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JJIEKTPOHHAS CUT'APETA

O01aCcTb TEXHUKHU

Hacrosmee H306peTeHI/Ie B LCJIOM OTHOCUTCS K 3JICKTPOHHBIM CUTrape€TaM, U, B HaCTHOCTH,

K COZIeprKaLIeMy KUIKOCTb KaPTPUAXKY AJIsl 3JIEKTPOHHOMN CUrapeThl.

IlpennochUIKK CO3TAHMS I/I306D6T6HI/I$I

TepMHH «3JEKTPOHHAsT CHUTapeTay, WIH «e-CHrapera», OOBIMHO NPUMEHSIETCS K
VAEPKUBAEMOMY B PYKE OSJIEKTPOHHOMY YCTPOWCTBY, KOTOPOE€ HMUTHPYET OILyIIEHUE WU
BIIEUATJIEHHE OT KypeHus Tabaka B TPAAMLMOHHOW curapere. PacmpocTpaHeHHbIe e-CHrapeThl
paboTaroT 3a CYeT HarpeBa JKUAKOCTH, TeHePHPYIoINel nmap, AJis TeHePUPOBAHUS Mapa, KOTOPBIH
OXJIAXKIAETC W KOHAGHCUpPYeTCs C OOpa3sOBaHMEM a’po30Jisi, KOTOPBIH 3aT€M BIBIXAETCS
MOJIb30BATENIEM.

CoOTBETCTBEHHO, HCHONb30BAaHUE €-CUrapeT Takke HHOIZA Has3blBAeTCAd «KYypEeHHEM
3NEKTPOHHBIX curaper». JKunkocTh, TeHepupyrolias nap, B SJEKTPOHHOH curapere OOBIYHO
COIEPKUT HUKOTHUH, MPONWIEHIJIUKOJIb, TIIULEPUH U BKyCOAPOMAaTUYECKHUE BEIECTBA.

Tunuynele UCHAPUTENH 3JIEKTPOHHBIX CUrapeT, T. €. CUCTEMbl WM NOACUCTEMBI [JIs
UCTIAPEHUS KUIKOCTH, HCIIONB3YIOT XJIONKOBBIH (DUTHUIb M HArpeBaTENbHBIN 3JIEMEHT JJIs
MOJIy4YEeHHs Mapa U3 >KUIKOCTU, XPaHALIEHCS B Karcyje wid eMkoctd. Korma mosb3oBarenb
UCTIONIB3Y €T €-CUTapeTy, KHUIKOCTb, KOTOPAasi BIIUTAJIACh B (PUTHUIIb, HATPEBAETCS] HATPEBATEIbHBIM
HJIEMEHTOM, TPOU3BONS IMap, KOTOPBIH OXJIAXKIAeTCsl W KOHAEHCHpYeTcs ¢ 00pa3oBaHHEM
a3po30Jis, KOTOPBIN 3aT€M MOKHO BIBIXaThb. JIpyruM 4acToO MCMOJB3Y€EMbIM TUIIOM HCHApUTENs
sBisiercst 010k MEMS (MUKPO3JIEKTPOMEXaHMUYECKUX CUCTEM), COAEPIKALIMI MUKPOKAHAIBI JJIs
TeKy4el Cpelibl, KOTOPBIE BBITOJIHEHBI C BO3MOKHOCTBIO MOTVIOIIEHUS )KUIKOCTH U3 €MKOCTH IS
JKUAKOCTH 3a CYET KaAWUIPHOIO JEHCTBUS U ISl MCHAPEHUsI KUAKOCTH 3a CYET HArpeBa 4acTu
WIN BCEX KaHAJOB sl Tekyded cpenbl. [IpoOiema, cBs3aHHAs C HCIOJNB30BAHHUEM TaKHX
MHKPOKAHAJIOB JUJISl TEKY4eH CeJbl, 3aKJIF0YAETCS B TOM, YTO OHU CKIJIOHHBI K 3a0MBAHUIO MyCOPOM.
DTO MOXET NPUBECTH K CHIDKEHHIO T'€HEPHPOBaHUS mapa (M, CIEAOBATENbHO, K CHIDKEHHIO
TOCTABKH a3PO30JIs MOJIb30BATENIO) U, TAKUM 00pPa30oM, K HEITOCTOSTHHOM MPOU3BOIUTEBHOCTH C
TEYEHUEM BPEMEHHU.

BBy BBIIIEONMCAHHOTO HACTOsIIEe H300pPETEHHE HANPABICHO HA MPEAOCTABIICHHE
3JIEKTPOHHOM CUrapeThl ¢ YCTOMUUBON MPOU3BOAUTEIBHOCTBIO C TEUEHHEM BpeMEHU. BapuaHThl
OCYIIECTBIIEHHS HACTOSIIETO N300PETEHNs HAPaBJIEHbI, B YACTHOCTH, HA CHIDKEHUE 3aKy TOPKH
MUKPOCTPYHHOIO HCHApUTENi B MHOTOPa3OBOM OJIEKTPOHHOM CUrapeTe WU JSJIEKTPOHHOU

curapere KapTpUAKHOIrO TUIIA.



Cy1HoCTh U300peTeHus

CornmacHo mepBOMY acHeKTy HACTOSILIEr0 H300peTeHHs MNpeNJioKeHa SJIEKTPOHHAsS
curapera, coaepakanasi:

OCHOBHYIO 4aCTh KOPITyCa,

€MKOCTb JJIs1 >KUJKOCTHU; U

UCTIAPUTENbHBIA  OJIOK, COAep’KAaIUii MHOMKECTBO KaHAJOB JUId TeKy4ded Ccpensl,
BBITIOJITHEHHBIX C BO3MOXXHOCTBIO TMpHEeMa KUIKOCTH M3 €MKOCTH JJIS KUAKOCTH, U UMEIOIIHH
BHY TPEHHIOIO IMOBEPXHOCTD, BBITIOJIHEHHYIO ¢ BO3MOKHOCTBIO HArpeBa JJisl UCTIAPEHUS YKUIKOCTH
B KaHaJIax JJisi TEKy4Yel Cpebl;

MPU 3TOM €MKOCTb ISl JKMIKOCTH COIEPKUT TEPBBIM pe3epByap M BTOPOU pe3epByap,
MpPUYEM TEPBBIA pe3epByap COAEPKUT KUAKOCTb, TECHEPUPYIOUIYIO Tap, MOAJEKAIIYHO
UCTIAPEHUI0 B KaHaNax Ui TeKy4del cpenbl ¢ oOpa3oBaHMEM BIBIXa€MOTO Tapa, a BTOPOM
pe3epByap COAEPKUT YUCTALLY O KUAKOCTb.

DJIEKTPOHHAsI CUTapeTa MPENOCTaBJSAET YCTOMUMUBYIO MPOU3BOAUTEIBHOCTh C TE€UEHUEM
BpeMeHH. B 4aCTHOCTH, YUCTSINAS JKUAKOCTh BO BTOPOM pe3epByape Jisl JKUIKOCTH MOXKET ObITh
UCTIONBb30BaHAa IS YAAJIEHHs Mycopa U3 KaHaJIOB Ui TeKydel Cpelbl B UCIIAPUTEIbHOM OJIOKE,
TEM CaMbIM YMEHbIIIas 3aKy TOPKU B KaHAJIAX JJIsl TEKYYel Cpellbl U TapaHTHUPYSI, 9TO 0ObEeM Mapa,
TEHEPUPYEMOIO BO BpPEMsl UCIIOJB30BAHUS 3JIEKTPOHHOM CUTapeThl, OCTAETCs HAa MPUEMIIEMOM
YPOBHE.

B koHTEKCTE HACTOSIIEro JOKYMEHTa TEPMUH «3JIEKTPOHHASI CUTapeTa» MOKET BKJIIOUYATh
3JIEKTPOHHYHO CUTapeTy, BBIMOJHEHHYIO C BO3MOXKHOCTBIO IOCTABKU a3PO30JIs MOJIb30BATEINO, B
TOM YHCJI€ a3pO30Jisl Uil KypeHUs. A3po30Jib ISl KypeHHUsT MOKET OTHOCUTBCS K a3PO30JI0 C
pasmepamu vactuir ot 0,5 mo 10 mxm. Pasmep dactuir moxker Obith MeHee 10 umm 7 MKM.
DJeKTPOHHAs CUTapeTa MOXKeT ObITh TIEPEHOCHOM.

B o0mux deprax, map mpencTaBisieT COOOM BEIIECTBO B Ta30BOH (hase MpU TemIeparype
HIDKE €ro KPUTHYECKON TEeMIepaTypbl, YTO O3HAYAET, YTO Map MOXKET KOHACHCHPOBATHCS B
JKUJKOCTh TPH TMOBBIMIEHUH €r0o NaBJeHHs 0€3 CHUKEHHsI TeMIepaTypbhl, TOrna KakK a’3po30iib
npeacTaBisieT coOOH B3BECh MEJKMX TBEPHABIX YACTHIl WJIM Karelb KUIKOCTH B BO3MyXe WJIH
apyroMm rase. OIHaKO cCleqyer OTMETHTb, YTO TEPMHUHBI «a’pO30Jib» U «Iap» MOTYT ObITh
UCTIOJIb30BAaHbI B 3TOM OMNHCAHWH B3aUMO3aMEHSEMO, B YaCTHOCTH, B OTHOIIEHUU (HOPMBI
BIIbIXa€MOU CPEIIbI, KOTOPAsi CO3/1a€TCs AJIsl BABIXAHUS MOJb30BATEIEM.

UuncTsamas KUIKOCTb MOXKET OBbITh JKUIKOCTBIO C HEHTPAJTbHBIMH BKYCOApPOMATHYECKUMHU
CBOWCTBAaMH. B HEKOTOPBIX BAapUaHTAX OCYILUECTBJEHHs JKUIKOCTb C HEUTPaJIbHBIMU
BKYCOapOMaTH4YE€CKUMHU CBOWCTBAMH MOKET COCTOATh U3 OJIHOTO WUJIU HECKOJbKUX KOMIIOHEHTOB,

BbI6paHHbIX U3 TpyHIibl, COCTO;IH.[GEI U3 TPONUJICHITIUKOJISA, INTUOEpUHA U BOAbIL, HWIIM MOXET



conepskaTh uX. YHCTSAIIAst JKUAKOCTD, CIIEIOBATENBHO, HE SIBJISIETCS BPEIHON U MOXKET (Harmpumep,
B CJlydae NPOMUJICHIVIMKONS WM DIIHMLEPUHA) UMEThb TeMIEPaTypy KHUIEHUS W/WIN BA3KOCTb,
KOTOpbIE MMO0OHBI TN PABHBI TEMIIEPATYPe KUIIEHUS U/ UM BI3KOCTH KUIKOCTH, TeHEPHPYIOLIEH
nap. OTO MOXXET NO3BOJMUTh HACTPOUTH HCHAPHUTENbHBIN OJIOK U1 ONTHMAJIbHOIO Harpesa
JKUJKOCTHU, T€HEPUPYIOILEH Nap, U YUCTALIEH KUAKOCTHU.

HcnapurenbHblii 610K MOXKET OBITh PacroyioXKeH B OCHOBHOW YaCcTH KOPIyCa, a OCHOBHAs
94acTh KOPIyCa MOXKET JOMOJHUTENIBHO CONEpKaTh OJIOK MOAA4YU JKUAKOCTH, KOTOPBIH MOXKET
OBITb BBIMOJIHEH C BO3MOKHOCTBIO BbI60pO‘lHOfI nogavu >XUAKOCTH B I/ICHapI/ITeJ]belﬁ OJIOK U3
NIEPBOTO pe3epByapa WIu BTOPOro peseppyapa. McnapurenbHeiii 6J10K, TaKUM 00pa3oM, sIBISIETCS
MHOTr0pa30BbIM KOMIIOHEHTOM BHGKTpOHHOfI CUTapeThI, a OJI0K noaa4vu >KUuJKOCTHU obecnieynBaeT
HAJC)KHYK0 MOJauvy >KUAKOCTH, TE€HEPUPYIOLIEH Map, W3 MEepPBOr0o pe3epByapa WM UYUCTILIEH
JKUJIKOCTH M3 BTOPOTO pe3epByapa B UCHIAPUTENIbHBIN Os1oK. KaHan 1t mogaun MOKeT MPOXOAHTh
OT BBIITyCKHOT'O OTBEPCTHUs OJIOKA MOAAYH JKUAKOCTH O UCHIAPUTEITBHOTO OJI0Ka.

OcHOBHasi 4acTb KOpIyca MOXKET COAep:kaTb MepBblil BIYCKHOM KaHal M3 MEPBOro
pesepByapa U MOXKET COZAepKaTb BTOPOM BITyCKHOM KaHal M3 BTOPOro pesepByapa. Ilepsriii u
BTOPOU BITyCKHBbIE KaHAJbI OOJIEr4ar0T MOAady >KUAKOCTH, TeHEePHUPYIOLIeH map, U3 MEepBOrO
pe3epByapa Wi YHCTSALIEH JKUIKOCTH U3 BTOPOTO pe3epByapa B HCIIAPUTENbHBIA OJIOK.

bnok nogavuu KUAKOCTHU MOXKET COACPKATh HOBOpOTHbeI MECXaHU3M, HaIpumep,
HOBOpOTHbIﬁ NEPEKIIOIaTEIIb, KOTOprfI MO>KET OBITH BBITIOJHEH ¢ BO3MOKHOCTBIO MMOBOPOTA AJIA
BBIOOPOYHOTO BBIPABHMBAHUS OJHOIO W3 IMEPBOrO U BTOPOrO BIYCKHBIX KAaHAJIOB C
ucraputenabHbIM  OnmokoMm. Takast KOHQUrypaumust TO3BOJSIET MOAABAaTh JKUIKOCTH B
UCTIApUTENbHBIA OJIOK M3 TEepPBOro pe3epByapa HIIM BTOPOro pe3epByapa. 3aTeM >KHIKOCThb
BTATUBACTCA Y€PE3 KaHaJIbl IJIsA Tequeﬁ Cp€abl B UCIIAPUTCIBbHOM 6.]101(6‘, HaIlpuMmep, 3a CUET
KaImuJJIAPpHOTO HeﬁCTBPIﬂ.

Bbnox mogavu JKUAKOCTU MOXKET COACPIKATD KJIallaH, a KaHaJ AJIA IMoAa4YX MOXKET MPOXOOUTDH
OT BBIITYCKHOI'O OTBEPCTHUA KJlallaHa K UCIIapHUTECIIBHOMY 6.]'[0Ky. Bnok noaayvyu >XUAKOCTHU MOXKET
COJIep>KaTh HacoC, HAIpUMep, MepBbI HacOC AN MOAAuU JKMIKOCTH, M€HEepUpYIoLIel map, u3
MePBOTO pe3epByapa B UCHAPUTETBHBINA OJIOK U BTOPOI HACOC JJISI MOAAYU YUCTSIIIEH KUIKOCTH
U3 BTOPOTO pe3epByapa B HCIIAPUTEIbHBIN OJI0K. Takum 00pa3om, JocTUraeTcst HaieXKHast mogaya
KUJKOCTH, TEHEPHUPYIOLIEH Map, U3 MepBOro pe3epByapa B UCHIAPUTEIbHBIN OJIOK WIIH YUCTSIIEH
KUIKOCTH U3 BTOPOT'O pe3epByapa B UCIAPUTEIBHBIN OJIOK.

DNeKTpOHHAs CUTapeTa MOXKET IOIMOJHHUTEIBHO COAEepKaTh OJIOK YIIPABICHHUS M MaMSTh,
BBIMIOJJHEHHYKO C BO3MOKHOCTBKO XPAHCHUA TMPOrpaMmbl, MNPU 3TOM IporpaMma COACPIKUT
KOMaHAbl JIA BBIIIOJIHEHUA IHNPOrpaMMbl OYUUCTKH, I/IMeI-OH_IeI\/'I HpO(i)I/IJ'Ib Harpesa, TaKoOM Kak

MEePEeMeHHbIN Mpoduiib HarpeBa, UMEIOLINH, HampuMep, MEePeMEeHHYI0 TeMIIepaTypy Harpesa.



4

Hcnonp3oBaHue mepeMeHHOro NMpoguiis HarpeBa MOKET MO3BOJHUTH ONTHUMU3UPOBATH OYUCTKY
KaHAaJIOB JUIS TeKy4el Cpebl.

HporpaMMa OYUCTKHU MOXKET BbI3BATH MOBBLIMICHUC TEMIICPATYPbl BHYTPHU KAHAJOB IJIsA
TeKy4del Cpenpl, 3aTeM ee CHIDKeHHE, a 3aTeM CHOBa NOoBbIlIeHue. bojee koHKpeTHO, OJOK
YIPABJIEHUS MOXET OBITh BBINOJHEH C BO3MOXKHOCTBIO YIPaBJIEHUS PabOTOH HCIAPUTENBHOTO
610ka, 4yTOOBI BBI3BATH MOBBIIIEHHE TEMIIEPATypbl B KaHANaxX Uil TEKy4eW Cpenbl, 3aTeM ee
CHMJKCHHE, a 3aT€M CHOBA IIOBBIIICHHE. HepBOHaLIaJ'IbHOG MOBBIIICHUE TEMIIEPATYPbI MOXET
CIOCOOCTBOBaTh PACTBOPEHUIO JIFOOOrO Mycopa BHYTPH KAaHAJIOB Uil TEKyded Cpensl,
MOCJICAYOIIEEC CHIKCHHUE TEMIIEPATYPbl MOXKET 3aTEM ITO3BOJIMTH LII/ICT$IH_IeI\/'I JKUOKOCTU BBIMBITH
Mycop 0e3 merpaganuy, a NoCaeAyolIee MOBBILICHUE TEMIIEPATyPbl MOXKET HArpeTh KaHAJIbI IS
TeKy‘lefI Cp€Aabl OJid yAaJI€HUA OCTATKOB LII/ICT$IH_[eI\/'I KUOAKOCTU I/I/I/I.]'II/I KOHACHCATa.

DJIeKTpOHHAS CUrapeTa MOXKET JIOMOJHUTENIbHO COIEPIKaTh MOJIb30BATENbCKUIT HHTEp(EFiC,
HalpuMeEp, KHOIIKY, KOTOPYHO MOXHO HACTPOUTH Tak, LITO6I:;I MOJIb30BATEC]Ib MOI' AKTUBUPOBATH
nporpaMmy O4YUCTKH. Taxum o6pa30M, MOJIb30BATEIb MOXKET UHUITUUPOBATH MPOTrpaMMy OYHUCTKHU
10 CBOEMY JKEJIAHHIO, HAaIlpUMep, €CJIM TOJIb30BaTeIb 3aMETUT YMEHbIIeHHe o0beMa napa, 4To
MOXKET CBUACTCIIbCTBOBATH O CKOIUICHUU MYCOpPa BHYTPU KaHAJIOB AJIA TeKy‘lefI Cpe€ablL

Biok YIpaBJICHUA MOXET 6bITb BBITIOJIHEH C BO3MOKHOCTBIO O6Hapy>KeHI/I${ HNCHECPIIaHUA
JKUAKOCTH, TEHEPUPYIOLIeH map, B MEePBOM pe3epByape M MOCIESAYIOLIero 3amycKa MpOrpaMMbl
ouncTkd. Takum o6pa30M, 6.]'[01( yhOpaBJICHHS MOXET BBIIIOJHATH MNPOrpaMmMy OYHUCTKH IMOCJIC
3a[JaHHOTO MCIOJIb30BAHUS 3JIEKTPOHHON CHUTApeThl, YTO BHIPAJKAETCS] B MCUEPIIAHUH JKUIKOCTH,
reHepHpyIoLIel map, B IEPBOM pe3epByape.

B HEKOTOpBIX BapHaHTaX OCYIIECTBICHUS OJIOK yIpaBJIEHHsS MOKET OBITh BBITIOJHEH C
BO3MOKHOCTbIO MHULIUUPOBAHUSA MPOTrpaMMbl OUHUCTKH TOJIBKO B OTBET Ha BBOA IMOJIb30OBATEIIA.
Oro Moxker obecredynTh Mepy O€30MacHOCTU Tak, YTOOBI OJIOK yIpaBjieHHs Mpenjarai WiH
PEKOMEHIOBAJT MTPOrPaMMy OYHCTKHU IOJIb30BATENI0, HATPUMED, TIPU OOHAPY KEHUU UCUEPTIaHHs
JKUIKOCTH, T€HEPUPYIOLIEH map, B MEPBOM pe3epByape, HO KOraa MporpaMma OYHUCTKH MOKET
6bITb 3anyuicHa TOJIBKO TI0CJIC NMOATBECPKACHUA ITOJIB30BATEIIEM, qTO0 BBIpAXKaCTCsA
MOJIb30BATCIIBCKUM BBOAOM, HAIIPUMCED, HAXKATUEM KHOIIKH.

DNeKTpOHHAasl CcUrapera MOKET COAep:kKaTh MEepBbIH BBITYCKHON 3JIEMEHT IJs Mapa,
MOJIy4aeMOro Mpu HarpeBe KUAKOCTH, FeHepHpYyIoLiel map, U3 mepBoro peseppyapa. Ilepsoe
BBIITY CKHOM 3JIEMEHT JJIsl Mapa MOXKET MPEACTABISATh COOONW MyHAINTYK 3JIEKTPOHHOU CUTapeThI.
DJIeKTPOHHAsI CUrapeTa MOKET COAep KaTh BTOPOIl BbIMYCKHOM 3JIEMEHT JAJIs Tapa, MOJIy4aeMOoro
NPU HarpeBe YHUCTSIIEH >KUIKOCTH M3 BTOPOro pe3epByapa. Takas KOH(PUIyparusi MOXKET
MPENOCTaBUTh PYTOM BBIMYCKHOH MyTh W3 3JIEKTPOHHOW CUTapeThl AJIs Pa3JIMYHBIX MAapoB,

KOTOPbIE TEHEPUPYIOTCS ITPU HATPEBE KUAKOCTH, TEHEPUPYIOLIEH Map, U YUCTSIUEH KUIKOCTH.



B HexoTOpbIX BapuaHTax OCYLIECTBJICHUS NEPBBIN BbITYCKHON 3JIEMEHT AJIs Mapa MOXKET
OBITb COETMHEHO CO BTOPBIM BBIYCKHBIM 3JIEMEHTOM IS Napa, YTOOBI Map, MOJy4YaeMblid Mpu
Harpese YUCTALIEN JKUAKOCTH U3 BTOPOTO pe3epByapa, MO OTBOAUTHCS Y€PE3 BTOPOH BBITY CKHOM
3JIEMEHT Ul Napa, €CIH MOJb30BAaTeNb BBIIbIXA€T B IEPBbIN BbIyCKHON 3JEMEHT Ul Mapa.
Bropoii BBIMYyCKHOW 3J€MEHT Uil Mapa MOXeT ObIThb BBIIOJHEH C BO3MOKHOCTBIO
ABTOMATUYECKOTO OTKPBITHS IPU MHULMALIUK TPOrPAMMBbl OUUCTKH TAaKUM 00pas3om, 4ToObI map,
MOJTy YaeMblii TPU HarpeBe YUCTALIEH KUIKOCTH U3 BTOPOTO pe3epByapa, BbIMYCKAeTCs U3 BTOPOTO
BBIITyCKHOT'O 3JIEMEHTa AJisl 1apa, HO He W3 IMEPBOT0 BBIMYCKHOrO 3JIEMEHTa Ui mapa. JTo
rapaHTHpyeT TO, YTO Map, NOJy4aeMblil IPU HArpeBe YUCTALLEH )KUIKOCTH, HE MOXKET BABIXAThCS
MOJIb30BATENIEM uepe3 IEPBbIM BBIMYCKHON 3JIEMEHT Ul apa, TeM caMblM MpeAoTBpalunas
HelpeaHaMepeHHOe BAbIXaHHE Mapa, [10JIy4aeMOoro Py HarpeBe YNUCTSIIEeH )KUIKOCTH U3 BTOPOTO
pesepByapa.

DJIeKTPOHHAsl CUTapeTa MOXKET COAep:KaTh KapTPHUIUK, COAEep KaIlUil BCTPOCHHbIE MEPBBIil
pesepByap u BTOpOi pe3epyap. Takum o00pa3oMm, JOCTHUTAeTCss MPOCTas KOHCTPYKIHS, a
KUIKOCTb, TE€HEPUPYIOIas Map, M YHUCTALIAs >KUAKOCTb MOTYT OBITh TNPENMYIIECTBEHHO
NIOTIOJTHEHBI Iy TEM MIPOCTOH 3aMeHbI KapTpumska. Bropoii pesepByap MOkeT OBITh PACHONIOKEH B
HIDKHEH 4acTH KapTPUIPKa. DTO MOXKET IMO3BOJIUTH IOJIb30BATENIO JIETKO MPEACTaBUTh O0BEM
JKHJIKOCTH, T€HEPUPYIOILEH nap, KOTopasi IPUCYTCTBYET B IEPBOM pe3epByape.

Kananbl nns Tekydeil cpenbl MOryT ObIThb 0Opa3oBaHbl BHYTPU OJIOUHOTO KOMITOHEHTA.
Kananel ans Texyueil cpenbl MOTYT UMETh KpYyTJIoe nonepeuHoe cedenne. Kananbl anis Texyuen
cpeabl MOTYT OBITh 00pa30BaHbI MJIACTUHAMH, PACIIONOKEHHBIMU OOK O OOK 1JIsi 0Opa3oBaHMUs
MHOJKECTBA KaNWULIPHBIX KaHaoB. Takas KOHQUIypaims MOXET YIPOCTHUTb KOHCTPYKIIHIO
SNIEKTPOHHOW CUrapeThl U CIOCOOCTBOBATH MPOTEKAHUIO KUIKOCTH U3 €MKOCTHU JJISl YKHIKOCTH
BZOJIb KAHAJIOB /ISl TEKyUel Cpelibl 3a CHET KanWUISIPHOTO NeHCTBUS.

Kananer nyist Tekydeil cpeabpl MOTYT OBbITh HArpeThl MO BCel ux aiuHe. HarpeBaTesbHBIM
3JIEMEHT MOXET MPOXOIUTH IO BCEH AJIMHE KaKAOro KaHana Ul TeKydell cpenpl [Jis Harpesa
KaHAJIOB JUIsl TEKy4el Cpeabl Mo Beel ux jinHe. Takas KOHQUIypauus MOXKET CIIocCOOCTBOBATh
UCTApEHUIO KUIKOCTH, FeHEpUpPYIOLel nap, U3 MepBOro pe3epByapa WM YUCTSLIEH KUIKOCTH
13 BTOPOTO pe3epByapa o Mepe TOro, Kak OHa TeueT MO KaHajlaM JUIs TeKy4el cpeabl

UcnaputenpHplii  OJOK  MOXKET  NPEACTABIATH  COOOW  HMCMAPUTENbHBIA  OJIOK

MHKpO3JIeKTpoMexaHndecknx cucteM (MEMS).

Kpatkoe onmcanue FDad)I/ILIeCKI/IX MarepHuajioB

Ha ¢ur. 1 npencraBneH cxemMaTu4yeckuii BUA MEPBOTrO NMpUMEPa 3JEKTPOHHONW CUrapeTshl

COIJIACHO HACTOSIIEMY U300pPETEeHHIO;
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Ha ¢ur. 2a u 2b mnpeacTaBIeHbl CXEMAaTUYECKUE BUABI B IEPCIEKTHBE U COOKY,
COOTBETCTBEHHO, pA3JUYHBIX MPHUMEPOB HCIAPUTENBHOrO OJIOKAa, MOAXOIAINEro UL
UCIIOIb30BAHMS B 3JIEKTPOHHOI CUrapeTe COrNIACHO HACTOSILIEMY U300PETEeHNUIO;

Ha (ur. 3 mpencTaBIeH CXEMaTHYECKUI BHI BTOPOro NpHUMepa SJIEKTPOHHOM CHUTrapeThl
COTJIACHO HACTOSIIEMY HU300pETeHUIO; U

Ha ¢ur. 4 mpencTaBleH CXEMATUYECKHH BHJ TPEThEro MPUMEpa 3JEKTPOHHOIH CHrapeThl

COrJIaCHO HACTOALIEMY I/I306peTeHI/IIO.

HOHDO6HOG ONMHCAHUEC BAPHAHTOB OCYIICCTBJICHUA

BapuaHThl OCyLIECTBICHHS HACTOALIETO H300peTeHHst OyIyT OIMMCAHBbI Jajee TOJBKO B
Ka4eCTBE MPUMeEPA U CO CChUIKOHM Ha COMPOBOAMTENbHbIE rpadMIeCKHe MaTepUaIIbl, HA KOTOPBIX
OJIMHAKOBBIE MMPU3HAKH 0003HAUEHB! OJMHAKOBBIMU CCHUIOYHBIMU MO3HLIUSIMHU.

Co ccbuikoii Ha ¢ur. 1 MPOWJUTIOCTPUPOBAHA 3JIEKTPOHHAs curapeta 10 coriacHO BapuaHTy
OCYIIECTBIIEHHSI HACTOSIIIEr0 U300peTeHNs1. DNEKTPOHHAsA curapera 10 conep kUt My HIIITYYHY O
yacTb 12, yacte 14 B BHIE MCTOYHMKA NMUTAHUS U HApykHbIM kopmyc 16. Hacte 14 B Buze
UCTOYHUKA MUTAHUs TAKXKE MOKET HA3bIBATBCS OCHOBHOM 4acTbiO 14 Kkopmyca 3JIEKTPOHHOU
curapets! 10, KOTOpasi MPENMYLIECTBEHHO BBITIOJIHEHA B BUJI€ MHOTOPa30BOr0 OJIOKA U CONEPIKUT
ook 18 momaum muraHus u Onok 20 ympaBieHHs, COXEPKAIIUN CXEeMy YTpaBJICHUS IS
ynpasieHus: paboTol 3JeKTPOHHOMH curapets! 10.

OnexTpoHHasl curapera | AOMNOJHUTENBHO COAEPXKUT €MKOCTb 22 AN SKUAKOCTH H
ucnaputenbHbiid 610k 24. Kak npowmmoctpupoBano Ha ¢ur. 1, B 01HOpa30BOM KapTpumke 26
MOKET COZIEPKAThCS eMKOCTh 22 muis skuakoctu. OCHOBHAsI yacTh 14 Kopmyca COIepIKUT THE370
28 st KapTpUKa, BBIIMOJHEHHOE C BOSMOXKHOCTBIO pa3MeLIeHus KapTpuaxa 26.

HcnaputenbHbiii 010K 24 BBINOJIHEH ¢ BO3MOXHOCTBIO MTPUEMA JKUAKOCTH U3 €MKOCTH 22
IUTsL SKMIKOCTU U HAarpeBa >KUAKOCTU A0 TEMIEepaTyphl, MPU KOTOPOH NPOUCXOAUT HUCHAPEHUE
(o6braHO pubmu3uTEeNnsEHO OT 190°C o 290°C). UcnapuTenbHbiii 010K 24 MMeeT BO3MOXKHOCTh
COEIMHEHMs MO TeKy4el cpefie ¢ eMKOCTBIO 22 IJIsl KUAKOCTH U COAEPIKUT IO MEHbLIEH Mepe
OJIMH HarpeBaTeNIbHBIN 3JIEMEHT (HE MOKa3aH) U MPEANOYTUTENIbHO MHOKECTBO HArPEBATEIbHBIX
sneMeHTOB. McrapuTtenpHblld ONOK 24 TakXe COAEPKUT MHOXKECTBO KaHAJIOB 32 AJsl TeKyuel
Cpenbl, HaIpUMep, KaMWIISIPHBIX KaHAJIOB.

Kak npommmroctprpoBaHo Ha ¢ur. 2a u 2b, BO3MOKHBI pa3IndHble (POPMBI HCIIAPUTENBHOTO
Omoka 24, MOCKOJNBKY KaHajbl 32 ais TeKydeill cpenbl MOryT ObITh OOpa3oBaHbl Pa3HBIMH
ciocobamu. B mepBoM npumMepe, IpOMILTIOCTPUPOBAHHOM Ha (ur. 2a, kaHaibl 32 i1 TeKy4del
cpeabl MOTyT OBITh BBINOJNHEHbI B BHAE TPYOUaThIX KaHANOB 32, PaCHOJIOXKEHHBIX BHYTPH

Osmou”Horo kommnoHeHta 34. DBioddbili KOMOOHEHT 34 MOXET ObITb H3IFOTOBJIEH U3



3JIEKTPONPOBOASINETO  MaTepuasa, Takoro Kak KPEMHHMH, JIETMPOBAHHAs  KEPaMHKa,
MeTaJuloOKepaMuKa, (pHIIbTPYOIas KepaMHKa, MOJyIPOBOIHUK, TepMaHUi, rpaduT, Moy MeTant
w/nnu metas. Kanane! 32 11t Tekyueit cpeabl MOTYT OBITh HarpeThl IO BCEH UX JJIMHE Yepe3 UX
BHEIIHIOK MOBEPXHOCTh 32a, BCIEICTBUE YEro BHYTPEHHsS MOBEPXHOCTH 32b kaHanoB 32 1Jis
TEeKy4uel Cpelbl HarpeBaeTcs JJisi UCMAPEHUsl KUAKOCTH B KaHanax 32 s Tekyded cpeabl. B
OJTHOM IpUMepe OJJUH WJIM HECKOJIBKO PE3UCTUBHBIX HArpeBaTeIbHbBIX HJIEMEHTOB (HE MOKa3aHbl)
MOTYT OBITh BCTPOEHBI B OJIOUHBIN KOMITOHEHT 34 Tak, YTOOBI OHU MPOXOIMIIH 110 ITHHE KAaHAJIOB
32 st Tekyuelt cpebl ¥ ObLIH MO CYINECTBY MapasuiesibHbl uM. McnapuTenbHbii 0710k 24 MOKET
TaKXKe CONEPIKATh HJIEKTPHUECKUE COSTMHHUTENHN (HE TIOKA3aHbl), BBITOJHEHHBIE C BO3MOKHOCTBIO
3JIEKTPUYECKOTO COENMHEHUS HCTAPUTENbHOTO 010Ka 24 ¢ OyiokoM 18 mogauu nuranus u OJIOKOM
20 ynpasienust.

Bo BrOpoM mpumepe, NpOMILTIOCTPUPOBAHHOM Ha (ur. 2b, kaHasbl 32 Ui TEKy4el Cpepl
MoryT ObITh 0Opa3oBanbl miactTuHamu 38. Ilnacturbl 38 npenycMoTpeHs! Ha pacctosiHuA d IpyT
OT Apyra, 4ToOBl CO3MaTh 3a30p, JOCTATOYHBIN ISl BTSITMBAHHS KUAKOCTH B KaHAJBI 32 s
TEeKy4uel cpeapl W3 €MKOCTH 22 i SKUIKOCTH 3a CUeT KanwusIpHOro aevicteusi. OmHa wWiu
HECKOJIBKO TUIACTHH 38 MPEeNNOYTHTEIBHO SIBIISIOTCS HATPEBAEMBIMH U MOTYT OBbITh H3TOTOBJICHBI
U3 MaTepuaja C BBICOKUM YAEJNbHBIM COIPOTHUBJICEHUEM, HAIPUMEpP, U3 TUTAHA, HUKENs, XPOMa,
HEPIKaBEIOLIEH CTalld WIN CIUIaBa, COAEPIKALIETO 10 MEHbLIEH Mepe OAUH U3 STUX MAaTEpPUAJIOB.
ITnactunsl 38 cHabkeHbI IEPBBIM KOHIIOM 40, BBITMOJHEHHBIM C BO3MOKHOCTBIO 3JIEKTPUYECKOTO
coenuHeHus: ¢ OnokoM 18 mopmaum muraHust u 6sokoM 20 ympaBieHHs, 1 BTOPbIM KOHLIOM 42,
BBINIOJIHEHHBIM B BHJE BBIIY CKHOT'O 3JIEMEHTA st napa. Takum o0pa3oM, CIapuTeNbHbIH OJI0K
24 mMoxeT ObITh BBIMIOJHEH B BUJIE MPOJOJTOBATON KOHCTPYKIMH U3 HArPEBAEMbIX TUIACTHH 38.
IInactunbl 38 MOryT yAep>KUBAaTbCsl BMECTE€ B BUIE CTONKM MO MEHbIIEH Mepe OIHUM
U3OJIUPYIOIIUM 3JIEMEHTOM (HE MOoKa3aH). MHOrocjiolHasi KOHCTPYKILHUS MOXET ObITb JIETKO
coOpaHa B BHE IUIACTUH 38, yJOXKeHHbIX OOK O OOK, U MO3BOJISIET OOPa30BBIBATH HEOOJIBIIINE
KaHaJIbl 32 11 TeKy4el cpelibl IPU NPOCTOM MPOU3BOACTBEHHOM IIPOLIECCE U AENATh 3TO TOYHO.

JUIst TOCTHKEHUSI TOYHOTO YIIPABJICHUS HCTIAPUTENbHBIM OJIOKOM 24, nCapuTenbHbIN 00K
24 wm Omox 20 ympaBiaeHHMS MOTYT OBbITb  BBINOJIHEHBl B  BHAE KOMIIOHEHTA
MHUKpo3siekTpomexanndecknx — cucteM  (MEMS).  Konctpykuust kommnoHenta MEMS
o0ecreynBaeT KOMITAKTHY IO CXeMY YIIPABICHHUS JIJI YIIPABJIEHHUS TOTOKOM M UCTIAPEHUEM BHY TPH
KaHaJoB 32 Ay Tekyuel cpenbl. ITO MO3BOJIAET 3JIEKTPOHHOU curapere 10 TOUHO ynpaBisTh
napamMeTpamy, TAKMMH Kak 00BeM Iapa 1 pa3Mep 4aCTHII.

MoskeT OBbITh JKeNaTeJIbHO aBTOMATUYECKH OYMIIATh UCTIAPUTENBbHBINA OJIOK 24, Korga OH
pasMeleH B 3JIeKTPOHHOHN curapere 10, MOCKOJIBbKY CO BpEMEHEM MOXKeT 00pa3oBaThCs MycCop B

KaHanax 32 Ay TeKydel cpenbl, M OH yMeHblIaeT oO0beM Mapa, MOJy4yaeMoro BO BpeMms



UCTIONIb30BaHMSI 3NIeKTpOHHOM curapers! 10. Kak npomuroctpupoBano Ha ¢ur. 1, emkocTs 22 st
JKUAKOCTU CONEPKUT NepBblii pesepByap 50 u Bropoun pesepsyap S52. llepsbiit pesepsyap 50
COAEPKUT KUAKOCTh, TEHEPUPYIOLIYO Map, KOTOpas HCHapsieTcs B KaHauax 32 [Js TeKy4eu
cpeabl ¢ oOpa3oBaHHMEM BabIXaeMoro mapa. Bropoil pesepByap 52 COHEPXKHUT UUCTSIIYIO
JKUJKOCTb, KOTOPAasi MPEANOYTUTEIBHO OTJINYAETCS OT KUAKOCTH, TeHEPUPYIOLIEH nap, B IEPBOM
pesepByape 50. IlpennoyTuUTeNbHO BSA3KOCTb YHUCTSIIEH JKUAKOCTH BBIIE, 4Y€M BSI3KOCTb
JKUAKOCTH, TEHEPUPYIOIIEeN nap, M MNPEANOYTUTESbHO TeMIleparypa KUIEHUs YUCTALIeH
JKUAKOCTH HUKE TEMIEpaTypbl KUIMEHUs KUAKOCTH, TEHEPUPYIOLIEH Map, BCJIEACTBHE 4YEro
YUCTALLAS JKUAKOCTh MPOCAYMBAETCS Uepe3 KaHaibl 32 JJIsl TeKy4del Cpeapl B UCIApUTEbHON
Onoke 24 ObICTpee KUAKOCTH, FeHepupyromen map, u co3gaer 3ddext nuponmsa. B ogHOM
BapUAHTE OCYILIECTBIICHHUS YUCTSIAS XKUIKOCTh PEACTABISIET COOOH JKUIKOCTh C HEUTPAJIBbHBIMU
BKYyCOAapPOMAaTHUYECKUMU CBOMCTBAMH, TAKyIO KaK BOJA WU MPONUJIEHIJIUKOJb, WIH [IULEPHH.

B mpumepe, mpomunocTpupoBaHHOM Ha ¢ur. 1, ucnaputenbHbIi ONOK 24 BCTPOEH B
OCHOBHYI0 4YacTb 14 kopmyca 31eKkTpoHHOH curapetrsl 10. M3-3a BO3MOXXHOCTENH OYHUCTKHU
3JIEKTPOHHOU curapetsl 10 ucrmaputenbHbid ONOK 24 SIBISIETCS KOMIIOHEHTOM C JJIUTEIbHBIM
CPOKOM CITy>KOBI, KOTOPBIA PacCUNUTaH HA BECh CPOK UCIOJIb30BAHUS 3JIEKTPOHHON curapetsl 10.

B npyrom npumepe (He mokas3aH) HCIIaPUTENbHBINH OJIOK 24 BCTPOEH B My HALITY YHY O YacThb
12 BMecTe ¢ eMKOCTBIO 22 IJIsl JKUAKOCTH, YTOOBI 00Opa30BbIBaTh «KapTomaiizep». Kapromaiizep
NPEeNyCMaTPUBAET MEXAaHU3M KpEIUICHUs, TaKOM KakK IOCajKka C HATAMOM WJIM MarHUTHOE
COECIMHEHHE, U BBIMIOJIHEH C BO3MOKHOCTBIO 3JIEKTPUYECKOTO U MEXAHHYECKOIO KpEIUIeHUs K
rHe3y 28 11l KapTpHuaXka OCHOBHOM yacTu 14 xopmyca.

B npyrom BapuaHTe OCYIIECTBIECHUS, MPOWLITIOCTPUPOBAHHOM Ha (Ur. 3, UCTIAPUTENIbHbINA
650k 24 npencrasinsieT cOOOH OTAEIbHBIN OJIOK, BBITOJHEHHBIH ¢ BO3MOKHOCTBIO Pa3MELICHHS B
rHeszie 54 nyis ucnapuTenisi OCHOBHOM vacTH 14 kopmyca.

B nmpumepax Ha ¢ur. 1 u 3 emKocTh 22 11 )KMAKOCTH BBINIOJHEHA B BHIE OJHOPA30BOTO
WIM CMEHHOTrOo KapTpumka 26 0e3 ucnapurenbHoro Ojoka 24. 'me3no 28 st kapTpumka B
OCHOBHOH uacTtu 14 kopmyca comepxut (B mpumepe Ha ¢ur. 3) rHe3no 54 Uit ucmapuTens,
MEPBbIA 3JIEMEHT 56 1 MNOrJIOLIEHUs >KUAKOCTH W BTOPOM BJIEMEHT 58 AJis MOrIoLIeHUs
skuakoctu. IlepBelii U BTOpPOH 3j1eMeHTBI 56, 58 151 MOIVIOLIEHUs >KUAKOCTU BBINOJHEHBI C
BO3MO>KHOCTBIO MPOXOAUTH COOTBETCTBEHHO B MEPBbI M BTOpOW pesepsyapbl 50, 52, korma
KapTpumk 26 pasMelleH B rHesfe 28 misa kaptpuaxa. IlepBblil u BTOpOH 31aeMeHThl 56, 58 s
MOTJIOIIEHHSI SKUAKOCTH MOTY T OBITh BBIITOJHEHBI, HAITPUMED, C MPOKAJIBIBAIOIINM HAKOHEYHHKOM,
94TOOBI MPOKAJIBIBATH MEMOPAHY WM OCJIA0JIEHHYIO 00OJIACTh Ha HIDKHEH MOBEPXHOCTH KapTPUIKa

26 BO BpeMs1 pacCIOIOKEHUs KapTpuaka 26 B rHe31e 28 11 KapTpUAXKa.
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OcHoBHast yacth 14 kopmyca comep:kuT 0ok 60 momaum KUOKOCTH, BBITIOJHEHHBIH C
BO3MOXKHOCTBIO BBIOOPOYHOH NOAA4YM JKMAKOCTH B MCIAPUTENbHBIA OJOK 24 M3 mepBOro
pesepByapa 50 unu BTOpOro pesepsyapa 52. OcHOBHas 4acTh 14 kopmyca COAEP>KUT MEPBBIH
BIlyCKHOM KaHajl 02 u3 mepsBoro pesepsyapa 50 M BTOPOM BIyCKHOM KaHal 04 U3 BTOPOro
pesepByapa 52. Kak mpowunoCcTpUpoBaHo Ha Gur. 1, JKUAKOCTb M3 €MKOCTH 22 AJisl JKUAKOCTH
NIEPEHOCUTCSI B UCIIAPHUTENbHBIN OJIOK 24 3a cueT Hacoca 66. BriOnpaemblii kiianaH (He TOKa3aH)
MOKET OBITh PACIIONIOKEH CMEKHO C HACOCOM 00, U €ro MOXKHO MCHOJIb30BATh AJisl 00eCTeYeHus
TOJJA4H SKUIKOCTH B UCTIAPUTENBHBIN OJIOK 24 13 IepBoro pesepByapa SO Ui BTOPOro pe3epByapa
52 COOTBETCTBEHHO uepe3 KaHan 65 nis nonadu. IlepBbiil 1 BTOpON BIYCKHBbIE KaHaibl 62, 64
COEANHSIOT COOTBETCTBYIOLIME NIEPBLIN U BTOPOI 3JIEMEHTHI 56, 58 11Jisl MOTIOLEHUS SKUAKOCTH €
kJanaHoM. KrnanaHoMm MOKHO ynpaBJisiTb BPYUHYIO MIIM aBTOMaTHuecku. ClenoBaTeNbHO, KanaH
MOXeT OBITh TOAKIIOYEH K CXeMe ympaBieHus Onoka 20 ympaBieHHs W BBINOJHEH C
BO3MOYKHOCTBIO MTOJTy4EHHs KOMaH[ 1J1st paboTs! OT O10ka 20 ynpaBieHHs.

B kauecTBe anpTepHATHUBBI, OCHOBHAS 4acThb 14 KOpIyca MOKET COAEPKATh MEePBbI HACOC
1 BTOPOM HACOC, COEMHEHHBIE C COOTBETCTBYHOLIMM U3 MEPBOTO 3JIeMEHTa 56 Il MOIJIOIEeHUs
JKUJIKOCTU U BTOPOTrO 3jJeMeHTa 58 Ay MoromeHus >KuakocTh. ClenoBaTeNbHO, KaKIbIi
pesepyap 50, 52 mMoskeT OBITh COETMHEH 10 TeKyuel cpesie ¢ UCIIapUTENIbHBIM OJIOKOM 24 3a cueT
OTIEJIBHOIO HacocCa.

B npumepe, nporsutrocTpupoBaHHOM Ha ¢ur. 3, Ki1anaH 67 npeaycMOTpeH B KauecTse OJioka
60 mogauu KUAKOCTU BMECTO Hacoca 60.

B eme ogHOM BapuaHTe OCYLIECTBIICHMS, KaK MPOMUIIOCTPUPOBAHO Ha dur. 4, 6ok 60
MOJIa4u! JKUAKOCTU COAEPIKUT MOBOPOTHBIN NepeKIrodaTesb 68, BHITOJIHEHHbBIN ¢ BO3MOKHOCTBIO
PYYHOTO MOBOPOTA TOJIB30BATENIEM JUIsl BBIOOPOYHOTO BBIPABHUBAHHS MEPBOIO M BTOPOTO
BIYCKHBIX KaHAJIOB 62, 64 ¢ ucnapurenbHbIM OJOKOM 24, 4TOOBI TakuM OOpa3oM MOJaTh
BBIOPAHHYIO JKUIKOCTh B MCHAPUTENbHBIA OJ0K 24 w3 mepBoro peseppyapa S0 WM BTOPOTroO
pesepByapa 52. [ToBOpOTHBI Mepekouaresb 68 obecreunBaeT B3aUMOIEHCTBUE MEXKTY HIKHEH
YacThIO KapTPUIKa 26 U UCHAPUTENbHBIM OJIOKOM 24. HukHsAsS 4acTh KapTpumka 26 COnepiKuT
NEPBOE BBINTYCKHOE OTBepCcTHE 70 AJIs1 JKUAKOCTU U3 MEPBOro pesepsyapa S0 U BTOPOE BBIMYCKHOE
oTBepcTHE 72 Il XKUAKOCTH U3 BTOPOro pesepsyapa 52. B 3TOM BapuaHTE OCYILECTBIICHHUS
KapTpHIUK 26 MOKET OBITh BBITIOJIHEH C TIEPBBIM BHYTPEHHUM pe3epByapoM S0, pacrooKeHHbIM
BOKPYI KaHaja 78 [ NOTOKA Iapa, W BTOPBIM pe3epByapoM 52, pacHoIOKEHHBIM
KOHLIEHTPUYECKHU HApy>Ky OTHOCUTENBHO NEPBOro pesepsyapa 50. IlepBoe By CKHOE OTBEPCTHE
70 nuis )KUAKOCTH U BTOPOE BBIIY CKHOE OTBEPCTHE 72 IUIsl JKUAKOCTU PACIIOJIOKEHBI Ha PA3HBIX

paavaNIbHBIX PACCTOSIHUAX OT LIEHTPAJIbHOM OCU KapTpuaxa 20.
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IToBOpOTHBIN mNepekarodaTenb 68 COAEPKUT MEPBbIM U BTOPOM 3JeMeHThl 56, 58 s
MOTJIOLIEHHUs )KUIAKOCTH B BUZI€ IEPBOTO U BTOPOTO OTBEPCTUH 74, 76, paclOIOKEHHBIX HA Pa3HbIX
paguanbHbIX PACCTOSHUAX OT LIEHTPAJIBHOM OCH MOBOPOTHOIO nepekiirovaresns 68. Kak BugHo Ha
¢ur. 4, MOBOPOTHBIN MepekIoyaTesb 68 MOKHO MOBOPAaYMBATH, YTOOBI BBIPABHHBATH IEPBOE
BBIITy CKHOE OTBepCTHE 70 A KUAKOCTU UM BTOPOE BBIYCKHOE OTBEPCTUE 72 IUIsl )KUIKOCTH C
COOTBETCTBYIOLUM NEPBLIM WM BTOPBIM OTBEPCTHEM 74, 76 B MOBOPOTHOM IEepeKirovaresne 68
JUIsl YCTAHOBJIEHUsl MYTHU IO TEKy4el cpeae OT MEepPBOro WJIM BTOPOro pesepsyapa 50, 52 no
UCTIAPUTENBHOTO OJioKa 24 B rHe3e 54 s uCTapuTes.

Kak cxemarmuecku moka3aHo B mpumepe Ha ¢ur. 1, kapTpumxk 26 COOEp>KUT NepBBIH
BBITyCKHOW 3JeMeHT 80 i mapa, KOTOPBIH MPEACTaBisieT COOOW MyHAINTYK 3JIEKTPOHHOH
curapetbl 10, dyepe3 KOTOpBIN MOJIb30BATENb, MOKET BABIXaTh Map, MOJy4YaeMblil MPU HArpeBe
JKUJIKOCTH, TeHEPUPYIOLIEHN Nap, U3 NepBoro pesepsyapa S0.

bnok 20 ynpasneHnst MOXET COAEPKATh AATYHUK U TAMATh, BBIIIOJHEHHBIE C BO3MOKHOCTBIO
UHULMHAPOBAHUS TPOTPaMMbl OYHUCTKH Ha OCHOBE OINpPENENIeHHBIX pabodynx MapaMeTpoB
3JIEKTPOHHOM curapetsl 10, TakuX Kak TeMnepaTypa uin o0beM napa.

JlaT4uK, HApUMep, MOKET MPENCTABIATh COOOM MAaTUMK TEMIIEPATypPbl, BBIIIOJTHEHHBINA C
BO3MOXKHOCTBIO M3MEPEHHs TEMIIEpaTyphbl HarpeBa B HUCHAPUTENBbHOM Oyioke 24, WM JaT4uK
TEeMIIepaTypbl IIapa, PaCHoJIOKEHHBIN HA My TH Ui TOTOKA Mapa. B maMaTh XpaHUTCsI MHOXKECTBO
NPOrpamMMm AJisl UCIIAPEHMsI U1 HArPeBa >KUIKOCTH, T€HEPUPYIOIIEH map, U3 EPBOrO pe3epByapa
50, mpuyeM nporpaMmbl T€HEPUPOBAHUS ITapa ONPEAEISIOT padoure napaMeTpsl Jisl MOy YeHUs
BABIXa€MOI'0 Mapa ¢ MOAXOAALIMMU XapaKTepUCTUKAMU. B maMATH MOKET XpaHUTbCS MHOKECTBO
IpOrpaMM T€HePHPOBAHMS Mapa AJsl o0ecredeHrss ONTHMU3UPOBAHHOIO NMpoduisi Harpesa Ha
OCHOBE XapaKTEePUCTUK >KUAKOCTH, T€HEPUPYIOILeH map, B nmepBoM pesepByape 50. B mamstu
TaKXKE€ MOJKET XPAaHUThCS MO MEHbBLIEH Mepe OJHAa Mporpamma OYUCTKH C JPYrHM mpoduiiem
HarpeBa WM HACTPOHKOW TeMITepaTyphl, OTJIMYHBIMHU OT MPOTPaMMBbI JIsl HCrlapeHusi. B ogHoM
BapUAHTE OCYLIECTBIEHHS MPOrpaMMa OYUCTKH BBIMOJHEHA C TIEPEMEHHBIM NMPO(QUIeM Harpesa,
BCJIEZICTBHE YEro TeMIIepaTypa HUCIApUTENbHOrO OJioka 24 TMOBBIIIAETCS, CHUXKAETCS U 3aTeM
CHOBa MOBBIMAETCS TOJ AeiicTBreM Ojioka 20 ympasieHus. ITOT Npoduib HarpeBa CHavasa
pPacTBOPSIET MycCOp B IEPBOHAYAIBHOH BBICOKOTEMIIEPATYpHOH (pase, BBIMBIBaET Mycop Oe3
Aerpajalvd B HHU3KOTEMIIEpaTypHOH ¢ase, a 3areM CHOBa HarpeBaeT B IMOCIENyrOIeH
BBICOKOTEMIIEpaTypHOH (ase st ypajeHus JMOObIX OCTaBIIMXCS YHUCTALIEH >KUIKOCTH WIIH
KOHJICHCATa U3 KaHAJIOB 32 JJIsl TeKy4del Cpelbl UCTIapUTeIbHOTO Oioka 24.

Kak onmcaHo paHee, 4yHCTSALIAs KUAKOCTh (HApUMep, MPONMIEHTINKOIb WIH TJIULEPUH)
MOXeT ObITh BBIOpaHa AJisi 0OecrieueHus napa, KOTOpbIi BBIXAET MMosb3oBaTenb. OHAKO BCe elle

MOJKET OBITh NpEeUMyIIECTBCHHO MPEAOTBPATUTL BBIXOA Iapa, MOJyYaceMOro IIpU Harpese
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YUCTALIEH KUIKOCTH, Yepe3 MepBbIil BbIMyCKHOH seMeHT 80 nmis mapa (T.e. MyHImTyk). s
3TOrO 3JIEKTPOHHAs1 curapera 10 MOKeT JONOIHUTENBHO COAEPKATH BTOPOU BBIITY CKHOU 3JIEMEHT
82 st mapa (cM. ¢ur. 1), momyyaemMoro npy HarpeBe YUCTSIIEeH XKUIKOCTH U3 BTOPOTO pe3epByapa
52, nnsg NpenoTBpALlEHUs] BABIXAHWS IOJIb30BATEIEM MCNAPEHHOW YMCTALIEH SKUIKOCTH
37eKTpoHHOU curapetsl 10. Jlnd BTArMBaHUA KUAKOCTU 4Yepe3 BTOPOH BBIMYCKHOH 3JIEMEHT 82
IUIS Tapa TepBbIid BBIMYCKHOH 3yeMeHT 80 ansi mapa MoOXeT ObITb COEIMHEH CO BTOPBIM
BBIITy CKHBIM 3JIeMEHTOM 82 ISl mapa, BCJIEICTBUE Yero, KOraa MoJb30BaTelb BbIIBIXAET Yepes3
NIePBBIN BBINTY CKHOH 351eMeHT 80 i mapa, map M3 UCHapuTesbHOro 0jioka 24 OTBOAMTCS 4yepes
BTOPOU BBIMYCKHOW 3JieMeHT 82 Juisi mapa. JTO co3naeT OOKOBYH) CTPYHO Mapa, KOTopas
paccenBaeTcsl B OKPY KarollleM BO3[lyXe, a He BIBIXAETCs I10JIb30BATEIEM.

[IporpaMma OYHMCTKH MOJKET, KaK ONUCAHO paHee, ObITb HMHUIMHPOBAHA HA OCHOBE
U3MEpEeHMsl 1aTuMka, OAHAKO B aJIbTEPHATHBHOM BapHaHTE OCYLIECTBJIEHUS TaKXKe€ BO3MOKHO
JOTIOJTHATENBHO CHAOINTD 3JIEKTPOHHYIO curapery 10 mosp3oBaTenbCkuM HHTEPHEHCOM, TaKUM
KaK KHOMKa 17, BBIMOJIHEHHAs C BO3MOXKHOCTBIO aKTHBALMU PEKUMa OUHCTKU IOJIb30BATEIEM.
IIpenMyIeCTBEHHO BHM3YaJIbHBI WM 3BYKOBOW CHTHAJl MOXKET OBITH TMOJIy4YeH, YTOOBI
PEKOMEHI0BaTh MHULIMALIMIO TPOrPaMMbl OUMCTKU NOJb30BaTeNt0. Clie0BaTeNbHO, 31EKTPOHHAs
curapera 10 TpeOyeTr BBOAA OT MOJIb30BATENs], HAPUMEP, HAXKATUSL KHOIIKH, YTOOBI pPa3peIinTh
MHHULMALHMIO PEKOMEHTyEeMOH MPOrpaMMbl OUHUCTKH. DTO MO3BOJIAET U30€XKaTh CUTYaLUH, KOTAA
3JIeKTpOoHHAasi curapera 10 BBINONHSAET MPOrpaMMy OYHMCTKH, TOTZA Kak MOJIb30BaTENb KYPUT
3JIEKTPOHHYO CUrapeTy, UCIOJIb3Y sl KUIKOCTh, TEHEPUPYIOLIYIO Nap, B mepBoM pesepsyape S0.

HeobOsizatenbHo Onok 20 ympaBieHHs] MOXKET OBITh BBINOJHEH € BO3MOXKHOCTBIO
OOHapy KeHHsT HMCUEpNaHMsl KUIKOCTH, TeHepHpyroluedl map, B NepBoM pesepByape 50 wu
NOCTeAYIOLIEe WHUIUALIMN [IPOrPaMMbl OUUCTKU WJIM PEKOMEHIAUH WHULHALINH MPOrPaMMBI
OYHCTKH MOJIb30BATENIO CIIOCOOOM, OMMMCAHHBIM BBILIE.

Crnenpanuct B TaHHOH OONACTH TEXHUKU MOHMET, YTO HACTOsIIee N300peTeHHne HHUKOUM
0o0pa3oM He OrpaHWYECHO ONMHCAHHBIMH MPUMEPHBIMHU BapuaHTaMu ocyiuectBieHus. Cam (akT
TOrO, YTO ONpEeNIeHHble TMPU3HAKU H3JI0KEHbl BO B3aMMHO pa3HBIX 3aBUCHUMBIX IyHKTax
dbopMysibl M300peTeHUs], HE YKa3bIBae€T, YTO KOMOWHALUA 3THX MPU3HAKOB HE MOXKET OBITh
UCIOJIb30BaHa [Jisl MOJy4YeHHUs mnpeumylnecTsa. bonee ToOro, BelpakeHHE «COAEp KalIMUi» He
UCKJIIOYaeT Jpyrue »JJeMeHTbl WiId JTanbl.  Jlpyrue HEOrpaHUYMBAIOLIUE BbIPAXKEHMUS
NpeyCMaTPHUBAOT, YTO (POPMBI €TMHCTBEHHOTO YHCIIA HE UCKITIOYAI0T MHOXKECTBEHHOCTH, U YTO
OIUH OJIOK MOJKET BBINOJHATH (PYHKIMH HECKOJBKUX CpencTB. JII0Oble CChUIOYHBIE MO3UINH B
nyHKTax (popMyJibl H300pETEHHs He ClielyeT TOJKOBATh Kak orpaHuunBaroie ooreMm. Hakoner,
XOTs1 U300peTeHne ObUIO0 MOAPOOHO MPOMJUIIOCTPUPOBAHO Ha rpaduuecKux Mmarephajax u B

BBILICTIPUBEACHHOM OIMMCAHUH, TAKUEC UIIIOCTPpAUA U OIMMCAHUE CHUTAIOTCS UJLJTFOCTPATUBHBIMU



12

WK IPUMEPHBIMH, a HE OrpaHUYNBAOIUMU, MIPUIEM I/1306peTeHI/Ie HE OIrpaHUYCHO PACKPBITBIMU

BapHUaHTaMHU OCYLICCTBJICHUS.



dopmya n300peTeHust

1. OnextponHas curapera (10), conepskamasi:

OCHOBHYI0 4acTh (14) kopmyca,

e€MKOCTb (22) [uist )KUOKOCTH; U

UCTIAPUTENbHBIN 050K (24), comepskaiuii MHOJKECTBO KaHAJIOB (32) it TeKy4er cpenpl,
BBIMTOJIHEHHBIX C BO3MOJKHOCTBIO TpHEMa KUIKOCTH M3 €MKOCTH (22) IJisl JKUOAKOCTH, U
UMEIOLIUIT BHYTPEHHIOK MOBEPXHOCTh (32b), BBHIMOJHEHHYIO C BO3MOXKHOCTBIO HarpeBa Iyis
UCTIAPEHUS JKUIKOCTU B KaHamax (32) mist Teky4del cpenbr,

IpU 3TOM eMKOCTb (22) Ui SKUAKOCTH COIEp:KHUT NepBblii pesepByap (50) u BTOpOW
pesepByap (52), mpuuem nepsblii pesepyap (50) COmepKUT KUIKOCTh, TEHEPUPYIOLIYIO Tap,
KOTOpasi HcrapsieTcsi B KaHajax (32) s Tekydei cpenbl ¢ 00pa3oBaHHEM BIBIXa€MOTO Mapa, a

BTOPOH pe3epByap (52) COnepKUT YUCTAIIYIO JKUAKOCTb.

oTjiM4aromaacsa TEM, YTO 4YUCTALNasA XKUIAKOCTDb

2

2. DnexkTpoHHas curapera mno m. 1
NPEACTaBIsIET COOON JKUAKOCTh C HEUTPAJbHBIMH BKYCOAPOMATHUECKUMHU CBOWCTBAMH, IIPU
5TOM MPEANOYTUTEIBHO JKUAKOCTb C HEHUTPAJIbHBIMH BKyCOAapOMAaTHYECKHMMH CBOWCTBAMHU
COCTOUT W3 OAHOTO WJIM HECKOJBKUX KOMIIOHEHTOB, BBIOPAHHBIX M3 TPYIIIBL, COCTOSINEH H3

MPOMUJICHTIIUKOJISA, MNIMIEPHUHA U BOAbI, WJIN COACPIKUT UX.

3. DJEeKTPOHHAs curapera no JrOoMy U3 MPEbAYIIUX MyHKTOB, OTJIMYAIOIIASCS TEM, YTO
UCTIapUTENbHBIN 010K (24) pacnoyioxkeH B OCHOBHOM 4acTtu (14) kopryca, a OCHOBHast 4acTth (14)
KOpIyca MOTMOJIHUTEIbHO COOEp:KUT Ojiok (60) mnomayu KUAKOCTH, BBIMOJHEHHBIH C
BO3MOKHOCTBIO BBIOOPOYHOHN MMONAYM JKUAKOCTH B HCHAPUTENbHBbIH ONOK (24) M3 mepBOro

pesepyapa (50) unu BTOpOro pesepnyapa (52).

4. DNEeKTPOHHAS CUrapeTa Mo JIOOOMY U3 MPENbIYIIUX MYHKTOB, OTIIMYAOIIASICS TEM, YTO
OCHOBHas1 4acTh (14) kopmyca COIepsKUT MepPBbIi BIyCKHOW KaHaJ (62) U3 MepBOro pe3eppyapa

(50) u BTOpOIT ByCKHOI1 KaHa (64) u3 BToporo pesepsyapa (52).

5. OnekTpoHHAs curapera mo mm. 3 W 4, oTiAMYarIascs TeMm, 4ro OJok (60) momaum
KUIKOCTH COJEPKUT IOBOPOTHBIA MexaHu3M (68), BBIMOIHEHHBII ¢ BO3MOXKHOCTBIO TIOBOPOTA
111 BBIOOPOYHOTO BBIPABHUBAHMS OJHOTO M3 MEPBOTO M BTOPOTO BITYCKHBIX KaHAIOB (62, 64) ¢
UCTIAPUTENBbHBIM OJIOKOM (24) nist o0ecriedeHns MoJa4n KUIAKOCTH B HCTIAPUTENbHBINA 050K (24)

u3 nepsoro pesepayapa (50) wiu Broporo pesepsyapa (52).



6. DnexkTpoHHAsl curapera mo Jirodomy w3 mm. 3-5, ominyaromascs Tem, uto 0ok (60)
NOZIaYM JKUJIKOCTH COAEPIKUT KiamaH, a kaHai (65) 1id mojadd MPOXOAMT OT BBIMYCKHOTO

OTBEPCTHSI KJIallaHa K UCTapuTeIbHOMY OJIOKy (24).

7. DNeKTpOHHAsl curapera mo JiroOoMy u3 M. 3—6, OTJIMYaroImascs Ttem, 4to Onok (60)

MOJIA4H JKUAKOCTH COIEPKUT Hacoc (606).

8. DNEeKTPOHHAS CUrapeTa Mo JIOOOMY U3 MPENbINYIINX MYHKTOB, OTIMYAIOIIASICS TEM, YTO
JOTMOJHUTENBHO COAep KHUT 010K (20) yrpaBiieHUs] U TaMATb, BBITOJHEHHYIO C BO3MOXHOCTBIO
XPaHEHHsI IPOrPaMMBI, TIPH 3TOM MPOrpaMMa COAEPIKUT KOMAHIbI JJISl BBIMOJIHEHHS! IIPOTPAMMBI

OYHMCTKH, UMEIOIIel pod b HarpeBa.

9. DOnekTpoHHAs curapera mo M. 8, oTinuuaromascs TeMm, 4to Onok (20) ympaBrneHHs
BBITTOJIHEH C BO3MO)KHOCTBIO YIIPaBJIEHUS! padOTOH HCapuTeNbHOro 0J10Ka (24), 94ToObI BRI3BATH
NOBBIIIEHNE TEMITEPATYphl B KaHanax (32) ans Tekyded Cpenpl, 3aTeM €€ CHIDKEHHE, a 3aTeM

CHOBA IIOBBIIICHUE.

10. DJIEKTpPOHHAsl CUrapera o m. 8 uiau m. 9, OTIMYaKINasICs T€M, YTO AOMOJHUTEIbHO
COIEPKUT TOJIb30BaTeNbCkii uHTEepdeiic (17), BBIMONHEHHBI C BO3MOXHOCTBIO AKTHBALUU

IPOrpaMMbI OYUCTKH TOJIb30BATENIEM.

11. DJekTpoHHAsl curapera o Jjgodomy usz mm. 8—10, ornuyaromnasics teMm, yro Onox (20
2 2
yIPaBJIEHHS BBIMOJIHEH C BO3MOKHOCTBIO OOHAPYIKEHUS UCUEPTIAHUS JKUIKOCTH, TeHEPUPYIOLIEH

nap, B nepBom peseppyape (50) u mocnenyromeid HHULUALMHA TIPOTPAMMBbI OUHUCTKH.

12.  DnexTpoHHAs cUrapeTa Mo JIOOOMY U3 MPENbIIYIIUX MYHKTOB, OTIMYAIOIIASICS TEM, YTO
3JIEKTPOHHAS CUTAPETa CONEPKUT MEPBbIA BBITYCKHOH 3eMeHT (80) it mapa aJisi BIbIXaeMOro
napa, mojly4aeMoro mpy HarpeBe >KHUIKOCTH, TeHepUpYIoIeH map, U3 nepBoro pesepayapa (50),
U BTOPOMH BBINTYCKHOH 351eMeHT (82) Ui mapa, mojy4aeMoro Mpy HarpeBe YUCTSIIEH KUIKOCTH

U3 BTOPOTO pe3epByapa (52).

13.  DnexTpoHHas curapera no m. 12, oriMyaromascs TeM, 4To 3yeKTpoHHas curapera (10)

BBINTOJIHEHA TaKUM 00pa3oM, 4TOObI map, MOJy4daeMbli MPHU HArpeBe YUCTAIIEH SKUAKOCTH W3



BTOpOro pe3epByapa (52), oTBOAWICSA 4Yepe3 BTOPOIl BBIMYCKHOHN anemeHT (82) mist mapa, ecnu

TMOJIb30BATENb BBIIBIXAET Yepe3 MEePBhIN BbIMYCKHOM 3yieMeHT (80) nuist mapa.

14.  DnexTtpoHHas curapera no 1. 12 uim n. 13, B ciyyae 3aBUCUMOCTH OT JIFOOOro u3 mi. 8-
11, orTnuuaroascss TeM, YTO BTOPOH BBIMYCKHOW 3jieMeHT (82) ansi mapa BBINOJHEH C
BO3MO)KHOCTBI) aBTOMATUYE€CKOTO OTKPBITUSA NPU HMHULMALUU TPOrpaMMbl OUYUCTKH TaKUM
oOpazom, 4ToOBI map, MOJydYaeMblidi IPU HATPEBE YUCTSIIIEH JKUAKOCTH M3 BTOPOTO pe3epByapa
(52), BbIMyCKajiCs W3 BTOPOrO BBIMTYCKHOTrO 3jeMeHTa (82) ans mapa, HO HEe U3 MEPBOTO

BBIMYCKHOTO 3JieMenTa (80) mtst mapa.

15.  DnexTpoHHas curapeTa Mo JIOOOMY U3 MPENbIIYIIUX MYHKTOB, OTIMYAIOIIASICS TEM, YTO
3JIEKTPOHHASI CHTapeTa COAEPIKUT KapTPHIUK (26), copeprkalnii BCTpPOSHHbBIE TIEPBBIN pe3epByap

(50) u BTOpOIT pe3epryap (52).
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