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Lenopyccxuii nayuonansholii mexuuieckuii yHugepcumem

Perenepanuro QuIbTPOB CKBaXKWH MOJABOAHBIMU B3PBIBAMU BOAOPOIHO-
kucnoponHoit razopoit cMecu (BKI'C) mMokHO MpoH3BOAMTE KaK B OTKPBITHIX
CHH3Y B3PBIBHBIX KaMEPax, TaK H B 3AMKHYTBIX KaMepax, CHAOKCHHbBIX 31aCTHY-
HbIMH 00oa0ukamu [1-3].

Leme HacTosmEeH paGoThl — 3KCIEPUMEHTATIBHOES HCCICIOBAHHE OCOOCHHO-
CTCH myJbcaluil MPOAYKTOB MOABOAHOrO razoBoro B3peiBa BKI'C, 3axmroucH-
HBIX B TOJNY3aMKHYTHIE W 3AMKHYTHIE B3PBIBHBIC KAMEPBI, U CPAaBHCHHE ITOIY-
YEHHBIX JAHHBIX C PE3YIBTATAMH TEOPETHIECKUX PACIETOB.

B skcmepuMeHTax HCIOIB30BAINCH CICAYIONINE B3pbIBHBIE Kamepsl: BK-1
u BK-1" - munuHapudeckie oTKpeITEIC CHU3Y B3pbiBHBIC KaMepsl (BK-1 Brimos-
HeHa U3 ToncrocreHHOro oprerekna, BK-1' — u3 cramu), BK-2 u BK-2' — 1u-
JVHIPUYCCKHE B3PBIBHBIC KaMepbl, OOKOBBIC MOBEPXHOCTH KOTOPBIX BBIIOIHE-
Hbl B BHJC DJIACTHYHBIX OOOJOYCK TOJIIHMHON 01 U Oy, KOTOPHIC 3AKPCILICHBI
XOMYTaMH K BEPXHEMY M HIDKHEMY JHMINAM KaMep M HATIHYTH HA OIOPHEIHN
Kapkac U3 12 cTanbHBIX MINMAJIEK JUAMETPOM 6 MM, VCTAHOBJICHHBIX MEKIY JHH-
mamu; BK-3 — chepuueckas B3priBHAsS kamepa ¢ Hapy»KHOH 3MacTHIHOHN 000-
J04KOH TommuHOM §. ['eomeTprueckue mapaMeTpsl B3PEIBHBIX KaMep NPeacTaB-
JeHH B Ta0m. 1.

Tabnuya 1

Howmep B3peiBHO# | Pamyc kaMepsl Tompra JlmiHa xame- Teomerprraecianti
KaMeDbl R oM CTeHKH (06004~ 1l o 00beM KaMephl
P! 15 KI/I) 8, MM P > VK, CM3
BK-1 5.0 25 10 200
BK-1' 6,5 3 17.4 2100
BK-2 3.0 0.3 174 400
BK-2’ 2,7 1,8 17.4 330
BK-3 3.0 22 _ 90
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Mozenp CKBaKUHBI, B KOTOPOW NPOHMCXOAWIA PETHCTPALUS MYJIbCALMH,
MPEACTABISIA COOOH METANIHYCCKYIO TPYOY ¢ MPO3PavHbIM OKHOM M3 OPrCTEK-
Ja B HIJKHEH yacTH. B ombITax mpUMEHSTHCH TPYOBl HECKONBKHX THIIOPA3MeE-
poB. BHYTpE MOJETH CKBa)KHUHBI B MPO3PAYHOM OKHE TMOMCIIATH HA CHCLUANTb-
HOU IITaHTE B3PBIBHYIO KAMEPY, & HAMPOTHB YCTAHABINBAIH CKOPOCTHYIO KHHO-
cremounyio kamepy CKC-1M. Tlonocte B3peiBHOMN kamepsr 3amonHsiin BKI'C
OT CHELUATBHOTO 31eKTponu3epa. s momkura cMecH HCIOIb30BATH KATHIb-
HYIO CBEUY, KOTOPYIO Pacroyiaraid B BEPXHEH 4acTH B3PHIBHBIX kamep. s us-
MEPCHHS UMITYJIbCOB JABICHHUS B CTCHKY MOJETH CKBAKHHBEI HAIPOTHB B3PbIB-
HOU KaMepHhl U B €€ MOIOCTh MOMEIIATIH MbE30KEPAMIICCKUE JATIUKU JABICHUS,
MOAK/IIOUCHHBIC K 3anomuHaroiiemy ocuutorpady C8-13. MomeHTsl 3amycka
CKOPOCTHOH KaMephl M HMOMKHUTAHHUI CMECH CHHXpPOHM3upoBann. s ompenene-
HUSl CKOPOCTH IIJICHKHA M BPEMCHHBIX HMHTCPBATIOB MEXKAY KaIpaMH HCIONb30-
BaJICSl CTAHAAPTHBIH OTMETYHMK BPEMEHM — HeoHoBas mammna MH-7, xoropas na-
Bana 100 Bemeimek 3a 1 ¢, pukcupyeMbIx B BHIAE MOJIOC HA KHHOIICHKE IIHPH-
HOH 16 MM u uysctBuUTETBbHOCTEIO 400 ¢n. IINeHKY TpPOSABISLIN, KHHOTPaMMy
mporecca myJabcaruid onn(poBEIBAIN, pacneyaThiBaid Ha Oymary ¢ obecrneue-
HUEM MOCTOSIHHOTO MacIiTada, a 3areM o0padaThiBaIM.

B mporuecce 0OpaboTku n300paKeHUN ONMPEACTSTA 3aBUCUMOCTH vV = A({),
KOTOpBIC 3aTE€M CPABHUBAIH C TCOPETUYCCKU-BHIYHMCICHHBIMH. [lo doTtorpam-
MaM TaKXKe OMPEACTITA MAKCUMAIbHBIH 00bEM NPOAYKTOB B3phIBA V., U CTE-
MCHb € PACIIUPCHHS MPOAVKTOB B3PHIBA KAK OTHOIICHUE V.« K HAYATBHOMY
o0bemy V;
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Hasee BBIYHUCIATH JOIIO 1); HAYaJIbHON BHYTPEHHEH 3HEPTUU MPOAYKTOB [

= PupV1/(k — 1), mepemenmyto B sHepruto pacmmperus Ly = po(Vma — V1) [4]:
E
_~n , 2
= ()

TAE Po, Pesp — COOTBETCTBEHHO AABICHUE OKPYXKAIOMIEH XUAKOCTH W JaBIie-
HHUE B3PBIBA IEPEA PACIIHPEHUEM, Prs, = 10p, mpu B3peiBHOM ropernu BKI'C;
k — xosddumment ammadatel. ns s3peieHOro ropenns BKI'C teopetwuecku
BO3MOJKHBIE 3HAUEHHSA: € = 26; 1y = 0,43, KOTOpBIE MOTYT AOCTHTaThCS IIPH
B3pPBIBAX OUCHB OOIBINNX OOBEMOB [3].

B 1abn. 2 mpeacraBicHBl HalCHHBIC 3KCIICPHUMEHTAIBHO 3HAUCHHS € H My
JUTSL PA3THYHEIX YCIOBUH B3PhIBA.

Tabnuya 2
Howmep ., N
.. | JlaBnenue niepes; | Havanpuplit | Makcumanpsbiit | CTeneHs pac- | Jlonst sHep-
B3PBIBHOM
B3PBIBOM pg, Mlla|oGbem V7, M| 06BeM Vi, O IIUPEHUS € THH 1)

KaMepsl

BK-1 0,103 40 180 4,5 0,058

BK-1' 0,105 1000 4100 4,1 0,053

BK-2 0,103 400 4700 11,8 0,18

BK-2' 0,103 330 990 3 0,034
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| BK-3 | 0,103 90 260 2.9 0,032

B onbiTax ¢ otkpeiThiMu CHU3Y B3pbiBHBIMH Kamepamu BK-1 u BK-1' Gpimn
MOJYYCHB! OMU3KHE 3HAYCHHS € U 1), HECMOTPS HA TO, YTO HAYAIbHBIN 00BEM
V1 v BK-1" B 25 pa3 Gomeie, yem y BK-1, u ciexoano oxunars, 4to 3TH Xa-
PaKTCpPUCTHKH Y Hee OvayT Beime. [IpuunHa 3akIrouacTcs B 3HAUUTEIBHOM TEII-
710o0MeHe uepe3 cranbHbie cTeHkH kamepsl BK-1' u Gonpimyro moBepxHOCTB
paszena «Imy3spb — JKUAKOCTBY» MPH BBIXOJE MY3BIPS H3 KAMEPBL, B TO BPeMs Kak
kamepa BK-1 mmeer BBICOKYIO TEIUTOM3OIALINIO CTEHOK M Ta3OBBIN ITY3BIPh HE
BBHIIIECTT B OIBITE 32 €¢ MPEJENsl B mpouecce pacmmpeHus. Orcioza cieayer,
YTO [UI HOBBILICHUS HCPIMH THAPOMOTOKA HEOOXOAMMO OOECIICUHTH XOPO-
LIVEO TEIIOHU3OALHIO CTCHOK M MPOCKTUPOBATh JIHHY KaMepbl TAKOH, YTOOBI
ra3oBbIl My3bIPh HE BBIXOJHII 32 €€ MPEACIBI, YTO COOTBETCTBYET [ = (4 — 5)h,
rae i — romumna ¢ios BKI'C B kamepe.

B ompbitax ¢ mumuHaputeckoit kamepoit BK-2, uMcromei TOHKYIO 3IacTHy-
HYO 000yi0uKy Tomuuon &7 = 0,3 mMwm, Obuti moayucHsl 3HaueHus € = 11,8
u My = 0,18, moutn B 3 paza mpeBocxoadmMe aHAJIOTHIHBIE TTAPAMETPHI Y OT-
KpHITHIX Kamep. OHAKO MpH YBETHYECHHUN TOMIUHEL 000NI0UKU 10 6, = 1,8 MM
(xamepa BK-2') mpouzonuio 3HaUUTENPHOS CHHKEHUE € H 1), 10 3HAYCHUH € = 3
u My = 0,034, uTo BBHI3BAHO 3aTpaTaMu PHEPTUU MPOAYKTOB B3pbIBA HA Achop-
Malu Oonee TOACTOH 0007I0uKkH. TeMH ke MPUYHHAMH MOXKHO OOBSICHHTDH
HU3KHE 3HaueHus € = 2.9 u 1, = 0,032 v chepuueckoii kameprr BK-3, rae Ton-
IIAHA 00OI0YKH COCTABILICT O = 2,2 MM.

VY aenpHBIC 3aTpaThl HEPTUU Ha AchOPMALIUI0 OOOIOUKH COCTABIIIIOT CYILC-
CTBCHHYIO JOITI0 SHEPTHH B3PhIBA TOMBKO MPH B3PhIBAX MaNbIX 00bEMOB HA Ma-
abix rayonHax. O6paborku ¢umetpos B3peiBamMu BKI'C oOwrraHO mponssoasaTes
Ha rayoune 40 M 1 Gonee. ITO O3HAYACT, YTO HAKOIUICHHAS B TOM XKE 00BEME
KaMephl DHEPrusl BO3PACTET B HETHIpPE pasa | Oomee, a 3Heprus aedopmarmu
000JIOUKH OCTAHETCS MPAKTHUCCKH TOH ske. ClieIoBaTenbHO, ¢ POCTOM 00BbeMa
ra30BOH cMecH U IyOuHbl 006padoTku OyaeT HabIIOAAThCS TCHACHINS K VBEIH-
YCHHUIO 3HAUCHHUH € U 1)y, OJHAKO NPHU 3TOM HOTPEOYIOTCA OOONOYKU C ONTH-
MAaNbHBIM COOTHOLICHHEM TONIHHBI K IPOYHOCTH.

OtkpeiTasi CHH3Y UWJIHHIPHYECKAsl B3pblBHas kamepa. Pusuueckue
npoueccel, npoucxomimue npu B3peise BKI'C B OTKpHITONH CHH3Y B3pEIBHOU
KaMepe, M3VIAIHUCh TAKXKE B [5, 6], rAc OPHUBCACHBI PE3YJIbTATHl CKOPOCTHOM
CHCMKH.

OmnbITaMH YCTAHOBICHO, YTO B3PHIB MPOTCKAECT HPU MOCTOSHHOM OOBEME
u Beicokom Temmeparype (okono 4000 °C) 1 B KHUIAKOCTh H3IYYACTCS ICPBAS
(ocHoBHas) BomHa JaBneHus ¢ ammumaTyaod A,. Ilox neiictBuem maBneHus
MEPErpeToro mapa «BOASHAS MPoOKa» CMEINACTCA BHH3, a H3-32 BBICOKOU
TEMIICPATyPbl Ta30B TPAHULA «ra3 — BOAA» NPEBPAINACTCS B KHILIIIUN CIOH
TonmuuHON 2-3 cM. BeITeCHEHHE «BOASHOU MPOOKM» COMPOBOKIACTCS OOpaso-
BAHHUECM KOJBLICBOTO BHXPS HA BBIXOJHOM OTBCPCTHH KAaMEPBI, HMCHOLICH
ocTpyio KpoMKy. Mexanu3m GopMHUpOBaHHS KOIBLEBBIX BUXPEH B OTBEPCTHAX
n3yqancs B [7].

[TpoaykTel B3pbIBA ZOCTHTAIOT MAKCHMAIBHOTO 00bEMa, & 3aTEM HAYHHAIOT
CXJIOMBIBATHCS MOJ JCHCTBHEM THAPOCTATHUYECKOrO JABICHUSA W KOHICHCALIUH
BOJJHBIX NMAPOB W BTATHBAIOTCSA BHYTPb Kamepel. BomsHas mpobka mBHKeTCS
B KaMepe ¢ OONBIION CKOPOCTHIO, YTO MPHUBOAMUT K CHUKCHHUIO B HCH JABJICHUS
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P HWKE JaBJICHNS HACBILICHHBIX MAPOB Pyy. [IpH p < pyy B KUIKOCTH BO3HHMKA-
er kaBuTaura. OOpa3oBaHUIO KaBUTAILMKM 31ECh CIOCOOCTBYET TO, UTO MY3bIPb
BCJIEICTBHE TEMJI000MEHA HArPEBAET OKPYIKAIOIIYO KHUIKOCTh, &, KAK H3BECTHO,
JaBJICHUE HACBILLIEHHBIX [1APOB TEM 0OJIbLIE, YEM BBILIE TEMIIEPATYPaA KUIKOCTH.
BcenenctBue kaBUTALMKM MTOTOK CTAHOBUTCSI MOJIOYHO-O0EMBIM OT MY3bIPHKOB BbI-
JENSIOIErocs M3 KUIKOCTH TMapa, U B Kamepe ABIKETCS ABYX(Da3HBIH «mop-
HICHB», COCTOHU_ll/lﬁ U3 )KMJKOCTU U BOAAHOI'O Iapa.

YacTryHO OTHABLIME TEIJIOTY MPOAYKTbI B3PbIBA CKUMAOTCA MOJ JCSHCT-
BHEM MHEPLUHU MOTOKA >KUIKOCTH, U 3TO NABJICHUE CXKATUS IPEBBIIIAET HaBlie-
HHE B MOJOCTH Cpa3y IOCIE B3pbIBA, MOITOMY BTOPOW MUK JaBieHHs A, mpe-
BBILIACT MEPBHIA 4.

O¢dekt 3axT0NbIBAaHUS SBJSETCS OJHUM M3 TTPUMEPOB KYMMYIISIIIMK JHEP-
UM ra3000pa3HbIX B3PBIBYATHIX BELIECTB, MPH KOTOPOH MPOUCXOIUT KOHLEHT-
paiys JHEPruM B Majioi 00IacTH MPOCTPAHCTBA C JOCTHKEHHUEM BBICOKHX [1aB-
nennii. Onrcansplii 5 ekt HuKoraa He HabMIoaaeTcs Mpy PacUIMPEHUH CKa-
TOrO XOJIOJHOIO ra3a B XHUAKOCTH ((PU3NUYESCKHA B3PBIB), JIJISI KOTOPOT'O XOPOIIIO
BBIMOJIHSIFOTCS YCJIOBUS a/I1a0aTHUYECKUX ITyJibcaruii [4, §].

Oddekr «aHOMaNTbHON IMMyJNbCAIMMY, HAOIFOMAIOIINICS TPH MOIBOTHOM
B3PbIBE T'a30BBIX CMECEH, CBA3aH C TEMJIOMNOTEPSIMH U3 MY3bIPs, MPUBOISLMMA
K CKaTHUIO My3bIpsi 10 pa3Mepa, MEHbIIEro, 4YeM HauanbHbid. B [4] cpaBHMBaNMMCH
Ha0Io1aeMble M pacuyeTHbIE 3aBUCUMOCTH JiaBlicHHE—BpeMsl B BOJHAX M OKa3a-
JIOCb, 4TO HaﬁﬂeHHble OKCIICPUMCHTAJILHO BCJIIMYKWHBI TICPUOT0B nynbcaum‘fl
HWKE BBIYMCIICHHBIX M3 MPENNONKEHUS 00 M33HTPOIMYHOCTH MPOLIECCa MyJITb-
caluii. DTO yKa3bIBaeT Ha CYLIECTBOBAHME MOTEPh M3 MOJOCTH, 3aMETHO 0OIb-
LIMX, YeM aKyCTH4ecKoe u3iydeHue. [IpuunHoil moTeph sBiseTCs Temonepe-
Java U3 My3bIpd K OKpYyXKaroulel >KHUAKOCTH, YeMYy CIOCOOCTBYET BhICOKAsI
TEeMIIepaTypa B MPOLYKTaX B3pbIBA.

[Iponeccsl HAaMOTHEHHUS B3PbIBHON Kame-
Pbl Ta30BOM CMECBIO, €€ CTOPAHUsS M PacLIM-
peHHUs TIPOAYKTOB B3PbIBA MOXKHO MPHO-
JV)KEHHO TMPEJCTaBUTh B BHJIE JHArpaMMbl
0—-1-2-3, mocTpoeHHO! I MAEaIbHOrO ra3a
B KoopamHATax p — V (puc. 1).

W3 auarpamMmbl BHIOHO, YTO HACATbHBIH L
ra3 Mpu MOCTOSIHHOM JaBJICHWW pj, PABHOM ;
a0COMIOTHOMY HaBIICHUIO BO B3PHIBHOW Ka- }’—14 Vinas J v
Mepe, HANoJHSET ee 10 o0bema V; (u300ap- "
Hblii mpouecc HamonueHus 0-1). Ilocne
9TOrO raszy MmpH MOCTOSIHHOM oObeme V' co-
o01IaeTcss HEKOTOPOE KONMYECTBO TEMIOThl ¢, KOTOPOE MPUBOAUT K BO3-
pacTaHHIO JAaBIIEHUS 10 Py, (M30XOpPHBIHM mporecc cropanus 1-2). B mpomecce
2-3 pabouee Teno pacumpsiercs no amuadbare 2-3 U COBEpLIAET IOJIE3HYIO
paboTy TO TIEPEMEIICHUI0 JKUIAKOCTH BO B3pPLIBHONH Kamepe (amuadaTHBIA
MPOIIECC pacimperus 2—3).

JlelicTBUTENbHBIE TIPOIIECCHI, MPOMCXOAIINE BO B3PHIBHOW KaMepe CKBa-
JKUHHOTO CHapsiaa, OTJIMYAFOTCS OT MJCaIbHBIX: C Ta30M MPOUCXOAST HE TOJIHKO
¢busnveckne, HO U XUMUYECKHE U3MeHeHus. [[onBo TEMIOThI OCYINECTBISAETCS
HE M3BHE, a B pe3yjbTaTe CXKUraHus razoBoil cmecu. B aeficTBUTENnbHOM

Puc. 1
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MPOLIECCE PACIIMPEHH BCICACTBHE TEIUIOOOMEHA ¢ OKPYKAIOLIEH cperoi pac-
HIMPEHUE TMPOUCXOJUT He aAauadaTHO, a TOJHMTPOMHO, MPHYEM MOKa3aTelb
MOJIMTPONBl HEMPEPHIBHO H3MeHsercs. [lpomecc pacmmpeHuss HauWHAETCsS B
MOMEHT OKOHYaHHsl mpoiiecca cropanus (touka 2). [lapamerpsl raza B Hauaje
PACHIUPEHHA Py, V1, Ty, B KOHLE PACHIMPEHUA Pz, Vi, [3 (TOUKa 3').
[Ipouecc pacmmpennsa NpoTekaer ¢ TermmoodMenoM. B Havane pacimpenus ras
MTOIOTPEBAETCS 3a CUET TEIUIOTHl JIOTOPAromero sHeproHocuTens. Ha Bcem
MPOTAKEHUH XO0Ja PACHIMPEHHS ra3 OTJAeT TEIUIOTY 00Jee XOMOAHBIM CTEHKAM
B3PBIBHOH KaMepbl M MKHUAKOCTH, C KOTOpOoH OH KoHTakTtupyeT. Ilostomy
MPOLIECC PACIIMPEHHS MPOUCXOIUT MOJUTPONHO C HEMPEPHIBHO W3M EHSIOINMCS
nokazarenieM mnoiauTponsl. B pacderax pabouwx mporeccoB, MPOTEKAOIINX,
HampuMep, B IWJIMHAPAX JBUTATeNcH BHYTPEHHETO CropaHus, KO3(QQHIACHT
MOJUTPONBl A TPUHUMAKOT HEKOTOPHIM CPEJHMM W MOCTOSHHBIM Ha BCEM
MPOTAKEHUH TaKTa PACIIMPEHHA MPOAYKTOB CrOpaHUsA M OMNPENEsIoT 0
OIBITHBIM JaHHBIM [9].

B mnacrosmieit pabore ko3dduitMeHT # TPUOIHKEHHO ONpeAeNsicS W3
BeIpaxkeHUs 1 = (1gpusp, — 1gp3)/(1gV max — 1gV1) IO AaHHBIM CKOPOCTHON CHEMKU
Y U3MEPEHUH TaBJICHNS B TPOIYKTaX B3PhIBA.

Ha mokaszaTens monuTponbl BAUSIOT. 1) reoMeTpudeckuii odbeM V| — mipu
MEHbLIEM 00beMe MOKa3aTelb MOTUTPOIBl PACIIMPEHHUS YBETHUNBACTCA, TAK KaK
pacrer Termoo0OMeH HM3-3a YKOpPauMBaHMA NMyTeH OTBOJA TeIula MO CPaBHEHHIO
¢ OopImMu 00BEMaMu; 2) CKOPOCTh CTOPAHUS CMECH — UEM MCHBIIIE CKOPOCTh
CropaHus, TeM OoJIbllie IOTOPaHKE HA JIMHUH PACIIMPEHUS H TEM MEHBIIIE 7.

Ha puc. 2 nokazano cpaBHeHHE
MOJIy4eHHON 1Mo (hoTorpamMmam 3a-
BHCHMOCTH CKOPOCTb — BpEMs s
ra3oBOr0 Iy3blpd BO B3PBIBHOU
kamepe BK-1 nipu V' = 1/5V ¢ pac-
YETHOHM 3aBUCUMOCTBIO, TOIY4YE€H-
TR /TR gyl HOW HAa OCHOBE PEIEeHHs YHEPTeTH-

A 4eckoro ypapHenus [1] mpu mo-
& CTOSTHHOM 3HaueHWH Kod(pduumen-
S Ta TOJUTPONBI B TEYCHHUE BCETO

npuecca n = 22.
Puc. 2. PesynpTatel Teoperndeckux (kpusas 1) u Ecnu cpaBHUBATH SKCTIEPUMEH-
9KCIIEpUMEHTAIBHBIX (KpuBas 2) uccnenoBanuii 3a- TaJIbHBIC W PACUYCTHBIC 3aBHCHMO-
BUCUMOCTH v = f{{) B OTKDBITOH CHM3y LIMIMHAPH- CTH, TO BHIHO, YTO HOCTATOYHO
geckoi kamepe: Ry = 0,025 m; / = 0,1 m; /3, = 0,6 m; XOPOLIAsk CXOAUMOCTb MOTyYEHHBIX
R =0l k=002 m [, =022 M 1 =22 KPHBBIX HAOJIONAETCA HA y4acTKe
m=10

pasroHa «BOASHOW TPOOKHW» B Ka-
Mepe MpH TEPBOM MynbCallid MPOAYKTOB B3pbiBa. OTKIOHEHHE DPACUETHBIX
JAHHBIX OT 3KCIEPUMEHTANBHBIX Ha y4acTKe pa3roHa He mpessimaer 5 %. Co-
MOCTABJICHUE KPHUBBIX HA MOCIEAYIOMIMX YYACTKAaX ABUKECHHUS — 3aMEIJICHUA
«BOJISTHON TIPOOKK» M CXJIONBIBAHUS TIPOYKTOB B3PhIBa, — MOKA3aJI0, YTO Teope-
THUUECKasl KpUBas OAaeT HECKOJBKO 3aBBILICHHBIE 3HAUEHHS CKOPOCTEH MO cpas-
HEHHIO C 9KCIEPUMEHTANIbHBIMU, 33 MCKITIOUEHHEM OKOHYAHMS CXJIOTBIBAHHSA, TIE
JeHCTBUTEIbHBIE CKOPOCTH BBIILIE pacueTHBIX. Kak yka3bBanock, 3T0 OObACHIETCA

v, M/C

12
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HECTALMOHAPHBIM TEIUTOOOMEHOM M (ha30BBIMH MEPEXOJaMH B MPOLIECCE MYIIbCa-
it mpoaykTos B3peiea BKI'C, koTopeie HE MOTYT OBITE YUTEHBI MPH #2 = const.

3aMKHYTaa UHIHHAPHYECKAs B3PbIBHASI KAMEpAa ¢ 3JAaCTHYHOH 000,104-
xoi. Ha puc. 3 mpeacraBneH ¢parMEHT KHHOTPAMMBI NYIbCALUH 3aMKHYTOU
OUTHHAPHYIECKOH B3prIBHOU Kamepsl BK2 ¢ amactrynol 0601049K0# TOMINHON
6=0,3 Mm.

Puc. 3. Kunorpamma mymbcarmuii IMIHHPUUIECKON B3pbIBHOI Kamepsl BK-2 ¢ anacTrynoil 060-
noukoit TommuHo# 6 = 0,3 M. CropocTs mieHkd 2800 kaj/c, Bpemst Mex Iy kaapavu Ar = 0,36 Mmc

Kagp Ne 0 durcupyer mosiBICHHUE CBCUCHUS B BEPXHCH YacTU B3PHIBHOM
KaMepel, TJE YCTAaHOBICHA CBEYa IIO/UKHTA CO CIHMPANbi0 HaKATHBAHUA,
paboraroimeli B MOMEHT mO[kHra B mepekane. [IpoMexyTok BpeMeHH MEXKIY
kagpamu (0-1), pasueiii okxomo 0,36 mc, coorBerctByer momkury BKI'C
B BCPXHCH YaCTH KaMepbl U HAYATY PacIpOCTPAHCHUS TIAMEHH BAOIb KAMEPHIL.
K momenty Bpemenu 0,72 mc (kagp Ne 2) GpoHT rOpeHHs JOCTHraeT HHXKHETO
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JHHUIIA KaMEPBl M ¢ 3TOr0 MOMEHTA MIPOAYKTHI B3PHIBA HAYHHAIOT PACIIHPATEHCS.
Takum obpaszoM, cpeiHss CKOPOCTb ABIIKCHHSA (POHTA TOPCHHS Ha YYACTKE
JUTHHBI KaMepbl NpuOMMmKeHHO paBHa v = I/f =~ 0,174/0,00072 = 242 w/c, uro
cootBerctByer B3phiBHOMY ropenuto BKI'C. Kak wu3BectHO, mpu aeroHarum
v = 2800 m/c.

C 5TOro MOMEHTa NPOAYKTHI B3PhIBA HAYHHAIOT PACIIUPATECH C VBEIH-
YeHHEeM o0beMa, mpuueM KuHorpamma ot kagpa Ne 1 go xaapa Ne 5 xapaxre-
pHU3yeTCs CIUIBHBIM CBEUCHHEM M3-3a JOTOpaHuA ToIuMBea. Pacmmpenwne compo-
BOMKAACTCS 3HAYUTCIBHBIM TCIFIOOOMEHOM C OKPYXKAIOIIEH KHUAKOCTBIO, UTO
MPHUBOIUT K 3aKUMAHHUIO BOJBI HA MOBEPXHOCTH ODOMOYKH M 0OPA30OBAHHUIO MY-
3pIpbkoB mapa (kaap Ne 5). Tak kak 00om0UKa 3aKPEIICHA XOMYTaMH IO KpasM
HUINHAPHIECKON KaMephl, B BEPXHEH U HIKHEH 4acTsAX KaMEpbl OHA pacluupsi-
eTcd HE akcuampHo, a mo Oojee clIoxkHOM Tpackropuu. Ilpuuem Bepx-
HSS1 TPETh OOOMOUKH PACIIHMPSICTCS OBICTPEE, YEM OCTaJbHAS €€ YacTh, U K MO-
MCHTY OKOHYAHUS PACIIMPCHUS UMEST OOMbINNN 00BEM, YeM HUKHSIS, UTO 00b-
SCHACTCSI HAMMCHBIIUM CYMMAPHBIM THAPOCTATHICCKUAM U THAPOJHHAMUYCCKIM
JABICHUAMH B JKHAKOCTH B BEPXHEH YacCTH KOJBLIEBOTO 3a30pa. MIMeHHO 31€Ch
B KOJBLIEBOM 3a30p€ MEXKAY CTCHKOH CKBAKMHBI U KAMEPOU MPU €€ paCHIUPEHUN
Oyaer HauboNbIIAsA CKOPOCTh H, CICIOBATEIBHO, HAMMEHBIICE THAPOANHAMHYC-
ckoe gasienue. Ilporecc pacimupeHus Mpomo/pKacTes mopsaka 8 mc. 3aTem
MPOAYKTHI B3PhIBA HAYHHAIOT CXJIOMBIBATHCS, IPHYUCM CXJIOMBIBAHUC TAKIKE HICT
HEPABHOMEPHO: TI0 HAMPABICHUIO CHU3Y BBEPX (kaapsl 21-73). D10 00BsICHSCT-
€S TEM, UTO CXJIOIBIBAHUE MMPOAYKTOB B3PHIBA IMMPOUCXOANT IO ASHCTBHEM T'H-
POCTAaTHUYECKOrO JABJCHUS, KOTOPOE B HIDKHEH 4YacTH B3pBIBHOM KaMephl
Haubomnbwee. Kpome Toro, temmeparypa HmpoAyKTOB B3pbiBA HEOAWHAKOBA IO
BBICOTC B3PBIBHOH KaMephl, U B BEPXHCH YacTH OHA OOMBIIC, MO3TOMY MPOLIECC
CXJIOTIBIBAHUS 376Ch UAET C HEKOTOPBIM 3aI1a3 bIBAHHEM.

AHanmu3 KHHOTPaMMBI MyIbCALMH 3aMKHYTOH LUTHHAPHYCCKOH B3PBIBHOU
kamepol BK-2' ¢ Goaee ToacTol snacTuaHol 000I04KON TONIUHON & = 1,8 MM
MOKA3aJl, YTO PACIIMPEHHIE CTCHOK B3PBIBHOW KAMEPEI MPOTEKACT MO BBICOTE 00-
Jee paBHOMEpHO, YeM y kamepsl BK-2 ¢ Gomee ToHkob 000moukoi (puc. 3), oa-
HAKO U 37eCh HAOMIOAAIOTCSA HEKOTOPBIC B3AYTHS B MECTAX KPEMICHUS 000I0UKN
xomytamu. Ha cragun pacmmpenns He oOHapy:KEHO 0OpasoBaHHS IMy3bIPHKOB
napa Ha Hapy»KHOH MOBEPXHOCTH 0OONOYKH H3-3a TEIFIOOOMEHA, XOTS HA CTaIUH
CXJIONBIBAHHUS BCS HAPYKHAS MOBEPXHOCTh MOKPHITA My3bIPPKaMHU mHapa. JTo,
BHIMMO, BEI3BAHO KaBUTAIMEH B CIOAX JKHUAKOCTH, NMPIUICTAIOMNX K CXJIOIBIBA-
IoHIeHCs ¢ OONBIIOH CKOPOCTBIO 00070UKe. BrICOKas CKOPOCTh CXIIOMIBIBAHHS
00yCOBICHA KaK KOHACHCALMCH MPOAVKTOB B3PbIBA, TAK M VIPYIOCTBIO BO3-
Bpalaromeiics Haszax obomouku. [Ipomecc cXnmomelBaHUS TalKe HAYHHACTCS
€ HUKHEH 4acTH B3PBIBHOM KaMEPBI U 3aKAaHUYHMBACTCA B BEPXHEH.

Ha puc. 4 mokazaHo cpaBHCHHME MONYYCHHBIX HO (OTOrpaMmamM 3aBHUCH-
MOCTEH CKOpOCTh — BpeMs Ans B3peiBHbIX kamep BK-2 u BK-2', mmerommux
spactuuHbie 000104YKu TommuHON & = 1,8 MM u 6 = 0,3 MM, ¢ pacuCTHBIMH
3aBHCHMOCTSAMH, TIOTYYEHHBIMM HA OCHOBE PEIICHHSA JIHEPTETUUECKOTO YpaB-
HeHus [2].

ComnocraBiecHHEe MOIYUICHHBIX KPHBBIX IMOKA3bIBACT, YTO XOpoOLIas CXOTH-
MOCTb HAOMIOAACTCS HA YUACTKE pasroHa (assl pacliupeHUs MEPBOH MyIbCALNH
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OPOAYKTOB B3pbiBa. OTKIOHEHHE PACUETHBIX NAHHBIX OT JKCIIEPUMEHTATbHBIX
Ha y4acTke pasroHa He npesbimaer 5 %. ConocraBjieHre KPUBbIX HA TOCIENY-
IOLIMX y4acTKaxX IBH)KEHHsS: 3aMEJICHHS] M CXJIONbIBAHHUS MPOLYKTOB B3PbIBA
MOKA3aJi0, YTO, KaK W JJjisi OTKPBITOH CHU3Y KaMEPbhI, TEOPETHYECKUE KPHUBBIE
JIAIOT HECKOJIBKO 3aBbIIIEHHBIE 3HAYEHHUS] CKOPOCTEH 10 CPaBHEHHIO C IKCIIEPHU-
MeHTaJIbHbIMH, Kak ykasbIBaJOCh BBIIIE, 3TO OOBSICHSAETCS HECTALHOHAPHBIM
TermmooOMeHoM U (a30BBIMU IepexOIaMy B IMPOLIECCEe MYyJIbCALUN ITPOIYKTOB
B3pbiBa BKI'C.

v, M/CT
‘ 1
81\
i\ 2
4 V7
N
SN e
O 4 X\8 12f 16nme
AN 4 ]
4 X ]
N 4
_8! N
Puc. 4. Pe3ynpTaThl CpPaBHCHHS PACUCTHBIX :
3aBHCHMOCTEH CKOPOCTh — BpeMs (kpusbie 1) , I
PaIMATBHOrO ABIDKEHHS dIacTHuHOl obomou- M |
KH B 3aMKHYTOH LIATHHIPHYCCKOH KAMEPE C JKC- g1l E 1
MEPUMCHTATbHBIMH 3aBHCUMOCTAMH (KpUBBIC i / 2
2), TMONYYCHHBIMH IIPH CKOPOCTHOH CBEMKE: 49 -
a—-06=18mmM, R;=0,027M [, =0,174 M, 0 B S ST L
Ry=0125m Iy =035m n=15 m=10, * BSIE 19020 2 hwo
E=7Mla; 6-06=03wmMm, R; =0,03 M, 41 e !
51 =0174M Ry =015Mm, [, =035m, n=1,7, ] N
81 N

m=10, E=4MIlla |

3amkHyTas cepuyeckas B3pbIBHAS KamMepa € 3JACTHYHON 000/104KOii.
AHani3 KHHOTPaMM TMOKa3aJl, YTO B MPOLIECCE MyJIbCallii B3PhIBHAS Kamepa Co-
xpansier chepuueckyro Gopmy. Ha puc. 5 mokasaHo cpaBHEHHE MOIYYEHHBIX
no (ororpaMmMam 3aBUCHMOCTEH CKOPOCTb — BpEMsl Ui B3PBIBHOH KaMepbl
BK-3 ¢ pacuerHol 3aBUCHMOCTBIO (HA OCHOBE PEIIEHHUsT YHEPTETHUECKOTO YPaB-

Henwus) [3].

v, M/C
44 " 1

. N
Puc. 5. Pe3ynpTaThl CpaBHEHHUS PAacUCTHOH / X 2
3aBHCHMOCTH CKOPOCTh — BpeMs (kpusas 1) 2] \\
PajMaNbHOTO JBUKEHHS 3JacTHYHOH 060- 1 AN
JIOYKH 3aMKHYTOM C()epUYECKOH B3PHIBHOM bl -t VT 6 22 "'10 pe
KaMepsl C JKCICPHMCHTAIBHON 3aBHCHUMO- |
CTBIO (KpHBas 2), IOJYYCHHOM IPH CKO- -2 AN !
pocTHO# chemke: 6 = 2,2 MM, R = 0,03 M, AN ,’
[,=025M Ry =0062m Iy =050 n= 4 -
1.8,

m=10, E=8 MIla

Xopormas cx0IUMOCTb HabIIOaeTcs: Ha y4acTke pa3roHa Gasbl paciinpeHust
MEepBOM MyJbCalMU NPOAYKTOB B3PbIBA, NPUYEM OTKJIOHEHHUE PACUETHBIX NaH-
HBIX OT SKCIEPUMEHTAIbHBIX 3/1ech He npebimaer 5 %. [lpu ananuse nanbHen-
Iero IBWKeHUs chepruveckoil 0OO0TOUKH MOMyYeHHBIe pacueTHbIe KPUBbIE JTe-
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JKAT BBIIIC DKCIICPUMCHTATBHBIX, YTO OOBSCHICTCS HECTALMOHAPHBIM TEILIO-
oOMeHOM U (a30BBIMH HEPEXOJAMH B MPOLIECCE MYNIbCALUN MPOAYKTOB B3pPbI-

Ba BKI'C.
BbBIB O JABbI

1. B pe3yapTare CKOPOCTHOU (POTOpPErUCTpALMK TMOAYICHA KAYCCTBCHHAS
KapTHHa (QU3HYCCKHX MPOLIECCOB, MPOUCXOMAIIUX MPH MYIbCALHIX MPOAYKTOB
B3pria BKI'C B momy3aMKHYTBIX U 3aMKHYTBEIX KamMepax ¢ 3IaCTHYHBIMH 000-
noukamu. [lo dortorpamMmaM onpexenacHBl 3HAYCHHS CTCICHU PACIIUPCHHS
€ =2,9-11.8 u gonmm 3HEPTrUM MPOAYKTOB B3PHIBA, MEPEINEAIIEH B YHEPTHIO pac-
mupeHus 1, = 0,032-0,18. HanGoneimme 3Ha4YeHHs YKa3aHHBIX MApPaMETPOB
HMEIOT MECTO AJId LUJIWHAPUYECKOH 3aMKHYTOM KaMmepbl ¢ MUHUMAJIbHOM TOJI-
IOUHOM 3JIACTUYHON OOOIOYKH. Y CTAHOBJICHO, YTO IS ITOBBHIIICHUSA 3HAUCHUM
€ U M, HEOOXOOUMO MPHUMCHSITh B3PBIBHEIC KAMEPBI € TEILION30IHPOBAHHBIMU
CTCHKAaMH, IPH 3TOM [UIMHA MOTY3aMKHYTBIX KaMmep JO/DKHA OBITh HE MEHEE
! = (4-5)h, a snacTiuHble OOONTOYKH B 3AMKHYTBIX KaMeEpax JOMKHBI UMETh OII-
THMAJIBHOE COOTHOIIEHHUE TOMIIHHBI M IIPOTHOCTH.

2. DKCIICPUMEHTHI MOKA3aJH, YTO HA CTaJUH MPOLECCa Pa3roHa MPOLYKTOB
B3pPbIBA MIMEET MECTO XOPOIIEE COBIAACHHE C PE3yIbTaTaMHM TEOPETHUECKHX
pacueToB Ha 6a3e MaTeMaTHYCCKOH MOJENH, OCHOBAHHOH HAa PELICHHH SHEpre-
THYCCKOTO YPaBHCHHS MOABOXHOrO B3pbiBa [1-3]. Hms pacucTor crammii Top-
MOYKECHHUS U CXJIOMBIBAHUS NPOLYKTOB B3PhIBA HCOOXOAMMO HCIIONB30BAThH MEPE-
MEHHOC BO BPEMCHH 3HAUCHHE KO3 PHUIIMECHTA TOTUTPOIIBL.
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