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CPEIICTBO JOCTaBKH a’pO030Jisi U YCTPOMCTBO Uil HANpPABICHUS a3pO30Jisi, KOTOPOE CONEPKUT Kamepy,
HMEIOIIYI0 BITyCKHOE OTBEPCTHE JUIS BO3IyXa U BBIMYCKHOE OTBepcTHe Juiss Bo3ayxa. CpencrBo
JIOCTaBKH a’p030Jisi BBIOJIHEHO TakKUM 00pa3oM, YTO IIPHU HCIOJIb30BAaHWU a’pO30Jib BBOAMTCS W3
CpelICTBa TeHEPUPOBAHUS a3p030JIsl B yKa3aHHYIO Kamepy. TpaeKkTopusi BO3/IyIIHOTO MOTOKA POXOAUT OT
BITYCKHOT'O OTBEPCTHS JJIsl BO3yXa K BBIITYCKHOMY OTBEPCTHIO JUIS BO3/IyXa C 00ecredeHrueM repeHoca
a’p0o30Jisi K BBITYCKHOMY OTBEPCTHIO JIJIS BO3IyXa, MPH 3TOM OTHOCUTEIBHBIC pa3Mephbl BIYCKHOTO
OTBEpCTHUS ISl BO3[yXa U BBIMYCKHOTO OTBEPCTHS Ul BO3IyXa BBHIOPAaHBI C OOECIIEUEHHEM CO3IaHUsI
CPEJICTBA YIPABICHHUS TABICHUEM IS YIIPABJICHUsI IEPEA0M JIABICHHsI MEXK/y BITYCKHBIM OTBEPCTHEM
JUIS BO3/yXa M BBIMYCKHBIM OTBEPCTHEM JUIsi Bo3myxa. Kpome TOro, ykasaHHas Kamepa COICPMKHT
PacIoNOKEHHYIO BBIIIE 10 MMOTOKY YacTh, KOTOpasl Cy)KaeTcsi BOBHYTPh OT BIyCKHOI'O OTBEpPCTHS JJIs
BO3/lyXa, U PACIOJIOKEHHYIO HIDKE M0 TOTOKY YacCTh, KOTOpas CY)XKaeTCs BOBHYTPb OT BBIMTYCKHOTO
OTBEPCTHS JJIsl BO3MyXa, MPHUYCM YIOJI KOHYCHOCTH PACIOJIOKCHHOW BBIIIC MO MOTOKY YaCTH KaMEphl,
ecimn oHa mMmeercsi, cocrapiser oT 20 mo 40° OTHOCHTENBHO NPOAOIBHOW OCH KaMephl W YIol
KOHYCHOCTH PACIIOJIOKEHHOM HIXKE 110 MMOTOKY YaCTH KaMephl, €CIM OHA MUMEETCSI, COCTABISIET OT 3 JI0
7° OTHOCHUTENBHO MPOIOIBHON 0CH Kamepbl. Takke MPeaokeHo yCTPOWCTBO ISl HAIPaBICHUs a3pO30JIst
JUISl ICIIOJIb30BaHKS B YKaQ3aHHOW CHCTEME JIJIsl TEHEPUPOBAHHS a3PO30JIsL.
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YCTPOMCTBO JJI HAIIPABJIEHUS ADPO30JIsI H CACTEMA JIJIs
TEHEPHPOBAHHUA ADPO30.JIs1, COJAEPKAIIAS YKASAHHOE YCTPOICTBO
JJIs1 HAITPABJIEHUSA A2PO30JI51

OBJIACTb TEXHUKHU

Hacrosimee mn3o0peTeHne OTHOCUTCS K YCTPOWCTBY MJIsl HAIPABIEHHS] a’po30Jisl M K
CUCTEMe JJIl TeHePUPOBAHUS ad3pO30Jisi, CoAeprKallel yKka3aHHOe YCTPOMCTBO AJIsl HalpaBIeHUs
asposzonst. bonee KOHKpeTHO, M300pETeHHE OTHOCHTCS K YCTPOHCTBY Uil HAalpaBlICHHS
a’po30Jis, MpEeAHAa3HAUYEHHOMY [UJIsl YIOpPAaBIE€HHUS M H3MEHEHHs BO3AYIIHOIO TIOTOKAa JUIs

HCIOJIb30BAHUA B CUCTEME AJIsI TCHEPHUPOBAHUA a5pO30JIA, TaKOU Kak SJICKTPOHHAA cUrapera.

IMPEITOCBIJIKM U30bPETEHU A

B nanHO# 005acTH TEXHUKU XOPOIIO U3BECTHBI CUCTEMBI JJIsi TEHEPUPOBAHUS a3pPO30JIs,
TaKie KakK 3JIEKTPOHHbIE curaperbl. IIpuHIuN padoThl 3TUX 3JIEKTPOHHBIX CHUTAPET OOBIMHO
3aKJIFOUAeTCss B CO3JAaHMM AapOMATH3MPOBAHHOIO Iapa MJsl IOJb30BaTeNs 0Oe3 TropeHus
marepuana. HekoTopble U3BECTHBIE YCTPOICTBA COIEpKAT KamWUBIPHbI (QUTHIL U
HArpeBaTeNIbHYI0 CIIUpajb, KOTOpas MOXET ObITh aKTUBHPOBAHA IIOJIb30BATENIEM IyTEM
MIPUJIOJKEHUST BCACBIBAHMSI K MYyHALUTYKY YCTPOICTBA WJIM, HAIPUMEP, IyTeM Ha)KaTUsl KHOIKU
Ha YCTPOHCTBE. DTO NeiiCTBUE BKIIOUAET MUTAHUE OT aKKYMYJIATOPHOI OaTtapey, ak THBHPYIOLIee
HarpeBaTesb, KOTOPBIM HUCHAapsAeT OKUAKOCTb WM TBEpAbI MaTtepuan. BcacbiBanue,
MPUJIOKEHHOE K MYHJIITYKY, JTOMOJHUTENBHO NMPUBOIUT K BTATHMBAHHUIO BO3/yXa B YCTPOMCTBO
yepe3 OJHO WJIM HECKOJbKO BIYCKHBIX OTBEPCTUH IJIi BO3AyXa M K MYyHALITYKY Uepe3
KamWUBIPHBIA  (DUTHII, a Tap, KOTOpblidi oOpa3yercss BOJM3M KANMMUIIPHOTO (DUTHIIS,
CMEIINBAETCS C BO3AYXOM U3 BIIlyCKHOTI'O OTBEPCTHS AJI BO3yXa U NMEPEHOCUTCS B HAIPABIEHUU
MYHJIITYKa B BUZE a3PO30JIs.

BaxxabiM dakTopoM mpu paspaboTKe CHCTEM ISl TEHEPUPOBAHHS a3PO30Jisi, TAKUX Kak
3JIEKTPOHHbBIE CUTapeThl, SIBJISETCS PeryjJupoBaHHe BO3AYLIHOIO MOTOKA BHYTPHU CHUCTEMBI, YTO
BJIMAET HA KAueCTBO M KOJMYECTBO a3pO30Jisi, JOCTABJIAEMOrO IMOJb30BaTEN0. Pasmep dacTull
a’3po30JIs TAKXKE SBISIETCS BAXKHBIM (PAKTOPOM, MPUYEM ONTHMAJBHBIN pa3Mep YacTHI] a3PO30JIs
MOXeT OBbITh ONpPENeseH sl ONTUMAIBbHON JOCTABKU YKA3aHHOTO a3pO30Jisl B JIETKHE, YaCTHULIBI
a’po30JIs1, TUaMeTp KOTOpbIX Oosblie, yem, Hanpumep, 1,0 MKM, MOTYT OBbITh 3aXBa4y€Hbl WUJIH
3a0JIOKUPOBaHBl 10 TOTO, KaK OHU JOCTUTHYT JIETKMX, & a3PO30JIbHbIE YACTHIIBI, HUMEIOINe

auamerp, Harpumep, MmeHee 1,0 MKM, MOTYT OBITh JOCTaBJIeHBI B jierkue 6ojee 3¢ HeKTUBHO.
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JUns pelleHusl BBIIIEYKAa3aHHBIX NpoOJeM ObLIM INMPEeINpUHATBl HEKOTOPBIE MOIBITKH.
Hanpumep, B ycTpolicTBe, BbINMOJIHEHHOM B coorBercTBuu ¢ EP 2319334 Al, ckopocTbio
BO3/yIIHOIO MOTOKA MOKHO YIIPABJISITb BHYTPU YCTPOMCTBA, U3MEHsIS IUIOLIAAb MONEPEYHOro
CEYeHUS] BO3IAYLIHOTO IOTOKA BbIE IO MOTOKY OT KamWUIIPHOTO (UTHISA, YTOOBI
BOCHOJIb30BaThes 3ddexkrom Bentypu. CKOpOCTh BO3IYLIHOTO MOTOKA Yepe3 CY)KEHHYIO 4acTb
YBEJIMYUBAETCSI, YTOOBI YIAOBJIETBOPUTH MPHHIUIY HEMPEPbIBHOCTH, TOTAA KAaK €ro JaBJICHUE
NOJDKHO YMEHBLIATBCS IJIs1 COXPAHEHMs MEXAHMYECKON 3Hepruu. TOYHO Tak ke, CKOpPOCThb
BO3JIYIIHOTO NMOTOKA 4Yepe3 0ojiee MIMPOKYI0 YacTh TOJKHA, HAOOOPOT, YMEHbIIATHCS, TOTAA KaK
JABJIEHNE BO3AYLIHOIO MOTOKA YBEIUYNBAETCA.

OnHako mpoOieMa ¢ W3BECTHBIMH YCTPOWCTBAMH, KOTOPBIE MIBITAOTCS YIPABISTH
CKOPOCTBIO BO3JYIIHOIO MOTOKA, 3aKJII0YaeTCss B TOM, 4YTO HECOOTBETCTBHUS B CHCTEME,
HanpuMep, M3-3a JOMYCKOB Ha MPOHM3BOACTBO MJIM HECOOTBETCTBUI M3-3a2 BHEIIHUX (PaKTOPOB,
HaIpUMED, Pa3JIMYHOIO BCACBIBAHHUS, PUKIIABIBAEMOrO MOJIb30BATENEM, MOTYT IPUBOAUTD, KaK
CJIeICTBUE, K TUCIIEPCUH PE3YIBTUPYIOLIErO BO3AYLIHOIO IOTOKA B CUCTEME AJII T€HEPUPOBAHHUS
asposons. Hanpumep, naaeHue naBiieHUs B UCHAPUTENBHBIX KaMepaxX COBPEMEHHBIX MOAENeH
3JIEKTPOHHBIX CUTapeT MHOTAA KoJjieOneTcs: B IUPOKUX mpeaenax oT 40 mm 10 250 MM BOASIHOTO
cronba, a vame or 100 MM mo 125 mm BoastHOTO cTonba. Kpome TOro, 4acto mpoOHCXOISAT
3HAYUTEJIbHBIE HECOOTBETCTBUS B MAJ€HUU JABJICHUsA, TOCTUTHYTOM B UCIIAPUTEIIbHBIX KaMepax,
UCTIOJNIb3YEMBIX B 3JIEKTPOHHBIX CUraperax ToH jke Moxenu. Emie onHa npobiema 3akiroyaercs B
TOM, YTO, €CJIM 3TH HECOOTBETCTBUSI BO3HUKAIOT B KOHKPETHOM KOHCTPYKLHHU 3JIEKTPOHHOMN
CUrapeThbl, MPAaKTHYECKH HEBO3MOJKHO H3MEHHUTb 3Ty KOHCTPYKLHIO, YTOOBI JTOMOJIHHUTEIBHO
M3MEHUTb BO3YLIHBIN MOTOK, YTO MPUBOAUT K OTCYTCTBUIO YHUBEPCATIBHOCTH BCEH CUCTEMBI.

H3-3a HECOOTBETCTBMII B NAACHUU [ABJIEHHUA B CYLIECTBYIOLIUX CHCTEMax AJis
TEHEPUPOBAHMS a’pO30JIsi  MOXKET CIY4YUThCs, 4YTO Ha (urwie Oyner OTCyTCTBOBATh
NIpEeHAa3HAYEHHbIE U1 UCHAPEHUsl KUAKOCTb WIM TBEPAbIM MaTepual, KOrja IOJIb30BaTelNb
NPUKJIAJbIBa€T BCAChIBAIOIEE BO3JEWCTBHE K MYHALITYKY. ODTO MPUBOAUT K HENPUATHOMY
3¢ ¢exTy, Ha3pIBAEMOMY «CYXOH 3aTSDKKOH», KOTAa KanmWUIPHBIA (UTWIb CHKUTAETCs
HarpesartelsieM, U MOJIb30BaTeNb UCIIBITHIBAET MPUBKYC rapu. B Apyrux ciaydasx Ha KanWIsSpHOM
¢duTHIe MOKET MPUCYTCTBOBAThH CIUIIKOM MHOTO JKMIKOTO WJIM TBEPIOTO MaTepHala, U B 3TOM
Clly4ae HarpeBaTellb HE MOXET HCHApPUTh BEChb YKA3aHHBIM MaTepuaj, 4YTO NPHUBOIUT K
Hea((HEeKTUBHON CHUCTEME.

Hacrosimee wu300peTeHne HampaBiIeHO HA CO3JaHHE CHCTEMBbl Ui TE€HEPUPOBAHUS
a’po30J1s,, TAKOM Kak 3JIEKTPOHHAsl CHUrapera, KOTOpash MPEOAOJIEBAECT BbILICYIIOMSHYTHIE

HpO6J’I€MbI, BKJIrO4asi CO3AaHUEC YHUBCPCAJIBbHBIX U YCOBCPLICHCTBOBAHHBIX CPEACTB U3MCHCHUA U



peryjiupoBaHus BO3AYIIHOIO MMOTOKA B CUCTEME IAJII TCHEPHUPOBAHUS a3PO30JIA.

CYIIHOCTD U30bPETEHUA

ABTOpBI HACTOSIIETO HW300pPETeHUs] NPU3HAIM, YTO ISl TOBBIMEHUS OLIYINEHHH OT
KypPEeHHUs C CHUCTEMOH [Js1 TE€HEepPUpPOBAHUS a’>po30Jid, TAaKOM KaK 3JIEKTPOHHAs CUTapeTa,
TpeOyeTcst OoJbIasi CTeNeHb YHUBEPCATbHOCTH U YIIPABJICHUSI.

CoOTBETCTBEHHO, C TOYKHM 3PEHHS OJHOrO AacleKkTa HACTOALIero H300peTeHus,
NpeAJIO’KeHa CHCTeMa AJIsi T€HEPUPOBAHUS adpO30Jisd, COAEprKallas CPEACTBO I'€HEPUPOBAHUS
a’po30JIs1, CPEeNCTBO JOCTABKM a3p0o30Jid M YCTPONCTBO JI HAINPaBJIEHHUs a3po30Jis, MPUYEM
YCTPOMCTBO AJIsl HANIPABJIEHUs a3PO30JIsl COAEPKUT KaMepy, UMEIOIIYI0 BIlyCKHOE OTBEPCTHE AJIs
BO3/lyXa U BBIYCKHOE OTBEPCTHE U1 BO3[yXa, NPH 5TOM CPEACTBO AOCTABKU a3pO30Js
BBIITOJIHEHO TaKUM 00pa3oM, YTO MpPHU HCHOJb30BAHUH a3PO30JIb BBOOUTCS M3 CPEACTBA
TeHEepUPOBAHUsS a’pO30Jisl B KaMepy, MpUYeM TPAeKTOpUsl BO3AYLIHOIO MOTOKA MPOXOIUT OT
BIIYCKHOTO OTBEPCTHUS JUISI BO3AYXa K BBITYCKHOMY OTBEPCTHIO U BO3AyXa C oOecredeHnemM
IEepeHoca a’po30Ji1 K BBITYCKHOMY OTBEPCTHIO [JIsl BO3[yXa, NPU 3TOM OTHOCHUTENbHbIE
pa3Mepsl BITYyCKHOTO OTBEPCTHS ISl BO3yXa U BBITYCKHOTO OTBEPCTHS IJIsl BO3yXa BBIOPAHBI
11 TIOJTyY€HUsl CPEJCTBA YIIPABIECHUs AaBJICHUEM I YIIPABIEHHS MepenaaoM AaBIEeHUS MEXITY
BIIyCKHBIM OTBEPCTUEM AJI BO3[yXa U BBIIMYCKHBIM OTBEPCTUEM MAJISI BO3AyXa, IPUYEM KaMepa
YCTPOMCTBA Il HANPABJICHUS] ad3pO30JIsl COAECPKUT PACHOJIOKEHHYIO BbIIIE MO MOTOKY 4acTh,
KOTOpasi Cy>KaeTCsi BOBHYTPb OT BIyCKHOI'O OTBEPCTHUs IJIs1 BO3AYyXa U PACHOJOKEHHYIO HIKE IO
NOTOKY 4acCTb, KOTOpasl Cy>KaeTCsi BOBHYTPb OT BBIIYCKHOIO OTBEPCTHs IJIs BO3AyXa, U Yrodi
KOHYCHOCTU PaCIOJIOKEHHOM BBILIE 1O MOTOKY YaCTH KaMephl, €CIM OHA WMEETCsI, COCTAaBJISIET
or 20 no 40 rpagycoB OTHOCHUTENBHO IPOJAOJBHOM OCH KaMmepbl, U Yyrol KOHYCHOCTH
PACIIONIOKEHHON HMXKE IO MOTOKY 4YacTU KaMepbl, €ClIi OHa MMEEeTCsl, COCTaBisieT oT 3 10 7
rpajgyCcoB OTHOCUTEIBHO MPOIOJBHON OCH KAMEPHI.

IIpu ucnonp30BaHUU, KOTAAa CUCTEMa aKTHUBUPOBAHA, CPEICTBO ME€HEPUPOBAHUS a3PO30Jis
UCTapsieT KUAKUH MaTtepuan ¢ oOpa3oBaHHEM MEpECHILIEHHOro mnapa (N B CiIydae TBEPAOTrO
Marepuaga CpencTBO TEHEPUPOBAHUS  a’pO30Jis1  BbI3bIBAET CYOJIMMALMIO, TaK 4YTO
NepPECHIEHHBIN Map o0pa3yercs 13 TBEPAOro MaTepHasa), KOTOPbIH CMEIIUBAETCS C BO3AYXOM,
MOCTYMAIIUM [0 MEHblell Mepe U3 OJHOINO BIYCKHOIO OTBEpCTUSl [Nl BO3AyXa, U
KOHIEHCHPYETCs ¢ 00pa30BaHNUEM a3pO30Jisi, KOTOPBIN JOCTABISAETCS B KaMepy yCTpOHCTBa i
HANpaBJICHUs] a3pO30Jisl Yepe3 CPEeACTBO AOCTaBKU a3po30iisi. Ilon Bo3aeiicTBueM BcachIBaHUS,
IIPOU3BOAMMOIO PTOM IOJB30BATENsA, a3P0O30Jb NMEPEHOCUTCS K BBIYCKHOMY OTBEPCTHIO JJIs

BO3AyXa KaMCpPhbI YCTpOﬁCTBa AJIs1 HAIIPABJICHUA a5pO30Jisd, TaK YTO TPACKTOPHsI BO3AYLIHOIO
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MOTOKa IMPOXOAUT OT BIYCKHOI'O OTBEPCTUA AJid BO3AYXa K BbIIIYCKHOMY OTBCPCTHIO JIA
BO3AyXa KaME€pbl B HaAIpPaBJICHHUU OT paCHOJ’IO)KeHHOfI BBIIIC IO MOTOKY YaCTHU KaMEphbl K
PACIOJIOKEHHOM HIDKE 10 MOTOKY YaCTH KaMephbl.

B HacrosimeM H300peTEHHH TEPMUH «CPEACTBO TEHEPUPOBAHUS a3pPO30JIs1» CIENyeT
NOHMMAaTh KaK 00O3HAYArOIIUI 000 CPEACTBO, C OMOIIBIO KOTOPOTO MOKET TeHEPHPOBATHCS
aspo30ib. Hamprimep, cpencTBO reHeprUpOBaHHs adpO30Jisi MOXKET COEpsKaTh HarpeBaTesb WU
HarpeBaTesib W y3en (QUTWIA, Kak OynmeT oOmucaHO Hibke. B apyroMm mpumepe CpeacTBO
TeHePUPOBAHKSI a3PO30JIsi MOXKET COAEpKaTh CPEACTBO YIPaBJIECHHs MaJEeHHEM JaBJICHUs s
YMEHBIICHNUA TOYKH KHIICHHUA JKHUAKOCTH WM TOYKHU CY6J'II/IMaLII/II/I TBEPAOro BEHIECTBA,
Hanpumep, B cuity Gopmbl kKamepbl. B ele oHOM nmpuMepe CPencTBO FeHEPUPOBAHUS a3PO30JIs
MOXET COACPkKATh, K TMPUMEPY, CUCTEMY aASPO30JIBHOIO pacCnbUICHUA, PACIbUIMTECID,
3JIEKTPOPACTIBUIMTEIbHOE YCTPOMCTBO H/MJIM adpO30JbHBIA Te€HepaTop ¢ BHOPALMOHHOM
HACaaKOM.

B HacTosiieM H300peTeHUr TEPMHUH «CPENCTBO JOCTABKH a3PO30Jisi» ClEAyeT MOHUMATh
Kak oOoO3HavarImui Jro0oe CpeacTBo 1UId OOecredeHHst IOCTaBKH a’po30Jisl, KOTOPBIH
TeHepHPYEeTCs CPEeNCTBOM T'€HEPUPOBAHUs a’dpO30Jisi, B HCHONb3yeMyk Kamepy. Hampumep,
CPEICTBO JAOCTaBKU a3pO30Jisi MOXKET COAEpKaTh [0 MEHbIIEH Mepe OJHO OTBEPCTHE B CTEHKE
KaMepbl, HampuMep, IJsI pasMelleHus (QUTWIA, Tak 4YTO a’po30ib TreHepupyercs B (U
JOCTaBJIIETCS K) HCIONb3yeMOi Kamepe. JOMONHHUTENbHO HIIM B KauecTBE aJbTEPHATHBBI
CPEICTBO AOCTaBKHU a3p030JIsi MOXKET COEPIKaTh TPYOKY AJIST HAIIPABJICHUS a3pO30JIst K Kamepe U
B HEe M3 CPEJCTBAa NeHEPUPOBAHMS a3PO30Js1, KOTOPOE PACIIONONKEHO CHAPYXKH HCIIONb3YyeMOit
Kamepbl. B KadecTBe aJbTEPHATHBBI, CPEACTBO IOCTABKU a’pO30Jisi MOXKET CONEPKATh
HAIpaBJISIIOLee CPEACTBO [JIsl HAMpPABJEHUS adpo30Jisi B KaMepy, Takoe KaK HaIpaBJISIOLIHI
SJIEMEHT, HaIpUMep, HAMpaBIISIOIIEe CPEACTBO M/UJIM CPEACTBO AJsi O0ECTeYeHUs] OpUEHTALUH
CpencTBa T€HepHPOBAHHS a3pO30Jisi, TAK YTO a3pPO30Jib HAIMPABJISIETCS B KaMmepy, Harmpumep,
MIOMOIIBIO CPECTB MO3ULIHOHUPOBAHHSI.

[IpennoxkeHHasi cucTeMa Uil TeHEPUPOBAHMS adPO30Jisi, KOTOpask MOKET MPEICTaBISITh
co00i1 AIEKTPOHHYIO CHrapery, o0ecreunBaeTr psiJi MPeUMyIIecTB. BaxHO, 4TO OTHOCHUTEJbHbIE
pa3MeEpPbl BIIYCKHOI'O OTBEPCTUA JIA BO3AYXa W BBITYCKHOIO OTBEPCTUA HJIA BO3AyXa BbI6paHbI
AJI IOJYYCHUS CPEACTBA YIIPABJIICHUA JABJICHUEM JIA YIIPABJICHUA NEPCTIAA0OM AABJIICHUA MEXKOY
BIIYCKHBIM OTBEPCTUEM [JisI BO3AYyXa UM BbIINYCKHBIM OTBEPCTUEM MJis1 BO34yXad KaMEpPblI
YCTPOMCTBA [JIsl HAMPABJIEHHs a3p030Jsi. B 4YaCTHOCTH, OTHOCHTEJbHbIE pa3sMepbl BIyCKHOIO
OTBEPCTUA MJIs1 BO3AyXa U BBIIYCKHOI'O OTBEPCTHUSA AJII BO3AYyXa TAKXKE MOTYT BJIMATH Ha

CKOPOCTh U HMHTCHCHBHOCTb BO3AYIIHOI'O IIOTOKA BHYTPU KaMCpPhL OTtHOCHUTETBLHOE CY’KCHHUE



PaCIONOKEHHOM BBILIE MO MOTOKY U PACHOJIOKEHHOW HUKE MO MOTOKY YacTel KaMmepbl TAKKe
MOXET 00eCTIeUnBaTh CPEACTBO YIIPABICHUS AABJICHUEM.

Bnycknoe oTBepcTHe A BO3[AyXa U BBITYCKHOE OTBEPCTUE Il BO3AYyXa KaMepbl MOTYT
UMEThb OJIUHAKOBBbIE pa3Mepbl. B 3TOM ciydae nepenajn naBieHUst MEXAY YKa3aHHBIM BITyCKHBIM
OTBEPCTHEM JUUIsI BO3JyXa U YKA3aHHBIM BBITYCKHBIM OTBEPCTHEM MJISI BO3IyXa MOXET OBITh
PaBEeH HYJIIO.

BnyckHoe oTBepcTHE Ui BO3AyXa MOMKET MMETb OOJBIIMH pasMep, YeM BBIIYCKHOE
OTBEpCTHE I BO3AyXa. B 3TOM ciyyae Moxer HaOJMIONATBCS Pe3yJIbTUPYIOIIMN Iepernan
JIaBJICHUs B KaMepe YCTPONCTBA ISl HalpaBJIEHHUs a3pO30JIs.

BnyckHoe oTBepcTHe s BO3/yXa MOKET MMETb MEHbBbIINE pa3Mephbl, YeM BBITyCKHOE
OTBEpCTHE I BO3AyXa. B 3TOM ciydyae MOXKeT HaOMIOOAaThbCs PE3yJIbTHUPYIOLIE YBEIUYCHUE
JIaBJICHUs] B KaMepe YCTPOMCTBA JJIs1 HalpaBJIeHUsI a3PO30JIs.

IIpennoururenbHO, Kamepa YyCTPOICTBa Ui HAaNpaBleHUs a’dpo30Jsi MOXKET COAepKaTb
CY>KEHHYIO 4acTb, TaK YTO MEXKAY BIIYyCKHBbIM OTBEPCTHEM AJI BO3[yXa M CY>KEHHOH 4YacTbIO
o0Opa3zoBaHa PacIONIO’KEHHAsI BBILIE MO MOTOKY YaCThb KaMepbl, a MEXKAY CYXEHHOH 4acThiO U
BBIITYCKHBIM OTBEPCTHEM JJIs1 BO3[yXa 00pa3oBaHa PaCIONOKEHHAs HM)KE IO TOTOKY YacTb
KaMmepbl. YKa3aHHas Cy>KE€HHAasl YaCThb MOXKET ObITh CAMOMN Y3KOH YacCThIO KaMephl.

B sTOoM ciydae a3po30sb MOXKET ObITh BBEIEH B YCTPOMCTBO /AJIs1 HATIPABJIEHUS a3PO30JIs C
NOMOIIBIO CPEACTBA JAOCTaBKM a’3pO30Ji1 B CYXKEHHOM 4YacTH, KOTOpas TakXKe MOXKET
IPENCTABISITE COOOH CaMyI0 Y3KYIO 4aCTh KaMepbl, Il CYLIeCTBYeT 00JacTh HU3KOTO AaBICHUS
B pe3yJIbTaTe€ BO3JEHCTBUs paspexeHus. B HEKOTOpPBIX NPENNnOYTUTENbHBIX IMpUMEpax IpU
UCTIOJIb30BAaHUH a3PO30JIb MOKET OBITh CrEHEPUPOBAH B CaMOH y3KOM 4acTH Kamepbl. B ciy4ae,
KOTZla MaTepuasl, MOUIeKAINI UCIAPEHUI0, TPEACTAaBIsIeT COOOH KHUIKOCTh, 00JIACTh HU3KOTO
JaBJIEHHs] B CAMOH Y3KOM YaCTH KaMephl BTATHBAET JKUIKOCTh, H OJJHOBPEMEHHO KOH(pUTYpaLUs
caMOi y3KOH 4YacTH Kamepbl YBEJIUYMBAET CKOPOCTh BO3AYLIHOTO TOTOKA B CUIy 3ddekra
Bentypu. B cnydae TBepmoro marepuaia, MOANEKAIMErO UCTIAPEHUIO (MU CYOIMMUPOBAHMIO),
CPEACTBO IOCTaBKH ad3pO30Jii MOXKET OBITh BBIMOJHEHO C BO3MOJKHOCTBIO Pa3MeIleHUs
YKa3aHHOTO TBEPAOro MaTepHaja B HENOCPEICTBEHHOH OJM30CTH OT CaMOW Yy3KOW YacTu
KaMepbl U B HETIOCPEACTBEHHON OJIM30CTH OT CPENCTBA FEHEPUPOBAHUS a3PO30JIsi, TAK YTO MPHU
UCTIOJIb30BAHUH TBEPJIbIA MaTepHal ucrapsiercs (M cyOIMMHUPYETCsT) U TOCTABIISIETCS B CAMYIO
y3KyI0 4acTb KaMepbl, B MECTO, B KOTOPOM CKOPOCTb BO3JyIIHOTO INOTOKA YBEJIUYHBAETCS
onaromaps a¢pdexry Bentypu.

B sToM mpumepe camasi y3kas 4acTb KaMmepbl TaK)Ke SIBJSIETCS MECTOM, B KOTOPOM

BO3AYLIHBIA MOTOK Yepe3 CPEICTBO HAMPABJIEHUSI a3PO30Jisl SBISIETCS] CaMbIM ObICTPBIM. [lyTem
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yIpaBJICHUs] pa3MEPOM M KOH(pUTYpaLfe caMoi Y3KOH 4aCcTH KaMephl, PEeryJIHPYIOTCs CKOPOCTh
BO3AYLIHOIO TMOTOKA M HANpaBjeHHE BO3AYLIHOIO MOTOKA, a pa3Mep YacTHUL] B MOJYyYEeHHOM
a’po30Jie¢  KOHTPOJHUPYETCA M, B YAaCTHOCTH, YMEHBULIAETCA IO CPAaBHEHUID C HM3BECTHBIMU
ycrpoiictBamu. Kpome Toro, uem ObICTpee mNpH HCHOJNB30BAHUU BO3AYIIHBIA TOTOK Ha
TPaeKTOPUU BO3AYIIHOIO MOTOKA, TEM OOJbIIE a3pO30JIel MOXKET JAOCTABIISATHCS MOJIb30BATENIO
3a OHY 3aTSDKKY, UTO MPHUBOAUT K Oonee 3(PpPeKkTHBHOMY MEXaHHU3My IOCTABKHU a’po30Jisi U
MOBBIIEHHIO 3((HEKTUBHOCTH CUCTEMBI U OLIYLICHUH OT KYPEHHS JJIsl TOJIb30BATEIIS.

B cnyuae, xorma mojuiexamiuii UCIAPEHUI0 MaTepuaj MpPeACTaBisieT COOOHM KUIKOCTS,
JKUJIKOCTh MOXET XPAHUTBbCS B pe3epByape AJsl SKUAKOCTH BHYTPH WM CHApyXu Kamepbl
YCTPOHCTBA Uil HampasiieHHs] a’po3oiisi. KoHdurypanust Takoro pesepByapa s SKUAKOCTH
Oyner omucana Oonee monpoOHO Hike. [lomneskamas MUCHAPEHHUIO KUIKOCTb MOMKET HMEThb
¢u3nueckne CBOICTBA, KOTOPBIE MPUTOIHBI JIsl UCIIOJIB30BAHUS B CUCTEME JUIsI TeHEPHPOBAHUS
a3p030J1s1, BBIMOJIHEHHOH B COOTBETCTBHU C HACTOSIIIUM M300pETEHHEM, HAIPUMEpP, OHA MOXKET
UMETb TOUKY KUIEHUs, KOTOpasi HOAXOAUT JUJIsl HCTIAPEHUs YKa3aHHOM KUJIKOCTH B CaMOM y3KOMH
4JacTu kamepbl. Eciiu Touka KUMeHus KUAKOCTU CIUIIKOM BBICOKA, TO CPEACTBO M€HEPUPOBAHMUS
a’po30Jii HE CMOXKET HCHApUTh YKa3aHHYI0 SKUAKOCTb. Ecium Touyka KUINEHHsS >KUAKOCTU
CJIMLIKOM HM3Kas, TO JKUAKOCTb MOXKET MCNAPUTHCS €lle 0 TOro, Kak aKTUBUPYETCSI CPEACTBO
TeHEepPUPOBaHUs a3PO30JIsl.

Hcnonp3oBaHne MOAJIEKALIEr0 HUCIAPEHUI0 JKUAKOro Marepuana obecrneuyuBaeT ocoObie
IIPEUMYILIECTBA B COYETAHUU C JTOCTABKOM a3po30Js B caMOl y3kol vactu kamepbl. Hanpumep,
o0J1acTh MOHIKEHHOTO JABJICHUS BO3yXa B CAMOH Y3KOH TOYKE CHMXKAET TOYKY KMIIEHHS TaKOH
JKUIKOCTH, YTO JIeJIaeT YCTPOHCTBO Oosee 3(PpPeKTUBHBIM U SKOHOMHT 3JIEKTPOIHEPTHI0. Takum
oOpaszom, camasi y3Kasl 4acThb KaMepbl MOXKET NMPEACTaBJIATb COOO CPeACTBO TreHEPUPOBAHUS
a’spo3onst B cuiy cBoell ¢opmbl. Kpome TOro, moHM:KEHHOE NaBJICHHE B CAMOH Y3KOH 4YacTH
KaMepbl MPUBOAUT K BBITATMBAHUIO JKUAKOCTU U3 pe3epByapa Ulsl KUAKOCTH B CAMYIO Y3KYIO
4acThb KaMephbl, YTO NMPUBOAUT K JyYLIEMY ITOCTOSHCTBY OT 3aTsDKKHU K 3aTSDKKE U apaHTHPYeET,
YTO BCErJa MMEeeTCsl JOCTATOYHOE KOJNMYECTBO IpelHA3HAauYeHHOW IJIs1 MCMapeHUsl *KUJIKOCTH,
YTO yCTpaHseT MpodieMy CyXOH 3aTsDKKH. JTO TaKXKe NMPUBOAUT K YBEJIUYCHUIO CKOPOCTH
MOTOKAa a3PO30JIsl Yepe3 CUCTEMY AJil T€HEpPUPOBAaHUs a3pOo30Jis, YTO YCUIIMBAET OIIYIEHUs OT
KypeHHs U TOJIb30BATENs] MyTeM OOeCHeueHHUs] YBEJIMYEHHOrO MPOM3BOACTBA a3pO30Jsl 3a
3aTSIKKY.

Kunkuit MaTepuan NpearnovYTUTENBHO CONEPKUT TabaK MM apOMAaTU3aTOPbI, COIEPIKaIINe
tabak. Kpome Toro mmm B KadecTBE albTEPHATUBBI, KUIKUH MaTepHal MOXKET COAEpIKaTh

apoMaTu3aTopbl, He coaepkamme Tabak. JKMAKOCTH MOXKET MAOIOJHHUTEIBHO COAEPKaTh



MIPOU3BOAHBIE NINLIEPHUHA WU TJIUKOJIS WK UX CMECh.

IIpennouTurenbHO, PacHoNIOKEHHAs! BBILIE 110 MOTOKY 4acTb KaMEpbl U PaCIOJIOKEHHAas
HIDKE T10 ITOTOKY 4aCTh KaMepbl MOTYT CY>KaThbCsl, COOTBETCTBEHHO, OT BITyCKHOI'O OTBEPCTUSI AJIs
BO3/lyXa M BBIIYCKHOIO OTBEPCTHUs JUIA BO3AyXa, K CykeHHOH uacTH. CykeHue Kamepsl
NPEANOYTUTENIBHO  O0ecreunBaeT YJyYLIeHHOE YIpaBiIeHHe IepenajgoM MAaBJEHUS IO
TPAEKTOPUHU BO3AYLIHOIO MOTOKA. B 4acTHOCTH, MOCTENEHHbIE TPAAUEHTBI CYKAOLIENHCs 4acTu
(vacTel) YMEHBIIAIOT COMPOTHBIIEHHE B KaMepe U, TAKUM O0pa3oM, PeryJUpyIOT BO3IYIIHBIH
MIOTOK KOHTPOJIUPYEMBIM 00pa3oM.

IIpennouTurenbHO, yroja KOHYCHOCTH B PaclOjOKEHHON BBILIE MO MOTOKY YaCTH KamMepbl
MOXeT OBITh OOJIBIIIE YIiIa KOHYCHOCTH B PACIIOJIOKEHHAS! HIKE 10 TIOTOKY YaCTH KaMepbl 1/ HITH
IUTMHA PACIIONIOKEHHOH BBILIE MO TMOTOKY YacTU KaMepbl MOXKET OBbITh MEHbILIE, YeM JJINHA
PacnoJIOKEHHON HIKE MO MOTOKY YaCTH KaMepbL

B kaxnoM W3 TPUMEpPOB HACTOALIETO H300PETEHHs, COIEepIKalleM CY>KeHHe, YTrol
KOHYCHOCTH B PACIOJIOKEHHOM BBIIIE MO MOTOKY YaCTH KaMEPbl MOKET COCTABJIATh OT 25 10 35
rpazyCoB OTHOCHTEIBHO MNPOAOJIBHOM OCH Kamepbl, Oonee mpeamoututenpbHo 30 rpamycos.
Kpome TOro, yrosm KOHyCHOCTM B PAacCHOJIO)KEHHOW HMKE IO MOTOKY 4YaCTH KaMepbl MOXET
COCTaBNIATE OT 4 10 O TpagyCcoB OTHOCHUTENBHO NPONOJIBHOW OCH KaMmephl, Ooiee
NPEANOYTUTENBHO 5 TIpaaycoB. OTH KOHKPETHbIE YIJIbI KOHYCHOCTH OBUTH OIpENesIeHBI
aBTOPaMHM HACTOSIIEro N300peTeHns Kak 00eCIeunBaOLIIe ONTHMAIbHOE YBEINYEHHEe CKOPOCTH
BO3JYIIHOIO IIOTOKA B KaMepe IPU COXPAHEHUHM IOAXOMSINErO Iepenana IaBlIeHUs B
HCIIOJIb3YEeMON KaMepe YCTPOMCTBA JJIsl HAIIPABJIEHUS a3PO30JIs.

TunuyHble TpenNnOYTUTENbHBIE pa3MePbl YCTPONCTBA AJIsl HANPABIEHUS a3pO30Jii MOTYT
COCTaBJATh OT 14 1o 15 Mumnmumerpos B fiunHy, ot 10 g0 15 MuuinMeTpoB B 1uaMeTpe B Camou
LIMPOKOW 4YacTH W OT 1 A0 5 MWJIIMMETPOB B CaMOH Y3KOH YacTu, NpUYEM JIMHA
PacnoyIOKEHHON BBILIE MO MOTOKY YaCTH MOXKET COCTaBJATh OT 8 10 10 MUITMMETPOB, a AJuHA
PaCIONIOKEHHON HUXKE MO MOTOKY YacTH MOXET cocTaBisATh OT 30 ao 40 mwmuinmerpos. B
KOHKPETHOM IpUMepe AJIMHA YCTPOWUCTBA ISl HAPABJICHUS a3pO30JIsl MOXKET COCTABIISATh BCETO
46,5 MWUIMMETPOB, AMAMETP B €ro CaMOM IIHPOKOM YaCTH MOXKET COCTaBiATh 13,5
MUJUIUMETPOB, AUAMETP B CAMOM Y3KOH 4aCTH MOKET COCTABJIATE 2 MIJIJIUMETPA, MPUYEM AJIMHA
PacnoJIOXKEHHOM BBIIIE MO IMOTOKY YaCTH MOXET COCTAaBJATh 9,25 MWUIMMETpPOB, a [JIUHA
pacroJOXKEeHHON HUXKe IO TMOTOKY 4YacTH MOXKET COCTaBIATh 37,25 MUWIIMMETPOB. OTH
KOHKPETHBIE Pa3Mepbl YCTPOMCTBA AJI HAMPABJICHUS a3pO30Jisl MPEANOUYTUTENBHO IMO3BOJISIOT
eMy yZOOHO pa3MeInaTbCsi B CUCTEME JUJIsl HAIpPAaBJIEHUs adpO30Jisl, YTOObI BO3AYIIHBIH MOTOK

MOXKHO OBUIO PEryJMpPOBaTh U ONTHMU3UPOBATH C TOMOIIBIO YCTPOHCTBA.



B apyrom npumepe xkamepa yCTpONUCTBA AJI1 HAIIPABJICHUS a3PO30JI1 MOKET COAEPKATh IO
MEHbILIEH Mepe BE CYXXEHHbIE YaCTU. Y Ka3aHHbIE MO MEHbIIEH Mepe ABE CYXKEHHbIE 4acTH
MOTYT OBITh OFHOTO pas3Mepa, AJuHbI W/unu ¢opmsl. [1o MeHbIIEll Mepe Be CyK€HHBbIE 4acTU
UMEIOT OJJMHAKOBBIN pa3Mep, B 3TOM ciiydae 00e MM Kajkaas U3 YKa3aHHBIX 110 MEHbIIEH Mepe
ABYX CY’KEHHBIX YacTeil MOXET MPeACTaBJIsATh COOOH caMyl0 y3KYyIO 4acTh kamepsl. B kauecTse
aJbTEPHATUBBI, yYKa3aHHbIE MO MEHbIIEH Mepe ABE Cy)XCHHbIE€ YacTU MOTYT MMEThb Pa3HBIH
pa3Mep, JMHY u/uiu Gopmy.

[IpennoyTuTenbHO, YCTPOHCTBO MJIsi HAMpPABIEHUs a’po30Jii uMmeeT (GopMy Kpyrioro
MONEPEYHOro cedeHus. Ecnu cMOTpeTh U3 MIOCKOCTH, OPTOTOHAIBHON IUIOIIAAN MONEPEYHOrO
CEUeHMsI, TO JUaMeTp Kpyrjod wuim JroOol apyrod (OpMel MJIOMIATU TONEPEYHOTO CEYSHHUS
KaMepbl MOKET YMEHBLIATHCS UIN YBEIMYUBATHCA 110 JJIMHE YKa3aHHON KaMephl.

dopma Kamepbl YCTPOWCTBA ISl HAIMPABIEHHS adpO30Jisi TaKXKe MOKET 00ecreunBaTh
CPEACTBO yIpaBlieHUs1 naBiieHueM. Hampumep, CykeHHe CTEHOK KaMepbl MOXET 00ecneunBaTh
JOMOJIHUTENBHOE CPEACTBO YIPABJICHHS JAAaBICHUEM B JAONOJIHEHHE K TOMY, KOTOpPOe
o0ecrieunBaeTCsl OTHOCHTEIBHBIMH pPa3MepPaMH BIYCKHOTO OTBEPCTHS JUIsI BO3AyXa H
BBIITYCKHOTO OTBEPCTHsl JJsi BO3Ayxa Kamepel. Hanpumep, mnocTeneHHble TIpagueHTHI
CYJKAIOIIMXCA CTEHOK KaMmepbl MOIYT BJIHATbD HA YMEHBLICHHE COMNPOTUBIIEHUSA W,
CJIEIOBATEIbHO, TI'OMOI€HU3UPOBAaThb [AABJICHHUE Yepe3 OIPENEIEHHOE IONEPEeUYHOe CEYeHUe
KaMephbl.

[TpeanouTHTENbHO, CPEACTBO VYIPABICHHS JABJICHUEM MOXET OBbITh BBIIOJIHEHO C
BO3MOJKHOCTBIO O0€CHe4eHUs, NMPH HCHOJIb30BAHHU, IEpenana NaBJIeHHs MeEXAY BIYCKHBIM
OTBEPCTHUEM [UIl BO3AyXa U BBITYCKHBIM OTBEPCTHEM JJIs1 BO3AyXa B kamepe oT 75 no 110 mm
BOIsiHOTO cToji0a. [lepenan maBneHUs MOXKET MPEANIOUTHUTENIPHO NMPEACTABIISTh COOO0H maneHue
JaBJIEHHUs. JTOT AUAINA30H MaeHHs JaBJICHUS B KAMepe MPenCcTaBisieT COOON MaieHue JaBJIeHUs
IO JIUTMHE TPAJULIUOHHON CUTaPETHI

YceTpoiicTBo IS HaIpaBJIeHUs a’po30J1s MPEANOYTUTENBHO COZEPKUT
TEIUTOM3O0JIMPYIOLINI MaTepuall, HarpuMep, ractMaccy. KoHedHo, MOTyT OBITh HCIIOJIB30BAHbI
U JApyrue TeIUIOU3O0JUPYIOIINE MaTepuabl, U B YAaCTHOCTH, B 3aBHUCUMOCTH OT HPHUPOABI
a’po30JsL, KOTOPBIA 00pa3yercs CpPeACTBOM T'€HEPUPOBAHUS a3pO30Jsl, TPHUEM TaKue
MaTepHajbl U3BECTHBI CIIELUANNCTAM B JAaHHOH obnact TeXxHUKU. OHO U3 MPENMYIIECTB 3TOTO
3aKJIIOYAETCsl B YMEHBbLICHUH MOTEPh TEIIa B HAIMPABJISIOLIEM a3pO30Jb YCTPOUCTBE, TaK YTO
MokeT ObITh ynyuineH TeruioBod KIIJ[ cucremsbl 1iisi reHepuUpOBaHUS a’pO30Jisi. ITO UMEET
0co0o0€e 3Ha4YeHHUE, €CIIU CPEICTBO M'eHEPUPOBAHMS a3PO30JIsi COAEPIKUT HArPeBaTEeNb.

Kamepa ycrpoiicTBa [uisi HampaBieHUs] a3p030Jisi BHYTPH MOXeT ObITh peOpucroit. Takas
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KOH(Urypauuss MOXKET NPEUMYINECTBEHHO YMEHbIIATh KOJMYECTBO BO3AYIIHOTO IIOTOKA B
NOTPAaHUYHOM CJIO€ BJIOJIb CTEHOK KaMephl, YTO MOBBIIAET 3(PPEKTUBHOCTH CUCTEMBL.

Kamepa ycTpoiicTBa 11 HampaBleHHs a3po30Jsl IPEANOYTUTENBHO MOXKeT OBITh
U3rOTOBJIEHA C HUCHOJAb30BaHMeM TexHojoruil 3D-mewatn. Kamepa Takke MOXeT
INPEANOYTUTENBHO COAEPKAaTh LENbHBIN 3JIEMEHT, KOTOPbI YMEHBIIAET BAPUATUBHOCTb MEXKAY
sneMeHTaMu. MCronb30BaHHE ONHOTO 3JIEMEHTAa TaKKe MO3BOJIAET M30ekaTh HEOOXOAMMOCTH
cOOpKH HECKOJBKHX 3JIEMEHTOB, YTO IMOBBIIIAET MPOCTOTY HCIOJIB30BAHUS YCTPOHMCTBA. ITO
0CcOOEHHO BBITOJTHO, €CJIM, HAIpUMep, KaMepa HEeHCIpaBHA WU JOCTUTJIA KOHLIA CBOETO CPOKa
ciny:kObl 1 Ooyblie He paboTaeT, MOCKOJNBbKY HACTosilee M300peTeHue MO3BOJSIET OBICTPO U
JIETKO €€ 3aMEHSITh.

MoryT ObITb MpPENYCMOTPEHBI pAa3IUYHBIE TTOJOKEHUS] YCTPOWCTBA ISl HAIpPABICHHS
a’po30Nii B CHCTeMe MJis TeHepupoBaHUs a3po3osis. B onHOM mnpumepe cucrema i
TeHEePUPOBAHUS a’pO30JIs1 MOKET JOMNOJHUTEIbHO COAEpXKaTb HapPY>KHbIA KOpHyC JUIs
pa3MelIeHnsT KaMepbl YCTPOMCTBA AJIsl HAIpaBiIeHHs a3po3osst. Hapy KHbI KOpIyc MOXKeT OBbITh
BBITIOJIHEH C BO3MOXKHOCTBIO pa3MELIEHHUs] YCTPOMNCTBa JJisl HAlpaBlIEHUs a’po30Jisi, KOTOpOoe
MOXeT OBITh BBIIOJHEHO BCTABJIIEMbIM B CUCTEMY Ul T€HEPHUPOBAHHS a3PO30Jsl U yAAJSIEMbIM
u3 Hee. JTO obecreunBaeT 0co00€ MPENMYINECTBO, 3aKJIOYAIOIIEeCs B TOM, YTO I CUCTEMBbI
IUIi TE€HEPUPOBAHMS a3pO30Js1 MOTYT OBbITh MPEAYCMOTPEHBbI pPa3JIMYHblE YCTPOHCTBAa A
HaNpaBJIEHUs] a3pOo30Js1, B 3aBUCUMOCTH OT pPAa3jIMYHBIX OKCIUIyaTallMOHHBIX (PAKTOpPOB.
CnocoOHOCTh YCTPOWCTBA MJIsI HANPABJIEHHUSI a’pO30JI BCTABISITHCS M YIAIATBCS TaKXkKe
SIBJSIETCSI TIPEUMYIIECTBOM, 3AKIIOYAIONINMCS B TOM, YTO YKa3aHHOE YCTPOHCTBO MOXKET ObIThb
U3MEHEHO, €CJIM SKCIUIyaTALOHHbIE YCIOBHUS CHCTEMbI Ui T€HEPHPOBAHHS adpO30Jsl CO
BPEMEHEM MEHSIOTCS. YCTPOWCTBO JJsi HANpaBlEHUS a’po30Jii MOXKET JIOMOJHUTENBHO
COJZIEP>KaTh KpeIeXXHble CPEACTBA, KOTOPbIE 3aKPEIUISIIOT €ro Ha Hapy>KHOM KOPIyC€ CHUCTEMBI
IUis  TEHEepUpPOBAaHMsI  a’3pOo30Ji, HalpuMep, KOJbIEBOE VIUIOTHEHHE, KOTOpoe IIpH
HCIIOJIb30BAaHUH TPEOTBPALLAET HEXKeNaTeIbHOe IepeMellleHne YCTPONCTBa i HalpaBIeHUs
a’po30Ji1 B CHCTEME JJii FeHepUPOBAaHUs ad3po30Jisl. Y CTPOMCTBO Ui HAIPABJICHUS a3PO30JIs
MOXET JOTMOJHUTEIBHO 00€CTIeYNBATh CTPYKTYPHYIO LEJIOCTHOCTh CHCTEMBI IJIsl TeHEPUPOBAHUS
as’po30JIs.

IIpennodTurenbHO, CPEACTBO TI'€HEPUPOBAHUS a3pO30Jil CUCTEMbI JJIsl T€HEPUPOBAHMSI
a3p030JI1s1 MOXKET OBbITh PACIIONOKEHO CHAPYKH YCTPOHCTBA JJIsl HAIPABJICHUS a3PO30Jis W/ UJIH B
HETIOCPEACTBEHHON OJIM30CTH OT CcaMOil y3KOH YacTu KaMmepbl. B KkauecTBe ambTepHATHUBBI
CPEACTBO TEHEPUPOBAHUS a3pO30Js1 CHUCTEMBbl Ul TE€HEPUPOBAHMS adpo30Jii MOXKET OBITh

pacmosoXKeHO BHYTPU YCTPOMCTBA AJi HampasieHHs aspos3oiid. IlpemmylnecTBo pasMelieHus
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CPEACTBAa TEHEPUPOBAHHUS ad’pO30Jisl CHAPYXKM YCTPOWCTBA [IJIsl HAMPABICHUS a3pO30Jid
3aKJIIOYAaeTCss B TOM, YTO OHO He OyneT BO3AEHCTBOBaTH HAa BO3AYIIHBIA IOTOK B Kamepe
YCTPOMCTBA U1l HAINPaBJICHUs a3pO30Jii WIM M3MEHSATh 5TOT MOTOK. OAHAKO, €Ciau CPencTBO
T€HEpUPOBAHMs a3pO30Jisl PACIIONOKEHO BHYTPU YCTPOWMCTBA I HANPABJIEHUS] a3pO30Jisi, OHO
MOXXET OBITb BBINOJHEHO C BO3MOXKHOCTBIO JOIIOJHUTENIBHOIO PEryJHpPOBAHUS BO3AYIIHOTO
MMOTOKAa Ha TPACKTOPHWU BO3AYILIHOT'O IIOTOKA, HGfICTBy;[ KaK HallpaBJIArOLIasi, BOKPYT KOTOpOfI
JOJDKEH MPOTEeKaTh BO3AyX. B 3TOM mpumepe cpeacTBO reHepupOBaHUS adpPO30Jisi MOXKET TaKKe
JEeWCTBOBATh KaK JIOBYINKA JUIsl YJIABJIMBAHUS a3PO30JbHBIX YAaCTHUL], UMEIOIINUX Iuamerp Oonee
yeM npuOau3uTenpHo 1,0 MKM. DTO HE TOJIBKO yIAISET a3pO30JbHbIE YaCTHUIIBI, KOTOPbIE MOTYT
He IMOMacTb B JIETKHE IIOJB30BATENs, HO TAaKKe CIIOCOOCTBYeT OOECIIEYEeHHUIO JIydIlel
PaBHOMEPHOCTU pasMepa adpO30JIbHBIX YACTULl IIYTEM YHAJIEHUS YKA3aHHBIX a3pPO30JIbHBIX
Y4aCTULL

IIpeanodTuTenbHO, CPEACTBO NEHEPUPOBAHUS a3pO30Js MOXKET COAEP:KaThb HarpeBaTelb,
KOTOPBIN COAEPKUT JIFOOOE M3 CIENYIOLIEro. KEePaMHUKY, MPOBOJIOYHYIO CIHPANb, CPEICTBO
WHIYKIMOHHOTO HarpeBa, CPEACTBO YJBTPAa3BYKOBOIO HArpeBa H/WIM IbE303JEKTPUUECKOE
HarpeBaTesIbHOE CPEACTBO.

IIpennodturenbHO, CpPEACTBO TIE€HEPUPOBAHMSI  a’pPO30Js MOXKET JAONOJHUTENBHO
cofiep>kaTh (PUTHIIb, KOTOPBIH BCTAaBJSAETCA B KaMepy YCTPOWCTBA AJISI HANPABJIEHUS a3PO30Jis,
npuueM (QUTHIB MOXeT coo0marbesi ¢ pesepByapoM must ckuakoctu. Cucrema 1uis
TEHEPUPOBAHUS a’3pO30Ji1 MOXKET JONOJHUTENBHO COAEepKaThb YKa3aHHBIM pe3epByap A
KUAKOCTH. PUTHIIE MOXeT ObITh BCTAaBJIEH B KaMepy B CaMOW Y3KOW e€e 4acTh 4epe3 Io
MEHBIIEH Mepe OHO OTBEPCTHE.

B oagHOM npumepe cpeacTBO reHepUPOBAHUS a3PO30JIsl MOXKET JOMOJIHUTENBHO COAEPKATh
(UTHIB, KOTOPBII BCTaBIAETCS B KaMepy YCTPOMCTBA JJIsl HAMpaBJIEHUS a3pO30Jsi B CaMOH
y3KOHM 4acTH Yepe3 MO MEHbLIeH Mepe OJHO OTBEPCTHE, MpH4YeM (PUTHIIb MOXKET COOOMIaThCs C
pe3epByapoM il KHIKOCTH. B 3TOM mpuMepe CpeACTBO I€HEpUPOBAHHs a3pO30Jil MOXKET
COACPKATE HArpeBATCIIbHYHO CIIMpalb, NnpuieM  yKas3aHHas HarpeBarcjibHasa  Clivpalib
pacrosoXeHa B caMOl Y3KOH 4acTH KaMepbl WM IO CYLIECTBY B CaMOil y3KOW 4acTH Kamephbl.
@UTHUIIb MOKET BBITSITMBATH )KUAKOCTD U1 HCMIAPEHUS 0 MEHBLIEH MEPE U3 OJHOTO pe3epByapa
IUTsL KUAKOCTH, PACHOJIOKEHHOIO, HapUMep, CHAapy>KU KaMmepbl YCTPOWUCTBA AJIsI HAIPABJICHUS
aspo30JIs.

B cooTBeTcTBUY C APYTrUM aCMEKTOM HACTOSIILETO M300PETEHMSI, TIPEANIAraeTcsi yCTPOUCTBO
JUIl HamlpaBJICEHUs] a’3po30jsl sl MCIOJIB30BaHMA B CHCTEME Ul T€HepUPOBAHMs a3pO30Jid,

IIPUYEM YCTPOMCTBO COMAEP>KUT KaMepy C BIIYyCKHBIM OTBEPCTHEM JJIsl BO3JYXa U BBIIYCKHBIM
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OTBEPCTHEM [JIs1 BO3AyXa, NMPU 3TOM IIPU HCIONb30BAHMM a3P0O30Jb BBOJUTCS U3 CPEACTBA
FEHEPHUPOBAHUA a3PO30JIs1 B KaMEPy, U MPU 3TOM TPACKTOPHUA BO3AYLIHOI'O MOTOKA MPOXOAUT OT
BIIYCKHOT'O OTBEPCTHS JIs1 BO3/1yXa K BBIITYCKHOMY OTBEPCTHUIO UIsl BO3JyXa, YTOOBI NEPEHOCUTD
a’po30Jib K BBITYCKHOMY OTBEPCTHUIO AJI1 BO3AyXa, M IPHU 3TOM OTHOCUTEJbHBIE pa3Mephbl
BIIyCKHOTO OTBEPCTHUS JJIsI BO3AYXa M BBITYCKHOIO OTBEPCTHS JISI BO3MyXa BBIOPAHBI TAKHM
o0pa3om, 4TOOBI O0ECTeUUTh CPENCTBO YIIPAaBJICHHs NABJIEHUEM MJIs YIPABICHUS MEPEnagoM
I[aB.HeHI/Iﬁ MEXKAY BIIYCKHBIM OTBEPCTHEM IJId BO3AyXa W BBIITYCKHBIM OTBEPCTUEM IJIA BO3AYXA,
pU4YeM KaMepa YCTPOMCTBa AJIsi HAIPaBJIEHUS a3pO30Jisl COAEPIKUT PACIIOJIOKEHHYIO BBILIE 10
IMOTOKY 4YacCTb, KOTOpas CyKa€TCAd BOBHYTPb OT BIIYCKHOI'O OTBEPCTUA [JIsI BO3OAyXa U
PACHONIOKEHHYIO HIDKE IO IIOTOKY 4YacTb, KOTOpas Cy»XKaeTcsi BOBHYTPbL OT BBIIYCKHOIO
OTBEPCTHS JUIsl BO3JlyXa, U YIoJl KOHyCHOCTH PAaCIOIOKEHHOM BbIllle MO MOTOKY YacTH KaMephl,
eciu OHa umeercs, cocrasisieT oT 20 1o 40 rpagyCcoB OTHOCUTENBHO MPOAOIBHON OCH KaMepsbl, U
yroil KOHYCHOCTH pAacHOJIOKEHHOW HMKE MO TOTOKY YacTH KaMephl, €CJIM OHa HMeeTcs,
COCTaBJsieT OT 3 10 7 rpaiycoB OTHOCHUTENbHO MpPOAOJABHONW ocu kamepbl. Cucrema s
TeHEPUPOBAHHSI a3PO30JIsI MOKET IPEACTABIATh COOON 3JIEKTPOHHYIO CHrapeTy.

CnenyeT NMOHUMATD, YTO BCC MPHU3HAKU U IPCUMYIICCTBA, CBA3aHHBIC C OMMMCAHHBIM BBIIIC
YCTpOfICTBOM AJIs1 HaIllpaBJICHUS adpO030Jisd CUCTEMbI IJII TCHEPUPOBAHHSA aspO30Jisi, MOTYT B
paBHOI>'I CTCIICHU MPUMCHATHCA HUCKIIOYUTCIIBHO TOJBKO K YCTpOﬁCTBy AJis1 HaIpaBJICHUS
aspo30Js.

Bnycknoe oTBepcTHe A BO3AyXa U BBITYCKHOE OTBEPCTUE Il BO3AYyXa KaMepbl MOTYT
UMETh OIMHAKOBBIE pa3Meprl. B 3ToM ciyuae nepenaj AaBieHUs MEKAY YKa3aHHBIM BITyCKHBIM
OTBEPCTHEM IJIA BO3AyXa M YKa3aHHbIM BbIITYCKHBIM OTBECPCTHEM JIA BO3AyXa MOXET OBITH
paBeH HYJIIO.

BnyckHoe oTBepcTHE IS BO3AyXa MOMKET MMEThb OOJBIIMH pasMep, YeM BBIMYCKHOE
OTBEPCTHE ISl BO3AyXa. B 3TOM ciiydae MOKET HAOJIONATHCS PEe3yJIbTUPYIOIE MaJeHUe
JIaBJICHUs B KaMepe YCTPOMNCTBA JJIs1 HalpaBJIeHHsI a3PO30JIsl.

BHYCKHOG OTBEPCTUEC MJIA BO3AyXd MOXKET HUMETb MCHBIIUEC PA3MEPBI, YEM BBIITYyCKHOC
OTBEpCTHE M BO3AyXa. B 3TOM ciydae MOKeT HaOMIOOAaTbCs PE3yJIbTHUPYIOLIE YBEIUYCHUE
JIaBJICHUs] B KaMepe YCTPOMCTBA JJIs1 HalpaBJIeHMsI a3PO30JIsl.

IIpennoururenbHO, Kamepa yCTpONCTBa Jis HAaNpaBleHUs adpo30Jsi MOXKET COAepKaTb
CYKC€HHYIO 4aCTb, TaK YTO PACIIOJIOKCHHAs BBILIC IO MOTOKY YaCTh KaMEPhbI o6pa3013aHa MECKOY
BIIYCKHBIM OTBEPCTHUEM IJIA BO3AYyXa U Cy>KeHHOI\/'I YaCThIO, a PACIIOJOXKCHHAA HUKE IO MOTOKY
4aCTb KaMEpPhbI o6pa3013aHa MCXKOY Cy>KeHHOI\/'I YaCTbIO U BBIIMYCKHBIM OTBECPCTHEM IJIA BO3AYyXaA.

VYka3zaHHast Cy’K€HHast 4aCThb MOXKeET ObITh CAMON Y3KOH 4aCThIO KaMephl.
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IIpennodTuTenbHO, PacHoNIOKEHHAs! BBILIE IO MOTOKY 4acTb KaMEpbl M PaCIOJIOKEHHAas
HIDKE TI0 ITOTOKY 4aCTh KaMepbl MOT'YT CY2KaTbCsl, COOTBETCTBEHHO, OT BITyCKHOI'O OTBEPCTUS AJIs
BO3AyXa U BBIIYCKHOTO OTBEPCTUS Il BO3AyXa K CyKeHHOH dYacTu. CykeHue KaMmepbl
NPEANOYTUTENIBHO  O0ecreunBaeT YJyYLIeHHOE YIpaBiIeHHe IepenajgoM MAaBJICHUS IO
TPACKTOPUHU BO3AYIIHOIO MOTOKA. B 4acTHOCTH, MOCTENEHHBbIE MPAAUEHTHI CYKAKOLIEHCS 4aCTU
(vacTeli) yMEHBINAIOT COMPOTUBJICHUE B KAMEPE M, TEM CAMBIM, PETYJIUPYIOT BO3AYIIHBIA MTOTOK
KOHTPOJMPYEMBIM 00pa3zoMm.

IIpennouTuTenbHO, yroja KOHYCHOCTU PACHOJIOKEHHOM BBILIE MO MOTOKY YaCTH KaMepbl
MOXeT ObITb OOJIbIIE yIila KOHYCHOCTH PACIIOJIOKEHHON HUYKE TIO TMOTOKY YaCTH KaMepbl W/WIIH
JUTHHA PACIIONIOKEHHOHM BBILIE MO TIOTOKY YacTH Kamepbl MOXKET OBITh MEHbBIIE, YeM JJINHA
PacnoyIOKEHHON HIKE MO MOTOKY YaCTH KaMepBhL.

B kaxnoM W3 TPUMEpPOB HACTOALIETO H300PETEHHs, COIEepIKalleM CY>KeHHe, YTrol
KOHYCHOCTH PACIIOJIOKEHHOH BBIIIE MO MOTOKY YaCTH KaMepbl MOXKET COCTABJIAThL OT 25 1o 35
rPayCoOB OTHOCHUTENIBHO MPOIOJILHOW OCH Kamepbl, Oojiee mpenmodruteabHO 30 Tpagycos.
Kpome TOro, yronm KOHYCHOCTH pPacHOJIOKCHHOM HMXKE IO IOTOKY YaCTH KaMepbl MOXKET
cocTaBimsATh OT 4 10 O TpagycoB OTHOCHUTENBHO NIPONOJIBHOW OCH Kamepel, Oojee
NPEANOYTUTENIBHO 5 TpaaycoB. OTH KOHKPETHbIE YIVIbI KOHYCHOCTH OBUTH OIpENesIeHbI
aBTOPAMHU HACTOSIIEro H300peTeHHs A 00eCHeueHHs], NPU HCIIOIb30BAHUHN, ONTHMAJIBHOTO
YBEJIMYEHHUs] CKOPOCTU BO3AYLIHOIO IOTOKA B KaMeEpe NMPHU COXPAHEHUH MOAXOASALIEro nepenana
JABJICHUs B KaMepe YCTPOMCTBA [JIs1 HAIIPABJICHMsI a3PO30JIsl.

TunuyHble TpennOYTUTENbHBIE pa3Mepbl YCTPONCTBA AJIs1 HAMPABICHUs a3PO30Jisi MOTYT
COCTaBJIATH OT 14 1o 15 Mumumerpos B fiunHy, ot 10 g0 15 MuuinMeTpoB B 1uaMeTpe B Camou
LIMPOKOW 4YacTU W OT 1 A0 5 MWJIIMMETPOB B CaMOH Y3KOH YacTu, NpUYEM JIMHA
PacnoJIOKEHHON BBIIIE MO MOTOKY YaCTH MOXKET COCTABJIAThE OT 8 10 10 MuIIMMeTpoB, a AiauHa
PaCIOJIOKEHHON HUXKE MO MOTOKY YacTH MOXKET cocTaBjsATh OT 30 po 40 mwuinmerpos. B
KOHKPETHOM IpUMepe AJIMHA YCTPOWUCTBA ISl HAPABJICHHS a3pO30Jisi MOXKET COCTABIISATh BCETO
46,5 MWUIMMETPOB, AMAMETP B €ro CaMOM IIHUPOKOM YaCTH MOXKET COCTaBiATh 13,5
MUJUIUMETPOB, AUAMETP B CAMOM Y3KOHM YaCTH MOKET COCTABJIATh 2 MIJIJIUMETPA, IPUYEM JJINHA
PacHoJIOXKEHHOW BBIIIE MO IMOTOKY YaCTH MOXKET COCTaBJATh 9,25 MWJIIMMETPOB, a IJIMHA
pacMoJOXKEeHHONH HUXE IO IOTOKY 4YacTH MOKET COCTaBIATh 37,25 MUWIIMMETPOB. OTH
KOHKPETHbIE  pa3Mepbl yCTPOWCTBA JUIsI  HANpaBJEHUA  aj3p030Jsl  MPEANIOYTUTENIBHO
o0ecreynBaoT BO3MOXKHOCTb €ro yAOOHOrO pa3MelleHUsi B CHCTeMe Ui HalpaBlIeHHs
a’po30J1s1, 4YTOOBI BO3AYIIHBIM TOTOK 4Yepe3 YCTPOHCTBO  MOXHO OBUIO pPEryjIHpoBaTh U

ONTUMU3NPOBATD.
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B npyrom npumepe kaMepa yCTPONCTBA JJIsl HAIIPABJIEHUS a3PO30JIsl MOKET COAEPKATh 110
MEHbIIIEH Mepe IB€ CyXEHHblE YaCTU. YKa3aHHbIE IO MEHbLIEH Mepe [1B€ CyXEHHbIE 4YacTH
MOTYT OBITh OFHOTO pas3Mepa, AJuHbI W/unu ¢opmsl. [1o MeHbIIEll Mepe Be CyK€HHBbIE 4acTU
UMEIOT OZIMHAKOBBIA pasMep, MpuyeM 00e MM KaXIas U3 YKa3aHHBIX 110 MEHbILIEH Mepe IBYX
CY’)KEHHBIX YacTell MOTIyT MpPEACTaBNATH COOOH camble y3KHE 4YacTH KaMmepbl. B kauecTse
aNbTePHATUBBI, YKa3aHHbIE [0 MEHbIIEH Mepe JIB€ CYKEHHble YaCTH MOTYT HMETb Pa3HbIH
pa3Mep, JUIMHY W/uiu Gopmy.

IIpennoururenbHO, yCTPOMCTBO IJIsl HANPABIEHUS a3pO30Jii UMEET KPYIJIoe MOIMEepeuHoe
ceueHue. Eciay cMOTpeTh U3 IJIOCKOCTH, OPTOrOHAJbHON IUIOIIAAU MONEPEYHOro CEUeHUs], TO
AMaMeTp KPYIJon Wiu JFOOH npyroit (JopMbl TUIOIAAH MONEPEYHOrO CEYSHH KaMePhl MOKET
YMEHbBIIATHCS WIN YBEJIUYUBATHCS MO AJIMHE YKa3aHHONW KaMephl.

dopma Kamepbl YCTPOWCTBA ISl HAIMPABIEHHS adpO30Jisi TaKXKe MOKET 00ecreunBaTh
CpeAcTBa yIpaBiieHUs naBieHneM. Hampumep, cy’keHHE CTEHOK KaMepbl MOXKET 00ecrednBaTh
JIOTIOJIHUTENbHOE CPEACTBO YIpPAaBIEHUS JaBJI€HHEM B JOMNOJHEHHE K TOMY, KOTOpOe
o0ecrieunBaeTCsl OTHOCHTEIBHBIMH pPa3MEpPaMH BIIYCKHOTO OTBEPCTUS Ui BO3AyXa H
BBIIIYyCKHOTO OTBEpPCTUsl [Jid BO3Ayxa Kamepbl. Hampumep, mnocTeneHHble TIPaJUEHTHI
CY’KAIOLUXCS CTEHOK KaMepbl MOIYT CHOCOOCTBOBATh YMEHBIIEHHIO CONPOTUBIICHUS W,
CJI€I0BATEIbHO, TOMOT€HU3UPOBATh IaBJICHUE B ONPEEICHHOM MONEPEUHOM CEYEHUH KaMephl.

[TpeanouyTHTENbHO, CPEACTBO VIPABICHHS JABJICHHEM MOXET OBbITh BBIIOJIHEHO C
BO3MOJKHOCTBIO O0€CHeYeHUs, NMPH HCHOJb30BAHUM, NeEpenana NaBJIeHHs MeXAY BIYCKHBIM
OTBEPCTHUEM Il BO3yXa U BBITYCKHBIM OTBEPCTUEM JJIsl BO3AyXa B kamepe oT 75 no 110 mm
BoAsiHOTO cToji0a. [lepenan maBiaeHUs MOXKET MPENIOUTHTENbHO NMPEACTABISTh COOON ManeHue
JaBJIEHHsI. ITOT AUANA30H MaJeHHUs JaBJICHUS B KAaMepe MpencTaBisieT CoOON MmaieHue JaBJIeHUs
10 JUTHHE OOBIYHON CHTapeThl.

YcrpoiicTBo IUTSt HaIpaBJIeHUs a’po30Jis MPEANOUYTUTENBHO COZIEPIKUT
TEIUTOM30JIMPYIOLINI MaTepual, Hanpumep miacrmMaccy. KoHedHo, MOryT ObITh UCIIONIb30BaHbI U
Apyrue TeIUIOM30JIUPYIolMe MaTepualbl M, B YaCTHOCTH, B 3aBHCHUMOCTH OT XapakTepa
a’po30Ji, KOTOPBIH TE€HEPUPYETCs CPEACTBOM TI'€HEPUPOBAHHUS a’po30Jid, IpPUYEM TaKue
MaTepHajbl U3BECTHBI CHEMAINCTaM B NaHHOH oOnactu TexHUKH. OIHUM U3 MPEUMYLIECTB
3TOTO SIBJISIETCSl CHUXKEHUE MOTEphb TeIlla B HAPABISIOLIEM a3p030Jib YCTPONCTBE, TaK UTO €ro
teruoord  KIIJ[ mosker ObITh ynyuineH. DTO uMeeT oco0oe 3Ha4YeHHe, €CJIH CPENCTBO
TeHEePUPOBAHUS a3pO30Jis COAEPKUT HarpeBaTellb.

Kamepa ycTpolicTBa [UIsl HarpaBJIeHUs] a3po30Jisi MOXKeT ObITh pebpuctoit BHyTpu. Takas

KOH(Urypauus MOXET NPEUMYINECTBEHHO YMEHbIIAThb KOJMYECTBO BO3AYIIHOIO IIOTOKA B
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NOTPAaHUYHOM CJIO€ BJIOJIb CTEHOK KaMepbl, YTO MOBbIIAET 3(PPEKTUBHOCTD YCTPONUCTBA.

Kamepa ycTpolicTBa 1UIsi HampaBlIEHHST a3pO30Jisi TPEANOUYTHTENIbHO MOXKET ObITh
U3rOTOBJIEHA € MCHOJb30BaHMEM TexHojorud 3D-meuatn. Kamepa Takke MOXeET
NPEANOYTUTENIBHO CONEPKATD LEIbHbIA 3JIEMEHT, KOTOPbI YMEHbIIAET BAPHATUBHOCTb MEXKAY
sneMeHTaMu. Mcronp30BaHNe OFHOTO 3JIEMEHTa TakKe MO3BOJIsAeT n30eratb HeoOXOOMMOCTH
cOOpKHM HECKOJBKHX 3JIEMEHTOB, YTO IOBBIIIAET MPOCTOTY HCIOJB30BAHUSI YCTPOMCTBA. ITO
0COOEHHO BBITOIHO, €CJIM, HAaNpUMep, KaMepa HEHCIIpaBHA MM JOCTHIJIA KOHI[A CBOETO CpOKa
ciny:kObl 1 OoJsibile He paboTaeT, MOCKOJNbKY HACTOsilee U300peTeHue MO3BOJsIeT OBICTPO U
JIETKO €€ 3aMEHSTb.

[TpennoyTuTeNnbHO, YCTPOHCTBO JJIST HANPABIEHHS a3PO30Jii MOXKET OBITh BBIIIOJHEHO C
BO3MOJKHOCTBIO BCTABJICHUSI B CUCTEMY JJIsl TEHEPUPOBAHUS adp030Jisi M YAAJICHUSI U3 Hee. ITo
obecnieunBaeT 0co00Oe MPEHMYINECTBO, 3aKJIOYAIOMIEECss B TOM, YTO JUII CHUCTEMBI JUIsI
TEHEPUPOBAHMS a3pO30JiI  MOTYT OBITh TNPEAYCMOTPEHBI pPAa3JIMYHbIE YCTPOWCTBA IS
HANpaBJIEHUs] a3pO30Js, B 3aBUCHUMOCTH OT PAa3JIMYHBIX SKCIUIYaTalUOHHBIX (DaKTOPOB.
CrnocoOHOCTh  YCTPOWCTBA MJIsi HANpaBJIEHHs] a3pO30Jisi BCTABISITBCS M YOAIATHCS TaKKe
SABJIICTCA NPCUMYLICCTBOM, 3dKIIFOYAOMUMCA B TOM, YTO YKa3aHHOC YCTpOﬁCTBO MOXKET 6bITb
U3MEHEHO, €CJIM SKCIUTyaTallMOHHBbIE (DAKTOPBI CHCTEMbI Ui TE€HEPHPOBAHHS a3pPO30Jii CO
BPEMEHEM MEHSIOTCS. YCTPOHCTBO Uil HAIMpPABJICHHUs] a’pO30Jii MOXKET JIOMOJIHUTENbHO
COepIKaTh KPEeneKHbIe CPENICTBA, KOTOPbIe MPUKPEIUISIOT €ro K Hapy>KHOMY KOPIYCY CHCTEMBI
IJIsl TEHEPUPOBAHUS a3pO30JIsl, HAPUMEp, YIUIOTHUTEIBHOE KOJBLO, KOTOPOEe MPEeaoTBpallaeT
HEXKEeJaTeNIbHOE TEepEeMEIeHHe YCTPOWMCTBA JJIsi HAMpaBJICHUS adpOo30Jii B  HCIOJIB3yEeMOM
CHCTEME Ui TEHEPUPOBAHMsS ad’pO30Jisi. YCTPOWCTBO U HAMPABJIEHHS adPO30Jsi MOMKET
JOTIOJIHUTEIBHO 00eCeYrBaTh CTPYKTYPHYIO IEJOCTHOCTh CHCTEMbI JJIsi TE€HEPHPOBAHMS

a3pO30JIs.

KPATKOE OITMCAHME YEPTEXEN

Hekotopble mnpeamnodTuTeNbHbIE BAPUAHTHI BBIMOJHEHHUS W300peTeHust Tenepb OyayT
OnHrcCaHbl UCKIIHOYUTCIIBHO MOCPECACTBOM IMpUMEpPA CO CCBIJIKOM Ha npujara€Mbi€ YCPTECXKH, HaA
KOTOPBIX:

@Our.1A-1C u300pakaroT cXeMaTHYeCKHUe BHUIIbI YCTPOWMCTBA JJIsl HATIPABIICHUS a3PO30JIs,
BBITIOJIHEHHOT'O B COOTBETCTBUU C BAPUAHTOM BbIITOJIHCHUA I/1306peTeHI/I$[;

Our.2A-2C u300pakaroT CXeMaTHYeCKHUe BHUIbI YCTPOWMCTBA ISl HATIPABIIEHUS adPO30JIs,
BBITIOJIHEHHOI'O B COOTBETCTBUU C APYT'UM BAPHUAHTOM BBITIOJTHCHUS 1/1306pereH1/1;{;

@ur.3A-3C u300pakarOT CXeMaTUYECKHUE BHIbI CUCTEMbI JJIi T€HEPHPOBAHUS adPO30JIs,
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BBITIOJTHEHHOH B COOTBETCTBHH C BAPHAHTOM BBIOJTHEHHS U300peTEeHUs; U
Our.4A-4C u300pakarOT CXeMaTUYECKUE BHIbI CUCTEMbI JJIi T€HEPHPOBAHUS adPO30JIs,

BBITIOJIHEHHOMN B COOTBETCTBUHU C APYrUuM BapHUAHTOM BBINTIOJIHEHUA H306peTeHI/IH.

ITOAPOBHOE OITMCAHUWE U30BPETHU A

@ur.1 u3obpaskaeT mpuMep yCTpoiicTBa 1 st HAMpaBJIEHUST ad3PO30Jisi, BHIMOJIHEHHOTO B
COOTBETCTBUM C HACTOSIIIUM H300pereHneM. Ha ®dur.1A moka3aH CXeMaTU4eCKUI BHJ TAKOTO
ycrporicta 1, Ha ®@ur. 1B nokasan Bug cOoky ycrpoiicta 1, a Ha @ur.1C nokasaH BUA CBEpXy
ycrpoiictBa 1. Ha xkaxxnom u3 @ur.1A-1C MOXHO BUAETb, UTO YCTPOWCTBO JUIsl HAIpaBJIEHUS
aspososisi 1 coaepkuT BIyCKHOE oTBepcTHE 11 1y1s BO3nyXa M BBINYCKHOE OTBepcTHE 12 muid
Bo3ayxa kamepbl 10. CpencTBo MOCTaBKH a’po30Jisi CUCTEMbI JUIsl T€HEPUPOBAHMS a3pO30Jis
MOXET OBbITh BBIMIOJHEHO TAKUM 00Pa3oM, YTO a3pO30Jib BBOIUTCS W3 CPEACTBA T'€HEPUPOBAHMUS
a’po30J1s1 CHUCTEMBI i1 TEHEPUPOBAHUS aj’po30is B kamepy 10, mpu 5TOM TpaexkTopus
BO3JyIIHOIO MOTOKA MPOXOAUT OT BIYCKHOrO OTBEepCTUs 11 K BBIMYCKHOMY OTBEPCTHIO 12,
94TOOBI MEPEHOCHUTH a3P030JIb K BBITyCKHOMY OTBEpCTHIO 12.

Crnenyer moHuUMaTh, uTO JI0O0OE OMHMCAHUE, Kacarolleecs pa3MepoB KaMepbl YCTPOWCTBA
IUI HampaBlIEHHUs] a3po30Jsi B IPUMeEpPax, MOKa3aHHBIX Ha JIOOOM M3 depTelkel, Hampumep,
«camast y3Kasi 4acCTb», «CY)KE€HHas YacTb», «IUIOLAAb IIONEPEUYHOrO0 CEUEHHUs», pa3Mepbl
«BITyCKHOI'O OTBEPCTHsI JJI BO3AYyXa» UJIU «BBIIYCKHOIO OTBEPCTHs ISl BO3AyXa» MPUBOAATCS
CO CCBUIKOH Ha BHYTPEHHUE pa3Mepbl YKA3aHHON KaMephbl.

Ha ®ur.1 oTHOCHUTENBHBIE Pa3MepPbl BIYCKHOIO OTBEpCTUs 11 M BBIMYCKHOrO OTBEPCTHS
12, a TaxXke OTHOCHUTEJIBHOE CYy)XEHHE pACIOJIOKEHHOW BbIIE O NOTOKY 4YacTu 14 u
PACIIONIOKEHHON HMXKE IO MOTOKY 4YacTu 15 xamepnl 10 MoryT ObITh BBIOpAHBI JUISl TIOJTYYEHUS
CPeINCTBAa YNPABJICHUs NABJICHHUEM IJIs1 YIPABJIEHUS IEPenanoM AABJICHHUS MEXIy BIYCKHBIM
orBepctueM 11 u BeimyckHbBIM OTBepcTHeM 12 kxamepbl 10 ycrpoiictea 1. B wacTHOCTH,
OTHOCHUTEJIbHBIE pa3Mepbl BIIyCKHOIO OTBepCTUs 11 M BBIMYCKHOro oTBepCcTHs 12 Takke MOryT
BJIUATH HA CKOPOCTh U MHTEHCUBHOCTh BO3AYILIHOIO NOTOKA BHYTPHU Kameps! 10.

Bnycknoe oteepctue 11 wu BbImyckHOe oTBepcTHe 12 mnokasanel Ha @ur.lB c
OIMHAKOBBIMM pa3mepamu. B 3ToM ciydae nepenasn AaBieHUs MEXAY YKA3aHHBIM BITyCKHBIM
OTBEPCTHEM MJIs1 BO3AYXa U YKA3aHHBIM BBITYCKHBIM OTBEPCTHEM U1 BO3[yXa MO CYLIECTBY
paBeH Hymo. CpencTBo ympaBieHHs [aBICHHEM MOXKET JOMOJHUTENBHO OOECIIeYnBaThCA
dopmoit kameprr 10 ycrpoiictea 1. Kamepa 10 mokasana na @ur.1B conepskareil Cy:keHHYIO
4acThb 13, KOTOpas Takke sBJIeTCsl CaMOM y3KoM 4acTero 13 xamepsnl 10. PacnonoxxenHast Bbilne

1o NOTOKY 4acTh 14 xamepnl 10 oOpazoBaHa MexIy BIYCKHBIM OTBepcTHEM 11 M CyskeHHOH
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gacTeio 13, a pacroyio)keHHasi HMXKE 1O TMOTOKY 4dacTh 15 kamepsl 10 oOpa3oBaHa Mexmy
CY>KEHHOU 4YacTbi0 13 ¥ BBINyCKHBIM OTBepcTHEM 12. Mexny BHycKHbIM OoTBepcTHEM 11 u
caMOM y3KOH 4acTbr0 13 pasMepsl IUIOIAAN MONEPEYHOro ceueHust kamepbl 10 yMeHbIIArOTCs, U
MO3TOMY MEKAY HUMM CYILIECTBYeT MNaJeHue naBjieHus. Mexay camoil y3ko dacTteio 13 u
BBIIYCKHBIM OTBepCTUEM 12 pa3mepsl MIJIOLAAN MONEPEYHOro ceueHus kamepsl 10 Bo3pacraror,
Y MO3TOMY MEXAY HUMH CYLIECTBYET yBeJluueHue napyieHus. B camoii y3koi yactu 13 umeercs
obnacTe HHU3KOro naBieHus. Kpome Toro, cyxeHwe cTeHOK kamepbl 10, Kak MOKa3aHO Ha
@ur. 1B, obecnieunBaeT CpencTBO YIPaBJIEHHs NABJICHHEM 3a CYET MOCTENEHHBIX TPAJUEHTOB
CY’KAIOIUXCS ~ CTEHOK, KOTOPbIE  CIMOCOOCTBYIOT ~ YMEHBLICHHUIO  CONpPOTHBJICHUS U,
CJIeIOBATEIbHO, TOMOT€HU3UPYIOT AABJIEHUE B KOHKPETHOM IONEPEYHOM cedueHuu kamepsl 10.
ITanenne nasnenus B kamepe 10 ycTpolictBa 1 Mexxay BIyCKHBIM OTBepcTHEM 11 1 caMoil y3kou
4acThl0 13 MOXET MPEeamOYTUTENBHO COCTaBiATh OT 75 mo 110 MM BoxmsiHOro crtonba, 4TO
NpeACTaBisieT COOOH NUana3oH NaieHus! JaBJICHUS 110 JIMHE OOBIYHON CUTapeThl.

B anpTepHAaTHBHBIX BapuaHTaxX BBINOJIHEHUs BIYCKHOE OTBepcTHe 11 W BBIMyCKHOE
oTBepcTHe 12 MOTyT, B KayeCTBE albTEPHATHUBBI, UMETb Pa3Hble pa3Mepbl, 3PPeKThl KOTOPBIX
OyAyT OMMCaHBI HIDKE CO CCUTKOM Ha Dur.4.

B coorserctBun ¢ s¢pdexrom Bentypu, camast y3kas gacte 13 xameper 10 sBistercs
MECTOM, B KOTOPOM BO3AYILIHBIA IOTOK Y€pe3 YCTPOMCTBO | AJid HampaBlIeHHs adpO30Jis
SIBJSIETCSI CaMbIM OBICTpBIM. IlyTeM ymnpaBieHHs pasMepoM M KOH(HTrypamuend caMod y3KOH
gactu 13 xamepel 10, MOXHO peryampoBaTb Kak CKOPOCTb BO3AYLIHOIO IOTOKA, TaK H
HanpaBJeHUe BO3AYLUIHOIO MOTOKA, IPU 3TOM Pa3MEPOM YaCTHL IIOJYYEHHOTO a3p030Jii MOXKHO
ynpaBisaTh Oojiee TOYHO U, B YAaCTHOCTH, YMEHbILIATh IO CpPaBHEHUIO C W3BECTHBIMHU
ycrporictBamu. Kpome Toro, dem ObiCTpee MNpH HCMIOJB30BAHMM BO3IAYIIHBIM TOTOK Ha
TPAEKTOPUHU BO3AYIIHOTO MOTOKA, TEM OOJIbIIE a3pO30Jisi MOJKET JTOCTABISITHCS TOJIb30BATEIIIO,
YTO MPHUBOAHT K Oonee 3PPeKTHBHOMY MEXaHH3MYy JOCTaBKU a’3po30Jisi M K MOBBIIEHUIO KaK
3¢ (PEeKTUBHOCTH CUCTEMBI JUJIi TEHEPUPOBAHUS a3pPO30Jisi, B KOTOPYIO MOKET OBbITb BCTaBJICHO
yCTPOUCTBO 1, Tak ¥ OOIIVX OLIYLIEHUH OT KyPEHUs AJIsl TIOJb30BATES.

Kak mnokazano Ha @ur.1B, kak pacnosnoskeHHas Bbllle MO NOTOKY 4YacTh 14, Tak u
pPacnoyIOXKEeHHAasi HUXKe MO MOTOKY 4acThb 15 kamepsl 10 cykaercs BOBHYTPb OT, COOTBETCTBEHHO,
BIIYCKHOIO OTBepCTHs 11 M BBIMyCKHOrO OTBEpCTHs 12, B HaNpaBIe€HUU CaMOW Y3KOM 4acTH WUJIH
cyxenHoi wactu 13 kamepsr 10. Cyxenme kamepsl 10 npeuMymecTBEHHO oOecneunBaeT
YIy4LIEHHOE YIPaBICHUE IEpenagoM IaBjeHUs 10 TPAeKTOPUM BO3AYLIHOIO NOTOKAa. B
YaCTHOCTH, IOCTENEHHBbIE TIPAJAUEHThI CYXAKOLIUXCS YaCTe YMEHbBINAIOT CONPOTUBJIEHUE B

kamepe 10 u, TeM caMbIM, PEryJIMPYIOT BO3AYIIHBIM MOTOK YIPABIsIEMbIM 00pa3oM.
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YTron KOHYCHOCTH PacIOJIOKEHHOM BbIlE IO MOTOKY 4dacTu 14 kamepel 10 mokasaH Ha
@ur.1B GonbmmM, 4eM yroj KOHyCHOCTH PACIOJIOKEHHON HMXKE IO MOTOKY 4YacTu 15 xamepsl
10. Kak Taxxe mokas3aHoO, AJIMHA PACIIOJOKEHHON BbILIE MO MOTOKY 4YacTu 14 MeHblue, yem
JJIMHA PACIOJIOKEHHOH HIDKEe MO MOTOKy dactu 15 kameper 10. Takum oOpasom, BO3AyX,
KOTOPBIH TIPH HCIOJb30BAHUU TOCTYMAET B YCTPOHMCTBO 1, OymeT yCKOpSATbCS OT BIIyCKHOTO
orBepcTus 11 k caMoil y3KOM 4acTu WK Cy>KE€HHOH 4acTu 13, a 3aTeM MOCTENEHHO 3aMeNJIAThCS
OT CaMOHM y3KOH 4YaCTU WJIM CYXEHHON 4acTu 13 K BBINYCKHOMY OTBEPCTHIO 12, mpu 3TOM
BO3JYIIHBINA MOTOK OyzeT Hanbosee ObICTPBIM B CAaMOH Y3KOW YaCTH WM CY’KEHHOH yactu 13.

Ha ®ur.1B yron © kOHyCHOCTH PacrioioKeHHOMN BhIIIE O MOTOKY YacTu 14 cocrasisier
30 rpanycoB, a yroa ¢ KOHyCHOCTU PacIHOJIOXKEHHON HUXKe MO MOTOKY 4acTu 15 cocrasiser 5
rpaaycoB. YTJbl KOHYCHOCTH OBbUIM OMNpenejeHbl TakhuM o0pa3oM, dYTOObI O0ecneduThb
ONTUMAJIBHOE YBEJIUYEHHE CKOPOCTH BO3IYLIHOIO MOTOKa B Kamepe 10 B camol y3KOH 4acTu
WU CY’KE€HHOW 4YacTH 13, 4TO MPUBOAMUT MPHU UCHIOJB30BAHUM K COOTBETCTBYIOLIEMY Mepenany
nasneHust B kamepe 10 ycrpoiictBa 1 nns nHampasnenust asposons. JlimHa ycrporictea 1 B
npuMepe, nokaszaHHoM Ha @ur.1B, cocrtaBiser 46,5 MWIIMMETPOB, AMAMETP B €r0 Camou
LIMPOKOU YaCTU COCTaBJAET 13,5 MUJUIMMETPOB, TUAMETP B €0 CaMOM y3KOM 4aCTU COCTaBJISIET
2 MwuMMeTpa, [JIMHA pACMOJOXKEHHOM BbIlE€ MO MNOTOKY d4actu 14 cocrasmsier 9,25
MWJIJMMETPOB, a [UIMHA PAaCHOJIOKEHHOM HMXKE IO IOTOKY 4vactu 15 cocrasyser 37,25
MUJUTUMETPOB.

Kak mokazano Ha @wr.1C, yctpoiictBo 1 umeer kpyriyro GopMy MONEPEYHOrO CEYESHHUS.
Kak mokazano Ha @ur.1B, ¢opma nomepeuHoro cedeHust ycTpoWcTBa 1 yMeHbIIaeTcs OT
BIIYyCKHOrO oOTBepcTusi 11 Kk camol y3kOM 4YacTH WM CyK€HHOH uactu 13, a 3arem
YBEJIMYMBAETCS OT CAMOM Y3KOH YaCTU WJIM CY>KEHHOH 4acTh 13 K BBITYCKHOMY OTBepCTHIO 12.
DOopMBI MONEPEUHOr0 CEUYEHMs] BIYCKHOro orBepctust 11 u BeIMyckHOro orsepctus 12 mo
CYLECTBY WAEHTUYHBI, TAK YTO MEpenaj AABJICHUS MEXAY HUMHU 10 CYLIECTBY PaBEH HYJIO.

YcerpoiictBo 1, m3obpakeHHoe Ha Dur.l, MokeT OBITh W3rOTOBJIEHO, HANpPUMEp, U3
IUTACTMACCHI, KOTOpasi SIBISIETCS TEIUIOM3OJHpyromed. Takke MOryT ObITh HCIONB30BAHBI H
Apyrue MNOAXOASINNE TEIJIOU3OIUPYIOLIUE MaTepuaibl, KOTOPbIE W3BECTHBbI CHELUAINCTAM B
TaHHOM 00NacTH TeXHUKH. [IpenmMyInecTBo 3TOro 3aKiIo4yaeTcss B TOM, YTO KOTAa yCTpOHCTBO 1
BCTaBJIEHO B CUCTEMY JIJIsl TEHEPUPOBAHMS a3PO30JIsl, CHCTEMA MOYKET UMETh OOJIBIINI TETJIOBOM
KIIJI, mocKOJbKY MOTEPU TeIUIa CHIDKAIOTCS. JTO MMeeT 0co0oe 3HA4YeHHE, €CIH CPEICTBO
TeHEpUPOBAHUs a3PO30JIsl COAEPKUT HArpeBaTellb.

Xora Ha Pur.l u He nmokazaHo, kamepa 10 ycrpoiictBa 1 1y HampaBieHHs] a3pO30Js

BHYTPU MOKET ObITh peOpucToil. Takas KOH(QUIrypaLus MOXKeT NPEUMYIIECTBEHHO YMEHbIIATh
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KOJIMYECTBO BO3AYLIHOIO IOTOKA B MOTPAHUYHOM CJIO€ BAOJb CTEHOK KaMEphl, UYTO MOBBILAET
KII/I cucremsl.

Kamepa 10 ycrpoiictBa 1, mnokasanHas Ha <Pur.l, Moxer OBbITb H3rOTOBIEHA C
UCTIONIb30BaHNeM TexHonorui 3D-nmewatn. D1oT cnoco® MokeT ObITh MCHOJNB30BaH IS
W3rOTOBJIEHUsT kamepbl 10, KOTOpas COAEpPKUT LEJIbHBIM 3JEMEHT, Kak IMoka3aHo Ha Pwr.l,
KOTOPBIN YMEHbBIIAET BAPUATUBHOCTb MEXAY 3JeMeHTaMu. Mcronb3oBaHHE OAHOIO 3JIEMEHTa
TAKXKe MO3BOJISIET M30ekKaTh HEOOXOMUMOCTH COOPKHM HECKOJBKUX 3JIEMEHTOB, IMOBBIIIAS, TEM
CaMbIM, IPOCTOTY UCIOJIb30BaHUsl yCTPONCTBA | A HanpaBiaeHUs a3pOo30Jis.

Ha ®ur.2A-2C nokasaH apyroil BapHaHT BbIIOJHEHMs] YCTPOMNCTBA 2 NI HampaBlIeHUs
a3p030JIs, BBITOJHEHHOTO B COOTBETCTBUH C HACTOSIINM H300peTeHHeM. YCTpOHcTBO 2 s
HAIPABJIEHUs a3pO30Jis COAEPKUT Kamepy 20, HMEIOLIY0 BIIyCKHOe OTBepcTue 21 muis Bo3ayxa
U BBIyCKHOE oOTBepcTue 22 nis Bo3ayxa. CpeAcTBO AOCTaBKU a3PO30Jsl CUCTEMBl IS
T€HEPUPOBAHMSI a3PO30JIsT MOXKET OBITh BBIITOJHEHO TAKMM OOpa3oM, YTO IMPH HCIOJIb30BAHUH
a’3p030Jb BBOAMUTCS M3 CPEACTBA T'€HEPUPOBAHUS a3pO30Jsl CUCTEMBbl JUIsi TE€HEPUPOBAHUS
a’po3onst B kamepy 10, mpu 3TOM TpaeKkTOpHUsl BO3AYLIHOIO MOTOKA MPOXOAUT OT BIIYCKHOTO
orBepcTusi 21 K BBIMYCKHOMY OTBEPCTHIO 22, 4TOOBI NMEPEHOCHUTH a3pO30Jib K BBITYCKHOMY
oTtBepcTHIO 22. OTHOCUTENBHBIE pa3Mepbl BIIyCKHOTO OTBEpCTUs 21 M BBIMYCKHOIO OTBEPCTHS
22, a TakXKe OTHOCHUTEJIbHOE CYXXEHHE pPACIOJIOKEHHOM BbIIIE IO MOTOKY YacTu 26 u
PaCHOJIOKEHHOH HUKE MO MOTOKY YacTH 27 kamepbl 20 MOryT ObITh BBIOPAHBI I MOJYYEHUsI
CPEICTBA YMNPABJICHUs] NABJICHUEM JJIsl YIIPABJIEHUS NEPEnaaoM AAaBJICHHUS MEXIY BIYCKHBIM
orBepcTueM 21 U BBIMYCKHBIM OTBepcTUeM 22 kamepbl 20 ycTpolcTBa 2 1l HANpPaBJICHUS
a’po30Js. B 4acTHOCTH, OTHOCUTENBHBIE pa3Mepbl BIYCKHOIO OTBEPCTUS 21 M BBIMYCKHOTO
OTBEpCTUs 22 TaKXK€ MOTYT BIUATh HA CKOPOCTb U MHTEHCUBHOCTb BO3AYIIHOIO MOTOKA BHYTPH
kameps! 20.

Bnycknoe oteepctue 21 wu BbIyckHOEe oOTBepcTHe 22 mnokasanel Ha Pur.2B ¢
OIMHAKOBBIMM pa3Mepamu. B 3ToM ciydae nepemnaj AaBleHUs MEXAY YKA3aHHBIM BITYCKHBIM
OTBEPCTHEM [JIs1 BO3AYyXa U YKA3aHHBIM BBIITYCKHBIM OTBEPCTHEM AJI1 BO3JyXa MO CYLIECTBY
paBeH Hymo. CpencTBo ympaBieHHs [NaBICHHEM MOXKET JOMOJHUTENBHO OOECIIeYnBaThCs
dbopmoit kamepsl 10 ycTpolicTBa 2 st HanpasieHust aspo3osst. Kamepa 20 nmokasana Ha @wur.2B
COZEpIKAILEHN CYKEHHYIO 4acTb 23, KOTOpasi TAKXKE SIBJIAECTCS CaMOW Y3KOW 4YacTbiO 23 KaMmephl.
IlokasaHo, 4TO camasl y3Kas 4aCTb WIM CY>KEHHas 4acTb 23 yCTpOWCTBa 2 Uil HalpaBIEHUs
a’pO30JIs1 PACIIOJIOKEHA MEKY PACIIONIOKEHHOM BBILIE MO MOTOKY YaCThIO 20 U paCOJOKEHHON
HIDKE 10 MOTOKY 4acThio 27 kamepsl 20.

Mexny BHOyCKHbBIM OTBepcTHEM 21 M caMOH y3KOM 4YacTer0 23 pasmepbl ILIOINAIU
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MOMEPEYHOro cedeHust kamepbl 10 yMEHbIIAIOTCS, U TMO3TOMY MEXIYy HHUMH CYLIECTBYET
najeHue naBiieHus. Mexny camol y3KOW 4acTbi0 23 M BBIIYCKHBIM OTBEPCTHEM 22 pa3sMephI
IJIOLIAAU MONEPEYHOro ce4eHust kamepbl 20 BO3pacTaroT, U MO3TOMY MEXKJY HUMH CYIIECTBYET
yBeJMUYeHne naBieHus. B camoli y3koi wactu 23 umeercst obnacTe HU3KOro nasneHus. Kpome
TOrO, Cy)XKeHHe CTEeHOK Kamepbl 20, kak mnoka3aHo Ha @ur.2B, olecrnednBaeT CpencTBo
VIOPABJICHUs] [AABJIEHUEM 3a CUET IIOCTENEHHBIX TIPAJUEHTOB CY>KAKOUIUXCS CTEHOK, 4TO
CHOCOOCTBYET YMEHBIIEHUIO COMPOTHBIICHHUS U, CIENOBATEIbHO, TOMOT€HU3UPYIOT JABJICHHE B
KOHKpPETHOM nonepedHoM cedueHuu kamepel 20. [Tanenne nasnenus B xkamepe 20 ycTpoicTsa 2
IUTsl HAIIPABJIEHUS a3PO30J1sl MEKAY BITYCKHBIM OTBEPCTHEM 21 M caMOi y3KOH 4acThiO 23 MOKET
NPEANOYTUTENIBHO COCTAaBIATE OT 75 mo 110 MM BomstHOroO crosiba, 4To mpencraBisieT coOoit
IMAara3oH MaJeHUs JaBJICHUS 1O JUTHHE OOBIYHON CUTapeThl.

Bce mpu3Hakm u KOH(Urypaumusi yka3aHHBIX NPHU3HAKOB, OMHCAHHBIX CO CCBUIKOW Ha
@ur.1, Takke MOTYT OBITH OIMHAKOBO NMPUMEHHMbI K BAPUAHTY BBIITOJIHEHHS], TOKA3aHHOMY Ha
@ur.2. OTHOCUTETBPHO BAPUAHTA BBINOJIHEHUS, MOKa3aHHOTO Ha Pur.l, BapUaHT BBITIOJHEHUS,
MOKa3aHHbIM Ha PUr.2, TONOJHUTENBHO CONEPIKUT OTBEPCTUS 24 B KaMepe 2 B CaMOU y3KOH ee
gacTu 23, dYepe3 KOTOpbIE BCTaBISIIOTCA KammuusipHele ¢utmmm 25. B 3tom BapuanTe
BBITTOJIHEHNS KanWJUIApHbIE GUTHIN 25 00pa3yroT 4acTh CPeNCTBA T€HEPUPOBAHUS a3pPO30JeH, a
oTBepcTue 24 00pa3yloT CPeACTBO AOCTaBKU adpo3zois. Kanumspuble purunru 25 MoryT ObITh
CBSI3aHBbI C pPe3epBYapOM JJIsl XKHIKOCTH (HE TMOKa3aH), KOTOPBIH PacloyoKeH JMOO CHAapyXu,
6o BHYTpH Kamepsl 20.

IIpu ucrnonp3oBaHUM, KOTZA CHUCTEMA, COAEprKallas yCTPOWCTBO 2 1Jisl HaIpaBJIEHUs
a’p030J1s, aKTUBUPOBAHA, CPEICTBO MEHEPUPOBAHUS a3PO30JIsl, KOTOPOE MOXKET TOMOJHUTEIBHO
colep:kaTh Harpemareiab (HE TIOKa3aH), HUCHapsieT SKUAKUH Marepuan ¢ o0pa3oBaHUEM
NepeChIeHHOro napa. IlepechlleHHblil Nap CMEIMNBAETCS ¢ BO3AYyXOM, MOCTYHAKOIIUM U3 IO
MEHBbIIEH Mepe OJHOrO BIYCKHOIO OTBEPCTHUS AJI BO3AyXa CUCTEMBL, U KOHJEHCHUPYETCS C
o0Opa3zoBaHHEM a3pO30JIst, KOTOPBIA AOCTaBIseTCs B Kamepy 20 ycTpoiicTBa 2 AJisi HarpaBJICHUsI
a’3po30J1s1 B CaMOM y3KOH 4actu 23 uepe3 KanmmusipHbele ¢uTiim 25 uepes3 orsepctus 24. Ilon
BO3JICHCTBMEM BCACBIBAHUS IOCPEACTBOM pPTa IMOJB30BaTENsA, a3po30Jb MEPEHOCUTCS K
BBIITYCKHOMY OTBEepCTHIO 22 kamepbl 20 yCTpoHCTBA 2 AJIs1 HANpaBJEHUs ad>pO30Jis, TaK 4YTO
TPAeKTOpPHUs BO3JYLIHOTO MOTOKAa MPOXOAMT OT BIYCKHOTO OTBepcTust 21 K BBITYCKHOMY
OTBEPCTHIO 22 B HANPABJIEHUHU OT PACIIOIOKEHHOH BBILLIE 10 OTOKY 4acTH 26 K pPaCHOJIOKEHHON
HIDKE M0 MOTOKY yacTu 27 kamepsl 20.

Kakx mokazano na @ur.2B, B camoii y3koi uwactu 23 kamepnr 20 obOpasyercs o0jacTb

HU3KOI'0 AaBJICHHA, TaK 4YTO )I(I/II[KI/Iﬁ MaTEepHajl BTATUBACTCA U3 pE3CPByapa AJisl X KUAKOCTU (He
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nokaszaH). OQHOBPEMEHHO, 00JacTh HHU3KOrO JAaBJIEHUs] B CaMOM y3koil uyactu 23 kamepsl 20
BBI3BIBAET YBEJIMUYEHHE CKOPOCTH BO3AYIIHOrO Mmotoka Omaromaps s¢dexkry BenTypu, Tak 4ro
BO3JyILIHBIN MMOTOK B caMOi y3Kkoi yactu 23 kamepsl 20 ObIcTpee, 4YeM BO3YLIHbII MTOTOK BBIIIE
10 TOTOKY U HUJKE 110 OTOKY OT CaMOM Y3KOM 4acTu 23.

IIpenHasHaueHHass Ul HUCMAPEHHs] JKUIAKOCTh MOXET HMeThb (hu3ndeckue CBOWCTBA,
KOTOpbI€ MPUTOHBI IJIs1 UCIIOIB30BAHUS B CUCTEME JUIsl T€HEPUPOBAHUS a3pO30Jisi, HAPUMeEp,
OHA MOJKET UMETb TOYKY KUIICHHUsl, KOTOpasi MOAXOANUT JJIsl UCMIAPEHUs] YKA3aHHOU JKUIKOCTU B
caMoil y3koi uactu 23 kameps! 20. Ecnu TOYKa KMIEHMS >KMIKOCTH CIMLIKOM BEJIHKA, TO
CPEICTBO T'€HEPUPOBAHUS a3PO30Ji1 HE CMOXKET MCIAPUTh YKA3aHHYIO >KMAKOCTb. Eciam Touka
KUIEHNs JKUAKOCTU CIULIKOM HM3Kasl, TO XXUAKOCTb CMOXKET HCHAPUTBHCS €Ille 10 TOro, Kak
AKTUBUPYETCsI CPEICTBO FEHEPUPOBAHUS a3PO30JIA.

Hcnonp3oBaHne MOIUIEKALETO HCIAPEHUIO JKUAKOTO MaTepuana 00ecneunBaeT OcoOble
MIPEeUMYIIECTBA B COYETAHUM C JOCTABKOM a’p030Jil B CaMyH Y3KyrH 4dacTb 23 kamepsl 20.
Hanpumep, 061acTh MOHMKEHHOTO JaBJICHUS] BO3AYXa B CaMOMN Y3KOH TOUKe 23 CHMXKAET TOUYKY
KUTIEHNSI TAKOH JKUIKOCTH, JIeJasi, TEM CaMbIM, YCTPOHCTBO 2 /JIsl HApaBJIEHUs a3p0o30Js1 Ooee
3¢ $eKTUBHBIM U 5KOHOMHUYHBIM. TakuM oOpa3om, B cuiy cBoel GopMbl camasi y3kast 4acThb 23
kamepbl 20 MOXKET MPeACTaBisATh COOOH CpencTBO 2 reHepupoBaHus adpo3oisi. Kpome Toro,
NOHI)KEHHOE JaBJlieHHe B caMoW y3koM uactum 23 kamepbl 20 MOXeT crnocoOCTBOBATH
BBITATMBAHUIO XKUIKOCTU U3 pe3epByapa AJsl )KUAKOCTH (He MoKa3aH) yepe3 GUTHIN 25 B CaMyIo
y3Ky10 4acTb 23 kamepsl 20, 4TO NPUBOAMT K JIy4LIEMY MOCTOSIHCTBY OT 3aTSKKU K 3aTSKKE U
o0ecneueHn0 MOCTOSHHOTO HAINYMS AOCTATOYHOIO KOJIMYECTBA IMOJUIEKAINeH HCIapeHHIo
JKUIKOCTH, YTO YCTpaHsET MpoOjeMy CYXOW 3aTsKKUA. DTO TaKKe MPHUBOAMT K YBEITHUYSHHIO
CKOPOCTH MOTOKA a3p030JIs1 Yepe3 UCMONb3YEMYIO CUCTEMY 2 Uil TEHEPUPOBAHUS a3PO30JIs, YTO
YCUJIMBAET OLIYLIEHHUs Ui MOJb30BATEIsl MyTeM OOecneueHHs YBEJIWYEHHOW BbIPAOOTKH
a3po30Jis 32 OJIHY 3aTSDKKY. DTO AOMOJHUTENBHO MPUBOAUT K JIyUIIEMY YIPaBIEHUIO pa3MepOM
4aCTHUL[ a3PO30JIbHON KaIUIW, MPUCYTCTBYIOIIEH B MCIAPEHHON >KMJKOCTH, a TAKXKE YIIPABJIEHUIO
MIPOCTPAHCTBEHHBIM PACIPEAEICHUEM YKA3aHHBIX a3PO30JbHBIX YACTHLI.

Kunkuit MaTepuan MOXKET conmepkaTh Tabak WIIM apOMAaTHU3aTOPbI, cCopepkamue Tadak.
Kpome TOro wunum B KadecTBe ajlbTEPHATUBBL, JKUAKUH MaTepuanl MOXKET COAepkKaTb
apoMaTu3aTopel, He conepxamue Tadak. [loaneskammas MCIAPEHUIO SKUAKOCTb MOJKET TaKXkKe
cozepaKaTh NPOU3BOIHBIE MNIMLIEPHUHA WU [ITUKOJISI U UX CMECH.

CpenctBo reHepupoBaHHUsI a’po30Jisi (HE TMOKAa3aHO) MOKET CONepikKaThb HarpeBaTelb (He
NIOKa3aH), TMPUYEM HarpeBaTellb CONEPXKUT JI000e M3: KEpaMUKH, MPOBOJIOYHOM CIIHpPAIIH,

CPEACTBO  MHAYKLMOHHOTO  HAarpeBa, CPEACTBO  YJIbTPAa3BYKOBOTO  HarpeBa  W/WiHU
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NbE303JIEKTPUYECKOE HATPEBATEILHOE CPEACTBO.

CpencTBo reHepupOBaHUs a3p030Jist (HE MOKA3aHO) TOMOJHUTENBHO COAEPXKUT PUTHIIb 25,
KOTOPBbIN BCTaBisieTcst B kamepy 20 yCTpOHCTBa 2 IJId HAIPABJICHWs] a3po30Jii B €ro caMom
y3KOH YacTu 23 dYepe3 MO MeHblueil Mepe onHO oTBepctue 24, a ¢utwip 25 coobuaercs ¢
pe3epByapoM I KHAKOCTH (He mokaszaH). Cucrema 2 IUIsi T€HEPUPOBAHUS adPO30JIsI MOXKET
JOTOJHUTENIBHO COAEPIKAaTh YKAa3aHHBIM pe3epByap Ui JKUAKOCTH (HE TOKa3aH). B stom
npuUMepe CPEeNCTBO TE€HEPUPOBAHHS a’po30Jisi (Termepb IMOKA3aHO) MOXKET MPEANOYTUTENBHO
COZIEPIKaTh HArPeBaTEIbHYIO CIIUPAJib, KOTOpAs PacrojokeHa B caMOM y3KOH 4acTu 23 kamepsbl
20 nwnmm no cyuecTsy B camoil y3koi yactu 23 kamepsl 20. @utmin 25 MOIyT BBITATMBATH
MOJUJIEKALIYI0 UCIIAPEHHUIO JKUKOCTh, HAIIPUMEp, U3 110 MEHBIIEeH Mepe OJJHOro pe3epByapa A
KUIKOCTH (HE MOKa3aH), pacloyiOKEHHOTO CHApY»KU kamepsl 20 yCcTpoiicTBa AJisi HampaBiIeHUs
as’po30JIs.

Ha ®ur.3A-3C nokasana cucrema 3 151 reHepupoBaHus asposonsd. Ha ®@ur.3A nokasan
CXeMaTU4eCKUl BMJ M BUA C MPOCTPAHCTBEHHBIM pa3JeleHueM uacTell CHCTeMbl 3 Ui
reHepupoBaHus a’po3oisi. Ha @ur.3B nokasan Bug cOOKy ycTpoicTBa 3 3 ISl TeHEpHPOBAHUS
asposzoisisi. Ha ®@ur.3C mokazan Bun cOOKy ycTpoiicTBa 3 3 aJisi reHEepUPOBAHHS a’3pPO30Jisi B
IUIOCKOCTH, NPOXOASINEN uepe3 LEeHTP CUCTEMBl, NPUYEM CHUCTEMa COAEPKUT CPEACTBO
TeHEePUPOBAHUST a’po30Jisi (HE TOKa3aHO), CPEACTBO JOCTaBKU a’po30jsi (HE TOKa3aHO) |
yCTporcTBO 30 A HANPABJICHUs a3PO30Jis, IPUYEM YCTPOUCTBO 30 1JIs HAIIPaBJICHUs a3PO30JIs
COZEePKUT KaMmepy 31, UMEIOIyI0 BIyCKHOE OTBEPCTHE 32 NIl BO3/1yXa U BBITYCKHOE OTBEPCTHE
33 nns BO3AyXa.

CpencrBo J[OCTaBKH a’po30Jisi (HE MOKA3aHO) BBIMNOJHEHO TaKUM O0pa3oM, 4TO TpHU
HCTIOJIb30BAaHUH a3P030JIb BBOAUTCS U3 CPENCTBAa F'€HEPUPOBAHHS a’po30is B kKamepy 31 B ee
caMoO# y3KOHN 4YacTu 34, mpu 3TOM TPAEKTOPHUs BO3AYLIHOIO MOTOKA MPOXOAUT OT BIIYCKHOTO
oTBepcTUsi 32 K BBINIYCKHOMY OTBEpCTHIO 33 ¢ o0ecredeHueM TMepeHoca a’po30isi K
BbIMyCKHOMY oOTBepcTuro 33. Cucrema 3 [Js1 TeHEPUPOBAHUS a’p030Jis JIOMOJHUTENBHO
COIEPKUT HapyXkHbI kopryc 37 u MyHAWTYK 38. Ycrporicteo 30 11si HanpaBJIeHUsT a3pO30Jis
MOXET OBITh BBIMOJIHEHO B COOTBETCTBHM JIMOO C BAPHAHTAMH BBIOJIHEHUs], TOKA3aHHBIMU Ha
@ur.1 unu Pur.2, 1 UMETh TO K€ CAMOE CPEJICTBO YIIPABJICHHS JABJICHUEM, TaK YTO NEPENAIOM
JIaBJICHUs] MEXJy BIIYCKHBIM OTBEPCTHEM AJI BO3AyXa U BBIMYCKHBIM OTBEPCTHUEM IS BO3/AyXa
MOXXHO YIPaBIsITh, JHOO JIOOBIM APYTHUM IOAXOSIIUM YCTPOWCTBOM Ui HAIPaBJICHUS
aspo30JIs.

IIpennoyruTenbHO, CPEACTBO FEHEPUPOBAHMSA a3P030J1s (HE MOKA3aHO) MOXKET COAEPKaTh

¢buTune (He MOKas3aH), KOTOpBINA BCTaBisieTcs B kamepy 31 ycrpoiictBa 30 ans HampaBiieHUs
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a’p0o30JIs B €ro caMoi y3KOH 4acTh 34 depes 1o MEeHbIIeH Mepe OJHO OTBEPCTHE (HE IMOKA3aHO),
a ¢utwib (HEe MOKa3aH) MOXKET COoOOMAThCs C Pe3epByapoM Ui SKHIOKOCTH (HE TOKa3aH).
CpenctBo reHepupoBaHMs a’3po30is (HE IIOKAa3aHO) MOXKET COAep)KaTh HarpeBaTeNbHYIO
cnupaib, MPpUYeM yKa3aHHasl HarpeBaTesbHas CIUpPAIb PACMONOXKeHa B CaMOW y3KOH dactu 34
kamepsbl 31 1 1o cyiecTBy B camoil y3koil yactu 34 xamepsl 3 1. @uTHIb (HE MOKA3aH) MOKET,
HampuMep, BBITSTHUBATH MOMJIEKALIYI0 HCMAPEHUI0 KUAKOCTb IO MEHbILIEH Mepe W3 OIHOro
pe3epByapa JuIsl )KUAKOCTH (He MOKa3aH), PacloNioKeHHOro CHapy kU kamepsl 31 ycrpoticTsa 30.

Hapy:xnpiii xopnyc 37 cucteMbl 3 ajil F€HEPUPOBAHUsA a3pO30Jisi IPU HUCIOJIB30BAHUU
coaepxkut kamepy 31 ycrporictBa 30. HapyxkHbiii koprnyC 37 BBIIOJHEH C BO3MOXHOCTBIO
BCTaBJIeHUs1 yCTpoiicTBa 30, KOTOPOE BBIMOJHEHO C BO3MOKHOCTBIO BCTABJIEHUs B CUCTEMY 3 IS
TEHEPUPOBAHMS a’po30Jsi M YAAJISHHs W3 3TOH cHucTeMbl. JTO obecrednBaer ocodoe
NPEeUMYLIECTBO, 3aKIKYAKOLeecss B TOM, 4YTO pa3IMYHbE YCTPONCTBA MAJi HAlpPaBJICHUs
a’3po30JIs1 MOTYT OBITh NMPENYCMOTPEHBI Ul T€HEPUPOBAHHUS 3 a’po30Jsi, B 3aBUCHMOCTH OT
Pa3IUYHBIX SKCIUTYaTalMOHHBIX (akTopoB. CHEMHBIH XapaKTep YCTPOHCTBA JJsl HANpaBJICHUS
a’po30JIs TAKXKE SIBIIETCS] MPEUMYILIECTBOM, IMOCKOJBKY YKa3aHHOE YCTPOWCTBO MOKET ObIThb
U3MEHEHO, €CIU JKCIUIyaTalMOHHBIE YCJIOBUSl CHCTEMbl 3 JJisi T€HEPUPOBaHUS ad>pPO30Jis
U3MEHSIIOTCA CO BPEMEHEM WJIM YCTPOWCTBO IUIsl HAINPABJICHUs ad’pO30Jil AOCTUraeT KOHLA
CBOEro CpOKa CIY>KObl. YCTPOWCTBO mJIi HAIpPABIEHUS adpO30Jsi MOXKET AOIMOJHHUTEIBHO
COZePaKaTh KPEIMEKHbIE CPEACTBA, HAIIPUMED YILUIOTHUTENBHOE KOJIBLIO, KOTOPOE 3aKPEILISIET €ro
Ha HAapYy>KHOM Kopryce 37 cucTeMsl 3 [Jisl TeHEPUPOBAHUS a3pO30Jis, YTO MPHU HCHOJIb30BAaHUU
NPEJOTBPALIAECT HEKEIATEeIbHOE IEepEeMELIeHNe YCTPOWCTBA [JIs1 HAINpPABJICHUS adpO30Jii B
cucTteMe 3 sl TeHEPUPOBAHUS a3pO30Jist. Y CTPOUCTBO 30 MOKET TOTONIHUTENIbHO 00eCeunBaTh
CTPYKTYPHYIO LIE€JIOCTHOCTb CUCTEMBI 3 JJIsi TEHEPUPOBAHUS a3pO30JIsl.

Ha ®ur.4A-4C nokasaHsl anbTepHaTHUBHbIE BAPUAHTHI BBIMIOJNHEHUsT ycTpoiicT 40a, 50a,
60a nys HampaBJIeHHs] a’3po30Jsi, B cuctemax 4, 5, 6 nns reHepupoBaHus aspo3ons. Kaxpas
cucrtemMa 4, 5, 6 151 TeHEPUPOBAHUs a3PO30JId COAEPKUT HapykHbIM kopnyc 44, 54, 64 u
MYHALITYK 45, 55, 65.

Ha ®ur.4A xamepa 40b ycrpoiictBa 40a sl HampaBJIEeHUs] adpoO30Jisi MMEET BITYCKHOE
otBepcTue 41 s BO3Ayxa, KOTOPOE UMeeT OONBLINI pa3Mep, YeM BBIITYCKHOE OTBepCTHE 42 1is
Bo3nyxa. bmaromapst apdexty Bentypu, BO3ayx yckopsieTcss OT BIYCKHOTO oTBepcTust 41 k
BBIITYCKHOMY OTBEPCTHIO 42, KOTOpPOE€ TaKXKe SIBISIETCS caMOW y3KOoH uacTbio 43 kameps! 40b.
Bo3ayx MOXeT 3aTeM 3aMeNJIIThCs, MOCNE TOr0, KaK OH BBIXOAUT U3 BBITYCKHOI'O OTBEpCTHUS 42.
Kak BunHO u3 @ur.4A, cpenactBo 46 reHepuUpOBaHUsL adPO30Jsl COAEPKUT pesepByap 47 mis

KUAKOCTH, ¢uTuiab 48 u HarpeBaTenbHyl crupainb 49, OnuH koHen QUTUIS IpH
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UCTIOJIb30BAaHUH COOOIIAeTCsl ¢ JKUAKOCTBIO B pe3epByape 47, a HarpeBatenb 49 HarpeBaer
apyroii koHen ¢utmis 48. Ourunp 48 Taxke AEHCTBYET Kak CPEACTBO JOCTABKU adpO30Jis, 1O
Mepe TOro Kak a’po30jb TE€HEpUpPYeTCs CPeNCTBOM 40 TreHepHUpOBaHMs ad’po30Jii BONIM3U
HarpeBaresnss 49 W3 MPOBOJIOYHON CIMPAM, TaK YTO a’po30Jib BBOAUTCA B Kamepy 40b
ycTporicTsa 40a Uil HarpaBJaeHUs a3p030J1s B €€ caMOl y3KOM vactu 43.

CpencrBo 46 reHepUpOBaHUSI a’pO30Jisi M300pakeHO Ha PUr.4A HAXOASIIUMCS BHYTPHU
kamepbl 40b ycrpoiictBa 40a mist HampasiieHus: a’po3osiss. CpenctBo 46 Takke HAXOOSTCS B
HETIOCPEACTBEHHON Onm3ocTH OT camoi y3koil wyactu 43 kamepnl 40b. CpenctBo 46 moxer
COZIEHCTBOBATh PETryJUPOBAHUIO BO3AYLIHONO MOTOKA HA TPAEKTOPUU BO3AYIIHOIO IOTOKA,
NENCTBYsl B Ka4eCTBE HAIPABIAIOIIEH, BOKPYI KOTOPOH MOJDKEH NPOTEKaTh BO3AyX. B 3TOoM
npUMepe CPEeICTBO T€HEPUPOBAHUS a3PO30JIsi MOXKET Takke padoTaTh B Ka4ECTBE JIOBYIUKH IS
yIaBIMBaHUS OoJiee KPYMHBIX YAaCTHI[ a’pO30Jisi, HMEIOLIMX AuaMeTp Oonee uem
npubnusuTensHo 1,0 MUKpoMeTp. DTO HE TOJBKO yAajsieT OOJbIINe a3pO30JbHBIE HACTHIIBL,
KOTOpbIE B JIFOOOM Ciy4ae He MOTYT JOCTUTHYTD JIETKUX IOJb30BATENS, HO TAKXKE COAEHCTBYET
o0ecreyeHnIo Jydmell OXHOPOJHOCTH pa3Mepa adpO30JIbHBIX YACTHI[ IyTEM yAaJeHUS
YKa3aHHBIX OOJBIINX a3PO30JIbHBIX YACTHII.

Ha ®wur.4B xamepa 50b ycrpoiictBa 50a s HarpaBieHHs ad3po30Jisi MMEET BIYCKHOE
oreepcTte 51 mid BO3MyXa, KOTOPOE MMEET MEHBIIHUN pa3sMep, Y€M BBIIYCKHOE OTBEPCTHUE 52
s Bo3ayxa. bmaronmapst adpdexty BeHTypu, BO3AyX YCKOps€TCs, KOTAa OH IOCTYNAeT BO
BIYCKHOE OTBepcTHE 51, KOTOpOe TakKe sIBIISIETCS CaMOil y3KOM 4acTeio 53 kamepbl S0b u
3aMeAIAETCs OT BIyCKHOTO OTBepCTHs 51 K BhIMyCKHOMY OTBepcTrro 52. Kak BunHO u3 @ur.4B,
CpeAcTBO 56 TeHEepPHPOBAHUS A3PO30JI CONEPIKUT pesepByap S7 Ui KUAKOCTH, QUTHIL 58 U
HarpeBaTeNibHyl0 cnupanb 59. OxuH KOHer (UTHIIS NPH HUCIOJNb30BAaHUH COOOLIaeTCs ¢
JKUAKOCTBIO B pesepByape 57 I KUAKOCTH, a HarpeBaTenb 59 HarpeBaeT APYrod KOHel
butrns 58. @utmie 58 Takke padoTaeT Kak CPEACTBO AOCTABKH a’3pO30Jis, MO MEpe TOro Kak
a’3p030JIb TEHEPUPYETCS] CPEIACTBOM 56 TeHEepUpOBaHHs a’3po30is BOIM3M HarpeBatens 59 u3
NPOBOJIOYHOH CHUpAH, TaK YTO a’po30Jib BBOAUTCA B Kamepy S0b ycrporicta 50a s
HaIpaBJICHUs a3PO30JIs B €r0 CaMOl y3KOM 4acTu 53.

ITokasaHo, 4TO CpeAcTBO 56 reHEpUPOBAHUS a3PO30JiA CUCTEMBI 5 JUIsl T€HEPUPOBAHHUS
a’po30JIsl PaCcHoOJIOKEHO BHYTpHU ycTpoiicTBa S0a nns HanpasieHus aspososis. [Ipemmyiiectso
pa3sMeleHusl CpeACcTBa 56 reHepUPOBAHUS a3PO30JIsl CHAPY KM yCcTpoicTBa 50a 71l HanpaBIeHUs
a’po30JIs 3aKIF0YAeTCs] B TOM, YTO OHO He OyJeT BO3AEHCTBOBATh HAa BO3AYLIHBIN IMOTOK B
kamepe S0b ycrpoticTBa S0a 1y1st HaPaBISHHS a3PO30JIsl WIIM U3MEHSTD 3TOT IMOTOK.

Cnenyer nmpuHUMaTh BO BHMMaHUE, YTO, HECMOTpPS Ha TO, 4TO ycrpoiictBa 40a, 50a ansa
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HaIpaBJIEHUs a3p030Jisl, MMOKa3aHHbIE, COOTBETCTBEHHO, Ha Pur.4A u 4B, He npoxonAT Mo Bce
JUIMHE Hapy>KHOro kopmyca 44, 54 cucremsbl 4, 5 1y TeHEPUPOBAaHUs ad>PO30Jsi, APYrue
BApUAHTBl BBIIIOJHEHUs HACTOSALIEr0 H300pETeHUs MOTYT COAep:KaTh YCTPOWCTBA I
HAaIpaBJICHUs a3pO30JIs TaKOH ke obmelt (popmsl, uTo U ycrpoiictsa 40a, 50a s HanpaBiIeHUs
a3po30Jis1, KOTOPBIE MPOXOAAT MO BCEH IIMHE HAPYKHOTO KOPIYCa CUCTEMBI [JIsi TEHEPUPOBAHUS
a3po30JIs.

Ha ®ur.4C uzobpakeHo ycTpocTBO 60a AJisi HANpaBJICHUs] adpO30Jisi, KOTOPOE MOXKET
NPeaCTaBIsITh cOOOW KoMOWHanmi0 ycTpoicTB 40a, S0a sl HampaBjeHHs] adpo30Jis, Kak
noka3zaHo Ha ®Pur4A u 4B. B kadectBe anbTepHaTUBBI, ycTpolcTBo 60a ais HampaBiIeHUs
a3p030JIs1 MOXKET ObITh M3TOTOBJICHO U3 OXHOTO 3JIEMEHTA, & HE M3 ABYX OTAENbHBIX 3JIEMEHTOB.
IlpenmyimectBo Hanuuusi ycrporictea ©60a Ui  HampaBeHWs a’po30Js, COAEPIKALIEro
€AVHCTBEHHBIN 3JIEMEHT, 3aKJIKYaeTCsl B TOM, UTO BAPUATUBHOCTb MEXAY KOMIIOHEHTAMH MOXKET
OBITH YMEHBIIIEHA B MPOLIECCE U3rOTOBJICHHs. B kKadecTBe albTepHATHUBBI, yCTPOUCTBO 60a mist
HATNpPaBJICHUs] a3PO30Jii MOXKET OBbITh BBINOJIHEHO W3 ABYX OTIENBHBIX 3JIEMEHTOB, HAIPHMED,
yctporicte 40a, 50a st HampaBiieHUs a3pO30Jisi, TTOKa3aHHBIX, COOTBETCTBEHHO, Ha Dur 4A u
4B.

Ha ®ur.4C xamepa 60b ycrpoiictBa 60a s HarpapieHHs a3po30Jii UMEET BIYCKHOE
oreepcThe 01 s BO3ayXxa, KOTOPOE UMEET TaAKUE K€ Pa3MEPBI, YTO U BBIITyCKHOE OTBEpPCTUE 62
anst Bo3ayxa. Takum oOpa3om, pe3ynbTHPYIOIINH Nepenaj NaBleHHs MEKAy BIYCKHBIM 61 u
BBIIYCKHBIM 02 OTBEpCTUSIMU paBeH HyJ0. Mexay BIyCKHBIM OTBepcTueM 61 U caMoil y3koi
4acThi0 63 pa3Mephl IUIOIIAH MOMEPEUHOro cedeHus: kamepbl 60b yMEHBIIAIOTCS, U MOITOMY
MEKAy HUMH HaOJIFOAAeTCs MaieHue AaByieHus. Mexny caMoi y3KO# 4acThio 63 M BBITYCKHBIM
oTBepcTHEM 62 pa3Mephl IUIOMAAH MOMEPEYHOro ceueHusi kKamepbl 60b BO3PACTAIOT, H O3TOMY
MEKAy HHUMHU HaOJFOaeTCs yBeluueHue naBjeHus. B camoli y3koi dactu 63 mmeercst 00yacTb
HU3Koro naaeneHusi. Kpome Toro, cykeHwe CTeHOK kamepbl 60b, kak moka3aHo Ha ®Dur.4C,
o0ecrieynBaeT CPENCTBO YIPABICHHS JaBJICHHEM OJjarofapsi IOCTENIEHHBIM TPaAHEeHTaM
CY’KaIOIIMXCs CTEHOK, KOTOPbIE€ COAEHCTBYIOT YMEHBLICHUIO CONPOTUBJIEHUS U, CIEAOBATENBHO,
TOMOT€HU3HUPYIOT IaBJIECHHE B KOHKPETHOM TIONEPEYHOM ceueHnHn Kamepel 60b. Ilamenue
naBineHust B kamepe 60b ycrtpoiictBa 60a sl HampaBJIEHHsI a3pO30Jii MEXKAY BITYCKHBIM
oTBepcTUEM O] M camMOll y3KOM 4acThr 63 MOXKET MPEANOUYTUTENBHO COCTaBJATh OT 75 a0 110
MM BOISHOrO CTOJIOA, YTO SIBJSIETCS JUAMA30HOM IafeHHsl AaBICHHWS MO JUIMHE OOBIYHON
CUTapETHhI.

bnaronaps s¢pdexry Bentrypu, Bo3nyx yckopsieTcsi OT BIyCKHOTO oTBepcTHs 61 k camoii

y3KO0i "acTu 63 kamepbl 60b, a 3aTeM 3aMeNIIsIeTCsl OT BIYCKHOTO OTBEPCTHA 61 K BBIMYCKHOMY
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orBepcturo 62. Kak moxkno Bugetp Ha @ur4C, cpenctso 66 reHEpUPOBAHUS a3PO30JIs
COIEPKUT pe3epByap 67 misd SKUAKOCTH, GUTIIBL 68 W HarpeBarelbHy crupanb 69. OnuH
KOHeLl (pUTHIISA TPU UCTIONB30BAaHUM COOOINAETCsI C XKUIAKOCTBIO B pe3epByape 67, a HarpeBaTeb
69 HarpeBaeT npyroi koHen ¢utuist 68. @urmie 68 Takke padoTaeT Kak CPeACTBO JTOCTaBKH
a’po30Jis, IO Mepe TOro Kak a’3po30Jib FEHEPUPYETCsl CPEACTBOM 66 I€HEepUPOBAHUS a3PO30JIs
BOJIM3M Harpesaressi 69 U3 MPOBOJIOYHON CIHMPANH, TAK YTO a3PO30Jib MOCTyNaer B kamepy 60b
ycTpoiicTa 60a Aj1s1 HalpaBJIEHUs a3PO30JIsl B €r0 caMOM y3K0i yactu 63.

Ha ®ur.4A-4C xaxnas cucrema 4, 5, 6 151 TeHEPUPOBAHUS a3pO30Jisd TAK)KE COAEPIKUT
¢butrne 48, 58, 68 u crimpanbHbI HarpeBaTenb 49, 59, 69, KOTOPBIH MOKa3aH PACIOIOKEHHBIM
BOJIM3M caMol y3Koii yactu 43, 53, 63 xamepsl 40b, 50b, 60b. B npyrux npumepax ¢uruis 48,
58, 68 u cnupanbHbIl Harpesatenb 49, 59, 69 MOryT npOXOOUTh Aajblle K CAaMOW Y3KOW 4acTH
43, 53, 63 w/unm MOTYT MPOXOAUTh 1O HEKOTOPOrO MECTa B caMOM y3koi vactu 43, 53, 63. DTo
NOCJIETHEE YCTPOHUCTBO OOECTIEYNBAET MPENUMYIIECTBEHHbIE 3P PEKThI I BBEACHUS a3PO30JIs B
kamepy 40b, 50b, 60b Gmaromapst obmacTu HU3KOrO NABJIEHUs, KOTOpas oOpasyercs B CaMoil
y3koi dactu 43, 53, 63 u3-3a 3pdexra Benrypu. OOmacTp HU3KOrO HABJIEHHS CIIOCOOCTBYET
3¢ (}EeKTUBHOMY BBITATHBAHUIO JKUAKOCTH K purwmo 48, 58, 68 u crnupaibHOMY HarpeBaTeso
49, 59, 69, yto TWpHUBOAMT K TOMYy, 4YTO Ha KOHUE (uruns 48, 58, 68 umeercs Oosblie
MPENHA3HAYEHHOU Ul UCMAPEHUsl JKUIAKOCTU M, MO3TOMY, 3a OAHY 3aTSDKKY IOJIb30BATENIO
MOKET JOCTABIISITHCS OOJIbIIE a3PO30IISL.

Ha xaxxnom n3 @ur.4A-4C nocreneHHble MPaAMEHTh] CY)KAIOLINXCS 4acTell YMEHBLIAIOT
CONPOTHUBJIEHHE B KaMepe M, TAaKUM 00pa3oM, peryJupyroT BO3AYLIHbIA MOTOK YIPABISIEMbIM
oOpazom.

Cnenyer moHHMMAaTh, YTO NMPU3HAKH, OMHCAHHBbIE BbII€ B OTHOIIEHHWU OJHOTO BapHaHTa
BBITTOJIHEHHSI HACTOSIIIETO N300PETEeHUs], MOTYT OBITh TAK)KE OIMHAKOBO NMPHUMEHUMBI K JIFOOOMY
APyroMy BapUaHTy BBIMOJHEHUs, TAe 3T0 HeoOxomumo. Hampumep, ycrporictBa 40a, 50a, 60a
IUI HAIpaBJIEHUs adpo30Jisi, M300paskeHHbIe, COOTBETCTBEHHO, HA Dur4A-4C, moryr ObITh
BBIMIOJTHEHBI CBEMHBIMH M BCTaBJSIEMBIMU B HapyKHbI kopnyc 37 cucrembl 3 1Js

reHepUPOBaHUs a3po30Jis, nokasaHHo! Ha dur.3A-3C.



POPMYVYJIA H30BPETEHUA

1. Cucrema a5 reHEpUPOBAHUS a3PO30JIs, COAep KAIIAs:

cpenctso (25, 46, 56, 66) renepupoBaHus a3pO30JI,

cpenctso (24, 48, 58, 68) nocraBku a3po30Jis U

ycrporictBo (1, 2, 30, 40a, 50a, 60a) mns HampaBieHHs a3PO30Jisi, KOTOPOE COIAEPIKHUT
kamepy (10, 20, 31, 40b, 50b, 60b), umeromyro BnyckHoe orsepcrue (11, 21, 32, 41, 51, 61) nis
BO31yXa W BbITyCKHOEe oTBepctHe (12, 22, 33, 42, 52, 62) mist BO3ayxa, MPU 3TOM CPEACTBO
JIOCTaBKH a3pO30Jisl BBIMOJIHEHO TAKUM 00pa3oM, 4TO MPH UCTIOIb30BAHUHN a3P030JIb BBOIUTCS U3
CpencTBa I'eHepUpPOBaHHUsS a3pO30Jii B YKA3aHHYIO Kamepy, MpUYeM TPaeKTOpHUs BO3AYIIHOIO
MOTOKA TMPOXOAUT OT BIIYCKHOIO OTBEPCTUS M BO3AyXa K BBIIYCKHOMY OTBEpPCTHUIO AJis
BO3/yXa, IPH 3TOM OTHOCUTENbHbBIE Pa3MepPbl BITyCKHOIO OTBEPCTHSI AJIl BO3yXa U BBITYCKHOIO
OTBEPCTHUS Ul BO3MyXa BbIOpaHbI ¢ 0OeCieueHNeM CO3MaHUs CPENICTBA YIIPABJICHUS AaBJICHHEM
Il YTpaBJeHUs IMepenajoM [AaBJeHHUs MEXIy BIyCKHBIM OTBEpCTHEM [Jis1 BO3AyxXa H
BBIIyCKHBIM OTBEPCTHUEM ISl BO3/yXa,

OTJIMYAIOLIASCS TE€M, YTO yKa3aHHasl KamMepa COAEP KUT PACIOJIOKEHHYIO BbIIIE IO MOTOKY
qactb (14, 26), xoTOpas Cykaercss BOBHYTPb OT BIIYyCKHOIO OTBEPCTHsSl Uil BO3AyXa, U
PACIOJIOXKEHHYIO HIDKE MO MOTOKY 4acTh (15, 27), koTopast Cy>kaeTcsi BOBHYTPb OT BBIITYCKHOTO
OTBEPCTHs IJIsl BO3AyXa, NMPUYEM yrosl KOHYCHOCTH PAaCIOJIOKEHHOH Bblll€ MO MOTOKY YacTH
KaMephbl, €ciii OHa uMmeercs, cocrasiisgeT oT 20 10 40 rpaaycoB OTHOCUTEIBHO MPOAOJIBHOU OCH
KaMepbl, U yrojl KOHYCHOCTHU PAaCIHOJIOKEHHOW HMKE IO IOTOKY 4YacTU KaMepbl, €CIu OHa
HUMEETCsl, COCTABJISAET OT 3 A0 7 rpalyCOB OTHOCUTENBHO MPOAOIBHON OCH KAMEPBI.

2. Cucrema 1o 1.1, B KOTOPOI yroy KOHyCHOCTU PACIOJIOKEHHO! BBILIE 10 MTOTOKY YacTU
KaMepbl COCTABIISIET OT 25 10 35 rpaxycoB OTHOCUTEIBHO MPOIOJIBHONW OCH KaMepbl, H/HITH YO
KOHYCHOCTU PacCIOJIOKEHHOM HUKE MO MOTOKY YacTH Kamepbl COCTaBisieT oT 4 10 6 rpaaycos
OTHOCHUTEJIBHO MPOJ0JIHOM OCH KaMepBhl.

3. Cucrema o 1.1, B KOTOpOH YroJl KOHYCHOCTH PACIIONIOKEHHOM BBILIE 10 MOTOKY YaCTH
Kamepbl coctaBisier 30 TrpagycoB OTHOCHTENBHO MPOAOIBHOH OCH KaMepbl, W/WIH Yroj
KOHYCHOCTU DAacCIIOJIOKEHHON HMKE M0 IOTOKY YacTH Kamepbl COCTaBiseT OT 5 rpaaycos
OTHOCHUTEJIBHO MPOJIOJIbHOM OCH KaMephbl.

4. Cucrema no J0OOMY M3 MPEAIIECTBYIOIIHNX MMyHKTOB, B KOTOPOH CPEACTBO YIPAaBICHUS
JIaBJICHUEM BBINIOJHEHO C BO3MOXKHOCTBIO CO3/laHUS Iepenaja AaBJIeHUS MEXAY BIyCKHBIM
orBepctuem (11, 21, 32, 41, 51, 61) nns Bo3ayxa U BBIMyCKHBIM oTBepcTueM (12, 22, 33, 42, 52,
62) nns Bo3nyxa ot 75 no 110 MM BoastHOTO €TONIOA MTPU UCTIOIB30BAHHHL.

5. Cucrema no mr00O0My M3 NPEIIECTBYIOLINX MYHKTOB, B KOTOpPO# ycrpoiicteo (1, 2, 30,
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40a, S50a, 60a) s HampaBleHHs] a3PO30Jisi BBIMOJIHEHO C BO3MOXKHOCTBIO BCTABJICHUS B
YKa3aHHYI0 CUCTEMY [JIsl TeHEPUPOBAHUs a3p030Jis U YAAJIEHUS U3 3TON CUCTEMBI.

6. Cucrema no mr0O0My M3 MPENIIECTBYIOLUINX MyHKTOB, B KOTOPOH cpenctso (25, 46, 56,
66) reHepuUpOBaHHUS a’pO30Jisi PACIOJOKEHO CHAPYKU VYKA3aHHOTO YCTPOHCTBA W/WUIM B
HETOCPEACTBEHHOM OJIM30CTH OT camMoii y3koii yactu kamepsi (10, 20, 31, 40b, 50b, 60b).

7. Cucrema mno moOOMy W3 TIPENIIECTBYIOIIMX IIYHKTOB, B KOTOPOHW CPEICTBO
TeHePUPOBAHUST a3PO30JIsi CONEPKUT Harpesarenb (49, 59, 69), mpudeMm HarpeBaTelb COOEPIKUT
m000e OAHO W3 CIEAYIOLIEro. KePaMHKy, MPOBOJOYHYIO CIHPANb, CPEACTBO HWHAYKIIMOHHOTO
HarpeBa, CpPEICTBO YJbTPA3BYKOBOIO HArpeBa W/WIM MbE303JEKTPUYECKOE HarpeBaTeIbHOES
CPEICTBO.

8. Cucrema o J1r0O0MY M3 MPEIIIECTBYIOIINX MYHKTOB, B KOTOPOH cpenctso (25, 46, 56,
66) TeHepUpOBaHHUs a3pPO30Jsl AOIMOJHHUTEIBHO COIAEPKHUT (DUTHIIb, KOTOPBIA BBINOJHEH C
BO3MOKHOCTBEO BCTaBlieHUs B kamepy (10, 20, 31, 40b, 50b, 60b), npudyem ¢putmib coodimaercs
C pe3epByapoM JUIsl JKUIKOCTH.

9. VYcTpoiicTBO 1l HampaBieHUsT adpo30Jid Il HWCIONb30BAHUS B CHCTEME IS
reHepUpOBaHUs a3po30Jis 1o 1. 1, conmepkatiee:

kamepy (10, 20, 31, 40b, 50b, 60b), umeromyto BnyckHoe orsepcrue (11, 21, 32, 41, 51,
61) nnsa Bo3ayxa u BeIMyCKHOE oTBepcTHe (12, 22, 33, 42, 52, 62) nns Bo3ayxa,

IpU4eM TIpU HCIHOJb30BAHMM a3p0O30Jb BBOAUTCS U3 cpeacrBa (25, 46, 56, 66)
TeHEePUPOBAHUs a3pO30Jis B YKa3aHHYIO KaMmepy,

IPU 3TOM TPAEKTOpPHUS BO3AYIIHOTO IOTOKA MPOXOAUT OT BIYCKHOIO OTBEPCTHUS IS
BO3/lyXa K BBINIYCKHOMY OTBEPCTHIO JUJIsl BO3AyXa ¢ oOecredyeHueM MepeHoca adpo3oisi K
BBIITYCKHOMY OTBEPCTHIO JJIsl BO3yXa,

IpUYEM OTHOCHUTENbHBIE pa3Mephbl BIYCKHOT'O OTBEPCTHS IJIs1 BO3[AyXa U BBINTYCKHOTO
OTBEPCTHS 1Tl BO3MlyXa BbIOpaHbI ¢ 00ECTIeYeHHEeM CO3aHUs CPENCTBA YIIPABJICHUS AaBICHHEM
IUId YTpaBJeHUs IMepernajoM MAaBJE€HHs MEXIy BIyCKHBIM OTBEPCTHEM [JisI BO3AyXa H
BBIIYCKHBIM OTBEPCTUEM JJIsI BO31yXa,

OTJIMYAIOLLEECs] TEM, YTO YKa3aHHAsi KaMepa COJAEP>KUT PACIOJIOKEHHYIO BbIILIE 110 TOTOKY
gacte (14, 26), KOoTOpas CyXaercsi BOBHYTPb OT BIyCKHOIO OTBEPCTHS JUISI BO3AyXa, H
PACIIONOKEHHYIO HUKE TI0 MOTOKY 4HacTh (15, 27), KoTopast Cy»KaeTcsi BOBHYTPb OT BBIITYCKHOTO
OTBEPCTHs JIsl BO3AyXa, NPUYEM YroJl KOHYCHOCTH PAacIOJIOKEHHOH BbIlIE MO MOTOKY YacTH
Kamephl, eciii OHa umeercs, coctasisieT oT 20 1o 40 rpaaycoB OTHOCHUTEIBHO MPOAOJIBHONW OCH
KaMepbl, U yroJl KOHYCHOCTHU paCHOJIOKEHHONH HMK€ IO MOTOKY 4YacTH KaMephl, €ClIM OHa
HUMEETCs1, COCTABJISIET OT 3 10 7 rpalyCOB OTHOCUTEIBHO NPOAOIBHON OCH KaMepBHIL.

10. YcrpoiicTBo 1o m.9, B KOTOPOM yroJl KOHYCHOCTH PACIIOJIOKEHHOH BBILIE IO MOTOKY



4aCTH KaMmepbl COCTaBisAeT OT 25 n0 35 rpaaycoB OTHOCHUTENIBHO NMPOAOJIBHOM OCH KaMepsl,
W/WITH Yol KOHYCHOCTH PACHOJIOKEHHOW HIXKE 110 MOTOKY YacTH KaMephl COCTaBisieT oT 4 10 6
rpasycoB OTHOCUTEIBHO MPOAOIBHON OCH KaMephl.

11. YcrpoiicTBo 1o m.9, B KOTOPOM yroJl KOHYCHOCTH PaCIOJIOKEHHOH BBILIE MO MOTOKY
YacTH KaMmepbl cocTanisieT 30 rpaaycoB OTHOCHTENBHO MPOAOJIBHONH OCH KaMephbl, W/HIH Yroi
KOHYCHOCTH PpAaCIIOJIOKEHHOH HIMXKE MO IIOTOKY YacCTH KaMepbl COCTaBJseT S5 TIpaaycoB
OTHOCHUTEJIBHO MPOJOJIbHOM OCH KaMephbl.

12. YctpoiictBo mo sodomy u3 nmn.9-11, B KOTOPOM CPEACTBO YIPABJICHUS JABICHHEM
BBINTOJIHEHO C BO3MOYKHOCTBIO CO3/IaHUS NIepenaia AaBjIeHHsI My BIyCKHbIM oTBepcTueM (11,
21, 32, 41, 51, 61) nns Bo3ayxa U BBIMYCKHBIM oTBepcTueM (12, 22, 33, 42, 52, 62) nnst Bo3ayxa

ot 75 no 110 MM BoasiHOTO cTOJNI0A MPHU UCTIOIB30BAHIH.
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