


Ca30HOB c. r.' TonMa•teB B. T. 

~CHTCP~BaR TpeK04yBCTB~TC11bHaR M~WCHb 
B BOAOPOAHOH ny3~PbKOBOH KaMepe 

13 80 403 

PaccMaTp~eaetcR B03MO*HOCTbTH ~cnonb30BaH~R AeHrep~e­
eoH M~WeH~ a BOAOPOAHOM OKPY*CH~~. UenbiO AaHHOH pa6or~ 
RBJlRCTCR B~6op pa60411X napaMCTPOB CHCTCM~ ACHYCp~H - BOAO­

POA 11 «!>OPMYilHPOBaHHe OCHOBH~X Tpe6oeaHHH K KO.,CTPYK4HH 

MHWCHH. np~o~BCACH paC4<::T HC06XOAHMOH TOilUI~tHbl C TCHOK MHWCHH. 

npo~3BCACHa 04CHKa OnTH4CCKHX HCKa*CHHH, CBR38HH~X C KOH­

BCK4HCH BOAOPOAd BOKpyr MHWP.H~. npHOCACHa npHH4HnH~1lbHaR 
cKeMa AC~Tep~eBOH MI-IWCHH B BOAOPOAHOH K<IMt'pe H nony4eHbl 

OCHOBHbll? COOTHOWt'HI-IR AilR paC4t'ToJ 311CMt:HroR paCWHPHTC11bHOro 

ycrpoHrTeu MHWCHH. Pe3y!lbT<H~ ABHHO~ puCar~ noKa:n>tsaiOT reo­

peTHI.lCCKY;IJ B03M0lKH0Cf<> TCXHH4CCKOi1 PC<l111A3c'4H~ Tpe•<OI.lyB­

CTD~TCilbH0!-1 M~WCH~ .;. B~f>j)dhH~Ma.< napuME'TpiJMI' Pdfi11Ma ~ MOryT 

flll11RTbCR OCHOBOH Ai'R pd;1p-l60TKH 1\<>HC TPYK4Yll1. 

Pa6o·ra Bblnv.nHCH•i e 11 ,f>'>PDl opw1 Bt>lc OKIIIX 3Hcpr~i1 OHRI-1. 

v s:(~.:ToYmac-hP·v , 
T itrvt· farrwt in 

.J.,llher 

1 :J 80 

3KcnepHMCHT no HCC11CAOBaHHIO dd -a3aHMOACikTBHH C HCn011b -

30BaHHCM ycTaHOBKH "niOAMH11a" Tpe6yeT AJ1R ceoero ocy~ecTB11e­

HHR npHMCHCHHR B Ka4eCTBC pa604CH cpeA~ ACHTCPHR B 06DeMe 

ece.::t KaMep~ 1-1111-1 xoTR 6~ e ee 4acTH. B HaCTOR~ee epeMR e PRAe 

11a6opaTOPHH HaXOART npHMCHCHHe ABYXCPCAHbiC CHCTCMbl, B KOTO­

p~X 4aCTb 06DeMa, OrpaHH4CHHOrO ynpyro.::t npo3pa4HOH KOpo6-

KOH, 3an011HRCTCR ACHTepHeM 1-1111-1 BOAOPOAOM, a OCTa11bHOH 06De M 

KaMepbl - HCOH- BOAOPOAHOH CMCC biO I 1, 2• S/ . T a KHC CHCTCMbl no3 B011RIOT 

npOBOAHTb Ha1-16011ee n011H~H aHa11H3 B3aHMOACHCTBHH. noMHMO 3TOrO 

OHH 0611aAaiOT H PRAOM TCXH0110rH4CCKHX AOCTOHHCTB. 1-13 paCCMOTpe­

HHR P-T AHarpaMM Ha PHC. 1 BHAHO, 4TO npl-1 onpeAC11CHH~X KOH­

UCHTpaUHRX HeoHa e cMec.::IHa4a11bH~e yc110BHR IT - TeMnepaTypa, 

p - AaB11CHHC/ B o6eHX CPeAaX MOryT 6~Tb BCCbMa 011H3KHMH. npl-1 

3TOM, 4TO npHHUHnHa11bHO 
Balt!HO, OAHOBpCMCHHaR 4yB­

CTBHTC11bHOCTb ACHTepHR 

H11H BOAOPOAa AOCTHraeTCR 

3a C4CT paCWHPCHHR 06DeMa 

MHWCHH, o6yC110B11eHHoro 
nporHfiOM CTCHOK npl-1 cfipo­

ce AaB11CHHR B HeOH-BOAO­

POAHOH CMCCH. 
AnR OCy~eCTB11CHHR Ha­

n011HCHHR 06DeMa KaMep~ 

AC.:1TepHeM 1-1111-1 4aCTH ero 

HCOH-BOAOPOAHOH CMCCbiO 

HeOfiXOAHMO C03AaHHC 
KOMn11CKCa BHeWHHX TCXH0-

110rH4CCKHX CHCTCM, 8Knl0-

4a~HX: CHCTCMY Clt!aTHR 
H 04HCTKH, xpaHH11H~e, 

CHCTCMY 38aKyaUHH AOpOrHX 

npoAYKTOB. KpoMe Toro, 
Tpe6yeTCR nepeAe11Ka He­

KOTop~x CHCTCM CaMOH KaMe­

p~. AnR 3TOrO He06XOAHMO 
B~n011HCHHe 3Ha4HTC11bHOrO 
OfiDeMa CTpOHTC11bHO-MOH­

Talt!H~X pa6oT ,a TaKme 6o11b­

WHe $HHaHCOB~e 3aTpaT~ Ha 
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TeMnepaTypa, K 

P1-1c. 1. P-T AHarpaMM~ BOAO­

POAa, ACHTCPHR H pa311H4H~X 

HCOH-BOAOPOAH~X CMeCeH. 
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TeMnepaTypa, K 
napaMeTpos CI1CTeMbl AeHTepi1H-BOAOPOA 
Tpe6oBaHI1M K KOHCTPYKQ1111 MI1WeHI1. 

P11c.2. P-T A11 a rp aMMbr 
BOAOPOAa 11 AeHTepi1H c 30-
HaMI1 4YBCTBI1TenbHOCTI1. 

np11o6peTeH11e AOpororo 
npOAYKTa, 11 cneAOBaTenb­
HO, BCe 3TO He MO>KeT 6b1Tb 
BblnOnHeHO J:10CTaT04HO 
6biCTpO. no 3TOH npi1411He 
npi13HaHo Qenecoo6pa3HbiM 
npeAnPI1HHT b nonbrTKy· co-
3AaHI1H AeHTepl1eBOH TpeKo-
4YBCTBI1TenbHOH MI1WeHI1 
B OKpy>KeHI111 BOAOPOJ:Ia. 

Uenb~ AaHHOH pa6oTbl 
HBnHeTCR Bb160p pa60411X 

11 ~OpMynl1pOBaHI1e OCHOBHbiX 

1. B~60P PA604MX nAPAMETPOB CHCTEM~ 
AE~TEPM~-BOAOPOA /MHWEHb-KAMEPA/ 

nocKonbKy Kpi1Bble ynpyroCTI1 napos AeMTepi1H 11 BOAOPOAa 11 rpa­
HI1Qbl 11X 4YBCTBI1TenbHOCTI1 He COBnaAa~T /pl1c.2/, B J:laH­
HOM cny4ae Ha4anbHble napaMeTpbJ He MOryT 6~0A11HaKOBbl, 
KaK B XOpOWO 3apeKOMeHAOBaBWI1X ce6R CI1CTeMaX BOAOPOA-HeOH­
BOAOPOA 11 AeHTepi1H-HeoH-BOAOPOA. 

VlCXOAH 113 pe3y.nbTaTOB pa60Tbl 141 0 pOCTe TpeKOBbiX ny3blpb­
KOB, 113 P-T A11arpaMM p11c.2, a TaK)f(e 11MeH B B11AY np04HOCTb 
Ka,.tepbt 11 MI1WeHI1, npi1H!-1MaeM ,QJlfl AanbHeHwero paccMoTpeHI1H npi1Be­
AeHHY~ B Ta6ni1Qe rpynny napaMeTpOs. 

He MMeR B03MO)f(HOCTM KOMMeHTMpOBaTb 1-1 060CHOBbiBaTb BCe Bbl-
6pa~Hble napaMeTpbl, OTMeTMM cnepy~~ee: cy~ecTBeH~aH pa3HI1Qa 
TeMnepaTyp Tpe6yeT nposepKM ocy~ecTBMMOCTI1 TaKoro pe)f(I1Ma; 
o6ecne4eHMe npMeMneMoro Ka4eCTBa TpeKOB B o6eMX )1(11J:IKOCTRX 
Mmt<eT 6b!T b ocylJ.IeCT sneHo npM pa3nM 4HbJX MI1HHMa.nbHbrx AaBneHI1RX, 
T. e. np11 pa3ni14Hb!X CTeneHHX paCWI1peHI1.R o6eJ.1X lKI1J:IKOCT.eH. 

Pa3HI1Qa TeMnepaTyp s 3,75° Me)f(AY BOAOPOJ:IOM 11 AeHTepMeM 
npeAonpeAenReT To.n~I1Hy cTeHOK MMWeHI1. TepMJ.14ecKoe conpOTI1Bne­
HHe CTeHOK AOn>KHO 6b!Tb TaKJ.1M, 4T06bJ nepenaA TeMnepaTyp Me)f(AY 
Hapy)f(HQH nOBepXHOCTb~ MI1WeHI1 11 OKpy~<aJ0~11M BOAO~lOJ:IOM 6bJn H~ 
6onee 0, 2°. B npon1BHOM cny4ae B03MO)f(HO 3aKHnaHMe BOAOPOAa Ha· 
nosepXHOCTI1 MHWeHI1 B Q11Kne pacw11peH11R. KpoMe Taro, ~~6paHHaA 

TOn~11~a CTeHOK AOJ1)f(Ha o6ecne411Tb ~e06XOJ:111MY~ )f(eCTKpCTb M~WeHI1. 
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lK11AKOCTb 
napaMeTp 

TeMnepaTypa, K 

Ta6ni1Qa 

Pa3H11Qa TeMnepaTyp (To z-TH
2

), K 
AasneHI1e P P /pasHosecHoe/, Kr· CM-z 
AasneHI1e P

0 
/cTaTI14ecKoe/, Kr·cM-z 

tlasneHI1e Pmin /MI1HI1ManbHOe/, Kr.cM-z 
Pa3H11Qa M11HJ.1ManbHbJX AaB.neHHH 

Hz Dz 2 
(Pmin-Pm!n ), Kr ·CM-
Ko3~~11QJ.1eHT pacTa ny3blpbKOB A, 
CM·C- liZ 

nnoTHOCTb ny3blpbKOB, CM -1 

Dz 

-
31 

5,4 
5,9 
2,5 

0,4 
20 

3,75 

0,3 

Hz 

27,25 

5,25 
5,9 
2,8 

0,3 
45 

II. OnPE.QEnEHHE HE06XO.QHMO~ TonmHH~ CTEHOK MHWEHI-1 

t\n.R TOrO 4T06bJ BblfipaT b TOn~J.1HY CTeHOK MI1WeHI1, HY)f(HO onpe­
Aeni1Tb TeMnepaTypbl nosepXHOCTeH CTeHOK np11 3aAaHHbiX TeMnepaTy-
pax B BOAOPOAe 11 AeHTepJ.1J.1 11 pa3ni14HOH TOnlJ.IHHe CTeHKI1. MaTe-
pl1an CTeHOK - non11Kap6oHaT "A11~nOH11 • Tenno¢113J.14eCKJ.1e K03¢l~J.1-
QJ.1eHTbl ~aHHOrO MaTepl1ana He 113BeCTHbl np11 HY)f(HbiX TeMnepaTypax, 
no3TOMy s pac4eTax npi1HATbl K03~~J.1QI1eHTbl J:lnR nonJ.1MeTI1nMeTaKp11-
naTa. B AaHHOM cny4ae 3TO MO)f(HO onpaBAaTb TeM, 4TO 113BeCTHble 
K03$~114J.1eHTbl MaTepl1anos noJ:106Horo Knacca secbMa 6nJ.13KJ.1. P'a3HJ.14a 
TeMnepaTyp Me)I(AY BOJ:IOPOAOM T Hz 11 AeHTepl1eM T Dz - 06lJ.II1H 
TeMnepaTYPHbiH Hanop - T D - T H /p11c. 3/. 

2 z ---
T 

Dz 
D -T 

Hz 
T CT. 

, . Dz Hz 1 H 2 • T cT.- T CT. Z CT. 

-4aCTHble TeMnepaTypHble Hanopbl, 
KOTOpble HaC 11HTepecy~T 11 MOryT 
6b1Tb HaHAeHbl 4epe3 o6~11H: 

Dz 
TD - Tc = (T D - T H ) • 

2 T. 2 2 

K 

aDz 

Dz Hz 8 
T - T· =(T -T )·-·K, 

CT • CT • D z H 2 ,\ 

;/ 
q 

TH2 
THz. 
f em 

~11c.3. 06o3Ha4eHJ.1e 
TeMnepaTyp KaMepbl 
J.1 M11WeHI1. 
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H2 
T CT. - T H 2 = (T 0 2 - T H 2 ) • 

K 

'a H2 

a 11 K __ MOryT 6b1Tb Hai1AeHbl KaK 

1 
a = •• Nu.,\ , K = _1~~--~-

d 1 0 

Nu 

--+---+ 
ao2 Acrn 

- KPI1Tepl1i1 HyccenbTa: 
a H 

2 

Nu =C·(Gr.Pr) n, 

Gr=gd 3f3t.Tiv 2 - KP!-1Tep111)1 fpacro¢a, Pr=C·7JIA 
npaHATilfl, C 11 n- ¢YHK41111 (Gr.Pr) 15; rAe 

- KP11Tepl1i1 

0 
a 2 BT.M-2• rpaA- 1 

a H2 -2 -1 BT,M . rpaA 

K BT. M - 2• rpaA - 1 

112 -1 -1 ,\ BT.M ·rpaA 

,\ 
02 

BT. M- 1 • rpaA - 1 

g . -2 M•C 

H -
C 2 .LI)f(.Kr-1.rpaA 1 

0 
C 2 .Lim. Kr - 1• rpaA- 1 

H 
1) 2 K r . C - 1• M -1 

02 -1 -1 
YJ Kr. C • M 

H2 
p 

02 p 
d M 

Kr .M -3 

-3 Kr.M 

f3H2 rpaA -1 

0 -1 f3 2 rpaA 

, B -1 -1 
"CT , T. M • rpaA 

4 

., 

- K03<)J¢1-1411eHT TennOOTAa411 np11 CB060A­
HOI)i KOHBeK41111 B Aei1Tepl111 11 BOAOPOAe 
COOTBeTCTBeHHOj 

- K03¢¢11411eHT TennonepeAa411i 

- K03<)J¢11411eHT TennonpOB0AHOCTI1 BOAO-
POAa, paBHbiH 1, 35 .1 0 -l ; 

- K03¢¢1141-1eHT TennonpoBOAHOCTI1 Aei1Te­
pi1R I 1 '4 7 . 10 - 1 I; 

- ycKOpeHI1e CB060AHOrO naAeHI1fl 
19,8 M • c - 2 I; 

- K03¢¢11411eHT YAeilbHOi1 TennoeMKOCTI1 
BOAOPOAa I 15 . 1 0 3 I; 

- K03<)J¢11411eHT YAeil bHOi1 TennoeMKOCTI1 .. 
Aei1TePI1fl 18.1 o 31; 

- K03<)J<IJI1411eHT A11HaMI14eCKOH Bfl3KOCT~ 

BOAOPOAa I 8. 1 o-61; 

- K03<)J¢11411eHT AI1HaMI14eCKOi1 Bfl3KOCTI1 
,Qei1Tep~R 12 ·1 0 - 5 I; 

- nilOTHOCTb BOAOPOAa 1601; 

- nnoTHOCTb A~Tepi1R 1148/; 
- xapaKTepHwi1 Ili1Hei1Hwi1 paaMep /wl1pi1-

Ha/ 10,15/; 

- Ko3¢¢11411eHT TePMI14ecKoro o6oeMHoro 
pacw11peH11R BOAOPOAa I 13 ·.1 0 - 3 I; 

- K03¢¢11411eHT TepMI14ecKoro o6oeMHoro 
pacw11peHI1fl Aei1Tepi1R 18 ·1 0 - 3 I; 

- K03¢<1l11411eHT ~ennonpOB0AHOCTI1 CTeHKI1 
np11 TeMnepaType 28 K = 1, 0 .1 0 -l ; 

i: 

B 

I. 

Y1 
:Q 

; 

0 M - TOI1~1-1Ha CTeHK11j 
V=7Jip - K03<)J¢114118HT K11HeMaTI14eCKOH Bfl3KOCT~ 

IM 2• c - 1 I; 
t.T K - 4aCTHWR TeMnepaTypHWR Hanop MemAY 

cpeAOR 11 CTeHKOR. 
nocKOilbKY 6.T 11 8 nOAilemaT onpeAeileHI110, peweHI-1e 6yAeM 11C- ' 

KaTb MeTOAOM no.cneAOBaTeilbHbiX np1-16I111meH11R. BTopoe npi16Ill1)f(eHI1e 
OKa3wsaeTC~ A0CTaT04HWM. no pe3yilbTaTaM pac4eTOB nocTpOeHW 
3aB11CMMOCTI1 4aCTHWX TeMnepaTypHWX HanopOB OT TOI1~11HW CTeHKI1 
lp11C. 41. Ha OCHOBaHI111 3TI1X 3aBI-1CI1MOCTeR Bbl6i-1p8eM TOil~liiHY CTeH-
Klll MI1W8Hi-1 12 MM j nplll 3TOM TeMnepaTypa CT8HK11 CO CTOPOHbl 
BOAOPOAa 6y,QeT Ha 0,15° BWWe TeMnepaTypw onpeAeilfliO~ero BOAO­
POAa, 4TO YAOBileT BOpfleT paHee 3 aAaHHbiM Tpe6o BaHI-lflM, 

III. O~T~4ECK~E .LI~CTOPCH~, 
BW3WBAEMWE TEPMH4ECKOA HEO.LIHOPO.LIHOCTbD CPE.LIW 

TennOBOR nOTOK 4epe3 CTeHKI-1 MI-1W8HI1 6y,QeT BW3WBaTb KOHBeK41-110 
BO,QOPOAa B 30He MI-1WeH!II. 3TO MO)f(eT npHBeCTI-1 K liiCKa)f(eHI-110 TpeKOB. 
He06XO,QHMO npOI-13BeCTlll 04eHKY B8Ili-14HHW B03MO)f(HWX HCKameHHi1. 
PaccMoTpeHHeM 3Toro sonpoca aaHHMancR D.B.Thomas 16;,LinR mHAKoro 
BOAOPOAa 111M 6b1Ila nony4eHa CileAYiq~afl 3aBHCHMOCTb: 

o =45,6·H 
718 

·L 
312 

, 

rAe H BT.CM-2 
- TennosoR nOTOKj 

L CM - AilHHa nyT!II CBeTOBbiX ny-
4eR B Typ6yneHTHOR· OOilaCTlll. 
B HaweM cny4ae H cocTaBnReT 
3·10-3 BT.CM- 2 • 3asHCIIIMOCTb o oT 
seilH4HHbl L npH se,QeHa Ha Pill c. 5. 
KaK BIIIAHO, np111 HMeiO~eR M~ 
rny61-1He norpymeHlllfl MliiWeHH H,cne­
,QOBaTeilbHO,,QilHHe nyTlll CBeTOBbiX 
IlY4eH B Typ6yneHTHOI)i )f(I-1AKOCTH 
250 MM BeilH4HHa norpeWHOCTI-1 co­
CTaBilReT OKOilO 30 MKM Ill MO)f(eT 
6wTb npHHRTa KaK AOnycTHMaR. 

IV. 06ECnE4EH~E HE06XO.LI~MOA 
CTEnEHH PACW~PEH~R 

.LIEATEP~R B'M~WEH~ 

KaK Mbr yme OTMe4anH paHee, 
,QilR o6ecne4eHHR npHeMileMoro Ka-
4eCTBa TpeKOB 8 M11WeHH Heo6xo­
AHMO IIIM8Tb MHHHMailbHOe AaBI18Hllle 

L\T 

8 MM 
6 3 12 15 18 ~ 

PHc.4.3asi1CHMOCTH nepe­
naAa TeMnepaTyp Ha cTeH­
Ke 1-1 oKpymaro~eR mH,QKo­
CTI-1 OT TOI1~11HW CTeHKI-1 
MHWeHH. 
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0 15 ~ 45 60 ?5 90 L CM 

P~c.S. 3a8~C~MOCTb none­
pe4Horo ~CKameH~H TpeK08 
OT rny6~Hbl XOAa C8eTo8oro 
ny4a 8 Typ6yneHTHoR •~A­
KOCT~ np~ $~KC~p08aHHOM 

Tenno8oM noToKe. 

X 
• 

P~c.6. np~Huw 
n~anbHaH cxeMa 
PYM. 

AeMTep~R, KOTOpoe Ha 0,3 Kr.CM-2 

MeHbWe, 4eM 8 BOAOPOfle. 0TC~Aa 

cneAyeT, 4TO M~WeHb gonmHa 6~Tb 
cHa6meHa pacw>1p~TenbHbiM ycTpoikT-
80M /PYM/. PYM MoryT 6biT b 8bJ-
6paHbl paan~4Hb1X T~no8. BoaMomHo 
~cnonb308aH>1e ycTpowcT8, aHano­
r~ 4Hb1X npi-!MeHReMbiM Ha KaMe pax 
C np!-180f10M ~ C~CTeMOM ynpaeneH~R. 

HaM npegcTa8nHeTCH TaKow nyTb 
Hepau~oHanbHbiM B8~AY ero cnom­
HOCT~. 

/7/ B npeAnomeHbt paan~4Hbte 8a-
p~aHTbl o6ecne4eH~H TpeKo8ow 4ye­
CT8~TenbHOCT~ KaMepbl ~ M~WeH~ 

C K~HeMaT~4eCKOM C8H3b~ pacw~p~­
TenbHbiX ycTpOMCTB. npegnonaraeT­
CH ~cnonb308aTb AnH C03fla8aeMOM 
M~weH~ PYM, ceR3aHHoe r~Apa8n~-
4ecKow K~HeMaT~4eCKOM C8H3b~ 

C C>1CTeMOH pacw~peH~H ny3blpbKO­
BOM KaMepbl. PaccMoTp~M cneAY~~Y~ 

cxeMy PYM ~ onpeAen~M OCH08Hble 
ee xapaKTep~cT~Kw, o6ecne4~8a~­
~~e 8b16paHHble napaMeTpbl pem~Ma 
/p~c.6/: P 1 - Aa8neH~e 8 M~­
weH~, P 2 - onopHoe AasneH~e; 
P 3 - gaeneH~e 8 KaMepe; F 1 ~ 
F2 - nno~aA~ MeM6paH. 

Ycno8~e paeHoeec~H TaKoA c~c.­

TeMbJ: 
IX= 0, 
TO eCTb 

P F + P F -P F -P F = 0 1122 2132. 
F2 

P 1 =P2 + --(P -P ) F 3 2 · 
1 

/1/ 

/2/ 

B npeAeap~TenbHbiX pac4eTax np~­
HHMaeTcH, 4TO meCTKOCTb MeM6paH 
He3Ha4HTenbHa~ nycTb Tpe6yeM~M 
nepenaA fla8neHHR AnR o6ecne4eH~R 
4YBCT8~TenbHOCTH 80AOPOAa 1-1 AeA­

Tep>1R COOTBeTCTBei1HO ~pH 1-1 ~pD np~MeM, 4Td (F -F j-
2 2 ' 1 2 

8enH4HHa nocTORHHaR, TaK me,KaK ~ P 2 . 

6 , 

II 
<I 
!I 

l i 

• 
1, 

I 

! . 
I 
~ 
.f 
(,. 

YcnoeHe pa8H08ec~H np~-1 pacw~peH~H: 

F 
p, = p + _2 (P, - p ) 

1 2 F'
1 

3 2 . /3/ 

Bbi4~Tafl ~3 Iii ypaeHeH~e /3/, nony4HM 
F2 F2 

p1 -P{ =P2+-(P3-P2) -~2- F-(P3 -P2) 
F

2 
F 1 1 

·-·1\PH 
F 1 2 

l'lP = 
D2 

0Tc~ga 

F2 i\PD2 

F1 .c\PH2 

.., onopHoe AaeneH~e 
/\PTA-. 

p -~.p 
1 'l 

p - __ _:_~_· --
2 - nP0 2 1---­

!1PH 
2 

Anfl Hawero cny4afl HMeeM 

nP
0 

=3,4 ~ ·\P II =3,1 
2 2 

/eM. Ta6nH4Y/, 

F 
-

2
- = ~ = 1,1' 

F1 

p 
2 

3,1 

5,9-1,1. 5,9 

1 -1,1 -0,1 

-0,58 
= 5,8 Kl; • CM -~ 

TaK~M o6paaoM, ~1bl nony4~nH, 4TO np~-1 aaAaHHbiX CTaTH4eCKHX 
AaBneH~fiX B MHWeH~ 1-1 KaMepe OTHOWeH~e 3$¢eKT>18HbiX nno~ageM 
MeM6paH AOnmHo 6b1Tb 1,1 ~ onopHoa Aa8neHHe 6e3 3aMeTHoA norpew-
HOCTH MOmeT 6bJTb np>1Hf1TO p 2 "' 5, Q Kr. CM - 2 . 

C4~Tafl 11anee, 4TO reoMeTp>1fl .., pa3Mepbl M~weH~ 3aAaHbl rpe-
6oeaHHfiM~ ¢K3>14eCKOH 3aAa4H, onpeAen~M He06XOA>1MY~ CTeneHb 
pacwHpeH>1fl {leMTep>1fl 1-1 8 3a8HC>1MOCT~ OT 3TOrO - CBR3b MemAY 
3$$eKTH8HOA nnoutaAb~ nOf18~mHoro 3neMeHTa PYM .., ero XOAOM. 
HaY an bHbJA o6beM M~weH~ 

v = f·b·h. 
H 2 

Anfl o6ecne4eHHfl 3a{laHHoro c6poca {la8neH~fl i\P 0 ·• 3, 4 Kr. eM­
)! 

Heo6xof1HMO 'H3MeHeHHe nepeoHa4anbHoro o6beMa cornacHo ¢opMyne 
nV=f3-V 11 .tlP. 

np~ pacw~peHH~ mHAKOCTeR 8 KaMepe ~ MHWeH~ nepena{l Aa8neH>1fl 
Ha CTeHKaX MKWeH~ 6yAeT pacT~ OT 0' AO 0, 3 Kr · CM - 2 BCneACTB~e 
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pa6oTbl PYM. CneAOBarenbHo, cTeHKI-1 MI'IWeHI-1 6YAYT nporH5aTbcR 

BHYT p b, yMeH bWaR Ha4an bHbl~ o6"beM. npl-1 Bbl6ope napaMeTpoB PYM 
3TOT 3••eKT Heo6xoAMMo KOMneHcl'lposaTb. C4!-1TaR, 4TO ~P~ 
npor1-16a CTeHOK 6J1H31(a K I.II-1J11-1HAPI-14eCKOH, I-13MeHeHI'Ie OOl>eMa 3a 

c 4 eT nporH6a CTeHOK 6yAeT paBHO 
1 AV =2·-·h·f·w { ~ 1 2 . 

1-1 TorAa PYM AO/lmHo o6ecne4!-1BaTb I-13MeHeHHe o6"beMa: 

(I.V
0

=/\V+AV
1

, 

3AeC b H paHee f - AllHHa MI'IUieHH, b - WH p!-1Ha MHWeHI-1, h - BbiCOTa 

MHWeHI-1, {1 - aA!-1a6aTH4eCKHVi K03 .. H1.1HeHT cmi'IMaeMOCTI-1, W - npo-

r~--16 cTeHKH: 

0,1422-P-b4 

3 3,.' E-o .(1~ 2,211{ J 
w 

0 - T0/11J111Ha CTeHK11, E - MOAY/lb ynpyroCTI1, K =b/ r. F 31)¢.- 3$­
.eKTi-1BHaR nno111aAb noAsHmHoro 3/leMeHTa PYM 1-1 S - er~ XOA AOJl)I(Hbl 

6b1Tb CBR3aHbl yC/lOBMeM 

/\Vn (-J.p.b·h·AP+b·f·w f.b[f3./\P·h+w] 
F 3q:!JI.= -s- = s = --""s--

npH f = 1000 MM, b =150 MM h= 60 MM, 0 = 12 MM f'lV "93 CMS 
2 ' n 

11 F'lq¢.=93/S ·eM. Bemt411Hbl F~Hj¢. H S Bb16HpaiOTCfl HCXOAR H3 

np04HOCTHbiX 11 KOHCTpyKT118HbiX C006pa~eH!-1~. 

3AKI104EHHE 

no/ly4eHHble pe3YilbTaTbl noKa3bl BaiOT TeOpeTI14eCKYIO B03MOlKHOCTb 

TexHH4eCKO~ pea/1113all1111 TpeK04yBCTBI-1TeJ1bHO~ M11WeHI1 C Bb16paHHbi­

MH napaMeTpaMH pe~I1Ma 1-1 MoryT fl B/lfiT bCfl OCHOBO~ AJ1R Pa3pa60TKH 

KOHCTPYK1.1111-1. 
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