12 ABTOMATHU3ALIIUA HEKOTOPBIX CTAIIMOHAPHBIX CEJIBCKO-
XO3SIMCTBEHHBIX ITPOIIECCOB

12.1 ABTomMaTrM3auMsi NPOLECCOB MNPH 0eCOYBEHHOM BbIPAIMBAHUU

oBoOIIIeH

bonpnie BO3MOKHOCTH CHHIKEHHSI CEOECTOMMOCTH, PE3KOT0 COKpAILEHUS
TPYJOBBIX 3aTpaT M YCKOPEHHS IUIOJAOHOIICHUS JaeT OECrOYBEHHOE BbIpallliBaHUE
OBOILHBIX KYJbTYp B 3aIMIIEHHOM IPYHTE, B XUMHUYECKM HEHUTPAJIBHBIX Cpeaax, B
KOTOpbIE MOAAI0TCA HEOOXOIMMBIE ISl paCTEHUM MHUTATENIbHbIE BellecTBa. becrnou-
BEHHOE BbIpAlllMBaHUE OBOUIEH OTKPHIBAET BO3MOXKHOCTH BBICOKO3((EKTUBHOTO HC-
MOJIb30BAHUS CPEICTB ABTOMATHKHU.

Ceiluac U3BECTHO HECKOJIbKO BapUAHTOB TaKMX CUCTEM aBTOMaTWUKU. Ha pu-
cynke 12.1, mokazana paspaboranHas YHUMMOCX cucrema s aBTOMaTU3alUU
NOJauyd M CIUMBAa NUTATEJbHOIO pPAcTBOpa B THUJPONOHHBIX YCTAHOBKAaX.

TexHonornyeckui mpouecc nojauud pacTBopa MPOTEKAET CIEAYIOLUM oOpa-
30M: B ompeneneHHoe BpeMs BKIIFOYAETCS HACOC 2, MOJAOIIMN PaCTBOP U3 PE3EPBY-
apa 1, mo TpybonpoBoy 3 pacTBOp MOCTYIMAET B pacpeAeauTenb 4, KOTOPbI aBTO-
MaTUYECKH MOJAET €ro B OTJEIbHBIE CEKIMH, COCTOSIINE U3 HECKOJBKUX MOJJIOHOB.
[TocnenoBaTrenbHOCTh MOAAYM PACTBOPA B OTIEIbHBIE CEKIUU O0ECNEUMBAETCS pas-
JIMYHBIM YPOBHEM PacIOiIO0KEHHs TPyOOIPOBOIOB.

N3 pacnpenenurens 4 pacTBOp MOCTYMAeT MO TPyOOMPOBOAY NMEPBOM CEKIIMU
5 K MOIJIaBKOBOMY PETYJISITOPY YPOBHSI pacTBOpa MEPBOro MoJ0HA. Takue perys-
TOPBI UMEET KaXAbI MOJJIOH CUCTEMBI. B perymstope pacTBop NpoOXOauT Yyepe3 OT-
KPBITBIN KJanaH 6 u 1o TpyOonpoBoly 7 MOCTynaeT B OTCeK 8 moaaoHa 9 u nmo ape-
HaxHoU TpyOe 10 - B mognon 9. Korma ypoBeHb pacTBopa B MOJJAOHE U OTCEKE JO-
CTUTAET YPOBHS KOHTPOJBHBIX TPYOOK 11, BMOHTHPOBAHHBIX B CTEHKY OTCEKa &, pac-
TBOP HAUMHAET MOCTYNaTh Yepe3 OJHY M3 YKa3aHHBIX KOHTPOJBHBIX TPYOOK B MO-
IUIaBKOBYIO kKamepy 12. Tak kak mpoxoHOe cedeHre KalnOpoBaHHOTO OoTBepcTUs 13,

pacnoyioKEeHHOro B OOKOBOM CTEHKE MOIJIABKOBOM Kamephl 12, MEHbIIE Ce4EeHHs
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KOHTPOJIBHOM TPYOKH, TO B IOIJIABKOBOM KaMepe YPOBEHb pacTBOPA MOBBIILIAETCS A0
T€X IOp, MOKa HE BCIUIBIBET MOIUIABOK 14, HaxoxasIuiics B NOIJIaBKOBOM Kamepe 12.
[Ipy BCIUIBITUM NPUKPEILICHHBIM K JOHBILIKY IOIJIaBKa KJIAaNaH 15 OTKpbIBaeT Bepx-
HUIl KOHell naTpyoka 16, BMOHTHPOBAHHOTO B IHUIIE MOIJIAaBKOBOM kamephl. B 1o ke
BpeMs KianaH 6, COeIMHEHHBIN C MOIIAaBKOM IPU MOMOIIU MPOJOIBHOTO CTEPKHSA,
3aKpbIBAaeT HWKHUI KOHell naTpyOka 16 u gocTyn pacTBopa B MOAJIOH 9 mpekpaiia-
€TCH.

Ilocne BCILIBITHS NMOIUIABKA HAYMHAETCS IMPOLIECC CIMBA MUTATEIBHOIO pac-
TBOpa U3 noajnoHa. M3 orceka 8§ momnona no TpyoonpoBoAy 7 pacTBOp MPOXOIUT B
naTpyOok 16 u yepe3 OTKpBITHIM KianaH 15 mocTymaer MOIUIaBKOBYIO B Kamepy 12.
3arnoJHUB NOIUIABKOBYIO KaMepy, PacTBOp IEPEIMBAETCS 4epe3 CTEHKY 17 B ciuB-
Hy1o Kamepy 18, o tpybe 19 noctynaer B ciuBHyto TpyOy 20, a U3 Hee - B pe3epBy-
ap 1.

[Tocne 3akpbITUs KiIanaHa 6 pacTBOp 1o TpyOe 21 mocTynaeT K MoIiaBKOBOMY

PErYISATOPY YPOBHS pacTBOpPa BTOPOIO MOAI0HA ATOU e (MEepBO) CEKIIMH U MPOLIECC
3aII0JIHEHUA U CIIMBA PacTBOpa y BTOPOIO U CIEAYIOUIUX CEKLHH; IUIA MOBBILICHUA
HAJIeKHOCTU padOThl CUCTEMBI B BEpXHEM KoJieHe TpyObI 21 ycTaHOBIEHBI TpyOKa 22
JUISL CITyCKa BO3yXa.

Korna 3anonHsercs nociaeqHuil MoI0H NEPBOM CEKLUU U MOIUIABOK PEryJisi-
TOpa ypOBHS BCIUIBIBAET, IPEKpaLIasl JOCTYII pacTBOPA B MOAJIOH, YPOBEHb PAacTBOpa
B pacnpezenuTene 4 HaunHaeT noBblmIaThes. [{oias 10 BepXHEro Topua Tpyoornpo-
BOJia 23 BTOPOM CEKIIMU PacTBOP HAUMHAET MOCTYMNaTh MO 3TOMY TPyOONpPOBOAY BO
BTOPYIO CEKLMIO MOIOHOB B TOM K€ MOCIEN0BATEIBHOCTH, KaK B IIEPBOU CEKLINH.

ITocne 3amonHeHns pacCTBOPOM IOCIEAHEN CEKLIMM YPOBEHDb B PACIPEIEINATE-
ne 4 MOJHMMAETCS, U MOIUIABKOBOW BBIKIIFOYATENb YPOBHS 24 BBIKIIIOUHT HACOC 2.

OTHUM 3aKaHYUBACTCS nponecccC 3ar0JHCHUA paCcTBOPOM IIOAJOHOB BCEH CHCTEMBI.
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Pucynok 12.1 - IIppuHuunuanbsHas cxema CUCTEMBI JIs aBTOMATU3aLMU MTOJauu U

CJIMBA MUTATEIBHOIO PACTBOPA MHOTOCEKIIMOHHBIX THJIPOIIOHHBIX YCTAHOBOK IIPH
PacnoJIOKEHUH MOJJOHOB HAa OTHOM YPOBHE:
1 - pe3epByap AJisi MUTATEIBLHOTO PacTBOpa; 2 - Hacoc; 3 - TpyOornpoBo; 4 - pacmpe-
JIEUTENb; S5 - TpyOOIPOBO/] IEPBOI CEKITNH; 6, 15 - KIlanaHbl MOMJIABKOBOTO PEryJisi-
TOpa ypOBHsI; 7 - TpyOOIPOBO/I IEPBOTO MOI0HA; 8 - OTCEK MoI0Ha; 9 - monoH; 10
- IpeHaxkHas Tpy0a; 11 - KoHTposbHBIE TPYOKH; 12 - momiaBkoBas kamepa; 13 - ka-
TMOpOBOYHOE OTBEpCTHE; 14 - momnaBok perynsropa; 16 - matpyook; 17 - crenka
NOTIABKOBOM KaMephl; 18 - cnmuBHasg kamepa; 19- tpyda ciiuBHOM kamepsl; 20 - cliuB-
Has TpyOa; 21 - TpyOa; 22 - TpyOKa 1151 CITycKa Bo3ayxa; 23 - TpyOOonmpoBoa BTOPOi
CeKIUM; 24 - TOTUTABKOBBIN BRIKITIOYATENb YPOBHS; 25 - TpyOOIIPOBO TPETHEH CEK-

uu; 26 - TpyoOonpoBoO YETBEPTOM CEKIIUH.
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12.2 ABTOomMaTruueckoe peryJivMpoBaHHe TeMIEPATYPbl M BJIAKHOCTH B
NMAPHUKAX € JJIeKTpUuueckuM o0orpeBoM. KoHauumonupoBaHue BO3AyXa NpH

PA3JINYIHBIX IPOU3BOJACTBCHHLIX IIpoHeccax

HcnonHuTenbHbIA Opral CUCTEMbl aBTOMATHYECKOTO PETYJINUPOBaHUS TEMIIE-
paTypsbl B MMapHUKAX U TEIUIMLAX - KOHTAKTOP JJIS MOBBIIIECHUS TEMIEPATypPhl OYBbI
WJIM BO3/lyXa KOHTAKTOP BKJIIOYAETCS, COCANHSS COOTBETCTBYIONINE HArPEBATEIbHBIC
AJIIEMEHTBI C UCTOYHUKOM TOKa. [Ipu poctuxenun tpedyemMon Temneparypbl KOHTaK-
TOP BBIKJIIOYAETCS. BKIIIOUEHHUE W OTKJIIOYEHUE MPOUCXOMAST NP MOMOIIH JTaTYUKOB
TeMmnepaTypbl (KOHTAaKTHBIX PTYTHBIX TEPMOMETPOB) M MPOMEKYTOUHBIX peJe.

B cucreme nMerOTCS JaTYMKKU aBAPUMHOTO TOBBIIICHUSI TEMIIEPATYPHI TOYBBI U
MOHWKEHHUSI TeMIlepaTypsl Bo3ayxa. [Ipu HacTyrmieHun aBapuiiHOTO pekuMa 3aropa-
€TCAd  CHUTHAJIIbHAs  JJaMIIOYKa W BKJIKOYAETCS  DJIEKTPUYECKHM  3BOHOK.

BiiaxxHOCTH IOYBBI PETYNHPYETCS BKIFOYEHUEM BOJOIOIUBHON cUCTEMBI. Jl03a
noiuBa 3agaercs pene BpeMeHu (oT 5 a0 30 muH). CucTeMa COCTOUT U3 JIaTyuKa
BJI&KHOCTHU IMOYBbI, KOHTAKTHBIX YaCOB, MOTOPHBIX PEJIE BPEMEHHU, ITPOMEKYTOUHBIX
pere W DJIEKTPOMAarHUTHOTO  TMPUBOJA  BEHTWJIS  BOJOMPOBOJHON  CETH.

[IpyHIMI OEWCTBUS CUCTEMBI CIEAYIOLIMI: B ONPENEIEHHBIE Yachl CYTOK 3a-
MBIKA€TCSl KOHTAKT 4acoB. Eciii B 3TOT MOMEHT BJIaKHOCTb TIOYBBI Majia, 3aMbIKAkOT-
Csl KOHTAKThI IPOMEXKYTOUHOTO PeJie U BKIIOYAIOTCS KOHTAKThl pesie BpemeHnu. Cpa-
0aThIBaeT AJIEKTPOMArHUTHBIM MTPUBOJ BEHTUJISI, OTKPBIBAs KpaH JJIsl TIOJJa4l BOJIbI B
CUCTEMY YBJIQXKHECHHUSI TIOUBBI.

[TpoaomKUTENHHOCTh TOJMBA YCTAHABJIMBAETCS C MOMOIIBIO PEJIe BPEMEHHU.
[lo ncreuennn BpeMeHU TOJIMBA BEHTHIIb 3aKpbiBaeTcs. [loBTOpHOE cpabarbiBaHue
BCEU CHCTEMBI MPOUCXOUT IOCTE CIEAYIONIETO 3aMbIKaHUS KOHTAKTa 4acoB, €CJIM K
TOMY BPEMEHHU BIIAXKHOCTh MOYBBI MOHU3UTCS HUKE NOMyCTUMOW. KOHTaKkTHBIE Yachl
BKJIIOYAIOTCSl TOJIBKO B YTPEHHEE WJIM BEYEPHEE BpEMsi, TaK KaK JIHEBHOM IOJMUB HE
PEKOMEHTyeTCSl.

[Tox pericTBUEM MPSMBIX COJHEUHBIX JIYYEW Ja)Ke€ IMPU OTKIFOYEHHOW OTONH-

TEJILHOW CHCTEME BO3JyX B TEIUIUIIe MOXKeT HarpeBaThcs 10 +30. UToObI n3bexarh

191



IeperpeBa, B TEIIUIE MPEAYCMOTPEHO aBTOMATHYECKOE YNPABICHUE BEHTUJISLUOH-
HBIMU (DOPTOUKAMH.

[Ipu Temneparype Bo3ayxa B napuuke +30 °C matyuk Temmeparypbl MoaaeTt
CHUTHaJ, BKIIFOYAETCS] PEBEPCUBHBIN dJIeKTpoaBurarens 4 (puc. 12.2), koropslil yepes
YEpBSYHBIA PEAYKTOP S M LENHYI0 Nepenady 3 BpauiaeT BUHT 6. B neByro cTOpoHy
nepemMelaeTcs raiika 7 U cBsi3aHHbIN ¢ Hel Tpoc 8. Korna popTouku mosHocThiO OT-

KPBIBAKOTCS, JJICKTPOJABUTATCIIb 4 OTKJIIOYAETCS OT CETH KOHECYHBIM BBIKJIIOYATEIIEM

1.
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Pucynox 12.2 - MexaHu3M OTKpBITHS (POPTOUEK B TEIUIMIIAX:

i

1,2 - KOHCYHBIC BBIKJ/IIOYAaTCIIN, 3- LCIIHaA 1cpcaava, 4 - peBCpCHBHBIﬁ OJICK-

TPOJABUTATENb; 5 - PEAYKTOP; 6 - BUHT; 7 - raiika; 8 - Tpoc.

[Ipu cHmxenun temnepatypbl 10 +25 °C cucrema aBTOMaTUYECKH BKIIFOYAET

AIIEKTPOABUTATEND ISl BpallleHUs B OOpaTHYIO CTOPOHY, U (POPTOUKH 3aKPBIBAOTCA.

[Ipu MOTHOCTHIO 3aKPBITHIX (POPTOUKAX ANEKTPOJBUTATENH BBHIKIIFOYAETCS KO-
HEYHBIM BBIKJIFOYATENIEM 2.

B cenbckox0351CTBEHHOM TMPOM3BOJICTBE OOJIBIIIOE PACIIPOCTPAaHEHUE TONY-
YUJIM Pa3UYHbIE YCTAHOBKH JIsI aBTOMATUYECKOrO MOAACPKaHUS ONPENCIICHHOM
KOHJIUIIMM BO31ayXa. TakuMU yCTaHOBKaMU OOOPYIYIOTCS, B YACTHOCTU, YEPBOBOIHU
C DJIEKTPUUYECKUM 00OTPEBOM.

CkopocTHasi BRIKOPMKA T'YCEHHUIT IISIKOMIPsia COKpaIaeT CPOKH BHIKOPMKH B
1,8 pa3a, noBeIlIaeT ypoxKaiHOCTH KOKOHOB B 1,6 pa3a siBisieTcsl mojaaepKaHue HeoO-
XOJMMOM MO arpornpaBuiiaM KOHJIUIIMKM BO3AyXa B MTOMEIIECHUSIX YepBOBOIeH. B ycra-

HOBKe DY - 1 (anexTpuduiiupoBanHas 4€pBOBOIHS) MOIJIEpKAHKUE BO3ayXa HE00XO0-

192



JUMOM KOHJIMLIUUA OCYLIECTBIISIETCS aBTOMATUYECKHU. Y CTAaHOBKA IOJAJECPKUBACT He-
00XOMMYIO TEMIIEpaTypy U BIAKHOCTh BO3yXa, a TAKXKe MEPHOJUUYECKH POBETPH-
BaeT ITIOMELICHUS YEPBOBOIHMU.

YCTaHOBKA PACCUMTAHA Ul MOMEIICHHS ¢ 06beMoM Bo3ayxa 600-650 m°. B
HEE BXOJAT: DJEKTPUUECKUN Kajtopudep, HeHTPOOSKHBIN YBIaKHUTEb, BEHTHIIATOP
C 3JIEKTPOJBUIATEIIEM, PACIIPENCIUTEIbHBIA IUT, JATYUKU TEMIIEPATYpPhl U BIAXKHO-
CTH.

DnexTpuyeckas cxema yIpaBieHHUs BCeM OOOPYAOBAHHUEM IPEAYyCMATPUBAET
JIBA pEKMMA - aBTOMaTUYECKUM U py4dHOU. [Ipu aBTOMaTH4ECKOM pEKUME UMITYIIBCHI
Ha BKJIFOUYECHHE MOJAIOT JATYUKU TEMIIEPATYPhI U BIAKHOCTH BO3/1yXa, & TAKKE 4aco-
BOE peJsie, o0ecrneunBarolee NepruoanuecKoe NpoBeTpuBaHue nomenienus. Cucrema
paboTaeT aHAJOTMYHO PACCMOTPEHHBIM PAHEE CHCTEMaM PEryJMpoBaHUS TeMIepa-
Typbl U BIaXHOCTH. HeaBromaTnueckuil pexuM HpeIyCMOTPEH IJIaBHBIM 00pa3oM
JUIsL OPOOOBAaHUS U HaJIaJKU 000pya0OBaHus. B 3TOM pexnMe KaKAbli U3 AJIEKTPO-
JIBUTATEJIEW BKIIFOUAETCS CAMOCTOSTEIBHO.

B kaudecTBe JaTYMKOB TEMIIEPATYPhl U BIAXXKHOCTH NPUMEHEHBI PTYTHBIE TEP-
MOMETP U TICUXPOMETP C MOJBUKHBIMU KOHTAKTaMH, a JJi EpUOANYECKOr0 POBET-
PUBaHUSA - IPOTPAMMHBIA KOHTAKTHBIM YaCOBOW MEXAHU3M.

Cymika ceHa NpUHYAUTEIBHON BEHTWIALMEN BCE IIMPE BHEIAPSIETCS B CEJIb-
CKOM xo3sicTBe. [I[pMeHeHne aBTOMaTU3alMu yJIydIllaeT yCJIOBHUS CYIIKW. BeHTu-
JSATOPBI aBTOMATUYECKHU BKItOUaroTcs npu temieparype +40 °C no cursany natdyvka
TEeMIIepaTyphl, MPEACTABISIIOUIET0 cO00 TepMOMETp compoTuBieHus. s omnpene-
JIEHUS BIIAYKHOCTU CEHA 3aMEPSAIOT TEMIEPATYPY MOCTYIAIOIIETO U BBIXOASAIIETO BO3-
nyxa. [Ipyn Masioil BIaXKHOCTH 3TH TEMIIEPATYPhI PABHBIL, YTO SBIISETCS CUTHAIOM JUIS
BBIKJIFOUEHHUS BEHTWIATOPOB. VI HA000pOT, eciu TeMrepaTypa BbIXOJSIIErO BO3IyXa
MEHBIIIE, YEM BXOJSLIET0, 3HAYUT, CEHO BJIAYXKHOE U CIIEAYET MPOJOLKUTH MPOAYBa-

HHUC €TO.
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12.3 ABTOoMaTH4ecKkoe yIpaBjeHUue TeMIepaTypoil B IapHUKe ¢ MOYBEH-

HO-BO3AYIIHBIM 000TIPEBOM

Campblii pacpOCTpaHEHHBIH COCOO aBTOMATHUYECKOIO YIPABICHUS TEMIIEpa-
TypOH B IMAPHUKAaX OCHOBAH Ha MEPUOJNYECKOM BKIOYEHUHU U OTKIOYEHUU HarpeBa-
TEJBHBIX AIEMEHTOB IIPU MOMOIIM MarHUTHBIX ITyCKaTeJeld. DJIEKTpUYecKas cxema
yIpaBICHUS PEKUMOM pabOThl HarpeBaTeIbHBIX JIEMEHTOB AJIsl OJHOW TPYIIIEI, CO-
CTOSIILIEH M3 YEThIpEX NApHMKOB, ITOKa3aHa Ha pucyHke 12.3. HarpeBatenbHble 31e-
MEHTBI MIEPEBOMISIT C OJJHOTO HampsibKeHus: nuTanus Ha apyroe (220 uwiu 380 B) nepe-
kimouarensiMu SA1 u SA2. PyuHoil pexum 3anarot, ctaBd Tymonep SA3 B moJioxe-
Hue P, aBToMaTnyecknii — B MOJIOKEHUE A; OTKIIOUYEHHOMY COCTOSIHUIO HarpeBaTe-
Jerl coOoTBETCTBYET moiiokeHne O. [l aBTOMaTHYECKOro YIPaBICHHUS TEILUIOBBIM
PEXKUMOM B BO3AYLIHOM IIPOCTPAHCTBE OJJHOTO M3 YETHIPEX—ILECTH MOCIEA0BATEIb-
HO COEJMHEHHBIX [TAPHUKOB YCTAHABJIMBAIOT JaTYUK Temueparypsl BK.

B napHuKax TOJIBKO C MOYBEHHBIM OOOIPEBOM Ha IPyIITy NAapHUKOB CTABST
OJIMH JaT4MK TeMmIepaTypbl ouBbl. Ero yriayOnsioT B MOYBy HmapHHUKa Ha IIIyOHHY
okono 0,1 m. Ilepexmrouarenem SA1l BKIIOYAIOT HArpeBaTEIbHBIE DJIEMEHTHI JIS
o0orpeBa Bo3ayxa, a nepexiatouaresieM SA2— 3yeMeHThl 000orpeBa mouBkl. [1pu Hu3-
KOH TemImepaType peryysiTop TeMIepaTrypbl B aBTOMaTHYECKOM pEXXUME pabOThl KOH-
taktaMu SK BrimroyaeT MarHUTHBIM Iyckatenb KM oOnHOBpeMEHHO ¢ mopaden
HarnpspkeHus: 380/220 B. Tlo mepe moBbITIeHUST TEMIIEPATYPhI 10 3aIaHHOM KOHTAKTHI
SK pa3mbikaroTcs, u myckaresib KM OTKIIIO4aeT HarpeBaTENbHBIE JIEMEHTHI.

[upoko pacmpocTpaHeHo KomiuiekTHoe oOopynoBanue KII-1, mpegnasna-
YEHHOE JIJI1 aBTOMAaTUYECKOTO YIPABICHUs TEMIEPATYPOU BO3ayXa M MOYBHI B Iap-
HUKaX C MOYBEHHBIM U BO3JYIIHBIM AJIEKTPOOOOrpPEeBOM. DTO 000PYyI0BaHUE MOMKHO
OPUMEHATh U B IUICHOYHBIX TEIUIUIAX Iiomaapio 10 0,5 ra. DiaexTpoodorpes ocy-
LIECTBJISIETCS. OT LIECTU MAapajuIeJIbHO COECAWHEHHBIX PSAJOB CTAJIBHOIO HEU3O0JIUPO-
BaHHOTO MPOBOJIA JTUAMETPOM 6 MM, YJIO)KEHHOro Ha riyouHe He meHee 0,25 M B
NapHUKE C paccTosiHueM Mexay nposogamu 0,25 M. [l o6orpeBa Bo3yxa HarpeBa-

TeJIbHBIE MPOBO/IA MOHTUPYIOT HA BHYTPEHHUX OOKOBBIX CTEHKaX MapHUKA.
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Pucynoxk 12.3 — [IpuHumMnuanbHas 3JI€KTpUUECKas CXeMa YIIPaBJIEHUs TEMIIEPATypOn

B IIapHHKaX C ITIOYBCHHO-BO3YIIHbBIM 3JIGKTpOO6OI'pCBOM

JlaT4YuKH yCTaHABIMBAIOT B OJJHOM W3 MAPHUKOB, PACIIOIOKEHHBIX B IIEHTPE
KQKJIOTO y4acTKa: B MmouBe Ha riayoune 0,1 M - gaTyuk TemiepaTyphbl MOUYBBI, a Ha
OOKOBOHM CTEHKE MapHUKA - JATYUK TeMIEpaTypbl BO3ayXa. DJIEKTPOOOOTrpeBaTEIb-
HBbIE DJIEMEHTHI TOJKIIOYAIOT K MOHWXKaromeMy Tpancpopmaropy tuna TMOB-63.
st muTaHMS 4YeThIpEeX TaKWX TPaHC(HOPMATOPOB YCTAHABIMBAIOT JJICKTPHUUECKYIO
MOACTAHIIUIO MOIITHOCTHIO HE MeHee 250 kB*A

[Tonmxaronue TpanchopmaTopbl B pexUME HA4YaIbHOTO 00OTpeBa MapHHUKa
BKJIIOYAIOT MO0 CXEME «3Be3/la - 3BE3/a», a B PEKUME UIMTEIILHOro o0orpeBa - Io
CXEeMEe «3Be3Jla - TPEyroiabHuK». TpexdaszHoe TuHeHHOE HANPSHKEHUE Ha BTOPUYHOU
CTOPOHE MO’KHO YCTaHAaBIIUBATh MEPEKIIOYEHUEM OTBETBJICHHM TpaHchopMaropa: B
nepoM pexume 125, 103 u 85 B, a Bo Bropom - 70, 60 1 49 B.

[TpuniunuanbHas dJIEKTpUYECKasi cxeMa KOMIUIEKTa 000py0BaHUS C OJHUM
MOHWKAIOIIMM TpaHchopMaTopoM U3o0pakeHa Ha pucyHke 6.7. O6opyaoBaHUE MO-

XKeT padoTaTh B pyYHOM pEXUME MIPU YCTAHOBKE YHHUBEPCATBLHOTO NEPEKITI0YaTEIS
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Pucynox 12.4 - [IpuHuunuansHas 3J1eKTpUUEcKas cxema KOMIUIEKTa 000pyA0BaHUs

tuna KI1-1

ABTOMaTHYECKOE YIIPABJIECHUE OCYIIECTBISAETCS MIPU MMOMOIIM JIOTOMETPOB P1
U P2, BBIMONHAIOMUX OJTHOBPEMEHHO (DYHKLIUU PEryJsTOpa U U3MEPUTENLHOTO MPH-
0opa Juisi BU3yalIbHOTO KOHTPOJIsL (PaKTUYECKOW TeMIlepaTyphl MOYBbI U BO3/AyXa B
NapHUKax. B W3MepuTenpHbIE LENHU JIOTOMETPOB BKIIIOYEHBI 10 MOCTOBOW CXEME
TEpMOMETPHI conpotuBiieHns Tuna TCM, cioyamue naTyukamMu TeMIIepaTyphl 1MoY-
Bl BK2, BK4 u Bo3nyxa BK1, BK3.

MocToBasi cxema ypaBHOBEIIIMBAETCS MPHU 3aJaHHON Temrepatype. Eciu dak-
TAYECKasl TeMIlepaTypa HWKE 3aJaHHOW, TO 3aMbIKarOTCs KOHTakThl Pl wmm P2 u
BKJIIOUYAIOTCS MarHUTHBIM IyckaTtenieM KM tpanchopmatop TV u anexkTpoHarpeBa-
TEJIbHbIC JJIEMEHTHI. [IpH MOBBIIEHUM TEMIIEpAaTypbl A0 3aJaHHOW Pa3MBIKAIOTCS
KOHTakThl P1 m P2, a marauTHb nyckarens KM oTkirouaer anexkrponuranue. [le-

pexitouatensimu SAl, SA2 u pyowibarkamMu SA6, SA9 BKIIIOYAtOT 000TPEB MOYBBI
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win Bo3ayxa. K mrencensHomy pazbemy P moakmtouaror anekTpupuuupoBaHHbIe
MEXaHU3MBI AJis1 00paOOTKHU MOYBKI U yXofa 3a pacTteHusMu. Cuily TOKa U 3HAUCHHE
HaIpsHKEHUsT BO BeeX (hazax KOHTPOJIUPYIOT € TTOMOIIBIO aMIIepMeTpa U BOJIbTMETPA

¢ nepexnoyatesiMi SA4 u SAS. ToUyHOCTB peryMmpoBaHusl TEMIIEPATYpPbl COCTABIIS-

er 1,5 °C.

12.4 TexHoJIOTHYECKHE OCHOBBI aBTOMaTu3allMi MOoJIUBa U MMOAKOPMKH

pacreHui

3aJaya CUCTEMBI YIIPABIICHUA MOJIMBOM - MOJJACPHKAHUE BIAKHOCTH MOYBHI B
OIPEJICJICHHBIX Mpeaeaax. B HEKOTOPBIX Clly4yasX OJHY U Ty XK€ CUCTEMY HCIOJIb3Y-
I0T JJIA MOJMBa MOYBBI U YBIAXXHEHUS Bo3ayxa. C Touku 3peHust 3pHEeKTUBHOCTH
HaWIY4YIIUMU CUCTEMAaMU TOJIMBA SIBJISIIOTCS CTPYWHBIE U KarneiabHble. B TO ke Bpems
HauOOJIbIIIEE PACIIPOCTPAHEHUE MOJYYHMIIM CTAllMOHAPHBIE T0KICBaIbHBIE CHCTEMBI,
UCIIOJIB3YIONINE PACTBUIUTENU Je(ICKTOPHOTO THIA, K KOTOPHIM BOJa MOAAETCS Ye-
pe3 cnennanbHbli BEHTWIb. B CBSI3M ¢ OrpaHMYEHHON MOITHOCThIO MCTOYHHMKA BOJIO-
CHA0XEHHUS OJTHOBPEMEHHBIN MOJIMB BCEX TEIUIUI] OJI0KA HEBO3MOXKEH, U MMOITOMY aB-
TOMAT MOJIMBA JIOJKEH JICMCTBOBATH IO OINPEACICHHON MporpaMMe. JTa mporpaMmma
MyCKaeTCs 110 KOMaH/Ie orepaTopa WM OT U3MEPHUTEIBHBIX MPeoOpa3oBaTelIe BIakK-
HOCTH BO311yXa.

C TEeXHOJOTHYECKON TOYKH 3peHUs TpeOyeMoe KOJIMYECTBO BOJIBI HYXKHO I10-
JlaBaTh B HECKOJIbKO MPHUEMOB. 3aJJaHHYIO KPaTHOCTh MOJIMBA TAK)XE YCTAHABIIUBAECT
omneparop.

B HEKOTOpHIX KOHCTPYKIMSAX aBTOMATOB TOJIMBA TIPH MOCTYIJIEHUU HHGOP-
Mall¥ O TOHWKEHUU OTHOCUTEJILHON BIQKHOCTH BO3/yXa B OJTHOM M3 TEIUIMI] OJIOKa
nporpaMmma IojauBa MPEPHIBACTCSA U CUCTEMA MEPEKII0YAETCS Ha YBIAKHEHUE BO3Y-
Xa B TOM TEIUIMLE, U3 KOTOPOU MOCTYNUJI CUTHaI. 110 OKOHYaHMY LIMKIIA YBJIAKHEHUS
aBTOMAT BO3BPAIIAETCS K BBIINOJHEHUIO IPEPHIBAEMOI TPOTPAMMBI TTOJIUBA.

Komanga Ha MOBTOpHOE YBJIaXKHEHHE BO3/lyXa B TEIUIMIE MOKET BBIMOJHATHCS KaK

4yepe3 3aJaHHbI MHTEPBaJl BPEMEHH, TAK U YEpPE3 MHTEPBAJ, 3aBUCSIINN OT YPOBHS
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OCBEILIEHHOCTHU (YEM BBIIIE OCBELIEHHOCTh, TEM MEHbILIE MHTepBa). [Iporpamma no-
nuBa (YBJIAQXHEHUs) TOJDKHA aBTOMAaTUYECKU MPEPBIBAThCA IMPU YMEHBIIEHWU pac-
X0J1a BOABI HAa IIOJIMB, [IPU aBAPUIHOM ITOBBIIICHUH TEMIIEPATYPHI ITOJIMBHOU BOJIBI, A
TaK)K€ [PU CHUHKEHUH YPOBHS €CTECTBEHHOM OCBEIIEHHOCTH (OOBIUHO /10 2 JIK).

I'maBHBI HEAOCTATOK PACCMOTPEHHBIX TEXHOJIOTMM 3aKJIIOYACTCS B PYYHOM
3aJIaHUN HOPM II0JIMBA.

Bo03MOXHBIN BapHaHT HOPMUPOBAHHOI'O IOJIMBA - WUCIIOJIb30BAHUE BBIYHCIIH-
TEJIBHOTO YCTPOMCTBA, PEAIN3YIOIIET0 AITOPUTM pacyeTa HOPMBI IIOJIMBA B 3aBUCH-
MOCTH OT psAJa (paKTOPOB: MPOJOHKUTEIBHOCTH MPEANOIMBHOTO MIEPHOIA U TETUIOTHI
OT COJIHEYHOT'O W3JIYyYEHHUsI, TOCTYIUBIIEH B TEIUIMILY, BJIaXKHOCTH IIOYBBI HA MOMEHT
Hayaja I0JIMBA; IUIOTHOCTU ITOCAJKU PACTEHUM U CpeHEN IUIOTHOCTH JIMCTOBOM I10-
BEPXHOCTH; BJIAJXHOCTH OKPYKAIOIIETO BO3/lyXa U T. [I.

B oBo111€BOJCTBE B COOPYKEHUSAX 3AIIUILEHHOTO TPyHTa MUHEpPAJIbHbIE Y100~
peHus, KaK IPaBUIIO, BHOCAT B pACTBOPEHHOM BHUJIE BMECTE C ITOJIMBHOM BOIOM. KOH-
LHEHTPUPOBAHHBI PACTBOP MHUHEPAIbHBIX yIOOPEHHI NPUTrOTaBIMBAIOT B HAKOMH-
TEIbHOM Oake, a 3aTeM HacOChI-103aTOPbl NEPEKAUNBAIOT €r0 B MarucTpajib MOJIUB-
HOU BoJbl. KonuyecTBO KOHLIEHTPUPOBAHHOTO PAacTBOpA MHUHEPAJIBHBIX YJIOOpEeHUN

ONpCACIIACTCA IMMOJOKCHHUEM CIICHHUAJIBHOT'O KilallaHa.

3 2

!

...../l,.@
Ity H

Pucynox 12.5 - TexHomoruueckasi cxeMa MeMOpPaHHOTO BEHTHIISI C DJIEKTPOMATrHUT-
HBIM [IPUBOOM;

1-meMOpaHna; 2- 3JIeKTpOMarHuT; 3- KaHay cOpoca BOAbI U3 HAIMEMOPaHHOM MOJI0CTH
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Pucynok 12.6 - ®ynkunonanbHas cxema CAY BIa)XHOCTBIO BO3TyXa:

e
-

1 - oGeraroriee ycTpoicTBO; 2- MepeKIIOYaTesb Habopa MPOrpaMMbl MOJIUBA;

3- MeMOpaHHBIA BEHTHIIb; 4 - HACOC TTOJITMBHOU BOJIBI

Cucremy MOAKOPMKHU PACTEHHN MUHEPAIbHBIMU yIOOPEHUSIMU BBOJST B pa-
00Ty BPYUYHYIO WJIM aBTOMaTUYECKH OAHOBPEMEHHO C BKIOYEHUEM CHUCTEMBI MIOJIMBA,
HO TOJILKO B TOM CIIy4ae, €CJiv 3a/laHHasi KPaTHOCTh MOJIMBA OO0JIbIIE €IUHULIBI. DTUM
rapaHTUPYETCs ITPOMBIBKA CUCTEMBI I10JIUBA [10CJIE OKOHYAHUSI TIOAKOPMKHU.

OnHa W3 OCHOBHBIX XapaKTEPUCTHK PACTBOPOB MHUHEPAIBbHBIX YJIOOpPEHUU -
IOKa3aTesap KUCIOTHOCTH pH, XapakTepusyromui TpoTeKaHue KHUCIOTHO-IIEJIOYHOU
peakuuu B TUAPONOHHOM Teruuie. Teopetnuecku pH MOXeT M3MEHSThCS B Auaria-
30HE (... 14. IIpu pH <7 peakuuto cuntaroT kuciou, npu pH > 7 - menoyHomu.

Xapakrep peakiuy MUTATEeIbHOTO PACTBOPA OKAa3bIBAET CJIOKHOE U Pa3HOCTO-
POHHEE BIMSHUE HA POCT M pa3BUTHE pacTeHUi. [Ipu 3TOM B pazHble IEPUOABI pOCTa
pacteHuit Tpedyercsa paznuuHoe 3Hauenue pH. Ilpu pH < 4 poct GonbmmHcTBa pac-
TEHUI 3aTOPMaKMBAETCS H3-3d CHW)KEHUS YCBOCHHMS PACTEHHEM KATHOHOB MUHE-
panbpHBIX BemiecTB u3 mouBkl. [Ipu pH > 8 pocT pacTeHuid Takxke pe3ko CHUXKAETCS
M3-3a TOr0, YTO MHOTME MHUHEPAJIbHBIC BEIIECTBA OCAXKIAIOTCS HA TOBEPXHOCTH KOP-
HEW U 3aTPYIHSIOT JABIXaHUE U IIUTAaHUE PACTCHUN.

Jlns kaxxzoro BuAa pacTeHUsl CYLIECTBYET CBOE ONTHMMAJIbHOE 3HaueHue pH,

KOTOpOe JiJisi OOJIBIIMHCTBA HAXOAUTCS B mipeaenax 5...7 pH. B mpomecce pocra pac-
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TeHuid pH TerinuHON MOYBBI U3MEHSETCS, MOATOMY 3HaueHueM pH muTaTenbHOro
pacTBOpa HEOOXOIUMO YIIPABIIATb.

HNuTeHcuBHOCTD (DOTOCUHTE3a 3aBUCUT OT KOHIIEHTPALUU AUOKCUAA YIIEpOa.
B Hounble yackl koHLeHTpanus CO, Bo3pacraeT a0 0,05 %, a B AHEBHbBIC Yachl MaaeT
10 0,01 %. B cnyuae yBennuenus: konuentpauuu C0, B armocdepe Teruist ¢ 0,03
10 0,15 % ckopocth doTocuntesa Bo3pacraet Ha 10...20 %. OueBugHO, 4TO Tpedye-
Mas IO arpoTEeXHUYECKUM Hopmam KoHIieHTpamus CO0, MOXeT OBITh JOCTUTHYTA
TOJIbKO B pe3yJbTaTe NMPUMEHEHHUS CHEIHUATbHBIX CUCTEM MOJIKOPMKH, T. €. 32 CUET
uckycctseHHor noaaun CO, B teruny. Pacuernas nogaua CO, 3aBUCHUT OT 0ObemMa

TeIIUIBI U B cpeaHeM coctaiigeT 50...70 kr/4 Ha 1 ra.
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