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EKOJIOI'TYHI XAPHOBI ITPOAYKTHU 3 BUKOPUCTAHHSIM
BE3BIAXOJHUX TEXHOJIOI'ITN YIIAKOBKH

Kosauab B.I'., acnipanT kadeapu exoJ1orii Ta npMpo100X0OPOHHUX TeXHOJIOTIi
Opecbka HaliOHAJILHA aKAJeMisi XapuOBHX TeXHOJIOTii

AKTyaJIbHUM MUTaHHAM ChOTOJIEHHS € PO3po0Ka 0e3BiAX0IHOT MPOAYKLL, IO MOSACHIOETHCS
AK KPUTMYHMM CKOJIOTIYHUM CTAHOM, TaK 1 HEOOXIIHICTIO 3MCHIICHHA BUTPAT HA BUTOTOBJICHHS
HPOAYKLIT Ta, BIAMNOBIAHO, 301/1bIIEHHS IPUOYTKY Bij rOCNOAAPCHKOT AisIBHOCTI.

Llieto mpoGaemMoro akTHBHO 3aiiMaeTbest OputaHchka kommanis WikiFoods, sika pozpoGuna
PEBOJIIOLIIMHI NIPOJYKTH XapuyBaHHs 1 Hanoi 3 iCTIBHOKW YyrakoBkow. KommaHisi BUTroTOBIIsiE
YIIAKOBKH 3 HATYpaJbHUMH CMakaMM OBOYiB a00 (hpyKTIB, KpIM TOrO yHAaKOBKA Ma€ MPHBAOIUBUI
30BHIIIHIA BUIVIAA Ta BUKOHYE 3aXUCHY (YHKLIIO BiJl MOTEHUIHHUX 3a0pyIHEHb MPOLYKTY:
HEMPUPOIHUX MaTepiaitiB ad0 XIMIYHUX PEUOBHH. 3po0JIeHa 3 3aXUCHOTO €1EKTPOCTATUHYHOrO Tellio,
YTBOPEHOTO MIIAXOM 3B'I3yBaTbHOI B3a€EMOAIl MiXK HATypaJbHUMHU ICTIBHUMH YaCTHHKaMH,
HOXKUBHHMH PEUOBHHAMH 1 MOJTicaxapuamH, Ll yIaKoBKa Bilirpae 1 IPOLYKTIB TY 5K POJIb, IO i
IIKapamyna KOKoca Ui ImKipka BUHOrpaay. BoHa € MOBHICTIO BOJOHEMPOHNKHA, Ta IMIE i 10 TOTO K
He IPOITYCKA€ KUCEHb.

WikiFoods Branocst po3poOUTH HACTYMHI IPOAYKTH 3 ICTIBHOIO YIAKOBKOIO: MOPO3HBO, CHP,
3aMOpOKeHUIT HOrypT, PpyKTH, OBOUI, BOJIA, KOKTE i cymu (puc. ).

Puc. 1 - Ilpoaykuis WikiPearl gpykru, Mmopo3uBo, cup, iiorypr.

WikiPearl MOpo31BO 3a1IUIIAETHCS XOJIOAHILIE JIOBILE 3BUYAHHOTO MOPO3UBA, a TAKOXK HE
TaHe MpU MpUpoAHOMY HarpiBanHi B ymakoBui. WikiPearl ftorypt noseomsie Opatu 3 coforo Ta
BXKMBATH 1oro Oyab 1e, s B)KUBAHHS TaKOTo HOTYpTY He MOTpiOHI cTonosi mpudopu. WikiPearl
cHp Mo30aBJICHO MapHOTPATHOI Ta eKOJIOriYHO Kiueol oasru. WikiPearl dpykta i oBoui - 11e
HEBENMKI IMMaTOYKH (PYKTIB i OBOUIB 31 0OOJOHKAMH 3 MiABHIIEHOIO MPHPOIHOI MOXKHUBHOIO
LHHICTIO.

Ipomyxuis WikiPearl mpHHIMIOBO CKTaaEThCs 3 JBOX HACTHH: "ceprie" - XapuyoBUil MPOIYKT
abo Hamiit Ta "mkipa" - NPUPOAHI XapHOBi, OGI0PO3KITANHI MPOXYKTH 1 IOXKUBHI PEUOBHHH.
be3ymMoBHMMH TepeBaraMy Takoi MPOIYKLii € MOPTATUBHICTb, €KOIOTIYHICTb, KOHTPOIb BUXOMY
HopuLiii, (PYHKUIOHAIBHICTE XapuyBaHH:, YHIKaIbHA KOMOIHAIIIA CMaKiB.

CTBOpeHa BUCHNMH HaTypanbHa ynakoBka WikiFoods Moxe OyTH yakoBKOIO /IS IIKPOKOTO
criektpy ToBapiB. CbOroHi MPOIYKTH B CYNEPYHAKOBIIL, MOXKHA 3HANUTH B JICIKUX MarasuHax IITary
Maccauycetc. 30BCiM CKOPO BOHM 3’SBJIATBCS H Y IHIIMX Mara3pHax Ta 3aKjiafax pecTOpPaHHOro
roCIroIapcTBa CRITY.

Ooecbra Hayionanpna akadeMis Xapuoeux mexnonoeii
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O EHKA 3KOJIOTHYECKOTI'O COCTOAHUS ITPUAOPOXKHBIX
BOJAHbIX OBBEKTOB METOAOM MATEMATHUYECKOI'O
MOJAEJHUPOBAHUA

A. A. bopucog, aciupant; E. B. Kodanoga, 1. nea. H., K. XHM. H., npodeccop
HanuoHATBLHBIH TeXHHUECKHI YHUBEPCHTET YKPAHHBI
"KneBexnii noanTexHHYecknii THeTATYT nMenn Uropst Cukopcekoro"

BOnusn  apromarncTpanedi  BOAHbIC OOBEKTHI TOpOJAa MOJABEPralOTCs 3HAUYMTENBHOI
AHTPOLOTeHHOM HarpysKe, 0COOHHO B YCIIOBUSIX HEOIArONPUSITHOIO JUlsl HUX BETPOBOIO PEXKUMA U
arMocdepHBIX gBineHHi. ClleoBaTelbHO, OLEHKA M IPOTHOUPOBAHUE YPOBHS 3arps3HEHUs
TIPHIOPOKHOTO aTMOCHEPHOTO BO3MYXa, a TaKXKE MPUICTAIOMMX K BOAHBIM 00BEKTaM TEPPUTOPHIA
SBJIAETCS AaKTyalbHOH 3afadell oxpaHsl okpyxkaomeil cpeapl (OC). Ilpm stom  meton
MaTEeMaTHIECKOr0 MOJIETHPOBAHUS SABIACTCA OJHUM M3 HauOojee pacrnpOCTPaHEHHBIX METOJIOB,
MIO3BOJISIIOIIUX He TONBKO OICHUTH ypoBeHb 3arpsa3HeHust OC, HO U ¢ MOMOLIBIO BHIYHCIUTEILHOTO
IKCTIEPUMEHTA BLISBUTL KOMOMHALMM HEOTaronpuATHBIX (haKTOPOB, BIMAIOIIMX HA AMCTIEPCHIO
BpPEIHBIX HPUMecel.

M3BecTHO, UTO pacmpocTpaHeHNE MprMeceii B aTMOc()epHOM BO3IyX€e BO MHOIOM 3aBHCHT OT
pensea MECTHOCTH, KIMMAra, a TAKKe OT METEOPOJIOIMYECKHMX YCIIOBUil (HANpaBICHHUS W CHIIbI
BETpa, TEMMEPATypbl BO3[AyXa, €ro OTHOCUTEIbHONH BI@KHOCTH, HAIMYMA M BHIA OCAJIKOB,
TEMITEpaTypHbIX MHBepcuii 1 ap.). [losTomy nenbio JaHHOI paboThl SABJISETCS MOACIMPOBAHUE
3arpsI3HEHNs BOIHBIX 0OBEKTOB, PACIOI0KEHHBIX Ha TEPPUTOPHN TOPOJIAa U KOTOPBIE €XKEJTHEBHO U
TIPAKTHYCCKU KpYyrjioCyTO4YHO TIOABCPraroTCA BO3HCﬁCTBMm co CTOPOHBI HanpsHKECHHBIX
ABTOTPAHCIIOPTHBIX MarkcTpaseil.

Bonpmoe BausHMEe Ha YPOBCHB Bb]6p0COB ABTOTpaHCHoOpTa U UX TOKCUYHOCTH OKa3bIBAIOT
WHTEHCHBHOCTb JIBWKCHUs aBTOTPAHCIOPTHBIX cpeacTB (ATC), IOposkHBIE YCIOBUS M XapakTep
JIOPOKHOTO MOKPBITUA, CTPYKTYpPa aBTOMApKa U €ro M3HOIECHHOCTh, BU/I TOIUIMBA M €r0 Ka4€CTBO,
9KCIUTyaTallIOHHBIC XapaKTEPUCTHKK JOPOT M MHOTWE Jpyrue mapamerpbl. Hampumep, namuune
MEPEKPECTKOB B OJIHOM YPOBHE M OuYepead aBTOMOOWJIEH Nepe]l HUMU CHIBHO [OBBIIIAIOT
TOKCUYHOCTh U 00beMbl BbIxsonoB ATC, co3maBas yrpo3y 340pOBbIO IO, HAXOAAIMXCA HA
nepexoax.

B T0 ke Bpems, 3arpsisHuTenu, BeiopacsiBacMbie ATC, B OC 1o BO3ACHCTBUEM PA3THMYHBIX
(hakTOpOB, B TOM HHCJIE METEOPOJOTMYECKHX, TPAHCHOPMHUPYIOTCS BO BTOPUHYHBIC 3arpsA3HUTENN,
KOTOpBIE MOTYT OBITH Jake OoJiee ormacHbIME st 310poBbs moaeit 1 OC. Tem Gonee uTo OHHU, KaK
MPaBHJIO, MEPEHOCATCS Ha GOJBIINME PACCTOSHUSA MPH BMKCHUH BO3YIIHBIX MAcC B MOJBETPEHHYIO
cropony [1]. I[Tpu aToM, Hanpumep, okena azota (1) okucnsiercs 10 okeuaa azora (IV), yrapHsiii ras
MPEBPAIAETCS B YIIEKUCHBIA (MEHEE TOKCHYHBIN, OJHAKO CO3JAIOMMI MAapHUKOBBIN 3(deKT);
npoucxoauT Goroxumuueckoe pasnoxenue NO2 ¢ oOpaoBaHueM okcuaa asota (1I) u aromapHoro
KHCIOPOJa.

[Ipy MOKpOM OCaKAEHUM U TymMaHax 0Opa3yloTCs a30THAs U CEPHAsl KUCIOTHI; BO3MOMKHBI
cuHepreTinyeckne dPQexTel npu B3auMoAecTBIN oKkcuaoB asota (IV) u cepst (IV), B pe3ynpTare
4yero npoucxoaut odpasosanue okcuna cepst (VI) u okcuna azora (II), a taxske Apyrue cloKHble
XUMUYECKHE U (PU3UKO-XUMHUUECKUE NpeBpatneHus [1, 2].

Jlns pacdeta paccenmBaHHs 3arps3HArOmMX BemecTB (3B) MCTONB3YIOT pa3nuuHbIe
MareMaruyeckye Mojenu. B uactHocTH, npouecchl epeHoca npumMeceii B armocdepe uzydanu Jx.
Teiinop, A. ®puaman, JI. B. Kennep u ap. B padorax [3—5] npeanoxeHo UCNoabp30BaTh pemieHne
muddepeHIMaTEHOTO  ypaBHeHus TypOysieHTHo#t mudpdy3un (TJ[) ¢ yderomM JHaHHBIX O
ko3 puumenTax auddQy3ruu M CBOKMCTB MojcTUIANOLICH NoBepXHOCTH. Hanpumep, mozens M.
E. bBepnsiHza 1aeT BO3MOKHOCTb paccuMTaTh IOJIS Pa3oBhIX MAKCHMAaIbHBIX KOHUEHTpaimii 3B Ha
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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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