[IpuBeneHHBII MOAYJH TIO3BOJSIET MPOU3BOIUTH OIEPANMN HAJ HCXOJHOU
MaTpulledl Y, 3aMeHsisl B Hel NaHHbIe 0€30TKa3HOCTH M PEMOHTONPUTOIHOCTH
COOTBETCTBYIOIIETO JIEMEHTa MATPHIIHI X.

BBIB O ]I bl

1. B ocHOBY anropurma MHOJNOXKEH NPUHLUUI (POpMUpPOBaHUS HOBOW pac-
YEeTHOM MaTpHIbl, ONpEAENIoeld COCTOSIHHE IOJCHUCTEMBI, IIyTEM CHHTE3a
OCHOBHOM MAaTpHUIl M AaHWIMTUYECKOH, TJe HcCleloBaTeNb MOXKET 3a/1aBaTh
MIPOTHO3HPYEMBIE JaHHBIE, OTJINYHBIE OT PE3yJIbTAaTOB, MOJYYEHHBIX 3KCIEpH-
MEHTAJIBHO.

2. BriBNEeHHBIE COOTHOIIECHHUS MO3BOJISAIOT OLIEHUTH CTETIEHb BAXKHOCTH KaX-
J0To arperara B (JOPMHUPOBAHHU HaJIe)KHOCTH SHEprodioka. B coorBeTcTBUU C
YHCICHHBIMU JaHHBIMHU, TPUBEICHHBIMH B paboTe, HawOoJblliee BIWSHUE Ha
Ha/Ie)KHOCTb 3HEPro0I0Ka OKa3bIBaeT OE30TKa3HOCTh KOTJIOAarperaTa.
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[pencrarnena kapenpoit
TEIUIOBBIX 3JIEKTPHUUECKUX CTaHLUI Iocrynuna 7.07.2006

VK 621.186.2.001.24

HNCCIIEJOBAHUE CUCTEMBI TEIIVIOCHABXEHUS
ZKINJIBIX 1OMOB B 30HE OXBATA
HEHTPAJIBHBIM TEIIJIOBBIM ITYHKTOM

Jlokt. TexH. nayk BAUPAIIEBCKHM B. A., unx. BOPYIIKO H. T1.

PYII « BEJITOH»

JUIUTENbHBIH ONBIT SKCIUIyaTallMd CHCTEM TEIUIOCHAOXEHUS IIOKa3bIBaerT,
YTO BOIIPOCHI a/IEKBATHOTO PACHPEAEICHUS TEMJIOTHI 10 OTAEIBHBIM OTpeduTe-
JSIM TpeOyIOT JalpHeWIero u3y4yeHus. B n1aHHoM ciyyae umeercst B BUAy pas-
Hasl CIIOCOOHOCTh OTAIUIMBAEMbIX 3JaHMN COXPAHATH NEPEAAHHYIO UM TEIIOTY
KaK B CTallMOHApHBIX YCIOBHSX, TaK U B CIy4ac KPaTKOBPEMEHHOTO OTKIIFOUE-
Hus TemnoceTd. CBeAeHNA O TEIUIONOTEpsX 3JaHUM, SKCIUyaTHPYyEMBIX B Ha-
CTOslIEE BpeMs, HaXOAATCA Ha ypOBHE NMPOEKTHBIX M PAaCUETHBIX IOKa3aTelei.
OHM He Bcerzaa OTpaXkaroT PealibHYI0 AEWCTBUTENBHOCTh. MeXay TeM KaxkIoe
30aHHE UMEET CBOM TEIUIOTEXHUYECKUE XaPaKTEPUCTHKH U CIIOCOOHO C Pa3HOM
CTEIEHBIO IOJHOTHI UCIIONIB30BATh YCTAHOBIICHHBIE [TAPaMETPhI TEIIJIOHOCUTES,
MOCTYMAIOIIEro OT LIEHTpaJIbHOro TerioBoro nmyHkra (L[TTI).

Ha cxemax x Tabm. 1, 2 moka3aHa cucTeMa TEIIOCHAOXEHUS OJHOTHII-
HOH rpynnsl otamnuBaeMbix 3aanuil ot I[TII. Kak BumHO, Temneparypa nps-

MoM cereBoii Boabnl Ha Bhixoxae m3 L[TII mis Bcex m1OMOB oguHaKOBa (lfLlN n= lfu;

Lina = §,), @ obpatHoil Boasl Ha Bo3spate B LITII (lf’Ll " Zgu) OKa3bIBaeTCsI
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CpeHHeMaCCOBOﬁ 10 BCEM 3JaHUAM pEruoHa (leNﬂ n GJ'NA) C YUCTOM TCILJIOIIO-

TEpb B TEIUIONPOBOAaX. V3yunTh 3aKOHOMEPHOCTH TETJIONOTPEOICHHS KaXKA0T0
3panus ¥ LITII B ycnoBHsIX 3KCITyaTalluy JOCTATOUHO CiI0XHO. Llenecoobpasno
NpUOETHYTh K MaTeMaTHUYECKOMY MOJETUPOBAHHUIO MPOLECCOB TEIUIOOOMEHA B
HCCIIELyEeMbIX 00BEKTaX C LENbI0 MOCIEAYIOUIETO U3yUeHHS STHX 3aKOHOMEPHO-
CTel ¢ IOMOIIBI0 KoMIIbIoTepa (puc. 1, 2).

A\

AQ.,= 0512
,.___..____..___L\:r-...._____._.l
| G, =90,0 ., = 65,0 !
| 1
l/nm,,= 0,020 tyy = 17,0 Q% = Qu+ Qu= 2547 =l
| Gn - Gg = 60,0 ., =610 |

Nez= 0,778 |Kso= 0,685 =471 - |
| 62 62 m&ﬂ— 0,315 I
| LN, = G.= 30,0
| 0,040 a t.=100 |
IG ts2 = 1= o= 0’0300l
62764.2 533 378 [ 1
I n2= 0,34 Nz4= 0,070
| Gg=64,2 t,=938 L 1= 49,9 |
Ge1=[285,8
Gum 3 Gou=2858 . = 115,orL 17 G = 4287]
', =1115,0 ~ - t', = 90,0 |
| . Kp= 0,0001 G, 42,9 |
= Q%,=27,639 a.=|0.500
P )
I D%,= |24,929
Gu'rn = I_350,o ,tou.‘.n = 47,1 Gop = 0,00 too_ui 40,0

0, = 47,1

Puc. 1. Pacuetnas cxema LTIl mo nanueiM B Ta0u. 1. Pexxum 2. McxonHble qaHHBIE,
HEOOXOIMMBIE [UISl PACUETOB, BBIICIICHBI )KUPHBIM MIPUPTOM

Tabnuya 1

Pacuernbie mokazatenu LITII. Hcxoanblie gaHHbIe BblIeJEHbI KHPHBIM WIPH(PTOM
0603H. Gumn Gou Goup Gy Gin Gq1 Geo Op
Pex.1 350 332,3 498,4 90,0 30,0 16,2 17,7 0,5
Pex.2 350 285,8 428,7 90,0 30,0 285,8 64,2 0,5
Pa3m. /9 /9 /9 T/9 /9 /9 /9 -
O6o3n. | G, Gop 0, e AL? [ Lo @,
Pex.1 | 166,1 | 316,1 115,0 37,1 6E-05 115,0 37,1 90,0
Pex.2 | 1429 0,0 115,0 47,1 6E-05 115,0 47,1 90,0
Pasm. T/a T/4 °C °C °C °C °C °C
O603H. 3, th, 2 teo ter to ts) te2
Pex.1 40,0 65,0 61,0 10,6 50,1 59,2 50,1 57,4
Pex.2 40,0 65,0 61,0 47,1 49,9 93,8 37,8 53,3
Pazm. °C °C °C °C °C °C °C °C
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Oxkonyanue maba. 1

00603H. ten to Ly K, K1 Ke, Atg, Atgy
Pex.1 | 10,0 17,0 -5,0 0,0001 | 0,3152 | 0,6847 0,28 19,06
Pex.2 | 10,0 17,0 -5,0 0,0001 | 0,3152 | 0,6847 22,72 45,15
Pasm. °C °C °C - - - °C °C
O603H. | Mz Nz2 Ne1 Ns2 Z; Z; AQyp AQs1
Pex.1 | 0,986 | 0,967 0,897 0,696 | 0,4549 | 0,8642 5E-05 0,161
Pex.2 | 0,070 | 0,343 0,857 0,778 | 0,0532 | 0,4056 5E-05 0,161
Pazm. - - - - - - MBT MBT
06o3u. | AQs | AQum I 1 P My P 7 @Zp
Pex.1 | 0,350 | 0,512 0,035 0,047 0,023 1,559 1,398 1,151
Pex.2 | 0,350 | 0,512 0,035 0,047 0,023 1,130 0,969 1,579
Pasm. MBT MBT MBrT/rpan MBT MBT MBT
OGo3H. ;T uﬁT ur?l OLF: rLFL) ni#n
Pex.1 | 0,800 | 31,691 | 31,179 | 28,981 | 2,547 | 98,385
Pex.2 | 1,229 | 27,639 | 27,127 | 24,929 | 2,547 | 98,149
Pazm. MBT MBT MBT MBT MBT %
YcnosHas rpaHuua 3paHus
t", uny = 60,0 ! "= 60,0 Grng= 2,01 I
—riNIL >} Na - ) T Ng ) I
 aQ'y Meng= 0,0012 |
Qngd 00012 == T I
torna= 4,0 | Quu= 0,037 |
! Qewa= 0,100 !
f°r wg = 44,3 t°, = 44,3 |
1 2% Voo
AQng= 0,000] Gwg = 0,200l
Qu=l 0322 —> Quu= 0,008l
B W
Na = ) 8
I / twa = 20,0
tHyNA = '25.0 I noNg = 0,0058 \
I Qung = 0,330
qung = 0,083: QJong = 0,900
Gona = 15,0

|
g = 110,0 |

G*,, = 7,00 Gong =
4 AQ“QN,{ o= 1100 86,7
Qong = 0,330 : —>
toona= 50 | : G,. =[0,28
|
Sopg= 695 | 7, =695 o = 67,8
ﬂ AQooNli

Puc. 2. PacueTHas cxeMa TEIIOCHA0KEHHUS KHUIIOTO OMa 110 JaHHBIM Ta0I. 2.
Pexxum 1. VicxonHble qaHHbIE, HEOOXOIMMBIE ISl PACUETOB, BBIICIICHBI )KUPHBIM HIPHU(PTOM
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Tabnuya 2
Hcxoanble faHHBIE BbIIEIEHBI JKUPHBIM HIpH(TOM

O603H‘ Glonu GaNu GKN}_[ CKN,I[ chu t;_an t:ll-lNFl th
Pex. 1 7,00 15,00 | 0,200 | 0,100 | 0,100 | 110,0 60,0 10,0
Pex. 2 7,00 15,00 | 0,200 | 0,454 | 0,100 | 110,0 60,0 10,0
Pazm. T/q T/q T/q — — rpajg rpajg rpaj
O0603H. GoNa GrNul GD? GDC tnNu tHVNH tmcoNu toerﬂ
Pex. 1 6,72 2,01 8,28 0,28 20,0 -25,0 5,0 4,0
Pex. 2 2,14 0,44 12,86 4,86 20,0 -2,5 5,0 4,0
Pazm. T/q T/q T/q T/q rpaf. rpaf. rpag. rpag.
O603H. tong LNy Tona Taun Tia Ta Ny | Thing
Pex. | 110,0 86,7 | 10° | 10° | 10° [ 10° | 10° | 107
Pex. 2 110,0 533 | 10° | 10° | 10° [ 10° | 10° | 107
Pazm. rpaj rpaj MBrT/rpan

OGo3H. HNu R OsNn gqu @ﬁ lgNn ﬁNq fr)uNu
Pex. 1 8.107 0,552 | 1,233 69,5 69,5 67,8 60,0 44,3
Pex. 2 8.107° 0,857 | 5,994 89,7 89,7 43,9 59,9 24,0
Pazm. MBTt/rpan — — rpag T/q rpajg rpaj rpajg
O06o03H. qu qun QNn QOCN}J QoNn QFNH QCN}:[ QKN}:[
Pex. 1 44,3 0,900 | 0,374 | 0,366 | 0,330 | 0,045 | 0,037 | 0,008
Pex. 2 24,1 0,900 | 0,186 | 0,183 | 0,165 | 0,022 | 0,018 | 0,003
Pazm. rpan - MBT MBT MBT MBT MBt MBt
O603H. AQuNu QuNu QuNa

Pesx. | 310 0,375 | 0,08

Pex. 2 310 0,187 | 017

Pazm. MBt MBT %

B xauecTBe TEIIOTEXHUYECKON XapaKTEPUCTHKH MCCIENyeMOro oohekTa [1]
MpeJyIaraeTcs MCIoNb30BaTh KoMIuieke Ils = KygFos, Tae Ko — YCTIOBHEIN KO-
3G GUIKEHT Teronepeayd Yepe3 HEKOTOPYIO BUPTYAIBHYIO MOBEPXHOCTh Fog
nccienyemMoro oowsekra. B Temnmodmsmueckom cmeicie mokaszatensd Il mpen-
CTaBIIIET COOOM IMOTOK TEIJIOTH Yepe3 TMOBEPXHOCTh OOBEKTa MpH Tepemnase
TeMIIepaTyp B OJuH rpanyc. [[ns kaxaoro 3gaHusi npeniaraercs yCTaHOBUTh
CeMb TaKUX KOMILIEKCOB. J[Ba W3 HUX — JUIsi OTOMUTENbHBIX pruOopoB Iy, (Ha-
MpUMEp, CYIIWI 0 JIMHUU TOPSYETo BOJOCHAOKEHUS 3IaHKs) U JJIs MPHOOPOB
M0 OTOTJICHUIO 37aHui ceTeBoi Boaoi Ilyn, (Hampumep, pamuatopoB). Tpetwuii
komiieke Ily, XapakrepusyeT TEIUIONOTEpH 34aHUs B LesnoM. YeTblpe ocTasb-
HBIX KOMIUIeKca (0003HAUUM MX CHUMBOJIOM 7) XapakTEepHU3YIOT YPOBEHb TEILIO-
MOTeph B MPSAMBIX U 00paTHBIX TpyOompoBogax ot LTI k momy: o ropsuemy

BogocHatkenmio (T, 1 Ty, u orommenmio (Tg, ¥ T(‘,’Nﬂ) HCCIIENYEMOTO 3/1a-
HUS. AHAJIOTHYHBIE KOMIUTEKCHI (ITOKA3aTeNIn) BBOIATCS B Ka4eCTBE TEIIOTEX-
Huuecknx xapakrepuctuk LITIL: Ils; u s, ams Goiinepos 1-i u 2-# cTyneHeid, a
taxxke 11 nomewtenus LTI B uenowm Il B paccMarpuBaemoit Mogenu uccie-
JIyEMOT0 KOMILIEKCa TEIUIONOTepu uepe3 orpaxkiaroniue nosepxHoctu L[TII
(AQyum) CKIAIBIBAIOTCS M3 TPEX COCTABISIOMUX: Teronotepb AQgi, AQg — de-
pe3 Oorpakjaroliyue MOBEPXHOCTH OOOUX TEIUIOOOMEHHHKOB M TEILIONOTEPH
AQ;, — uepe3 H30JIALHI0 TEMIONPOBOIOB NPSMO U 0OpaTHOMN CeTeBOH BOJBI HA

tepputopun LTI 1. e. AQ, =AQ+AQ, + AQ,,. [IpumenuTensHo K 10Mam

AHAJIOTUYHO CYHUTACM, YTO TCIUIOMIOTEPHU 4YEPEC3 OrpaxXaaroniue IMIMOBEPXHOCTHU
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3/IaHUI ONpEeAeNSIOTCS ABYMsI COCTAaBIISIOIIMMU. 3aTPaToi TEIUIOTH Ha OTOIH-
TeNbHbIE MPUOOPHI TOPAYEro BopocHabkeHus Qy, (T. €. cymmia Ge3 yuera mo-

Tepb TEMIOThl (y, CO CIMBHOW BOMOH ¢ Maccoit Gy,) M 3aTpaToll TEMIOTHI
@y Ha OTOIUIEHHE CETEBOH BOJOM (T. €. CyMMapHOE TEIUIOBBIIEIEHHE B IOME

Qeng = Ongt @ng  COOTBETCTBEHHO B JIONIEBOM OTHOIIEHHH 3TO COCTaBHT

chn = QCN,D,/ roN,q u qu,q = OoN,q/ roN,u, » T. €. ch,q+ qu,q =1

3HaYeHUs YIOMSHYTBIX KOMILIEKCOB (B 00miem ciayuae I u T} ) mookKEeHbI B
OCHOBY pa3pabOTKH MaTeMaTHYECKOW MOJEIM CHCTEMbI TEIIOCHAOKEHUS. DTO
MTO3BOJIUT HCIIOJB30BAaTh WMEIONIMICA MOTEHIHAN (BO3MOXKHOCTH) TETIOHOCH-
Tens Ha Bxonae u BeixoAe u3 L[TII, a Takke TEmIouCTOUHUKA B 11€JIoM. B nanb-
HEUIeM Takas MOJENb CHCTEMbI TEIUTOCHAOKEHHUS ITO3BOJUT pa3padaThiBaTh
COOTBETCTBYIOII[E HOPMAaTHUBHBIE JOKYMEHTHI, HEOOXOMUMBIE /IS TUTAHUPOBa-
HHUSI TEIUIOBBIX PECYPCOB U BBINOJHEHHS COOTBETCTBYIOIIMX IIPOTHO30B.

OueBH/IHO, YTO MIPH TAKOH MMOCTAHOBKE BOMpoca TpedyeTcs pa3padoTKa mpo-
rpaMMm IO JBYM HamlpaBJIE€HUSM PaCcUYEeTOB: IEPBOrO — MO UCCIEAOBAHUIO U ONpe-
JIETICHUI0 YIIOMAHYTHIX KOMIUIEKcOB 1I; u 7j, BTOporo — no uccie0BaHUIO U Ol-
THMHU3AIUU PEKUMOB TEIJIOCHOOKCHHSI HA OCHOBE BBISBJICHHBIX KOMILIECKCOB I1;
u 7 Ha nanHOM 3Tame pelieHus MOCTaBICHHOW 3alayd MojaraeM, 4ro B H3-
BECTHBIX JIMANa3oHax TEMIIEpaTyp HapyKHOro Bo3ayxa komiuiekcesl I u 7; mo-
CTOSIHHBI.

MaccoBble U TeMIlepaTypHble TIoKa3aTenu cuctembl TerniocHabkerus (L[TII
¥ JIOMOB) OIPEICNAIOTCS Ha OCHOBAaHWU WM3BECTHBIX YpPaBHEHUH TEIJIOBOIO U
MaTepHaIbHOTO OaTaHCOB KaK B IMEPBOM, TaK U BO BTOpOH mporpammax. IToaro-
My HET HEOOXOJMMOCTH MOJPOOHO OCTaHABIMBATHCS Ha MX onucanuu. [lo mep-
BOW MporpamMme yrnoMsAHYTble KOMIUIEKCHI [I; u 7} BBIUMCISIOTCS HA OCHOBAaHUU
cootrBercTByrOmUX n3mepeHui B LTII u nomax. Ilo BTOpO# mporpamme Macco-
BBIE M TEeMIIepaTypHBIE TTOKa3aTeNN UCCIEAYEeMOro 00hEeKTa HaXOIATCS HA OCHO-
BaHUU YCTAHOBJICHHBIX KOMIUIEKCOB [Ij 1 7;. OO0paboTKa COOTBETCTBYIOIIUX Ma-
TEPHUAJIOB IO 00CUM IIPOrpaMMaM BBITIOJHICTCS Ha KOMITBIOTEPE.

Huxe u310%uM TOIBKO T€ B3aUMOCBS3U, KOTOPHIE TOMOJHUTENBHO K YIIO-
MSIHYTBIM yPaBHEHUSM TEIUIOBOTO U MATEPUAIBHOTO OAJIaHCOB OTPAXKAIOT YCTa-
HOBJIEHHYIO MOJIEINTb TIPOIIECCOB TEIIOOOMEHA B HCCIIEAyeMOM 00BekTe (puc. 1):

Na=(t-tolti- 1o = Z- R-(Gy+ GGIE] ™ )

Nn= (ﬂm - l:)ZXﬂTI‘I - %2)1 = 4 - RZZb'_ GGZQ_:EQI1' (2)

rJIe B COOTBETCTBUU C [2] Mz1 U Nz2 — KOI(DDHUIMEHTHI UCIOIB30BAHUS MAKCH-
MaJIbHBIX TEMIICPATYPHBIX HAIIOPOB B IOJOTPEBATENSIX C IMPOTHUBOTOYHBIM IBH-
XKEHHEM TeTutoHocuTenelt; Zy, Z,, Rz, Rz, E1, E, — BcrioMorarenbHble QYHKIINH,

Z=(- ﬁ)h_(Gm + Gﬁz)q(_iEL]_l;

z =0 B)1-GuGiE]™:
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Ry =AQ{[(CGY) ™+ NG]E-Ngf(e - 2
R =AQ(CG)  + NalE - Mkl - 67
£ =expl Gy + G- Gl

£ =expl- G- GNgy);
AQy = (G + Gty — £o)— Golla — La);

AQ, = C{Gsz(ﬂm - fcz)_ q’u(ll‘:lu - %2)]-

B niemom mo 1 TII
I-ILITI'I = AOLI,TI‘I(%L[ - Lyu)l . (3)

Ha ocHoBanum ypaBHenuii Oamanca morepu B LITII mpencraBmstor coGoit
Pa3HOCTh MEKTy NMOTOKAaMH TEIUIOTHI Ha BXOJIE M BEIXOJE!

AQ_rrn = u)T(n - L;:fl(; (4)
u:n = CGLI.TI'I(#U. - lfu)1 (5)
LLTbII1X = C[Goup(gu - Igu)+ Gru(z:u - ‘fu)“L Gku(fu - [XB)] (6)

Onpenenum NMoTepu TEIUIOTHI YePe3 U30JIALUIO TEIJIONPOBOAOB HAa TEPPUTO-
puu L TII

AQrp = AQuTn - AOGZ _AQGT

HpI/IMeHI/ITeJ'ILHO K JoOMaM 3Ha4dCHUA I'IrN u I'IoN ABJIIAIOTCA COOTBETCT-

A 2l
BYIOIIUMHU apTYMEHTAMU B YPABHCHUAX TCILUIOBOT'O Oamanca u TeOJIONCpCAAYM.

OcN,q = CG?N,q(ﬁN,q - fN,u): I-IFN,CI,ATFN,CI,; (7)

OoNp. = CGOALL(ISN;L - gﬁn): CGoN,q(IgN.q - gN.q): CGaNn(tsN.q - gN.q): I-IoN,qAToN,q’ (8)

e JorapupMUIecKue TeMIepaTypHbIe HaIOPBl MEKAY OKPY KAaIOLIMM BO3TY-
XOM B ITOMEIICHUH U pab0YMMH MTOTOKAMHU BOJIbI B HATPEBATEIBHBIX MPHOOpax
rOpsSYero BOJIOCHA0XKEHNS M OTOIUICHUS PAaBHBIL:

ATer = (A[rSN,q - AﬂNn)ln{%} (9)
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4 A
ATong = (AfN o~ ALy ﬂ)ln {%} (10)
N4
Umes B Buy, uto (cxema k Tabm. 2): AB, = £, —tng A= L —bng ¥

ABy, =t~ g A= Eua— L Ha ocHoBamn (7)—(10) onpenensen:

Mots = COina I (s e~ ) (1)

I-IoN,CI. sz, In|:(l;N,q 4|N,q)(€Nn %NAT :| (12)
B LEJIOM 110 OTAINIMBA€EMOMY 3JIaHUIO0 UMEEM
rIN,q = (QoN,q + Qch)(('lN,q - LyN/J)_l' (13)

[poriecc, XapakTepU3YIOMUI TEIMIONOTEPH HA TOPSYCBOJHBIX U OTOIHTEIb-
HBIX yuacTkax ot LITII mo noma, ompeaenuM Ha OCHOBAaHWW YPaBHEHHH TEIUIO-
nepeavH.

JL1st IpsIMBIX B OOpaTHBIX TPYOOIIPOBOAOB TOPSYIETO BOAOCHAOKECHIS U OTO-
TUICHHSI HMEEM:

COnlf~ )= Thb T (14)
c@m—qmﬁw—mg=méwm (15)
COilb — )= Tt (16)
COpel~ Bine) = T 1

rae Ha Beixoze u3 ITII: ﬁuNn # “r)u u lguNﬂ # gu' )

TemneparypHble HalIOPbl MEXly TEIULIOHOCUTEISIMU U OKpYyXKaroulel cpenou
OIIpeIeNINM:

Atin = 086, + B~ 4 (18)
Ay = 05(B + L)~ (19)
At = O8(E, + Bua)- (20)
A5 = OBE, + )~ e (21)

B nmpouecce N3y4YCHUA TCTNIOTCXHUYCCKUX XapPaKTCPUCTUK JOMOB U HTH oo

M T T

MepBO# mporpaMme 3Ha4YeHUsT KOMIUTEKCOB Ilg;, Ilg, Il oNg g TN

rNa?
7<-)HN,q’ 7;?\‘;‘ onpeacjsieM Ha OCHOBAaHUMHM PEIICHHSA CHUCTEMbBI TPaHCUHCHIACHTHBIX

ypaenenuit (1), (2), (11), (12), (14)—(21). Kommneke [y, Bbraucnsem Ha ocHo-
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Banuu (11). Kommuekc I, Haxomum mo (3). Bemuuuny temnonorepb AQy,
paccuntsiBaeM Ha ocHoBaHuM (4). Ilpu 3ajgaHHBIX TemmepaTypax L, u £, Ha

Bxoze B 3manue L[TTI ypaBHenue TermmoBoro Oamanca (4) otHocHTENbHO AQ
ocTaercs JIMHEHHBIM. B ciiyyae BbumciieHUs BenwuMHbl AQ,, Ha OCHOBaHHHU

3aJaHHBIX Temmepatyp [, W £ yduTbIBaeM CTENEHb OXJIAKICHHSA BOIBI B
npenenax LITIT Takum obpasom: £, =4, — AL, u {, = &, + AL . 31eck, pyko-
BOJCTBYSCH Cyry00o (hOpMAIbHBIM COOIIOIEHUEM TIPHHIUIA IPHHATON MOJIEIH

ucciaecayemMoro KOMILJIICKCA, C JIOCTATOYHOM TOYHOCTBIO ornpeacIaeMm:

A
Kosdpdpurment K., = AQ&
utn

MoO# TerutonpoBofgamMu ceresord Boawl B mpenenax L[TII. CooTBeTcTBEeHHO Ist

_AQ . x _AQg
a AOmn 02 AQu:rn

K+ K+ Ky =1. B pesynbrare BBenenus B ypasuenue (4) 3aBucumocteit

At,=05AQ,

Tn

KoC G

Tn - — AO0JIA TCIUIOTHI, TEpsAC-

oboux  TermiooOMeHHHKOB: K| [Ipu 3TOM

Ly =L+ ALy v £, = [+ AL, nuneiinoe u3menenne AQyy, NMPHHUMAET BUJ

KBaJpaTHOTO YPaBHEHHUS THUIA AAQSTH +BAQ,, + C=0 u pemaercs obuienspe-

CTHBIMH METOJIaMHU.

UuceHHbIE HCCIEIOBAaHHUS Ha KOMIIBIOTEPE CBUJACTEIBCTBYIOT O OOJIBIIOM
pa3sHOO0pasuy PeKUMOB PAbOTHI CUCTEMBI TEIUIOCHAOXKEeHHS. COIMMOCTaBUM II0-
kazarenu paboter LTI (Tabn. 1), B wactHocTH B pexkxumax 1 u 2. B oboux pe-
JKUMax TeruiocHaOxkeHne kaxmaoro nqoma oT L[TII, ¢ Touku 3peHUs KadecTBa
(TeMmieparyp) 1 KonmdecTBa (PacxoJIOB BOJIBI) TEIUIOHOCUTEIS, OIMHAKOBO. Pa3-
JIMYME 3aKJII0YaeTCs B TOM, YTO B pexuMe 1 cyMMapHBIN pacxo BOAbI Ha OTO-
ieHue 31aHui Gy, = 498,4 1/4, a B pexume 2 Gy, = 428,7 T/4, T. €. HECKOJIBKO
MeHblIIe. DTO BBI3BAHO TEM, 4TO B pexumMe 2 notok Gy, = 0, T. €. IepeKpsIT, B TO
BpeMs Kak B pexume 1 oH cocrasisier Gy, = 316,1 /4. B xoHEUHOM HTOTE 3TO
CKa3bIBACTCSI HA COOTBETCTBYIONIUX M3MEHEHUSIX OTOOPHBIX MOTOKOB OOpaTHOU
Gs1 1 ipsimoii Gg, ceTeBOl BOIBI Ha OoMsiephl. BenencTeue aToro reMmeparypa

00paTHOM CEeTEBOM BOIBI fu Ha Bo3Bpate B sHeprouctouyHuk u3 LTIl B pexume
1 mmxe (4, = 37,1), yem B pexume 2 (£, =47,1) na 10 °C. Temnnosas Harpy3ska
(trerocnioco6nocts) ITIT B pexume 1 (()gﬂJ =24,919; @* = 27,249) okasbl-

utn

BaeTcs 0oJbLIe, yeM B pexxume 2 ( 05 =21,435; ufn = 23,765) cOOTBETCTBEH-

p

P _
HO Ha AQL, =AQT,

= 3,484 T'xan/u. Kpome Toro, B pexkume 2 3HAYUTENb-

HO Oouibliie Harpyska OoitiepoB 1o cereBoii Bojae (B pexume 1. Gg = 16,2;
Ggr = 17,7; B pexume 2: Gg; = 285,8; Gg, = 64,2).

W3 comocrapiieHrs TMPUBEACHHBIX PACUECTOB CIEIYET, YTO, C TOUYKH 3PEHUS
OIICHOK TEIUIOCITOCOOHOCTH W THUIPABIMYSCKUX CONMpOTHUBIeHUH, padorta IITII
o peXuMy 1 TI0 CpaBHEHUIO C PEKUMOM 2 MEET CBOH MTPEUMYIIIECTBA.

AHaJIOTUYHO aHANN3 JAHHBIX, MPUBEICHHBIX B Tabl. 2, IO CHCTEME TEILIO-
cHaOKeHMs TOMOB TIPE/ICTABISIET MpakTHUecknii mHTepec. OCHOBHOE pa3nnudre
MEXIy pexxuMamu 1, 2 — 3T0 pa3HbIie 3HAUYCHUS TEMIIEPATyp HAPYKHOTO BO3MIY-
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xa: B pexume 1 — £, = -250 °C, B pexume 2 - £\, = -2,5 °C.

B 06oux pexxrMax IUPKYISIHHA CETCBOM BOJBI B HAPYKHOM KOHTYPE TEIIOCETH
U B Ipefenax JOoMa OCTAaI0TCA HEM3MEHHBIMH. TemmepaTypsl MpsMON BOABI IO

ropsraeMy BoJOCHaGkeHuo i otomnennio ot LTI (£, = £, L, = £,) Takxke
OCTaloTCs Hem3MeHHbIME. TemIiepaTypa B IIOMEIIEHUSX PEryIUPYeTCs TEMIIEpa-

TypOH BOJIBI B OTONHUTENBHBIX pUbOpax Ha BXxoze: B pexume 1- £, =86,7; B
pexume 2 — Ly, =53,3. B pesynbrare Taxke u3MeHseTCS TEMIEpaTypa obpar-

HOU BOMBL: B pexxume 1- £y, = 67,8; B pexume 2 — §, = 43,9. Takoit s¢pdexr

JOCTUraeTcsl IyTeM OpPTraHU3alliy TaK Ha3bIBAEMOW KaCKaJHOW CXEMbl IUTaHUS
(KCII) cucrems! otomnenus goma [3]: ycraHoBkoi cOpocHoi muHMU G, U Ha-
coca perupkysinun G, 06paTHO BOABI ITOCIE OTOMUTENBHBIX IPUOOPOB.

BBIB O I BbI

[IpuBeneHHbIe MaTepHadbl PEKOMEHIYIOTCS ISl Pa3pabOTKHM KOMILIEKCa
MPOTPAaMMHBIX CPENICTB, IIO3BOJISIFOIINX

1) mponsBoaANTE 0OPAOOTKY ONBITHRIX JaHHBIX (IIOJTYYEHHBIX ITyTEM HU3MeEpe-
Hus mTatHeiMu Tpubopamu B UTII s BBIABIEHHS M WM3YyYEHHUS COOTBETCT-
BYIOIIMX XapaKTEPUCTUK OTAIUIMBAEMBIX 3JJaHUM M NMPUMBIKAIOUINX K HUM Tel-
JoTpacc;

2) OCyIIeCTBIATh 00paOOTKY OIBITHBIX MAHHBIX IJIS BBIABICHUS W M3YUCHUS
COOTBETCTBYIOIINX XapaKTepucTHK obopymoanus 11 TII,;

3) mpu ayAMTOPCKUX MPOBEpPKax JaBaTh OILEHKY CHCTEMbI TEIUIOCHAOKEHHUS
nyTeM obpaboTku naHHbIX n3Mepennit Ha LITIT u UTII;

4) U3BICKUBATh PAIIMOHATBHBIC METOMbI OPraHU3aIlMH U PEryJINPOBAHUS pe-
’)KUMOB OTOIUJIEHUA 37aHuM, pazHoyaaneHHbIX oT LTIl u ¢ pa3sHpIMU THApaBIN-
YeCKUMH XapaKTepPUCTHKAMHU,

5) pa3pabarbiBaTh TeMIEpaTypHbIC rpaQUKK MPSIMOW 1 OOPATHON BOJBI IS
Kax1oro o0beKkTa TermiocHa0KeHus (JoMa) B OTAENBHOCTH U (POPMHUPOBATH Ha
3TOW OCHOBE 00U (CpeAHENHTETPANTbHBIN) TEMIEpaTypHBIN rpadrK, KOTOPHIH
caenyet Beiaep:kuBaTh Ha L[ TII;

6) ompenensaTh ONTHMAIbHBIC MapaMeTPhbl TEIUIOHOCHUTEINS, MOCTYIAOIIETO
Ha L[TII ot sHEproucToyHmKa (KOTEIHHOMN);

7) pa3pabaTbiBaTh onTUMaJIbHbIE pekuMbl paboTsl LITII B komIuiekce ¢ 00b-
€KTaMU TEeIUIOCHA0XEeHHS COTJIACHO JIMMUTHPOBAHHOMY (COTJIACOBAHHOMY) TEM-
nepaTypHOMY TpaduKy MPsIMON CETEBOI BOJIBI B YCIOBHSIX IKCILTyaTaIluH;

8) MoM3BOMUTH pacyeT PeKUMOB TEIIOCHAOKCHHUS TOMOB C KQUYECTBCHHBIM U
KOJIMYECTBEHHBIM PETyJIMPOBaHUEM TEIUIOBBIX HArpy30K, a TakXkKe MPH yCIOBHH
MIOCTOSTHHBIX MapaMeTPOB TEMJIOHOCHUTENSI Ha BBIXOJE M3 HSHEPrOMCTOYHMKA JO
Bxona B UTII;

9) uzyuath pexumbl padoTsl [[TTI pu pa3HbIX 3arpy3kax MOAMEIINBAIOIIIC-
r0 Hacoca,

10) uzyuats pexumbl padoTel LITIT npu pa3HbIX pacrnpeaeieHusx pacxo0B
CEeTeBOU BOJIBI MEXAY 1-1 U 2-i CTyneHsIMU OI0TpeBaTENs;

11) u3y4aTh BIMSHHE BEIMYMHBI TOPSAUEr0 BOIOPa3dOpa Ha TEMIIEPATYPHBIH
U rupaBanueckuit pexxumsl padotsl LITII B menom;
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12) wu3yyath BIMSHHC TEIUIOTEXHHYCCKUX XapPaKTEPUCTHK OTOMUTEIbHBIX
npubopos B LTI, cocrosinne Temaon3oasuuy TpyO 1 31aHHS B 1IEJIOM Ha BeJU-
yuHy teronoreps B LITII,

13) BBIBIATE onTHMAaNbHBIE pekuMBl paborel IITII, HampaBieHHBIE Ha
CHIDKEHHUE TeMIIepaTypbl U Pacxo/ia TEMJIOHOCUTENS OT SHEPTOUCTOUHHUKA,

14) BBINOTHATE PsiJl pacYeTOB MTO3HABATEIBHOTO XapaKTepa.
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K BOITPOCY O PACYHETE CKOPOCTHU I'OPEHUA
AJIBTEPHATUBHBIX MOTOPHBIX TOIIJIUB

Kanp. texn. nayk ACCAJI M. C.

bBapanosuuckuii cocyoapcmeennwiil yrugepcumem

Hcnonbs3oBaHue anbTEPHATUBHBIX MOTOPHBIX TOIUIMB B JIBUTaTENsiX BHYT-
PEHHEro cropaHus TpeOyeT BCECTOPOHHErO M3y4YeHHs WX BIUSHUS Ha TPOIECC
CrOpaHMs, KOTOPBIA XapaKTepu3yeTcs IJIaBHBIM 00pa3oM H3MEHEHHEM CKOpO-
CTell XMMHUYECKOW peaklMh TOPEHHsI U paclpocTpaHeHus: (poHTa IUIAMEHU B
KaMepe CropaHHs B 3aBUCHMOCTH OT peXuma paOoTsl aBuraress. s uccueno-
BaHUs (DU3NYECKOI KapTHHBI pAaCIPOCTPAHEHHUS IJIAMEHH IIPU TOPEHUH aJIbTep-
HATHBHBIX MOTOPHBIX TOIUIMB ObUIa WCIOJIb30BaHA JKCIEPHUMEHTalIbHAs yCTa-
HOBKa, MPEJCTABIAIONIAs COOON 3aKpHITHI COCYA B BUIE MPO3PAUHON KamMepsl
CrOpaHMs LWINHAPUYECKOH (QOPMBI, MOCTOSHHOIO 00beMa, BHYTPEHHUM JHa-
MeTrpom 80 MM U BIcOTOM 32 MM (puc. 1). BocriameHeHne TOMITMBOBO3IYIIIHOM
CMECH IIPOU3BOJMIIOCH CBEUOH 3a)KUI'aHMsI, YCTAHOBJICHHON B LIMJIMHJIPUYECKOU
CTEHKE MOJEIBHON KaMepBbl.

Baxneiiell XxapakTepUCTUKONH IIpoliecca TOPEHUs TOIUIMBOBO3IYIIHBIX
CMecel SIBIISIETCSI CKOPOCTh paclpocTpaHeHus IiameHu. IIpu namuHapHOM ro-
pEHNM B MOJIEIBHON KaMepe CrOpaHus UMEIOT MECTO JIBa BU/Ia CKOPOCTEM: HOp-
MaJibHas U JIMHENHAs CKOPOCTH, KOTOPBIE MOXKHO OXapaKTEpPU30BaTh CIEIYIO-
muM obpa3om. HopmanbHOH, Wi GyHIaMEHTAIbHOH, CKOPOCTBIO IUIAMEHH Vi
Ha3bIBAECTCS CKOPOCTb PACIpPOCTPAaHEHUS! TOPEHHs IOCPEACTBOM TEIUIOMPOBOJI-
HOCTH ¥ Juddy3uu, onpesensemMas M0 OTHOIIEHHIO K HECTOpeBIIeMy ra3y B
HarpaBJIeHUH, IEPICHANKYISPHOM (HpoHTy ropenus [1].
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