abo peam3amiero 3amoBiieHHS. Horamis BPMN  posmupena 1 go3Bodisie
BUKOPHCTOBYBATH acolliallii i aHoTalli A MO3HAUEHHS B3a€MUH 3 IHIIUMHU 00'€KTaMH
ycepeauni a6o 3oBHi CYBII. Hanpuknan, mokHa cmiBBiAHECTH Oi3HEC-TIPOLIECH 3
JaHUMH, SIKI BOHM BHUKOPHUCTOBYIOTH, 3 CUCTEMaMH, Ha SIKHX BOHU PO3TOPHYTI, 1 Tak
nami. [Hmoro BaxkimBow nepeBaroro BPMN nepen UML € Te, mo cxemu mpoiiecis
JAHOTO CTaHJAPTYy MOXYTh OyTH TepeBelleHl B OMHCH Ha (HOPMaIbHUX MOBAaX OIHUCY
npouecy. [liaTpumyrotses Taki mosH, ik XPDL, BPEL4AWSI BPML.

Bucnosku

ITokazani nepeBaru peanizaiii CYBII 3 BUKOpUCTaHHAM KOHIIEMIli Opi€HTOBAHOI
JUISL CePBICY apXiTEeKTYypH, sKa J03BoJisie€ po3iuproBaTu MoxiauBocTi CYBII o po6oTi 3
JaHUMH Oe3 3ainydeHHs icToTHuUX BuTpaT. [lpu anami3li crangapTtuzaimii B cdepi
texHonorii CYBII, BusBIeHO, 10 HAWOUIBIIMMH MOXJIMBOCTAMH CEpell MOB
dbopmansHOro omucy mpoieciB Bosojgie moBa BPEL4WS, nmiatpumyBana Garatbma
KpynHuMH BupoOHuKamu [13. BusnadeHo, mo cepen craHmaptTiB mjis rpadidyHOro
ommucy BII B CVYBII Haiibinbm BianmoBigHuMm € crtanaapT BPMN, sxuit Bomogie
HANOUTBII BUPA3HOIO MOTYKHICTIO B MOPIBHSAHHI 3 KOHKYPYIOUMMH CTaHJapTaMHU.

Cnucoxk gitrepatypu:l.bapornos B.B. ABTomaru3zanus ynpasienus npeanpusituem / bapornos B.B. —
M.. «duppa — M», 2000. 2Eumop /[. Enexrponmit 6Gismec / Eiimop JI. — K.. «AxoHiT»,
2009.3Mopo306 M. A. NTnpopMallMOHHbIE TEXHOJIOTUH B COLIMATIBHO-KYJIBTYPHOM CEPBHCE U TYpU3ME
/| M. A. Mopo3zos, H. C. Mopososa.Oprrexauka. — M.. ACADEMIA, 2004. - 240c.4.1lleéepun, P.
Wmneparus unrerpamun.[ Enekrponnuit pecypce] / P. llIsepun // Enexrponsi, TekcToBi qaHi. — Pexxum
noctymy. http://lwww.bpmi.org/bpml-spec.esp.5.BPMN. Web \&m¥s for Business Process

Design.EnexkTponnuit pecypc] /[ EnextponHi, TEKCTOBI TaHi. - Pexum
noctymy:http://xml.coverpages.gr7.Business Process Management Initiative. BPMhguage
specification  Enexktponnuit  pecypc] [/ http://www.bpmi.og. - Pexum  goctyny:

http://www.bpmi.org/bpml-spec.esp
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B.U. MEIIIEPAKOB, nok. TexH. HayK, npod., 3aB.kad., Oxecckuit
roCyJIapCTBEHHBIN IKOJIOTUYECKUN YHUBEPCUTET

A.A. THATOBCKAA, ct.ipen., Onecckuii rocy1apCTBEHHBIN SKOJIOTUUYECKUM
YHUBEPCUTET

OBECIHEYEHUE HAUMEHBIIE MHTEHCUBHOCTH
OTKA30B TEPMOJJIEKTPUYECKOT'O YCTPOWCTBA
3AJAHHOU KOHCTPYKIIMHN

OTpuMaHi CIiBBITHOMIEHHS IS OLIHKHA TOKA3HUKIB HAAIMHOCTI, IPOBEACHUI TOPIBHSIIBHUA aHAai3
OCHOBHHX MapaMeTpiB JBOKACKAIHUX TEPMOCIECKTPUYHHUX OXOI0uKyBanbHUX mpuctpoiB (TEIL).
[IpuBeneni maHi po3paxyHKiB OCHOBHUX IapaMeTpiB Ta IOKa3aHa MOXJIMBICTb BHOOpPY PEXHUMY
pob6otu nBokackaaaux TEII 3amanoi KOHCTPyKITii.

Kiro4oBi ciioBa: HafiiHICTh, IBOKACKa/IHI TEPMOETIEKTPUYHI 0XOJIOKYBaJIbHI IPUCTPOI.

[TosrydeHbl COOTHOLIEHMS 7Sl OLICHKH IIOKa3aTeJIel HaJle)KHOCTH U IIPOBEACH CPAaBHUTEIIBHBIN aHAIIN3
OCHOBHBIX ITaPaMETPOB JIByXKACKaTHBIX TEPMOIIEKTPUYCCKUX oXJaxaaromux ycrpoiicts (TDY).
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[IpuBeneHbl aHHBIE PacyeTOB OCHOBHBIX MapaMETpOB M ITOKa3aHa BO3MOXKHOCTb BBIOOpa pexuma
paboThl NByXKackagHbIX TOVY 3a1aHHON KOHCTPYKLIUH.
Kirouesele ¢10Ba: HaJEKHOCTD, IBYXKaCKaJHbIE TEPMOIJIEKTPUUECKHUE OXJIaKJAIONINE YCTPOICTBA.

Relations are obtained to assess the reliability @mparative analysis of key parameters of two-
cascade thermoelectric device. Data of calculatminkey parameters is cited and possibility of a
choice of an operating mode two-cascade thermomecoling device is shown the set design.

Key words: reliability, two-cascade thermoelectamling device.

BBenenue

B nmnocnenHee BpeMss B TEPMORJIEKTPUYECKOM IMPUOOPOCTPOEHUU Bce Ooiiee
[MIMPOKOE MPUMEHEHHE HAXOIAT YHU(UIUPOBAHHBIE PsIbl MOAYNEH M coOpaHHBIE Ha
UX OCHOBE KAacCKaJgHbIe TEPMODIIEKTPHUECKUE OXJaxkaaromue ycrpoiictea (TOVY)
pa3nuuHbiX KOHCTpyKuui. Ilpumenenue kackamueix TOY B PDA oOycnmoBneHo He
TOJIKO oOecrmeueHueM Oojiee TIYyOOKOTO  OXJIAXACHUS IO CPaBHEHUIO C
OJTHOKacKagHbiMU TOY. HE0OXOJUMOCTBIO OCTHKEHUS MaKCHUMAaJIbHO BO3MOXHOTO
YPOBHSL ~ OXJAXJEHUS, HO ¥ TOBBIIICHHEM DJHEPreTUYECKO 3(PPEKTUBHOCTH
OXJIQXKICHHUS.

B psage cioydaeB INpoekTHpoBaHUA KackagHoro TOVY B pacnopsikeHuun
pa3paboTunka UMeeTcsl pAd  YHUDUIMPOBAaHHBIX  (CTAaHZAPTHBIX)  MOAYJIEH,
OTJINYAIOLIUXCS KOJIMYECTBOM TEPMODJIEMEHTOB 3aJaHHOM TI'€OMETPUHU, U3 KOTOPBIX
KoMnoHyeTcst kackagHoe TOVY. Ilpu 3TOM HEoOXOOUMO IpH 3aJaHHOM Iepenaje
TEMIIEpaTyp M TEIUIOBOM HAarpy3Ke ONPEIEIUTh BO3MOXHOCTh PALMOHAIBHOTO
UCIIOJIb30BaHUsl BBHIOPAHHOW KOHCTPYKIMU TOY ¢ MPOrHO3MPYEMBIMHU MOKAa3aTEISIMU
HAJICKHOCTH JUIsl PA3JIUYHBIX YCIOBUM IKCIUTYaTallUH.

Jis 3TOM 1enu HeoOXOAMMO OMPENENUTh OCHOBHBIE 3HAYMMbIEC MapaMmeTphbl U
OLICHUTh MOKA3aTeNN HaJeXKHOCTH TDY, ueMy U MocBAIleHa HacTosIas paboTa.

OcHoBHas YacTh

B macrosmieit pabote paccMOTpeHBI AByXKackagHble TOY ¢ mocieaoBaTeIbHBIM
IIEKTPUYECKUM COETMHEHUEM KACKaJ0B, KOTOpPhIE, KaK MIPaBuiIO, coOuparoTcs Ha Oase
YHU(QUIIMPOBAHHBIX M OJMHAKOBBIX BETBEH TEPMORJIEMEHTOB MWJIM CTaHJIAPTHBIX
MOAYJIEN C TAKUMU BETBSIMU.

JUiss  pemieHMss  INOCTaBJIEHHOM — 3a4a4d  BOCIOJIB3YEMCSl  CIIEAYIOLIMMU
COOTHOUICHUSIMU:

OO6muit mepenaj TeMreparyp AByxkackagHoro TOY AT, K

AT =AT) + AT, = AT 00 O1 + AT 000 O3 (1)

rae AT,,AT, —nepenaa TEMIIEpPAaTyp COOTBETCTBEHHO B «TOPSIYEM>» M «XOJ0JTHOM>
KacKaJax; B JaJbHEHIIEM IIEPBOM M BTOPOM KacCKaIax.

AT s AT — MAKCUMAIIBHBIN MIEpPENaj] TEMIIEPATYP COOTBETCTBEHHO B NEPBOM

Y BTOPOM Kackanax, K;

_ AT, AT, .
0, =——, ©, =——=— —OTHOCHUTEJIbHBIN IIepenaj TeEMIIEpaTyp B KacKaaax.
ATma)d. ATmaxz
X071010TPON3BOAUTENHLHOCTE Qo MBYXKackagHOro TOY MOXHO 3amucaTh B BUJIE:
— 2 2
Q, =n4l ma)de(ZBl -B1 - @1) (2)

rae Np— KOJIWYECTBO TEPMODJIEMEHTOB B IEPBOM KaCKalIe, uim,

77



_elTo
Ima)d_

— MaKCUMAJTbHBIN pabounii TOK, A4,
1

T, —TeMrepaTypa TerIonoriomaomniero crnas, K;
e, — KO3 (QUIIMEHT TEPMOIJIC BETBU TEPMOIJIEMEHTA ITePBOTO Kackana, B/K;
R, —3JEKTpUUECKOE COMPOTUBIICHUE BETBH TepMOdieMenTa, Oum,

— OTHOCUTEJIBHBIA pabo4uii TOK, omH. eo.
maxl
[Ipu mnocnenoBaTebHOM  JJIGKTPUYECKOM COCIMHEHUU KAacKaJoB JOJDKHO
co0JIIOAaThCS YCIOBHE:!

Imaxl Bl =1 max2 BZ (3)
roe B, = — OTHOCHUTEJIbHBIN paboumii TOK, omH. eo.;
max2
e, T, y y _
| haxo = —=— — MaKCUMAaJIbHBIN pabouunii TOK, A4;
R2
e,,R,— COOTBETCTBEHHO  KOI(PGUIMEHT TEPMOSAC U  DIICKTPHUECKOE

COIMPOTHBIICHUE BETBU TEPMOdJIEMEHTa BTOPOro Kackana, B/K, Om.
T, —OpOMEXyTO4YHas TeMrneparypa, K.

U3 yCJI0BUsL  TCILJIOBOTO  COIIPsKCHUSA  KACKaJO0OB  OTHOIICHUC  KOJHMYCCTBA
TECPMOIJICMCHTOB B CMC)KHBIX KaCKagaX MOXHO 3aIicaTh B BUC:

2B [1+ Almaa J+ BZ-0,
ﬂ Ima>a Ry To (4)
N, 12.0R, 2B,-B2-0,) ’
[ToncraBuB BeIpaskeHus mist @, u3 (2), @, uz (1) u B, u3 (3) B Beipaxenue (4)
HOJyYMM COOTHOILICHUE JJIsi ONpeieiicHus B, B BUJAC YPaBHCHHUs TPEThEW CTEICHU
OTHOCHUTEIILHO B,

B¥a-BZb+B,c-d=0 (5)
rie a= ZATmaxly’ b= ATmaxl + l maxlL + 2\{14_ ZATmanj :
To ATmaxz | max2 To
sz[ATmaX1+ Ima)d +ClyATma>dJ, d:Cl(y+ ATma)d]+ AT
ATmax2 l max2 o ATmaxz ATmaxz
— n1 Imaa Ry . C, = Qo _
|2ax2 I:22 n Ima)de

PemmiB ypaBHenue (5) 4HMCICHHBIMM METOJIAaMH, IOJIyYUM 3HAYeHUE B, mpu
3aJlaHHBIX BEJIMYUHAX Ny, N,, Qy, AT.

Bripaxenune (5) MOKHO yIIpOCTUTH C TOTPENTHOCTHIO MeHee 1% u 3anucats B BUIE
BZ-B,c+d=0 (6)
Hcnonb3ys cootHomeHus (1...4) monydnm BeIpaKeHHS IS OnpeaeacHus O,u O,

2
A_?T _2Bl(||maxl_yJ Bl{lmaxl_'_yJ

max2 max2 l max2

=
ATmaXL + v[l_ ZBl ATmaAJ
ATmaxZ TO

(7)
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2
o, = 25{ maa _ y] + y@l(l— 2B, ATmaX) - Bf( | mad 4 yJ (8)
l max2 TO I max2
I/ICHOHBBYH METO/, IIOCJICI0BATCIBbHBIX HpH6J’IPI)KCHPIﬁ, OIIpCAcCIIsACM

MOCJIEI0OBATEIBHOCTh TEMIIEpATyp. 3aTeM YTOUYHSIEM BEJIMYUHBI B, B,, ©,, ©, U T.A. C

y4eTOM TeMIIepaTypHOM 3aBUCUMOCTH IapaMeTpoB. JlocTaToyHO  JIBYX-Tpex
IpUOIMKEHUH.

[Ipu oueHke mnoka3areneld HAACKHOCTH AByXKackagHoro TJOY, a uMeEHHO,
WHTEHCHUBHOCTH OTKa30B A, MO0 BEPOSTHOCTH OE30TKA3HOU pabOTHI P ToaraeM, 4To
BCE TEPMOAJIEMEHTHI TOY, B TOM YKCII€ U KaCKabl, COEIMHEHBI MTOCIEA0BATEILHO.

[Tpu 3TOM BBIXOJ M3 CTPOSI JIIOOOTO TEpMOIJIEMEeHTa (BETBU) NMPUBOJIUT K BBIXOIY
U3 CTPOS MOJIYJIsI, KacKaJia U yCTPOUCTBA B LIEJIOM.

B cootBercTBHH ¢ [1, 2] OTHOCHTEIBHYIO BEIMYMHY HHTEHCUBHOCTH OTKa30B TOY
MOXHO TIPEJACTAaBUTh B BHUJE CYMMbl MHTCHCHBHOCTEM OTKA30B KaXXJOro Kackaja
3amnucaTth B BUJIC.

2 2
AT AT
nle(Ol +C1)(Bl + .qu elJ nng(ez + Cz)(Bz + .Fa)e ezj
+

A 0
A_z i AT 2 " AT : e ©
(14_ maxL O]_J (14_ max2 GZJ
TO Tl
rac )\0 — HOMUWHAJIbHAA UHTCHCUBHOCTH OTKA30B, 1/11,
— QO + Wl .
2= 2 ’
n 2I max2 R 2

W, —MOIIHOCTh NOTpeOIeHUs IepBOTo Kackana, Bm.

K11, Kty [3] — K03 ummenTs!, yIuTHIBarOIINE BIUSHIE HU3KUX TEMIIEPATYP.

B tabmumax 1, 2, 3, 4npuBeaeHsl pe3yabTaThl paCu€TOB OCHOBHBIX MMapaMETPOB
nByxkackagHoro TOY 3amanHoi KoOHCTpyKuuu (n; =9 TIpU BapualMyd BETUYHHBI
n,/n,= 1,0; 0,83; 0,67; 0,5; 0,33; 0,2; 0,dpu mepenanax temmepatyp AT = 60K;
70K; 80K; 90K u temmooit Harpy3ke Qy=0,1BT; /S=10; T =300K .

Tabnuna 1. PesynbTaTel pacuetoB npu AT =60K

Ng B B | A T K 91! 921 ﬂ 8N )\Z )\Z D_OS
o/ 1 2 11 19 OTH. | OTH. n, OTH. n]_)\o 1/q P
cAa. cAa. cAa.

1 |0,41 0,37| 1,90279,0 0,60| 0,22| 1,00{0,0580,042 1,14| 0,99989
0,35/ 0,32| 1,59274,0 0,52| 0,29 0,83|0,0720,024 0,63 | 0,99994
0,32/ 0,29| 1,44/272,0 0,48 0,32| 0,6/|0,0750,017 0,47 | 0,99994
0,30| 0,27 | 1,38/269,2 0,46| 0,36 | 0,50/0,067,0,015 0,41| 0,99995
0,28| 0,27 | 1,29/267,2 0,42| 0,39| 0,33|0,0550,017 0,45| 0,99996
0,27| 0,26 | 1,22/266,0 0,40| 0,40| 0,200,0390,021] 0,56| 0,99994
0,26/ 0,25| 1,18/265,0 0,39| 0,42 0,10/0,0220,034 0,91 | 0,99991

~NojobhlWIN
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Tabnuna 2. PesynbTaThl pacuetoB npu AT =70K

611 621 nl SN )\Z

/i OTH. €I|OTH. €1I.| N, |0TH. e1.| NA

110550,48§2,40274,0 0,74 | 0,29| 0,830,034 | 0,158 4,25 0,99957
0,470,432,14(269,0 0,66 | 0,36 | 0,670,037 |0,09b 2,56 0,99974
0,410,381,90264,0 0,59 | 0,43 | 0,500,038 | 0,064 1,73 0,99983

4

3

D

Ay 101/ P

0,370,351,69261,0 0,54 | 0,47 | 0,330,034 | 0,05 1,55 0,99985
0,360,341,63260,0 0,53 | 0,50 0,200,024|0,073 1,96 0,99980
O,35$O,33 1,57|259,0 0,51 | 0,51/ 0,100,014 0,110 2,98 0,99970

oO|g|h_|WIN

Ta6nuna 3. PesynbTaThl pacuetoB npu AT =80K

Ng B B I A T K 91! 921 ﬂ 8N )\Z )\z D.O8
H/H 1 2 19 11 OTH. | OTH. n, OTH. n]_)\o 1/1-1 P
cAa. cAa. ca.

1 | 0,65 0,60|2,83/262,0 0,81| 0,44 0,50| 0,018| 0,463 12,51| 0,99875

2 | 053 0,51| 2,38/256,0 0,71| 0,56 0,33| 0,019/0,280 7,57 | 0,99924
3 | 048] 0,46| 2,13|254,0 0,66| 0,61 0,20| 0,015/0,270 7,33 | 0,99927
4 | 046| 0,43 2,00|252, 0,63| 0,64 0,10/ 0,009/ 0,400 10,79| 0,99892
Ta6nuna 4. PesynbraThl pacuetoB npu AT =90K
eN
Ne ° o n As |\, 00°
B B I, A T,K v 27 - . z
/i1 ! 21 Y orw. en| ota. enl N, OeT; N, [q P

1| 0,79 0,71 3,24 249, 0,88, 0,71 0,200,006 1,653 49,220,995(
2| 0,67 0,61 2,75 246,0 0,81 0,75, 0,100,005 1,822 44,640,9954

Ha puc. 1 npeacrasiena 3aBUCUMOCTh OTHOCUTEILHOTO paboyero Toka B, u B, B
KacKa/lax OT OTHOIICHHS KOJMYECTBa TEPMOIJEMEHTOB B CMEXKHBIX Kackamax n,/n,
npu Temneparype T=300K, Q,=0,1BT npu obmem nepemane Temmeparyp Ha
neyxkackamaom TOVY AT = 60K; 70K; 80K; 90K. C ymeHblieHHEM OTHOIICHHS
KOJIMYECTBA TEPMOIJIEMEHTOB B CMEXHBIX Kackanax N;/N, BEeIUYMHA OTHOCUTEIHHOTO
pabodero Toka B, u B, yMeHbIIaeTCs MpH 3aJJaHHOM Tepenane Temmneparyp. C poctom
nepernanga Temneparyp AT BeJIWYHMHA OTHOCHUTEIHLHOTO pabodero Toka B Kackamax B, u
B, yBenMuMBaeTCs MPH 3aJaHHOM OTHOILLIEHUH N, /n, .

Ha puc. 2 mpencraBiiena 3aBUCHIMOCTh OTHOCUTEIHHOTO TIEperaaa TeMIeparyp B
Kackaiax ©; u O, aByxkackagHoro TOY OT OTHOUIEHUS KOJIMYECTBA
TEPMODJIEMEHTOB B CMEXKHBIX Kackaaax N,/N, npu T =300K, Q,=0,1Bt u nepenanax
temriepatyp AT = 60K; 70K; 80K; 90K.

C yMeHbIIIEHUEM OTHOILIECHHS KOJIMYECTBA TEPMOIIIEMEHTOB B CMEXKHBIX KacKaaax
N,/N, OTHOCUTENBbHBINA Tepemnag ©; B MEPBOM KacKaJle YMEHBIIAETCs, a BO BTOPOM

Kackaze ©, yBEIMYMBAETCS.
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Puc.1 3aBuCMMOCTb OTHOCUTEIHHOTO pabodero
TOKa B Kackaaax B; u B, nByxkackagHoro TOY
OT OTHOIIEHUS KOJIUYECTBA TEPMOIIIEMEHTOB B

n
CMEXHBIX KacKaJax -1 npu T =300K,

n,

Qo = O1Bt u nepenanax teMIeparyp

AT = 60K; 70K; 80K; 90K

1,0

Puc.2 3aBucMMOCTD OTHOCHUTEIHHOTO
nepenaga remmeparyp ©; u O,

n,

nByxkackagHoro TOY oT oTHOLIEHUS
KOJINYECTBA TEPMODJIEMEHTOB B CMEKHBIX

Kackazax My npu T =300K, Qy =01Br
Ny
u niepenanax remmnepatyp AT = 60K;
70K; 80K; 90K.

[Tpu 3TOM A1 Ka)KAOTrO 3HAYEHUS Iepenana Temreparyp AT MOKHO 10a00paTh
Takoe OTHOIleHue N,/N,, korma ©; =O,, T.e. OTHOCUTEIbHBIC Mepenabl paBHbI. Tak

g AT= 60K T=300K, Q,=0,1Bt npu n,/n, =0,2 ©, =6, =04. C pocTtoM 00111€ro0
nepenaaa Temmneparyp AT BeTWYMHA OTHOCUTEIBHBIX IEpEenajoB TeMIeparyp ©O; u

©, yBEeIMYMBAETCA MPH 3aJaHHOM 3Ha4eHUu N, /N, .

Ha puc. 3 mnpexacrasieHa
3aBUCUMOCTh IPOMEKYTOYHOM
TeMriepaTypbl T, JBYXKacKaJHOIO

TOV or oTHOIIEHUA KOJHUYECTBA

TEPMOAJIEMEHTOB B  CMEXHBIX
Kackamax N;/n, mpu T =300K,
Qo=0,1Bt 5 nepenajaax
temriepatyp AT = 60K; 70K;
80K; 90K. C ymeHbmieHueM
OTHOWIEHHUA  N;/N,  BeIUYUHA
IPOMEXYTOUHOM  TeMIlepaTypbl

ymenbiiaetrcsi. C pocToMm 00111ero
nepenajaa TEeMIepaTyp BEJIMYHUHA

OPOMEXKYTOUHOH  Temmeparypbl
YMEHBIIAETCS.
Ha puc. 4 npencraBneHa

3aBUCUMOCTb OTHOCUTEIbHOM

T.K

280

AT=
270

60K

A

70K

80K
250

90K

240

1,0

01 02 03 04 05 06 07 08 09

n

Puc.3. 3aBucHMOCTh MPOMEKYTOUYHOUN TEMIIEpaTyphl
T, nByxkackagHoro TOVY OT OTHOIIEHUS KOJIUYECTBA

TEPMOIJIEMEHTOB B CMEKHBIX KaCKaaax % pu
2
T =300K, Qo = 01Bt u nepemnanax remmneparyp
AT = 60K; 70K; 80K; 90K.
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}‘Z
Aony
TEPMOAJIEMEHTOB B CMEXHBIX Kackajgax N;/N, mpu T =300K, Q,=0,1BT u nepenanax

temriepatyp AT = 60K; 70K; 80K; 90K.
XapakTepHOH OCOOCHHOCTBHIO KPHBBIX SBJISICTCS HATUYMEC MUHUMyMa (DyHKIIAN

BCINYMHBI WHTCHCUBHOCTEH OTKa30B oT OTHOLICHUA KOJIM4YCCTBA

A
; OpU COOTBETCTBYIOIIMX 3HAYEHHUSAX Ny/n, I8 pas3dyHbIX IEepenasoB
TN
TeMIICpaTyp AT . C pocTOM  IIepemaza  TeMmeparyp AT BCIIMYMHA

A o
( 2 YBEJIMYMBAETCS M CMELIAETCS] B CTOPOHY MEHBLINX 3HAYEHUI N, /n, .
min

As

CooTHolIEeHNE HOCUT 0OOOIIEHHBIN XapakTep U MOXKET UCIOIb30BATHCS IS

N1Ao
pacyeToB MpH JOOOM 3HAYEHUH BEJIMYUHBI N, .

Ha puc. 5, 6 mpencraBneHa 3aBHCHUMOCTh WHTEHCHUBHOCTH OTKa30B Ay
JABYXKackagHoro TOVY OT OTHOLIEHHS KOJWYECTBA TEPMOIIEMEHTOB B CMEXHBIX
Kackamax n,;/n, mpu n;=9, T=300K, Qy=01Br s pa3Iu4yHbIX TEpenagaoB
TemriepaTyp AT . XapakTep 3aBUCUMOCTU UACHTUYEH puc. 4.

Ha puc. 7 npencraBiieHa 3aBUCUMOCTb BEpPOSITHOCTH 0O€30TKa3HOW paboThl P
JNBYXKAackagHoro TOVY OT OTHOLIEHHS KOJMYECTBA TEPMOAIEMEHTOB B CMEMKHBIX
Kackaznax n,/n, mpu T =300K, Q, = O1Br i pa3inyHbIX EPEnagoB TeMIepaTyp AT .
XapakTepHOl OCOOEHHOCTBIO KPHUBBIX SBISIETCS HAJIM4YM€ MaKCUMyMa IpHU
COOTBETCTBYIOIIMX 3HAYEHUSX N, /N, Ul pa3IUYHbIX [IEPENa0B TEMIIEpaTyp AT .

C pocrom mepemnaja TemMneparyp BEpPOATHOCTh O€30TKa3HOW pabOThl YMEHBIIAETCS U
MaKCHMYyM CIBUTa€TCS B CTOPOHY MEHBUIMX 3HAYEHWI OTHOLIEHHS N,/n, ,a pUCYHKE 8
IpeCTaBIeHa 3aBUCUMOCTh XOIOAMILHOrO Kodhduuuenta € aByxkackagnoro TOVY
OT OTHOILIEHUSI KOJMYECTBAa TEPMOIJIEMEHTOB B CMEXKHBIX Kackaaax n,/n, mpu n,;=9,
T=300K, Qp=01Br s pa3JIMYHbIX IEpernajoB TeMmieparyp AT. XapakTepHOU

OCOOEHHOCTBIO KPMBBIX SIBJIAETCS HAIMYME MAaKCMMyMa €" IPU COOTBETCTBYIOIIHMX
3HAYeHUsIX N,/n, JUId Pa3lIUyHBIX TepenanoB TemmepaTypsl. C pocToMm mnepemnaaa
TEMIEPATYP XOJOINUIbHBINA KOA(P(UIIMEHT YMEHBIIAETCS U €T0 MAKCUMYM CMEIIAeTCs B
CTOPOHY MEHBIINX 3HAUYE€HUH OTHOWEHus n,/n,. Takum oOpasom, mpu BbIOOpE
KOHCTPYKLIMM JByXKackagHoro TOJOVY menecooOpa3HO OpPHEHTHUPOBATHCS Ha Ty
KOHCTPYKIIMIO, KOTOpas Obl o0ecrieynBaia MUHIMAJIbHYIO HHTEHCUBHOCTh OTKA30B MPH
3aJaHHBIX Ilepenane TeMIlepaTyp M TemIoBod Harpy3ke. Ilpm sToM BenuunHa
XOJIOAUIBLHOTO K03 duiimeHTa 1omKHa ObITh OJIM3Ka K MAKCUMAJIbHBIM 3HAYCHUSIM.

A
Ha pucynke 9 npencrasieHa 3aBUCUMOCTD BEIMYMHBI —=

OT OTHOIIICHUA KOJINYECCTBa
NAg

TEPMODJIEMEHTOB B CMEXKHBIX Kackagax nh;/n, U T1epemana TteMieparyp AT
nByxkackagnoro TOVY mpu T =300K, Qy = 01Br. C pocToMm mnepemnaja remmneparyp AT

As

BCINYHWHA [

J YB CIINYHUBACTCAI.
NiAo min
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C YMEHbIIICHUEM OTHOIIICHHUS ok

TEPMOAJIEMEHTOB B CMEXHBIX KacKajax 20
n,/n, HWHTEHCUBHOCTb OTKa30B TaKXke

yBennyuBaercs. Tak mpu AT =80K 260 \

MHHHMAJIbHAasA HWHTCHCHUBHOCTH OTKa30B I P g Ry

N,
240

COOTHOILIEHUH KOJINYECTBA
TEPMOJJIEMEHTOB B CMEXHBIX KacKaaax % - @ % o
n,/n, =02.
OcranbHble OCHOBHBIE MapaMETPHI
Q,, ©,, B;, B,, T, J€rko omnpeneiaurs ¢
HaAaNMCHBIIYIO NTHTCHCUBHOCTb OTKA30B

NOMOUIbI0 TpapUUYECKHX 3aBHUCUMOCTEH, nByxKackanHoro TDY, oT mepenana

npeacTaBieHHbIX Ha puc. 10, 11, 12, Temmeparyp AT mpu T = 300K , Qg = 01Br
Tak kak npu AT =80K

O, = 066 0, =06, B; = 048 B, = 045 u npoMeKyTOUHast Temneparypa T, = 254K.
Hna AT =85K 0,=0/72 0,=067,B,=056 B,=052 #u HpOMEKYyTOUHaAS
TeMmeparypa T, =249K.

COCTAaBIISIET [ As J =027 npu P E'"’;‘\
min : :

Puc. 12.3aBucuMOCTb MPOMEKYTOUHOU
TeMIeparypsl T, o0ecrnednBaromeit

BriBoabI

IIpencraBiena U paccMOTPEHAa MOJEIb B3aUMOCBSI3U IOKA3aTesield HaJleKHOCTU
JBYXKACKaIHbIX TOY pa3nuuHbIX KOHCTPYKUMA C OCHOBHBIMM 3HAYUMBIMU
napaMeTpaMHy MpH MMOCIET0BATEIBHOM 3JIEKTPUUYECKOM COEAMHEHNH KAaCKa0B.

[TonydeHbl COOTHOIIEHUS ISl OLICHKH IOKAa3aTesel HaJAeKHOCTH JIBYXKACKaIHBIX
TOV pa3nuyHbIX KOHCTPYKUMN, padOTaOIIMX B IIMPOKOM JUANa30HE Iepernajon
TEMIIEPATYPHI C YYETOM TEILIOBOM HArPY3KH.

[IpuBeneHHbIe TaHHBIC TO3BOJISTIOT BEIOPATh KOHCTPYKIIUIO ABYXKackagHoro TOVY,
00ecTeunBaroIero HAaMMEHBITYI0 HHTEHCUBHOCTh OTKAa30B.

IIpoBeneHHBII  CPAaBHUTENBHBIM  AQHAJW3  PACUYETHBIX JAHHBIX  OCHOBHBIX
[apaMeTpPOB IMOKa3al BO3MOXXHOCTb IPOTHO3MPOBAHUS TOKA3aTEIEN HAJICKHOCTH
JNBYXKacKaJHbIX TOVY pa3nuuHbIX KOHCTPYKUMHA W BECTH ONTUMU3HPOBAHHOE
npoekTupoBanre POA ¢ ucnonb3oBaHueM kackaaHbix TOY.
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