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“Humanity will not perish
in an atomic nightmare —
it will suffocate

in its own waste”.

Niels Bohr.

3a octanHi 2,5-3,0 ACCATHTITTS TIOJICTBO BUKOPUCTAIIO CTIIBKH K CUPOBHHH, CKiTBKH 32 BCIO
HomnepeHIo icTopito nuBimizauii. Ilpy HpOMYy BOHAa BHKOPUCTOBYEThCS, NPHOMM3HO, Ha 3%, a
HaMNpaBJA€ThCA Y BiAXoan—97%. Y po3paxyHky Ha oHoro xxutens [Tnanetn 3emus 3 ii Haap mMopoky
BHJI00YBa€ThCsA 10 50 TOHH PEHOBMHU i TIIbKM 1,5 TOHHU NMEPETBOPIOIOTHCS Y KIHLEBUI MPOIYKT, a
48,5 ToHH cTaHOBATH Biaxoau. 3 HuX a0 100 kr HeGe3MeyHMX, a y pO3BUHEHUX KpaiHax HaBiTh
500 kr. ChOrojiHi KUTbKIiCTh BIIXO/IiB HA IIAHETI IIEPEBHUINYE Bary BCi€i Oionoriunoi Mmacu 3emii. Mae
micue i 3HauHMil 00CAT BUKHJIB 3a0py/AHIOBATLHUX PEUOBMH B arMochepHe nositps. B Ykpaini
00CArd BUKUIIB IOPIYHO 301nb11yeThes Ha 6,0—10% i cTaHOBIATH OiibIe 3 MJTH TOHH.

3HauHUil BHECOK y 00CSAT BUKMAIB 3a0pyAHIOBABIBHUX PEYOBMH B arMoc(epHe MOBITps
HAJICKUTh XapyoBiii mpomucioBocTi. Tak, y ramysi XIi0OmpomykTiB, 0arato TEXHOJIOTIYHHX
MPOLECIB, CYMPOBO/UKYIOTHCS 3HAUYHUM BHIICHHSAM MY, SIKUl € OJHI€I0 3 TOJIOBHUX IIKiIIUBHAX
pPEUOBMH Ha MiAnpueMcTBax. [lun 3a0pyaHIOE JOBKLLIA, 3/IHCHIOE HEraTMBHMI BIUIMB Ha
00CITyroBYIOUHNii MEPCOHAN, BUKJIMKAE MEPeIUacHUi BUXIJ 3 Jajy TEXHOJIOTIYHOrO 00JIaHAHHA.
Kpim Toro BiH Mae BHCOKY BHOYXO- 1 MOXEKOHEOE3MeKy, Oro BUIIIEHHS TOB S3aHO 3 BTPATOIO
YaCTHHU CHPOBUHU Ta TOTOBOI MPOIYKIIIL.

Ha nignpuemcrBax ramy3i XJaiOONPOLYKTIB 3€PHO MPOXOAMTb TEXHOJOrIUHI omepauii
NpUIIMaHH, OYUIICHHS, CYIIIKHU, BIAMYCKY, OXOJIO/UKCHHS, OCBDKCHHS, Ma€ MicIie fforo 6Gararopasose
HepeMileHHs TPAHCIIOPTHUMHU MEXaHi3MaMM, CaMOILTMBOM I10 CHCTeMax ITHEBMOTPAHCIIOPTY TOLLO.
Teptst 3epHa N0 CTiHKAaX 00JIaJHAHHS | TPyOONPOBOIAX MPU3BOIUTH A0 CTUPaHHs 0O0JIOHOK 3epHa i
BUHUKHCHHS OPraHIiYHOrO i MIHEPAILHOIO MUY, LIO YTBOPIOETHCA 3aBJAKH 3a0pyAHEHHIO 3epHa
PI3HUMU HEOPTaHIYHUMHU JOMIIIKAMU il yac Horo 30upaHHs i TpaHCIIOPTYBAHHS.

3HauHE YTBOPEHHS MUY Ma€ MiCIle MiJ Yac TepeMimeHHs AepoxKoN00aMH i MPOIYBKH
HOBITPSIM APy 3€pHA PH aKTHBHOMY BEHTHIIFOBAHHI 1 CYIIILII.

OO0’ eMHe TeXHOIOTIYHE 00JIaJHAHHSI 1 EMHOCTI: CHITOCH, OTIEPATHBHI OYHKEPH TOMIO MOCTIIHO
3aMOBHEHI MWIOHOBITPAHOIO cywmimmmo. Ha eneBaropax mif 4ac 3aBaHTLKYBAIBHUX POOIT
MaJIOJMCHEPCHUIA MU MIOTPAIIAE Y pobody 30HY PasoM 3 MOBITPM, YEPE3 HEIIITbHOCTI, BHACIIOK
eKeKLii 32 paxyHOK 1aJaloyoro Marepiaiy.

VY posciiiHuKax i CUTOBI€UHMX MAaIIMHAX MYKOMEIBHHX 3aBOAIB BiAOYBA€ThCs IHTCHCHBHE
PO3MYLIYBAHHS MUY Y TIOBITPI Ta YTBOPIOETECS IMUIIOTIOBITPSHA CYMIMI 3 HAJMIPHUM THCKOM Y
KOKyXax 00/1aHaHHA, 10 TAKOK CTIPUAE HAIXOMKEHHIO MUY Y BUPOOHUYI MPUMIIICHHS.

Ha kpyno3aBojax TEXHOJIOTIYHHI TIpoIec TepepoOKH 3€pPHOMPOIYKTIB CYIPOBOIKYETHCS
BUJIJIEHHSIM MaJIOAUCIIEPCHOTO OPTaHITHOTO THIY 3 MIHEPATBHIMH JTOMIIIKaMH.

Ha xoMO0ikopMOBHX 3aBojax KEpeTaMH BUALTEHHS MUY € TEXHOJIOTIYHI TpouecH 3
MiJITOTOBKK HIPEIIEHTIB, a TAKOXK TPOIeCH BUPOOHUIITBa KOMOIKOpMIB. OOCATH i CKIIan MUY
3a1eXarh BiJ MPOTYKTUBHOCTI MiJMPHEMCTBA, BHAY CHPOBUHM i TOTOBOI MPOAYKILI, TEXHIYHOTO
CTaHy TEXHOJIOTIYHOT0 00IaIHAHHS, a TAKOK 0OIaMHAHHS /UL TPAHCIIOPTYBAHHS Ta 30epiraHHs.

Ha umx miampuemcTBax BiIOYBaeThes TMOJPIOHEHHS Pi3HMX OPraHiuYHUX 1 MiHEpPATbHUX
KOMIIOHEHTIB Ha MOJIOTKOBHX JApo0apkax 1 BATBLIEOBUX CTAHKaX.

[TompiOHEHMIA MPOAYKT, MNEPEMIMIYIOUACH MO BCIX TEXHOJOTIYHHX IIHIAX, YTBOPIOE
MUJIOTIOBITPAHY CyMill B 0oONMagHaHHAX, OyHKepax, Tidkax, MHEBMOOONAIHAHHAX, BiABOJAX, SKa
Yyepe3 HelIIJIbHOCTI y KOPITycax armapaTiB BHMIIAETHCS HA3OBHI.

3011b1IEHHIO HAIXOLKEHHA MUY CHPUSIE sIK HEAOCTATHS repMeTusaiis o0JaaHaHHs, TaK i
Hee(eKTHBHA poOO0Ta acHipaIliifHiX CHCTEM i BEHTHIIALI B3arai.

B okpeMHX €MHOCTSX, 30HaX BUPOOHMYMX MPUMIIIEHb Ta MHpPU aBapiiiHUX CUTyaLisX,
KOHLEHTPALlisl 36pPHOBOTO 1 OOPOLIHIHOTO MATY Y NOBITPi MOKE 3HAUYHO MEPEBUIILYBATH HOPMATHBHI
3HAYCHHS | MiJHIMATHCS 0 BUOYXOHEOE3MEUHNUX KOHLEHTPALiil | HEraTUBHO BIUIMBAE HA 370pOB’si
JIOJICH.

Bzarami migmpueMcTBa ramy3i XmiOOMPOIYKTIB € pKepenaMd YTBOPEHHs MUY i BiIXOMIB
Ppi3HOI KaTeropii Aki HeOOXiMHO YIOBMIOBATH i yTuisyBaru [ 1, 5].

[TepeBaykHIIM HAMPSIMKOM BHKOPUCTAHHS BiAXOAIB XTi0OMpUiiMaTbHUX 1 3epHOMEpepoOHUX
MIMPUEMCTB € OTPUMAHHSI KOPMIB JUIS 3TOJIOBYBAaHHS CLIbCHKOTOCIOAAPCHKMX TBAapHH Y
npupoaHoMy Burisiai. Ha ue nanpasmsierses 10 70% BinxomiB. Y Toii ske 4ac BiIXOIM MiANPUEMCTB
ranysi XJI60IpoIyKTIB ABJSIOTH COO00 BUCOKOSIKICHY CUPOBHHY, SIKY MOXKHA EPEPOOUTH Y Xap4OBi
Ta KOPMOBi MPOAYKTH MiABUIIEHOT MOXKUBHOI e()eKTUBHOCTI, i 116 HEOOXiZHO BPaxOBYBATH i/ 4ac
MOIIYKY €()eKTUBHUX IULIXIB NEPEPOOKHU BiJIXOIB.

VY mepepodui BiAXOIIB AOCTIKYBAHUX HAMM MiJNPUEMCTB raiay3i Xai00npomyKTiB MOKHA
BHAUTATH TaKi OCHOBHI HATIPSIMKH:

— OTPUMAaHHS JI0JIaTKOBOI MPOJYKILi XapyoBOro, KOPMOBOI'O i TEXHIYHOTO MPU3HAYCHHS B
AKOCTI KOMIOHEHTIB (100aBOK) J10 Hei;

— BHUPOOJIEHHS KOPMIB JUIl CUIBCBKOTOCIOJAPCHKUX TBAPUH Ta IHIPENIEHTIB ISt
KOMOIKOPMIB.

— pO3poOKa HOBHMX HANpPSAMKIB NMEPEepoOKH Ta BUKOPHCTAHHS BiIXOJIB 3€PHONECPEPOOHNX
MiANPUEMCTB.

Jlns yioBIOBaHS MUY 1 BiIXOJiB BUKOPUCTOBYIOTH Pi3HI HPHCTPOI (PLAbTPH, LUKIOHU
Towo) [4], siki 3a0e3MeuyI0Th HE TiNbKH YIOBIIOBAHHA KOPUCHUX MPOIYKTIB, @ i OXOPOHY JOBKLLIA.

EdextuBanm crioco6om nepepoOKu Mty MiAIF0TOBYOTO BiUIUIEHHS MIMHA (I 36 PHOBHIA)
€ iioro MikpoOionoriyna kousepcis. TexHosoris MikpoOioI0riuHOT KOHBEpPCil J03BOJISIE IEPEPOOUTH
CHPOBHHHI KOMITOHEHTH Y BUCOKOSIKICHI BYTJIEBOAHO-017IKOBI KOPMOBi T00aBKU 10 KOMOIKOPMIB.

CTBOpEHHSI BUPOOHUYOTO KOMIUIEKCY JUTA TIepepOoOKN BIIXOMIIB Ha OCHOBI albTepHATHBHOT
TEXHOJIOTii Mikpo06iooriuHoi OioKOHBepcii y KOpM Moxke OyTH peani3oBaHO SIK Ui BUPILIECHHS
OKPEMUX 3aBJ1aHb, TaK 1 (PYHKIIOHAIBHOTO MPU3HAYCHHS.

3 MEeTOI0 KOMIUIEKCHOTO BHUKOPHCTAHHS YCIX BMIIB BIAXOAIB MiANPHEMCTB Traysi
XJ1I0OTPOAYKTIB PO3POOIEHO CXeMy MepepoOKM BiIXOJiB, BUCIBOK i 3epHOBOTO MUY y KOPMOBI
rpanyiu (puc. 1) [2],

Po3po6ieHo TeXHOOTiI0 MiKpO6i0IOTiYHOi KOHBEPCii, 10 103BOJISAE NEPEPOOUTH CHPOBUHHI
KOMIOHEHTH Yy BUCOKOSIKICHI ~BYIJIEBOJAHO-OUIKOBI KOPMOBI J00aBKM 10 KOMOIKOPMIB.
3anponoHOBaHO CTBOPEHHs BUPOOHMYOTO KOMIUIEKCY U MEpepoOKH BiAXOMIB Yy KOPM Ha OCHOBI
alpTepPHATUBHOI TEXHOJIOri MikpoOiooriunoi 6iokousepcii (puc. 2) [2],

ITu nignpuemMceT ranysi X1i00npoyKTiB Moxe OYyTH OCHOBOO CyOCTpaTy JIs BUPOIILYBAHHS
icriBaux rpu6iB [5], Cxman cyOcTpaTy s BUPOIILYBaHHS MILENit0 iCTIBHUX TPHOiB, MiCTUTH
POCJIMHHY OCHOBY, MOXKMBHI J00aBKH Ta CyMIIl po3MyllyBaua i aacopOeHTy (y CHiBBIIHOIIEHHI
50/50 mac. %) 3 MiHEepalbHUMHU J00aBKaMH (KaTbLIMBMICHUMH CHOTYKaMH), MPU IBOMY SK
a/IcOpOEHT BUKOPHCTOBYETHCS BEPMUKYIIIT, @ SIK POCIMHHA OCHOBY CyOCTpar, 10 MICTUTh BiJIX0I1
XJi00npuitManbHUX a00 3epHOMEPepOOHHX MiAMPHEMCTB CYX0i OYMCTKU 3epHA HAa 36PHOOUHUCHOMY
oOyiaiHaHHI 1 acnipauiiHuil 3epHOBUI ML, SIK MOXKUBHI TOOABKHU - acipaliiiHuil GOPOINHIHUN MHJT
PO3MEJIBHUX BiZUTIIEHb MIIMHIB; SIK PO3IYIIYBay — KEPAM3UT; a SIK MiHepasbHi 100aBKU — BarHO abo
BAITHSK, 3 HACTYMHUM CIHiBBiJHOIICHHSIM KOMIIOHEHTIB, Mac. %: BIIX0OQM XJOonpuitMaabHUX abo
3€pPHONEPEPOOHUX MIANPUEMCTB CYXOi OYMCTKM 3€pHa Ha 3epHOOYMCHOMY oOaanHaHHi 40...50;
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acmipaniiinuii 3epuoBuii mun 30...35; acmipaiiitHuii OOpONIHAHUI MM PO3METBHUX BiIIiICHb
mauHiB 10...15; cymim kepam3uTy i BepMHUKYITY 5...10 BarHO a00 BamHsK pemira.
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Puc. 1. Cxema nepepoOku BifX0/1iB, BUCIBOK i 36 PHOBOTO MUY Y KOPMOBI FpaHyu:

1 — OyHKep HaKoNnu4yBay 3€PHOBHX BIIXOIIB; 2 — OyHKep HAKOMWYYBad BUCIBOK; 3 — OyHKep
HaKONNYYBay MMMJIOBUIHUX BiIXONiB; 4 — npobapKa; 5 — onepaTUBHUIM GYHKeEp; 6 — Pec-TpaHyIIsTop;
7 — OXONMOKyBATbHA KOJNOHKA; 8 — BEHTHIATOP; 9 — OyHKep Hakomu4yBad rpaHyn; 10 — BiGpocTin;
11 — HazBaroBuit OyHkep; 12 — aBTOMaTHYHi Bary; 13 — cujioc HAKOMUAYYBa4 IpaHyJl

AcripariiiHi BiIX0/IH, IO YTBOPIOIOTECA Y POSMETBHOMY BiUTIIEHHI MITMHA 1 YIIOBIIIOIOTHCS
TKaHUHHUMU (QiIbTpaMK MOJKYTh OYTH BHKOPHUCTaHI K MONIMALIYBAY SKOCTi G0OPOIIHA BUIINX COPTIB,
OCKIIbKM Y CBOEMY CKJIAJIi BOHM MAKOTh BEJIHKHI BMICT OUIKOBHX 4acTovok. [IpoBemeHi Hamu
JOCTI/DKeHHST CKJIaLy 1 BIACTHBOCTEIl MUy PO3MENBHOTO BiJUIUICHHS MIMHA (MU OOPOLIHSIHUIA)

I ITBEP/INIIH 11€, BiH MOKE BUKOPWCTBYBATHCE JUIS TOKPAIAHHS XJTi00NEKAPChKUX BJIACTUBOCTEH
6GopoIHa.
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Puc. 2. Cxema nepepoOKH MUITY 1 PIJKKX BiAXOJIB Y TOTOBUIA MPOAYKT:
1 — mpuitoM MANOBUIHUX BIXOAIB;, 2 — MPUITOM PIAKUX BiAXOAIB; 3 — OYHKEpHU 3 IMHEKOBUMHM
Jo3aTtopaMi; 4 — IIHEKOBMIl 3MmimryBaw; 5 — OionoriuHi peakTopu; 6 — TypOONOBITPOIYBKH;
7 — nmaporeHeparop; 8 — cymapka; 9 — noapioHoBau
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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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