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OrnucaH ¥ BepudUIMPOBaH METOI PErMCTPALlMA MHTEHCUBHOCTHU B MTOMEPEYHOM CEYEHUU MOJICKYJISIpP-
Horo nyuka. [IpenioxeHa 1 UCIBITaHa CXeMa yueTa BIUsTHUS (OHOBOrO rasa. [lomydeHHbIe pe3yabTaThl
M3MEPEHUI B MOTOKAX aproHa 1 a30Ta MpoAeMOHCTPUPOBAIH TIPIMYIO 3aBUCUMOCTh (hOPMBI U IMUPUHBI
TTOTIePEYHBIX TIPODIIIeH MOJIEKYIISIPHOTO ITyYKa OT Yrciia Maxa Ha BXole B CKUMMep, a TAKKe CPEITHETO
pa3mepa KJ1acTepOB B yCJIOBHUSIX KOHACHCUPYIOIIUXCST CBEPX3BYKOBBIX CTPYIA.
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1. BBEAEHUE

MonekynsipHbple IIY4KH, (QopMHupyeMbie u3
CBEPX3BYKOBBIX Ia30BbIX CTPYIi, UICTEKAIOIIUX B pa3-
PEXeHHOEe MPOCTPAHCTBO, JABHO SIBJISIOTCS O0BEK-
TOM MHTEpeca uccienoBaTeneil B pa3InyHbIX 001a-
CTIX HayK! ¥ TexHUKHU [1—8]. OpauM n3 Hanboiee
COBpPEMEHHBIX HaIIPaBJICHU SIBJISIETCS UCITOIb30Ba-
HUEe KJIACTUPOBAaHHBIX MOJIEKYJISIPHBIX My4KoB. Kak
MpaBUJI0, IKCIIEPUMEHTATOPHI CTPEMSTCS TOCTUYD
MaKCUMaJIbHO# MHTEHCUBHOCTHU B ITPUOCEBOIT 001a-
CTU MOJIEKYJISIpHOTO myuykKa. OmHaKo ra3oguHaMMKa,
a TaKKe TOCTOBEPHOE ACTEKTUPOBAHME TaKUX 00b-
€KTOB ellle HeIOCTaTOYHO M3y4YeHbl. [ToMmumo oco-
OeHHOCTEe!l CKUMMUPOBAHUS KJIACTUPOBAHHBIX
MOTOKOB, OTJIMYAIOIIETOCS OT eTaJbHO U3YYEHHOTO
(bopMUpOBaHUS C TIOMOIIbIO CKUMMEpPa CBEPX3BY-
KOBBIX CTPYH B OTCYTCTBME KOHAEHCAINH [9], MHOTO
BOIIPOCOB BO3HUKAET O ITOCTOBEPHOCTH H3MeEpe-
HUII TapaMeTpOB MOJIEKYJISPHOIO ITydyKa JaT4M-
KaMHM 3aKpBHITOTO (M3MepeHre MHTEHCUBHOCTH) U
OTKPBITOI0 (M3MepeHUe TJIOTHOCTH) Tumna. Tak,
MacC-CHeKTPOMETPHUS OCEBbIX MPOoduIeii IIOTHO-
CTH MOJIEKYJISIPHOTO ITy4Ka B YCJIOBMSX Pa3BUTOM
KOHIOEHCAIIMU JAaeT COBEPIIEHHO HEOXMIAHHBIC
pesynbTrathl [10]. M3MepeHre NI0THOCTU TIPOCTHIM
MOHM3AaIMOHHBIM JTaTYMKOM OTKPBITOI'O THIIA B
YCJIOBUSX KJIACTEPOB B MOJIEKYJISIPHOM ITyYKe JaeT
3aHMXXEHHbIE JaHHbIE O IUVIOTHOCTU, B TOM YUCJIE

M3-3a TOTO, YTO KJIacTep IPeACTaBIsieT COOOIt, KaK
MPpaBUJIO, ONMH UOH, HECMOTPSI Ha OOJIbIIOE YUCTIO
00pa30BaBIINX €r0 aTOMOB WJIKX MOJICKYJ.
HaubGonee momynsipHble MeTOAbI MacC-CITEK-
TpoOMeTpUHN (KBaAPYITOJbHBIN U BPEMSTIPOJICTHBII)
C IOCTATOYHO OOJIBIINM IIPOMEXYTKOM BpEeMEHU
MEXIy MOHM3alNel aHATU3UPYyeMOro IOTOKA 1 ero
perucTpanueii Ha JeTeKTope BCAEACTBUE pa3Bajia
KJIaCTEPOB ITPY MOHU3ALIM, HATIPOTUB, IEMOHCTPU -
PYIOT HEOOBIYHO BBICOKYIO KOHIIEHTPAIMIO MOHO-
MepoB. B To ke BpeMsl B IeTEKTOpe 3aKPHITOTO THUIIA
(KaK MmpaBWIO, JAaTYMKE MOHU3ALMOHHOIO THUIIA C
Y3KUM BXOJHBIM OTBEPCTUEM) IHaHHbIe 00 MHTEH-
CUBHOCTU MOJICKYJISIpPHOTO ITyYyKa NalOT BIIOJIHE
JOCTOBEpHYIO MHGoOpMaLMIO 00 00lIeM uucie
JOCTUTIIMX AETEKTOpa YacTUll BeaeacTBue 3¢ dek-
TUBHOI'O MCITApEHUS KJIACTEPOB BHYTPU IETEKTOPA,
OIHAKO HEOIpEedeIeHHBIM OCTABJISIOT BOIPOC O
CKOPOCTH ITOTOKA Ha BXOJIE B IETEKTOP.
Pacripenenenne MHTEHCUBHOCTY MJIU TIJIOTHOCTH
MOJIEKYJISIPHOTO TTy4YKa MOMepeK OCH MO3BOJISET He
TOJBKO M3YyYUTh OCOOEHHOCTU paCIIUMpPEeHUs Kjia-
CTUPOBAHHOTIO ITyYKa U OLICHUTh CKOPOCTHOE OTHO-
IIeHWE Ha BXOJE B CKUMMeEpP, HO U PacCMOTPETh
ra3ogJMHAMUKY CBEPX3BYKOBBIX IOTOKOB Iiepen
cKUMMUpoBaHHeM. PaHee OBUIM BBIITOJHEHBI
paboTHI MO IUATHOCTUPOBAHMIO JIOKAJIBHOM TIJIOT-
HOCTH TIOTIEPEK OCU MOJIEKY/ISIPHOTO My4YKa B MOTO-
Kax 0e3 kmacrepos [11, 12]. B Hameit pabote mpen-
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JIOXXeHa CUCTeMa IMarHOCTUKW WHTEHCHUBHOCTU B
YCIOBUSIX (DOPMUPOBAHUST MOJIEKYISIPHBIX TTYYKOB
M3 CBEPX3BYKOBBIX KJIACTUPOBAHHBIX MOTOKOB,
a TakKKe M3JIOKEHBI PEe3yJIbTaThl U MPOOJIEMbl TAKUX
U3MEPCHUA.

2. OKCIIEPUMEHTAJIBHOE
OBOPYJOBAHHME

DKCIEepUMEHTHI BBIIOJIHEHBI Ha 3KCIIEPUMEH-
TaJIbHOM TazonauHamuyeckoMm creHae JIDMITYC-2
oTaena mpukiaagHoi ¢usnku HoBocubupckoro
rocyaapcTBeHHOro yHuBepcuteTra. OmnucaHue
CTeHJa, €ro BaKyyMHBIX 1 TUArHOCTUYECKUX BO3-
MOXKXHOCTEl MpuBeaeHo B paborax [13—16].

Ha puc. 1 nszobpaxeHa npuHLMNKUAIbHAs CXeMa
n3MepeHnii. McTOUHUKOM CBEpX3BYKOBOII CTpyH
SIBJISIJIach pasMellleHHas B KaMepe paciiupeHus 1
(bopkaMepa co CMEHHBIM 3BYKOBBIM WJIM CBEPX3BY-
KOBBIM COILJIOM 2 Ha KOOPAMHATHOM YCTPOMCTBE 3,
obecreuynBaloNeM MepeMelleHe B TpeX B3auMHO
OpTOTrOHaJbHBIX HampaBiaeHusax X, Y, Z, a Takxke
NOBOPOT B MJIOCKOCTU XY ¢ TouHOCThIO 10 MKM U
0.1° coorBeTcTBeHHO. [lepeMenieHre OCYILIECTBIISI-
€TCsI 110 3aJaHHOM ITPOrpaMMe C IIOMOIIIBIO I1aTOBbIX
JIBUTaTesell, TakKe pa3MelleHHBIX BHYTPU BaKyyM-
HOM KaMmepbl /. MoJeKyIsIpHBIN IMy40K (hOpPMUPY-

femnameghepy |

3APBUWH u ap.

€TCSI C TTOMOIIBI0O KOHYCOOOPa3HOro ckumMmepa 4 ¢
BHYTPEHHUM U HapY>XKHBIM yIJaMu pacTBopa 45 u
55°, nmameTpom BXonHOro ceueHust dg = 0.49 MM u
OCTpOIi BXOTHOI KpoMKOii. COOCHOCTh MOJIEKYIISIP-
HO-IIYYKOBOII CHCTEMBI ITOCTHUTAeTCsS ITyTeM TIIA-
TeJIbHOH I0CTUPOBKMU TI0 JIA3ePHOMY JIy4dy, ITPOXOIsi-
LIEMY Yepe3 COIIO, CKUMMEDP U BXOIHOE OTBEPCTUE
JeTeKTOopa MpY pa3HbIX KOOPIMHATAX M0 Ocu X.

B pabore umcmosb30BaHbI 3BYKOBOE€ COILIO U
CBEPX3BYKOBOE C KOHMYECKOM yacThio auddy3opa.
ITapameTtpsl conen npuBeaeHbI B Ta0A. 1.

Taomuna 1. [TapamMeTpbl UCITOJB30BAHHBIX COTIEN

M

Comno | de, MM | L, MM | d,, MM :
N, Ar
1 0.51 — — 1.0 1.0
2 0.26 3.6 1.5 5.5 8.1

[lpumeuanue: d. — nnaMeTp KpUTUYECKOTO ceyeHus cora, [ —
JUIMHA, d, — TMaMeTp BBIXOAHOTO OTBEPCTHUSI CBEPX3BYKOBOTO
coruta, M, — 3HaueHue ynciia Maxa B BBIXOZHOM CEYEHUU COILIA.

JleTeKTop MOJEKYISIPHOTO IMy4YKa 5 YCTaHOBIIEH
B MOCJECKUMMEPHON CEKIIUU MOJEKYJISIPHO-ITYY-
KOBOIi CUCTEMBI 6 Ha OMHOKOMIIOHEHTHOM KOODIH-
HATHOM YCTpOICTBe 7, oOecrneurBaolIeM mepemMe-
LLIEHUE AeTeKTOpa MoIepeK MOJEKYISIPHOTO My4YkKa B
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Puc. 1. Cxematnueckoe n3o06paxeHne M3MEpUTEIbHOTO yuacTka creHna JIDMITYC-2: 1 — kaMmepa pacimpenust, 2 — pop-

Kamepa ¢ COIUIOM, 3 — 4-KOMITOHEHTHBIM KOOPAUHATHBIM MeXaHu3M, 4 — CKUMMEp, 5 — JIeTEKTOP MOJIEKYJISIPHOTO ITy4Ka,

6 — TocJIeCKUMMepHasl Kamepa, 7 — pyYHOI KOOPAMHATHBIN MEXaHU3M, & — BAaKyyMMETpP MOHU3ALIMOHHbIN, 9 — naTdnKk
TeMneparypbl, 10 — peryasTop pacxoaa, [/ — 1aTYuK abCONIOTHOTO NaBAEHMSI.
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WU3MEPEHUE MNOMEPEYHLIX MTPO®UIIEN UHTEHCUBHOCTU MOJEKYJIIPHOI'O ITYYKA

npenenax 150 MM ¢ TOYHOCTBIO TTO3ULIMOHUPOBAHUS
0.1 Mmm.

B kauectBe merekropa B paboTe MCHOJb30BaH
BaKyyMHBII JaTyuK gasieHust 356 Micro-lon Plus,
nHGOpMaLKsSI OT KOTOPOTo Yepe3 aganTep 3aIlMChl-
BaeTCs Ha MepCcoHAJIbLHOM KoMIbloTepe. Jlisi name-
PEHUS UHTEHCUBHOCTU MOJIEKYJISIPHOTO TTy4YKa BXOJ
JlaTyvKa OCHallleH n1uadparmMoil ¢ OTBepCTUeM aua-
MeTpoMm 2 MM. M3MepeHrsT MHTEHCUBHOCTHU IIPO-
BOISITCSI IIyTeM IIOCJIENOBATEIbHOM JIOKAIM3aluU
MOJIOKEHUST JAaTYnKa (BXOOTHOI'O OTBEPCTUSI MOHM-
3allMOHHOM JIaMITbl) Ha 3a/aBaeMbIX PACCTOSIHUSX
OTHOCUTEJILHO OCU MOJIEKYISIpHOTO my4yka. OmnHo-
BPEMEHHO OCYIIECTBJISIIOTCS (hUKcalus U 3aIluCh
naBlieHUsI (POHOBOTO rasa B IIOCJIECKMMMEPHOM
CEeKIIMY C MOMOIIIBI0O BTOPOrO TAaKOTO K& JaTyuKa,
PAacCIIONIOXKEHHOI0 Ha MaTpyOKe ITOCIeCKUMMEPHOI
CEKIIMU BAAIN OT OCHU MOJIEKYJISIPHOTO My4Ka &.

[MpenBapuTenbHO TOKa3aHUS O00OMX JATYMKOB
B OTCYTCTBHME MOJIEKYJISIPHOTO MydyKa CBEPSIIOTCS
U COIIACyIOTCSl B nuara3oHe u3MepeHuil. Pasz-
HUIIA MEXIY ITOKa3aHUSIMU TaTYMKOB JABJICHMS HA
BBIOPAHHOM JIMHUU TOKA B MOJIEKYJISIPHOM ITy4Ke
1 B (GOHOBOM MPOCTpaHCTBE (rapaHTUPOBAHHO
BHE BJIMSIHMSI HANPABJAEHHOTO IBWKEHUS YaCTUIL
MOJIEKYJISIPHOTO ITyYyKa) MPUHUMAETCS 3a 3HaAUeHUE
MHTEHCUBHOCTU MOJIEKYJISIPHOTO ITy4Ka B OTHOCH -
TeJIbHBIX eIMHUIIAX IIPU YCJIOBUU ITIOCTOSIHCTBA CKO-
POCTH HaIlpaBJIEHHOTO ABIDKEHUSI B MOJICKYJISIPHOM
nmyuke (B TMIIEP3BYKOBBIX TEUEHUSIX COOTBETCTBYET
MpeaeabHON CKOPOCTH MOTOKA).

TemmnepaTypa raza B ¢popkamMepe coria, B Kamepe
paclIupeHus U MOCIeCKMMMEPHOI KaMepe peru-
CTPUPYETCSI MHOTOKAHAJIbHBIM JaTYUKOM 9 MapKu
Ketotek STC-3008 ¢ morpewmHocTsio MmeHee 0.2%.
JlaBjieHue rasa 0 paclliMupeHus 3a1aeTcs 3a1aTdu-
KoM pacxopa raza /0 mapku PPI'-12 u peructpupy-
etcst naTymkoM I/ mapku Siemens Sitrans P7MF1564
¢ morpemHocThIo 0.25% 0T MaKCUMAaJIbHOTO U3Me-
psSIEMOTO 3HAYCHUSI.

PaspexxeHue B KaMepe pacIIMpeHUs] U IIOCTe-
CKMMMEPHOI Kamepe obOecrieurBaeTcs OTKauHOM
CHCTEMOIi, COCTOSIIIEN U3 TYpPOOMOJIEKYISIPHBIX U
TeJIMeBbIX KPUOTE€HHBIX HACOCOB, IMOAKIIOUEHHBIX
10 IapaJjuieJibHOi cxeme. BappupoBaHue padbouero
rasa, mogaBaeMoro B (popKamepy coIuia, JaBJIeHUS U
TeMIIEpaTyphl TOPMOXEHMSI, a TAKKE yIvia [IOBOPOTa
CTPYY OTHOCHUTEILHO OCU MOJIEKYISIPHO-ITyUYKOBOM
CHCTEMBI 00eCIIeYrBaeT BO3MOXHOCTh OTTPEAe/ICHUST
MoIepevyHbIX MPoduIeii UHTEHCUBHOCTU MOJIEKY-
JIIPHOTO My4YKa IIPpU Pa3IUYHbIX YCIOBUSIX MCTEUe-
HUS (B peXXnMax Impu yrciaax Maxa B rotoke M > 3).
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CrenyeT OTMETUTb, YTO TaKasl CXeMa U3MEepeHU it
MO3BOJIMJIA OTIPEAE/ISITh UHTEHCUBHOCTD B ITOIEepey-
HOM CEUYEeHMU MOJIEKYJISIPHOTO ITy4YKa He TOJIbKO IIpU
(pUKCUPOBAHHOM PAaCCTOSIHUM COILIO—CKHUMMED
(COOTBETCTBEHHO, HEM3MEHHOM JaBJIeHUU (OHO-
BOI'O raza B MOCJIECKUMMEPHON CEeKIMU), HO U MpHU
BapbUpPOBAHUU 3TOr0 PACCTOSIHUSI, MEHSIOIIEM
MOTOK Ta3a yepe3 CKUMMEDP U BEIMYMHY (DOHOBOTO
NaBJIEeHUSI B MOCJIECKMMMEPHON ceKnuu. Takum
00pa3oM MOXHO OBLJIO PEerucTpUPOBATh 3aBUCH-
MOCTb MHTEHCUBHOCTHU Ha JI00OH JTMHUU TOKa B
MOJIEKYJIIPHOM ITy4Ke TTpU U3MEHEHUU PACCTOSTHUS
COILJTO—CKHUMMED.

3. PE3YJIBTATbI UBMEPEHUM

I[Ipumep 3aperucTpupOBaHHBIX 3HAYCHUI
MHTEHCUBHOCTU B 3aBUCUMOCTHU OT PACCTOSTHUS
MEXIY BXOIHBIM OTBEPCTUEM NETEKTOpa U OChIO
MOJIEKYJISIDHOTO Iy4Ka, y, (B MM), Ha TpeX paccTo-
STHUSIX MEXIY COIUJIOM U CKMMMepoMm (x = 25, 45,
60 MmM) mpuBeneH Ha puc. 2a. JlaHHBIE TTOJIy4eHbI
IIpU MCTEYCHUM a30Ta M3 3BYKOBOTO cora Ne 1
(Tabna. 1), dUKCUpPOBAaHHBIX 3HAYEHUIX TeMIlepa-
Typhl (7, = 300 K) u naBnenus topmoxenus (P, =
= 50 kIIa), a Takke maBJIeHUSI B KamMepe paclunpe-
Hus (P, = 0.59 Ila). BennurHbl UHTEHCUBHOCTHU
MpPUBENEHBI B €IMHUIIAX, COOTBETCTBYIOIINX ITOKA-
3aHMSAM JaTYMKa, PeTUCTPUPYIOLIETO CyMMapHBI
CHUTHAJI, OIIpeeIsIeMbIi MOJIEKYJISIDHBIM ITyYKOM U
(pOHOBBIM Ta30M B TTOCIECKUMMEPHOM CeKIIUU.

CTouT OTMETUTb, YTO AMAIa30H MepeMellle-
HUS TaTYMKa IMOIepPeK OCU MOJIEKYJISIPHOro Imydka
coctaBnsgeT 150 MM, UTO TTO3BOJISIET 3apPETUCTPUPO-
BaTh ITOJIHBII MOIIEPEUYHBIN ITPOoGuiIb U (OHOBOE
3HaYeHME CUTHAJIA TOJIbKO C OJTHOM CTOPOHBI OT OCU
MOJIEKYJISIpHOTO ITyuKa. [1py BerauTaHnM (DOHOBBIX
CUTHAJIOB 3aBUCUMOCTHU IPUOOpETAIOT BUI, MPHU-
BeldeHHBIN Ha puc. 206. CorocTtaBuMble 3HAYEHUS
MHTEHCUBHOCTH TOJIE3HOTO U (P)OHOBOTO CUTHAJIOB
YBEIMYKUBAIOT IIOTPEITHOCTh U3MEPEHMI, COCTaB-
JISIOIYI0, Mo olieHKaM, He MeHee 20%. OgHako,
Kak cjeayeT U3 MpUBEIEeHHbIX I'paMKOB, pa3zdopoc
JNAHHBIX BCJAEACTBUE CIYyYalHBIX IITYMOB HE BJIMUSET
CYILIECTBEHHO Ha PETUCTPpUPYEMble 3HAUCHUSI.

[TockonbKy mJIst MOCIEAYIOIIETO aHaI3a TaHHBIX
TPeOYIOTCSI OTHOCUTEIbHBIC 3HAYCHMS MHTCHCUBHO -
CTH TMOMepeyHbIX MPodUIeit MOJIEKYISIPHOTO My4YKa,
Ha puc. 3 IpUBeACHBI JaHHBIE, HOPMUPOBAaHHEIE K
eMUHULE B MAKCUMYME, 1, = (I — 1) / (I = 1) axe-

CornacHo oueHke [17], paccTosHMe A0 mucCKa
Maxa B 3TNX U3MEPEHUSIX COCTABIISIIO 0KOI0 100 MM.
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Puc. 2. DxcriepuMeHTaIbHBIC 3HAYEHNUS] MHTEHCUBHOCTH CUTHAJIOB TTOITePEeK MOJIEKYJISIDHOTO ITydKa a30Ta Ha TPeX pac-
CTOSTHUSIX X MEXIY 3BYKOBBIM coruioM Ne 1 (ta6u. 1) u ckummepoM: 25 mum (1), 45 mm (2) u 60 mm (3); @ — uHTErpaibHbIC
3HAYEHWUSI, § — TTOCIIe BEIYUTAHUSI (POHOBOTO CUTHAJIA.

[Ipu sTom uyncino Kuyncena Kng, paccuntanHoe
10 M33HTPOIMYECKOMY 3HAUYEHUIO IJIOTHOCTU B
CTpye M AUAMETPY BXOIHOIO CEYCHUS CKUMMepa,
Ha paccTostHusX 25, 45 u 60 MM COCTaBMIJIO COOT-
BETCTBEHHO 2.6, 8.5, 15. [TosToMy Ha Oivxaiiiem K
COTLTY PAaCCTOSTHUM MOXHO ObLIO OXUIATh BAWSHUS
BHYTPEHHETO CKMMMEpPHOTO B3auMmoaeicTBus [9]
Ha M3MEPEeHUS ToTNepeYHbIX TPOoduUIeii IIIOTHOCTH.
Kaxk u mpearmonarasock, Ha pacCTOSHUM X = 25 MM
MONEPEYHBIN MPOGUIb (3aBUCUMOCTSD OT y,) 3HAUU-
TEJILHO IIUPE, YTO COOTBETCTBYET 0OJiee IIUPOKOMY
pasyieTy MOJIEKYJl B MOJIEKYJISIPHOM My4YKe M, COOT-
BETCTBEHHO, MeHbIlIeMy unciay Maxa. B 1o ke Bpemst
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Puc. 3. [Nonepeunbie npo¢GuIn UHTEHCUBHOCTU MOJIe-
KYJISIDHOTO ITy4YKa ITOCJie HOPMUPOBKU K €IMHMIIEC B MaK-
CHUMyMe. YCITOBHS Te Xe, 4TO U Ha puc. 2.

20 40 &0 B
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NPy yoaJeHU CKUMMepa OT COILIA U TIpU OOJIbIIEM
3HayeHUsIM umciia KHynceHa BiAuMsIHUME CKUMMeEp-
HOT'0 B3aMMOAEHCTBUS ociabeBaeT, a yucio Maxa
pacTer.

I[Ipu mcreyeHUM aproHa M3 CBEPX3BYKOBOTO
coria Majoro auamerpa (corio Ne 2, Tadi. 1) mpu
naBneHuu TopmoxkeHus 100 kIla kmactepoobpa-
30BaHUE MPaKTUUECKU HE OKa3bIBaeT BJIMSHUS Ha
ra3ogMHaMUKy IOTOKA [CpenHUil pa3Mep KjaacTe-
pOB, OLIEHEHHBIIT 110 pabore [18], (N) = 4, mosTomy
3aBUCUMOCTD MOIIEPEUYHBIX MpopuIeil THTEHCUB-
HOCTU B MOJICKYJISIDHOM ITy4Ke OT PaCCTOSTHUS X
MaJio OTJIMYaeTcsl OT MOJy4YeHHOI B azore (puc. 4)].
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Puc. 4. I1onepeyHbie NpoduiIM UHTEHCUBHOCTU MOJIEKY-
JIIPHOTO TyYKa Ha YEThIPeX PACCTOSIHUSX X MEXIY COIl-
oM 1 ckumMepoMm: 40 mm (1), 60 Mmm (2), 80 MM (3) m
100 mm (4). AproH, cBepx3ByKoBoe corio Ne 2 (tabm. 1).
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WU3MEPEHUE MNOMEPEYHLIX MTPO®UIIEN UHTEHCUBHOCTU MOJEKYJIIPHOI'O ITYYKA

Pazmep nepBrUHOI OOYKHU IJISI 3STUX PEXKMMOB HCTE-
yeHUs1 coctaBuia cBeiie 100 MM, yncino Knyncena
Kng = 10 y>xe Ha MUHMMaJIBHOM M3 PACCMOTPEHHBIX
paccrosiHuii x. He3HaunTeapHOE yIIMpeHHWE MPO-
¢ug Ha paccrossHUM X = 40 MM CBUIETEIBCTBYET,
MO-BUIMMOMY, O He3aBepIISHHOM IIpOllecce pocTa
yucia Maxa.

3aBUCHUMOCTb YIIMPEHUS MOMEePEYHOTO IMpo-
(br1ss MOJIEKYJISIPHOTO My4YKa HE TOJIbKO OT T€éOMEeT-
PUYECKOTO ITOJIOKEHUSI CKUMMepa OTHOCHUTEIbHO
COITIa M U39HTPOIMYESCKOTO 3HAUeHMSI urciaa Maxa
B CTpye, HO U OT 3(P(PEeKTUBHOCTU KjaacTepooodpa-
30BaHMS TIPOVJLIIOCTPUPOBAHA HA PUC. 5, TIe Mpu-
BEIEHO CpaBHEHME pPe3yJbTaTOB IJs ABYX I'a3o0B
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Puc. 5. CpaBHeHUe pe3yJbTaTOB MpU pa3iudyHOM

cpenHeM pasmepe Kiacrtepos: [ — N,, Py = 300 kIla,

x =60 mmM; 2 — Ar, P, = 100 xIla, x = 60 mm; 3 — Ar,
P, =300 xITa, x = 60 Mmm.

B COITOCTaBUMEIX YCJIOBUSIX HMCTeueHHs. Bo Bcex
pexkuMax MCroJIb30BaHO CBEPX3BYKOBOE cOTLIO No 2
(Tabma. 1). BeiOpaHbl peXXuMbl ¢ OAUHAKOBBIM pac-
CTOSIHUEM MEXIY KPUTUYECKMM CEUYEHUEM COoIljia
u ckuMmmepom, x = 60 mMm. [Ipu McTeyeHnu aproHa
COTIOCTaBJICHBI PEXHUMBI C Pa3IMYalOIINMUCS B
TPU pa3a JAaBICHUSIMH TOPMOXCHUS TIPU COXpaHe-
HUM (PUKCUPOBAHHOI TeMIIEpaTypbl TOPMOXEHMSI.
CornacHo oueHke [18], cpenHuit pa3mep KjiacTte-
poB npu P, = 100 xI1a cocraBasier (N) = 60, npu
300 xITa (N) = 840. I1pu 3TOM Xe JaBIECHUU B CTpye
azora (N) = 15. CoOoTBeTCTBEHHO, IIMPHUHA TTOTIe-
PEYHOTO MPO(PUIIT THTCHCUBHOCTHU MOJICKYJISIPHOTO
My4yka B CTpye a30Ta HauOOJblasi, a B aproHe Mmpu
BBICOKOM JaBJIECHUM TOPMOKEHUST — HAMMEHBIIIas.
[TonydyeHHBIE SKCIIEpUMEHTalbHbIe TaHHbIE
HamISITHO MJUIIOCTPUPYIOT BO3MOXHOCTDH CBSI3aTh
(bopMy M IMPUHY PETUCTPUPYEMBIX MOIIEPEUHBIX
npoduyieil INIOTHOCTA MOJICKYJISIDHOTO ITydKa C
yucioM Maxa Ha BXOIHOM Cpe3e CKUMMepa.

IMPUBOPHI U TEXHUKA SKCITEPUMEHTA Ne 1

165

4. BAKJIIOYEHUE

BrimonHeHa pa3paboTKa 3KCIIEpUMMEHTaIbHO
METOIUKM U3MEPECHUSI MTHTEHCUBHOCTH B ITOTIEpEY-
HOM CEYEHHUHU MOJIEKYJISIPHOTO ITyYKa B IMOCIECKIM-
MEpHOIi CeKIIMM YCTaHOBKU. B KauecTBe merekropa
MHTEHCHUBHOCTU MCIOJb30BaH BaKyyMHbIIl MaHO-
MeTpuueckuii natdyuk. IlpemyioxkeHa U MCIbITaHA
cxeMma ydeta BIMSIHUSI (poHOBOTO Tas3a. [lapamiens-
HasI 3aIIiCh 3HaUYeHUI (POHOBOTO JaBJICHMS B ITOCTIC-
CKMMMEPHOM CEeKIINK 00eCcTieuria KOHTPOIMPYEeMBbIii
yueT BKJIaaa (DOHOBON KOMITIOHEHTHI B ITOJIE3HBIM
CUTHaJI U BBICOKYIO IOCTOBEPHOCTb IMOJIYy4aeMBbIX
pe3yabTaToB. MoIlHast OTKaYyHast CCTeMa YCTAaHOBKU
MO3BOJIMJIA BBITIOJIHUTH MCCIEIOBAHUS B IITUPOKOM
IaTa30He TaBJIeHUI TOPMOXEHMS C COIIAMU pas-
HOi1 G OPMBI 1 TEOMETPUIECKHX Pa3MEPOB.

[TpuBeneHHbIE pe3yabTaThl U3MEPEHUIA Tpoe-
MOHCTPUPOBAIU MPSIMYIO 3aBUCUMOCTb (POPMBI U
MM PUHBI TOIEPEYHBIX MPOGMIeii MOJEKYISIPHOTO
My4Ka oT urcja Maxa Ha BXoOe B CKUMMED, a TaKKe
CpeIHero pasmepa KJacTepoB B YCJIOBMSX KOH-
JIEHCUPYIOIINXCS CBEPX3BYKOBBIX CTPY. YCTaHOB-
JIeHHasl JOCTOBEPHOCTDb IOJydyaeMbIX Pe3yJIbTaTOB
MO3BOJISIET B NaJIbHEHIIIEM pellaTh BOIIPOCHI OIpe-
neneHus uyncia Maxa, a mpu 3HaHUUM HaIlpaBJIeHHOMN
CKOPOCTHU MOTOKA — ITOCTYIIaTeIbHOI TeMIIEPaTypPhl
B UCCJIEAYEMBIX CTPYSIX.
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