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PA3PABOTKA Y UCCJEJOBAHHUE BHICOKO®®EKTUBHOM
CYININJIBbHOM YCTAHOBKH JIJISI MACJIMYHBIX CEMSH

Ymupzaxoe P.A.

B Hacrosmee Bpems B KaszaxctaHe mnpakTHUUeCKH Bce MOTpedsieMoe
PecnyOnukoii MOJCONHEYHOE Macjio, UMIIOPTUPYETCS U3 JIPYTUX  CTpaH.
CnoxuBiiyrocsi OOCTaHOBKY  MOXHO  HM3MEHSTh, 3aMEIICHHEM  HMMIIOpTa
MOJCOJTHEYHOTO Macja OTE€YECTBEHHOM mpoaykuueil. CeMeuku MoJACOJIHyXa yKE B
HACTOSIIIIee BpeMsl BHIpAIMBAIOT Ha TOJISX Hamied Pecrybnuku, a o6opynoBanue
JUISL TIPOM3BOJICTBA Macjia MOXKHO pa3paboTaTh B MPOEKTHBIX HWHCTUTYTaX U
U3TOTOBUTH HA OTE€UECTBEHHBIX MPEANPUATHUSX.

[Ipouiecc TpOM3BOACTBA MOJACOJHEYHOTO Maciia MOXKHO pa3JeluTh Ha
CIICAYIONINE CTaJNHU: CO3PEBAaHUE CEMEUKH Ha ToJjie; yOOpKa; COPTUPOBKA; CYIIIKa;
XpaHeHue; 0OPYIIeHUE CEMsIH; Cenapalus;, OT)KUM WU IKCTpakius macia. Hamu
Obl1a BBIOpaHa, CTaAWs CYIIKA CeMsiH TojaconHeuHuka. Cymika oOecrieunBaet
OBICTPOE CHIDKEHHE BIIAXXHOCTH MAacjio CEeMsSIH /0 BEIWYHUHBI, IMPU KOTOPOM
oOecrieunBaercss Oe3zonmacHoe wux xpaHeHue. Cylika SBISETCS HEOOXOAUMOM
TEXHOJIOTUYECKOW oOmepanueldl Npu MNOJATNOTOBKE MACIWYHBIX CEMSH, KakK K
XpaHEHHUIO, TaK U K mepepadoTke, Tak Kak 3 (HEKTUBHOCTH MEPEPabOTKU X TAKKe
HAXOJQUTCA B NPSAMOM 3aBUCUMOCTH OT ONTHUMAJIbHOM KOHEYHOM BIIAXKHOCTH
MaCIIMYHBIX CEMSIH.

[Ipy XpaHEeHUM MaCIMYHBIX CEMSH C MOBBIINICHHOW BIAXXHOCTHIO OBICTPO
YCWJIUBAETCSI MHTEHCUBHOCTh OMOXMMHUYECKHX TMPOIECCOB, OCOOEHHO IbIXaHUS,
KaK CcaMHUX CEMsH, TaK U HaxOISIMXCS Ha CEMEHaX MHUKPOOPTraHU3MOB.
NHTeHCHBHOE [JbIXaHWE BBI3BIBACT JAJbHEUIIEE IMIOBBIIMIEHUE BIAXHOCTH W
TEMIIEPATyphl CEMsIH M TaKUM 0Opa3oM YCKOpPSIET MX CaMOCOTPEBAaHHE U TOpPYUY.
BricymBaHue MacIWYHBIX CEMSH 10 BIIQXKHOCTH, O€30MacHOM ISl XpaHCHHUs
HAJIe)KHO O0O0ECNEeYMBAET MX MJIUTEIbHYIO KOJUYECTBEHHYI0 W KAYECTBEHHYIO
COXPaHHOCTb. Tak JJs CEMSH BBICOKOMACIMYHOI'O MOJCOJHEYHHKA, BEJIUYMHA
0e30macHoO JJIs1 XpaHEHUS BIAXKHOCTU JOJDKHA HAXOJUTHCS B mpeaenax 6-7%.

CBexeyOpaHHbIE CEMEHa OTJIWYAIOTCS OYE€Hb HHU3KOM CTOMKOCTBIO MpHU
XpaHeHUU, OCOOCHHO MPHU BBICOKON BIAXKHOCTU 3acOpeHHOCTH. [Ipu XpaHenuu
CEeMSIH XMMHUYECKMM H3MEHEHHSIM B IEPBYI0 OUYEpelb MOJBEPraroTcsi OEIKOBbHIE
BEILIECTBA.

CemeHa BBICOKOMACIMYHOTO TMOJACOJHEUYHHKA HANIEKHO XpaHATCS, €CIU
BIAXKHOCTb UX He Oonee 6-7%, a Temmneparypa cHikena 10 10 °C u mmxe. Ilpu
BJIAKHOCTHU BBILLIE KPUTHUYECKOMN 151 TeMIeparype 20-25°C TS
CBEKOC(OPMUPOBAHHBIX MAPTUN CEMSIH TMOJCOTHEYHUKA, HAUYUHAETCS MPOIECC
OpOXXE€HHE  MHUKPOOPraHM3MOB, HWHTEHCHUBHO HUAYT THUAPOIUTHYECKHE U
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OKHUCJIMTENIbHbIE TPOLECChl, YTO MPUBOAUT YXYJIUIEHUIO KadecTBa CEMSH
MOJICOTHEYHHUKA KaK MACIIMYHOTO CBIPBS.

Ha nnutenbHOoe XpaHeHHME OO MEpepadOTKH CIEAyeT 3aKiIaJblBaTh CEMEHa
IIOZICOJIHEYHHKA BJIAXKHOCTIO BbIIe 2%, TMPOCYMIEHHBIE 1O KPUTHYECKOMN
BIAXXHOCTH (6...7%) M OXJIaKAEHHBIE 10 HU3KUX TEMIIEpaTyp.

PexxuMbl Cymkd CceMsH TOJCOJHEYHMKA 3aBUCAT OT WX HayalbHOU
BJIQXHOCTU M  OHa PErJIaMEHTHPYIOTCS HWHCTPYKLUMEW 1o cymike. Beiciime
Mpe/esibHble 3HaYEHUs1 TeMIIepaTyphbl CYIIKH HarpeBa CeMsiH MOJICOJHEYHUKA MpU
Pa3IUYHbBIX CIOCO0aX CYIIKU B IAXTHBIX, MPAMOTOYHBIX M OapabaHHBIX CYIIMIKaX
npHUBeIEeHbI B TA0I. 1.

Tabn 1.

Havanena | Ilponyck | Harpe | IIpenenbHble TeMIiepaTypbl CYHIMIBHOTO areHTa

s a CeMsH B Opnocrynenuato | J/IByxcrynenuarto | bapaba
BJIQYKHOCT yepes CEMSH | M IIIAXTHOM C.y. M H
b CeMsH % | CYIMIKY IIAXTHOM C.Y.
o 15 1 55 120 120 250
Jo 20 2 55 115 115 350
bonee 20 2 55 110 110 350

TexHonornyeckass IEHHOCTb CEMSH IMOACOJHEYHHKA OMpPEAeNAeTCS €ro
MaCJIMYHOCTBIO, COXPAaHUTh KOJMYECTBO M KadyecTBO Macia. B mporecce cymiku
MOJKET MPOUCXOIUTh JTUOO CHUKEHUS JTMOO yBEIMUYEHHUS KUPOBBIX KOMIIOHEHTOB.
HampaBieHHOCTh 3THX TMpeBpalleHHl 3aBUCUT OT BJIWKHOCTH CEMSH U OT
OPOJOJKUTENIBHOCTH WX HarpeBa. [lpM ONTHUMalbHBIX pEXHMMax CYIIKH
colepkaHMEe Macjia B CEMEHa yBeIuuMBaeTcs. B Macimo  mepexoasT
COIyTCTBYIOIIIME €My BEIECTBa, COJEPXKAIUECs B CEMEHaX KapOTHHOW/IBI,
CTEPOJIbI U BOCKOOOpa3HbIe BemiecTBa. B Ta61.2. mpuBeeHbl GU3UKO-XUMHUUECKUE
CBOMCTBA CEMSH I1OJICOJTHEUHUKA [1]

Tabmn.2
Ne Ceoiicmeo Eo.u3zm. 3nauenue
1. | AOcomroTHas Macca ceMsIH T 40...98,1
2. | OTtHOCHUTEIBHAA IUIOTHOCTD | T/CM® 0,651...0,827
ceMsH
3. | Macca 1 M cemsiH KT 330...470
4. | OobeM 1 T ceMsiH Mo 2,1..31
5. | UctunHbl 00beM 1 T ceMsiH Mo 1,2...15
6. | Jly3xuctocth % 40...52
7. | CKOpOCTb BUTAHUS M/c 3,2...8,9
8. | Yron ectecTBeHHOTO OTKOCA | Tpaj 31...45
9. | Tert0eMKOCTH Kmx/kr.x | 1,51
10. | TeMnepaTyponpoBOIMMOCTh | M2/4 6,15...6,85-10*




B Hacrosimias BpeMs ceMeHa TOJCOJHEYHUKA CyIIaT B  IIaXTHBIX
3epHOCYIIWIKAX, B PEHUPKYISIUOHHBIX 3€PHOCYIIMIKAX © B  CYIIWJIKax
O0apabanHoro Tumna. OCHOBHBIMH HEJOCTAaTKAMHM 3THUX CYIIMJIOK SIBISETCS
HEPAaBHOMEPHOCTb CYIIIKH, MPOLECC CYIIKA 3aHUMAeT MHOTO BpPEMEHU U
MIPOUCXOUT HEPABHOMEPHBIN HarpeB CeMsH MOJICOJHEUYHUKOB. Bee 3To mpuBoauT
K HapylmleHHI0 OWOXMMHUYECKOrO0 CcocTaBa sijaep ceMsiH. Jlisi uCKIIIoYeHue
BBIIIICYKA3aHHBIX SBJICHUS HaMHU ObUIM UCCIEIOBaHbI TEXHOJOTHYECKUE, (HU3UKO-
XUMUYECKHE, TEII0-Pu3nieckue, TepMorpaduieckue, COpoOIMOHHO-CTPYKTYPHbIC
CBOMCTBa CEMSIH MOJICOTHEYHUKA U (JOPMBI U BUJIBI CBSI3U BJIArU B HEM.

Jlns TeopeTrnyeckoro OOOCHOBaHUS METOJla WHTEHCH(UKAIuUs TMpoiecca
CYIIKH OBUIM ONpEeAeTCHbl MEXaHW3M CBSI3M BJIATU CEMSH TOJICOJHEUHUKA,
KOTOPBIN OMpeNenseT TermIoMacconepeHoc B mporecce cymku.llomydeHHbIe
JIepUBATOTpaMMbl HarpeBaHHE CEMSH TMOJICOJTHEYHUKA TMO3BOJIMIM OOOCHOBATh
JOMYCTUMYIO TeMIlepaTypy HarpeBa wmarepuana. Ha OCHOBE MOJTyYeHHBIX
OKCTIIEPUMEHTAIBHBIX H30T€PM  COPOIUMHU-ACCOPOIIUA CEMSIH TOJCOTHEUHHUKA
IpoU3BeJICHA KilacCUu(UKAIUs MaTepuaia 1Mo KoJIoua0M (U3NIECKOM CBOHMCTBOM,
a Takke paccuuTaHbl guddepeHIMaTbHBIE W MHTETpalibHble  (QYHKIUH
pacpezeneHue mop 1o paauycam. Ha ocHOBE COPOITMOHHBIX JAHHBIX PACCUUTAHBI
HOMOTpaMMa JIJisl ONpeJeJIeHUe DPHEPTUM CBSI3M BJIATU  CEMSIH TOJICOJTHEYHHUKA
yACIbHBIA 00BEM MHUKPOIOp, yJeJbHAas TOBEPXHOCTh W YHCTas TEIJIOTa
necopbiuu  MoHociod. [lo BenuymHE MaKCHUMAaJIbHOTO THTPOCKOIHYECKOTrO
BJIAroco/iepKaHue CEMsH IOJCOJIHEYHUKA OLEHEH TMpeeNbHbIA COPOIIMOHHBIN
00BeM «110 Boge» [2].

Ha ocHoBaHue KOMIUIEKCHO aHalih3a CBOMCTB CEMsIH MOJCOTHEYHHKA Kak
00BEKTa TEeIIOTEXHOJIOTMYECKOro O0pabOTKM MO 3HAYEHHI0 MaKCHUMAaJbHOIO
TUTPOCKOMMYECKOTO  BIIArOCOJIEP)KaHUE IO  KJIaCCHU(UKAIMOHHON  Talmnuile
npodeccopa MyxmwmauaoBa J.H. [3] BweiOpaH cCymmiabHBIA — ammapar
a’po(OHTAHHOTO THTIA.

Onucanue SKCIIepUMEHTATBLHOM CYIIMIBHON KaMepbl ¢ (POHTAHUPYIOITUM

cloeM

[Ipexnae Bcero, mepen HayalOM KOHCTPYHMPOBAHHUSI SKCIEPUMEHTAJIbHOU
YCTaHOBKH, OBLITM U3YYEHBI YCIOBUS CYIIECTBOBAHUS (DOHTAHUPYIOIIETO CIIOS.

Bricora porTanupyromas cimos He=30cm, di=3,2, orctona cinexyer 30>6.4.
[Tocne Toro, Kak Bce yciaoBus "(poHTaHUPOBAHUA" OBUIH COOIOACHBI, MBI TIEPEIUTH
K BBIOOpPY BCIIOMOTaTenbHOTO OOOopymoBaHus. CaMbIM BaXHBIM TNPUOOPOM B
YCTAHOBKE Mbl CUHMTA€M CTaHAApPTHYK JuadparMy, C TMOMOIIBIO KOTOpPOH
U3MEPSIETCA CKOPOCTh BO3AyXa, KOTOPBINA MOJIaI0T B CYHIMIbHYIO KAMEPY.

CrangaptHas nuadparma Oblla CHEIHAIBHO paccuyWTaHa Ha JIHAMETP
Bo3ayxoBoAa (99MM) M B 3aBUCHMOCTH OT pacxoia Bo3ayxa (KOTOPBIA ObLI
M3MEPEH MpHU MOMOIIU JIONACTHOro aHeMoMmetpa). [lokazaHuem mnonaydyaembIX OT
nuadparMbl SIBISETCS Pa3HOCTh JABICHUM /10 W TOCJE CYXKaIOIIero yCTpOWCTBa.
J171s1 TOro yToOBl U3MEPUTH ITOT MEpenaj AaBICHUS, Mbl HCIIOJIH30BAIN YalICYHBII
OJIHOTPYOHBIA MAHOMETD.

Jns  u3MepeHuss TeMIeparyphl CYIIUIBHOIO areHtra, ObUIO PpEelIeHO
WCMOJIB30BATh TEPMONAPY B Mape C MUWUIMBOJIBTMETpOM Tua M-64. Tepmonapy



PELIMIA YCTAaHOBUTb HENOCPEACTBEHHO HAa BXOAE B CYLIMIBHYHO Kamepy./lius
U3MEpEHMs Iepenaja JaBlICHUs B CJIO€ CEMEYEK, ObUIO PEUIEHO YCTaHOBUTH
LITyLepa A0 U HEIOCPEACTBEHHO B CYIIMJIBHOM Kamepe, a K HUM IIOJACOCIUHUTH
YalleyHbli OJHOTPYOHBI MAHOMETD.

JUis perynupoBaHMsl CKOPOCTH BO3IYIIHOTO IOTOKA ObLIAa M3rOTOBJIEHA 3a-
cloHKa. BpiOpaB Bce BcroMoraTeslbHOE OO0OpYIOBAaHHWE Mbl MNPUCTYIMUIN K
W3TOTOBJICHUIO J1a0OpaTOPHOIO CTEHJA, H300paKEHHOI'O Ha CXEMaTHYECKOM

pucyHke 1.
[]15

pall

6 4] 8

H7

7

»>

-
Puc. 1. DkcniepumeHTanbHas yCTaHOBKA /IS CYIIKH B a3pO(OHTAHHOM CJIOE.
1-BenTunsATOp; 2-cTaHmapTHas nuadparma; 3-kajmopudep; 4-cymuiabHas Kamepa,
S-MUJUTHUBOJILTMETP; 6-U-00pa3Hblii MaHOMETp; 7-10Tyliepa JUIsl CHATUS Mepernaa

JaBJIeHUs; 8-TepMomnapa; 9-3acioHKa.
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