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The article concerns to the estimation of energy poten-
tials of gas-liquid media. Such potentials are represented by
the aggregate of the chemical energy of dissolved sugars in
the conditions of anacrobic fermentation processes, which are
culminated with the formation of ethyl alcohol and carbon
dioxide with the release of free energy in 230 kJ/mole of
fermented glucose. From the last 169 kJ it is transformed into
heat energy, which should be removed from the culture
medium, and 61 kJ is used by yeast cells. The self-propelled
formation of dissolved carbon dioxide with the subsequent
synthesis of the dispersed gas phase leads to the initiation of
the circulating circuits of the gas-liquid mixture amplified
by the effects of thermal circulation circuits. The presence
and continuous renewal of the dispersed gas phase indicates
the presence of the potential for the formation of the phase-
surface, and the presence of the gas-retaining ability of the
system means a certain level of potential energy of a swollen
gas-liquid medium.

For anacrobic fermentation, the gas-holding ability is de-
termined by a combination of two sources, namely the for-
ced introduction the dispersed mass of air into the medium
and synthesized carbon dioxide in a medium. Thus, internal
microbiological transformations lead to the formation of
flows of thermal energy, material flows of C,N;OH and
CO,, the kinetic energy of circulating circuits, the potential
energy of dissolved carbon dioxide and swollen media. In
addition, under the influence of hydrostatic pressure, a
gradient of saturation level of the liquid phase on CO; is
formed, which completes by the additional driving factor of
the circulating circuits.

The physical basis of the potentials of dissolved gases
in the form of manifestations of the presence of a gravi-
tational field and Henry’s law is shown, mathematical for-
malizations are proposed in the estimations of the energy
potentials of soluble gases and the possibilities of inten-
sification of mass transfer processes due to their release in
ripple regimes.
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EHEPFETUYHI NOTEHUIAMU
rA3oPIAMHHUX CEPEAOBMLL

A.L Coxonenxo, O.10. lllepuenko, O.A. Binuk, C.M. MupoHeHko
Hayionanvuuii ynigepcumem xapuoeux mexnHonoziti

YV cmammi oyineno eHepcemuuni nomeHyianu 2a30piOUHHUX Cepedosuly,
npeocmasiieni CyKYRHICHIIO XiMiuHOT eHepaii po3uuHeHUxX YYKPI8 8 YMO8AX Npoyecie
anaepodrnoco OpoOinHa, AKI 3a6ePULYIOMBCS YIMBOPEHHAM emun08020 CAUPMY i
dioxcudy eyzneyro 3 uUOiieHHAM 8inbHOI eHepeil 6 230 k/{xwc/monwb 36podicyeanol
enoxosu. 3 ocmannvoi 169 k/lwe mpancgopmyemnes 6 meniogy eHepeiio, aKd Mae
610600UMUCH 13 KYIbMYpansHo2o cepedosutya, a 61 xllic euxopucmogyemues
opiscooxcosumuy  xnimunamvu. Camoniunve YmMEOPeHHA PO3UUHEH020 Oiokcudy
8yeneyio 3 nOOOIbULUM CUHME30M OUCNEP2OBAHOI 2a30601 haszu npuzeooums 00
3ANOYAMKYBAHHA  YUPKYIAYITHUX KOHMYPI6 2a30piOUHHOI  CyMiuti, MiOCUIeHUX
BNIAUBAMI MENI0GUX YUPKYAAYiliHUX KoHmypie. Haaenicmov i be3nepepere OHOB8-
JIeHHS OUCNnepeo8anol 2a3060i asu 6xasye HA HAABHICMb NOMEHYIANY YMEOPEHHS
MIHCA3ZHOT NOGEPXHI, A HAAGHICMb 2A30VMPUMYBAILHOI 30AMHOCHI  CucHeMu
O3HAYAE NeGHUli pieHb NOMEHYIANbHOT eHepeii HAOYXI020 2030PiOUHHO20 cepe-
ooeuyd.

3a aepobHozo BpOOiHHA 2a30YMPUMYBANbHA 30AMHICIb GUIHAYAEMbC CYKYN-
HiCMIO 080X Odcepen, a came: 3d PAXYHOK NPUMYCOB020 68eOeHHS 8 Cepedosulie
QuUCnepeoeaHol Macu NOGIMps Ma CUHME3I06AHOC0 8 cepedouuyi OIOKCUdy 8yeneyio.
Taxum qunom, eHympiwmi MikpoOionociuHi nepemeopeHHs Npu3eo0ams 00 YMEo-
penHsa nomoxie mennogoi ewepeil, mamepiansrux nomoxie CHsOH ma CO,, kine-
MUYHOT  enepeii  YupKyIayitiHux KOHMYpPI6, NOMeHyianoHol enepeii  po34uHeno020
diokcudy eyeneyio i Habyxnoeo cepedosuya. Okpim mo2o, ni0 eniueom 2iopocma-
MUYHO20 MUCKY YMBOPIOEMbCA 2padienm no pieuio Hacuyerus piounnol gasu na CO,
KU 306ePULYEMBCS O0OAMKOBUM PYULTHHUM DAKMOPOM YUPKVIAYIHHUX KOHIYPIE.

Toxaszano isuune nidtpynms nomeHyianie po3duHeHux 2asie y gopmi npoasie
npucymuocmi epagimayiiinoco noas i saxony I'eupi. 3anpononosano mamemamuy-
Hi popmanizayii 8 OyiHKaAX eHepeemuyHUX NOMEeHYIANI6 POZYUHEHUX 2A316 | MOAHCIU-
eocmi inmencugikayii MacooOMiHHUX NpOYecié 3d DPAXYHOK IX 6UBLIbHEHHA 6
NYALCAYITIHUX PEAHCUMAX.

Knarwuoei cnosa: cazopiounne cepedoguuye, cnupm, OIOKCUO 8Y2leyio, eHepae-
MUYHUT NOMEHYIAL, POZYUHHICMb, YUPKYIAYITHUT KOHMYD.

Iocranoska npodaemu. Ilpouecu anacpoGHOro i acpobHoro OpoiHHS BiAOY-
BAIOTECH B CEPCAOBHUINAX, V AKUX HAABHA JUCICprosaHa rasosa (asa. [lopymenus
VMOBH CYLIIBHOCTI KYJIbTYPAJIbHHX CEPCHOBHII B aHACPOOHHUX YMOBaxX IOCH-
raeThCs 32 PAXyHOK CAMOIUTMHHUX MPOLISCIB CHHTE3Y AIOKCHUIY BYIJICLIO, TOMIL SIK
3a aepoOHux mporecie cuute3oBanuii CO, JOMOBHIOETHCS BBEACHHSIM Y CEPEAO-
BHIIC NOBITPAHOI a3y AJs PO3UHHCHHS B HBOMY KHCHIO.

Eneprernynuii moTeHmian BiJ MOYATKY MPOLECIB MPEICTABICHUH XiMIYHOIO
CHEPTi€I0 po3UYUHEHNX HyKpiB [1—3], oqHak nomanpumii nepebir OpoJiHHS CYIIPO-
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BOKYETHCS YTBOPSHHSIM MOTCHLIAIBHOI ¢HEPrii HAOyX/JI0ro MIapy, 3pOCTAKOYOrO
THUCKY 1 HOSBOK LHUPKYISAUIHHUX KOHTYpiB. Taki meperBopeHH:, 03 CYMHIBY,
BIAMOBIAIOTE MPHUPOJHUM 3aKOHOMIPHOCTSM, OJHAK Y HABEACHHUX MPUKJIAIAX
BOHH HE BIIOOPAXKCHI, BUKIFOUAOUH MPOLICCH CHHTE3Y CTUJIOBOTO CIHUPTY U AIOKCHAY
Byraeiio [4—6]. Baxmuso, 1o nepedir mpoueciB OPoAUIbHUX TEXHOIOT1H 3HAYHOK)
MIpPOIO 3aNICKUTE BiJ TCOMETPHYHHX MAPAMETPIB alapaTiB 1 KYIbTYPATbHHX CEPEAO-
BUIII, OJHAK 1 I[l B3AEMO3B SI3KH B AOC/IIKCHHSIX MPAKTUYHO HE npe;mTaBneHi

MeTtor pocaigzkeHHs1 € aHami3 Gi3HIHOTO MIATPYHTS npu OLIHILI CHEPreTHY-
HUX MOTCHLIATIB Fa30HACHYCHUX aHACPOOHHMX CEPEIOBHII 1 po3pobka ix marema-
THYHUX (hopMaTiariii.

Metoau gociiazkeHb BHKOPHCTAHI HA PiBHI y3araJbHCHb 3aKOHIB NPUPOIU B
MPUKIAJHAX BUPIICHHIX 33429 YIOCKOHAJICHHS TCXHOIOTTIHUX MPOLIECIB.

BuknageHHs: OCHOBHHX pe3yJbTATIB AOCTAKEHHs. TEPMIH «ra3opiauHHE
CCPEIOBHIIEY CTOCYETBCSA CHCTEM, V SIKHX HasdBHI rasoea 1 piamaHa ¢aszu. [lpu
bOMY Ta3oBa (paza € AUHAMIYHOKO 1 TAKOK, SIKa MIA M€K TPaBITALIHHOTO MO 1
apXiMEAOBUX CHJI YTBOPIOE BHCXIAHI IMOTOKH BIAHOCHO piauHHOI (daszu, Mo
O/IHOYACHO € NPHIHHOK CTBOPCHHS BEPTHKATBHO CHIPAMOBAHHX unpxynauiﬁnnx
OB S3aHE 3 aHaepo6HHM OpOIIHHAM, MpPH SKOMY BOHA TCHEPYETHCHA BHACIIAOK
610XIMIYHUX npouecns Eneprernune m;[rpyHT;[ TAKOT'0 CHHTE3Y TNPEICTABICHE
XIMIYHOK CHEPTi€l0 PEUOBHH JKUBICHHS MIKPOOPTaHI3MIB, TpaHC(bOpMaLIlH AKOi
CYTPOBOLKYEThCS G10XIMIYTHUMH MEPETBOPEHHIMH, CHHTE30M LILTBOBHX PEYOBHH 1
miokeuay Byriaemo. OcCkinbku cepefoBHIa O10XIMIYHOTO CHHTE3Y XapaKTepH-
3VIOTBCS 3HAYHOIO O,Z[HOpl,Z[HlCTIO JKUBUIIBHUX KOMIIOHEHTIB 1 MIKpOOPraHi3MiB-
CHOKMBAYIB OCTAHHIX, TO CHCTEMA BBAKAETHCH TAKOIO, B SKIH JUCIECProBaHa ra3o-
Ba (paza Takok HAOMMKAETHCSA A0 PIBHA PIBHOMIPHO pozocepemkenoi. OqHak Bix
nmovyatky (¢GopMyBaHHS OJHOPIAHICTH ii mepeOyBaHHA B piauHHIA (aszi mopy-
LIVETHCS 3 YTBOPCHHAM LHPKYIALIHHIX KOHTYPIB.

AHaNOrYHI MEPETBOPEHHSI MAIOTh MICLEC B TEXHOJOTLIX 30POAKYBAHHS BHHO-
IPagHOrO Cycna y BHHOPOOHIM MPOMHCIOBOCTI (IICPBUHHE BHHOPOOCTBO), B TEXHO-
JIOTiSIX BTOPUHHOTO OPOXIHHA Y BHPOOHHUIITBI INAMITAHCHKOTO, NPH 30pOIKyBaHHI
MHUBHOTO cycia abo NYKPOBMICTKHX CEPEIOBHIN Y CIIUPTOBIH MPOMHUCIOBOCTI TOLLO.

Xoua BXiZHI CHPOBHHHI MOTOKH HA3BAHUX TCXHOJIOTNH MArOTh MEBHI BIAMIH-
HOCTI, OJHAK IX CHUIbHOK XAPAKTCPUCTHKOIO € T¢, IO BCI BOHU HOCI XiMIYHOI
cHeprii uykpie. HazeaHa cHinpHICTE MPOAOBKYETHCS TAHLIIOIOM MEPETBOPEHB, SKi
30irarorees (puc. 1).

BximHi MartepianbHi MOTOKH MPEACTABICHI PIANHHUM CEPEIOBHIICM-PO3UHH-
HUKOM, IYKPaMH SIK KHUBHIIBHIMH KOMIIOHCHTAMH 1 MIKPOOPTaHi3MaMH, a XIMI1HA
CHEPTis YKUBUIBHUX PCUOBHH € OCHOBOIO MOJANBIINX MEPETBOPCHb.

3arajpHY OLIHKY B3a€MO/Ii BX1AHUX MOTOKIB 1 010XIMIYHOTO CHHTE3Y BUKOHAHO
3 ypaxyBaHHSM MepeOiry MPOLECiB, MOYMHAKOYM BiA BiZOMOro piBHsHHs [ eii-
Jlroccaka, cxemu criuproBoro Opoxainas 3a EMGaeHom-Metieprodom-Ilapracom [1]
1 ¢opm Opoxinp, Biakputux K. HetiGeprom [2]. Tlepmoro dopmoro OpomiHHS €
HopManbsHe cnupToBe OpoginHs 3 oaepxkanHsaMm C.HsOH 1 CO,. Hpyra ¢opma —
ue OpOAIHHA 32 HAIBHOCTI Oicynb(diTy A OTpUMaHHS CIILECPUHY, a TPETi dopmi
BiAmoBizae OpoxiHHA 3a HAgBHOCTI GikapGoHaty Hatpito. [IpoTe Ha BiaMiHY Bix
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LUUX TPOLECIB TePMOAUHAMIUHI Ta (HI3MYHI HACTIAKHA CHHTE3Y MIOKCHAY BYTJICLIEO
MPEACTABJICHI TOMITHO OOMEKEHO [3; 4].

Kinetrmana
eHepTist
Buxijai noroxn TTUPKY TSI HHITX
OpOIUITHEHIX KOHTYPIB
Temnosa TEXHOIOTIH :
eHepris TTorenmianpaa
Piunne Enepris eHerpis HaOyXIIoro
Eneprist Y| cepenonurme CHHTE3Y ﬂ mapy cepeioBHUIa
CHHTES / - Mk asHOI
Y XiMigaHa b : I ;
aJKOIOMIIO W _— p| [IOBEPXHI1 OTCHINIAJIbHA
CO, 1 Giomacu NG )KHBHJII)BHHX JIUCTIEPrOBaHO] \ eHepris
——— rasoBoi dazu PO3IMHEHOL
TToroxn p : A rasoBoi asu
cepeoBHINa Ly KpLe :
C IE)I OL CO . . Tlorenmansua
& 65 g Mixpoorpanizm eHepTis ra30Boi
1 Glomacu f—
TpajieHTOM

nacwaenns CO,

Puc. 1. Cxema Tpancopmaniii MaTepiaJbHUX i eHePreTHYHHX HOTOKIB

OueBraHO, IO 33 YMOBH aHACPOOHOro OpomiHHS rasosa (hasa NpeacTaBICHA
JIOKCHAOM BYTJICLIO, TUHAMIKA CHHTE3Y SKOrO IMOB SI3aHA 3 OPraHI3aAIlIEI) TEXHO-
JIOTIYHOrO MPOLECY, IO € IITKOM BHU3HAYCHUM, 1 IPH LBEOMY B PEKHMAX Iepe-
XITHUX TPOLIECCIB BUHHUKAE MOBHUCOTHA HEPIBHOMIPHICTH BMicTy po3unHeHoro CO,
3aBISIKHU TAPOCTATUYHOMY THUCKY.

AcpoOHi mpouecH dYacTilie MOB fA3aHI 3 HMPUCKOPCHUM CHHTE30M OioMacH i
CYIPOBOKYIOTHCS TEXHIYHHUMH 3aX0AaMU ATl MOJABAHHS B PIIUHHY a3y KUCHIO,
OCKLUTBKH JPI3KKI 3MATHI aCHMLTIOBATH JTUIIC HOrO PO3YUHEHY (hOpMY.

Aepariiss  CepeAOBHUIN 3AIMCHIOETBCS TMOJABAHHIM 1 JHUCICPTYBAHHIM B HHX
noBiTpsi. OCKITBKH PEKUMH acpariii periaMeHTYIOThCS KOHUCHTPALISIMH PO3UHHC-
HOTO KHCHIO, CITOYKMBAY SKOTO HASBHUM Y CEPEAOBHIII, TO 33 TAKHX YMOB HEMHHYYE
JOCSTAETHCA IOBHE HACHYCHHS HOTO a30TOM.

OpHak mpy pOMY a30T K CKJIAI0Ba HOBiTpH HE MPOCTO TPOXOHUTE «TPAHIUTOM
pimuHHy (ady, a vy 3HauHIA KUIBKOCTI Ha IMOBEPXHI nomny daz BiadyBaroThCA
MacOOOMIHHI MPOLECH MO KHUCHIO, JIOKCHAY BYIICLIO 1 azory. Skimo mpu mpomy
COPSMOBAHICTh MOTOKY KUCHIO LIITKOM BH3HAYCHA B HAMPAMKY B1X ra3oBoi dasu 1o
PLIMHHOI, TO MOTOKH a30Ty Ha MOBCPXHI MOALTY (a3 MOKyTh OVTH Pi3HOHAIPAB-
aeHuMH. Takumu pi3HOHANPABICHUMH MOXYTh OyTH 1 motoku CO;.

CrpspKeHICTh HA3BaHUX TPHOX MOTOKIB HA MOBEPXHAX MOALMY (a3 BIIHBAE HA
IHTCHCHBHICTh MAaCOOOMIHHMX TPOIICCIB, OMHAK PYLIHHI (haKTOPH HPU LBOMY B
MepIIoMy HaOMMKEHH] OyeMO BU3HAYATH HA OCHOBI 3aKkoHY ['eHpi.

OueBUIHO, MO PIBEHb CKIATHOCTI MACOOOMIHHHMX MPOLCCIB HA MOBEPXHIX
MIKpODIONIOTIYHUX KIITHH CYTTEBO OUTBIINH, OZHAK 3 YPaxyBaHHAM TOTO, IO
MUTOMA TIOBEPXHS LIbOr0 MacoOOMIHY MepeBakae Mi(asHy MOBEPXHIO HE MCHIIE
SK Ha TPH MOPSAKH, LIS YACTHHA BUHECCHA 33 MEXKI1 LIbOTO AOCIIIKCHHS.
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[IpoTe icHYIOTh MOKITHBOCTI BILTHBY HA CCPEAOBHUINA 3 METOK 1HTCHCH(IKALii
MacOOOMIHHUX TPOLIECIB 32 PaXYHOK BUKOPHCTAHHS CHEPrCTHYHHUX MOTCHINATIB,
HazBaHux y cxemi (puc. 1). Ouinka MOKIUBOCTEH iX peasmizaiii OB s3aHa 3 UM
JOCTIPKCHHSIM.

Dizuune niopynms € oyinyi nomenyianie posuunenux easie. IlpaktuaHo He-
BHKOPUCTAHUM IIOACTBOM 3QJTUIIAETHCS HOTCHIIAN, SKHH € PE3yAbTATOM B3aEMOI]
rpasitaiifinoro nomst ¥ armochepu 3emm. Hacmiakom Takoi B3aemoaii € po3uu-
HEHE B riapocdepl MOBITPs, MO PErTaMEHTYEThC 3aKOHAMH NPUPOIH, SKI BU3HA-
YalOTh BIUTHBU HA PO3UHMHHICTE CKIAA0BHX aTMOC(EpH.

Bigomo, 110 pO3uYHMHHICTE ra3iB BH3HAYAETHCS 3aKOHOM [ 'CHpI, 3a SKUM craja
HACHUCHHS MPOMOpPLiiHA NapLiaibHOMY THCKY P rasy Ha moBepxHi moainy ¢as [3]:

¢, =kP,
ae k, — xoHcranTa ['eHpi, uncI0BE 3HAUECHHS K01 3a1€KHUTh BLI (PI3UKO-XIMITHHX

BJIACTUBOCTEH PIAMHHOI Ta ra30Boi (a3 1 TeMnepaTypu PLAMHHOTO CEPEIOBHINA.
Bka3iBkorw Ha ICHYBaHHS MOTYXKHOIO MOTCHLIAAY PO3UYMHEHUX y Tigpocdepi
rasiB € BiIOME SBHIIE, [TOB A3aHE 3 MOPYLICHHAM CTaHy MEXaHIYHOI H TepMOAMHA-
MiYHOi piIBHOBAarv Ha MOBEPXHI HOALTY (a3 y 3B’43KY 3 HNPOXOMKCHHSIM BEIUKUX
MOPCBKHX CYIcH. B3aemonis kopmyciB CVACH, PexKUMH iX OOTIKaHHS BOJOIO 1,
0CcOONMBO, B3Aa€EMOAIS 3 PYIIIHHAMH TBHHTAMH CYIPOBOJKYETHCS YTBOPCHHIM
MacuBiB Oyap0AIIOK 3 PO3UMHEHOI ra30Boi (hazu 1 4acTKOBO 3 atMochepu (puc. 2).
30Ha 3 MOPYIICHOK YMOBOK TEPMOIMHAMIYHOI PIBHOBArH CYHPOBOIXKYE TPacy
MEPEMILICHHS CYAHA, a ra3oBa (pasa, sKa MONMOBHIOETHCS 32 PAXYHOK LIUPKYISLIH-
HUX MMOTOKIB 1 MABSACHHS ITHOMHHUX FA30HACHYCHUX [IAPIB BOAU, MOKE ICHYBATH
JIO KUIBKOX a10. 3apo/KeHHS Ta ICHYBAHHS LUPKY/ISIIHHUX KOHTYPIB MMOB S3aHE 3
JOKaTbHUM HOPYIICHHSM OJHOPITHOCTI MOJIS TAPOCTATHYHUX TUCKIB, a iX cHEp-
TETHYHA MiITPUMKA 3a0€3MCUYEThCS YTBOPCHHM IUCTICProBaHoi raszosoi dasm.

Puc. 2. Cxema 10yTBOpeHHs HUPKY/ISNIHANX KOHTYPIB Y razoHacu4eniii rixpocdepi

MexaHi3M HACHUYCHHS TNTUOMHHHX I[MApiB BOAM Mae ABocTaAitiHicTh. Ha mep-
LIOMY €Tami — LE PO3YMHCHHS TOBITPS HA IpaHuLl noainy ¢as, Ha APYroMmy —
Judy3isa 32 paxXyHOK IPaJieHTa CTANOi HACHUCHHS Cy, SKa 3POCTAE 31 30UTBIICHHIM
rubunn 4. HasBHICTE po3unHEHOrO mOBITPS B riapochepi 3emmi € 3araibHO-
BH3HAHOK, OAHAK iH(oOpMAIs MIOAO PIBHIB HACHYCHHS TrMHOWH riapochepu
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BIZUyTHO oOMekeHa. Y 3B’43KY 3 ICHYBAHHSAM IiJBOJHOTO POCIHHHOTO CBITY 1
rigpoOiOHTIB Ta MPOLECIB OKUCICHHS OPTaHIYHUX PEUOBHH, OYCBUIHO, MO 32
MOKAa3HUKOM HACHYCHHS Mae mepeBakatd a3oT. OgHak 3 TOYKH 30py IHTEpeECiB
OLIIHKYU CHEPTETHUIHOTO HOTeHuiany e Ma€ OOMEKEHH BIUIMB HA cHCTEMY.

Eneprerrynuii noTeHIian po3uYHHEHUX YV pl,Z[I/IHHI/IX CCpEIOBHIIAX ra3iB BU3HA-
YaEThCA IX KOHLECHTPALIEK 1 THCKOM Y CHUCTEMI, SIKHH OZHAK HE Mae (i3HIHUX
MPOSIBIB 32 YMOBH TEPMOAUHAMIYHOI piBHOBard. QCTaHHE MONOXKEHHS CIi X PO3TJIS-
JATH K MCBHY MOAU(DIKALII CUCTEMH, IO BIIOOPaKyeThCs PIBHSHHSAM MeHae-
neeBa-Knaiinepona, ockineku Horo nisa yactuHa v Gopmi PV crocyerses 06’ emy
V cyro razosoi ¢asu. OQanak mapamerpu npasoi yactuHd MRT BigmosimaroTsh
peanbHOMY Ta3y, a B CYKYIHOCTI — HOro eHepreruunomy noreHiiany. [ligcraoro
JUTSL TAKOT'O T1IIOTETHYHOT'O BUCHOBOKY € T€, IO MPOSB CHEPreTHYHOTO MOTCHIIANY
PO3YMHEHOI'0 Ta3y Ma€ MICIE TIIbKH 32 YMOBH HOro AecopOii 1 B pe3ynbpTati CyTo
MeXaHiuHOi B3aemonii 3 piamHHOW ¢asoro. [lpm mpomy maca razy B Takii
CHEepreTHYHId TpaHcdopManii 3ainvimaeTscs piBHOKO abo KpaTHOw M, a razosa
crama R 1 temneparypa [ Bimmosizarote came rasosiii dasi. Ilocunanns Ha
KpaTHICTh Mach M MOB’SI3aHE 3 THM, IO HE BECh PO3UMHCHUH ra3 y PeKUMI Je-
copOuii 3aBkau mepexoauth v razoy (asy. Takum uuHOM, eHeprig aecopOuii-
HOTO BHIICHHS PO3YHHECHOI ra30Boi (a3u A0pIBHIOE:

E=MRT,

a Macy yTBOPEHOI ra3oBoi a3y 3HalIEMO 332 YMOBOIO:

M=k (B =BV,

p >
ne k., — xoncranTa ['enpi; P(H) iP(K) — TMOYATKOBHH 1 KIHLECBHU HapIiiaabHi THCKH
abo ¢izmunl THCKH B cucteml; V, — ob’em piamHHOI dasm, 3 saxoi BHAINAETBCA

PO34YMHEHHI ras.

O4eBUIHO, 10 CTBOPCHHS CHEPICTUYHHX HAKOMUYYBATBHUX HPUCTPOIB MOTPE-
Ove BpaxyBaHHS MapaMETPIB PO3UMHHOCTI. BrivBH TeMmepaTyp Ha PO3YMHHICTH
rasiB BigoOpakeHo B Tadsuii [6].

. . . 3,03 .
Tabnuya. PosunaHicTh ra3iB y Boai M'/M” 3a napuiaabHoro Tucky 0,1 MIla

Tas Temmepatypa, °C
0 5 10 15 20 25 30 40
Asor 0,0235 | 0,0209 | 0,0186 | 0,0168 | 0,0154 | 0,0143 | 0,0134 | 0,0118
Kucens | 0,0489 | 0,0425 | 0,0380 | 0,0341 | 0,0310 | 0,0283 | 0,0264 | 0,0231
Bogens | 0,0215 | 0,0204 | 0,0195 | 0,0198 | 0,0182 | 0,0175 | 0,0170 | 0,0164
Jlioken
BYITIEITIO 1,713 1,425 1,194 1,019 0,878 0,759 0,665 0,530

3icTaBiCHHS JAHUX, HABSACHHUX Yy TaOMUIl, MOKA3ye CYTTEBY IMEpeBary 3a
3HAYCHHAM PO3YHMHHOCTI JIOKCHAY Byriemi. BkazaHy mepeary OUTbII JTOTIYHO
3aCTOCYBATH B OPOAMIBHHUX TEXHOIOTSMX ab0 B CHELIANBHUX TEXHOJOTIAX 32 Paxy-
HOK MPHUMYCOBOI'0 HACHUCHHS PLAMHHOI a3y miokcuaom Byraemo. Tak, 3a gecarypa-
wii 10 kr CO, 3 1 M’ CepeaOBHINA CHEPTETHUHIIA MOTCHIIAT IICPEXOAY CKIAAC

£=10-188,9 (273 + 12) =538 365 [Ix.
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Skmo mpouec aecarypaii cknane y 4aci 10 ¢, ToO HOTYKHICTh CHEPreTUYHOL
TpaHchopmariii OLIHIETHCSA Y CEPSAHPOMY OOUHCICHH] BETUIHHOIO!
N E 5384

= =53,84 xBr.
a 10

Onepxane 3HAYCHHS NOTYXKHOCTI N NPHONH3HO Ha TMOPSAOK ICPEBUINYE
IMIOYIBCH CHEPreTHYHUX BIUIMBIB Y KIACHYHUX TexHomorisix. CTBOpeHHS Ha
OCHOBI PO3YMHCHHX Ta3iB CHEPreTUYHHX HAKOIMUYYBAYIB MOXKIMBE 32 IOTYYHOTO
OJCp KaHHS PI3HUX PIBHIB TEPMOAWHAMIYHOI piBHOBard. BakiwBo, IO 3aKOH
I'eHpi nae BKa3iBKy HA iX JOCSTHCHHS B KUTBKICHUX CIBBIAHOIICHHX. |liABUIICHHS
tucky CQO, B cHCTEMI 13 CHPOBHHOKO MiJBHINCHOI BOJOTOCTI O3HAYAE 3POCTAIOUMI
piBeHb HacHUCHHS pianHHOI (pakmii 1 3pOCTAarOYMH CHEPreTHYHHH MOTCHLIA.
Hocmimy, skl CTOCYBATHCA ST BHHOIPaxy, OYPSKOBOI CTPYKKH, MNOAPIOHECHHX
(PYKTIB TOLNO MPHUBEIH OO OJHOZHAYHOI'O BUCHOBKY PO €(EKTUBHICTh IIBHIKO-
IJTMHHOTO CKUAAHHS THCKY 3 PYWHYBAaHHSAM CTPYKTYP TBepaoi a3y Ha MIKKIITH-
HHOMY 1 KIITHHHOMY piBH:X |[7—10].

OuikyBanHg BHCOKOro pyiHiBHOrO piBHA aecopOuii CO, 3 Bomoroi ¢pakuii
CEPEAOBHIL TIOB I3YEThCI 3 TIUOOKUM IMPOHHUKHCHHSIM Ta3y y CKIAI0Bl CEpeao-
BHIIA, Y TOMY YHUCII 1 HA KJIITHHHOMY PiBHI.

diznyHe MATPYHTS TEXHONOTIH piskoro 3HrkeHHA THckiB (TP3T) BiapisaseTscs
BiJ (PI3MYHUX OCHOB JWCKPETHO-IMIYIBCHUX TEXHOIOTIH, X04Ua 32 CTPYKTYPHOIO
o0y IOBOKO B OTPUMAHHI CHEPreTHYHUX BIUTHBIB BOHH NOA10HI. B 000X BHmaakax
nependavaeTbesl HAKOMMYCHHS CHEPreTHYHOrO MOTSHLIANY 3 MOAATBIINM PI3KHM
MEPEBEACHHSIM CHCTEMU B METACTAOLIbHUIN CTaH 1 0 HOBOTO CTAHY TEPMOIMHAMIYHOI
piBHOBard. AHam3 CHEPreTHYHUX MOTCHUIATIB MOPIBHIOBAHNX CHCTEM HPUBOAUTD IO
BHCHOBKY TPO iX CKBIBAJICHTHICTh 1 HAOIMKCHHS MOTYKHOCTEH, IO PCATI3YIOTHCS
B HBY texHoOMOTISNX.

Bigvinnictio TP3T-MeToniB, MOPIBHIHO 3 JUCKPETHO-IMITYJIbCHUMH TEXHOJIO-
CISIMH, € T¢, IO MIBUIICHHS iX CHEPreTHYHUX MOTCHIIAIIB CYMPOBOIKYIOTHCS
PI3HUMH HAOpsIMKAMH 3MIHH TEMIIEPATypP, OCKIIBKH PO3YMHHICTD Ia3iB 3pocTae 3i
3HIDKCHHSIM Temneparypu, a B JI'T TexHo0risX 301IbIICHHIO TOTCHIIAIIB CEPEA0-
BHII[ BIAMOBIAA€ 3POCTAHHS TEMIICPATY].

[Tpu upoMy Ha yBary B 000X BHIAJAKaX 3aCIYTOBYE LIBUAKOILTHHHICTh 3HHMKC-
HHSl CHEPreTUYHHX MOTCHINAIB, SIKA MOXKE 3HAYHO MiACHIFOBATHCSI BaKyyMYBa-
HHSIM CEPCIOBHIL. 3aJICKHO BiJ PIBHS BXOMKCHHS CCPSIAOBHINA B HE3PIBHOBAKE-
HUH CTaH 332 MOKAa3HUKOM TEMIICPATYPH LIBHIAKICTD Ii 3HIKCHHSA MOXE AOCATATH
10...15° C 3a cexyHay 1 Oinplie HA MOYATKY NPOLIECY 3 MOCTYIOBUM 3MCHIICHHIM
LBOr0 MOKa3HUKA. Take MBHUAKICHE OXONOMKCHHS JOCATAETHCS 33 PAXVHOK I'EHE-
PYBaHHS HapH B PEKUMi aaiabaTHOrO KUITIHHI CEPESAOBHUINA 1 CTOCYETHCS BCHOTO
tioro 0o0’eMy 3 TOMPaBKOK HA TigPOCTaTHYHUU TUCK. OCOOIUBICTIO PEKHUMIB
a71a0aTHOTO KUITIHHA € KaBITaliiHI €eKTH, YaCTOTA MOSBH SKHUX 33 IHIDUX PIBHUX
VMOB 3QJICKUTh BiJ BHCOTH LIapy piguHHOL (a3u, OCKUIBKU Yy 3B 43Ky 3 TigpocTa-
THYHUMH THCKAMH BEPXHI IIAPH OXOIOLKYIOThCS IIBHIIIC.

Ipuposa kaBiTaliiHUX SBHUILN MPU LBOMY € TPAAULINHOK 1 OB S3aHOK 3 KOH-
JCHCALIIE0 Napy B OyIpOaIikax.
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Jis BUDaakiB akTUBHOI fAecaryparii (gerazaiii) HACHUYCHHX CEPCIOBHUII MOXK-
JMBICTh KaBITAIHHUX ¢(DEKTIB 3MEHINYETHCS, OCKIIBKH KOIAIC Tra30BHX OyiabOa-
LIOK MOXKE ITOB’3YBATHCA 31 301MBLICHHSAM THCKY B CHCTEMI ab0 31 3MEHIICHHIM
temmeparyp, mo B ymoax TP3T He pocsaraerses.

CyuacHe anapatypHe oOpMIICHHS MPOLECiB OPOAIHHS 1 TEXHOIOTIH MiKpodio-
JIOTIYHOTO CHHTE3y 30pPIEHTOBAHC HA BUKOPHCTAHHS T'CPMCTUYHHUX arapartis, sKi
MPALFOIOTh B YMOBAX MIABHINCHUX THUCKIB a00 xo4a O 3a iICHYBAHHS B HHX TiIpO-
craTuuHUX THUCKIB. Tak, MUIIHIPO-KOHIYHI OpOANIBHI anapaTH MUB3ABOJIB, aKpa-
Tohopu 3aBOAIB MAMNAHCHKUX BUH, (opdacy MUB3ABOAIB, amapaTd Al BUPOLIY-
BaHHS MIKPOOPTaHi3MiB, IJ1s 30pOKYBAHHS KBACY MOJKYTh MAaTH BUCOTY B JCCATKH
METPIB. 30pOAKYBAHHS IYKPOBMICTKHX CEPEIOBHII O3HAYAE HACHUCHHS iX PO3UH-
HCHHUM JIOKCHIOM BYIVICIFO A0 3HAUCHB, SIKI BIAMOBI AT 3aKOHY | €HPI.

[Tpu mpoMy pekuM HacH4IeHHS Mae Ty ocobmusicth, mo CO, mepenaeTbes B
plauHHY a3y Ha MOJCKYJSPHOMY PIBHI 1 JHINE 32 JOCATHCHHS 3HAYCHHS CTANOI
HACHYCHHS C, CTa€ MOXIIUBHM yTBOPEHHS ra3osoi ¢azu. OaHak mpu npoMy Hass-

HICTh TiAPOCTATUYHUX THCKIB BH3HAYAE HEPIBHOMIPHICTh KOHLECHTpALil PO3UHHE-
HOTO JIOKCHAY BYIJICIHIO. BignoBimHUN KOHLCHTPALIHHUN TPaIieHT (HOPMYETHCS
Big mouatky BuALTeHHSA CO, 3 BEpXHIX IIAPIB CEPEIOBUINA, OCKITBKH B OLIbII
3armuONeHNX MIapax 32 PaXyHOK TiAPOCTATHYHOrO THCKY HACHYCHHS MOKH IO HE
JOCATAETHCA.

T'iopoounamiuni napamempu ma inmeHcuixayis mMacooOMiHHUX npoyecie y
2a3opiounnux cepedosunax. 1'a30piguHHI CEPEAOBHILA 3 JUCIIEPTOBAHOIO Ta30BOI0
(hazor0 B 3HAYHIN KiNBKOCTI MPEACTABICHI B OPOAMIBHUX TEXHOJOTIAX 1 B TEXHO-
JIOTLSIX, TOB A3aHUX 3 CHHTE30M MIKPOOHHX KYIbTYp. Y MEPIIOMY BHIIAIKY BOHH
OVIYIOTBCS SIK aHACPOOHI, a y ApyroMy — sk acpoOHi. OueBHUIHO, O Il 0CO0IH-
BOCTI BU3HAYAIOTh MIPUPOAY raszy AHCIICProBAHOL dazu. 3a aHaepo6Ho'1' CHUCTEMH —
e JIOKCHI BYIICLO, a 33 acpoOHHMX MPOLECIB — L& CyMIII a3oTy, KHCHIO 1
AIOKCHAY BYrIeiro. Xoua hi3HKO-XiMIYHI BIACTHBOCTI HA3BAHHX rasiB Pi3HI, OAHAK
ix mucmeproBaHi y piaMHHIN (a3l MAaCHBH CTBOPIOKOTh MOXIOHI (PizwuHI mOMA 1
noAiOHO pearvioTh Ha 30BHIINHI 30ypeHHS cucteM. QUEeBHAHO, IO CAMOTCHEPY-
BaHH# razosoi gazu CO, y cepeaoBUILNI HOB I3aHE 3 BHYTPILIHIM MacoOOMIHOM, a
3a acpoOHHX MPOLECIB AUCICPrOBaHA MOBITPsIHA (a3a IeHEPVEThCI 32 PAXYHOK
GapbotaxkHux abo iHmMX nporecis. B 06ox Bumagkax iHTeHCH(pIKALIS MaCOOOMIHY
OB SI3aHA 3 TAPOANHAMIYHHM CTAHOM CEPEAOBHIL 1 MOXKITMBOCTSIMH BILTUBY Ha HUX
CHEpProMarepianbHUMH IMITYIbCaMHU. Y 3B 3Ky 3 BUKIAJCHUM PO3TISHEMO B3aEMO-
3B’M3KM MDK TECOMCTPHYHHUMH XapaKTCPUCTUKAMH AarapaTiB 1 CEpeAOBHIN, Tiapo-
JUHAMIYHUMH TTapaMeTpaMH, MEXaHIYHAMH IMITYIbCHAMH BILTUBAMHM 1 MACOOOMIHOM.

[IposB eHepreTHYHHUX HACHIAKIB 30pPOMKYBAHHS CCPEAOBHII BiAOYBAETHCH V
MEBHIN ITOCIIIOBHOCTI.

[Mo-tiepiie, B pe3yabTaTi KUTTEASUIBHOCTI MIKPOOPTaHI3MIB JOCATAETHCS HAKO-
MUYCHHS B PIAMHHIA (a3i cnupTy Ta JIOKCHAY BYIJICLIO 3 HOCTYIOBUM HAaOIMKe-
HHAM 10 ctany HacuueHH:. [Ipu npomy yac HactanHs Takoro HacuucHHA Ha CO; B
HepeXi,Z[HOMy mporeci Ta WOro YHCIOBHHA MMOKA3HHK 3a7CXKaTh Bl BETHIMHU
I1JPOCTATHYHOIO THUCKY. Y 3B’f3KY 3 LIUM 30HA YTBOPCHHS razoBoi (azu y dopmi
OyNBOAIIOK MOYMHAETHCA 3 MOBEPXHI PLIMHHOI Pa3H 1 MOCTYIOBO PO3LIHPIOETHC Y
OiK 3arTHONICHHS B CEPEIOBHIIIC.
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3a BiZOMOI 1 MpOrpaMoBaHOi MBHIKOCTI 30POMKYBAHHS CEPEIOBHINA MOXKITH-
. 3 .
BUM € BH3HAueHHs mBuakocti cunredy CO, dc, /d‘t , KF/ (M -c). Tomi 3a ymoBH

cTabLIBHOI KUTBKOCTI MIKPOOPTaHI3MIB Ta 1HIITHX MAPAMETPIB OPOTIHHS 3AMUCYEMO
JUTSL €MEMEHTAPHOTO APy TOBIIHMHOK dX Ha BHCOTI X (pHC. 3) YMOBY:

dc
[ d: jt(x) =k (P, +pgx). Kr/MC, ()

AC T, — Yac JOCATHCHHS IIOBHOIO HACHYCHHS LIApy HA BHUCOTI X; P, — 30BHIIIHIN

TUCK; p — TUTOMA Maca PIAUHHOI (a3H.

Pi=P
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Puc. 3. Cxema 1oBH3HAYEHHS NApaMeTPiB KBA3INIPYKHOI ra3opiinHAOT cHCTEMH

3BiacH 3HAHAEMO:
_; Fotper
Ty =5 de id= " %
e, /dt
a yac, 3a SKOro MOYHEThbcA reHepyBaHHs raszoBoi (azu CO, y nmoBHOMY 00 emi
cepeaoBuina, BU3HAYaeThest 32 x = H. Toai
P +pgH
U = de, /dt
H
[To-apyre, Bix MOMEHTY MOYATKY CHHTE3y AUCICProBaHoi ra3oBoi (azu po3mno-
YHHAETHCA €Tal MPOSBY MOTCHLIATBHOI eHeprii HaOyxJIoro mapy ra3opiguHHOI
cymimi. Lle o3Havae, mo cepeIoBHINEG BMIIYE B COOl TIEBHUE 00’ €M razoBoi (aswu,
0 BIAMOBIAAE BIiJOMOMY MOHATTIO Ta30yTPUMYBANbHOI 31aTHOCTI. OCTaHHIO B
CKCIIEPUMEHTAIBHIAX BUMIpaxX BH3HAUaroTh pizHuueto AH pisuiB Habyxmoro H

@

3)

1 HeHaOyxyoro H, , cepeaoBHUIa:
3
u :F;ln(HHa6. _HH.H.)’ M,

: 2
ae F, — mioma monepedHoro mepepisy amapara, M-,

an
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YTpuMyBaibHa 3AATHICTh CEPEIOBHINA € BAKIHBOIO TAPOJHHAMIYHOIO Xapak-
TCPUCTUKOIO, OB SI3aHOI0 3 TAKHMH MAPAMETPAMHM, SIK MOBSPXHS moaity das i
NPHBECHA WBHAKICTE AUCIICPrOBaHOI rasosoi dasn wy,

Edexr yrBOpeHHS HaOYXIOTO APy CBITYHUTH, IO MEBHA YACTUHA ra30PiIHuHHOL
cyMill 3A1IHCHAIA MEPEMILNECHHS Y TPaBITALIHHOMY IO OPOTH cul TokiHHA. Lle
O3HAYa€, 1[0 BUKOHAHA MCBHA PoOOTA, BEIUYHMHA SKOi JAOPIBHIOE MOTCHIIAIBHIN
eHeprii m,,; gAH /2, ne m,,; — Maca pixuHHOI a3y, WO BXOAUTH B HAOYXIY
YACTUHY IIAPY. 3 NMCBHUM HAOMMKCHHSIM OyJeMO BBAXKATH, IO 00 €M PIIMHHOI
daszun Ha mingHoi AH piBHMH yTpumyBanbHiH 3matHocti. Lle mpunyimeHHs aae
3MOT'y BUPAaxXyBaTH:

mHa6. = uppi;{. > KT, (4)
AC Ppi; — MUTOMA Maca pixuHHOL (pasy.

Slkimo BBaxkaTH, IO PO3MOAUT PIAMHHOI a3k B HAOYX/IH YaCTHHI € 130TPOn-
HUM, TO IOTCHLIATIbHA CHEPTis HaOyXJI0oi YACTUHH CUCTEMH JOPIBHIOE:

AH
E . = —_— —_— . 5
Ha0. mHa6. g 2 2 H IbK ( )

Pozunnenuii CO, mae BHCOTHHE PO3MOJLI, IO BU3HAYAE MOXKIHUBICTH BUKO-
PHCTaHHS BIANOBIAHOTO TPaJi€HTAa SK CHEPrETHYHOrO MOTEeHLiany. Buznaummo
3aranpHY KUTBKICTh AIOKCHAY BYIJICLIO, IO NepeOyBae B PO3UHHCHOMY CTaHI.
EnementapHa mo Bucoti dx aiisHka Ha piBHI X (puc. 3) Bmimye y cobi CO, B
KIJTBKOCTI:

=UPpin &

dM o, =, dV =c,Fy, dx , K.

H™ aIl.
V pe3yabTarTi MACTAHOBKU C, OACPKYEMO:
dM o, =k, (P +pgx)F,, dx , xr,

a IHTErpyBaHHI LBOTO BHPa3y Aa€ 3MOry BH3HA4UHMTH Kinbkicth CQO, Amsa BChOro
CepeIOBUIIA:
H H H

= [k, (P +pgx)Fydx =k PF,, Idx+kpg _fxdx—
0

=k PF, H+kpgF, 2 k. F H(P+0,5pg). kr.

3HAMACHUH CHEPTETUYHUH 1 BIANOBITHUH MaTEPIaIbHUI MOTCHINIAIA Ta BIATIO-
BiIHA iM CTPYKTypa CEPCAOBHINA B JUHAMIYHOMY CTaHi 30€pIraroThCs B HEPIOA
YCTAICHOI YacTHHU mpouecy Opoainusa. QueBHAHO, IO 3MIHU MBUIKOCTI CHHTE3Y
CO; MaroTh BiZ0Opa3uTHC HA BU3HAYCHUX MAPAMETPA, & TAKOXK HA TCOMCTPHIHUX
napamerpax OpOIUITBHUX araparis.

IMo-Tpere, yTBOPCHHS AMHAMIYHOTO ra30PIAMHHOTO CEPEAOBHUINA O3HAYAE HASB-
HICTh LUPKYJSUIHHUX KOHTYpiB. [IpHpoaa iX moseu moB’sA3aHa 3 MEPEMILICHHIM
qucreprosaHoi ra3oBoi ¢asu, Ha IO BKA3VIOTh BiJOMI TCOPETHYHI Ta CKCIIEPH-
MCHTA/IbHI BU3HAYCHHS aOCOMOTHOI 1 BIAHOCHOI IIBUAKOCTEH ra3oBoi dazu. Ockinb-
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KH IBUAKICTh CIUTMBAHHS Ta30BUX OYNIBOALIOK BH3HAYAETHCS PI3HHULICIO PYLIIHHUX
apXiMEIOBUX CHJI T CHJI OMOPY CCPSIOBHINA 1 ApXIMEIOBI CHIH POMOPIIiHHI KyOy
BH3HAYATIBHOTO PO3MIPY, & CHIIH ONOPY — KBAJAPATy OCTAHHBOIO, TO LIC BKA3ye HA
HCNMHIWHICTh 3JICKHOCTI IMBUAKOCTI BIAHOCHOTO PYXY BiJ PO3MIpPIiB ra3oBoi ¢asu.
IIpore B HAIIMX AOCTIIKEHHSX CJI1J BIAMITUTH JIUIIE TC MOJIOKEHHS, 0 CTOCOBHO
cepeaosuin 3 (PiKCOBAaHUMHU MAapaMeTpaMH IMBUAKICT ra30Boi a3y Takok HAOIU-
JKEHO (blKCOBaHa Hanpmma;[, JUTS CCPENOBHLY 13 XapaKTCPUCTHKAMU ONU3bKUMU
JO BOAM BIAHOCHA IIBUAKICTh OYyNpOAIOK 3 miaMeTpoM 2...6 MM CTaHOBHTb
0,25...0,27 m/c. Pazom 3 TUM B yMOBax ra3oHACHYCHUX CEPCIOBHIN aOCONFOTHI
MIBUAKOCTI IIEPEBHILYIOTh BITHOCHI V¥ 2—3 pasu 1 OTbLIe, 10O BIATIOBLAAE 3AJICHKHOCTI:

Wa6c. = WBi;[. +Wpi;[_ s (6)
AC W, — CEPeaHs IIBHAKICTD BUHCCCHHA TrasoBoi (asm B PIAMHHHX LHPKY-

JSIIHHUX KOHTYPax.

HasBHiCTh BHCXIZHHX TITOK LHPKYISUIHHUX KOHTYPIB O3HAYAE HASBHICTb
OMYCKHHX 1 T€, IO TaKl KOHTYPU € 3aMKHEHHMH 1 CIIPALbOBYIOTh HA I IBUILCHHS
OJHOPITHOCTI cepeaoBUIl. OTHOYACHO BKAKEMO HA 3B 30K MK YTPUMYBATbHOO
3MATHICTIO CEPEIOBUINA MO ra3oBii ¢asi 1 aOCOMTHOK MIBUAKICTIO, IO BiA0Opa-
KyeTbes dopmynoro [10]:

Haar. MRT dx

u= : LM, (7
-l. P+Hpiﬂ_—(H—x) w

! ~
ne M — macosuii cunares CO,, kr/c.
INoreHiianbHa eHEPria ra3opIAUHHOI CUCTEMHY BU3HAYAETHCS CYKYITHICTIO F
Ha0

Ta eHeprii cTucHyToi razosoi ¢aszu. [Ipu mpoMy B HOMIYKaX MOXKIHBOCTEH CHITOBHX
BIUIMBIB HA Ta30piAWHHY CHUCTEMY CIiA 3BEPHYTHUCH A0 ii KBa3iIpyKHUX BIACTH-
Bocreii [10; 11]. Posmoginena y moBHOMy 00’eMi gucneproBaHa rasosa dasza
BHKOHVE POJIb TPYKHOI CKIagoBOi, fKa BIATYKYETHCSA, HAMPHKIAA, HA 3MIHH
tuckis. Ilpyu mpomy peakuis koxHOI OynIpOAIIKK HE3aTIeKHO Bif ii KOOpAMHAT V
CCpenoBHIII € MOBHOLIHHUM BIATYKOM HA 3MIHY THCKY V (opMi 3MiH PO3MIpiB i
00’emy. BonHouac Taka aedopmaliist CyKyIHOCTI OynbpOaliiok JUCICProBaHOI ra3o-
Boi (ha3u O3HAYAE 3MCHIICHHS MOKA3HUKA Ta30yTPUMYBAIBHOI 3JATHOCTI, O Ma€E
CYIPOBOKYBATHCS 3MCHIICHHAM HaOyxaHHsA AH. 3HIKCHHS TUCKY 10 HOMIHAIb-
HOTO MOBHHHO 3aBCPIIUTHCA CTaOlTi3alieo mapaMeTpis Ha TOMEPE THEOMY piBHIL.
OueBHIHO, O 32 TAKUX YMOB PE3YIbTAT CHIOBOTO BIUIMBY 3aJICXKUTh BiJ AHMHA-
MIKH 3MIHH OCTAHHBOT'O T4 MOTO BEIHYMHH 1 LIIKOM JOCSIKHUM € 3HAYCHHS, SKE
MPHUBEAC ANCIIEPTOBaHy razoBy (asy a0 komnancy. Taka cuTyauis Mae OLIHIOBATUCS
MOBHUM aHAJIOTOM KaBiTamilHuX edekTtis 3 napoBow (pazoro. Ockimbku GiznaHIM
MIATPYHTAM KONANCy razoBHX OyibOAaIlOK € THCK, TO 3 YPaxXyBaHHAM Ipadi€HTa
TJPOCTATHYHOIO THCKY BiH Oyie BiAOYBATHUCS y MOCTIZOBHOCTI, MOYHMHAKOYN 3
HWKHIX apiB. TakuM YUHOM, AT TAKHX FA30HACHUYCHUX CEPEAOBUIL 3 AUCIEPTO-
BaHOK Tra3oBOK0 (a30l JOCATAETHCS MOXKIUBICTD YaCTKOBOI'O ab0 MOBHOIO KO-
Jarncy 3 aHaIOroM MOTYKHUX BIUTMBIB HA PIBHI KaBiTaliiHIX.
SIkIo CUJIOB1 BIUIMBH HE JOCSATAIOTh 3HAUCHB, 3a SKUX BIAOYBAETHCS KOJAIC
ra3oBux OynbOallioK, TO CHCTEMA MEPETBOPIOETHCS HA KBA3INPY:KHY Vv hopmi pos-
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MOIICHOT MacH MO BEPTHKANbHIN KOOpAWHATI. PazoM 3 TMM 3a HasSBHOCTI AAHHUX
OO0 YTPUMYBAIbHOI 3AATHOCTI MO Ta30Bii (a3l CTaE MOMK/IMBOK OLIHKA PIBHS
aedopmartiii cepeosuiia mo BUCOTI. Lle o3HaYae AOCATHEHHS OI[HKH MPYKHUX
BIACTUBOCTCH CHCTEMH Ha PiBHI MPUBEACHOI KOPCTKOCTI (pHC. 3).

BUCHOBKMU

1. Eneprerruni mMOTEHIIAIN 30pOMKYBAHUX TA30PIAMHHHUX CEPEAOBHUIN CKIa-
JAIOThCA 3 XIMIYHOI €Heprii OYKPHUCTUX PEYOBHH, CHHTC30BAHOTO ETHIOBOTO
CIUPTY, MOTCHIIIANBHOI CHEPrii PO3YMHEHOI ra3oBoi a3y, AUCIICProBaHOI ra3oBoi
¢hasu, KIHeTUYHOI CHEeprii HUPKYIAMIHHAX KOHTYPIB 1 OTEHLIANBHOI CHeprii cepe-
JoBwina 3a rpaaieatom HacuueHHs CO,.

2. 'V cyuacHOMy amapaTypHOMy OGOPMIICHHI OpOAMIBHUX MPOLECIB HAa3BaHI
CHEPreTUYHI MOTCHIIATH IIJICCIPAMOBAHOIO BUKOPUCTAHHS HE 3HAXOAATS.

3. EHepreTuuHi MOTEHIand 30pOXKYBAHHUX AaHACPOOHHMX CEPEAOBHIL CTBO-
PIOIOTHCSI HA OCHOBI PO3YMHEHOI, a MOTIM AUCIEProBaHoi ra3oBoi (asu B pesyiib-
TaTl B3a€MOAIN rpasiTaliiiHOro mons, 3akoHiB po3uuHHOCTI ['eHpi 1 Apximena.
CriBBIAHOIICHHS. MIXK CHIaMH ApXiMe;[a 1 OMOPYy CEPEIAOBUII BH3HAYAIOTH Ta30-
YTPHUMYBATBHY 3MATHICTh OCTaHHIX. Y 3B ;131<y 3 LIUM Ta30yTPUMYyBajIbHA 3AATHICT
1 CHEPreTHYHI MOTCHINAMN 30UTBINYIOTHCS 31 30LTBIICHHSIM BHUCOTH 13000 €MHHX
OpoaUIPHUX AnapaTis.
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