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MATEMATHYECKOE OIIMCAHUE YYBCTBUTEJIBHOI'O
QJIEMEHTA MAKCUMAJIBHOI'O TEIIVIOBOI'O ITOKAPHOTI'O
MN3BELIATEJA C TEPMOPE3UCTOPOM

[Tonydeno nuuelinoe auddepeHmanbHOe ypaBHEHNE, ONMKUCHIBAIOINISE HHAMHU-
Ky 9YBCTBUTEIHHOI'O JIEMEHTA MAaKCHMAJILHOIO MOKAPHOTO M3BEIIATENs C Tep-
MOpPE3UCTOPOM. [1oirydeHbl 3aBUCUMOCTH ISl ONPEAEICHUS] JUHAMUYECKUX I1a-
paMeTpPOB UYBCTBUTEIBHOTO JIEMEHTA.

KuiroueBrble €10Ba: N0KApHBIN W3BELIATEIb, YyBCTBUTEIIBHBINA 3JIEMEHT, TEPMO-
PE3UCTOP, TIO3UCTOP, TUHAMHUYCCKUIN TTapaMeTp.

Ilocmanoexka npoonemsvl. B cucteMax NPOTHUBOIOKAPHOM 3alUTHI
HIMPOKO MCTOJIB3YIOTCs MoxkapHble u3Bemarenu (UII), y koTopeix B Kaue-
CTBE UYBCTBHUTENIbHOTO »3jeMeHTa (UD) HCHonb3yeTcs TEpMOPE3UCTOP.
Texnnueckass qokymeHTauus coBpeMeHHbIX WMII He Bcerma comepXuT Bech
nepeYeHb OCHOBHBIX JaHHBIX. J[si uccnenoBanust 3PeKTUBHOCTH PabOTHI
cucteMm [II13 HE0OXO0MMMO MMETH IOCTOBEPHbIE MAaTEeMaTHUYECKUE MOJIEIH
COCTaBIISIIOIINX €€ 3JIEMEHTOB, B YACTHOCTU YYyBCTBUTEIIbHBIX 3JIEMEHTOB.

Takum o6pazom, cyriecTByeT mpodaemMa MaTeMaTUuYeCKOr0 OMUCAHUS
YyBCTBUTEIBHBIX 3JIEMEHTOB COBpeMeHHbIX UII.

AHnanu3z nocnednux ucciedoeanuii u nyoauxayui. B HacTosiee
Bpems UII ¢ tepmopesncTtopamu B kadectBe UD, U3roTOBISIIOT BCE BENY-
e (GUpPMbI, TPOU3BOIAIIME MPOTHUBOMOXKAPHOE O0OpYJOBaHUS, Kak B
VYkpaune, Tak u 3a pyoexxoMm [1]. Ouenka paboThl TEIJIOBOTO TOUYEUHOTO
NIT ¢ yuyeToM KOHCTPYKTHUBHBIX OCOO€HHOCTEH UD W ycioBuil pa3BUTHSA
nokapa, paccMorpena B [2]. OxHako, 1 TaKOW MOJEIN TpeOyeTcs Marte-
MaTHYECKOE OMHUCAHUE KOHKpeTHoro UYD. MaTeMarnueckoe OnucaHue Tem-
noBeix UII, mo3Bonstomiee oneHuTs padoTy TepMope3ucTopHoro Y3 ¢op-
Mbl ITWJIMHAP, TOJBINM IMUJIMHIAP W TUIacTHHA, BbIMOaHEeHO B [3]. Ho mms
ompeseneHus napameTpoB padotsl MII TpeOyroTcs HOMOTHUTENBHBIC YKC-
nepuMeHTanbHbIe AaHHbIe. B [4] paccmotpena monens temioBoro UIT 6e3
ydeTa KOHCTPYKTUBHBIX 0coOeHHOCTel UD ¢ TepMomnapoi.

Ilocmanoeka 3a0auu u ee peuienue. PacuetHas cxema TepMOpe3u-
CTOpa IpeJcTaBlieHa Ha puc. 1.

MaremaTudeckoe OINMHCaHWe TEPMOPE3UCTOpa KaK JTUHAMHYECKOIO
3B€HA MOJYyYUM M3 YpPaBHEHUH IS HECTAllMOHAPHOIO TEIMJI000MEHa Mo
kputeputo buo. [Ipu mansix 3nauenusx buo (Bi < 0,1) xapakrepHbiM Oy-
JIET paBHOMEPHOE pacipeAesieHUE TEMIIEPATypbl BHYTPH TEJA.



Torma, Temmeparypa sl BCEX TOUEK TEPMOPE3UCTOpa B KaKIbIH
MOMEHT BPEMEHH OJIMHAKOBa [4]:
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rae: C — TemI0eMKOCTh MaTepraia TepMopesuctopa, Jx-kr+K~; m — mac-
ca TepMope3ucTopa, Kr; 1 — TeMmeparypa tepmopesucropa, K; T — Bpems,

C; a — KO3 PUIIMEHT KOHBEKTHUBHOTO TeruiooOMeHa, BT-M K F- mo-
2.
11a/]1b TOBEPXHOCTH TEPMOPEZUCTOPA, M*; 15 — TEMIIEpATYPA OKPYKAIOIIETO

BO3ayxa, K.
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Pucynok 1 — PacueTrHasi cxema TepMope3ucTopa
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B kadecTBe 4yBCTBHUTEIBHOTO dJeMEHTa ToYewHOTro TerioBoro UII
«bpuz-11» ucnonb3yeTcs: TEPMOPE3UCTOP C MOJIOKHUTEIBHBIM TEMIIEPATYP-
HBIM KO3 (UIIMEHTOM COMPOTHUBIICHUS B JIMAINla30HE PabOUYUX TeMIepaTyp
— no3uctop. M3MeHeHre CONMpOTUBIICHUS MO3UCTOpA SIBISETCS (yHKIHUEH
U3MEHEHHS TEMIIEPATYPHI:

dR = F(dT). (2)

CornacHo [5] compoTHBIIGHHE IMO3UCTOPOB B JAMAaNa3oHe paboumx
TEMIIEpaTyp MEHSETC 110 SKCIIOHEHIIUATIBHOMY 3aKOHY:

R=R; -e"", (3)

rae. R — Tekymiee conpoTtusienue, O,
Ry — moctostHHAs, OM;
A — TemmeparypHslii ko3hduimeHT conpotusienns, %-K™;
T — rtexymas TeMneparypa nosucrtopa, K.

Jns mepexona K JIMHEMHOMY YPaBHEHHMIO JIMHAMHUKHA TO3HCTOPA,
npupasHsieM AuddepeHIanbl IpaBoi U JIeBOW 4acTH ypaBHEHUS (3):

dR =R, -A-e""dT. (4)



rac: To — 3HAUCHHUC TCMIICPATYPLI ITO3UCTOPA B I/ICXO,Z[HOﬁ TOYKC, K.

[ToncraBum (4) B (1), momy4yum:

N-m dR o-F R
- A+ — -dR =a.-F-dO;. (5
R,-A-e*™ " dt R, -A.e* - ©)

3amenum auddepeHimanbl KOHEYHBIMU MPUPAICHUSIMU:

N-m y o-F >
AR+ ———— AR =0-F-dO;. 6
R,-A-e*® R,-A-e*™ 8 ©

[TepeiineM K OTHOCUTEIIBHBIM MTEPEMEHHBIM:

AR — AT
:—’ tB — B , (7)
RO RO TBO
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rne: Ry —3HaueHHe COMPOTUBIIEHHUS MMO3UCTOPA B UCXOAHOM Touke, OMm;
Tgo — 3HAaUEHUE TEMIIEPATYPHI BO3yXa B UCXOHOM Touke, K.

YPaBHeHI/Ie AWUHAaMHKH IIO3HUCTOpAa B OTHOCHUTCIBHBIX IICPCMCHHBIX
HUMCCT CTaHHapTHbIﬁ BU.

T, r+r=K,t; (8)
_ C-m
rie; Ty = < F — MOCTOSIHHASI BPEMEHU MO3UCTOPA, C;
a .
_ A AT Oro
Ky =R; -A-e R KO3 PUIIMEHT yCUIIEHUS! TO3UCTOPA.
0

W3 ypaBHenust (8) ciemyer, YTO Ui YMEHBIICHUS WHEPLMOHHOCTU
YYBCTBUTEJIHLHOTO 3JIEMEHTA U3BEIATENsd, HEOOXOAUMO YMEHbIIATh Maccy
MO3UCTOPA U YBEIMYMBATH €ro Iiomans. Kpome toro, ms cHkenus Tp,
Ha YYBCTBUTEJIBHOM 3JIEMEHTE MOXKET OBITh pa3MeIleH IJIaCTHHYAThIA pa-
JUATOpP.

Bv1600b1: BbIIIOTHEHO MATEMATUYECKOE ONMCAHUE YYyBCTBUTEIBHOTO
AJIEMEHTa MAaKCUMAJbHOIO IMOKAPHOTO M3BELIATENSI C TEPMOPEZUCTOPOM.
[TosryueHsl ypaBHEHUsI IMHAMUKH U 3aBUCUMOCTHU JJIsl OIIPENIEICHUS JUHA-
MUYECKHUX [TapaMETPOB UyBCTBUTEIBHOTO 3JIEMEHTA.
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Hypees B. O., JIutsik O. M.

MarteMaTHYHHI ONMHMC YYTJIMBOrO €JeMEHTY MAKCHMAJbLHOTO TEIJIOBOrO MOKeK-
HOI'0 CIOBIllyBa4ya 3 TEPMOPE3UCTOPOM

Otpumano niHiliHe AudepeHLianbHe PiBHAHHSA, 10 ONMUCYE AMHAMIKY YyTIMBOIO ele-
MEHTY MaKCHUMaJIbHOTO TOKEKHOT0 CIOBINTyBada, 3 TepMope3ucTopoM. OTpuMani 3a-
JIEKHOCTI /17151 BU3HAYCHHS JUHAMIYHMX ITapaMeTpiB YyTJIUBOIO €JIEMEHTY.

Kuio4uoBi cjioBa: moXkeXHUW CHOBIINTYBay, YyTJIUBUMA €JIEMEHT, TEPMOPE3UCTOP, TO3iC-
TOp, TUHAMIYHUIA TapameTp.

Dureev V.A., Litvjak A. N.

Mathematical description of pickoff maximal thermal to inform a fire with a
thermo-resistor

Linear differential equalization, describing the dynamics of pickoff maximal to inform a
fire with a thermo-resistor, is got. Dependences are got for determination of dynamic
parameters of pickoff.

Keywords: a fireman informs, pickoff, thermal resistor, pozistor, dynamic parameter



