Mpogeccop C. B. le6enes u M. I [Tappauxkas.

Tennota orrauBanua caxapoii cBeKJbI.

Vinesi caxapuoit npomuitennoctu 8 CH6upH B HacTOsILIEE BPeMs: npeTso-
pAETCA B MONJMHHYIO XH3HB, BOMIOLIAACH B KOHKPETHEIE (DOPMBI CTDOIOLILE-
rocs AATa#CKOrO CaxapHOro 3asofa. B cBs3u c atum nepes CubuPCKOI
NPOMBILACHHOCTBIO BLIIBHIAETCSl PSIA BONPOCOB NPOH3BOACTBEHHOTO XapaK-
T€PA, HYTO SBJASETCA CJAEACTBHEM CBOEOGDA3HHIX KJIHMAaTHYECKHX YCAOBHI
Cubupu. OnHoH H3 XapakTepHBIX OCOGEHHOCTEH MociexHeld SABATETCS ee
A/HHHAA XOJIOJHAA 3MMa, YTO AAeT BO3MOMHOCTb XPaHHTbL nepepabathiBae-
MYyI0O Ha 3aBOJE CaxXapHYK CBEKJY B 3aMODOXEHHOM COCTOSIHMU. Bausmue
JAJTATENBHOTO 3aMOPAaXXHBAaHUsl CaXapHOH CBEKJBl yxe pa3bHpanoch B cre-
udanbHoi pabore C. B. Jle6enesa u B.I1. UexoBa, npusegwei
HHXKECJIEAYIOIUEMY MHTEPECHOMY B IAHHOM CJyyae 3aKJAKHEHHIO:

»Kopenb caxapHolt cBexabl, noaBeprasch B NPHPOAHKWX YCIOBHIX CH-
6UPCKOH 3HMBI NMPOLO/DKHTEABHOMY NEHCTBHIO YCTOMYMBOTO X0J0Ma, Npe-
TepnepaeT ri1y6okHe u3MeHeHHs. [IDH 3TOM B KOpHE NOSBASIOTCH pasphIBbI
€ro MNapeHXHMHOH TKaHH MEXIY COCYAHCTO BOJOKHHCTHIMM OyYKaMH. Pa3-
MEpbl H YHCIO 3THX pPa3pLIBOB C TEYEHHEM BDEMeHM Bo3pacraeT. Macchl
JbAa YHUCTOH BOAbI, NMEPBOHAYAILHO MNOSBASAIOUIEHCS B MEXKJAETHHKAX, CO
BPEMEHEM NOCTENEHHO YBEJAHYHBAIOTCA, 00pasysl BBITAHYTHIE CKOMNJIEHHUS,
NPOHU3bIBAIOLIME TeJ0 3aMODOXKEHHOrO KODHf. YXe K fHBAapio caxapHas
CBEKJIA, Ol AEUCTBHEM €CTECTBEHHOTO X003 CHOMPCKON 3HMBI, IpeBpaiaeTs
Cs B HOBLIA COBEPILEHHO HEH3BECTHBI EBPOrNEHCKOMYy CaxapHOMY MNpPOH3-
BOACTBY MaTepHas, OT/IHYHBLIA NO CBOHM OGHO-XMMHYECKHM, (QH3HUYECKUM H
MEXaHMYECKHUM CBOHCTBAM OT OObLIYHOH CAXapHOM CBEKJbI, XpaHslleHcs B
HE33aMODOXEHHOM COCTOAHUH.“

[lpusenennoe nojoxeHHe MMeET 3HAauYeHMe I/ MHOIHX MPOLECCOB
CaxapHOro NpOH3BOJACTBA H B YACTHOCTH A7 COKONOOHIBAHHG, rie nepBoi
3aJa4Yeif ABHUTCA OTTaMBaHUE MEpP3JOH CBeK/Jbl, TOYHEE ee CBEeKJOBHYHOH
cTpykkH. He kacascp 3mech pasiadyHbIX CTOPOH M TEXHHYECKHX YC/IOBHH
OCYLIECTBJIEHHS 3TOH 3a1aud, OCTAHOBHMCSl B HACTOfIleM CJyuyae JHUIL Ha
BONpPOCE O KOJHYECTBE Tel/1a, HeoOXONMMOro AJi OTTaHBAaHUS Mep3Joi
cBekAb., O4eBHJHO, 4TO 3Ta 3aTpaTa Temaa sBUTCH N063BOUHOH K HOpMalb-
HOH B OOBLIYHBIX YCJOBHSIX pabGoThl Ha Hesamep3iued cekse. [TpH HU3KHX
TeMnepaTtypax CHOMPCKOH 3MMbl 3Ta HOBas CJ/araroulas pacxola TenJa B
cHOMPCKOM C€axXapHOM 3aBOJAE MOXeT ObiTb NOBOJIBHO 3HAYHTENbHOH. B BH-
Iy 3TOTO NPEeICTAaBASAETCS HEOOXOAMMBIM BLIACHHTH €€ BEJHYHHY, KaK BXO-
ASUyi0 HOBOW CTaTbed TENJIOBOro OasnaHca COKONOOHIBAaHHA npH paboTe
Ha MEp3JIOH CBekJe.

CaxapHasi nNpoMblilIeHHOCTb, paboTas B HOPManbHOH 06CTaHOBKE ¢
He3amepauledl CBEKJOW, 10 CEFr0 BPEMEHY MHTEPECOBAJACh €€ TEMIOEMKOCTBIO
TOAbKO NpH Temnepatype suiue 0°. Besnnuuna ee, onpenenssuiasics pas-
JUYHHMH aBTOpaMH, Kosebanach oxono 0,85-0,87. PacxoxaeHue oTae bHBIX
YKa3aHH# B 3TOM OTHOLIEHHH BIOJIHE €CTECTBEHHO, TAK KaK COCTaB caxap
HOH CBeKJH OueHb H3MeHuMB. ColepKaHHe B HeH MSAKOTH, caxapa, Hecaxa



pOB, BOIH OYeHb HEMOCTOAHHO B 3aBHCHMOCTH OT KJIMMATa, MOYBH, YCA0-
BHA BEreTAlUM, CTENEHH 3PeNOCTH, ANHTENbHOCTH M YCJAOBHA XpaHeHHs
CBeKJH M T. O .

Ha seauuune TENJOCMKOCTH CAaXuPHOH CBEKAL OTPAKAGTCH TaKkKe M
ec Temnepatypa. Oco6eHHO 3aMETHO 3TO NO/IKHO CKa3aTbCA MpPH Temaepa-
Typax o6GpAa30BaHUA B CBekJe AbAa NpH ee 3amep3anuy. HeusbexHoCTb
3TOI0 ONpeacasercsi, C OAHOA CTOPOHH, TEM, YTO B MaCCe CBEKJOBHYHOrO
KOPHA HaxOAHTCs oxoao 70% BOAMW, ¢ APYroit CTOPOHW, 3TO CTOHUT B CBS-
3 C TeM, 4TO TenaoeMokocTs Boan npy 0° pasua 09992 Regnault, Toraa
KaK TeNI0EMKOCTb Jibla oTBevaeT npu 0’ toapko 0505, ymeubiuasace npu

NOCIeAyIOMeM CHUXEHHH TeMNEpalypH JAbAa, YTO BHAHO H3 HHXKENpPHso-
JHMBIX J1aHHBIX:

*C TenaoeMkocTs Abja:
0 0,505
— 20 0,431
— 50 0.409
— 100 0,329

[Ipy Taxux yCJA0BMAX TENNOEMKOCTb 3aMep3iiefl CBEKJbl NOMKHA GHTD
B CHAY 3HAYHTEABHOrO COMEPKAHHA B Hell BOAH, KOHEUHO, MEHBLUIE TEnno-
eMKOCTH CcBeKAn He3amepsuwcd. OyeBHAHO, YTO BEAHYHMHA TENNOEMKOCTH
3aMOPOXKCHHOH CBEKAhl N0 MHOrHM BNOJMHE NOHSTHHM NPHYHHAM HE MO-
AeT OBTh NOCTCAHHOH, MPH Y€M OJHA H3 3THX NPUYHH JEXKHT B TOM, 4TO
KOMHYECTRO  HAXOAAUICrocs W 3amepiulefd  cBexJe 1bAa 33aBUCHT OT TAy-
OHHB H JJHTEILHOCTH €€ 3aMOPaXKHBAHMA.

Macca CBCKAOBMYHOIO KOPHA B CBOvM COCTaBe OYEHb CJAOXKHA M H3-
meHynna. Kpome caxapa, BOABN M MAKOTH, OH3 COAEPXKHMT eure 60.bUIOE
HHCA0 PA3HOOOPa3HmX N0 CBOMM QHU3HYECKHM CBOMCTBAM, XHMHUYECKON NpH-
POAE M KOAMYECTBY A30THUCTHX, 0€3230THCTHX, OPTaHHYECKHX M HEOpraHH-
YCCKHX ReulecTs. TenaoeMkocTb 3THX CIardiollMX CBEKJAOBHYHOIO KODHS
NPeCTaRINCTCA O4eHb PA3NTHYHOH, NDH TOM 1181 MHOTHX BellecTB ele He
VCTAHOBICHHOA. Bce 3TO JHWAaeT BO3MOMHOCTH TEOPETHHECKH pa3pelIdTh
BONPOC O TeNIOCMKOCTH 3AMOPOKEHHOH CAXAPHOR CBEKJH, HCXO0IR M3 ycTa-
HOBACHHOIO  XHMMYCCKOTO COCTABA M TeNJOEMKOCTEH COCTaBASIOLIMX ee
BCLLECTB.

3anaua ®ra Tem 6oace 3aTPYIHHTEAbHA, YTO KOJAHYECTBO .1bA3 YH-
CTOH BOIbl, BLIMOPAKHBACMOR H3 KJACTOYHOIO COKA CBEKALI, a TAKXKE KOJH-
YCCTBO, KOHIEHTPAUHS, CUCTaB H TCNJA0EMKOCTb YAaCTH KJAETOYHOro COKa,
OCTAMOIETUCSH B HE3AMOPOXKUHHOM COCTOSIHHH B CBEK.JE, COXPAHAEMOB NpH
TeMuepaTvpax uike 0, HEeH36eKHO MeHSAITCH B 3aBHCHMOCTH OT CTEfeHH
H IPOTOTKHTCILHOCTH IIPOMOPAXKHBAHHA CBeKAb. Bce BolwlenpHBeaeHHOE
FOBOPHT O TOM, HTO KOJHUYCCTBO Teilsia, Heo0X0AHMOe 115 OTTAHBAHUS Mep-
3700 CBEKJbI, 33BHCA OT MHOIHMX YCJIOBHil, OYE€Hb TPY.1HO NO1IT2ETCS yHeTy.
[Tpn 37TOM BCC AKe HAZO OXKHIATH, HTO TCHAOLMKGCTb CBEKJH, NMPOMOPO-
AEHHOI B yCI0BHAX cHOMPCKOR 3MMDI, 10KHA ObITh HECKOJbKO HHOIO,
yeM TEIVIOCMKOCTh  CAXapHoil CBEKJLI, JHWb CAY4dHHO H KPAaTKOBPEMEHHO
HOIBEPrasuIecst 3aMep3aiMio B OOLIVHLIX KAraTaXx CBEKJOcaXxapHblXx paf-
OHOB yMt’pL‘HH()I'() KJIUMATA.

CyMMapHOe KOJHYELCTBO Tenna, HeoOXOAHMOTO AJA OTTaNBAHHMS Mep-
3101 CBUKJOBHYHOH CTPYHKH, C1ardeTcs M3 CACAYIOUulero:—BO-NepBbIX, H8
TCIMA, 33TPAYMBAEMOrO HA Harpes OT HayaJbHOH TemnepaTyps BCeH Mac-
Cbl 3aMepP31UeH CBEKIbl IO TEMNEPATYPHl TasAHHA HAXOAALLEroca B HeH abla,
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BO-BTOPHIX, U3 KOJHMYECTBA TeMJa, MAYLEro Ha TasiHHe JbJa H, HWAKOHEI,
M3 KOAHMYECTBA TenJa, HeoGXOAMMOro AJjs MpOrpeBa BCeil Maccel OTTasiB-
el CBEKJbl JO KOHEYHOH Temmeparypsl. [1aBHO#I caararouiel o6mero Ko-
JIHYeCTBA 3aTPAaYHBAeMOro TeMNJ/a Ha OTTAWB3AHHE MEP3J0il CBEKJb! ABISAETCA
CKpBHITas TENJIOTa TasHUS Haxozsiulerocs B Heit apaa. OcTaHaBaMBasACh Ha
3TOM BONPOCE, MOXHO OTMETHThb, COIJIaCHO yKa3auud XBO/bCOHA*), che-
Idytouiee:

o,CprlTaﬂ TEN/JOTa JO0/DKHA 3aBHCETb OT TOH TEMNepaTypnl, NPH KO-
TOpPOH NPOHCXO/IUT MNEPEXOoJ BeleCcTBa H3 OJHOTO COCTOSIHHS B JpYyroe.
SIBneHne nepEOXJaKACHHS YKa3biBaeT Ha BO3MOXHOCTb M3MEHEHHsS Temne-
paTypH 3aTBepAEBAHHA, ONpeneNseMol /s BOAbl KaK TeMMepaTypa 3amep-
3aHud. ,. .. . “ EciaH TeMneparypa nnasneHHs yMEHbIIAGTCS HA OAMH rPanayc,
TO CkpeiTasg TennoTa S ymenbumaercss Ha C;—C,, T. e. pasHOCTh TEMIOEM-
_ KOCTeH XHUIKOTO H TBEPAOro Ten.a, Np# YeM IJs BCeX HCCIe0BaHHBIX Be-
mectB C; > C;, TaK 4T0 S BCOrAa yMeHbLIAETCS C NOHHXKEHHEM TeMnepaTyphl
naapaeHus. B npuHATHIX 0003HaueHusax: C,—Ten10eMKOCTb TBEPAOTO Te-
na, C,—TenjJoeMKOCTb XHAKOrO TeJa.

[TOMHMO YK23aHHOTO, HHTEPECHO TaKX€ OTMETHUTb MPHBOJHMEIE HHXKE
coob6paxenus Pybunmreina: **)

,2K(HBBIE TKaHH 3aMeP3al0T OOLIYHO MPH OYEHb CHUJALHOM NEPEOXJaXKAe-
Hun. TemnepaTtypy MblILiB, Hanpumep, yaaercs noHusuts 10—10° C, uno-
rga paxe 10—18 C u TOABKO noc/e 3TOro oHa BHE3aNHO HAaYMHAET 3aCThI-
BaTh, IPH YeM TeMNepaTypa IMOLHMMAaeTCd N0 TOYKH 3aMep3aHHs Oprasa,
Jexamieil JAHIUb HAa HECKOJbKO JREeCATHX rpanyca Huxke Hyast. Takue xe
3HAYHUTE/AbHBIE M HENOCTOSIHHHIE OXJaXJAeHHS TPeOYITCR IAd 3aMep3aHus
peanx #xuBoTHHX. Onbitet BaxmerbeBa narT, YTO y OMHOrO U TOrO Xe
Buaa 6a60uKy 3aMep3aHHe HACTYNaJ0 B OXHUX CJAydyadX, HAYHHAS C MHHYC
2,1° C u npu npyrux ¢ munyc 12,9° C. [lpu Takux yc/loBHAX OnpenesneHHe
HETHHHOH TOYKH 3aMep3aHHa JenaeTcds KpahHe HETO4YHBIM. COBEpIIEHHO
CXOAHBIM 06pa30M MOMHO MEpeoXJaiUuTh PacTBOP, HAXOASILMNACH BHE opra-
HH3MAa, B TOHKHX KalWMISiDHBIX COCyfaX. B KanuaaspHOM fONEpeYHHKE B
0,4 MM. BoJa ocTaeTcs HAKOH npu munyc 7° C u nase npu munyc 10° C.
C yBe/HYEHHEM KaNUAAADHOCTH BO3pacTaeT M CTeNeHb HEOOXOAMMOro I
3aMOPAXKHBAHUS NEpeoxJaxIeHHs. KanuaaapHOCTb BMeCTe € TeM MOHH-
KaeT ¥ CaMyI0 TOYKY 3aMeps3aHus pacTBopa. PacnpeneneHne HaxodsilUUXCH
B OpraHu3Me DacTBODOB HE CO/IOIIHBIMM MacCaMH, a B MEJIKHX KalHJIsAD-
HBIX TPYOKaX M M0J0CTAX MPEACTAB/IAET BAXKHOE 3aLUTHOE CPEACTBO, Npeo-
XpaHAIOWEE WX 3HMOH OT 3amopaxuBanud. Yem xpynHee xaaulp cocyna,
TE€M MEeHbIle NpPEensiTCTBYeT OH 3aMeP3aHHI0 HAXOAAUIEHCA B HEM XUAKOCTH.
Bcaeacreue nofo6HOK 3aBUCHMOCTH 3aMOPAXKUBAHHA OT KAMHJIAPHOCTH Bbl-
HOCJIMBOCTH KJETOUHBIX CTPYKTYD NPH MEpPeox/aXICHUH BO3PACTAET N0 Mepe
yMeHblUEHHs pa3MepoB. [lepeoxyaxieHne YCTPAHSETCH NpPU BHECEHHH B
PAacTBOP KPHCTAMIMKA bJA, CAYXKAUIErO O4aroM KpUCTaIIKH3ankH. B HopMasib-
HBIX yCAOBHMAX KJETOYHas 06O/IOYKA NPENnITCTBYET NPOHHKHOBEHHIO B KJET-
Ky TaKuX 04aroB KpHCTaaausauuu. [Ipu ee NOBPeXIEHHH KJETKA JIETKO
npomep3saer.

[lo 3TOMy NOBOLY HYXHO OTMETHTb, UTO SABJEHHE [EPEOXNANKLEHHUS
BCJEACTBHE KAaNW/JASPHOCTH, KOHEYHO, HMEET MeCTO H IIPH 3aMOPaXKHBaHUH
caxapHOH CBeK/bl, HO TAaK KaK KODHH €€ B 3aBHCHMOCTH OT LEJOro psia
Pa3sHOO6DPAa3HbIX YCJAOBHH, MOryT ObITb B 3TOM OTHOILUEHMH HEOJMHAKOBbI-

*#) Xponbcon Pykosoactso no ¢uauke* 1. Il c1p. 512.
*+) Py6unwreiin. ,Beesenue 8 dusnko-xumuueckyio Gionornpo® 14-15 ctp.



MW, TO NO3TOMY H TEMINEPATYPbLI 3aMEP3aHHA CBEKJB MOTYT B OTHE/bHBIX
Cny4asgx 3aMe€THO DAa3nn4aThCA.

HeonpeneneHHocTs Teneparyphl 3aMep3aHHs CBEKJB BHOCHT eule Of-
HO 3aTPYAHEHHE IJisi BO3MOXMHOCTH TEOPETHYECKOTO MNOACYETa KOJHYECTBa
TeNaa, HeOOXOAMMOTO 1AA OTTAWBAHHA 3amep3ulelf caxapuo#t csexasl. [lpu
TAKHX YCIOBHAX B Da3pelleHHH 3TOro BOMPOCa NMPEeACTaBIAETCH HEO6XOau-
MbIM HTTH 3KCNEPHUMEHTAJNbHHM MYTEM, UTO H ABJIAETCS 3ajJayed HacTof-
wel paboTH.
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OcTanoBuMcs nmpexcie BCero Ha 06CTaHOBKE M YC/IOBHAX, B KOTODHI<
BE/1aCb MOATOTOBKA CaXxapHOH CBEKJbl K OMbITaM.

MaTtepnasioMm a1 MCC/AENOBaHHA CAY)XKHAA MOPOXKEHasds CBeKJa, MoJy-
4eHHas W3 DapHAayabckoro okpyra AneficKoro paiioHa (MeCTO MOCTPONKH
cHOHPCKOro caxapHoro 3aBoja). CBekJa Oblna NepeBe3eHa M0 KeaesHoH
Jopore B 1€peBAHHLIX sAlIHKaX. Bpema npucelikn ceexkabl—30 gexabps u
8 ¢espaas.

B Tonmcke mMopoxeHasi CBeK/Ja XPaHKJACh B AUIMKAX B XOJOIHOM IO~
MEUIeHUI—1EPEeBSHHOM capae.

Temnepatypa capasi cOOTBETCTBOBaJa TeMNEpaType HAPYKHOrO BO3-
AvXa, TdK 4TO CBEKJAd B TEYEHHE 3HMbl He NOIBEpPranach OTTAUBAHHUIO.
OnbIThl CO CBEKA0H NMPOMU3BOAMIUCH B TEYEHHE TPeX 3UMHHUX MeCAlEeB: Oe-
kabps, guBapa v (pespa.is, TemmepaTypa Hapy»HOTO BO3AyXa 3a 3TO Bpe-
M$l 110 RAHHBIM METeOPONoruyeckolt ctanuuy Cubupckoro TexHOMOTHYECKOTO
HuctryTa Gnina takosa:

Jdexabps slHBaDb despans
Mupumym . . . —409°C —40,5°C —414°C
Makcumym . . . — 88 C —100C — 92°C
Cpegnee . . . —239°C —226°C —23,0C

[l1% NOATOTOBKH CBEKJBI K ONbITAM CYXKHJ ClIeNHanbHbIA NOABAN NPH
Jlabopartopuu [Mutatenbunix BeuecTB TeXHOMOrHYeCKOro HHCTHTYTA, I10-
cTpoennnét B 1928 roay. [lonasan 3Tov npeacTasaseT co60i OTACAbHYIO NIPH-
MBIKAIOUY0 K HapyXKHOH CTeHe Ja60paTOPHH KaMEHHYIO NOCTPOHKY, yray6b-
J1eHHYI0 Ha 1.5 MeTpa HHXKe ypOBHSI 3eMJHM M HMMEET IBa OTAEJbHBLIX MOMe-
UIEHHS: BO-IIEPBBIX, HEOTANJIMBaeMy0 1a60PATOPHIO, BO-BTOPHIX, BHY TPEHHIOK
K€1e300ETOHHY K KaMepy JIs1 XPaHEHHS CBEKJbl, OKDYXXEHHYI0 BO3AYIIHKIM
NPOCTPAHCTBOM, OTIENAIOIWIMM CTEHKH KaMepbl OT HaHYXHbIX CTeH, no-
TOJKA W KHPOHYHBIX CTE€H MOJBata, OTOABHMHYTHIX OT HHX Ha PAaCCTOSHUH
ONHOrO MeTpa. XoJOAHas JabOpATOPHS OTAENSAETCSH OT XKene3o-GeTOHHOH
KaMepbl TOJACTOH KHDMHYHOH CTEHOH, COCJHHASACH C HEK JABOHHHIMH, O0OH-
THIMH BOHJIOKOM, CYKHOM ¥ KJCEHKON NBepsiMM, BeXywumu B kKamepy. Ko-
Je6aHHsl TeMnepaTypbl NPH TAKOM YCTPOHCTBE Gbl/IM BECbMA HE3HAUHTENbHEL.

Cpennas Temnepatypa B NOMeILUE€HHH [10/1Baja 3a BpeMda IPOHM3BOI-
CTBa ONLITOB TAKOBA:

Xoaoxnas Jabopatopus: KaMepa aad XpaHeHHs CBeKIbl
Hekabpp . . . .—3,2°C — 3,0°C
SiuBapp . . . . . —4,8°C — 9,5°C

$espanp . . . . —7,2°C -—11,4°C



[NonroroBka MOpPOXEHOH CBEKJAW NPOM3BOAHAACH B CAEJIYIOWEM MO-
pAlKe: CBEKJa, [0 Mepe HaaOGHOCTH, MEePeHOCHJIACh W3 HAPYXKHOTO BHILUE-
YKa3aHHOTO NEePEBSHHOrO capas B KaMepy, A€ HaXOAMJAach B TEYEHHE KO-
POTKOrO MPOMEXYTKAZ BPEMEeHH, OKOJO 15 MHUHYT, NOKa MNPOU3BOAMIACDH
MOArOTOBKA aumapatypsl A/ onsiTa. B xosnoxHo# nabopaTopuu nomeina-
JICCb BCE HEOOXOAMMOE IJsi H3MeJb4eHHUsl M OTBEIUUBAHUA CBEKJbl, T. €,
pe3ka H TepKa, BeChl C Pa3HOBECAMH, 3KCHKATOPH C YAUIKAMHM H T. I.

Bea annmapaTtypa HaxoauJach NOCTOSHHO B XOJOLHOH Ja6OPaTOPHH H
UMesa TEMIEpPaTypy Haxojadwerocs B Helt Bo3nyxa. CBexkna npeaBpapH-
TEJbHO OUMINAJACh OT IPA3U NOCPEACTBOM CYXOH HICTKH, 3aT€M OKOHYATEJb-
HO HAUYHCTO BBITHPANAaCh CyXMM HOJOTCHLEM, MOC]Ee YEero npespallaiach B
CTPYXKY, MpH HEM pE3Ka NPOM3BOAMNACH MPH MMOMOLIM HOXAa 3aBOACKOMH
CBEKJIOP@3KH, MOMELLUEHHOrO B HOXKEBYIO PaMy H YCTAHOBJEHHOrO Ha TOJ-
HIMHY CTPYXKHM B 5 MM. YacTe ONBITOB NPOHM3BOAM/IHCH CO CBEKJIOBHYHOH
MA3roi, NpH 3TOM CBexJa Npespalanach B MA3ry Ha rpy6oit tepke. [lox-
rOTOBKA CBEKJBI K ONbITAM H NPEBPALICHHE €€ B CTPYXKKY BEJI0Ch PYKAMH,
ONEeTHIMH B CMNElHaNbHble JBOMHbIE TOJNCTBIE PYKABHILE, 4TOOBI YCTPAHHTH
MO BO3MOXHOCTH, HarpeBaHue cBekabl. }3 obuero xoauMyecTsa MPHroToB-
JeHHOH TakuM 06pa3soM CTPYXKHM, TINATeJAbHO nepemelranHol, 6panach
npo6a Ans KaJOPHMETPHYECKOTO MCCAeL0BaHMA W npoba /st aHanu3a, npo-
M3BOAMMOTO H4 COJAEpHKaHHE BOAB, caxapa u Oeaxos. [aa kanopume-
TPHYECKOro Onpefes]eHUss CTPYXKKa CBEKJbl OTBEUIHBA/NaCh B KOMIHYECTBE
50—100 rp. ¢ toyHocreio 1o 0,1 rp. B 3apaHee B3BELUEHHYI €O CTe-
KJAHHOH NasOYKNH CMNeNHaNnpHYI0 YAlUKYy U3 aJIOMHHHS, 3aTeM CBeKJa C
YAIIKOH ¥ NaJOYKOH MoMeuiasach B HeGOIbIIOH 3KCHKATOP C TEPMOMETPOM
sl HU3KHX TeMmnepaTyp. Te€pMOMETp YKpenas/acs B KpHIIIKE 3KCHKaTopa.
nocpeanHe KOTOPOH HMEIOCh OTBEPCTHE, W MOTPYXKAICS CBOHM PTYTHBIM
IIADHKOM B MAacCy CTPYXKH CBeKJbl, TaK 4TO MOKa3aHHd TEPMOMETpA CO-
OTBETCTBOBAJM 3aMNIEPATYPE OXJIAXAAEMOH CBEKIOBHYHOA CTPYKKH. B 3akcu-
Karope HMesncs OTKPHITHIH GOKOBOH TyOyC. DKCHKATOD CO CBEKJOH OBICTPO
NEePeHOCHACH Ha OTKPBHITHH BO31yX, TyOyC OTKDBIBAJICA W BPEM# OT Bpe-
MEHH HabJI0fanach TeMmMrnepaTypa CTPYXKH, [OMEWEHHOH B 3KCHKATOPE.
Bca onepauusi u3Me/ibYeHHS H OTBEIIMBAHHS NPOOLI 10 OXJAKIEHHA €¢ Ha
HapyXHOM BO3LyX€ [POH3BOIHW/NACH B TeyeHHe 15-20 MHUHYT.

Takum o6pa3om, Bcst paboTa 10 U3METBUCHHIO H MOATOTOB/IEHHIO CTPY K-
K¥ hPOU30AM/Iach NMPH HU3KOM TemMneparype C NpEeABAPUTEIBLHO OXJAXIEH-
HOH annapaTypoil, ¥ €C/IH MPH 3TGM M MOAYYAN0Ch KPATKOBDEMEHHOE YACTHY-
HOE HarpeBaHHe CTPYXKKH, HeH30exHOe NaXe B ITUX YCIOBHAX, TaK Kak
CBEK/a MPHHOCHIACH W3 HAPYXKHOTO MOMELleHUsi ¢ GoJee HU3KOH Tempepa-
TypoH, ueM B nojABaje, TO 3TO HArpeBaHHe MOCAE MOJNYUCHHS CTPYHKKH
YCTPAHAA0Ch MOCAEAYIOWUM OXJIaXAEHHEM €€ B 3KCHKATOpE Ha BHELIHEM
BO3Ayxe, TAE CTPYxKa npHHAMAaia Gosee HU3KYKO Temmneparypy. Temnepw-
pOBaHHE CTPYXKH Ha HAPYIKHOM BO3AyXe POJ0/KAIOCH B TEYCHUE 4-5 uyac.
10 Tex Mop, NOKa CBeK/aa He NpPHHUMANA COBEPLICHHO YCTOHYHBYIO TEMIE-
patypy. B TeyeHue mnepsblXx TpeX-ueTBIPEX 4HacOB NajeHHE TEMNEPATyphl
NPOHCXOAUNO AOBOJABHO GBICTPO, HO 110 M€PEe OXJAXICHHS CBEKBl TEMIE-
paTypa ee nagana Bce MejJIEHHee, 110Ka He HaUMHAJIa M3MEHATHCS HA NOJI-
rpazyca B 4ac. 3a OKOHUaTe/lbHyI0 TeMNepatypy CTPYXKKH NDHHHMAIACh
Takas, KOTOpasi OT/IHYaJach OT TEMMEPATYPhl HADYXKHOTO BO3AyXa HA OLUH
rpaayca C. [TonyyuTb CBeKaAy € TeMmnepaTypoH, DaBHOH TeMNEpaType Ha-
PYKHOro BO3/yXa, HE YIaBa/lOCh.

Takum 06pa3oM CBEKJOBHUHAA CTPYXKKa MNOXrOTOBAANACE K ONbLITY.
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Onpenenenye KONHYECTBZ TENAOTH, HEOBXOAUMOrO m/sy OTTaHBaHHS
3dMODOXEHHOH CTDYXKM, NPOM3BOAUAACH B Kanopumerpe Penbo npH nomo-
M METOAA CMEUIEHHA. JTO ONpeNe/eHHe BeNOCh MPH KOMHATHOM Temnepa-
Type B 17-20°C. Komnara, B koTopo#t NPOH3BOAH/IHCb ONWTHl, NPEACTABAS-
71a CO601 yHTaNbHBIA 3an JlabopaTopun [THTaTenbHBIX Beuiects—ne6oabmoe
NIOMELIEHHE ¢ yCTOH4YHBOA Temneparypoi. B atoi komnare npyrux paéor
HE NMPOM3BOAH/IOCH, HE GHUIO Ta30BEIX TOPENOK M OTCYTCTBOBANH pe3kue

TCUCHHSA BO31YyXa: THATH, BEHTHJIATOPH H T. &. Ka.nopnme‘rp INnoMemasisca Ha
OTHENBHOM CTOJIHKE,

Kanopumerp Penbo, npua nomommu KOTOPOro MpOM3BOAHIHCH ONBITH,
COCTOAT H3 JIATYHHOTO UMIHHAPHYECKOTO COCYAA C 360HHTOBLIMH H30MALHOH-
HbIMH TOACTaBKaMH, eMKOCTbI0 B 1000 cm.3, MenHOH Mewanku u TepMo-
ME€Tpa ¢ neneHuamu 8 0,17, JlaTyHHuIA KaJOpDHMETD NOMeIlancs B JBYXCTeH-
HBI{t MeTanNHYeCKHH COCY A, 060KEeHHbIH CHAPYXH H30JSLIHOHHBIM BONJIOKOM;
NPOMEXYTOK MEXNy CTEHKAMHM 3TOr0 COCYAa 3aMOJHSIACA BOJOH. Ceepxy
KaJOpUMETD 33KPBLIBAJICH KPLILUKOA, TAKKE NOKPHTON H30AAUHOHHLIM CIOEM.
[Tocpennne KpuIIKH HMeJa0ChH OTBEPCTHE, B KOTOPOM Obl/ yKpenaeH rtep-

MOMETp. Kak naTyHHBI TepMOMETP, TaK M MELIanKa €ro GLIH B3BelIeHEHl
¢ TouHocThi0 no 0,1 rp.

CaMuil onwiT NPOH3BOOUACA OMHCHIBAGMbLIM HHKE NOpALKOM.

B naTyunblii kanopumerp, B KauecTse KanOpHMETPHYECKOH XHUIKOCTH,
HATUBAIOCH OMpPENeNEHHOE BECOBOE KOMHYECTBO KEPOCHHA HMJIH BOLBI, OTBE-
WIEHHEIX ¢ TOYHOCTBIO 10 0,1 rp. npu xommaTHOil Temnepatype B 15-18°C.
7KHAKOCTb (KePOCHH WM BOMA), 6pasiack B KoaMuecTe oT 300 iy 600 rp.,
B 3dBHCHMOCTH OT B3ATOW HABECKH CBEKJAB! H €€ TeMNepaTyphl, a TaKXKe B

CBA3K C TEM, YTQ TENJOEMKOCThb KE€POCHHA B KBA Pa3a MeHbLIE TennoeM-
KOCTH BOABI.

Temnepuposanie MHIKOCTH NPOIOMKAIOCH B TeyeHHe 2-3 4aCOB, MO-
Ka OHAa He MpHHHMaNa YCTOHYMBYIO TEMIEpPaTypy TOTO MOMeIIeHHs, rae
NPOH3BOHIOCH KaNOPHUMETPHYECKOE OnpeaeseHHe.

[Mocne 3TOro, oxnMaIeHHAss B 3KCHKATOPE HA HAPYIKHOM BO31yxe IO
€r0 TeMIIEpATypHl, CBEKTOBHYHAS CTPYIKKA MEPEHOCHAACh B JaGOPATODPHYIO
KOMHATy, npH yem TyOyC 3KCHKATOpa NpeNBAPHTENbHO 3aKPHIBaJACA. TOUHO
OTMEUas 1o NOKa3aHMIO TEPMOMETPA B 3KCHKATOpE TEMIEPaTypy CTPYXKKH,
TAKXe yCTaHABAMBAS TeMNEPaTypy XKHAKOCTH B KaJOPHMETPE, 6LICTPO BHO-
CH/IACH CBEK.IOBHUHAS CTPYMKA B XHAKOCTb KalopuMeTpa. 3aTeM KalOpH-
METD 33aKpHIBaJCA KPBIUWKOA M MXKHAKOCTb NOJBEPranach HenpepHBHOMY
nomewnsannio. OTCYETl BO BPEMS ONBITA BEHCh Y€pe3 KAKIAYID MHHYTY
flo TepMOMETpPY, NOIPYXEHHOMY B MHIAKOCTb KaJODHMETPa A0 Tex Mmop,
NOKa TeMmneparypa He Ha4YHHAJAa BIIOJHE DAaBHOMEDHO H OYEHb MENJIEHHO
NoBLIWATLCA (npuMepho #a 0,1° B MuHYTY). ITO pPaBHOMEDHOE NOXHATHE
TEMNEpaTyphl yKa3blBaJO HA TO, YTO MNOMJOLIEHHE Temnaa 3aKOHYMJIOCH U Ha-
IPEBAHHE NIDOMCXONNT B CHJIY PA3HOCTH TEMNEPATyp KalOPHMETDA H OKPY-
HAIOLEro €ro BO3ayka.

INocse owonuanust ONbITAa aMOMHHHEBAs! YalUKa W3 MOX CTPYKKH CHO-
Ba B3BEWIMBaJnach, [IpHpaBHuBas KOMHYECTBO Tenaa, MOTEPSAHHOE KaJIOpH-
METPDOM H XKHIKOCTbIO K KOJHYECTBY TE€MJ3, BOCNPHHATOMY CBEKIOBHYHOM
CTPYXKOH, nosydaem ypaBHenue (I), o KOTOpPOMYy H NPOH3BOAMM pacyeT
6anaHca TenJa:
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Cepr (T—t) +Spr=(p:Cx+Cups) " (1,—T)+q=Q . . . .. . . (D
rge: p, — HaBECKa MOPOXEHOH CBEKJHI,

ty — HayaJbHad TEMNepaTypa CBEKJH,

» — HaBE€CKA KaNOPHMETPHUECKOH XHIKOCTH,

t, — HavyaJbHas TEMNeparypa KaJOPMMETPUYECKOH KHIKOCTH,

T — oxoHuaTenbHasi TeMnepaTypa WM TeMIepaTypa CMECH,

Cc — TenJoeMKOCTb Oypaka (CBek.bl),

Cx — TEMJIOEMKOCTb KaJOPHMETPHUECKOH XHIKOCTH,
Cx — TENnn0eMKOCTb KaJopUMETPa-MeLllaaKH,

Ps — BEC KaJOPHUMETPa M MellanKH

S — OTKpHITaa TenJoTa TasgHHA,

q — nomnpaeka Ha paauauuio (MyYeHCMyCKaHUE).

B 3TOM psne onniTOB TEMJI0OEMXOCTb CBEKJAH YCJIOBHO NPHHMManach
paBHoi 0,87 xak Ias MOpOMXKEHO#, Tak M AJA OTTasBaBWel CBEKJBI.

Kepocun Gpancs ¢ tennoemkoctbio, paBHoit 0,48. CkpuTas Ten.10Ta
OTTauBaHus S pacuMThIBaJach Ha | rpamm B3siTod cBeksbl. B onwitax, rae
NPOU3BOAMIOCH OfNpejleaeHde % COonepKaHHs BOJABL B CBEKJE, CKPBITYIO
TEMJOTY OTTAMBaHHUsl YCJIOBHO PACYMTHIBAMM HAa 1 TPaMM BOMIH , HAXOASLEH-
C BO B3ATOH HaABECKe CBeKJHl.

[Tpu onmiTe BBOAMZMACL MOMpPaBKa HAa HYJEBYIO TOYKY KalODHMETDH-
YeCKOro TEPMOMETPA I/ ONpefe/eHHs TeMnepaTypbl MOPOXKEHOH CBEKJbl.
Kpome Toro, BBOAMJACh MOMPABKA 151 KaJOPHMETPUYECKOrO TEPMOMETPA
Ha €ro TelNJOoBOe 3HaueHHe no ¢opmy.e:

q=v 046 . . . . .. ... (1D

PacuuThBag KOJAMUECTBO TEIIOTH, HAylEe HAa COOCTBEHHOE OTTAMBa-
HME CBEKJbI, TAK CKa3aTh, HA CKPHITYIO TENJOTY OTTauBaHus Ha 1 rp. BOXbI
HAaXOASIeHCA B CBEKJE, U Oeps CpelHee W3 3THX AAHHBIX, Mbl BUIHM, UTO 3TO
KOMHYeCTBO TenaoThl paBHo 40,5 kanopuid.[Ipn 37OM MBI MOXEM OTME-
CHTb, YTO KOJHUECTBO BbIMEp3lUeH BOAbl ABIAETCS HEONHWHAKOBBLIM ¥ 3aBH-
THT OT YCAOBHH, NPH KOTOPHIX MPOMCXOIHI0 MPOMOPAXKHBAHAEC CBEKIbI.

B nanpHepuieM, 1Js BCEX ONBITOB NPOH3BOAHJIOCH ONpeleNeHHe COLLp-
JKaHMSl BOAbl B CBEKJE H CKPbITAf TEMJIOTA OTTAMBAHMSA €e DaCyUTBHIBAIACH
Ha 1 rp. Boawl, kaxoasuwe#dca B csexae. Tak Kak, NPH MOCTAHOBKE OMBITOB,
npuBeflenHsx B Tabauue I, 6panach pasnuuHas CBEKJ3, TO NOITOMY BoliC-
HUTb Pa3snHly B ynoTPeOJEHHH KEePOCHHA H BOJIbI, B3fTHIX B KauecTBE Ka-
JIOPHMETPUUECKOR KHIKOCTH, fABJSIOCH BeChbMa 3aTPYAHHTEBHBIM, U LA
TOrO, 4TO6bH OKOHYATENLHO BBHIACHMTB 3Ty 3ABHCHMOCTB, GBI NMOCTABACH
PSI ONBLITOB, TAE€ CTAaBHIHCH MAPaNJEBJAHO M0 /BA ONBITA € KEPOCHHOM H
BOLOH M3 OAHOH M TOM e npoObl cBeK/IH. Pe3yabTaTsl 3THX ONBITOB Npel-
craeaensl B Tabmauue Il :

PaccMaTpuBas 3TH AdHHbIE, MOXHO BHAETb, YTO 3Ta 3aBHCUMOCTD, €C-
AM OHAa M CYIIECTBYET, TO OKAa3bIBAaCTCA HACTO/IbLKO HE3HAYUTENbHOH, UTO
YCTAHOBMTb €€ M3 HAIUMX JNAHHBIX HE NPEACTAaB/IACTCA BO3MOXHLIM. Heko-
TOpble ONHITH, KaK, Hanp., 54-56, 66-67, MOYTH COBEPLIEHHO HE PACXOAATCS
Mexay coboro.

Tak Kak, MOMHMO 3amep3liedl BOAbI, HMeloUWeHd NOMHHHpYOULEE BIHA-
HHe Ha KOJMYEecTBO TeMmJOTbl. HeoOXOAUMOH /sl OTTaAUBAHHA CBEKJbI, HI-
PAIOT TAKXKe POJIb H IPYTHe COCTABHBIE YACTH CBEKABI, TO N03TOMY napasies:
HO C KaJOPHMETDHYECKHM Hcc/lefoBaHHeM GBI NPOH3BEACH H aHaIH3 Ha
cOJepKaHMe [MABHEMIINX COCTABHBIX YACTEH CBEK/Ib, 4 MMEHHO—caxapa H
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GenkoB. AHanH3 caxapa B HODMa/NbHOM COKe NPOU3BOAMICE NOAAPHU3AUHEH
€ro, aHanH3 caxapa B CBEKJie BeJCs METOAOM BOLHOW NHTeCTHH. DenkoBmifi
asoT onpeacasacs no meroly bapuiutefina u satem nepesopmsics Ha Gen-
KM € NOMOLLLIO NepeBoaHoro ko3duunenta—6,25, PeayabTaThi 5THX ONbi-
TOB NpencrtaBJeHbl 8 Tabauue VI.

PaccMatpusas 3TH OMBITH, MBI BHAMM, YTO CKDBITAA TENJOTA OTTaHBA-
BAaHMA CBEKJH, paCyHTaHasd Ha 1 rp. BOAH, C yBEAHYEHHEM NPOLEHTHOrO
COAEPXAHHUA €aXapa B HOPMAalbHOM COKE yMeHbIAeTCs, TaK: npu 22,3%
€axapa B COKe 3TO KONMYECTBO TEMJOTH B CDEQHEM PaBHO 44,4 KaJj., a npH
19,9% caxapa B coke ko.nMyecTBO TENJIOTH, 33TPaYeHHOE Ha OTTaHUBAHHE,
orBewaer yxe 49,2 xanopun. Beakw, npesacrasasiomne co6oio OGWHPHYIO
W pasHOOGPa3HyI0 TDYNNY, HAYMHAR C BuCIIMX GEJAKOB M KOHYAN aabbymo-
3aMH H NEHTOHAMM, fBJIAIOTCA TAKOW OTHOCHTENBHO HEGOABIION COCTABHOMN
HaCTbIO CBEK/bI, YTQ YCTAHOBHUTH KaKYI0-IM60 3aBHCHMOCTD MeXAY HX [po-
UEHTHBLIM COAEPKAHHEM H KOJMYECTBOM TEIIOTH, 3aTPAYEHHLIM HAa OTTAH-
BaHHE CBEKJbL. SBJSETCH BECbM2 TPYAHBIM.

HeGonbwas rpynna onwbitos 6mi1a NpoBeIeHa C MEP3N0# CBEKJOBHY-
HOH CTDYXKOH B XOJOAHOH NaGOPATOPHH C TEeMNEpaTyporl OT MHHYC 5° X0
MHHYC 7 C  nns BBIACHEHHS TeNJOEMKOCTH 3aMOPOXEHHOH CBEeKJIOBHYHOMH
CTPYKH; MPEAN0Aaranoch NpH 3TOM, YTO APH 3THX TeMHOepaTypax CBEK/0-
BWUHAS CTPYXKNKA, NPENBAPHTENbHO 3HAYHTENLHO HHXE OXNAKIEHHSH, He OT-
TAHBAET, 4 NMlIb NOBRILIAET CBOK TEMNEPATYPy N0 YKa3aHHOrO npezneJa.
Kanopumerpuueckoii uakocTbio CAYXKHI B ITHX ONBITAX KePOCHH. Peayn-
TaThl ONbLITOB NpeicTaB/]eHbl B Tabauue V.

Ta6aupga V.
OnbiThl onpeneneHus TenI0eMKOCTH Mep3/J0A CBEKJNOBHYHOH CTPYIKKM.
i = oz 3 -]
YCTOBHUSA ORNBITA Feads| R&
_‘ 2,88 S84
g o Aam | I Sg=9| 578
s - = J = I SEsd s g
= | o o z 5 E 252 | £8 *z gl T
5 | onwuita 25 Z8 - w23 28=% | & vBal g0
=t v 2= 5o = o= 5 oo 5 g = ‘UEP‘«: =9 .
< | 23z S=s 3 2cea ¥z o SEg Solx= = > A
| S b= ZFy ; £a&ac 52¢& | 3329 |82 1 5&
= =SS | Ze8 | f¥s TPg | fE3 OS&g | ¥iE-
B T ] ; «
16 ) 141 0 1000 |— 90°C| 350.0 | —40°C —69°C 564 I 2,7
17 {151 100.0 | —75C| 450.0 | —38°C ' —59°C 457 2.9
18 J 16/1 J 90.0 | —11,8°C| 460.0 | —4,7°C | —7.0°C 618 1,5
19 161 ( 100.0 | —10,0°C| 350.0 | —4,0°'C = —6,8°C 545 1,7
|
20 { 17,1 100.0 |— 9.0°C| 350.0 | —4.2°C —6,4°C , 467 1,9
i . | ‘
21 ( 1710 50.0 [ — 90°C| 460.0 | —3,7°C ' —57°C SIS 31
| ! |

PaccvarpuBast 3T ONBITH, MH BHAMM, YTO NpH TeMneparypax oT
MuHyC 5,7 C no munyc 7,1° C (koneuHas TeMneparypa CMeCH) CBEKJOBHY-
Hag CTpyXKa yxe YaCTHYHO OTTAUBAaeT, TaK KAK TEMJOEMKOCTb CBEKJLI MO-
JAyHdHiace B 3THX CJay4YyasgXx ropasno 60Jee BHICOKOH, Y4eM 3TO BO3MOXKHO

TECOpPETHUECKHU,

-~




13

Jlas Toro, uTO6H Nerye OPHEHTHPOBATLCH B Pe3yabTaTax NPOU3BEHEH-
HHX MHOTOYMCIEHHHIX OMBITOB, HHXe B Tabauue VI naercsa obwas ux csold-
Ka N0 IpynnaM, COOTBETCTBYIOMIMM pacCnpenesicHHIO ONbTOB NO Tabauuam
[—IV. Ias xaxnao# us 3Tux rpynn B tabauue VI npuBoastcs cpeaHue
TEMIEepaTypH, a TaKXKe COOTBETCTBYIOUIHE HM aAMILIHTYAb M3MEHEHHH TeM-
nepaTyp OXJMAXAEHHS CBEKJH.

B Tako#t ke ¢popme npuBeleHH AaHHbIE M ANA TEMMNEPATYp KOHEUHO-
ro nporpeea cBeksabl B KajaopumeTpe. B Toit xe ¢opme npeacraBieHs H
3aTpaTh TEM/Ja B I'PAMM KaJOPHAX OTHOCHMTE/NbLHO: BO-NEPBLIX, HEOOXOANMO-
ro Temaa Ans OGLIero nporpesa 3aMep3llel CBEK./bl, BO-BTOPBIX, A5l CKPHI-
TOH TeMJOTH OTTAMBAHHUS €€, OTHOCA 3Ty BEJHYMHY K OLHOMY fpamMy
CBEKJH, H, HAKOHEl, Td XK€ OTKPHITAS TeMmJ0Ta OTTAMBAHHSA CBEK/H NMpen-
CTaBJE€HAa B NepecyeTe Ha OIMH rPaMM BOJH, COMAEPXKALIEACS B 3TOH CBEKJE.

Ta6anua VI *).

S [
= 2 E 2 TEMIEPATYPA PACXO TEIJIA B KAJIOPWAX
2 £ 2 2 |
s < < | o
~ L = = ~ Ha ob6umii | Ha ckpwIT. TENAOTY OTTaH-
5 é Oxnaxaen- | Konesnoro ]nporpeu 1 rp.| Banust cvekAbl M3 pacuera:
zZ g e Hoil nporpesa | CBeKAbl 10 (T T T T
- z . - | KOHeuHoMl Ha 1 rp. |Hal rp. Bo-
5 ‘:E coeran CO | cpexan C TeMAepaTyphi CBEKJH |1Bl B CBEKAE,
N 1 l — 15°C + 8C 56 | 35
’ (01-3% 10- 29 )| (0T 1V 10 149 (45— 64) (28—45)
o (o1 7¢ 10-239)|(0T 19 20 119)  (43—61) (18- 38) (31—52)
| — 20C + 7°C 34 31 48
Ne 3 {o1-1310-29) (0T 2 1o 129)  (42—60) (22 —41) (40— 54)
‘ — 17C + 5°C | 53 ¥ 48
Ne 4 [(0T-59 p0-26¢ (01 12°10 10v)  (40—60) (29—11) (40—55)
i
Cpennee —18C_ |+ 6C ! 50 | 0 32 - 45
o6mas ammantyna |(—50—29°C) |(+ 10aol4C). (10—64) l (18—45) | (31—54)

s Ta6inusl VI BHAHO, YTO B NpPOBELEHHBIX OMbITAX CPELHSH TEM-
nepatypa OXJaMAEHHsS CBEKJbI kose6anach No rpynunam ot MHHYC 15" 1O
munyc 21,0°C c o6ue# TemnepaTypHOH aMnauTy 10 OXJaXJIeHHst CaXapHOH
cBexap oT munyc 5,0° mo mumyc 35,0 C. Cpennsis xe TEMnepatypa Ko-
HEYHOTO HArpeBa CBeK/IH M3MEHAnNach OT ' 10 8 C ¢ obmeil aMIIHTY 10K
ot 1° zo 14°C.

ConocTaBjsigs JaHHble OTAENbHBIX ONLITOB tabaun 1-—1V, moxHo Bu-
neTb, uTo ofllee KOMMYeCcTBO Tensa, MIyulero Ha OTTaHBaHWE CaXapHOH
CBEKJBI, JJHMTENBHO NPOMEP3aBlIed B CCTECTBEHHBIX ycnosuﬂxocnénpcxou
3UMBl NIPH TEMNEPATypPax 3aMOPOKEHHOU CBEKJLI 1O MHHYC 35° H NPpH HA-
rpeeBe ee 10 MIC i4° C, nexut nuxke 64 xanopuy Ha OLMH rpaMm CBEK-

—_————

*) Ypena NpHBOAATCA OKPYIAEHHBIMK ~G0€3 AECATbIX aone#.
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NH, YTO OTBEYAET NPH YCJAOBHSX NPOBENEHHHIX ONBLITOB B cpeaHeMm 50 ka.
Ha 1 rpamm CBeKJbL. ‘

CkpbiTass e TenJaoTa OTTAHBaHusd CAXADHOH CBEKJAL! MPH TeX e
YCJOBHSIX, HO B NepecyeTe HA OJWH rpaMM BOAH, COIEpXKalUlelcs B CBEKJe,
RAIT CPELHIO BENHYHHY B 43 KaNOpHH, OCTaBasChb BO BCEX [POBEJEH-
HBIX ONbiTax HHXke DD Kanopwuii.,

3atpaTta Tenna Ha OGWMHA NPOTPEB 3aMOPOKEHHON CBEKAL YHCACHHO
He BCErna HAaXOAMTCA B NPABHJABHOH 3aBHCHMOCTH OT CTENEHH OX/NaXACHHA
CBEKJIbI HENCCPEACTBEHHO MNEepeN ONbITOM H OT BHICOTH MOCHEAYIOUEro ee
Harpesa B KanopuMeTpe. B OTAeNbHBIX cJayuasx HaGJIOJAIOTCH JAOBOJBLHO
3HAYUTENbHBIE YKJIOHEHHMS OT 3TOH 3aBHCHMOCTH KaK 3 CTOPOHY yBe/aHue-
HHSl, TaK ¥4 B CTOPOHY YMEHbLUICHHS.

[lpyyHHE 3TOro, NOMMMO pa3nUuHs B CBOUCTBAX, B COCTaBe, CO-
JAepXKaHUH BOMAbI H T. A. OTAEAbHBIX HCNBIThIBAa€MbIX NPO6 caxapHO#l cBek-
JIBl, MPHUXOMAMTCSl CBSI3bIBATb M C HEKOTOPHLIMH JIPYTMMH MHOTO XapakTepa
momMenTaMud. ONHKM M3 TaKOBBIX, NPH YC/JAOBHUAX PACCMATPHBAEMBIX ONBITOB,
ABASIETCS AONyleHHe KAaK Oo6HIero noJOXKEeHUs AJf BCeX ONLITOB, TOTO,
YTO TENNOEMKOCTh CaXapHOH CBEKALI NPH BCEX TeMMEpaTypax Kak A0, TaK
u nocae 0° ocTaeTcd HeH3MeHHOH M pasHoit 0,87. Mexay TeM B AeilcTBH-
TEAbHOCTH, KaK OLIIO YyIKe BRHIICHEHO B NpeAbAyUIeM H3/J0XEHHH, BENHYH-
Ha 3Td C NOHHXEHUEM TEMNepaTyphl 3aMep3aHHA CBEKJbl IOCTENEHHO, APH
TOM OYeHb 3HAYUTENbHO, CHHXKAETCH.

[Ipy TAaKHX yCNOBHAIX TENJOBOH NMOACHET, NANOIIMH CKPHTYI TENJIOTY
OTTAWBAHHMS CBEKJbl M BEJHYHBY 3aTpaThl TeNn1a Ha €e Nporpes, eCTECTBEH-
HO, OKa3blBa€TCsl He COBCeM NpaBuabHHIM. [Ipy uem 3Ta HempaBHIBLHOCTH
BO3DAaCTaeT € NOHHKEHHEM OXJaXICHHs CBEKJbl, YeM B H3BECTHOH CTeNeHH
O6‘4CHAIOTCS HEKOTOPHIE DPACXOKAEHUS pPe3yAbTaTOB OTAE/NbHLIX ONLITOB,

Jlpyras npudMHA PACXOXIAEHUH MeKAY COGO0I0 NONYYEHHBIX 3KCOEPH-
MEHTAJbHBIX JHdHHBIX, & HMEHHO, OTCYTCTBHE MECTAMH JOTHYECKH MPaBUALHOH
3aBHCHMOCTH KOJHYECTBA TeNsa, NOTPe6HOro Ha nporpes 3aMep3Llleil CBeK/hl
OT r1yOHHBI OX/1aXAEHHA NOCAENHEH HENOCPEACTBEHHO Nepea ONBLITOM, Onpe-
Jensercs TeM, YTO KOAHYECTBO AbJa. B JACHCTBHTEAbHOCTH HAXOASINETOCA B
3aMOPOXEHHOH CBEK/NE B MOMEHT [1POTpPeBa €e B KaJOpDHMETpe, MOXET B
OTHEJbHBIX CAyyYasdX He BCerja COOTBETCTBOBaTb €e TeMnepaType K AaHHO-
My momenTy. OG6‘acHseTcs 3T0 HukecaenyomuM., CpexncTsoM 3aMoOpaKH-
BaHMA CBEKJbl, a4 TAKX€ OXJaXACHus €¢ B OTAEJbHbIE MOMEHTHI O!ILITOB
CAyXH.1 aTMOCKHEpPHBLIA XONOAHbLIA BO34yX, HA KOTOPHIA M BLIHOCHAACh CBE-
Xe—Hapes3auHas M OTBEIIEHHAast B XOJ0AHOH J1adoparopHH npoba CBEK/O-
BHUHOH CTPYXKKH, NPEIHA3HAYECHHAA JJ9 KaJOPUMETPHUYECKOTO OnpeaeeHHS.
J18 OKOHUATEeNBbHOTO OXJaXJIEHMS M TEMAEPHPOBAHHS OHA BHIHOCH.IACh HA
3—4 vaca, xaxk 3TO yXe€ yK23aHO Bbll@, Ha Hapy:xHbIH B03ayx. [lo npuns-
THH TeMOCPATypbl MOCAEAHEr0, OHAa BBOAHIACh HEMOCPEJCTBEHHO B Kajo-
pHUMETP.

Taxkum o6pasoM, pacuyeTHO# TeMmilepaTypoil 3aMOpaXKUBAHUA CaXapHOH
CBEK/Ibl NMPUHHMANAChL €€ TEeMAepaTypa, fiBAAIolascs B TO XK€ BpPeMs TeM-
NepaTypod HapyXHOTO 3WMHEIO BO34yXa, K MOMEHTY NPOMU3BOJCTBA OMNBITA.
[Ip 3TOM NpUHMMANOCh, 4TO 3ITOH TeMNepaTypoil onpejiensercs KoJHye-
CTBO J1bJla, BBIMOPOXKEHHOIO M HAXOAALIETrOCs B HCABITYEMON cBexkae. Mexay
TEM KOJHYECTBO JbJa, AEACTBHTEILHO COAEPXKALICTOCH B 3TOU CBEKJE onpe-
JenfeTca He TONbKO TeMNepaTypoH TPEX4aCcOBOro OXJaXIeHHs ee Henocpen-
CTBEHHO NEpe1 ONbITOM, HO YCTAHABAWBAETCS COBOKYNHOCTHIO TEMNEpATyp-
HbIX YCJAOBHH M AJHTEIbHOCTbIO NPOMOPAXKHBAHHMA 3TOH CBEKJbI HA HAPYXK-

o 4z *w

v



HOM BO3yXe 33 BeCh MEPHOJ NPOMEDP3AHHA ee, NPeNIECTBYIOUWHA MOMEH-
Ty KaJOPHMETPHYECKOTO HCNBITAHHA.

TemnepaTypHBIE XK€ YCJIOBHS HApYXHOrO BO3/lyxa BOOOIIE OYEHb M3-
menunsnl, B CHOHDH XKe OHH Ype3BbIYalHO CTPEMHTEAbHHI H CBf3aHBl C
PE3KUMY CKAYKAMH TEMNEpPAaTyphl KaK BBepX, TaK M BHU3. OUEBUIHO, 4TOC
H3MEHEHHUSAMH TEMIIEPATYPHI B H3BECTHOM MePE MEHSETCH U KOAHYECTBO COMepP-
xamerocs B cBexsae abaa. ONHAKO KOJMYECTBEHHO 3TH HM3MEHEHHs Jbla B
CBekJe NO LEAOMY pAAy NOHATHBIX NPHYHH HE MOTYT CJeACBATb B TeMrme
33 TEMNEPaTYPHbIMH H3MEHEHHSIMH Hapy>XXHOTO BO3JyXa. '

B cBS3H ¢ 3THM JesaeTcss MOHATHBIM HeH30eXHOCTb HabAAaBLICTOCH
3 HEKOTOPHIX C/yYasiX HECOOTBETCTBUS 3aTPAT TemJaa Ha MpPOrpeB 3aMOpO-
KEHHOH CBeKJBl ¢ IyOHHOH €e oXnaKAeHHS.

TIpHMEPOM TAKOTO NOMOKEHHS MOTYT CIYXHTb onuThl NeNe 12, 13, 14 u
15, npeacraBaenusie Tabauueh I

B onumrte Ne 13 npu Temnepatype cBekabt MuHYC 9° C, KOJIHYECTBO
Tenaa, MAYLIEro Ha nporpes ee, paBuo 64,1 xa/no0pH%, a Ha OTTaWBAHHE ON-
Horo rpamma ee uzaeT 45,0 xamopuit. [Ipy yem BeJMUMHBI 3TH OKa3blBalOT-
CSl COOTBETCTBEHHO 3HAUMTEJbHO GoabliuMh, 4eM B onbite Ne 14, rae cBex-
Jla UMesa TEMMEpaTypy ropasno 6osee CHHKEHHYIO, OTBEYAIOlyI0 MHHYC
99° C. To e HecOOTBETCTBHME, HO B MHbIX YHC/IEHHLIX BEIHYUHAX HAbMO1a€T-
Cq M NPH B3aUMHOM CONOCTABJEHHH DE3yJbTATOB OMNBITOB Ne 12 u Ne 15,
KOTAa TPH Pa3HbIX TEMNEPATYPax OXJAXKAEHHs CBEKABI, & UMEHHO-——MPH MU-
myc 12° u npu munyc 26°C, saTpaThl Te€nia Ha 061IHA Harpes CBEKJHI,
a TAaKXe Ha OTTAWBAaHHE OJHOTO TIpaMMa €€ OKa3blBAlOTCA COOTBETCTBEHHO
1S 3THX IBYX ONBITOB NOYTH OJHHAKOBbIMH.

Takux NpUMEpPoB MOXHO G0 Gbl HAHTH H €lle HECKOJBbKO, HA pAly
¢ KOTOPHIMY MMEeTCsi MHOTO CJyYdes W/IIOCTPHPYIOUIHX COBEPUICHHO npa-
BU/IBbHBIE 3aBHCHMMOCTH 3aTpaT Tensa OT CTENEeHH OXJaXICHUs CBEK/bL.

B o6uiem e Haio OTMETHTb. UTO 3HAUEHHE CTEMEeHH OXJaXICHHSA
CBEKJBl BCE XK€ HUMeeT OTHOCHTenbHOe MaJsoe BJAMAHME Ha 3aTparhl TEJa,
HAywero Ha o01ui nporpes.

[TpHuMHBl 3TOro, HaAO NOJNAraTh, JEHKAT B TOM, 4TO rnaBHasl 3aTparta
Tenna uAeT Ha OTTAMBAHUE CBEKJEI, TOYHEE roBOpd, HA TafgHWE HAXOAALLE-
rocs B Hell JpAa. A TaK Kak 3TO KOJAMYECTBO BHIMMO yCTAHABIHBACICA B
yCA0BUsIX CHOUPCKOH 3UMBL LOBOJABLHO CKOPO nocJe HacTyNJeHHsl CHJIbHBIX
MOPO30B, TO [103TOMY K BEIHYHHBI 33TPAT TENJA HA o61HH NpOrpeB CBEKIbl HE
CHABHO KoseGaeTcs M B cpeanem oTBedaeT o0 KANOpUH HA 1 rpaMm CBEKJHI,
U3MEHSSCh B JOBOJBHO Y3KHX TMpejenax, eCau CPaBHUBATL CDEIHEE LA
OTAENbHBIX TPYMNN OMBITOB, KaK 3TO LPEACTABAEHO B tagauue VI

Ta ke Ta6adua, J1aBas CKPBLITYIO TEMJIOTYy OTTAUBAHHSA MEep3n0H CBEK-
AB W3 pacyeTa Ha OJMH [PaMM BOAbI, B CPEIHEM 45 kanopuil, nossoaser
NOAYYHTH MPENCTaBJeHHe O TOM, CKONBKO BOJH B CBEKJ€ B 3UMHHU ne-
pHOJ NpH XPaHEHUH e€ B Cubupy Ha HapyXHOM BO3JyXe [ICPEXOLHT B
nen. KonHuyecTBO 3TO JIETKO BBICUUTATh, €CIM  NPHHATD, HTO B cpelgHeM B
CBEKJE MO ee Becy coaepxurcs BoAbl 7070, 4TO CKpBITad TENJ0Ta TASIHHS
Boaui—80 KanopHi.

[py 5THX YCJAOBHAX [J8 3aMOPAXKHBARHA BCEr0 KOJHUECTBA BOIHI,
NpUXOIsLIeHC Ha 1 rpamMM CBEKJBL, NOJIKHO Obli0o OB MOWTH

80X 70,

{00 -=—= 56 KanopuH.
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A Tak kak SMIHPDHYECKH 3TAa BEJHYHHA B CPENHEM YCTAaHABJHBAETCS

Ins cBekaW B 45 KanopHil, TO MO3TOMY KOJHYECTBO BHIMOPDOXXEHHON BOIMI
M3 ONHOro rpamma CBEKJB JOJXHO OTBeYaThb

45 ;é.79:56,3% no ee secy.

B bl BO [ bl:

1) Crenenb nepBOHAYANBHOTO OXJAXKIAEHHS CBEKJIOBHYHOH CTPYXKH
TOYTH HE HMMEET BJAMAHHA Ha BEJIMUMHY CKPBITOA TEMAOTH OTTAUBAHHS
CBEKJIbI.

2) KonnuecTso /Abla B 3aMOPOKEHHOH CaXODHOMN CBek/Je He NOCTOsH-
HO M 32BHCHT OT TAYOHMHH M JJIMTENbHOCTH MPOMOPAXKHBAHHS CBeKJbl.

3) KonnuvectBo BoiMep3arwouwieii BOAB B CBEKAE NPH NPOMEP3aHUHU ee
B YCI0BHAX CHOHPCKOTO KJAHMATaB nepuox fHBapb—deBpadsb GIU3KO K
NOJIOBMHE BECa CBEKJbI.

4) C yBesuueHHeM MPOUEHTHOrO COLEPKAHHA CaXapa B CBEKJIOBHUHOM
COKE€ CKDhITasl Ten/a0Ta OTTaHBaHHA CBEKJbl NPH pacdeTe Ha 1 rpamM BOIHI
yMeHbIIAeTCH.

5) Tlpu nporpeBaHHH CHABHO OXJAXKIEHHOH CBEKJbl ZO TeMiepaTyp
mubsyc 5 C.— munyc 7 C yXe NPOMCXOAMT YAaCTHYHOE OTTaMBaHHE Mep3-
JI0H €CaXapHOH CBEKJH.

Tomck.
Jlabopatopusi IluratenbHuIx Belecrs
Cubupexuit Texronornyeckud Huctutyr.

- A e.»vﬁm



