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Camap ckuii TOCy Aap CTBEHHBI 1 a3p OKOCMUYECKU I Y HUBEP CUTET

Cormio sABISETCSA JIEMEHTOM BOJOCTPYHHOTO 3JIeBaTOPa(3KEKTOPa) BOISIHON OTOMUTEIHHO M CHCTEMbI. YMEHb-
IICHHUE PacXo/a TEIUIOHO CUTEN M TeMIIepaTyphl Ha BXOJE AIICBATOPa KOMIICHCHUPYETCS YBEIMUCHUEM JUaMeTpa IUIo-
I8 OTBEPCTHS COIUIA M BOCCTAHOBJICHHEM PacXoja TEIUIOHO CHTENS W TeMIlep aTyphl Ha BBIXOJe Anmearopa. Cormio
BBITIOTHEHO W3 HUKEJ I TUTAHOBOTO CIDTaBa, oOamaroriero 3 pdekroM “ mamsti’.

W3BecTeH cnoco® CMeIIeHUs U CKaTHs
cpen B CIpy#HOM armapate Uit (pop MUp OBaHHs
OKOHYATeJIbHOTO KOJINYECTBA COCTaBa CMECHU C
3a[aHHBIMU BBIXOJHBIMHU TlapameTpamu [1], ko-
TOPBIA MOKET MCHOJIb30BaThCid B CUCTEMAX BO-
JTHOTO OTOIUICHUS. Ammapar COJEpKUT COIUIO
JUIS TIOJIa4ud aKTUBHOM Cpeqbl, MepBBIA marpy-
00K 10/1a4l OCHOBHOW NMAaCCUBHOM Cpefibl, BTO-
poii marpyOok (OMH WX HECKONBKO ISl pa3-
JIMYHBIX KOMIIOHCHTOB B CMECH) JUIS TOJa4H
OCTaJIbHbI X KOMIIOHEHTOB I1aCCUBHOM Cp €/Ibl.

AKTHBHasl cpefa MOCTyINaeT B COIUIO, B
KOTOPOM B TMPOLECCE paCIIMpPEHUs TOCTHraeT
CKOPOCTH TeueHusi, OJM3KON K CKOPOCTH 3ByKa
B 3TOM cpene. [laccuBHas cpena moaBOIUTCS K
nepBOMy naTpy OKy M 3aTe€M K MOTOKY aKTUBHO I
Cpenbl Ha BBIXOJE€ U3 COIUIA, T/Ie B pe3ysbTare
dopMupyeTcss MEeNKOIUCHEp CHOHHAs TOMOTEH-
Hasg CTpPYKTypa IMOTOKAa, U TEYEHUE CTAHOBUTCS
IBY X(ha3HBIM CBEP X3BY KOBBIM C OOJIBITION KUHE-
THYECKOM 3Hepruell mpu riyO00KoM BakyyMe B
NOTOKE. B 3Ty 30HY M BBOZAT uyepe3 BTOpOU
natpyO0oK (WM HECKOJIbKO MarpyOKOB) OCTallb-
Hble KOMIIOHEHTHI YTPaBJSIOIMIEH MacCUBHO U
Cpebl M OKOHYATEIbHO C(OPMUP OBBIBAIOT T €-
Oy eMblIif KOJIMY €CTBEHHBI I COCTaB CMECH Ha Bbl-
XOJIe ammapara.

V3MeHeHne 1aBiIeHUs] CMECH U €€ Pacxo
OCY ILIECTBJISIETCSI, HANpUMEp, peryJIupy UMM
BEHTWIEM Ha BBIXOJE M3 ammapara Wil Hemo-
CPE/ICTBEHHO y TOTpP €OUTENS.

Henocratkom Takoro ammapara siBJIsI€TCS
HAJIMYHME HECKOJbKUX MarpyOKOB U peryJu-
DY IOILIETO BEHTHJIS .

N3BeCTHBI CUCTEMBI OTOIUIEHMS C LIUPKY -
JSIPHO-CMECUTENILHBIM HAacOCOM, BKJIFOUEHHBIM
B 001y 0 00paTHy 0 MarucTpaib Jjs MOBBIIIIe-
HUS JaBJICHUS BOJbl B HApYy>KHOM TEIUIONpP OBO-
ne [2].

CwmelieHuE BOJBI MOJKET OCY IECTBISATHCS
u 6e3 MecTHOro Hacoca. B s3Ttom ciyuae cmecu-

TeNbHAsl yCTaHOBKAa 00OpyIyeTcs BOJOCIPY -
HBIM 3JIC€BAaTOP OM.

BopoctpyiiHblil 3meBaTop MOJy4YW pac-
NP OCTPAHEHUE KAaK JIEHIEBbIN, MPOCTOW M Ha-
JIeKHBI M B AKCIUTy atamu anmapar. OH CKOHCT-
PYHpOBaH Tak, YTO MOJCACHIBACT OXIAXKICHHY IO
BOJly JUISl CMEUIEHUs] C BBICOKOTEMIIEp aTy p HOM
BOJIOM M IIEpeNacT 4acTh JABJICHUs, CO3J1aBac-
MOT'0 CETEBBIM HACOCOM Ha TEIUIOBOM CTaHIUH,
B CUCTEMY OTOIUTEHUS AJisi 0OecrneueHus: LUKy -
JISILIAU BOJBI.

Bopoctpyiinbiit sneBarop (puc. 1) cocro-
UT U3 KOHYCOOOpa3HOro coIuia, 4epe3 KOTopoe
CO 3HAYUTEIBHOU CKOPOCTHIO IPOTEKAET BBICO-
KOTeMIleparypHas Boja Mpu Temmeparype t; B
kommmaectBe Gi; Kamep bl BcacklBaHMs, Ky JIa TO-
CTyIaeT O XJIaXIECHHAasl BOAA NP U TeMmeparype ty
B KoimyectBe Gp; CMECUTENbHOTO KOHyca U
rOpJIOBHUHBI, TAC MPOUCXOAAT CMCHICHUA W BbI-
paBHMBAHHE CKOPOCTH ABWKEHUS BOJBI, U AU(-

dby3opa.

Gy T o

Puc. 1. Ilpunyunuansuas cxema 6000cmpyiiHozo
anesamopa. 1 —conno; 2 —kamepa écacviéanus,
3 —cmecumenvhblil KoHyc, 4 —20p06uUHQ;

S —ouppysop

Bokpyr c1pyu BOJbI, BBITEKAOIIEH U3 OT-
BEPCTUsI COIUIA C BBICOKOM CKOP OCTBIO, CO3/1aET-
Csl 30Ha TOHIKEHHOTO JaBJeHMs, Omaromaps
yeMy OXJIakKICHHasl BOJA Iep eMeIaercst U3 00-
paTHOM MarucTpalnv CHCTEMBbI B KAMEPY BCAChI-
BaHusA. B ropiaoBuHE CTpys CMELIAHHOW BOJBI
JIBUTacTCsl ¢ MEHBIEH, Y4EM B OTBEP CTUM COILIA,



HO €IlIe CO 3HAYUTENbHOH CKopocThio. B mnd-
¢dy30pe Npu NOCTENEHHOM Yy BEJIMYEHUH TUIO 111a-
JTM TIOTIeP €YHOT'0 CEYEeHUs IO €ro JJIUHE TUJIp O-
JUHAMHWY €CKOE JaBJICHUE MajaeT, a THIpOcCTa-
TUYECKOE€ — HapacTaer. 3a CYET Pa3HOCTHU T'Uj-
POCTaTHYECKOTO JaBJeHHs B KoHIe quddy3opa
U B KaMepe BCAaChbIBaHUs 3JIEBATOPA CO3/AETCA
IMPKY JMIIIMOHHOE JIaBJI€HUE, HEOOX0AUMOe IS
UPKY JI UM BOJIBI B CUCTEME OTOIUICHHUS .

OnHuM W3 HEAOCTATKOB BOAOCTPYHHOTO
aneBaropa sBiserca Huskuil KIIJ[. JlocTuras
HauBbIciiero 3HaucHus (43%) npu MaaoM Ko-
s durmeHTe cMemeHns u 0cooo Gopme Kame-
pBI BcacbiBanus, ruap octarud eckuit KI1J] cran-
JIap THOT'O 3JIEBATOpa Mp aKTU4 €CKU TP U BBICOKO-
Temriep atyp Hoi Boze Omm3ok k 10%. Cnenosa-
TENBHO, B ATOM Clly4ae Pa3HOCThb [aBJICHUS B
Hap y )KHBIX TEIUIONP OBOJIaX HA BBOJIE UX B 3]1a-
HHe J0bkHA He MeHee ueM B 10 pa3 np eBbIIarh
MPKY JMIIMOHHOE JTaBJieHue APy, HE0O0X0AMMOe
JUISL IMPKYJSIIIMM B CHUCTEME OTOIUIEHHUS. DTO
Y CIIOBHE 3HAYUTEIILHO OTPaHUYMBACT JaBJICHUE,
nepeaaBaeMoe BOJOCTPYHMHBIM 3IIEBaTOPOM B
CUCTEMY W3 Hapy KHOMU TEIUIOBOU CETH.

Jpyroii HeAOCTATOK »3JjieBaropa — Ipe-
KpallleHne IUPKYy AU BOABI B CHUCTEME OTO-
IUICHUS TIPW aBapHd B Hapy>KHOU TEIUIOBOM ce-
TH, YTO YCKOpSIET OXJIKICHUE OTAIlIHBaeMbIX
MOMELIEH U U 3aMep 3aHUe BOJIbI B CUCTEME.

Eme omun HemocraTtok 3neBaropa — IO-
CTOSTHCTBO KOX((HIIHEHTa CMEIICHUsI, HUCKIIO-
Yarolllee MECTHOE KAaueCTBEHHO peryJihp OBaHHE
(13MeHeHMe Temieparyphl ) cucTeMbl OTOILIe-
HUsg. [[OHATHO, YTO MPU MOCTOSHHOM COOTHO-
nieHnu B dneBarope Mexay Go m G; temmepa-
Typa tr, ¢ KOTOpoil BoJja MOCTyaeT B MECTHY IO
CHUCTEMYy OTOIUICHUs, OIpeEIeNsiercs ypOBHEM
TeMIiepatypsl t;, MmojaaepKMBAaeMbIM Ha TEILIO-
BOM CTAHIMHU UL BCEH CUCTEMBI TEIUIOCHA0 XKe-
HUS, U MOXET HE COOTBETCTBOBATH TEILIOMO-
TP EeOHOCTH KOHKp €THOTO 37aHus. i ycTpaHe-
HUSL 3TOTO HEIOCTaTKa HEO0OXOMMO HM3MEHHUTH
COOTHoIIeHue B aneBarope mMexny Go u Gy, ae-
Jasi COTUIO CMEHHBIM, WM TP UMEHSIsI aBTOMATH-
YECKOE pEryJjJupOBaHUE IUIOLAAU OTBEP CTUS
coruia 3ieBaropa. Cxema BOJIOCTpYIHOro 3ie-
Batopa “C peryjupyemblM COIUIOM’ JaHa Ha
puc.2. Takue smeBaTtopbl, MPUMEHSIEMBIE B Ha-
cTosiliee BpeMsi, MO3BOJSIOT B OIpeIeNeHHbIX
npenenax M3MEeHSATh KOd(p(HIMEeHT CMelIeHHs
JUTSL TIONTy U€HHs BOJIbI C TeMreparyp ou t, HeoO-
XOAUMOM i1 MECTHOM CHUCTEMBI OTOIUICHMS,

T.€. OCYIIECTBJISITH TpeOyemoe
KOJIMYECTBE HHOE P €Ty JIUP OBAHHE.
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Puc. 2. Cxema 6o0ocmpyiinoco aneéamopa ¢ pezy-
aupyemoim coniom’. 1 —mexanusm 011 nepem ewyenus
pezynupytougeti uesivl; 2 —uwmox pe2ynupyouy et ue-
abl; 3 —conio;, 4 —pecympyrowasn uena, S — kavepa

scacelearus; 6 —eopaosuna, 1 —ouggyzop

namerp  TOpJOBHHBI  BOAOCTPY MHOTO
sneBaropa dr, CM, BBIYUCISIOT 110 (hopMy jie
d, =155G3°/Bpie, (1)
rae G¢ — pacxoq BOJbI B CUCTEME OTOIUICHUS,
T/4; APy — HaCOCHOE MHMPKYJIHOHHOE JaBiic-
HUe U1t cucteMsl, KI1a.

[Tocne BbIOOpa cTaHAAapTHOTO BIIEBATOPA,
MMEIO IIIETO JTUaMETP TOPJIOBUHBI, ONVKa W K
MOJIy YEHHOMY IO pacyery, OMNpeaenstoT Iaua-
MeTp coruia mo Gopmyie, p UBECHHON B CIIpa-
BOYHHKAX, WIU HUCXOJS W3 MpHUOIU3UTEIhHOU
3aBUCHMO CTH
=4 2)

1+u

[Ipu w3BectHOM nuamerpe comia de, oM,
HAXOJISIT HEOOXO UMY O JUISI ISHCTBUS DIIEBATO-
pa pa3HOCTh AABJICHHS B HAp Y KHBIX TEIUIO P O-
BOJIaX NP U BBOJIE UX B 31aHue APy, klla:

Ap, = 63G2/d¢, 3)
rae G; — pacxosl BBICOKOTEMIIEP aTy pHOM BOJIbI,
/4.

C

[Ipu nmpumeHeHUH 37€BaTOpa YacTo MpHU-
XOZUTCSL OTIP €CNATH pacroyiaraeMyio pa3HOCTb
JaBJIeHUsT APy UL THAPABIMYECKOTO pacdeTa
CHCTEMBI OTOIUIECHHMS, UCXO/s U3 Pa3HOCTH JaB-
JIeHWsl B HAap Y KHBIX TEIUIONpOBoAax APy B Mec-
TE TPHUCOSTUHEHHS OTBETBJICHUS K P OEKTH-
pyemomy 3aaHus. HacocHoe mmpKyJISIIMOHHOE
naBiieHue Apy, NepenaBaeMoe 3J1€BaTOpOM B
CHCTEMY OTOIUIEHHSI, MOXHO PacCUuTaTh B 3TOM
cnydae mo ¢opmyie (mpu ko3 duimente pac-
X0/1a coruia sieBaropa, pastom 0,95)

— 0,7E(ApT _ ApOTB) (4)
1+2u+ 021?

Apy



rne APorp — NOTEPH JIABJICHUS B OTBETBJICHHH
OT TOYKH TPHUCOCAUHCHHS K HAp Yy KHBIM TEILIO-
P OBOJIaM JI0 JIeBaTopa.

Henmocratkamm ONHMCaHHBIX CHCTEM BOJISI-
HOTO OTOIUICHUS SIBJISIOTCS HAIMYHE CMECH-
TEJILHOTO HAacoca, NMPHUMEHEHWE CMEHHOTO CO-
IU1a, @ TAK)KE HAJTMY M€ TI0 JIBIDKHBIX AJICMEHTOB B
peTyJIUpY IOLICH UIiie, YTO Y CIOXKHSAET U Y JI0p O-
JKaeT y CTp OMCTBaA.

PazpaboranHoe comio ¢ 3¢pdexkrom “na-
MATH® yCTpaHseT OMMCaHHble HemocTatku [3].
OHO BBINOJIHEHO W3 HUKEIHA THTAHOBOTO
(TiNi) crmaBa B OTOKKEHHOM COCTOSIHUM B HH-
TepBajie TpeBpaiieHust ¢ 00bIM K03 QuIiu-
€HTOM JIMHE MHOT O P acImp eHus

(a =132010°2pao™) B Temnepary pHOM auana-
3o0He 10 200C [4].

U3 dhopmyisr (3) BUIHO, YTO BCIE] 3a H3-
MEHEHHEM TI0 KaKoW-nubo mpuyuHe APy B Ha-
DY KHBIX TEIUTO P OBOAAX M3MEHSETCS M PacXoj
G,, a takxke pacxox Boawl B cucteme G, CBs-
3aHHBIA ¢ pacxomoMm G; yepe3 Kod(uImeHT
CMeNIeHMs deBaropa U
G = (1+ U)Gl

W3meHeHue NaBieHHUS M pacxoja B Ipo-
Hecce OKCIUTyaTaluk, He TP eIy CMOTp €HHOe
pacyeToM, BBI3BIBACT Pa3peryJIMpOBAaHHUE CHC-
TeMbl OTOIUICHMS, T.€. HEPABHOMEPHYIO TEIUIO-
OTAa4y OTIENbHBIX O TOMUTENBHBIX MpuOopoB. B
BosocTpyitHOM aneBatope (puc.l) ¢ perynu-
pyeMbIM coruioM, oOmamaronuM 3 dexTom
“mamaTi’ K03 (UIMEHT CMEIIeHus] He SBIIseT-
Csl TIOCTOSTHHBIM, OH OCYIIECTBJISIET KAaueCTBEH-
HOE p ey JIMp OBaHHE B CHCTEME OTOILICHUS.

IIpu cHwxkenuu temmeparypsl t; auamerp
IJIOMIA K OTBepcTHs coruia O¢ yBeamInBaeTcs,

(5)

YBEJIMYUBACTCS PAacXoJl BBICOKOTEMIIEp aTy p HOM
BobI G1, a TaKk)Ke YBEIMYMBACTCS PacXoi BOIBI
Gc v TeMniepaty pul t- B cHCTEME OTO IUICHHS.

Takum oOpa3zoM, pa3paboTaHHBIA BOJO-
CTpY VHBIN 3JIEBATOP C PETYJHMPYEMBIM COILIOM
obnmamarommmM dpdexkTomMm “mamsaTH” TPOCT TO
KOHCTPYKIIMM U aBTOMAaTHMYEeCKU oOecreurBaer
Y CTOWYMBY IO €CTECTBEHHY 0 IIMP KY JSIIIMIO BOJIBI
C 33J]aHHBIM PACXOJIOM M TEMIIEpaTy POl B CHC-
TeMe BOJASHOTO OTOIUIEHHsI 0 COOGHHO KOHIIEBBIX
3/1aHUM.

Pabora npezcraBisier nHTEpEC Ui OJXHON
13 KOHBEP CHOHHBI X aBUAIHOHHBI X TIP OTP aMM.

Commo ¢ »ddexkrom “mamsaT” MOKET
HAalTU CaMOCTOSATENbHOE TPHUMEHEHHE B COBEp-
IICHCTBOBAHUM TEXHOJIOT UM JIBUTATEIIECTP Oe-
HUS TPH OKOHYATEJIbHOM 3JIEKTP OXUMMYECKON
pa3mMep Hoit 00p aDOTKE JIOMATOK ra30Ty p OMHHBIX
JIBUTaTEIE 1.
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NOZZLE WITH A PROPERTY OF SHAPE MEMORY
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Nozzle is a part of a water-jet ejector, whichrisluded to water heating. In recompense for ther flate and
temperature of heat-transfer agent decreasingdakdensection area will expand. T his results imdasing temperature
and fow rate up to the initial level. Nozzle is aeaof nickel-titanium alloy that has a propertysbépe memory.



