeeeneeeessneenns 9
TexHonorusa: KOHTPO/Ib TEMNEPATYPbI ANLLA. c...eeeereerreeereerrveerecnneessennns 10
TexHonorus: KOHTPO/Ib KAQUECTBA BO3AYXA.....cceeeeerrrrrrssssssssssssssssssssnnnns 11
TEXHONOTUSA: YMHDBIN BBIBO Lo....euueeeenennnnnnnnnnnnnnsssssssssssssssssssssssssssssssesssssens 12
MepBbI Neprog MHKYBALMUN C 1 MO 9 AEHDb. ccccccveeeeceeeeecreeeecrneeeeeennes 14
BTopoin nepros MHKY6ALMN €9 NO 19 AEHb. .....eeeeeeceeerecceeeeecsneeeenennnes 16
TpeTnin nepmos NHKY6aLUN C 19 MO 271 AEHDb. ...eeevveeveeerecreeerecnneeneennnes 18
CTaHpapTHbIe TPe60BaAHUA K UHKYBATOPUISIM .....eeeeeeeeeecrnneeeereccnsnneeeeenes 19

HemMHoOro TepMmMHOB:

TexHonorun SEGANEL - TexHonornu, paspabortaHHble B komnaHuy OO0
«CEFAH3/T».

MIKO - cuctema ynpasneHUsa N KOHTPOAS MUKPOKAVMATOM B MHKYy6aTo-
pun, CO34aHHas C NprMeHeHnem TexHonoruin n ctaHgaptos SEGANEL.

NHKy6aumoHHaa aganTuUBHAsA MHTeNNeKTyaslbHasg cucTeMa - 3TO WUH-
bopMaLVOHHO-BbIYNCANTENBbHASA CUCTEMA YNpaBaeHns, CNocobHasa B pe-
a/lbHOM BpeMeHM paccTaBAAaTb NPUOPUTETHI peLlaemMbix 3a4ay 1 onepa-
TVBHO UX peann30BbIBaTb 6e3 yyacTns vyenoBeka.

MeTtabonmnyeckoe Tenao - Tenno, BblAenstoleecs B Xo4e OKUCINTENb-
HO-BOCCTaHOBUTE/IbHbBIX peakuuii B NpoLecce pocta sMbpuoHa.

www.seganel.com



® Bce maTepuanbl JaHHOM CTaTby ABNAOTCS 06 beKTaMy aBTOPCKOro npaeka. 3anpeLlaercs Ko-
nnpoBaHvie, pacnpocTpaHeHe UM Nto6oe NHoe UCMob3oBaHne NHGopMaLIL 1 06BEKTOB
6e3 npesBapuUTeNLHOro cornacus npasoobnasatens.

AKTyanbHble Npo6nemsbl U NYyTU NX peLueHns Npo-
rpaMMHoO-TeXHn4Yeckmm Komnsiekcom SEGANEL

Hanbonee Ba)kHbIMM pakToOpaMun ANA pasBUTUA 3apoabllla ABAAIOTCS
TemMriepaTypa, OTHOCUTE/IbHAA BIAXXHOCTb 1 KayecTBO Bo3ayxa. lNpobnemsl,
BO3HMKawLWme B paboTe MHKYy6aTOpUs, HanNpsiMyto CBA3aHbl C 3TUMU KJ1toYe-
BbIMW MOKa3aTenamu.

Bce TpygHOCTWN, C KOTOPLIMU MOXET CTONKHYTbLCS TEXHONOr WUHKYy6a-
TOpuSA, YCrewHo pellaeT NporpaMMHO-TexHUu4Yecknim komnnekc SEGANEL.
ABNAACbL MHTennekTyanbHOW pedbNneKToOpHOW CUCTEMOI, OH pacnosnaraer
HabopoM asropuTMOB aBTOMATUYECKOro pearMpoBaHUA Ha N3MeHeHue na-
paMeTpoB cpeabl B KaMepe Ha KaXA0M 3Tarne MHKy6aLumm n MoxeT okasaTb
He3aMeHUMYI0 U CBOeBpeMEHHYI0 nomMoLlb. Cneumanmncty ocTaéTcs TobKo
YyCTaHOBUTb TeMnepaTypHble N BNAXXHOCTHbIE pPeXUMbl COOTBETCTBYOLLME
BbIBOAMMOMY KpoOcCCy NTULbl. A TakKXXe MpPoBOAUTbL 6UONOrMYecKUA KOH-
Tponb. Bce ocTtanbHble BOMPOChI CUCTEMA peLlaeT CaMOCTOATENbHO.

3Tanbl MHKY6auuun B cucteme MIKO
Ha npumepe KYpUHOro siiua

BbICOKOTOYHOE MojAepXXaHue KPUTUYHBIX A8 Pa3BUTUS 3apobilla napame-
TPOB: TeMnepaTypbl, BAAXHOCTW, BO34yX00OMeHa, kauecTBa BO3AYLLHOWN cpejbl.

p

( ( ) [osiBNEHME eCTeCTBEHHON
Temnepatypa BHyTpM siiLa Temnepatypa B siiLie He OMyCKaeTCs Hinke BNAXHOCTW.
HUXE TEMMEpaTypbl BO3ayXa TeMnepaTypbl BO3ayxa UHKY6aTopa v noBbl- BaXHO CO30aTh ONTH-
UHKYDaTOpa WM paBHa el LUAeTCst A0 KOHLA MHKYOaLyK. MasibHbIe YCOBUS 418
0co6eHHO BaHO TOYHOE e BbIBO/JA 3apO/iblLlia U
noAfepxaHue Temnepartypbl BaxHo yctpa- % 0 TEMTEPATYPbI LA XU3HU NTeHUa
S HSTb M30bITOK *+ R
" ° TEXHONOMMS 2
Uy iz <KOHTPO/b TSI OTAHES oo| «KOHTPO/Ib KAYECTBA o“VM"“"” BbIBOA»
30HANbHOCTU B KAMEPE>» BO3/YXA»
| atan Il aTan Il 3tan
s 00000000000
1 2 3 4
Pa3Butue B giiLieBoae [uTaHKe 1 opixaHue ¢ [TuTaHue u abixaHue Mepexon
u B nepable 30-33 vaca MOMeHTa 06pa30BaHms Npy1 NOMOLLK [epuosbl yCnoXHeH!s K ObIXaHHIO
WHKY6ALMK, NUTaHWE W KENTOYHOrO KpOBOOOPaLLEHNS KENTOYHOM W 0OMeHa BeLLecTB NpM MoMoLY
AblXaHue [0 NoABNEHMS [10 Pa3BUTHS ANNAHTOMAHOIO NNAHTOUAHOM CUCTEM | (M. 11 rlonos, H. 1. Tremesikoe) TerKIX
KPOBEHOCHO CUCTEMbI. KpOBOOOpaLLEHMS. KpOBOOOpaLLEHNS
4

www.seganel.com



® Bce maTepuanbl JaHHOM CTaTby ABNAOTCS 06 beKTaMy aBTOPCKOro npaeka. 3anpeLlaercs Ko-
nnpoBaHvie, pacnpocTpaHeHe UM Nto6oe NHoe UCMob3oBaHne NHGopMaLIL 1 06BEKTOB
6e3 npesBapuUTeNbHOMO COracus NpaBoo6aazaTens.

MPNYNHBbI
1 NMPOB/IEMA

° ﬂpKO BblpaXeHHaA 30Ha/IbHOCTb B |/|H|<y6au,|/|-

OHHOW KaMepe Mo TemnepaType 1 BAAXKHOCTN.
B nTuuyHuke Hab6nwpa-

eTcs HepaBHomepr||7| e OTKNOHEHue TEMI‘IepaTypr oT HOpr| TOYHO-

POCT MOMOAHSIKA, a TaK- CTV MNoAAepXaHust B npegenax 2-3 AecaTbiX
Xe ero rnéens. rpaayca.

CepbésHoe yxyalweHne e+ OCOBEHHO KPUTUYHO C MepBOro Mo AecATbIN
KayecTBa NTeHUa. AeHb, NoKa He cpopMMpyeTCs aniaHTouC.

PELLUEHWE i PE3YJ/IbTAT

v Komnnekc SEGANEL ctabunbHo 1 KayecTBo MONOAHAKA CTAHOBUTCA OJ-
TOYHO MOAAEPXMBAET PEXUMbI C  HOPOAHbIM, MPOLEHT BbIOPaKOBKM cpe-

TouHoCTbO A0 0,02-0,04 °C. AV CYTOUHbIX UbINAAT CHMXaeTcd. [lo-
/ Pa6oTa TexHonornm «KoHTponw BbILIAETCH 30 PeKTUBHOCTb KOHBEPCUU
30HaNbHOCTY B KaMepe. KOpMa.
NMPNYNHDI
p Al NPOB/IEMA
* Bo3gyxoobmeH B Kamepe W rMnowme-
BPEMEHV A0 ABYX AHEA. Kamepe BO3HMKaeT TemnepaTypHas

Y, HaNIbHOCTb: SANLIO HarpeBaeTcs Me-
e HM3KMA NPOLEHT YCNELHOro 30Ha/IbHOC L0 HarpeeaeTcs Me
TaboNNYECKUM TEMJIOM, U CKOPOCTb

BblBOAA.
BO34YLIHOrO MOTOKa YMeHbLUAeTCs

B pe3synbTaTte nony4aroTcs 3a40X-

* WHxeHepHble MNPOCYETLI KOHCTPYK-
NNKN, cnabble U HeXM3Hecnocoo6-

UMW NOTKa N ero yCtTaHOBKN.

Hble ocobw.
PELWEHVE (SN RGN PE3Y/IbTAT
PaboTa TexHonornn SEGANEL: BbiCcOKMI NpoLEeHT BbIBOAA, MePUOZ Bbl-

Boa 14-20 yacoB, OTCyTCTBME Hpaka no
_ BUHE WHKybaunun. TexHonorn uHoop-
v «KOHTpO/Ib TEMMepaTypbl ANLa» MVPOBaHbI O X04e NHKYybaLunn Ha Bcex

V4 «KOHTpOﬂb 30Ha/IbHOCTU B STanax rpouecca. JTO no3BonseTr yBe-
Kamepe» NNMYNTE NPON3BOANTENIBHOCTb TPYyAa.

v «KOHTpO/b KayecTBa BO3AyXa»

www.seganel.com




® Bce maTepuanbl JaHHOM CTaTby ABNAOTCS 06 beKTaMy aBTOPCKOro npaeka. 3anpeLlaercs Ko-
nnpoBaHvie, pacnpocTpaHeHe UM Nto6oe NHoe UCMob3oBaHne NHGopMaLIL 1 06BEKTOB
6e3 npesBapuUTeNbHOMO COracus NpaBoo6aazaTens.

HenpaBunbHoe pacnono)keHue 3apoapilla, a
3 ROV N Tak>Kke noruéLive aM6pUOHbI, KOTOpPble 3amMepnn
B npouecce HakMéBa aliLa. 3a40XJ1IMKW.

NMPNYUHDLI

* [lo3pgHAas nepeknajgka B BbiIBOAHYHO KaMepy NpnBoAUT K TOMY, YTO 3apo-
Ablll HE ycnen 3aHATb npaBwuibHOE MNMOJs1I0O>KeHWne A0 Haknéesa (K1HOBOM
BBEPX OTHOCUTE/IbHO NMNOBEPXHOCTU 3emMnn).

* HepocTtaTo4yHas CKOPOCTb N Ka4ecTBO BO3AyX006MEHa Bbi3blBa€T JIOKaJlb-
HbI neperpeB M npeebilleHNE HOPMbI KOTMYECTBA YIeKncioro ra3a B
BO34yXe B KaMepe.

PELLIEHVE 0 N PE3V/ILTAT

v TMepeknazka auL, B BbIBOAHYHO MpaBnnbHOE pacnosoxeHne sMbproHa
Kamepy He MeHee, 4YeMm 3a 36 (OTCYTCTBME CMEPTU 13-3a HEMpPOK/IERA),
YacoB A0 HaknéBa. OTCYTCTBUE AedeKTOB, BbI3BaHHbLIX Hapy-

LWeHneM npouecca MHKybauun. CBoes-
peMeHHasi MoMoLLb 1 MHGOPMUpPOBaHKe
TexHosora.

v PaboTa TeXHOMOr U «YMHbI
BbIBOJY.

Mpu pasBuTM  3M6pPMOHA  3HaA4YUTEsIbHOEe
OTK/IOHEeHue TemrepaTypbl OT HOPMAaTMBHOIO
peXXuMa B CTOPOHY MOBbILIEHUA WUAWN MNOHUXKEHUS
MOXeT BbI3BaTb C6oM B npouecce KAeTOYHOro
AeneHusa 1, Kak cneacrteve, pasBuTUe MaTonorum
npun ¢opMmMpoBaHUM opraHuU3ma.

www.seganel.com




® Bce maTepuranbl JaHHOW CTaTbM ABASOTCA 06BbEKTaMM aBTOPCKOro npaea. 3anpeLyaercs Ko-
nrpoBaHe, pacnpocTpaHeHve Uan 1lboe NHoe NCNOoNb30BaHNe NHGOPMaLIMK 1 06 BbEKTOB
6e3 npesBapuTeNLHOrO cornacus npaBoobnajatens.

TpagLMNOHHAA TeXHONOrus

(BTOpas NnonoBUHa NHKY6aLKn)

Bbixoz oTpaboTaHHOMo
BO3/JyXa Yepes 3aC/IOHKY

| lNopaua
CBeXero BO34yxa
yepes 3aC/IOHKY

MoTok xonogHoro
BO3Ayxa npu pabote
pagmnaTopos
oxnaxaeHus

MNoTepa Tenna yepes non.
BcneacTBme noHMKeHHas
TemMnepaTypa B 3TOI 30He.

/

Kputnueckme oinbKn TeXHONOMNI:

MepeoxnaxaeHwue aliL, 0T pagraTopa OXNaxAeHnsa 1 nona.
MNeperpes AL, BHYTpY Tenexexk.

PerynnpoBka Bo3ayxobMeHa B kKamepe He NpeaycMOTpeHa.

B pesynbTaTe:

* W-3a HepaBHOMEpPHOCTU TeMNnepaTypPHbIX 30H PAaCcTAHYTO OKHO BblBO-
Aa (neperpes - BbIBOJ, paHblLe, HeA0rpeB - BbIBO/, MO3Xe).

* Py4yHbIM ynpaBieHMeM NOTOKaMn BO34yxXa HEBO3MOXHO TOUHO pe-
rynMpoBaTb BO34yX006MeH B Kamepe ( KUCNopoa/yrnekncblii ras).

« KauecTBO NpoayKUUM yA0BNETBOPUTENLHOE.

www.seganel.com



® Bce maTepuanbl JaHHOM CTaTby ABNAOTCS 06 beKTaMy aBTOPCKOro npaeka. 3anpeLlaercs Ko-
nnpoBaHvie, pacnpocTpaHeHe UM Nto6oe NHoe UCMob3oBaHne NHGopMaLIL 1 06BEKTOB
6e3 npesBapuUTeNbHOMO COracus NpaBoo6aazaTens.

TexHonornm SEGANEL

(BTOpas NnonoBUHa NHKYy6aLK)

Bbixog oTpaboTaHHOro
BO34yXa Yepes 3aC/IOHKY

MNopaya
— CBeXero BO34yxa
yepes 3aC/I0HKY

PaavnaTtop oxnoxaeHus
He ncnonb3syeTtca

(
3am\4

e 6onee 0,3 °C

TEXHO/IOMMS B pesynbTate:
L p (39 <KOHTPO/Ib * HeT 30HanbHOCTM B Kamepe.
" 30HAJIbHOCTM B KAMEPE» PaBHOMepHasi TemriepaTypa no Bceli
Kamepe.
o TEXHONOIN4 * OKHoO BbIBOAA He 6onee 24 yacos.
~p 3B KOHTPOIb « ABTOMaTU4ecKoe yrnpasfieHne

@ TEMNEPATYPbI SALA»
BO3gyxoobmeHoMm (  kucnopopg/

YyrneKncnablia ras).

% TEXHONOTWA * KayecTBO NpoAyKLMN OT/INYHOE.
) : | «KOHTPOJIb KAYECTBA
< BO31YXA»

www.seganel.com



SEGANEL

Bce maTepuanbl JaHHOM CTaTby ABNAOTCS 06 beKTaMy aBTOPCKOro npaeka. 3anpeLlaercs Ko-
nnpoBaHvie, pacnpocTpaHeHe UM Nto6oe NHoe UCMob3oBaHne NHGopMaLIL 1 06BEKTOB
6e3 npesBapuUTeNbHOMO COracus NpaBoo6aazaTens.

TexHonoruna: KOHTPOJ1b 30HAJILHOCTU B KaMepe.

KoHTponb 30HanbHOCTK: [aHHaa TexXHOoNoruns

No3BONSAET N3bexaTb NepeoxnaxieHna AL, B HUX-
Hei YacTy Kamepbl. OHa BbIpaBHMBAET TeMrepaTypy
B HV>XHen yactn kamepsl ¢ 1,0-1,5 °C go 0,2-0,3 °C.
DTO N03BONSAET YBENNUYNTb MNPOLLEHT BbIBOANMOCTH
N COKPaTUTb Nepuoj BbiBoAa NTeHU0B. MakcnMarb-
Hasg 3G PeKTUBHOCTb JAHHOW TEXHONOMMU AOCTUra-
eTCs B X0/104HOe BpeMs roja.

KOHTpOfIb 30Ha/IbHOCTWN B KaMepe

C yCTaHOBNEHHbIMU cucTtemamu MIKO

Bbixog oTpaboTaHHOro
BO3ZyXa Yepes 3aC/I0HKyY

\/
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® Bce maTepuanbl JaHHOM CTaTby ABNAOTCS 06 beKTaMy aBTOPCKOro npaeka. 3anpeLlaercs Ko-
nnpoBaHvie, pacnpocTpaHeHe UM Nto6oe NHoe UCMob3oBaHne NHGopMaLIL 1 06BEKTOB
6e3 npesBapuUTeNbHOMO COracus NpaBoo6aazaTens.

TexHonorus: KOHTponb TemnepaTtypsbl Sla.

Cuctema nosBosiseT nsbexaTb neperpesa AnL, UYTO
0COB6EHHO BaXHO, KOrAa OHU aKTVUBHO BblAENAT Tern-
no. OxnaxzaeHvie oCyLLeCTB/IAETCA 3a CHET UCMapeHuns
BOJbl B CCTEME YBNAXHEHUS.

Kanenbkn BoAbl 13 BO3JyXa MCNapArOTCa B MecTax
Hanbosbllero TernioBblAeNeHNs — BO3/1e SAuL, 4TO
obecneyrBaeT UX oxJiaxgeHne. 370, B CBOKO o4vepesb,
NO3BONAET COKPaTUTbL Mepuoj BbiBOJa U YBENINYUTb

NPOLLEeHT BbIyNIeHNA MTEHL0B, YTO 3HAYNTE/IbHO YNy4LlaeT UX KayecTBo.

NHKybaLroHHasa kamepa oxnaxzaeTcs 6e3 Ncnosib30BaHVA 3MeeBIKOB, KO-
TOpPble OCTAKTCA TOJIbKO Ha C/lydalrt aBapuHbIX cuTyaumii. Boga He civBaeTtca B
KaHann3aumio, a eé pacxo] coctaBngeT Bcero 2-4 ntpa B vac.

KonunuecTtso BblaenseMmoro MeTabéosiMyeckoro Temnsa aiuamm
B 3aBMCMMOCTI OT AHSl MHKY6aLMmM N BANSHUE ero Ha Bo3A4yXo06MeH

OxnakgeHve UL, MeXXAy psAaMu JI0TKOB
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® Bce maTepuanbl JaHHOM CTaTby ABNAOTCS 06 beKTaMy aBTOPCKOro npaeka. 3anpeLlaercs Ko-
nnpoBaHvie, pacnpocTpaHeHe UM Nto6oe NHoe UCMob3oBaHne NHGopMaLIL 1 06BEKTOB
6e3 npesBapuUTeNbHOMO COracus NpaBoo6aazaTens.

TexHonorus: KOHTpo/1b KayecTBa Bo34yXa.

OnpeseneHne HeOHXOANMOrO KONNYeCTBa CBEXEro
BO34yXa (KMC/IOpOAa) B Kamepe OCyLLeCTBSeTCH aBTo-
MaTU4YeCKN C MOMOLLbIO CUCTEMbI YrPaBAeHUs BEHTU-
NATOPOM BO34yXO006MeHa (MMMOPTHbIE Kamepbl) WIn
BO3AYLUHbIMY 3aC/IOHKaMU (OTeveCcTBeHHble KaMepbl).

Cuctema paboTtaeT Ha OCHOBe MeTabonMyeckoro
Tenna smMo6pmoHa (nLo). Yem 6onblue 3apojblll, Tem
6onblLUe OH BblgeNsieT Ternsia v yrnekucnoro rasa.

CncTtema paccumTbiBaeT KOIMYECTBO BblAeNSeMOoro Tenia 1 Ha OCHOBaHUN
3TOro nokasaTesnia yrnpasnsieT BO34yX00ObMeHOM B MHKYO6aLIMOHHOWN Kamepe.

Mpwn 3aknagke pasHbiX BUAOB NTWLbI B KaMepy nokasaTtesb TenjoBblgene-
HUS MEHSAETCH, U CMCTeMa aBTOMaTUYeCKM HaCTpamBaeTCs Noj KaX bl BUA.

TexHoNornsa yymtbiBaeT BO34yXO006MeH B NoOMeLleHUn nHKybaTopus. MNpu
NJ10XOW BEHTUNALMN B MOMeELLEHNN CUCTEMA YBE/INYMBAET BO34yX00OMeH B Ka-
Mepe, YTObbl 0becneunTb HEOBXOAMMbI YPOBEHb NOAAuUN BO34yXa.

Becb TexHONOrnyecknin Npouecc NPoxXoAnT aBToOMaTNYeCkn, OLNGKN ore-
paTtopa nckaoyeHbl. Onepatopam OCTaéTcst KOHTPOAMPOBATL NPOLEecC Ha ANC-
neTyepckoM nynbTe.

TakXe yMeHbLLUaeTCs pacxos 31eKTPo3Heprum MnH1UmMyM Ha 20% no cpaBHe-
HUIO C 060pYyAOBaHVIEM APYTUX MPOU3BOANTENEN.

Bbixog oTpaboTaHHOro
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® Bce maTepuanbl JaHHOM CTaTby ABNAOTCS 06 beKTaMy aBTOPCKOro npaeka. 3anpeLlaercs Ko-
nnpoBaHvie, pacnpocTpaHeHe UM Nto6oe NHoe UCMob3oBaHne NHGopMaLIL 1 06BEKTOB
6e3 npesBapuUTeNbHOMO COracus NpaBoo6aazaTens.

TexHonoruvs: YMHbI BbiBOJ,

s TexHonorna «YMHbIiA BbiBOA» B cucteme MIKO
v Ha npumepe KypUHbIX au1L.

ObopysoBaHMe cObNOAAET pPexXum
NHKYbaLMM cornacHo 6unonorunye-
CKUM  TpeboBaHMAM  3apOoAblILLa,
AaXe ecn B NomeLLeHNn NHKybaTo-
pus eCTb HapyLleHus TemnepaTyp-
HO-B/IQXXHOCTHOIO pexuma.
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® Bce maTepuans! JaHHON CTaTbW ABASIOTCA 06bekTamy aBTOPCKOro npasa. 3anpeLyaeTcs Ko-
NMpoBaHVe, pacnpocTpaHeHne nnu ntoboe NHoe NCNonb3oBaHMe NHGopMaLUM 1 06BEKTOB
6e3 npesBapuTeNLHOrO cornacus npaBoobnajatens.

1 3tan. MpeaBapUTeNnbHbI pEXXUM U HaK/EeB.

Mpw 3anycke kKamepbl CUCTEMA BbIXOAUT Ha NpeABapUTeNbHbIV pexmnm
NoALEP>XKaHWA TeMnepaTypbl U BAAXHOCTW, MPY 3TOM 3aC/I0OHKa B aBTOMa-
TUYECKOM pexrMe OTKPbIBAETCS MO MeTaboimyeckoMy Teny, onpesenss
HeobXoANMbI BO34yX006MeH B KaMepe, obecrneurBas CBeXNM BO34yXOM
3M6pPUOH. Boaa No 3agHen cTeHke BbIK/OYEHa (MyxoyaaneHue).

2 3Tan. MaccoBbi BbIBOJ,.

MNpn HakneBe AKL, B Kamepe MPOUCXOAUT MU3MeEHeHue TemnepaTyp-
HO-B/MIAXKHOCTHOTO pexmnma. MeHsaeTca TemnepaTypa, BblAeneHve Tenna
OT AL, yBeNMYMBAETCH, NOBbILLAeTCH BIaXHOCTb. CncTema onpejenser,
YTO B KaMepe HauMHaeTCa BbIBOA 1 CamMa NepexoiuT B BbIBOAHOW PeXUM.
CucTteMa BkIKOYAET noady BoAbl MO 3aJHeN CTeHKe, YTobbl He neperpe-
BaTb NTEHLOB 1 OAHOBPEMEHHO CMbIBAaTb NyX (MyxXoyAaneHue).

Cncrema QUKCMpYeT TeKYLLMM Yyron OTKPbITUSA 3aC/IOHKU B BUAe 3aja-
HUA. (MpyMep: JonycTM TekyLwmin yron oTkpbiTra 30 rpagycos, cuctema
cama cebe yctaHasnumBaeT 3agaHuve 30 rpagycoB). Bo BpeMs BbiBOAA 3a-
C/IOHKa MOXET OTKPbIBATLCA Ha 3HaYeHWA BblLLe, YeM YCTaHOB/IEHO 3a/a-
HVe, Ha JIIBYI0 BeNUUVIHY, KOTopasa TpebyeTcsa A1 obecrneyeHns CBeXnM
BO34yXOM. TO eCTb 3aC/IOHKA OTKPbIBAETCH MO KOJIMYECTBY BbIYMUBLLNXCS
NTeHUOB. YeM 60/ibLUe OHW AbILLAT Nerkumu, TeM 6osblle OTKpbIBaeTCs
3aC/IOHKa, obecneyrBas UM AbixaHue.

B 310 Xe Bpema nAeT npoLecc BblYMC/IEHUA 3a4aHNA Yyria OTKPbITUA
3aC/IOHKN Anga Tpetbero 3Tana (Cywka n gocngaka nrteHuos). Cuctema
onpesenseT CKOMbKO byeT cnaeTb NTEeHLOB Noc/ie BbiBOAA N HeObXoAu-
MbI UM 06bEeM BO34yxa ANS XN3HeobecrneyeHus.

Mpy BKNHOYEHUW BbIBOAHOIO pexmma B Kamepe 3ajaHue o Bnax-
HOCTK 6bI10 60%. CncTemMa NepexoAnT B paboTy 3a CUET eCcTeCTBEHHON
B/IAXKHOCTW, @ He 3a cYeT nojayv Boabl. [1py BbINynaeHU U3 a1l NTeHLUb
MOKpble 1 HaUYMHAaKT BbICbIXaTb, TEM CaMbIM MPOBOLMPYHA MOBbILLEHVE
B/IAXXHOCTN.

3 3tan. Cywika v gocupaka.

Mocne Toro Kak NPOXoAuT MacCoBbIV BbIBOJ, BNAaXXHOCTb HaUVHaeT na-
AaTb, onyckaeTtca 40 3agaHud B 60%. CrcteMa NoOHMMAET, YTO BbIBOA MNPO-
Lwen n nepexoanT B TpeTui 3tan. OTKIKYaeTca BoJa MNo 3a4HeN CTeHKe.,
3acnoHKa MeHseT 3aJaHne Ha TO, KOTOpOoe BblYMC/IIa BO BTOPOM 3Tane u
nepexoAnT B NOALEPXaHMeE XU3HeobecneyeHVs LblinaaT. ITOT airfOpUTM
cAenaH ANns Toro, utobbl 3aC/IOHKa He BepHy/nacb Ha AOBbIBOAHOE 3aja-
HVe 1 He 3ayLUnna NTeHLoB.

Ecnn Bo3ayxoobmeH B nomelleHUM byaeT HapyLlaTbCs, TO cucTema
HauYHeT OTKPbIBATb 3aC/IOHKY, BMAOTb 40 MAaKCMMyMa, YTO6bLI 0becneumnTb
JblXaHune,

13

www.seganel.com



Bce maTepuanbl JaHHOM CTaTby ABNAOTCS 06 beKTaMy aBTOPCKOro npaeka. 3anpeLlaercs Ko-
nnpoBaHvie, pacnpocTpaHeHe UM Nto6oe NHoe UCMob3oBaHne NHGopMaLIL 1 06BEKTOB
6e3 npesBapuUTeNbHOMO COracus NpaBoo6aazaTens.

SEGANEL

1 MepBbii nepuoa NHKyb6auum c 1 No 9 AeHb.

Hauyano nHky6auwum - nepsble 5-6 fHeN.

DTO Nepunoj OKOHYaHNA racTpyfsaLnm, 3akNasKy BCex NMPoBU30pHbIX 060/10-
yek, anddepeHUVPOBKN N opraHoreHesa, GOpMMPOBaHUS Tena 3apoblla. B
nepsble Xe AHW AnddepeHumpyeTcs nosl.

3T0 Nepuoz o4eHb MHTEHCMBHOIO 06MeHa BeLLecTB. IHTEHCMBHOCTL 06Me-
Ha BEeLL,eCTB, POCT 1 Pa3BUTME 3apO/bILLa B 3TO BPEMS YCUIMBAKOTCSA NMPY NOBbI-
LLUEeHNM TeMnepaTypbl BO3AyXa.

ﬂlﬁLl,a JIErko TepAr0T BOAY B CBA3U C UCMapeHneM ee N3 6enka.

I3MeHeHsa BHeLUHNX yCI'IOBI/IVI B 3TO BPEMA BbI3blBAKOT rny60|<|/|e O6I_I_I,I/Ie
M3IMEHEHWNA MO1040I0 OpraHmM3amMa. OHwM MOTYyT 6bITb NONOXNTENIbHBIMN N OT-
pruatTe/ibHbIMW. MHorme nameHeHus H606paTI/IMI:>I M NMO3TOMY NMpuUBOAAT K N3-
MEHEHNIO BCEro nocdiegyroulero Xxoda pasBmntTuA. Uem NiydLue 3a710XXeHa OCHOBaA
pasBnTNA OpraH3Ma 1N 4em nydile pa3BmMBaAE€TCA 3apodbill B HaYa/IbHbIX CTa-
AnAax, TeM ycnewHee NA4eTt ,u,aane|7|Luee €ro pa3snTmne B 3ap0,£l,bII_IJeBI:>II7I ", Haao
nosiaratb, B nodiesapobilleBble NMepmnoabl.

OTcTaBaHVe B pa3BUTVN B HadajbHble CTajuKn faneko He Bcerga Moxet
6bITb KOMMEHCMPOBAHO B AalbHEeNLLEeM, Aaxe 1 04eHb 61aronpusTHbIMU yC10-
BUAMW XN3HN. BOSHUKLLWE B 3TO BpeMs U3SMEeHeHUs MOryT nepegaBaTbCcs
notomMmcTBY (M. B. Opros, E. H. Kyykoeckas).

XopOLuee passuTne 3apop,b|Lue|7| B nepeble AHW |/|H|<y6a|_|,|/||/| MOXeT npounc-
XO04NTb TOJIbKO Mpn yCMIEHHOM o6orpeBaH|/||/| Al 1 npm MakKCMMa/llbHOM CO-
XpaHeHNN B HNX BOAbI.

HepaBHOMepPHbIV POCT MOJIOAHSIKA B

MPOBJIEMbI ..
NTUYHUKE, NageXX MoJIoAHSAKa.

NMPNYHbI

* SlpKO BbIpaxeHHas 30Ha/NbHOCTb B
NHKYBALMOHHOM KaMepe Mo Temne-
paType 1 BAAXHOCTW C NepBOro no

° Oxna>|<,u,eH|/|e BO34yLUHOro noToka B
HUXXHEW Yyactun KaMepbl N3-3a KOHTaK-
Ta C 6€TOHHbIM MOJIOM.

AECATbIN JeHb 0COBEHHO KPUTUYHO,
noka He chopmMUpyeTCst annaHTouC.

NHXeHepHble MPOCY&TbI B YCTAHOBKE
MEeCTOMOIOXKEHWNS AaTuMKa Temnepa-
Typbl.

HapyLueHve repMeTnyHOCTM KaMepbl.

www.seganel.com

I3MeHeHVe CKOpOCTU OCHOBHOIO
BO3ZYyLLUHOro NoToka B Kamepe 13-3a
KOHBEKLMOHHOro MoTOoKa ropsyero
BO3/JyXa OT MOBEPXHOCTV CKOPJYMbI
neperpeTtoro metabonuyeckmm Te-
naoM and. Takke MoXeT 6biTb Bbl-
3BaHO 0COBEHHOCTAMU KOHCTPYKLINN
N pacnonoXeHmnem 0TKOB.
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® Bce MaTepuanbl JaHHOV CTaTbL SBASOTCS 06beKTaM1 aBTOPCKOro MpaBsa. 3anpeLlaeTcs Ko-
NYpoBaHYe, pacnpocTpaHeHvie Unx Nt060e NHOE UCMoNb30BaHNe MHGOPMaLK 1 06 HEKTOB
6e3 npesBapuUTeNbHOMO COracus NpaBoo6aazaTens.

MpUYMHON BO3HUKHOBEHUS CUIbHOW 30HANIbHOCTN B MHKY6aLMOHHOW
Kamepe MoXeT 6bITb HeA0CTaTOYHasa TOYHOCTb M3MepPeHUs N noaaep KaHua
TemnepaTypbl, KOTOpasi 3aBUCUT OT KJlacca TOYHOCTU aBTOMAaTUKMN.

PasHble npomu3BoguTenu pAonyckarwT ¢dakTnyeckme OTK/IOHEHUs OoT
HOPMbl TOYHOCTU NOAAEp>XaHUA TemnepaTypbl B npegenax 2-3 AecATbIX
rpagyca (no nacnopty — 0,2-0,3), HO Ha NpaKTUKe 3TOT pa3bpoc MoXeT ObITb
ewé 6onbLue.

[axe Takme HebobLLIOE OTK/IOHEHUe TemnepaTypsbl (Ha 0,2-0,3 °C), yxe
NPUBOAAT K HEraTUBHbLIM NMOC/1eACTBUAM.

CtaHpaapToM SEGANEL cumnTaeTca MakcuManbHoe OTK/IOHeHMe Bripeaenax
0,02 - 0,04 coTbIX rpagyca.

OTKNOHeHMe OT 3TUX MnokasaTesiel, ocobeHHO B nepBble 5-6 AHen
MHKYb6aLuuun, NpMBOAUT K CEPbE3HBLIM NOTEPAM KayecTBa.

MHoOrne MsmMmeHeHUs ABNAKOTCA HEO6PAaTUMbIMU M MOTYT NMOBAUATb
Ha BecCb NMocseAylLMA Xo4 pa3BUTUA NTeHUa. bosiee Toro, BO3HMKLUME B
3TO BpeMsi U3MEHeHM S nepeaarTcs NOTOMCTBY (0CO6€HHO KPUTUYHO AJis
NnJieMeHHbIX PenpoayKTOpoB).

PELUEHWE

v Knacc TouHOCTU MHKY6aLUMOHHbIX ccTeM MIKO cooTBeTCTBYET CTaHAapTaMm
SEGANEL n obecneuvBaet noggepxaHume teMmrnepatypbl ¢ TOYHOCTbHO 0,02-
0,04 °C.

v TexHonorusa «KOHTPONAb 30HaNBHOCTM B KaMepe» MO3BOJISIET BblpaBHMBATL
MOHWXEHHYI TeMnepaTypy B HUXXHE YacTu KaMepbl (B KOHTaKTe ¢ 6eTOH-
HbIM MOI0M) A0 33a4aHHOr0 3HAYeHKS.

v MMpu yctaHoBke cnctem MIKO B kKamepbl Apyrx Npon3BoanTeneli Npon3Bo-
ANTCA PEKOHCTPYKLMA KaMep, BKAOYasa BbipaBHVIBaHME CKOPOCTY BO3AYLL-
HOro NOTOKAa W NMPaBUbHYH YCTaHOBKY AaTUYMNKOB.

TEXHONOIMA

PE3Y/IbTAT %) «KOHTPOJIb
~ 5 S OHATLHOCTH B KAMEPE»

v OfHOpPOAHOE KayeCcTBO MONOAHSIKA, CHUXEHMe npoLueHTa bpaka cpean cy-
TOYHOr0 MOJIOAHSIKA.

v YnyulieHve KOHBepCUM KOpMa.

v CrabunbHas paboTa kamepbl He TpebyeT nogbopa pPexrMOB B 3aBUCMMOCTA
OT Ce30Ha (31Ma-NeTo), UTO YNpPOLLAET aHaNN3 BbIBOAA N BHECEHME KOpPpPEK-
TUPOBOK B PeXUMbl PaboThbl.

v YnydiwiaeT nNpoun3BOAUTENBHOCTb TPyAa Ha MpeanpuaTun, obecrneymBaeT
CTabu/IbHO BbICOKME pe3yNbTaThl M TOUHbIA MPOrHO3 MPON3BOANTENBLHOCTMU.
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® Bce maTepuanbl JaHHOM CTaTby ABNAOTCS 06 beKTaMy aBTOPCKOro npaeka. 3anpeLlaercs Ko-
nnpoBaHvie, pacnpocTpaHeHe UM Nto6oe NHoe UCMob3oBaHne NHGopMaLIL 1 06BEKTOB
6e3 npesBapuUTeNbHOMO COracus NpaBoo6aazaTens.

2 BTopou nepuop nHky6auvm c 9 no 19 aeHsb.

« [Mpouecc BbIBOAA PAcTAHYT N0 BPEMEHU A0 ABYX
NPOBJIEMbI Hei.
* HM3KWIN NPOLEHT YCNELLHOro BbiBOAA

* bonblloe KonnyecTBo 6paka (Nnatanoruu, cnabble
N HEXXN3HEeCnocobHble ocobn).

NMPAYNHDI

* B nHKybaLMOHHO Kamepe 1 NoMeLLeHUW HabtogaeTcs HeA0CTaTOYHAs CKO-
POCTb 1 Ka4eCTBO BO34yX006MeHa.

« CopepxaHue yrnekMcaoro rasa npesblllaeT JonyCcTUMbIA YPOBEHb, a coaep-
KaHWe KMCI0POoAa, HaNpOTUB, HUXe HOPMbI 1 cocTaBnseT MeHee 21% o6blu-
HO cozepxallerocsi B aTMocoepe.

* B nHKy6aLMOHHOM KaMepe HabNogaeTcs SPKO BblpaXeHHas TemnepaTtypHas
30HaNIbHOCTb, BbI3BaHHAs NeperpeBomM CKOP/YMbl ANL, U, KaK CejcTBUe, CHU-
KEHNEM CKOPOCTY BO3YLLUHOrO NnoToka.

* B HMXHEN 4acTn Kamepbl MPOUCXOANT OX/TaXAEeHMe BO3AYLWHOro NoToka ms-
3a KOHTakTa ¢ 6eTOHHbIM MOJIOM.

[.aHHble nccnegoBaHU 0 BANSIHUM KayecTBa BO3AYLLHOV cpejbl B Kame-
pe Ha pasBUTME 3M6pPUOHa:

BapoTT (Barott), cpaBHMBasA pe3ynbTaTbl UHKYOaLIMW NPU COAePXKaHNN yrie-
kncnotbl oT 0,5 g0 4,0%, Haluen, YTo NoBbILLEHWE COAEPXAHUA YTTEKNCNOTLI Ha
1,0% npuBOAUT K CHUXEHWIO BbiBOAA MonoaHAKa Ha 15%. lMpu 4,0% yrnekuc-
NOTbI BbIBOZ bblN B YeTblpe pasa MeHee BbiBOAa NMpu cogepxaHun 0,5% yrne-
KncnoTel. Mpn cogepxaHnm B HKyb6aTope 2% yrnekmncioTbl BelBoj 6b11 Ha 35%
MeHbLUe, yeM npu cogepxkaHnun 0,5% yrnekncnoTsl. OnbITbl MPOBOAUANCE NPU
Temnepatype Bo3gyxa 37,2°, BnaxHoctn 60%, cogepxaHunun kncnopoga 21 % u
CKOPOCTW ABMXEHWSA BO3AyXa 12 CM B MUHYTY. AHa/IOrMYHble pe3ynbTaTthbl Mosy-
YeHbl 1 NPy BNaxHocTn 84%. ABTOP Hallen, YTo 3apojblLl OKasbiBaeTcsa bonee
CTOMKMM, eC/I/ NOBbILWATb COAEepPXKaHMe YrnekUCcioThbl B BO34yXe NoCTerneHHo.

Nccnepys BblgeneHve Tenna v obmeHa rasos, bapoTT yctaHoBW, YTO Me-
Tabonnsm Hanbonee BbICOK NPY HaVMeHbLUeN KOHLUEHTPauUnn YrnekucaoTbl 1
CHMXXaeTCs NPW MNOBbILWEHUN ee KOHUeHTpauuun. Jlyyline pesynbtaTbl MHKYba-
LM OH NONYYUN NPU COAEePXaHUK B BO3ayxe nHKybatopa 21 % kncnopoga. Kak
NOBbILLEHNE, TaK U MOHUXXEHME CoAep>XKaHUa Kucnopoga (no cpaBHeHuto ¢ 21%)
NPUBOANIO K CHUXEHUIO BbIBOAA MOJOAHAKA. HO yMeHbLUeHe cogepXxaHus
KUCNopoja BbI3Bano b6osee peskoe CHUXeHue BbIBOAA. [1py CHMXeHUN cofep-
XaHus kncopoga Ha 5% BblBog ¢ 85% yMeHbLLMAca A0 55%. YTobbl Ha CTONBKO
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® Bce maTepuanbl JaHHOM CTaTby ABNAOTCS 06 beKTaMy aBTOPCKOro npaeka. 3anpeLlaercs Ko-
nnpoBaHvie, pacnpocTpaHeHe UM Nto6oe NHoe UCMob3oBaHne NHGopMaLIL 1 06BEKTOB
6e3 npesBapuUTeNbHOMO COracus NpaBoo6aazaTens.

e CHU3NTb NPOLIEHT BbIBOAA, HEOBXOAMMO BbINI0 NOBbLIWATL COAepXKaHue KUC-
nopogza Ha 25%. MNoBbIWeHe cofepXaHnsa KNCIopoa B BO3Jyxe NHKybaTopa
na 1 % (B npegenax ot 30 o 50%) BbI3bIBaNO CHUXeHMe BbiBoAa Ha 1%. B 10
Xe Bpems yMeHblUeHe cojepxaHnsa kncnopoga Ha 1% (MpoTmB HOpMaibHbIX
21%) NPUBOANNO K CHUXEHWIO BbIBOAA MOJIOAHSAKA Ha 5%. O6bMeH ra3os 1 Bblje-
neHue Tenna 6blan NpakTuyeckn ogmHakosbiMu npur 21, 30 1 40% kncnoposa v
Hanbonee BbICOKMMY MO CPABHEHWIO C TEMU Xe rNokasaTeNaMn, HO Npu Apyrux
YPOBHSAX cofepxaHus kucnopoga. MNpu 18 n 50% obMeH npotekan MeHee VH-
TEHCMBHO B NOC/NEAHION Heaento nHKybauun. MNpu 15% kncnopoaa pesynbTat
6bI1 KpariHe NIOXUM.

Kpy3 n PomaHoB (Cruz and Romanoff) nomewann aiua B yCN0BUS BbICOKNX
KOHLUEeHTpauuin kncnoposa Ha 5 gHert. OHY HaLNKW, YTO KOHLEHTpauus K1Ucno-
poja B BO34yxe Bblwe 21 % ynydlwiana pocT 3apojpbllla Ha PaHHUX CTausIX.
Nyywinia pocT 661N NoNyyeH, Korjga nepBoHayanbHas KOHLEHTpaUnsa KMciopo-
Aa 6bina ot 31 80 41 %; HavBbICLIAs BbIBOAMMOCTb Habaroganack B C/iyyae Cco-
AepxaHus 32% kncnopoga. MNpn ganbHerweM NOBbILLEHNV COAepPXaHUS KNC-
NopoJa BbIBOAMMOCTb CHMXAaNach.

Tannop, CboanH 1 MaHHC (Taylor, Sjodin and Gunns) n3yyanu BAnAHME Ha
BbIBOAMMOCTb COAEPXaHWsA YrNekKNcIoTbl U KNCN0POAa B BO3Ayxe MHKYybaTopa
B TeyeHue rnepsblx 96 YacoB MHKYbaumn. CogepxaHue «yrnekncnoTel bosnee 1%
3aMEeTHO CHWXXano BbIBOA, NMpW 5% yrnekmncioTel B TeYEHKVEe MNepBbIX YeTbipex
AHe HKy6aummn BblBOA cocTaBmi okono 10% no CpaBHEHUIO C KOHTPOeM, a
npuv 10% yrnekncnoTel BCe 3apobliLLUmn Nornban.

PELUEHWE PESYJIbTAT

v CrabunbHoe pasBuTME SMOBPNOHOB.

TEXHONOMNA
. «KOHTPO/b v OaHOpPOAHOE KauecTBO MONOAHSIKA
~P *j_é 30HAJIbHOCTY B KAMEPE» C YMeHbLUeHneM bpaka CyTOYHOro
MOIOZHSKA.
v TMoBblWeHMe 3PPeKTUBHOCTU
% TEXHONOTUA NCMOJIb30BaHNA KOpPMa.

5 «KOHTPOJ1b
~> %}‘ TEMMEPATYPbI IMLIA» v CrabunbHasi paboTa kamepbl 6e3
HeobXxoANMOCTY NoAbOopa pexrMoB
(3Ma-neTo) ynpoLlaeT aHaan3 BbIBOAA

o TEXHOMOTUS 1 BHECEHMNE KOPPEKTMPOBOK B PEXVMbI
o . «KOHTPOJIb KAYECTBA paboTbl AN NOCAeAYOLNX NapTUl suL.
. <« BO30YXA» v BbICOKNiA MPOLIEHT BbIBOZA.

v OnepaTmBHOE COAENCTBME TEXHONOTY.
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® Bce maTepuanbl JaHHOM CTaTby ABNAOTCS 06 beKTaMy aBTOPCKOro npaeka. 3anpeLlaercs Ko-
nnpoBaHvie, pacnpocTpaHeHe UM Nto6oe NHoe UCMob3oBaHne NHGopMaLIL 1 06BEKTOB
6e3 npesBapuUTeNbHOMO COracus NpaBoo6aazaTens.

3 TpeTunin nepmnoa NHKy6auum ¢ 19 no 21 AeHb.

HenpaBunbHOe Nosio)KeHUe 3apoabilla,
MPOBNEMDb P poAmRe
3aA40XJTNKWN, 3aMepLune npu Haksese sinda.

NMPNYHbI

* B MHKy6aUMOHHON KaMepe Habn[atoTCca HeJoCTaTOuHaA CKOPOCTb U
KauyecTBO BO34yX00bMeHa, NpUBOASLLME K MPEBbILLIEHWIO YPOBHS yrie-
KNC/IOT0 rasa n CHXXEHWI coAepXXaHusa Krucnopoja Huxke 21%, uto npu-
BOAWT K CHVXEHWIO BbIBOAA.

* YBenmyeHvie KoHUeHTpauuy yrnekncnoTbl Ha 1% cHuXaeT BbIBOJ MO-
nogHska Ha 15%, a npu 4% yrnekmcnoTbl BbIBOA cocTaBuUT Bcero 10%.

* [lo3aHAs nepeknajgka B BbIBOAHYHO KaMepy HE MO3BOJIAT 3apOobllly
NMPUHATb NPaBUNbHOE MOAOXKEHNE OJ14 HaknéBa (K/IF0BOM BBEPX OTHO-
CNTENBHO NOBEPXHOCTU 3emMan).

* B BbIBOAHOWN Kamepe HabnoAaeTca NoKanbHbIA neperpes N 1N36bITOK
YrNeKmncaoro rasa, Yto Takxe CBA3aHO C HeJ4oCTaTKaMy BO34yXO006MeHa.

 BbICOKasi BaXXHOCTb B BbIBOAHOM kaMepe, npeBbllatoaa 80%, npreo-
AVT K TENNOBOMY YAAPY W CHUXKEHWIO KaueCcTBa MOOAHSIKA.

° TEXHONI0TNA
PELLIEHUE TEXHONOMS i
K | i, (2 () e

Cuctema, OCHOBbIBasiCb Ha MHOTOpaKTOPHOM anropmTMme, KOTOPbIn
YyUnTbIBaeT KOMOWHATOPHbIE V3MEeHeHUA TeMnepaTypbl U BAXHOCTY,
CaMOCTOSATENbHO OnpeAennT CTajuio NpoLuecca BolBOAA: NpejBapuTenb-
HblIA, HA4Yano HakJIéBa, MacCoOBbI/ BbIBOJ, OKOHYaHVe BbiBOAA. W npej-
NpuUMeT HeobxoAVMble AelCTBUSA, COOTBETCTBYHLLME TeKyLLen CTagunw.
MoAfepXnT HeobXxofMMble HarpeB 1 BAaXHOCTb Ha NMpeaBapuTeIbHOM
3Tane, NOAHNUMET BNaXHOCTb B KaMepe B Hauasie Hak/1éBa, NPy MacCOBOM
BblBOJE MO BblAENAOLWEMYCH Ternsy ornpeaennTt KOANYeCcTBO BblIyMNUB-
LLUNXCA UbINAAT U obecneunT HeobxoAnmMoe KayecTBO BO3yX00bMeHa B
Kamepe, Ha 3Tare OKOHYaHVS BblBOAA YMEHbLLUNT BAAXHOCTb, BbICYLUUT
LbINAEHKA N NOATOTOBUT K BblGOPKe.

PE3Y/IbTAT O6LLMM NONOXNTENbHBIA Pe3ynbLTaT COOTBETCTBYHOLLMIA
cTaHaaptam SEGANEL.
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CTaHAapTHbIe TpeboBaHNA K UHKY6aToOpuAM

Bce maTepuanbl JaHHOM CTaTby ABNAOTCS 06 beKTaMy aBTOPCKOro npaeka. 3anpeLlaercs Ko-
nnpoBaHvie, pacnpocTpaHeHe UM Nto6oe NHoe UCMob3oBaHne NHGopMaLIL 1 06BEKTOB
6e3 npesBapuUTeNLHOro cornacus npasoobnasatens.

(cnpaBo4Hasa MHpopmMaLus)

[MomelleHne

Mon

TemnepaTypa B
NHKybaTOpUM

BrnaXHocTb

DNeKTpruYecTso

BeHTUnaumns

www.seganel.com

BbicoTa noTosnka oT 4 A0 5 METPOB.

BeToHHbIN Mo, Hecywas, HecyLass cnocobHocTb oT 1000
KIr Ha M2;

OcHOBaHMeM AN YCTaHOBKM MHKybaTopa AO/XHa 6biTb
POBHasi MOBEPXHOCTb, Pa3HMLA MJIOCKOCTHOCTY, KOTOPOU
<5 MM B npegenax 10 M2 Yactu gpyrmx oCHOBaHUM 401X-
Hbl 6bITb YNCTOBOW MOBEPXHOCTHLIO.

ot 10 °C go 35°C, ontnManbHaa Temnepatypa 20 °C

OTHOCUTEeNbHAsA BAAXHOCTb paBHa BAAXHOCTU OKpPYyXato-
e cpesbl, 50-80% OTHOCUTENBHOMN BNAXXHOCTW.

TpexdasHasa NATUNPOBOAHAA cucteMa (TpexdasHble npo-
BOZa, HEUTPanb 1 NMPOBOAA 3aLLUNTHOrO 3a3eM/eHus), Nu-
HelHoe HanpsxeHne 380B nepemeHHoOro Toka + 10%, ¢as-
Hoe HanpsXeHne 220B nepemeHHoro Toka £ 10% yactoTa
50 'y + 1%. Kabenn snekTponuTaHua ANs KaXAoro NHKy-
6aTopa AO/KHbI 6bITb NOAKIHOYEHbI K BXOAY B 610K yripas-
NeHus NHKybaTopa Yepes 3alMTHbIe Kabenb-kaHanbl. Ans
PErvoHOB rPoOMa 1 MOJIHUN WHKY6aTOPUIA JOSIXKEH NMETb
rPOMOOTBO/, U 3a3eM/1eHune.

Ana nHkybaTopa BMeCTUMOCTbIO 16200 any Kaxablil ¢pas-
HbIA NPOBOJ A0/KEH 6biTb MeHbIM NPOBOAOM /Kabenem
ANaMeTpoM He MeHee 2,5 MMm?;

Mpy NPOeKTUPOBAHUN BEHTUASALNM HEOBXOANMO YUUTbI-
BaTb BbICOTY. [1pn 04eHb HU3KOWM TeMmnepaType Hapy>XHOro
BO3ZyXa 3MMOW HeOobxo4MMO MpefOTBpaLLAaTh 06pa3oBa-
HVe KoHAeHcaTa Uan obnejeHeHve.

CBexXnii BO34yX AO/MKEH pacrnpeAendtbCd paBHOMEPHO B
OAHOM MOMeLLeHnn, 4YTobbl n3bexarb HepaBHOMEPHOrO
pacnpeseneHus TemnepaTypbl.

CopepxaHune CO2 B nomeryeHmmn <0,1%.

OTpaboTaHHbIN BO34YX, BbIXOAALLMIA 13 NHKYHATOPOB, J0/-
XeH 6bITb yAaneH Ha yauuy. OTpaboTaHHbIN BO34yX 3arnpe-
LLIaeTCH BbIMyCKaTb B 3aKpbITOE MOMeLLeHune.
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Bo3gyxoobmeH
B NOMeLLeHnM

Boaa ansa
OXJIaXAEeHUSA

Boaa ansa
yBNaXHEHUS

TpeboBaHMA K
onepaTtopam
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Bce MaTepuanbl AaHHOIZ CTaTbW SBASOTCA 06BbEKTaMU ABTOPCKOro npasa. 3anpe|_|_|,aeTc;| KO-
nnpoBaHMe, pacnpocTpaHeHne nin noboe MHoe 1Cronb3oBaHMe I/IHq)OpMaLI,I/II/I 1 06BEKTOB
6es npeaBapuTeIbHOro cornacua npaBoo6na,anenﬂ.

[ABUXeHvie BO3yXa BHYTpU NomMeLleHna He MeHee 1 M/c.
400 m3/ yac Ha 1 kamepy. BeHTnnaUMa AoMXKHa MMETb BO3-
MOXHOCTb PeryavmpoBKWU.

TpeboBaHMA K TpybamMm Nojayn BO34yXa: MPUOPUTETHLIN
Bbl6op - MBX nan MIP, BTOPUYHbLIA BbI6OP - OLMHKOBAH-
Has CTafbHasa Tpyba (pacyeT M BbIbOp 0b6CYyXAAETCA Npw
NOCTPOViKe NOMELLEeHUS).

HanopHsbI 6ak: Ana nHKY6aTopoB, eMKOCTb 6aka paccyu-
TbiBaeTca U3 pacxoga 1m3 Ha 25 kamep.

flaBneHvie Boabl 0,5-2 aT™M., TeMnepatypa Bogbl oT 10-20 °C;
CpeAHNn pacxos BoAbl Ha Kamepy 10 IUTPOB B CYTKMW.

dUNbTP C 06pPaTHBEIM OCMOCOM.

OnepaTtopbl AOMKHbI 6bITb O4eHb OTBETCTBEHHBLIMU U BHU-
MaTe/ibHbIMU B paboTe. OHU AO/MKHbI NPONTK 0byYeHne
nepes paboTon 1 AelicTBOBaTb B CTPONOM COOTBETCTBUM C
PYKOBOACTBOM MOJIb30BaTeNdA, UHCTPYKLMeN K 0bopyaoBa-
HUIO U MHCTPYKLMSIMU TEXHOIOTa.

Uropb Onerosuy ®posos
ApeKTop no pasBnTUIO
+7 (905) 100-51-93

frolov@seganel.com

www.seganel.com

CaenaHo B Poccum
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