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MOJABJIEHUE BbIBPOCOB B ITUIIEBOII MTPOMBILIJIEHHOCTHU

Croaesuny T.b., K.T.H., 1oueHT, 3anopo:xey /I.H., marucrp,
Opeccknii HAMOHAILHBII MOJIUTEXHHYECKHIT YHUBEPCHTET,
3anepkassHublii M.M., K.T.H., 10I€HT.,

Ojecckast HAMOHAILHASI AKAeMUSI MHILEBBIX TEXHOJIOTHii

[TuiieBas MPOMBILIIEHHOCTh OOIIUPHA U Pa3HOOOpa3Ha, YTO HAXOIUT CBOE OTPAXKEHUE BO
MHOYKECTBE IMPOJYKTOB, KOTOPBIE MOKHO TPUOOPECTH B CyNEPMApKETaX U CIELUATU3UPOBAHHBIX
MarasuHax. HeCMOTpﬂ Ha CYHECCTBOBAHUC HKOHOMHUUYECKOMN TCHACHIMU K  YBCJIWYCHUIO
arpoTOProBbIX OOBEAMHEHHI, TEXHOIOTHS TIPOU3BOJCTBA OCTAETCSA HE3aBUCUMOI M CTIC(UUHOIM
JUISL K&KA0TO MPOJYKTa.

Kak n B 1pyrux oTpaciax npoMBIILUIEHHOCTH, BIOPACHIBAIOIIMX 3arpA3HEHUIi B aTMochepy,
MUILIEBAs IPOMBILIIEHHOCTh BBIOPACHIBAET TBEPJbIE, AKUAKUE U ra3o00pasHble BewecTsa. OnHaKo,
3a HCKIIOYEHHUEM a3p030J€ii, BBIOPOCHI TMHINEBON MPOMBIIIICHHOCTH B 00IIeM HEe 00pasyroT
YIOPsAOYHON cucTeMsl. Takne 3arps3HeHHs, Kak OKCHIbI CEpbl, OKCH], YIJIEPOA, YIIEBOAOPOIbL U
OKCHUJIBI 230Ta, HE SBIISIIOTCS THIMYHBIMU. KPOME BBIOPOCOB U3 BCIIOMOTaTeIbHBIX CHCTEM, TAKUX Kak
JIO’KUTATENTN U TTapOBbIE KOTIIBI, MPOU3BOICTBO KOHCEPBHBIX OAHOK M CTEKJIOTAPEI.

[IpoGaema BBHIOPOCOB NPEANpPUATHI IUINEBONH MPOMBIIUIEHHOCTH OOJbLIE KacaeTcs
Pa3sHOOPA3HBIX TPOIIECCOB, CBSI3aHHBIX TJIABHBIM 00pa30M C CHIBHOMAXHYIIMMH M BUANMBINM
BbIOpOCaMU.

HCO6X0}1MMaﬂ CTCIICHb YJIAaBJIMBAHUA 3aBUCHUT T'JIABHBIM 06pa30M OT TOro, Kak OJIM3KO OT
NPENPUSTUS PACHIOIOKEHBI IPYrUe 0ObEKThI, HA KOTOPbIE BO3AEHCTBYIOT BBIOPOCH. COBpEMEHHEIE
MOJIENTM PACTIPOCTPAHEHUs IPUMECEil MO3BOJIAIOT MPEICKa3aTh CTENEHb BO3ACHCTBYS U TPeOyeMyro
KPaTHOCTb 0C/1a0JIeHUs] UICTOYHUKA BIOPOCOB.

BbIOpochl TBEpABIX a9p030J1€ii YIaBIUBAIOT OOBIYHBIMU CPEACTBAMU, TAKMMH KaK LIIKIOHBI,
TKaHeBble (DMIBTPBL, CKpyOOepsl U apyrue npuieyiaoputead. OnHAKO NpU BHIOOPE STUX CPEACTB,
OIpeJIeNIeHHN UX pa3Mepa U crocoba dKCIUTyaTaluyd He0OX0AUMO COOMONATh CIIEHHAIbHbIE MEPEL
OCTOPOXKHOCTH, TaK Kak, €CTECTBEHHO, B COCTaB NpPOJIYKTOB BXOJAT OPraHUUYECKHE BEIIECTBA W
a’po30JIM  OTUX BEIIECTB CO3JAIOT MOTEHLUUAIbHBIE MNPOOJEMBl C TOYKH 3PEHHS TEXHUKU
6€30MacHOCTH: BO3MO>KHOCTD B3PBIBOB 1 3a0MBaHNEe (PUIBTPOB IMIPOCKOIUIHEIMHU BELIECTBAMH MPU
OKCIUTyaTalum.

BbIOpOCHl KMAKMX W MOJNYXKHUAKUX adpO30JbHBIX YACTULL YNIABIMBAIOT a3pO30JbHBIMU
OCaUTEIIAMHU, A0KUTATENISIMU M YACTHYHO MOKPBIMU CKpYyOOepaMil Uiu SIEKTPOGUIbTPamu.

["azoBble BHIOPOCH MOJABIAIOTCS C MOMOLUBIO JOKUraTeliel, XUMHUYeCKHUX CKpyOoOepos,
YrOJbHOIN afacopOImu M TaM, TJe AOMYCTUMO, Pa30aBlICHHEM, MCTIONBb3OBAHUEM BBICOKHX TPYO,
MAaCKUPOBKOIA.

3anaxu 4acTo B3aMOCBS3aHbI ¢ BUIMMBIMU BBIOPOCAMH, HO €CTh PsiJ{ IPOM3BOJACTE MUILEBOM
MPOMBIIIIEHHOCTH, KOT/Ia 3aMaxy BBIACIAIOTCS 03 BH3yaTbHO OOHAPY>KUBACMBIX 3arPsI3HEHHUIL.

Jns 5 PeKTUBHOrO U YKOHOMUYHOIO YIaBIUBAHUS 3aUpsS3HEHUNH HEOOXOIUMO MOHHMAaHKE
MPUPOJIBI BBIOPOCOB: UX COCTaBa M (PU3MIECKOTO COCTOSHHUSA, TIOBSACHUSA B CHCTEMAX YJIaBIUBAHUA 1
B armoc(epe. CiienyeT NPUHATH, BO BHHUMaHUE U TEMIIEPATYPHO-BPEMEHHbIE COOTHOLIEHUS.
HenpaBunbHelii BEIOOP CHCTEMBI MOJABICHUA BLIOPOCOB MOXET NMPUBECTH K KAaTaCTPOPUUECKUM
pe3yJibTaram.

HccnenoBanuss  BHIOPOCOB — TEXHOJOTMYECKMX — MPOLECCOB  MPEANPHUATHN  MHINEBOIT
MPOMBILIEHHOCTY TPeOYIOT aNpHOPHBIX 3HAHUH O IPUPOJE HCTOUHMKA, TLIATEILHOrO BbIOpa
METO/I0B 0TOOpa M aHANN3a P00, OONBIIMHCTBO UX KOTOPLIX SBIAIOTCS HECTAHAAPTHBIMU.

Qoecora HayioHanbHa arAGeMist XapuosUxX MexHoN02iil
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MNPEAITPUATUA OTPACIIA XJIEBOITPOAYKTOB - UCTOYHUKHU
BbIBPOCOB 3AT'PA3HAIOINUX U B3PBIBOOITACHBIX BELIIECTB

3anepkasHablii M.M., K.T.H., JoueHT, Pyccy /l., marucrp,
Ojecckasi HAHHOHAJIBHASL AKAIeMHS NUILEBBIX TEXHOJIOT Ui,
Cronesuu T.B., K.T.H., 10IIEHT,
Opecckuii HANHOHANLHBIH MOIUTEXHUYECKHil YHHBEPCHTET

CoBpeMEeHHBIE TPOMBIIUICHHEIE MPEANPUATHS, OTIMYAIOWMUECS CJIOKHEHIINMU XHUMHKO-
TEXHOJIOTUYECKUME MIPOLIECCAMHM, HO €IIE HE JOCTAaTOYHBIM YPOBHEM YTHUIM3ALUM OTXOJ0B
[POU3BOJICTBA, SBJIIOTCA OCHOBHBIMH UCTOYHHKAMU 3arpsi3HEHUS OKPYKAIOILEH NPHPOIHOI CPeIbl.
Mx HeraTMBHOE BIMAHUE HA OKPYXKAIOLIYIO CPELy MPEJONpPEeaeInIo KPHU3UCHYIO 3KOJIOTHYECKYHO
CUTYALIUIO, CIIOXKUBIIYIOCS B MUPE B HACTOSILIEE BPEMSL.

B uacTHOCTH, HCTOYHHMKOM 3arpsi3HEHUSI OKpPY)KAIOLIEH Cpeibl SBISIIOTCS MPEINPUSTHUS
OTpacIu XJIeOOMPOIYKTOB, XapaKTEPHU3YIOMIHECS BEICOKUM YPOBHEM BBIOPOCOB TBEPIBIX, KUIKHUX
razoo0pasHbIX BelecTB B atMocdepy. [ToaTomy, 01HUM U3 BAKHEHIIMX BOMPOCOB SBIISIETCS OXpaHa
OKPYXAOWIEH MPUPOAHOI Chephl B IKOTOTO-3KOHOMHIECKOM aCTIEKTE.

HeratuBHoe BO3ieiicTBUE TakuX MPOU3BOACTB Ha MPUPOAHYIO CpeLy IpOsBIIAETCS
TIOCPEICTBOM BBIOPOCOB BPEIHBIX BEIIECTB B arMoc(epy, cOPOCOB 3arpsi3HAIONMX BEIIECTB U
OTXO/IOB B BOJIHBIE OOBEKTHI M Pa3MEIICHHE TBEP/BIX 0TX0/10B B mtocdepe. ITo kaxaomy n3 atux
HaMpaBAeHUHl HA MPEINPUATHATHAX pa3pabaTeiBAeTCs MPOCKT, B KOTOPOM OTPAKAIOTCS BCE
HCTOYHUKN BBIOPOCOB M pa3pabaThIBAIOTCS OPraHU3alMOHHO-TEXHOJIOTMYECKHE MEPONPUSTHS 10
CHIDKEHUIO BHIOPOCOB 3arpsi3HSIOIINX BELIECTB.

B npouecce ouncTky 3epHa OT MPUMECEil U CYXOil OUHCTKHU €ro MOBEPXHOCTH, a TAKKE MPH
TIEpPEeMEIIEHHSAX 3epHa 00pa3yeTcst 3HAUUTEIBHOE KOITMYECTBO MIUHEPATBHON U OPraHUYECKOI MBIIN.
[Tpu u3MenpueHNN ¥ COPTUPOBAHHH 3€PHA U MPOMEKYTOUHBIX MPOAYKTOB TaKOKEe 00pazyeTcsl MbLTb,
KOTOpas B pAZie CIydaeB INPEJCTABIACT LIEHHYIO BBICOKOOEIKOBYIO (DPAKIMIO MYKH, MOTEps €e
HeJonycTuMa. [l mpeoTBpaleHust BEIHOCA MBUTH B aTMocepy U 3arpsA3HEHUs MpUIeratomeil k
TPEANPUATHIO MECTHOCTH Ha NPEANPUATHAX MNPEJaycMaTpUBaeTCs CHCTEMa aclupaiuu  c
OIpeIeNIEHHBIM KOJTMUYECTBOM OTCACBIBAEMOr0 BO3/1yXa U3 BCEX TOUEK MbUICBBLACICHHS.

Kpome HeraTMBHBIX MOCIEACTBHIA 3arpsi3HEHHS aTMOC(EPHOTo BO3/yXa, 36PHOBAs U My4Has
OblIb  SIBAAETCS  NPUYMHOM — BO3HUKHOBEHWsI  B3PBIBOB ~ Ha  XJeOONPUEMHBIX U
3epHONepepadaThIBAIOMINX HPEANPUATHAX. B3pbIB  MBUIEBO3AYIIHON CMECH NPOMCXOAUT IPH
HAJINYUU OTPEIETIEHHON KOHLEHTPALUH (B3PbIBOOMNACHOM) U HCTOUHMKA 3aXKUTAHUs1 C TEMIIEPATypoii
Y DHEPTUEH, JI0CTaTOYHOI JUT BOCIITITAMEHEHHS.

B cooTBeTcTBMM ¢ JCHCTBYIOIIMMH HOPMaMH KOHILEGHTpAIMsA TBUTM B BO3MYXE,
BHIOpAckIBaEMOM B aTMoc(epy, He JODKHA MPEBBINATH JOMYCTUMYIO KOHLEHTPALMIO IBUIM B
BO3/lyXe pabounx 30H Gonee yeM B 15 pas, T. e. He Gonee 60 Mr/m> 14 3epHOBOI bl 1 100 Mr/m3
— st MyuyHoH. Jist mpeanpusTHii cucTeMbl XJ1€OOMpPOAYKTOB B BO3AyXe padoueil 30HbI
NpPOM3BOJCTBEHHBIX MoMemenuii T1JIK 3epHOBOil MBLIM J0/KHA COCTABIATH He Oonee 4 mr/m>,
MY4HOH — 6 MI/M>.

Ha mpeanpustusax otpaciu XaeOOMpOAyKTOB MPHU MPUEME 3epHA B 00BEMAX HECKOIBKO
MHUIMOHOB TOHH, BEJIMYMHA OTXOJOB MOKET JOCTUraTh 3HAYMTEIBHBIX KOJIMYECTB. AHAIM3
OCHOBHBIX OTepanuii 3epHonepepadaThIBAIOIIMX MPEANPUATHIA MOKA3al, YTO KOJINYECTBO OTXO/0B,
oOpasyomuxcs B pe3yiabrare 00pa0OTKU 3epHA, MOXKET JOCTUraTh 7% OT Macchl MOCTYNAIOLIEro
3epHa, ¥ OCHOBHas Macca 00pa3yeTcsl Ha CTauy OUUCTKHU.

Hamu pazpaboTaHbl anmaparsl ¥ CXeMbl PAMOHATEHOTO UCTIONB30BAHKS OTXOJOB € YIETOM
9KOIIOTHYecKoro hakropa.
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Ooecvra nayionanpna akaoeis Xapuoeux mexnonoeii

These characteristics are related to the specific of realization of without pumping of chilling
cycle, above all things, with the characteristics of gravity circulation of currents of working body,
and consist in the following.

In an off-period due to thermal drop in an environment and steam no-flow conditions the
temperature of components of direct circuit of ARI (generator-thermosiphon, rectifier, dephlegmator-
tor) declines. It is accompanied cooling hard and weak and by partial condensation of steams in a
condenser and dephlegmator of ARI. VGB drives in a condenser and lifting highway of dephlegma-
tor, which to this moment was blocked in the circuit of gravity circulation (CGC) of ammonia a steam
current. What anymore time of off-period, the below a temperature will go down and the greater
feature of dephlegmator will be occupied by VGB.

At the inclusion of thermal duty on the generator component of ARI VGB entrance through a
equality highway in CGC by the current of steam. The dynamic discharge head of steam current
depends on density of generation of steam in PTS and thermal behaviors of a transport highway. In
the period of start the several of steam of ammonia is utilized for heating of frappe components of a
transport highway (rectifier, dephlegmator, condenser). Duration of infilling of condenser steam of
ammonia in the period of start will be delineated the degree of cooling of components of generator
component of ARI in an off-period, L.e. by duration of off-period and level of ambient temperatures.
It talks that the well-known thesis — «than anymore time of off-period, the anymore economy»,
straight inapplicable to the refrigerators of absorption class.

Detectable in this case there is a consequence about non-admission of the considerable su-
percooling of components of construction of generator component of ARI in an off-period.

This condition comports and with the consequences of bank of researchers and developers of
the domestic absorption refrigeration engineering.

Decreasing the degree of supercooling of components of generator component is possible ei-
ther due to the buildup of thermal resistance head heat-insulation or due to their heating in an off-
period.

The first way is related to the buildup of weight size attributes, second - perspective, but pres-
ently it is not enough studied.

Questions, related to hunting of energy-savings duties absorption condensers, were examined
from middle of 50th of the last century. Likhareva N.V. offered the method of work of ARI with a
two sectional heater one section of which is included constantly, and the second is periodically con-
nected by thermouser. A decrease of energy consumption is 10-15 %. Such method of bureau was
afterwards realized in the doublecamera refrigerators of "Sibir" company, including in the licensed
designs of "Crystal-9" and "Crystal-9M".

A few other situations in refrigeration apparatuses with the high thermal resistance head of
non-load-bearing constructions of condenser boxes, for example, in low temperature barrels (LTB)
with «superinsulation». Unlike singlcamera or doublecamera designs in which correlation of temper-
atures is regulated in barrels, LTB potentially have large functional capabilities, because can, at pres-
ence of the fit collections of control, used in all of band of temperatures of storage, in-use in the way
of life — from minus 18°C to plus 12°C, i.e. to become a multifunction refrigeration device.

In any case the heat-insulation coating of LTB must be designed considering work of ARI in
«hard» operation conditions, therefore a multifunction design will possess the considerable supply of
cool making at the positive temperatures of storage in the conditions of moderate and low tempera-
tures of environment.

In multifunction LTB, executed on the class, behaviors of refrigeration storage can be realized
with a minimum or with complete deficiency of warm, for example, temperature in a barrel plus
5...12°C, and ambient temperature plus 10°C. The time there is in this case a far fewer on-period non-
working, therefore to carry out the permanent heating of components of generator component be-
comes inadvisable, l.e. in such terms more economical there will be position behavior of bureau.

Thus, it is possible to draw a conclusion about perspective (from positions of energy-savings)
of investigations in area of follow-on of starting and transitional processes practical escape of which
will be become by automated control the system universal seasonal condensers of absorption class.
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