INPUMEHEHUME JMHAMUYECKUX U ADPOIUHAMMNYECKHUX
I'EHEPATOPOB IIEHbBI

Munvman 30yapo Hamanosuu
Kanouoam mexnuuecxkux nayxk, Axademux Meacoynapoonou Axademusi HayK IKOI02UU
u 6e3onacHocmu HcusHeoesameIbHOCmU

HpnMeHeHne AUHAMHUYECCKHUX I'CHEPATOPOB MMEHbI B KOMIIJIEKCHBIX TEXHOJIOTHAX
M0 OYUCTKE, pereuHepanvm 1 peuupKyJdAlIiid BOAbI , B TOM YMCJI€ U B TCIVIMYHBIX
X0351MCTBAaxX U B T'HJIPOMOHHBIX CHCTEMAX

AHHOTAIUA

CYIHGCTBYCT A0CTATOYHO MHOI'O pPa3JIMYHbIX 0a30BBIX TEXHOJIOTMHM II0 OYHCTKE H
pereucpanru BOAbI U BOJHBIX TCXHOJOIMYCCKHUX PACTBOPOB, HA PBIHKC IIPCACTABJICHO
MHOTI'O pa3JIMYHbIX MATCPpHUAJIOB, B TOM YHCJIC U KOMIIO3UTHBIX JIA TOM Ke ocjan , HO
Koraa HGO6XOI[I/IMO IIPUHATE OKOHYATCIIBHOC PCHICHHUC IIO BI)I60py KOHKpGTHOﬁ
TCXHOJIOTMM M MaTcpuajia AJiI KOHKPCTHOroO CcCiiydasd , BO3HHMKAIOT TPYAHOCTHU B
CPaBHUTCIILHOM aHAJIN3C

Hogeiimme TeXHOIOTHYECKUE UIEU B 3TOM U CMEXKHBIX 00JIaCTSIX HATAJKUBAIOTCS MPHU
BHE/PCHUM Ha CYILECTBEHHOE BIIMSIHUE MacIITaOHOro (hakTtopa Ha pe3yJbTaThl TEX
WJIM IPYyTUX ONEpaluii 1o BOAOMOATOTOBKE, BOJOOUYHNCTKE U BOJOPErEHEPALINU

Pucynox 1. /lunamuueckuit nenozenepamop

Kak Bcerma ObiBaeT B TEXHHKE, OCOOCHHO B WHHOBAIIMOHHBIX pa3pabOTKax , B
3aXBAaTHBIX YCTPOWCTBAX CIEIHMAIBHON POOOTOTEXHUKH OOHAPYKWJIUCH CBONCTBA M
BO3MOXKHOCTH , obOecrieunBaroniyie 3GGHEeKTUBHOE BCIICHUBAHUE TMPH BBOJIE CXKATOTO



BO3/lyXa M3 3aXBATHOI'O BAaKyyMHOIO YCTpoOWcTBa , paOOTalolero Mo MNPUHIUITY
bepnyinu , B KuIKOCTh ( BOIY ).

Kuarwuesble cioBa :

I'enepaTop neHsl ; A3pOAMHAMHYECKUN FeHepaTop neHbl ; ONTUMAIIbHOE TaBJICHHE
cKatoro rasa ; Macmrabusiit ¢paktop ; ['py3onoabEMHOCTS MeHb! ; TexHuueckue
ycIoBHS ; YpOBeHb pa3pexeHus ; HeoOXxonumblil ypoBEHb KaueCcTBa OUYUCTKH ;

Conep:kanue :

Berymienue : Cp. 2

I'enepaTop meHbl ¢ ONTUMAJBLHBIMH TA0apUTAMU ¥ ONTHMAJIBHO MOJI00PAHHBIM
AaBJIeHHEM cxaToro rasa : Crp. S ;

Cucrema 1J151 04MCTKH NOBepPXHOCTH MOpst OoT HedTH : CTrp. 11 ;

Cnucoxk HCHOJIb30BAHHON JIMTEPATYpPHI |, NATEHTHBIX M JIMIEH3MOHHBIX
marepuaJjos : Ctp. 15 ;

Beryniienue ¢

CylecTByeT JOCTATOYHO MHOTO Pa3JIMYHBIX 0a30BBIX TEXHOJOTUM MO OYHCTKE U
pereHepalyy BoJibl U BOJHBIX TEXHOJIOTHYECKUX PACTBOPOB , HA PHIHKE MPEICTABICHO
MHOTO Pa3JIMYHbIX MAaT€pUAIOB , B TOM YHCJIE U KOMIIO3UTHBIX IS TOU K€ LEJIH , HO
KOIrJla HEOOXOAMMO TPHUHATH OKOHYATEIhHOE pEIIeHHE IO BBIOOPY KOHKPETHOM
TEXHOJOTUA W Marepuajia JJisi KOHKPETHOrO ciy4yas , BO3HMKAIOT TPYAHOCTH B
CPaBHUTEIILHOM aHAJIN3€

Hogeiimme TeXxHOIOrHYECKUE WS B 3TOH U CMEKHBIX 00JIaCTSIX HATATKUBAIOTCS MPH
BHEJPEHUM Ha CYILECTBEHHOE BIIMSIHUE MacIITaOHOro (hakTtopa Ha pe3yJbTaThl TEX
WJIM IPYyTUX OMNEpanuii 1o BOAONOATOTOBKE , BOJOOYNCTKE U PEreHeEpali BOHI ;

[Ipy mnepBBIX HJKCIEpUMEHTaX OBLUIO OOHApPYKEHO , 4YTO Mpoodpa3 Oyayliero
neHoreHeparopa , Ojarogapss TOMy , YTO TOJIIMHA MOTOKAa BO3AyXa COCTaBIISET HE
OOJIBITIC HECKOJIBKMX MHKPOH , MOKET PETYJIMPOBATh JUAMETP IMy3bIPHKOB BO3/IyXa B
MIEHE , TP PETYIMPOBKE 3a30pa MEKIY MEMOPAHOI U KOPITyCOM

OTOT TMOKa3aTelb W MapaMeTp TEXHUYECKOM XapaKTepPUCTUKH OKa3aJicsi BeCbMa
BaXXHBIM M Onaronmapsi eMy Oblia obecrieyeHa TMOKOCTh M IIMPOTa BO3MOXKHOCTEH
MPOLIECCOB IeHEPALIMHU TIEHBI IO HOBOMY MPUHIUITY

Kpome TOro rpy3omoabpEMHOCTh TEHBI , TOJYYEHHOW TakKMM OO0pa3oM OKa3aiach
HaMHOTO BBIIIIE , YeM TaKOH K€ MoKa3aTeb Y OOBIYHON MEHBI
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Pucyuox 2. HeHa, NOJIYy4€eHHasn C NOMOULbIO OUHAMUYECKO20 nenocenepamopa

JIErkocTh M TOYHOCTH PETYJIMPOBKH JIMAMETpa BO3IYIIHBIX ITy3bIPHKOB B II€HE
MoKa3zaHa Ha cieayrouen gororpaduu , - BUIHO Kak ¢hopmaTt NeHbl B OTHON U TOM ke
KHUIKOCTH , B OJHOM U TOM K€ EMKOCTH MOXET MEHSATHCS MPU HU3MEHEHHH 3a30pa
MEXIy MEMOpPaHOU 1 KOPITyCOM ;

HeoOXxoauMO OTMETHTh HCKIIOUUTENBHYI0 BaXXHOCTh JUISI TPUHATUS pELICHUN
BO3MO>XHOCTh TIPUMEHEHUS WHHOBAIMOHHBIX HApaOOTOK M MyOIHMKAIMii W3BECTHOTO
CHenuaIrcTa U BBICOKOKIIACCHOTO 3KcnepTa — Hukonas Ceprokosa ;

OH cyMen o0O0beIMHUTH B CBOMX pa3paboTkax HauOosiee dPGEeKTHUBHBIC
WHTETPATUBHBIC TEXHUYECKHE PEIICHUS, KOTOpbhIE CIIOCOOCTBYIOT YBEPEHHOMY
JOCTIDKEHUIO UJCATBHOIO KOHEYHOTO pe3ylibTara Mo kiaccudukamuu Teopuu
penieHuss u300peTaTeNIbCKUX 3a/1ad U AJITOpUTMa PEIICHUs] U300peTaTeNIbCKUX 3a/1a4y
, KOTOPBIMU OH BJIQJIEET B COBEPIIICHCTRE ;

[Ipu »>TOoM coxpaHseTcsi HEOOXOAMMBI YpPOBEHb MPOCTOTHI KOHCTPYKLHMH —
ITOJIOKUATENIBHO BIMSIOINAN Ha HAAEKHOCTh CUCTEMBI;




Pucynok 3. Ilenozenepamop

Ota mpoctoTa obecreynBacTcsl 3a CYET UCKIIOYUTENFHOM MPOCTOTHI KOHCTPYKIUU
MIEHOT€HepaTopa

Pucynok 4. Cocmae nenozenepamopa

Kax BugHO Ha QoTorpaduu TuHAMUYECKUN TIEHOTEHEPATOP COCTOUT U3 3 YacTe , u3
KOTOPBIX HU OJHA HE SIBJISIETCS TOABUKHOM

JIOTIOTHUTENbHBIE TEXHUYECKUE YCIOBUS I TUIAHUPOBAHUS OOOpYIAOBAHUS IS
OYMCTKH BOJIBI TTPU TTOMOIIY T€HEPATOPOB TIEHBI , MPUHIIUATI PA0OTHI KOTOPHIX OCHOBAH
Ha a’poaArHaAMU4YecKoM 3P dexTe

1. PaccMmarpuBaroTCsi HECKOJIBKO BapHMaHTOB pPa3MEPHOro (pakTopa reHEpaTopoB
MEeHbl 1 0COOCHHOCTEN UX KOHCTPYKTUBHOTO YCTPOUCTBA



1.1. I'eHepaTop NMeHbI ¢ ONTHMATbHBIMHM radapuTaMu U ONTUMAJIBHO

NOI00PaHHBIM JaBJICHUEM C:KATOr0 raza
["abaputHble pa3Mepbl IeHepaTopa IMEHbl U JIaBJIEHUE CXKATOr0 Ta3a ONPEAeIsioT
KOJIMYECTBO M pa3Mepbl Iy3bIpei, M3 KOTOpPBIX 0OpasyeTrcss IeHa, KOTopas
aKKyMYJIUPYET 3arpsi3HEHUSI U YHOCUT UX Ha TMOBEPXHOCTHh >KUJIKOCTH B MOJYJIE;
Kpome Toro , kak ObUIO CKa3aHO BBIIIE , BAXXHEHIIUM (AKTOPOM , OINpPEAEISIOUIIM
BUJ TIEHBI U 0OIIyI0 3(PPEKTUBHOCTH MEHOTEHEpAaTOpa SIBISIETCA TOJIIMHA 3a30pa
MEXK]ly MEMOpaHOH U KOPITyCOM T'eHepaTopa

1.2. FeHepaTop IICHBI C  OIITMMAJIBHBIMH Fa6apI/ITaMH n IIOHMXCHHBIM
OTHOCHUTCIIBHO OIITUMAJBHOI'O JaBJICHUCM CKATOI'O I'a3a

[ToHnkeHWe JAaBIEHUS  CKATOTO Tra3a OTHOCHUTEIBHO HOMHMHAJIBHOTO  WIIU
ONTUMAJIBHOTO JIaBJIEHUS CXKaToro rasza ,- 8 arMocdep, CHIKAET CKOPOCTh
(dbopMHUpOBaHUs My3bIPEN CKATOTO Ta3a , yMEHBIIACT KOJIMUYECTBO MTy3bIPE U CHUKAET
3¢ PEeKTUBHOCTD pa3jiesieHus Gpakiuil 3arpsi3HEHUI B BOJIE;

1.3. 'enepatrop TeEHBI C ONTUMAJBHBIMH TabapuTaMH ®  TOBBIIICHHBIM
OTHOCHUTEJIBHO ONTHMAJIBHOTO JABJICHUEM CKATOTO Tas3a

[loBbIlIeHHE JABIEHUS CXKATOrO ra3a B ONPEENEHHBIX Mpeaenax M03BOJISIET
YBEIUYUTh CKOPOCTh (POPMUPOBAHUS IMy3bIPE, MOJHUMAET HX KHUHETHYECKYIO
HHEPrul0, YBEIMYUBAET YPOBEHb Pa3peKEHUs B 30HE (POPMHUPOBAHUS Iy3bIped U
YBEIMYMBAET NOJBEMHYIO CHIIy BUXPEBBIX IOTOKOB; OTPULATEIBHOE CIIEACTBUE
IIOBBIILICHHS 1aBJICHUS CKATOTO I'a3a,- 3TO YBEJIMUYEHHBIN pacxo/l SHEPTUH

1.4. T'eneparop meHbl ¢ YBEIMYCHHBIMU rabapuTaMu U ONTUMAJILHBIM JIaBJICHUEM
CXKaToro rasa

[IponoprmoHalibHOE yBEIMYEHHE Ta0apUTOB T€HEpaTopa IMEHbl , IPU COXPaHEHUH
YPOBHSI JaBJEHUS CXKATOTO Tra3a, MPU COXPAHEHHH OCHOBHBIX MPUHIMIHAIbHBIX
XapaKTEPUCTUK MPUBOAMUT K MOBBILIEHHOMY pacxoJly CXaToro ra3a U YBEIUYEHUIO
KOJIM4eCcTBa 00OPa30BaBIIMXCS MMy3bIpen

B sToM MecTe aBTOp mpejsiaraeT mpepBaTh HU3JI0KEHUE TEXHUYECKUX YCJIOBUN U
0o0paTUThCS K OJHOMY U3 BApUAHTOB MPAKTUIECKOTO MTPUMEHEHUS TIEHOTEHEepaTopa



Pucynok 5. Cnoii nenvt nosyueHHblili BPU ROMOWU NEHOZEHEPAMOPA HA CIMOYHBIX
600ax COBPEMEHHO20 NPOU3EOOCHEA CTUBOUHO20 MACA.

Bce oOCHOBHbIE 3arps3HEHUS KUPOBOIO M  OPraHUYECKOTO MPOMCXOXKICHUS
OPUCYTCTBYIOT B OTOW TI€HEe, KOTopas TMPEACTaBIsAeT CO0OW JOCTAaTOYHO
W30JIUPOBAHHBIA CIIOH M MOXKET OBITh CPaBHUTEIHHO JIETKO OT/AENICHA OT OCTAJLHOM
KUAKOCTH , KOTOpasi 0€3 >KMPOBBIX M MPOUYUX OPraHMYECKUX 3arps3HEHUl , MOXKET
OBITh 2P PEKTUBHO 00paboTaHa TIPU MTOMOIIIH YICKTPOXUMHUECKUX TEXHOJIOTUI

[Tpu sToM 11t HhOpMHUPOBAHUS U TEHEPAIIMH TIEHBI TPEOYeTCs TOIBKO MEHOTECHEPATOP
1 KOMITPECCOP , - HUKAKUX MHBIX XUMHUYECKUX PEareHTOB HE TpedyeTcs

Ha):[o OTMCTUTDb , YTO HaA IMPOHU3BOACTBC B HACTOAIICC BPCMA IJIA (bOpMPIpOBaHI/ISI
AHAJIOTUYHBIX IMPOUCCCOB UCIIOJIB3YIOTCA XUMHUUYCCKUC PCArCHTBI CTOMMOCTD KOTOPBIX



COCTaBJIAAICT COTHH TBICAY OOJUIAPpOB B MECAL, HEC TOBOPA YKE O HCO6XOHI/IMOCTI/I
3alllUThI HpOI/ISBC,I[éHHBIX IMPOAYKTOB OT BPpCAHOI'O BO3JCHCTBUS XHUMHUHU

W ckimounTh BpeIHOE BIUSHUE HA MIPOU3BEICHHBIEC IUILEBBIE MOJIOYHBIE IPOAYKTHI OT
XUMHUYECKHUX PEareHTOB M UX OCTATKOB B TEXHOJOTHMUECKOH BOJE TOCTATOYHO CIOXKHO
Y UCKIIIOYUTENFHO 3aTPATHO , TOATOMY O0ECIEUUTh TOT K€ TEXHOJIOTHUYECKUH 3 ekt
3a CYET aA’POJMHAMHUYECKOTO BO3ICHUCTBUS W C NPUMEHEHHEM TOJBKO CXAaTOro
BO3ayXa OOeCrneYnBaeT TEXHOJOTUU a’pOJAUHAMUYECKOTO (OPMUPOBAHUS TEHBI
CYILIECTBEHHBIC IKOHOMUYECKUE U SKOJIOTHUECKHUE TPEUMYIIIECTBA

Pucynok 6. Odpadomannasn #cudKochb NPU ROMOUU AIPOOUHAMUYECKO20
nenozenepamopa.
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Pucynok 7. Odpadomannan #cudKocms npu ROMOWU aIpoOUHAMUYECKO20
nenozenepamopa.



Kak BugHO M3 cieayrolero CHUMKa OTAENEHHBIA cioil cocraBiser 10% ot Bcero
00bEMa 00pabaThIBa€MOM KMJIKOCTH W KPOME TOTO , OISITh K€ KaK BUJIHO U3 CHUMKA ,
BOJIa COJICP)KUT €€ MHOIO0 YacTHI| 3arps3HCHUN , KOTOpPbIe OTACIATCS B BaHHAX
ceJMMEHTAIUH

OcTaBmiascs KUAKOCTh ( Boja ) 6€3 OpraHuYeCKuX U KUPOBBIX 3arpsS3HEHUN BechbMa
3¢ (HEeKTUBHO MOKET ObITh OUHILIEHA METOAAMH 3JIEKTPOXUMHUUECKON 00paboTKH

YTO HCKIIOUMTEIBHO BaXHO OTMETUTh , - 3TO TO , YTO TaKOW METOJ BBOJHOM
00pabOTKH TMO3BOJISICT MPAKTHYECCKH MOTHOCTHIO UCKITIOYHUTH BIUSHHUE MACIITaOHOTO
(dakTopa Ha MpoIlecc , Mo MPUYMHE TOTO , YTO HAMOoJIee TPYAOEMKas ISl OUMCTKU
4acTh 3arpA3HEHUN OTIENAETCA eli€ JO TOTO , KaK O4MIaeMas KUJIKOCTh MONaaeT B
€MKOCTH OCHOBHOTO TEXHOJIOTHYECKOTO 000PY/I0BAHUS

Takxe UCKIIOUUTEIILHO BAXKHBIM SIBIISIETCSI TOT (1)aI(T , UTO JKHUPOBBIC U OPTaHHUYCCKHUC
3aHPASHCHUA OTACIIAIOTCA OO0 IIPOICCCOB MEXaHUYECKOU (bHHBTpaIII/II/I , 9TO yIIpomacT
IIpoHecCChl OYUCTKH (bHHBTp}IIOHII/IX QJICMCHTOB MCXaHHNYCCKHUX (1)I/IJ'II)Tp0B

[To cpaBHEHUIO C BBIIECU3I0KEHHBIM , IPUMEHEHHE CAMBIX COBPEMEHHBIX MaTepHajoB
¥ KOMIIOHEHTOB M3 TpadeHa He oOecreurMBaeT TaKOro MPOCTOTO MU HaAEKHOTO
nporecca oOpabOTKH , HE TOBOPS YK€ O PEAIbHOM CTOMMOCTH BCEX HOBEWIIMX
MoauuKauii rpageHa

Tak no coobmenussm ABctpanuiickoii HayuyHou opranuzanuu CSIRO e€ ombiThl ¢
MCIIOJIb30BAaHUEM , TTOTYUYEHHOM M3 coeBoro rpadeHa Mmi€HKU ¢ HaHOKaHAJIaMH JTar0T
BO3MOKHOCTh JIa’kK€ 00€CCOJIMBAaTh MOPCKYIO BOAY JO YPOBHSI KadecTBa MUTHLEBOM
BOJIBI

D710 coO0IIeHrEe COBMAaeT ¢ MH(pOpMAIMEe O MOUCKE PEaIbHOTO MPOMBIIIIEHHOTO
MIPOU3BOAMTENA IUIEHKU U3 COEBOTO rpad)eHa , YTO FTOBOPUT O TOM , UTO MPAKTUUYECKAS
peanu3anus 3TOro0 METOIa OTKJIAIbIBAETCS HA HEONIPEACIEHHOE BPEMS

OO0paboTka >KMAKOCTH TMPU TOMOIIM a3POJAUHAMHYECKUX NIEHOT€HEePaTOPOB
MO3BOJISIET MOJYYUTh HEOOXOJUMBIA YPOBEHb KAaue€CTBA OYUCTKHU MPU JTOCTATOYHO
HU3KUX 3aTpaTax Ha Ipolecc , 0e3 MOocKa HMHBECTHIMH Ha OCBOEHME Ipollecca
MIPOU3BOJICTBA COEBOTrO rpadeHa

[Tocne oTcTymieHus OMNSATh HWMEET CMBICH  BEPHYTHCS K  OOCYKICHUIO

JOITOJIHUTCIBbHBIX TCXHHMYCCKHX YCJ'IOBI/Iﬁ

1.1. 'eneparop neHbI ¢ YMEHBIIEHHBIMU Ta0apUTaMi U ONTHUMAIBHBIM JTaBJICHUEM
CKaToro rasa



YMeHbllleHHe TabapuTOB TeHepaTopa TMEHbl , NPU COXPAHEHHH ONTUMAJIbHOTO
JaBJCHUSl , MPUBOAMUT K CHIDKEHUIO KOJIMYECTBA MOTPEOJISIEMOro CKaToro rasa u
CHUKEHUIO KOJIMYeCTBa (POPMUPYEMBIX MTy3bIpei
1.2. T'enepatop TmTeHBI C YyBEIWYCHHBIMH TabapUTaMHM H  YBEJIHMYECHHBIM
OTHOCUTEIBHO ONTUMAJIBHOTO JABICHHEM CKAaTOro ra3a

B osrom ciydae , eciad yBEIMYEHUE IIPOU3BEICHO IPOMOPLUUOHAIBHO IO BCEM
KPDUTEPUSIM, NPOUCXOAUT JIMHEMHOE YBEIMYEHUE pacxoJa Caroro rasa " ,
COOTBETCTBEHHO KOJM4YECTBa (OPMHpPYEMBIX My3bIpei, MPH COXPaHEHUU UX
JYHEPreTUYECKUX XapaKTEPUCTUK

1.3. 'eneparop meHbBl ¢ yMEHBIICHHBIMH TrabapuTaMd U  YBEJIMYECHHBIM
OTHOCHUTEJIBHO ONTUMAJIBHOTO JABJICHUEM ra3a

B sTOM cCilyyae KOIMYECTBO CXKATOr0 ra3a HE YMEHBIIACTCS U HE YMEHbBIIACTCS
KOJIMYECTBO (OPMHUPYEMBIX IMy3bIped, HO WX DSHEpPreThyYecKass HaCBHIIIEHHOCTh
YBEJIMYUBAECTCA

2. BapuaHTBl W COOTHOIIEHUS TMAapaMETPOB MOAYJSA IS a’pOAUHAMUYCCKOMN
dbnoTanuu

2.1. YBenuueHHass €MKOCTh KOJIOHHBI MoOAayJl IIPHU ITIOCTOAHHOM OIITHMAJIbBHOM
KOJIMYCCTBC I'CHCPATOPOB IICHLI

YBenuueHne EMKOCTH KOJIOHHBI , IPU COXPAaHEHUH ONTHUMAJIBHOIO KOJIMYECTBA
reHEepaTOPOB MEHBI , CHUXKAET MIPOU3BOUTENILHOCTh MOAYJIS (PIIOTAIU
2.2. YBennueHHass €MKOCTh KOJOHHBI MOJIYJS MPH YBEIUYCHHOM KOJIMYECTBE

Te€HEepaTOPOB MEHbI

B sToM cityyae yBenuurBaeTcsi MPOU3BOIUTEIBLHOCTh MOYJISI , HO U YBEIUYUBAIOTCSA
HHEPreTUYECKUE 3aTPaThl HA €ro padoTy

KoHncTpykimss reHeparopa mNEeHbI HACTOJNBKO YHHMBEpPCAIIbHA M IPOCTA , 4YTO 3TO
MO3BOJISIET M3TOTABJIMBATH UX M3 CAMBIX Pa3HBIX KOHCTPYKLUMOHHBIX MAaTE€pUAIIOB

BKJIO4YaAa M BCC BUBI IINTACTMACC 1 KOMIIO3UTHBIX MAaTCPHAJIOB

Hanee cneayror Qortorpadum Ha KOTOPBHIX TOKa3aHbl TEHEPATOPHI TICHBI
M3TOTOBJIEHHBIEC U3 AJIFOMUHUEBBIX CIUIABOB U U3 HEP>KABEIOILIEH CTaIn
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ABTOp mpenjiaraeT oOpaTUTh BHUMaHHE Ha (GopMy MeMOpaHbl , COBMEIIEHHOW C
KOHUYECKUM pe(IIEKTOPOM , UTO MO3BOJISIET YCTaHABIMBATH MUHUMAJIBHBIN 3a30p BHE
3aBUCUMOCTH OT KOHCTPYKIIMOHHOI'O MaTepuaja 1 ero >k€CTKOCTH

Pucynok 8. @opma memopanul, coemeuiéHHan ¢ KOHUYECKUM pehieKmopom.
JIis TeHepaTopoB TEHBI M3BECTHO MHOIO aIIMKAIMd , OJHY M3 KOTOPBIX
MPEJCTABISICTCS HEOOXOJMMBIM  PAcKphITh IS CPaBHCHHS MEXKIY MAacIITaboM
NPUMEHCHHS T'CHEPATOPOB IMEHBI B YCIOBUAX TCIUIMI] , & BTOPYIO B YCIOBHSIX CHCTEM
JUTSL OYHMCTKH MTOBEPXHOCTH MOPS OT He(hTH

Cucrema AJ1s1 0O4MCTKH NNOBEPXHOCTH MOPS OT HedTH

Armmapar Juist OTAeNIeHUsT He(TH OT MOPCKOHM BOJIBI , CMOHTHPOBAHHBIN Ha CICIIHAILHO
MOATOTOBJICHHOM KOpabJie

AmmapaTt Ui OTHeNeHuss HeTH OT MOPCKOW BOIBI JOJDKEH MOHTHPOBATHCS Ha
cnenuanbHoM Kopabiue; Ha atom kopabie , BMecTe ¢ MOAYJISIMHU , B KOTOPBIX He(dTh
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JOJDKHA OBITH OTJIEJIEHa OT MOPCKOW BOJBI MyTEM a’pOJWHAMHYECKOH 00pabOoTKu
3arpsA3HEHHON BOJIBI MIPH MTOMOIIM T'€HEPATOPOB MEHHI , TOHKHBI OBITH CMOHTHPOBAHBI
BCE HEOOXOJIWMBIE arperaThl W YCTAaHOBKM , TaKMe KaK JU3eidb - T'e€HEepaTophl ,
TOIUIUBOM JIJI1 KOTOPBIX JIOJDKHA CIYXKUTh Ta €  cMech HedTH C BOJIOH,
KOMITPECCOPHI , DHEPrus I pPabOThl KOTOPBIX IOJDKHA OBITH IMOJyYe€HAa Ha JTHUX
TU3eb-TeHepaToOpax, TPyOOIPOBOILI , HACOCHI , EMKOCTH ISl 3arpS3HEHHON BOBI |,
cOopHUKH J71s1 He()TH , KOTOpast OTACIICHA OT BOJBI MU EMKOCTH C OUHIIEHHOHN OT HepTH
MOPCKOM BOJIOM

MOAVJIb I ADPOJUHAMMYECKOI'O OTAEJEHUS HE®THU OT
MOPCKOM BOJIbI
Jlnst coznmanus ycinoBuit st 3QPEKTUBHOTO OTAEAeHUS HEYTU OT MOPCKOM BOJBI , B
npecajraracMom MOAYIJIC IMPUMCHACTCA IrcHCepaTop TICHBI nin CIICOHAaJIbHO
IIOATOTOBJICHHAA KOH(i)I/IpraHI/IH pr6OHp0BOI[0B C ITOCJICA0OBATCIIBHO pa3MeH1éHHI>IMI/I
I'CHCPATOPaMH IICHBI

Arnmapat s otaeneHuss He@TH OT MOPCKOM Boabl ( MOAYJIb ) MOHTHUPYIOT Ha
CIeUAIbHO 000pYIOBAHHOM KopaldJe

Jlnst obecniedeHuss HEOOXOAUMOTO YPOBHS MPOU3BOAUTEIBHOCTH B peHTa0ebHOCTH (
B COOTBETCTBMHU C TMPEABAPUTEIBHBIM DPACCUYETOM ) HEOOXOAMMAa OIHOBpPEMEHHAs
pabora 125 takux moayJen

VY kopabiiss B HOCOBOW YacTH HMMEETCS BXOJHOM KaHall , PACIOJOKEHHBIH TaKUM
oOpa3oM , 4TO HE(PTh C MOBEPXHOCTH MOPS BMECTE€ C TOHKUM CJIOEM BOJBI , TpHU
JIBMKEHUU KOPaOJisi BBOJUTCSA B CIIEIUATIbHBIN TaHK |

B sTom Tanke cMmech BOJBI M HETH CTAOMIM3UPYETCS U JIOMACTH CIEIHAIBHOTO
yCTpoWcTBa CcrpebarT HePTh C MOBEPXHOCTH TaHKA; ATa HEPTh HANPABISIETCS B
cOOpHUK HeTH

B HmxHEN yacTu TaHKa MMEETCS BBIXOJI HA HACOC , KOTOPBIM HATPABIISIET CMECH BOJIbI
c He(pThIO B anmapaT sl OTACICHUSI He(PTH OT MOPCKOM BOJIbI

B ammapate cmech M3 MOPCKOM BOJbI M HE(PTH BCICHUBACTCS MPU MOMOIIU
TE€HEepPaTOpOB MEHbl , HEPTh C MEHOW MOJHUMAETCS B BEPX BEPTUKAIBHBIX TPYO ,
OTKYyJla NepeTeKaeT B COOpPHUK HEPTH ( LIeHTpaibHas TpyOa MOIyJIs )

Mopckast Boja , ouuIiieHHass OT HepTH Mo cucTemMe TPyOOIpPOBOJOB MEpPETEKAEeT B
CHeIMaIbHBIA TaHK , OTKYJla Yepe3 BBIMYCKHOE OTBEPCTUE B HEOOXOIUMOM MECTE
CJIMBAETCS B MOpE

Hedts , oTnenénnas or MOPCKOI BOJBI CTEKAET B MMPOMEKYTOUHBIN TaHK HAKOMUTEIh
, OTKyJIa TIEpETEeKaeT B COOPHUK HEPTH
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Ha «xopabne wumeercss reHeparop , TpelHa3HAYeHHBbIA MJi1 BBIPAOOTKHU
AJIIEKTPOIHEPTHH;, B KAuyeCTBE TOIUIMBA B 3TOM T'€HEpPATOpPE HUCHOJIb3yeTcs HEPTh B
CMECM C MOPCKOM BOAOW, JAMHAMUYECKH CMEIIaHHblIE B YCTPOMCTBE IS
JTUHAMUYECKOTO CMEIIMBAHUS U aKTUBUPOBAHUS KUIKOTO YIJIEBOJIOPOJHOTO TOTUIMBA
C BOJIOH , C BBIPAOOTKOM SMYJIBCHH C pa3MepaMHU Karellb BOJbI HE 00Jiee 5 MUKPOH

B reHeparop BXOIAT JBUTaTellb BHYTPEHHErO CrOpPaHMs, CBS3aHHBIA C HUM
UMIOYJbCHBIA ~ TEHEpaTop , MUMIYJIbCHI OT  KOTOPOro  NepeAaroTcs  Ha
ANEKTPOMArHUTHBIA POTOPHBIN YCUIUTEIh MOMEHTOB , K BBIXOJIHOMY BaJly KOTOPOTO
MOAKIIOYEH TUIAHAPHBIN 3JIEKTPOT€HEPATOP

C reHepatopoM  CBsI3aH KOMIIPECCOP , BbIpaOATHIBAIOIIMN CXKATBIA BO3IYX JUIS
TCHEPATOPOB ITCHBI

Cwmech U3 MOPCKOM BOJIBI ¢ HE(THIO BBOJUTCS B pabovKe KOJOHHBI IO CIICIIHAITBHOMY
TpyOONpOBOTY

B BepxHeil yactu kaxaoud pabouell KOJOHHBI MMEETCS CrpeOaroliuii MEXaHu3M
KOTOpPBIM MO JIOTKaM CcrpedaeT MeHy , COCTOSIIyI0 U3 HehTH ¢ MHUHHUMAIbHBIMU
MIPUMECSIMHU BOJIbI B KOJIOHHY COOpHHK He(TH

Bona ouunmienHas oT HedTH BBIBOJUTCS M3 KaXIOM paboueid KOJOHHBI MO

TpyOONPOBOIY

HwuxHsag yacTb TpyOOIIpOBO/Ia pacrooKeHa Ha OJHOM YPOBHE WUJIM HECKOJBKO BBIIIE
YPOBHS F€HEPATOPOB MEHBI

B HumxHel yacTu KOJOHHBI COOpHUKA HEPTH HMEETCS KOHMYECKOE OCHOBAHHE , U3
KOTOPOTO MPHU PEMOHTE U 00CTYKUBAaHUH YAAJIIE€TCs HAKOMUBIIUKICS MyCOp

C>katblil BO3yX OT KOMIIPECCOPOB BBOJUTCS B paboure KOJOHHBI IO TPYOOIIPOBOTY

PaGoune komoHHBl ( B MOJIYJIb BXOAUT 6 TaKWX KOJIOHH ) PAaCIOJIOXKEHbI BOKPYT
KOJIOHHbI COOpHHMKA He(TU , mMpuyéM paboyue KOJOHHBI CBSI3aHBI C KOJIOHHAMU
cOopHHKaMH HE(PTH MOCPEACTBOM CHEIHATBHBIX JTOTKOB

OBIIIAA XAPAKTEPUCTUKA AIIITAPATA

B o0m1yro xapakTepuCcTHUKy amnmapara BXOAST CIEIYIONIUe TapaMeTpsl :
[Ipon3BOAUTENBHOCTD

3aHnMaemMast IpOU3BOICTBEHHAS TIOIIA b

[ToTpebnienue c:xaToro Bo3ayxa

Bpems , B TeueHre KOTOPOTO MPOU3BOAUTCS LUK OUYUCTKU
KonuuectBo Moayeit Ha kopaOie

[Ipeanonaraemsbiii 1 TpeOyeMblii YpPOBEHb OYMCTKH MOPCKOW BOJBI  JTOJDKEH
coctaBisiTh He MeHee 99.97%
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OcraroyHasi KOHIIEHTpalsd HedTH B OUUILIEHHOW BOJIE , - HE MOXET ObITh OoJiee 3
MUJUTUTPAaM B JINTPE MOPCKOM OUUIIICHHOMN BOJIBI

[ToTpeOHOCTH B C)KaTOM BO3/yX€ MpH JaBiIeHUU 4 O6ap HE JOJDKHA JOCTUTaTh Oosee
0.8 TuTpa B CEKyH/y Ha OJIMH T'€HEPATOP MECHBI

[Ipon3BOAUTENBHOCTD OJJHOTO MOJYJIA JOJKEH ObITh HE MeHee 2() TaJJIOHOB BOABI B
MUHYTY

KonnuecTBo pabo4ynx KOJIOHH B OJHOM MOAYJIE

KonnuecTBo KOJIOHH COOPHUKOB HEPTH B OTHOM MOJTyJIe

KonmnuecTBo reHepaTopoB MeHbI B 0JIHOM paboueil KOJIOHHE

KonnuecTBo reHepaTtopoB NEHBI BO BCEM MOYJIE

[ToTpeOHOCTH B CKaTOM BO3JyX€ ISl BCETO MOAYJSL HE JOJDKHA MPEBbIMIATh , - 19.2
JUTpa B CEKYHy NpHu JaBiieHuu B 4 6ap win 1152 n1utpoB B MUHYTY TIPH JaBJICHUH B
4 6ap wiu 40.7 xyoudeckux QpyTa B MUHYTY NpU JaBJIeHUU B 4 0ap

[ToTpeOHOCTh B 3MEKTPOIHEPTUU ISl padOThl OJHOTO MOAYJS IPU HUCIOJIb30BAHUU
BUHTOBBIX KOMIIPECCOPOB HE JIOJKHA OBITh OoJiee 5 KuinoBart ( 6.7 JomaauHbIX CHII )

I[MPEUMYIIECTBA TTPEAJIOXKEHHOI'O METO/IA U ATIITAPATA

-anmnapaT UMeeT MOJYJIbHYIO0 KOHCTPYKIIUIO, YTO MOBBIMIAET €r0 OOIIYI0 HaIEKHOCTh
-IPOM3BOAUTEIBLHOCTh  allllapaTa MOXKET HapaluBaTbCs 3a CUYET YBEJIWYCHUS
KOJIMYeCTBAa MOJAYyJieH, TaK Kak IUIOMaJb , 3aHMMaeMas OJHHUM MOJYJEM He
MpEBBINIAET 6 KBaJAPATHBIX METPOB; JUIsl OOECIIeYeHUs 3a/IaHHON TPOU3BOIUTEIILHOCTH
HeoOxoaumo 125 Momyseit , KoTopble 3aHUMArOT TuIoNIaab 750 KBaJpaTHBIX METPOB
-BCSl CUCTEMa OYMCTKH BKIIIOYAET B ceOsi BCe HEOOXOAUMbIE KOMIIOHEHTHI M CTYIIEHU
OUYMCTKH, CHUCTEMa MHOTOYpPOBHEBas, IMO3TOMY MOXET OBITh CMOHTHpPOBaHAa Ha
Kopabuie ¢ iomaaeio naayosl B 1000 kBagpaTHBIX METPOB

- MOJyJd MOTYT OBITh pACIOJOXKEHB B JBa U 0oyiee SPycOB, UYTO, TIpH
HEO0O0XOJIMMOCTH, TTO3BOJIAECT YBEIUYUTh MPOU3BOJUTEILHOCTh CUCTEMBI B JIBa U B TPHU
paza, Mpu UCHOJIb30BAHUH OJJHOTO M TOTO e TUIOopa3Mepa Kopaois

- CUCTEMa MOXET JOMOJHSITHCS YCTPOUCTBAMHU JIJIsl JOTIOJIHUTEJIHHBIX BUIOB OUYUCTKHU

- cucTema, BKJIIoYas M Kopalib, Ha KOTOPOM OHAa CMOHTHpPOBaHAa , SIBISETCA
MOJIHOCTHIO AaBTOHOMHOM U MOTPEOJISIET SHEPTHIO , MOJIyYaeMYyl0 M3 CMECH HEPTH C
BOJIOM, YTO PE3KO MOBBIIMIAET €€ SKOHOMUYHOCTh U MO3BOJISIET UCKIIOUUTH 3aIIbIB B
30HY aBapuH MOCTOPOHHHUX CYJIOB ISl MOABO3a TOTIMBA

- cucreMa, Omarojapsi MOJIYJIBHOW KOHCTPYKIIMH TOCTPOCHHUS, WUMEET BBICOKYIO.
TEXHOJIOTHYECKYI0  THOKOCTh, BBICOKMWA  YpPOBEHb  B3aMMO3aMEHSEMOCTH U
COOTBETCTBEHHO BBICOKHI YPOBEHb HAJIEKHOCTU U PEMOHTONPUTOTHOCTH

Kak BUMIHO H3 BBINIEU3IOKEHHOTO TMPEIJIOKEHHAS TEXHOJOTHUS JIMHAMHYECKOTO
MeHOOOpa30BaHUsI UMEET IMUPOKUN CHEKTP MPUMEHEHHUS, YTO JIOJDKHO OOECIeYHTh
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BBICOKHEC TCXHHKO — OKOHOMHYCCKHUC IMPCUMYIICCTBA IIPU HU3KHX HHBCCTHIHMOHHBIX
3aTparax

Cnucox HCII0JIb30BAHHOM JAUTEPATYPHI, NaTEeHTHbIX Hu JIMIICH3UOHHBbIX
MaTepHaAJIOB

1.
United States Patent Application 20100193445
Kind Code Al
August 5, 2010
FOAMING OF LIQUIDS
Abstract

Methods and systems for processing of liquids using compressed gases or compressed
air are disclosed. In addition, methods and systems for mixing of liquids are disclosed.

2.
United States Patent Application 20150130091
Kind Code Al
May 14, 2015
FOAMING OF LIQUIDS
Abstract

A foaming mechanism configured to receive a plurality of streams of gas and generate
a foamed liquid, having an aerodynamic component and an aerodynamic housing
disposed around at least a portion of the aerodynamic component. The aerodynamic
housing includes a plurality of first channels and a plurality of second channels
connected to the plurality of first channels at regular intervals on a distributed plane.
The distributed plane is about perpendicular to the plurality of first channels, wherein
the plurality of first channels and the plurality of second channels are configured to
transform an axial stream of the gaseous working agent into a plurality of radial high-
speed streams of the gaseous working agent by channeling the gaseous working agent
through the plurality of first channels and into the plurality of second channels on the
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distributed plane. A hydrodynamic conical reflector and a hydrodynamic housing form
a ring channel in an area between the hydrodynamic conical reflector and the
hydrodynamic housing. An accumulation mechanism is configured to disperse the
plurality of radial high speed streams of the gaseous working agent into the ring
channel and create turbulence to foam the liquid.

3.
United States Patent Application 20160207013
Kind Code Al
July 21, 2016
Device For Mixing Fluids
Abstract

A device is provided for mixing similar or dissimilar fluids into a homogenous fluids
mix. The device operates without consuming additional energy.

4,
United States Patent Application 20100224506
Kind Code Al

September 9, 2010

PROCESS AND APPARATUS FOR COMPLEX TREATMENT OF LIQUIDS

Abstract

Methods and apparatus for complex treatment of contaminated liquids are provided,
by which contaminants are extracted from the liquid. The substances to be extracted
may be metallic, non-metallic, organic, inorganic, dissolved, or in suspension. The
treatment apparatus includes at least one mechanical filter used to filter the liquid
solution, a separator device used to remove organic impurities and oils from the
mechanically filtered liquid, and an electroextraction device that removes heavy
metals from the separated liquid. After treatment within the treatment apparatus, metal
ion concentrations within the liquid may be reduced to their residual values of less
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than 0.1 milligrams per liter. A Method of complex treatment of a contaminated liquid
includes using the separator device to remove inorganic and non-conductive
substances prior to electroextraction of metals to maximize the effectiveness of the
treatment and provide a reusable liquid.

5.
United States Patent Application 20100224497
Kind Code Al

September 9, 2010

DEVICE AND METHOD FOR THE EXTRACTION OF METALS FROM
LIQUIDS

Abstract

A volume-porous electrode is provided which increases effectiveness and production
of electrochemical processes. The electrode is formed of a carbon, graphitic cotton
wool, or from carbon composites configured to permit fluid flow through a volume of
the electrode in three orthogonal directions. The electrode conducts an electrical
charge directly from a power source, and also includes a conductive band connected to
a surface of the electrode volume, whereby a high charge density is applied uniformly
across the electrode volume. Apparatus and methods which employ the volume-porous
electrode are disclosed for removal of metals from liquid solutions using
electroextraction and electro-coagulation techniques, and for electrochemical
modification of the pH level of a liquid.

6.
United States Patent Application 20110056457
Kind Code Al

March 10, 2011

SYSTEM AND APPARATUS FOR CONDENSATION OF LIQUID FROM GAS
AND METHOD OF COLLECTION OF LIQUID

Abstract
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The present disclosure generally relates to an apparatus for the condensation of a
liquid suspended in a gas, and more specifically, to an apparatus for the condensation
of water from air with a geometry designed to emphasize adiabatic condensation of
water using either the Joule-Thompson effect or the Ranque-Hilsch vortex tube effect
or a combination of the two. Several embodiments are disclosed and include the use of
a generator to extract water and unburned hydrocarbons from exhaust of combustion
engines, to collect potable water from exhaust of combustion engines, to use the
vortex generation as an improved heat process mechanism, to mix gases and liquid
fuel efficiently, and an improved generator with baffles and external condensation.

7.
United States Patent Application 20120102736
Kind Code Al

May 3, 2012

MICRO-INJECTOR AND METHOD OF ASSEMBLY AND MOUNTING
THEREOF

Abstract

The invention relates to a compact device for producing a composite mixture made of
two or more fluids, and for aerating and energizing the composite and injecting it into
a volume, and more specifically a micro-fuel injector mixing water, air, or any other
types of fluid before it is injected into a volume such as a combustion chamber of an
engine made of stackable mechanical elements, and the method of assembly and
mounting thereof.

8.
United States Patent 5,871,814
February 16, 1999
Pneumatic grip
Abstract
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A device for shaping a vacuum includes a housing having a primary passageway
which includes an inlet. A fluid shaping mechanism is disposed in the primary
passageway in fluid communication with the inlet for changing the shape of a fluid
flow into a planar fluid flow flowing radially outwardly from a central point. The fluid
shaping mechanism includes a conically-shaped portion disposed within the primary
passageway, a plurality of secondary passageways extending through the housing from
a periphery of the cone-shaped surface to outlets at a bottom surface of the housing,
and a reflector adjacent to and spaced from the bottom surface for uniformly reflecting
the fluid from the secondary passageways radially outwardly to create a vacuum
adjacent thereto.

9.

United States Patent 6,139,714
October 31, 2000

Method and  apparatus for adjusting the pH of a liquid

Abstract

A process for adjusting the pH of an aqueous flowable fluid includes an
electrochemical mechanism for adjusting the pH of an aqueous flowable fluid and a
mechanism for then electrochemically stabilizing the adjusted pH of the fluid. A
device for performing the process is also included. The device includes an inlet and a
channel in fluid communication with the inlet. The channel has the appearance and
properties of a U-shaped connected vessel. The U-shaped connected vessel includes an
inlet accumulating passage in fluid communication with an active zone between two
spaced electrodes wherein the active zone has a small volume relative to the passage
for accelerating fluid flow from the passage through the active zone complying with
the physics of connected vessels.
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