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(54) CNOCIBE BU3HAYEHHSA MOCTIMHOI YACY TENJTOBUX MOXEXHUX CMOBILLYBAYIB

(57) Pecbepar:

Cnoci6 BW3Ha4YeHHs NOCTINHOI Yacy NOXEXHUX ChoBiLlyBaYiB HanexwTb A0 ranysi MNOXexHOol
aBTOMAaTWKKN, 30KpeEMa TENNOBMX MOXEXHUX CnosiljyBayis Ta ix sunpobysarHA. Cnocid nonsarae B
TOMYy, WO Temnepatypy TENAOBOro BNAUBY Ha YYTNUBWWA E€NEeMEHT TEennoBOro MNOXEXHOro
cnosillyBaya 3MIHIOKOTb 3a KBagpaTUYHWM 3aKOHOM Yy 4aci | BUMIPKOKOTb 4ac [AOCArHEHHA
TemnepaTypvw 4YyTNMBOro efnieMeHTa TennoBoro MOXEXHOro ChnoBilllyBaya, a BenuyuHy nocTIMHOro
4acy BUYMCNIOTL 3a POpMynok. 3a 4ONOMOrol 3anponoOHOBaHOro Cnocoby AOCATaETbCA 3HUKEHHA
NOXWOKN BU3HAYEHHA BETUYMHMW NOCTIMHOI Yacy TENNOBUX MOXEXHWX CMNOBILLlyBaYiB, ska obymosneHa
Bapiauigsmu Temnepartypu.
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BuHaxia Hanexutb [o 06nacti cuctemMu noxexHo! aBTOMaTUKM | MOXKe ByTv BUKOPUCTAHWUA Npu
npoBefeHHi BUNPpoByBaHb TENNOBUX NOXEXHUX CMOBILLyBaviB.

Bigomun crnocib Bu3HaueHHss NocTitHOT 4acy TennoBMX NOXEXHUX CNOBILYBaYiB, SKUU NONsrae 8
TOMY, LLO (DOPMYIOTb TENNOBUI BNAWB HA YyTAUBUIA EEMEHT TENNOBOr0 NOXEXHOMO cnosilwjyBaya i B
(PIKCOBaHU MOMEHT Yacy BUMIPIOIOTL TemnepaTypy Ta noxifHy BIiA TemnepaTypu YyTNWBOro
ENeMEHTa TENNoBOrO MOXEXHOro CrosillyBadya, 3a pesynbTaTami sikUX OBYMCAIIOTH BENUUYUHY
NOCTINHOI Yacy TeNNOBOro NOXEXHOro Cnosillysava [1, cTop. 56].

Hegonikom uboro cnocoby BW3HAYeHHS NOCTIAHOI 4acy TennoBux MNOXEXHWX CroBillyBadis €
HasABHICTb Npw Woro peanisayii Noxubku, Wo obymosneHa Bapiayismu Temnepartypu. Benunuuna uiei
NOXMBKN 3pOCTaE y Yaci 3a EKCNOHEHLianbHUM 3aKOHOM.

Haibinbw 6nm3bknm [0 cnocoBy, Wo 3asBNSETLCH, € CNOCIG BU3HAYEHHS MOCTINHOI vacy
TENNOBUX MOXEXHMX CNOBILLYBAYIB, AKWA NONsrae B8 TOMy, WO DOPMYKOTb TENMOBWIA BAAMB Ha
HYTANBWIA €NEeMEHT TennoBOro NOXEXHOro CMoBillyBaYa | BUMIPIOKOTL Yac AOCSTHEHHS diKCOBaAHOro
piBHs Temnepatypu [2, cTop. 72].

Henonikom uboro cnocoBy BW3HAYeHHS NOCTINHOI Hacy TennoBux NOXEXHWX CnoBillyBadviB €
HasABHICTb NpW 1Oro peanisauyii Noxubku, ska oBymosneHa Bapiauiamn Temnepartypv i 3anexuTb, Ak
BiA LWBWAKOCTI 11 3MiHW, TakK i Big ANMHAMIMHUX SKOCTEN TENNOBUX NOMKEXKHNX cnosilyyBauis.

B ocHoBy BWHaxogy nocTaBneHa 3afada 3HWKEHHS NOXWBKU BM3HAYEHHS BEAUYMHU MOCTINHOI
Hacy TEeNNoBMX NOXeXHNX CNoBillyBavis, Aka obyMmoBneHa BapiauisMu TemnepaTypu.

MocTasneHa 3apava BUPIWYETBCA TUM, WO CNOCIHE BW3HAYEHHS MNOCTIAHOI 4yacy TennoBux
NOXEXHUX CnosillyBadviB, AKWA nonsrae 8 TOMYy, L0 (POPMYIOTL TENNOBUA BMAWB HA YyTNUBMA
E/IEBMEHT TENNOBOTO NOXEXHOro CnoBilyyBaya | BUMIPIOIOTb Yac AOCATHEHHA (iKCOBAHOrO piBHSA,
3riAHO BMHaxOAy 3MIHIOKTL TemnepaTypy TennoBoro BNAWBY Ha 4YyTNMBUA enemMeHT TEennoBoro
NOXEXHOro cnosilllyBaya 3a KBaApaTUMHWM, WO 3pOCTAE Yy 4aci, 3aKoHOM Ta BUMIPIOIOTbL  Yac
AOCATHEHHS TEMNepaTypn 4yTNvMBOro enemeHTa TennoBOro MOXEXHOro CrosillyBada 3HadeHb, sk
BM3Ha4atoTb BIANOBIAHO A0 BUpaA3y:

6 =6y +(i- 1))\; i=123
a BENUYMHY NOCTINHOI Yacy TENMNOBOro NOXEXHOro cnosillysaya oB4nCNIoTb 3a (hOPMYNoK

2 2 2
o5, 52841
t1-‘2t2 +t3 ,

ne % - novarkose sHauenHs TEMNEPaTypn; A - PI3HULS MiX 3HAYEHHAMU TEMNEPATYp, Npu AKUX

3AIMCHIOETBCS BUMIP Yacy; Ui - syac gocsarHeHHs TemnepaTtypu 4yTnmBOro eneMmeHTa TensioBoro
NOXEXHOro CnoBiujyBaya i-ro dikCoBaHOro 3HaYeHHS.

PesynbTaT, skuit Mmoxe ByTn ogepxaHui npu peanisauii BUHaxoAy, NONArae B 3HWKEHHI NOXNOKM
BW3HAYEHHS BENUYMHW NOCTIAHOI Yacy TEennoBUX MNOXEXHWX CroBiljyBayis, ska obymoeneHa
Bapiauismu Temneparypw.

3anponoHoBaHU  Cnoci6  BU3HAYEHHS  MOCTIAHOI 4acy TennoBux NOXeXHWUX CrosillyBavis
30INCHIOETBLCS HACTYMHUM YUHOM.

TemnepaTypy TenNnoBoro BNAWBY Ha YyTAUBUIA €NEMEHT TENMOBOrO MOKEXHOO cnosiwyBaya
3MIHIOKOTb 3a KBaAPaTUYHWUM, L0 3pOCTae y 4aci, 3aKoHoMm, To6To

T(t):b»t2‘ (1)

pe b - napamerp.
TemnepaTypa 4yTNuBOro enemeHTa TenIoBoro NOXeXHOro CMoBillyBayYa BU3HAYAETLCS BUPA3OM:

e(t):L“‘[w(p) L-lbthU! (2)
Ae L - onepatop iHTerpansHoro nepetsopeHHs Jlannaca: L' - onepatop 3BOPOTHOro
IHTErpanbHoro nepeTsopeHHs Jlannaca: Wip) - nepefatodHa yHKUis cnosillysava.
Wip)=(wp+1)" (3)
A€ T - NOCTIAHA Yacy TennoBoro NOXeXHoro cnosilyyBava.
3 ypaxysaHHsaM (1) Ta (3) i3 (2) BuTikae
)
1-exp| ——
T)
. - (4)

Micnga 3akiHYeHHs nepexigHux npouecis Mae micue
o(t) = 2b(0,5t2 -t + r2>_ (5)

O(t):L"[(rp +1) ~L-[bv tZH: 2b{0,5t2 -1t + 12




10

156

20

25

30

35

40

UA 110086 C2

13 (5) BuTiKae, Wo Ha pisHi O =CONSt Gyne maty

05
ti=1 1+(Li2—1}
bt .

AKLO NPUAHATH
0 =0 +(-1h. =123 (7)

.(6)

ne % - nouatkose 3HAYeHHA TemnepaTypu YyTNMBOrO enemMeHTa; A - pi3HUUS MK CycCigHiMu
piBHAMK TemnepaTtypu abo pi3HUUS MK 3HAYEHHSMW TemnepaTtypu, Npu AKX 34IACHIOETLCS BUMID
yacy Y, To MoxHa 3anucatu

93*92 3362—91’ (8)

L0 i3 ypaxyBaHHAM (5) TpaHCMOPMYETLCA HACTYMHUM HYUHOM

05t7 —t3 -05t5 = 1(ty -2ty +t3) 9)

I3 (9) BuUTIKAE BUpa3 ANA BU3HAYEHHR BENUYWHW MOCTIMHOI Yacy TennoBoro MOXeXHOro

cnoeiulyBaya
2 2 2
c=05.1-2+13

t1 —2t2 +t3 . (10)

Mpu HasBHOCTI Bapiayin TemnepaTypw, Benn4YuHa HAKUX [OPIBHIOE N, BuUpas Aanq 4
TPaHCPOPMYETLCH HACTYNHUM YUHOM

(6, +n s
t,:r1+L 5 -1
. bt

(1)

TOBTO BUMIp 4Yacy [JOCHATHEHHS PIBHSA 4 TeMnepatypu YyTnMBOro enemMeHTa MNOXEXHOro
cnogiljyBaya byae 34iNCHIOBATUCH i3 NOXMBKOHD.

BukopucTaHHs pesynbTaTie BUMIpPIOBAHb Yacy AOCSATHEHHRA PIBHIB b Temneparypu 8 supasi (10)

npuBOAUTL A0 TOro, wo BHyae BU3HAYEHO BEMNWYUHY NOCTIMHOI Yacy T BUpas ans {kol i3
ypaxyBaHHaMm (11) mae surnsg

1
1= r% +(8y 26, +65)- [2erIA1 =g & Ag)} ]

4, (12)
91 +Nn -0
Ai: "'——2——'—1 i
ne bt : |Z1,2,3.

Moxubka BU3HAYEHHS BENWYMHU MOCTIMHOI Yacy TENnnoBOro MOXEXHOro  ChnosiljyBaya
BU3HAYAETHCS HACTYMHUM YUHOM

BT gt t=l, - 205+ 93).[2br2(A1 A -+-A3)}'1
T .(13)

AKWO BUKOHYtOTbCS ymoBWM (7), To T©=0, ToOTO, noxwbka, Aka obymoBneHa BapiauigsMm
Temneparypu, BIiACYTHS.

Takum 4YmHOM, 3MiHa TemnepaTypu TennoBOro BNAWBY Ha YyTNUBWWA E€NEMEHT TennoBoro
NOXEXHOro cnosiljyBada 3rigHo 3 (1), a TakoK BUMIPIOBAHHA 4acy AOCATHEHHS TemnepaTtypw
YYyTNUBOrO e€feMeHTa CnosilljyBaya 3Ha4YeHb, SKi BU3HA4YatoTb BIANOBIAHO A0 (7), Ta BUKOPWUCTAHHSA
Bupady (10), AO3BONASAIOTL 3HW3UTU NOXWMOKY BU3HAYEHHA BEMWYUHW MOCTIMHOrO 4Yacy TennoBux
NOXEXHWX CMOoBIiLLyBaYis, ska obymoBneHa Bapiauismu TemnepaTypw.
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SOPMYJIA BUHAXOLY

Cnocib BU3HAYEHHA MNOCTINHOI Yacy TENMOBUX NOXEXHWUX CMOBIlyBadiB, AKWA Nonsrae B Tomy, WO
dOPMYIOTh TENNOBUA BNIMB HA YYTIMBUIA €NIEMEHT TENNOBOrO NOXEXHOr0 CNoBillyBaya | BUMIPIOOTh
Yyac AoCcsArHeHHs (IKCOBAHOMo 3Ha4YeHHs TemnepaTypu YyTrMBUM EMeMeHTOM, AKUIA BiAPIZHAETLCA
TUM, LLO 3MIHIOOTL TEMnNepaTypy TENOBOro BNAWBY Ha YYTNUBUU €MeMEeHT TEMNNOBOro MOXEXHOro
crnosiljyBaya 3a KBagpaTW4YHUM, WO 3pOCTAE Yy Yaci, 3akOHOM Ta BUMIPIOIOTb Yac [OCArHEeHHS
TEMMNepaTypy YyTAVWBOrO enemMeHTa TensoBOro MOXEXHOro CnoilllyBaya 3HayeHb, fKi BU3HAYaKTb
BI4NOBIAHO 4O BMpasy

pa— & 3 . - 2
8, =0, +(i—1)0 i=1,2,3,
a BENWYUHY NOCTINHOI Yacy TENMOBOro NOXEXHOro CnosillyBaya ob4ncniooTs 3a opMynoto
2 2 2
ty - 2t5 +t
1=05- 1 2 3 ,
ti -2ty +14

Ae 6y - NoYaTKOBE 3HAYEHHS TemnepaTypu; A - PIBHULUS MDK 3HAYEHHAMU Temnepartyp, npu Akux
30IACHIOETLCH BUMIP Yacy; t; - 4Yac [OCArHEeHHA TemnepaTypu 4YyTMBOro enemeHTa TennoBoro
NOXEXHOro CnoBilyyBaya i-ro (pikcoBaHOro 3Ha4yeHHs, e i=123.
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