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3AJIATAK 5

[Tpukasaru rpaduk mpoMeHe TeMiieparype y MoHoha3sHoM TpaHchopMaTopy - yJba y HAMOTajuMa,
yJba y paaujaTopy U HaMOTaja, YKJby4yjyhu ¥ HajTOILIN]y Ta4Ky HaMOTaja.

[Tpuka3 natu 3a TpanchopmMaTop ca JBa HaMOTaja UCTHX BUCHHA, YMjH CE IOYELIH Hajla3e Ha HCTOj
MO3UIIMjH, PA3IUYUTHX BEPTUKAIHUX T'pajiijeHaTa TeMIIepaType y CBaKOM OJ BuX (Hamotaj 1:
BEPTHUKAJIHU IPAAUjeHT Temieparype yiba A0uwn = 8°C, mpotok Q1, ryouru P1 = 120 kW, HamoTaj
2: BEPTHKAIHU TpajdjeHT TeMmiepartype yiba AGuwn2 = 6°C mporok Qz, ryoumm Pz =100 KW).
[Topen nmpoTunama ysba Kpo3 HaMOTaje, TIOCTOjU U KOMIIOHEHTa CTpYjama yjba MOpe aKTHBHOT
nena Tpancdopmaropa by-pass (mporok Qsp = 30%(Q1 + Q2)), 3a K0jy ce HPUOIHIKHO MOXKE
CMaTpaTH Jia ce OBO yJbe He 3arpeBa. [lo Memama yjba U3 HamoTaja u Dy-pass-a yJpa J01a3u Ha
KOOp/IMHATH BUCHUHE HamMoTaja. JIHO Xiaamaka ce Hajla3u Ha Behoj BUCHHU O] THA HamoTaja. Bpx
XJlaamaka ce Hanmasu Ha Behoj BucMHM on Bpxa HamoTaja. CMarpaTu Aa Cy mapaMmeTpH yiba
KOHCTAHTHH, OTHOCHO JIa C€ He Memajy ca TemmepaTypom: ou = 895 kg/m3, cou = 2198 J/(kg K).
Temnepatypa nomer ysba je $qu = 50°C.

[Topactu cpeamux TeMIiepaTypa HaMOTaja y OJHOCY Ha Cpelie TeMIlepaType yjba y HaMOTajy
uzHoce: gn1 = 19 K, gnz2 = 20,5 K, ®aktopu HajTOruMje Tauke HaMOTaja, ACPUHHCAHU Tpema
TEMIIEpaTypH yjba y HamoTajy, u3Hoce: Hn1 = 1,2 m Hp2 = 1,15.

Pewermne

Chara resepucama TOIUIOTE Yy HaMOTajy TpaHc(opmaropa MOAMKE TEMIEpaTypy pacxiagHor
dburyraa, 0MHOCHO yJba Koje CTpyju mpoTokoM Qi Kpo3 HamoTaj, 3a Temueparypy AGuni (i =1, 2),
U3 Yera cieau OMIaHC CHara 3a CBakd O] HaMoTaja:

P = pucqulAeuvnl (5-1)
P, = pucquZAeuan (5.2)

Ha BucuHu Bpxa HAMOTaja JI0J1a3u J0 MelIamba TPH TOKA Yiba, [0 jeHOT U3 CBAKOT HaMoTaja u by-
pass yJba, HAKOH 4Yera CBO YJb€ TEMIIEPATYPE Imixu OIJIA3U Y XJIAAHaK, TAKO J1a CE MOYKE HAIUCATU
YKYTIHU OWJIaHC CHare 3a HaMoTaje U yJbe:

Pl + PZ = pucpu(Ql + QZ + QBP)(ﬁmixu - ﬁdu) (53)
U3 jennaunna (5.1) u (5.2) ce Mory JOOUTH BpEeTHOCTH MPOTOKA YJba KPO3 HAMOTAj€:
0 P; 120000 W 7,625 - 10-3m3/
= = = , . m S
U PuCpubOumi  gos kg/m3 - 2198 ké—K . 8°C (54)
0 P, 100000 W 8472 - 10-*m?/
= = = 0, . m°/s
2 pucpuAHuvnz 895 kg/m3 . 2198 kéjy_K . 6°C (5.5)

a 3aTUM | 3a yJbe y by-pass-y:
Qpp = 0,3 (7,625-1073W /m3K + 8,472 - 107 3W /m3K) = 4,829 - 107 3m?3/s (5.6)
Ha ocnoBy jeanauune (5.3) gomasu ce 10 (mopacra) Temreparype yjba Ha yiia3y y XjaImbak:

N 120000 + 100000
895 -2198(7,625- 1073 4+ 8,472 - 1073 + 4,829)

Umixy = 50 = 55,34°C (5.7)
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Crnuxa 5.1

Temmnepatypa HajTOIIMje TauKe HAMOTaja ce jeIHOCTaBHO ofpelyje kao:
Ips1 = Ygqu + AOyyn1 + Hi-9g1 =50+ 8+ 1,2 - 19 =80,8°C (5.8)

Onsy = Ogu + DOyms + Hy - gy =50 + 6+ 1,15 - 20,5 = 79,6°C (5.9)



3AJIATAK 6

3a jenaH eHEpreTCKU yJbHH TpaHchopMaTop cy mosHare cienehe mozunuje (L) (y omHOCY Ha JHO
cyna) u Bucune (h) Hamoraja u xnagmwaka: qHO HamoTaja Ldn1 (<) Lan2, aAHO Xmaamaka Lan (Lan >
Lan2), Bucunaa Hamotaja hn1 (<) hnz, myxkwuna (Bucuna) xmaamaka hn (>hn2). Iocmarpajy ce aBa
orjena 3arpeBama y Kpatkom crnojy, y ONAF u ODAF pexumuma xmahemwma, mpu Kojuma je
MPOTOK yJba Kpo3 cBaku o7 HaMoTaja (Qn1, Qn2) 1 kpo3 xmagmak (Qn) y ODAF pexumy 4 myta
Behu Hero y ONAF pexumy. [lo3natu cy nomanu u3 oryena 3arpeBamba y ONAF pexumy:
MOpacTH TeMITepaTypa yJba [0 BUCHHHU CBAKOT OJ] HaMOTaja U xjaamaka Abht = 24 K, AG = 21 K
u A6 =22 K, opact temneparype IOmer yiba y ogHocy Ha amOujeHT Gy = 30 K u mopactu
CpenmHX TeMIlepaTypa HaMoTaja y OJIHOCY Ha Cpe/he TeMIepaType yjba y HaMoTajy gn1 = 19 K|
On2 = 20,5 K, ipu wemy je man temmeparype ycien mpoBohema TomioTe gnpt = 3 K, gnp2 = 6 K.
Modxe ce cMaTpaTH Jia Cy IOpacTy TeMIepaTypa yjba 10 BACHHU CBAKOT 01 HAMOTAja M XJIa/IihaKa
Cpa3MepHH ca ryOuIMa y HaMoTajumMa W OOpPHYTO Cpa3MEpHH ca TNPOTOKOM KpO3 HbHUX.
Koedunujent npenacka TOmioTe CTpyjameM ca MOBPILIU U30Jallkje Ha YIbe je cpa3MepaH Op3uHU
cTpyjama yspa Ha cterneH 0,46. ®akTopw HajTOIUIMje Tayke HAMOTaja, AePHUHUCAHH Ipema
TeMIIepaTypHu yjba y HaMoTajy, usHoce: y ONAF pexumy Hnion = 1,2 u Hnzon = 1,15, a y ODAF
pexumy Hniop = 1,18 u Hn2op = 1,1. Onpenutu ognoc cHare ryoutaka y ODAF pexumy npema
cHa3u ryoutaka y ONAF pexumy npu kojoj he BpeaHOCT Temmeparype HajTOIUIMje Tauke Y
torujeM Hamotajy Oomtu ucrta y ODAF u ONAF pexxumuma. CHara xmahema je cpa3MmepHa
Pa3IUIU CPEIE TEMIIEPATYPE yiba Y XJIaIHhaKy U TeMIIEpaType aMOHjeHTa.

Pewerve
3a ciyuaj kaga tpancopmarop paau y ONAF pexumy xmnahema Baxu:

- [Topact Temnepatype T0mer yiba jeTHaK je:

o9 = 99N — 9, = 30K (6.1)
- [Topactu TemnepaTtypa ropmer yjba HaMoTaja cy:
02N, = 69N + A0 = 30K + 24K = 54K (6.2)
02N, = 69N + AOZY = 30K + 21K = 51K (6.3)
- [Topact TemnepaTtypa ropmer yJjba XJaJmbaka je:
6Jnn = 620 + 065N = 30K + 22K = 52K (6.4)
- [lopacTt cpenme Temiiepatype yijba y XJIaambaKy je:
ON ON AHP? " (6.5)
63 = 03¢ +—— = 30K + 11K = 41K :

ITomto je cHara xnaljeI{,a Cpa3MCpHa €a MopacToM CpEAmbLEC TEMIICPATYPC YJba Y XJIAAHhaKy BaXU:

oD oD
Hsu,h _ Ph _

ON ~— pON —
Hsu,h Ph

x (6.6)

I'pagujeHT ysba MO BHCHMHHU CBakOI O/ HaMOTaja U XJIaJmhaka MPOMOPIHOHATAH je ca CHaroM
ryouraka, a OOpHyTO IPOIOPLHOHATIAH TPOTOKY, A BaXKH:
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Cajia ce MOTy HaIMcaTH U3pas3H 3a [MopacTe TeMIIEpPaType JTOmET U TOPHEr yjba HaMoTaja:
ABPP 11
03 = Ogin ——— =X 630 =57 x - A67" (6.8)
oD oD oD ON 1 ON 1 ON 6.9
ng‘n1=9du +A9n1 =x'95u‘h—§'x'A9h +Z'x'A0n1 ()
1 1

Ogumz = O + 0077 = x- 03, — g X AGPN + i AG2N (6.10)

[MopacT cpenme TemiiepaType HaMoTaja y OJJHOCY Ha Cpeiby TEMIIepaTypy yJba gn CaCTOjU ce U3
JIBE KOMITOHEHTE (je/IHa je MOCIIeAnIIa TPEHOCa TOIUIOTE CTPYjameM Ons, & IPyra MpeHoca TOIIOTe
IpoBOhewmeM QJnp), I1a BaXKHU:

gnst = gt — gup1 = 19K — 3K = 16K (6.11)
gay = 9oy — gy, = 20,5 — 6K = 14,5K (6.12)

KommoHeHTa Koja je mocieauiia mpeHoca TOIIoTe CTPyjameM, je 0OpHYTO HMPOMOPIMOHATIHA ca
Koe(UIIMjEeHTOM Tpeslacka TOIUIOTe CTpyjameM (&) Tj. ca mpoTokoM yJsba Ha crereH 0,46. Ha
OCHOBY oBora mMoryhe je oapeautu oBe kKomrnoHeHTe 3a ciydaj ODAF xiahema:

aof’ PCQD O{V 0,46 Pgn 14,046

n u n u

gnst = ne1 (—OD) " oN = et < 0D> o = 16K (Z) x=x 846K  (6.13)
nil cu nl Cu

a,ogv Pgu 0£v 0,46 gD 1,046

n u n u

Insz = Gnsy <_on> "poN = g ( 00) " poN = 14,5K (Z) ‘x =x-766K (6.14)
n2 Cu n2 cu

KommnonenTa koja je mocneauiia mpeHoca TorjioTe mMpoBohemeM, TPOIOPIIMOHAIIHA j€ ca CHAroM
ryouraka:

oD oD oD
gnpl _ gnpz _ Pcu _

a2 Ao R (619

VY cnyuajy ONAF xnahema nopactu remneparype HajTOILIM]€ TaYKe HAMOTaja Cy:
Ohs1 = 090n1 + Huiongny = 76,8K (6.16)
Oy = 95&‘%2 + Hyyongny = 74,58K (6.17)

VY cnyuajy ODAF xnahema nmopactu remmneparype HajTOIUINj€ TaYKe HAMOTaja padyHajy ce Kao:
9}?5131 = 9§£n1 + Hp10p 'ngZlD

1 1
= x (efu’Yh - §A9,‘3N + ZAH,?{" ) + Hp10p < (Z)

0,46 (6.18)

o xgsyl)



oD _ poOD oD
Bhsz - ng,nz + HnZODgnZ

AN > (6.19)
4

1 1
(080 ~ 508" + 3008 ) 4 oo (x(3) - o8 + 08

3aMeHOM OpOjJHHUX BPEIHOCTH W HM3jeHAYaBAKEM BPEIHOCTH IOpacTa TEMIIEPaType HajTOILIH]e
Ta4yKe ca BPEIHOCTHMA TOpacTa TeMIIepaType HAjTOIUIMj€ TadyKe TOIUIMjer HaMOTaja 3a CIydaj
ONAF xnahema (mpBu HaMOTaj) 100Hjajy ce cienehe Be jeTHauYnHE:

76,8 = 44,25x + 1,18(8,46 + 3)x (6.20)
76,8 = 43,5x + 1,1(7,66 + 6)x (6.21)

Pememwe npBe jennaunne je x = 1,3293, a pemewe apyre je x = 1,3122. Bunumo n1a je Kputuyan
npyru Hamotaj Tj. oH he mpu ODAF xmahewy npe noctuhu BpeaHOCT mopacta TeMiepaType

HajTOIUIM]jE TauKe Tomujer HaMmoTtaja kojy npu ONAF xnahewy (1 To pu cHa3u rybuTaka Koja je
oko 31% Beha).

OBze ce 3aBplIaBa pelieme 3a1aTka (ocTaTak je HHGOPMaTUBHOT KapakTepa).

Cana je moryhe npepauyHaTu cBe nopacrte temieparype 3a ciaydaj ODAF xnahema:
AGYSP = 7,92K
ABPP = 6,93K
AGPP = 7,26K
69P = 50,49K
090 = 632 + A69P = 58,41K
092,z = 690 + AOYP = 57,42K
grpr = 3,96K
grpe = 7,92K
g% =11,1K
g°%P =10,05K
g%P = 15,06K
g% =17,97K

050 = 09201 + Hu1opgny = 76,18K
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Cnuka 6.1




3AJJATAK 7

[Tonazehu o mo3HaTor AMjarpama pacrnojesne TeMeparype yjba o BUCHHH TpaHc(opmaTopa ca
ODAF xnahemem kana ce oH xjaau nmomohy 5 xmaamaka (yKjbydeHe IMyMIle U BEeHTHJIATOPH Ha 5
XJafmbaKa, Kaja YKYIHH TIPOTOK yiba m3HOcH 150 m¥h), maupratu nmjarpam pacmopene
TeMIiepaTtype yjba KaJa Cc€ YKJbY4YH joll jemaH (IIECTH) XJIalkaK (ca CBOjUM IymIama H
BeHTUIatopuma). CmarpaTu Aa Ccy TyOMLM NpU pajHOM PEXHUMY ca 5 U ca 6 XJaamaka UCTHU.
YcBojutu crnenehe anpokcuMmaiyje U MpeTHOCTaBKe: a) Ja HpU pagy S XJaamaka o]l YKYIHOT
npuTucka Koju npoussene nymna 80 % "oTmagHe" Ha maj mpUTHCKA y XJIaamaky, a 20 % Ha naj
MIPUTHCKA Y aKTUBHOM JIe)ly TpaHcdopMmaTopa, 0) 1a maja NpUTHCKa Ha XJIaAmhaKy U Haj MpUTHCKa
y aKTHBHOM Jely TpaHchopMmaTropa pacTy JIMHEapHO ca MOpacToM IPOTOKAa, MpU YEeMy ce
KOHCTaHTE MPOMOPLHOHAIHOCTH MaJla IPUTUCKA Pa3HKyjy, B) /a je cHara IMpeHoca TOIJIoTe
MPEKO XJIaJhaka MpH KOHCTAHTHOM INPOTOKY Cpa3MepHa MOPacTy Cpelme TeMIlepaType yiba y
OJIHOCY Ha aMOHWjeHT, T) Ja ce (PU3UUKEe KapaKTEPUCTUKE yjba 3aHEMApPJHUBO M0 MEHAjy Y
pagHOM pexxumy xJjahema ca S u ca 6 xJaamaka. 3aBUCHOCT MPOU3BEACHOT MIPUTUCKA TTyMIIE Pp
(y Pa) y byHKUIMjU MPOTOKA yJba Q ( y m3/h) rJ1acu:
Pp =530,2 - 0,903-Q — 0,1895-Q% — 0,00071164-Q?.

Pewermne

[Topactu Temneparypa yjba y OHOCY Ha aMOUjSHT MPH pay S Xiambaka cy (mo3HaTe BPeIHOCTH):
- TOpme yibe - Gyus,
- cpeame yibe - Ghus,
- JI0We yIbe - Guus,

AKo je cHara rybouTaka y TpaHcpopmaropy jeaHaka Pg, oHma je cHara xiahema mo jemHom
XJIaJhaKy jeIHaKa:

-y ciyu4ajy Kaja paau 5 xnanmaka: Ph = Pg/5
-y caydajy Kajaa paau 6 xmaamaka: Ph = Pg/6

Ha ocHoOBy mpeTnocTaBke B) BaxkH:

HsuS =cC- (71)

95u6 =cC- (72)

W3 u3paza (7.1) moryhe je u3pazutu BpeJHOCT KOHCTAHTE ¢ MPEKO TeMIepaType CPeamer yiba U
cHare ryoutaka. 3aMeHoM OBOT u3paszay (7.2) nobuja ce:

HsuS Rg 5

Osue = % e gesuS (7.3)
[MopacTu TeMIiepaType TOPIET 1 IOBET yiba Y CIydajy Kajia pajae 6 Xiiaimaka jeHaku Cy:
AB
ng6 = Ogye + 2u6 (7.4)



A0u6

Oaue = Osuc — 2 (7-5)

Jaxie, kako OM ce OapenuiIu MOpacTu TeMIIepaTypa TOpHEer U JOWET yiba, MOTpeOHO je Hahu
BPEJHOCT BEPTUKAIHOr TpaaujeHta Temmeparype yba Afle. Ha cnumu 7.1 npukaszane cy
XHIpayJInYHe IIeMe 3a caydajeBe ca 5 u ca 6 XjaamaKa y IoroHy.

Pprod p (Q) Aph (Q) Q
() I
\\/ L
Pprad p (Q) Apn (Q) Q Pprod p (Q) Apn (Q) Q
— T —L
\\/ L
Pprod p (Q) Apn (Q) Q Pprodp (Q) Apn (Q) Q
4@_|:|7—> N i
\_/ L
Pprod p (Q) Apy (Q) Q Pprod p (Q) Apn (Q) Q
4@_@7—» @ T ——
Pprod p (Q) A (@Q g Porodp (Q) A Q) g
4@_@7—» @ ——
Pprad p (Q) Apn (Q) Q Porodp (Q) Apn (Q) Q
4@_@7—» @ =
Apa(Q) 5Q Apa(Q) 6Q
= =
L
Cnuka 7.1
VY cirydajy kaja paad S5 XJjaamaka, CBaka IyMIia cTBapa MPUTHCAK:
150
Pp (Q = ng/h) =530,2— 0,903 - Q — 0,1895Q% — 0,00071164Q3 (7.6)
= 313,346 Pa
Ha ocHoBy ampokcumaiiuje a) 3akJbydyje ce J1a Baxu:
APriadnjax = 0,8 1y (Q = %M /h) = 265,077 Pa (7.7)

150
Apakt.deo = 0,2 Pp (Q = ng/h) = 66,269 Pa (78)



[lo mpermoctaBuu 6), majx NPUTHCKA Ha XJIallkaky M MaJl NPUTHUCKA y AKTUBHOM [ENIy
TpaHcopmaropa pacTy JIMHEApHO ca I[OpacTOM NPOTOKa, MHpU YeMy C€ KOHCTaHTE
MPOIMOPLIMOHAIIHOCTH Maja MPUTUCKA PA3IIUKY]y:

APniadanjak Pa
Chiaanjak =30 ma s, = 88359 Ly (79)
Apakt.deo Pa
=———=0,4418 —/—— 7.10
Cakt.deo 150m3/h 0, 8 m3/h ( )

VY ciydajy kazga je 6 xnaamaka y Mmorony, IpUTHCAK KOjU CTBapa CBakKa IMyMIla MOXE C€ OJIPSIUTH
Ha OCHOBY M3pa3a JaTor y TEKCTY 3aj1aTKa 1 Kao 30Up MajoBa MPUTHCAKA Ha XJTa(ihaKy i aKTHBHOM
ney. M3jennauaBameM OBa JBa U3pasza 1o0mja ce cieneha jeqHadnHa:

Pp(Q = Q) = 530,2 — 0,903 - Q — 0,1895Q* — 0,00071164Q° (7.10)
= Chiaanjak * Q6 + Cakt.deo " 6 " Qs
PemaBamem jemaaunne (7.11) 1o6uja ce BpenHOCT MpoToka Kpo3 cBaky mymmy Qs = 28,768 m/h.
PacxajHa cHara XJjajmaka ce MOXe IMpopadyyHaTH Kao:
Py, = pQcyAb, (7.12)

N3pas (7.12) ce y ciydajy Kaga paau 5/6 xmaamaka MOXKe 3alucaTi Kao:

P
Eg = pQSCpAeuS (7.13)
Pg
g = pQ6CpA0u6 (7'14)

NspaxxaBamem cHare ryourtaka u3 jeaHauuse (7.13) u 3ameHom y jennauuny (7.14) noOuja ce
jeIHaYMHA YHje je pelllee BPeIHOCT BEPTHUKAIHOT Ipa/iijeHTa TeMrepaType yiba:
50Qs 5
AB g ==—NAO0s = ————
U6 T 6Q, " 628,768
KomOunoBamem uzpaza (7.4) u (7.5) ca (7.3) u(7.15) nobujajy ce mopact Temneparype ropmer u
JIOWET yJba y CIy4ajy Kaja paje 6 xjaamaka:

A5 = 0,869 - AG,s = 0,869 * (65 — Ogus) (7.15)

5 0,869 * (04us — Oaus)

99u6 = gesuS + gzu - (7.16)
5 0,869 * (04us — Oaus)

Oaue = ggsus - gzu = (7'17)

I'paduuy npomeHe Temreparypa 1o BUCMHH Cy IpUKa3aH Ha CIULH 7.2.



Ulaz u hladnjak

Izlaz iz hladnjaka

Bdus Odus Osus Osus eguﬁ egu5

Cnuxa 7.2

3AJIATAK 8

3u]1 cyAa eHepreTcKor yJbHOT TpaHc(opmMaropa ce 3arpeBa ycies pacyror ¢iaykca. Temnepatypa
yiba u3Hocu 70°C, temmneparypa amOujerta 30°C. KoedunnjeHT pa3MeHe TOILIOTE CTPYjambeM
usmely ysba u moBpm cyma usHocu 65 W/(m?K), a usmely mospmu cyaa u Bazayxa 7 W/(m?K).
Koedummjent cuBohe moBpmm cyaa usznocu 0,8. Koja je rpaHmdHa BpEIHOCT MOBPIIMHCKE
T'YCTHHE CHare 3arpeBama ycjeJl pacyTor (iykca Ipu Kojoj ce yibe XJIaJu MPeKo MOBPIIN 3UAa
cyna? OBy BpeIHOCT OAPEIUTH 3a J[Ba Cllydaja: y TOKY HONM U y TOKY JlaHa MpHU MOBPIIMHCKO)]
TYCTHHH CHAre CyHUEBOT 3padema Koja MaJja Ha MoBpII cyaa oa 500 W/m?2, KommonenTa pasMeHe
SHepTHje 3payemheM Ha YHYTPAIIkhOj CTPAHH 31/ C€ MOYXKE 3aHEMapHUTH.



Pewerve
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Cnuka 8.1
Ha cmunu 8.1 je mpuka3aHa 3aMeHCKa IlleMa ca KOHIICHTPHCAHUM IapaMeTpuMa KOjUM ce
MOJICNTyjy TOILUIOTHH TPOIECH y 3uay cylda TpaHchopMmaropa M Ha HErOBOj MOBPIIMHU. Y
TpaHUYHOM CJy4Yajy, yJbe ce Hehe HU XJIauTH HU 3arpeBaTH NPEKO 3Ujaa Cy/aa, OJHOCHO
MOBPIIMHCKA TYCTUHA CHAre KOjOM yJb€ pa3Merbyje CHepPTHjy ca 3uI0M cyaa Ouhe jeHaka HyJIu.

Quija = 0 (8.1)

[Topact TemriepaType cyaa y OZHOCY Ha aMOMjEHT ce MOXKe U3padyHaTH Kao:

1 6/2
0 = Hulja + Tutja + T *Quija (8.2)
N3 (8.1) u (8.2) cnenu:
0 =0y, =40K (8.3)
3a mopact Temreparype CroJballibe MOBPIIH Cyla C& MOYKE HAITUCATH:
1
Oss=—- (P, +&-K—F) (8.4)
aU
6/2
essze—%-gze (8.5)
3ameHOM Oss 3 jeqHaunne (8.5) y jenHaunny (8.4) ce nodwuja:
P=a, - 0—¢c-P+F (8.6)

[ToBpmmHCKa TyCTHHA CHAre Koja ce 3pauelheM pa3Memyje ca aMOUjeHTOM Ce MOXKE OJIPEIUTH Ha
cnenehu HaywH:

B, =¢-0.((273.15 + 9, + 055)* — (273.15 + 9,)%) (8.7)
3amenom (8.7) y (8.6) mobwuja ce:



P,=ay, 0 —¢e-P+e-0,((273.15+9, + 0)* — (273.15 + 9,)*) (8.8)
3amMeHOM OpOjHUX BPEIHOCTH ce A00Hja y TOKY JlaHa:
P, = 125,51W/m? (8.9)
a 'y ToKy Hohu:
P, = 525,51W/m? (8.10)

[Tpu moBpUIMHCKUM I'yCTHHAMa CHare ryouTaka yciie pacyTor gurykca Behum o1 rope HaBeJIeHUX,
yibe he ce rpejaTtu mpeko 3uaa cyJa yMecTo Jia ¢€ XJaId, IITO je U3Y3ETHO JIOIIE jep Ce CUCTEM
npensuheH 3a xmaheme akTHBHHX JieloBa TpaHcopMaropa IMOHAMIA CYIPOTHO IKEJHCHOM.
Kputnunuju je qHeBHU nepuo]] 300T MPUCYCTBA CYHUEBOT 3payueha KOje 3arpeBa CIoJbHY MOBPIII
cyna tpanchopmaropa.

3AJIATAK 9

[Momamt 0 IUCTPUOYTHBHOM EHEPreTCKOM YJBHOM TpPaHC(POPMATOPY: OJHOC HOMHUHAITHUX
ryouraka ycien onrepehema (y HaMOTajuMa) 1 HOMUHAIHUX TyOuTaKa y mpazHom xony (y jesrpy)
Pcun/Pren =5, HOMHUHAJIHH TOPAcT TeMIIEpaType Tropmer yiba Gyun =55 K, mopact cpenme
TEeMIIepaType HaMoTaja y OJHOCY Ha cpelmy TemmepaTypy yJba gn = 20 K, dakTop HajTommuje
tauke H = 1,1, BpeMeHCKa KOHCTaHTa IO KOjoj € MPUOIMKHO MOKE pauyHaTH BPEMEHCKH TOK
IIPOMEHE TeMIIepaType ropmer yiba 3 cara. OHOC mopacTa TEMIIEpPaType TOPHET yjba U HEroBe
HOMHUHAJIHE BPEAHOCTH (Gyu/Gyun) je jenHaK KOJIMYHUKY TyOMTaka ¥ HOMHHAIHHX TyOHTaKa
(Pgu/Pgun) crenenoBanom Ha 0,8. MieHTHYHA 3aBUCHOCT BaXKH U 3a PAa3IHKy CPEIbe TEMIIEpaType
HAMOTaja W Cpelme Temreparype yiba (g/gn), mpu 4YeMy je pelieBaHTaH OJHOC TyOHTaka y
HamoTtajuma (Pcu/Pcun). Koauko M3HOCH KOHCTaHTHO MakCHMalHO ontepeherme y Tpajamy 01
JEeIHOT cara aKo Cy IO YKJbY4emYy TpaHchopMaTopa KOju ce Hajazu Ha temmeparypu - 20°C,
rpaHUYHE BPETHOCTH 3a ontepeheme TpanchopmMaTopa y OBaKBOM HY>KHOM CITy4ajy: MaKCHUMAITHO
penatuBHO cTpyjHO onrtepeheme 1,8, MakcumanHa TemmepaTypa Hajroruje Tauke 150°C u
HajBHUIIA TeMIlepaTypa ropmwer yipa 115°C?

Pewerve

[IpemMa mocTaBIM 3agaTKa, 3a OJHOC pPA3IMKE CPEOHHX TEeMIleparypa HaMoTaja U yJba y
CTAllMOHAPHOM CTalkby W HOMHUHAIHE pa3liMKe CpeldmHX TeMIepaTypa HamoTaja M yjba BaXKu
penarnuja:

g _(PC‘LL)O,S (91)
gn_ PCun .

YKOIIMKO je pellaTUBHO CTpYjHO ontepeheme TpanchopmaTopa o3HaYeHO ca 3, Tajga Baxu cieneha
penammja:

Pey =.82 *Peun (9.2)
3amenowM (9.2) y jennauuny (9.1) nobuja ce:



i — pL6
o B (9.3)
g = :81'6 *In (9.4)

3a oaHOC rnopacta TeMIICPATypC Iropmer yjba y CTAHUOHAPHOM CTalby U HOMHHAJIHOI IMOpacTa
TEMIIEPATYPEC IrOPHLET yJba, IpEMa YCIIOBHUMa 3aJaTKa, BaKn peJ'IaHI/Ija:
0,8
Bgu _ (PCu+PFen)
P cun T P Fen

(9.5)
ngn

3amenoM jennaunne (9.2) y jennauuny (9.5) u yBakaBajyhu ogaoc Pcun/Pren = 5, n06wmja ce:

5 1 0,8
ng_ B 'PCun+§'PCun (96)
ngn PCun + % ’ PCun
0,8
Oyu :<5-/32+1> ©7)
Ogun 6

Bpemencka npoMeHa nmopacTta TeMIepaType ropmer yiba e MOXKE allpOKCUMATHBHO MPHKA3aTH
eKCTIOHEHIMjaJTHUM (yHKIMjaMa, HaKo OHE HE OIHUCYjy TauyaH BPEMEHCKH OOJHK T€ MPOMEHE,
003UpOM Ja je CHCTeM HelMHeapaH, IITO Ce OrJiefa Ipe CBEra y 3aBHCHOCTH Koe]uIMjeHTa
Ipenacka TOIJIOTe CTPYjambeM Ha Ba3dayX OJf TopacTa TeMIIEpaType yJba.

3a cBaKM OJ1 KPUTEPUjyMa JJaTUX Y TIOCTABIIM 33]aTKa, MOXKE CE€ U3pauyyHATH KPUTHYHO PEIATUBHO
crpyjuo onrtepeheme TpaHchopmaropa TPU KOME C€ JOCTHXKY JO3BOJbEHH MOPACTH
KapaKTepUCTUYHUX TeMIeparypa.

CTBapHO KpPUTUYHO CTPYjHO omnTepeheme jeTHAKO jeé MUHHUMAIHO] BPEJHOCTU NOOWjE€HO] Mpu
aHaJIM3U CBUX KPUTEPUjyMa.

IIpBo he ce u3padyHaTH peslaTUBHO CTPYjHO onTepeheme Npu KOMe TeMIepaTypa ropmer yJba
JOCTHKE MaKCUMAaJIHy J103BOJbEHY BpeiHOCT. [IpoMeHa TeMnepaType ropmer yJba jara je ca:

19gu(t) =1, + qu(t) (9.8)
rre je 9, temneparypa amOujeHta. Oxaroeapajyha BpeMeHCKa NMpoMeHa MopacTa TeMmIepaType

TOPHET yJba MPU CKOKOBUTO] MpOMEeHH onTepehema je:

0u(t) = 64,(0) - e_% + 64y - (1 - e‘%) (9.9)

rZie je 7y TepMUYKa BpeMEHCKa KOHCTAaHTa 3a yJbe, a fgu je mopacT TeMIeparype ropmer yjba y
cTanoHapHoM cTamy. 3ameHoM (9.7) y (9.9) u umajyhu y Buay J1a je IOYeTHA BPETHOCT IopacTa
TeMIIepaType TOpmer yJjba jelHaka HyJIu (TpaHchopMaTop je TOBOJbHO AYro OMO MCKIbYUYEH) ce

nobuja:
5-82+1\"° _t
egu(t) = Bgun ' ( IB6 _> : (1 —e Tu) (910)

Hakon 1h on ykibyuemwa, mpu KPUTHUYHOM PEJIATUBHOM CTPYJHOM omTepehemy, TOCTHUXKE ce
MaKCHMaJHa J103BOJbEHa TEMIIEPATypa FOPIHET yba:



19gu(1h) = 19gumax (9-11)

3amenom (9.10) u (9.8) y (9.11) ce nobuja jegHaumHa U3 KOj€ CE MOXKE M3padyHATH KPUTUIHO
CTpyjHO onTepeheme:

5.5%+1\*° _1h
Ogumasx = Ogu(1h) = 0 + Ogun <T> (1-e™ (9.12)

oJakie ce qoouja
B = 4,198 (9.13)

[Ipu pazmaTpamy TeMmmepaType HajToIuIMje Tauke, yBoje ce ciuenehe anpokcumaruje. Ilomro je
BpPEMEHCKa KOHCTaHTa KOja OIUCYje MPOMEHE rmopacta TeMIiepaType HaMoTaja y OJHOCY Ha yJbe
HEKOJIMKO ITyTa Mama O] Ieprojia KOjU ce TTocMaTpa, cMarpa ce 1a je HakoH 1h Beh ycnocraBibena
CTalOHApHA BPEAHOCT MPOMEHE MOpacTa TeMIepaType HaMoTaja y OHOCY Ha yJbe.

g(h) =g (9.14)
TemnepaTypa HajTOIUIHM]je TaYKe ce U3padyHaBa mpema Gpopmyiu:
Ups(t) = 9 + 04 (t) + H - g(t) (9.15)
5.82+1\"° _t
Ups(t) = 9g + Ogun <IBT> : (1 —e Tu) +H-p.g, (9.16)

5.2+ 1\ _1h
Upsmax = Ups(Lh) =g + ngn : <BT> : <1 —e Tu) +H- ﬂ1'6 “In (9.17)

U3 4cra CC u3padyHaBa
B = 2,648 (9.18)

Ha ocHoBy m3paza (9.14) u (9.18), ka0 1 BpeAHOCTH MAKCHMATHOT JI03BOJHEHOT PENaTHBHOT
cTpyjHOTr ontepehema, 3akpydyje ce je KpUTUYaH YCJIOB Jla CTPYjHO ontepeherme He cMe j1a Tipehe
BpenHocT 1,8.



3AJIATAK 10

W3pauyHaTu HajTOIUIM]jy TayKy HaMOTaja CyBOT €JICKTPOCHEPreTCKOr TpaHCPopMmaropa KOju ce
XJ1au Ba3ayxoM temreparype 20°C, CMMETpHYHO Ha YHYTPAIh0j ¥ CHIOJbHO] TIOBPILH, TPU YEMY
Koe(UIMjeHT IIpeacka TOIIOTe CTPYyjamkeM ca MOBPIIH Ha Ba3AyX u3HocH ok = 6 W/m?K. Bucuna
Hamotaja je H = 0,75 m, a yayrpammu npednuk Dy = 363 mm. HamoTaj je pomujckor tuma u uma
N = 119 naBojaka, cBaku BUCHHE jeJJHAKE BUCHHU HaMOTaja; ne0sprHa n3oaiuje n3mely HaBojaka
n3Hocu o = 0,046 mm, cnenuduyna ToruioTHa mpoBogHOCT n3omanuje Ai = 0,15 W/mK, mupuna
npoBoAHMKa (adyMuHHjyM) oal = 0,2 mm. ['ybunu y jenHom HaBojky usHoce Pg =10 W. Ilpu
pelIaBamy 3a/1aTka CMaTPaTH Ja je OTIOP MPEHOCY TOTUIOTE IPOBONEHEM KPO3 CII0jeBE N30IAIIH]e
WCTH, OJJHOCHO W3padyHaBaTH I'a Kao OTIOP MPOBOhemY TOILUIOTE KPO3 paBaH 3UJ MOBPIIMHE
((Du + N-Sa1 + (N + 1)-6))'H) u nedsbune 6. CmatpaTu U jaa Cy OTIOPH IPEIACKy TOILIOTE
CTpYjaeM Ha YHYTpPAIlb0j U CII0JbAlllk0j OBPIIK HaMoTaja ucTu. Cl1oj n3osaiuje MocToju U Ha
YHYTpAIIkh0j CTPAaHU KPajiber yYHYTPAIIber HABOjKa M Ha CIIOJbHO] CTPAHU KPAjHer CIOJbAIIHET
HaBojKa. 30Up MPBUX N YWIAHOBA APUTMETHYKOT pejia (TIPBHU €IeMEHT pefia a1, pasiifKa JiBa CyceHa
ynaHa pena d) msuocu nar + (n (n-1))/2 d.

Pewermne

Omnmra mema, Koja BakKH 3a HECUMETpUYHE yciioBe Xahema npukaszana je Ha ciunu 10.1:

SR

V ycnoBuma cuMeTpudHOT xnahewa Baxu: Jin = Sout ¥ jns = 60.

Re N R g,

Rstr_u ut

Pg ip str_out

Cnuxa 10.1

Kp03 CBaKy O I'PaHUYHHUX NTOBPIIH eHeprI/Ija CC MPCHOCH IIpEMa Ba3AyXy CHarom:
Py = Pseryin = Pstrour = 59,510 W =595 W (10.1)

[ToBpm MepomaBHa 3a U3padyHaBamke€ TOIUIOTHUX OTIOpa MPEHOCY TOIUIOTE MPOBOhHEHmEM U
CTPYjalkbeM U3HOCH:

TOIIOTHH OTHOP MPEHOCY TOILIOTE MIPOBOhEHEM KPO3 jeIaH CII0j U30JIalhje U3HOCH:
16; 1 0,046
Rl = —_— = —
A S 0,15 0,9241
TOHHOTHI/I OTHOp HpeHocy TOIIIIOTEC CprjaH:eM HU3HOCH.
1 1 _3 K
R, = Rstr,in = Rstr,out = E = m =180,3-10 W (10-4)

Temneparypa rpaHHYHUX MOBPIIY U3HOCHU:

K
=0,33175 107 (10.3)



Oin = Ogus = 20°C + P, - R, = 20°C + 595 - 180,3 - 1073 = 127,3°C (10.5)

Ha ocHoBy TomioTHe meme, U y3uMmajyhu y o03up cumeTpujy (HajTordju je 60-Tu HaBOjak U
MOJIOBUHA CHAare ryouTaka y meMy Ce NMPEHOCH Ka YHYTpAIliboj, a MOJIOBHHA Ka CIIOJHAIIhO]
MOBPIIIM HAMOTaja; KOCPHUIMjEHT X KOjH Ce MojaBibyje y HapeaHUM u3pasuma uMa Bpeanoct 0,5)
Mory ce Hanucartu cieaehu nspasu:

Jhs

Ups = Oin = Z Ry P; (10.6)
i=1

Ha ocHOBy ekBHBaJIeHTHE IIeMe ce MOry JAe(UHUCATH CHAre MpPeHoca TOIJIOTE Ha CBAaKO] OJ
neonwuna (Pi), mociie yera npeTxoHu U3pa3 1mocraje:

s — O = Ry (xBy + (xBy + By) + (xBy + 2B, )+...+(xBy + (s — DB))) (10.7)

OnHocHO
Jns—1
s = Oim + Ry | XjpsPy + By Z i (10.8)
i=1
s = Dim + RAP, (xjhs +J”S(”’+1)) =127,34+0,33175-103-10- (0,5 - 60
59 - 60 (10.9)
> ) = 133,3°C

3AIATAK 11

OnpenuT Temmeparypy HajTOIUIMje Tauke cucrema ca ciauke 11.1 xora yuHe 1Be MJIEHTUYHE
GeckoHAYHO Ayradke OakapHe cabupHHMIE mpeceka Ss=(20x5) MM? crojeHe KabloM IyKHHE
Lk = 20 cm, mompeuHor mpeceka Oakpa Sk = 50 mm?, ca u3onamujoM aebsbuHe Jiz = 1,5 mm,
TOTUIOTHE TPOBOAHOCTH iz = 0,2 W/mK. UnraB cucteM ce XJiau MPUPOIHUM CTPYjambeM Ba3ayxa
temrneparype I, = 20°C, npu yemy je KOepHUIMJEHT Mpesiacka TOIUIOTe CTPYjaleM ca 3arpejaHe
noBpIIHM Ha Ba3ayX o = 5 W/m2K. Kpo3 cabupruIie u xabn Tede jenrHocMepHa ctpyja Ioc = 200 A.

CriennguyHa eleKTpUYHA OTMOPHOCT 6akpa je pcuel = 1,68 10 Qm, a Tonnotha nposojHOCT
Jcu =401 W/mK.



CabupHuua 1 |

==

CabupHuua 2 |

Cnuxa 11.1
Pewerwe

Ha ocHOBY cumMeTpuje cuctema, MOXe ce 3aKJbYYHTH JIa j¢ HajTOIUIMja TayKa Ha CPeIMHU Kabia
KOjH MMa JIOIIHje YCIIOBE XJaljerba y 0THOCY Ha CAaOUPHUIIE U3 PA3jiora Mamer MOMPEYHOT MpeceKa
1 TIOCTOjarbka CJI0ja U30JIallrje.

Y 1muby jeOHOCTaBHHUjEr pelllaBama 3aJaTka U cBohema Ha jeAHOAMMEH3MOHHM MpodsieM
cabupHule u kabn he ce mocraBuTH Ay x-oce (cnuka 11.2), mpu yemy ce mo4YeTak oce NocTaBsba
y paBaH CUMETpHje, Tj. Ha KOOpAMWHATY cpenuHe kabma. Tauka croja kabna u cabupHuUIE je Ha
KoopauHaTH X = Li/2.

Kabn

CabupHuua 2 CabupHuua 1

s >
0 Lk/2 X

Cnuka 11.2

VY ToM cnyuajy ce mpeTnocTaBiba Ja y Taukama CIioja JBa eJleMEHTa pa3iMuuTUX MOMPEeYHHX
npeceka (cabupHulle U kabiia) cBa MoIy’KHa CHara Koja mpoBol)emeM KpeHe ca jeJJHOT eJIeMEHTa,
JI0CTIe Y MOTIIYHOCTH Ha JIPYTH €JIEMEHT.

ITocmatpa ce ycTalbeHO CTame U 3a Ibera ce MUIIY TeMIepaTypHe AudepeHiirjarHe jeqHaunHe 3a
CBaKH eJIeMEHT (KabJ1 U CaOMpHHUIIE).

VY cnyuyajy xabia, mopes cHare renepucama tormiore (LlymoBu rybunu ycnes npoTunama crpyje),
MIOCTOjU U CHara ojiBol)ema TomnoTe Koja uMa Jisa uiana. [IpBu ce onHOCH Ha mpoBol)eme ToIIoTe



Kpo3 0akap Iy x-0ce, a Ipyrd Ha OJBOhEHE TOIUIOTE HAjIpe MPoBOhemEeM Kpo3 H30JIalH]y, Ha
MIOTOM CTpPYjameM ca cj0ja U30JalHje Ha OKOJINHY.

VY cnydajy cabupHHMIla, jeAuHa pasliuKa je IITO Ce, yClea OACYCTBa clioja M30JIallHje, TOILIOTa
OJIBOJIM CTPYjaeM Ba3lyXa Ka aMOHjeHTY ca caMe MOBpIITNHE OaKkapHUX CaOMpHUIIA.

HpeLIHI/IK 6aKapHor IMpOBOAHHKA Ka0J1a U3HOCH:
4 - Sk

d; = - = 7,979 mm (11.1)

a 00MM U MOBPILKHA CIOJballlkhe TOBPILU Kaba cy:

O = (dy + 26;,)mr = 0,034m (11.2)
Sok = Oy - L, = 6,898 - 1073 m? (11.3)
[ToBpurHa monpeyHor mpeceka u 06uM OakapHe caOUpHUIIE CY:

Ss=a-b=1-10"*m? (11.4)
O;=2-(a+b)=0,05m (11.5)

[Tonyxue cHare reHepucama toriore (IlynoBux ryburaka) y cabupHuiy u kadiy cy:
P, = p“%'lgc = 6,72W/m (11.6)

s

Py = —pcu“;lk' foc _ 13,44 W/m (11.7)

[TonyxHEe BpEAHOCTH TOIUIOTHUX OTIOpa MPEHOCY TOIUIOTE MPOBOHEHEM KpO3 H30JalHjy H
CTPYJjamEeM ca MOBPIINHE U30JIalije Kaldaa/moBpIIMHE CAaOupHUIIE:

Ry = — 1n(d"+25"2)=0254K—m (11.8)
proviz = 5" Tn d 4%y '
1 Km
Rstr,k = o - Ok = 5,799 W (119)
1 Km
Rurs = oo =4 7 (11.10)

YKyr{He BPCAHOCTHU MOAYKHUX TOINIOTHUX OTIHOPHOCTH CY:

Km
Rk = Rprov,iz + Rstrx = 6,053 T (11.11)
Km
Ry = Rgtrs =4 — 11.12
S StT,S W ( )
JudepennyjanHa TeMnepaTypHa jeJHaurnHa 3a KaOu:
d?9, (x 9, (x) — O
Acu Sk () _O =0 0 (11.13)

dx? vk Ry



dzﬁk(X)

dxz Qe O (x) +pr =0 (11.14)
e je:

! = 8,24 ! 11.15
e Acu' Sk Re  m? (AL15)

P ) K

)/,k a
= = 131 — 11.1

P Tw e Tea Se Re —_—

Judepennyjanna TemnepaTypHa jeJHaYrHa 32 CAOUPHHILY

dzﬁs(x) 19s(x) =Yg
AcuSs 73 T TR, 0 (11.17)
d?9,(x)
d;Z —qs 9;(x) +ps =0 (11.18)
rae je:
= = 6,234 1 11.19
qs_ACu'Ss'Rs_ ’ m? (L19)
P K
|2 a
= = 292,269 — 11.20
Ps ACu * S " ACu *Ss* Rg m2 ( )

PemraBamem mudepennujanaux jennaunHa (11.14) u (11.18) mobujajy ce m3pasu 3a mpoMeHy
TeMIeparype kabia 1 cabUpHUIIE ca IPOMEHOM KOOP/IHHATE X'

9e(x) = €y - VX 4 Cy - o™X ? (11.21)
k

9,(x) = Cy - eV 4 C, - e~Vs% +% (11.22)
S

Bpennoctu unTerpanmone koncrante C3 = (0 mobuja ce u3 ycioBa Ja HeMa MpEeHOca TOIIOTE
npoBohemeM Kpo3 Oakap Kaga x KOOpIWHATa TeKU OECKOHAYHOCTH:

lim = lim (Cy G5 V%% = - ;- e/T%) = 0 (11.23)

X—00 X X—00

IIpeocrane Tpu uHTerpanuone kouctanre Ci, C2 u Cy ce 100ujajy U3 TpaHUYHHX YCIIOBa:

1. Ha cnojy cabupnuie u kabmna (x = Lk/2) cBa moyxHa cHara ca CaOUpHHIIE Ce MPEHOCH Ha
ka0

dd dd
—Acu Sk - (_k> L = —Acu " Ss* (_S) L (11.24)
&) cety) &) ety

+

2. Temmeparype Oakpa ca JieBe M JIeCHE CTpaHE TpaHUYHE TMOBPIIM HA CIOjy Kabja H
caOUpHHUIIE CY jeTHAKE:

e=(5)=ofe=(2))



3. Ha cpenunm xabna 1j. Ha KoopauHaty x = 0 ce Hajla3W HajTOIUIMja TavyKa MPOBOJHUKA, ITa
ce CTora Mojy’KHa CHara reHeprcama TOIUIOTe Ha TOj KOOPAMHATH OJBOIH Ka KpajeBUMa
kabJya, Tj. y CyIpOTHUM CMEpPOBHUMA!

dx
PerraBamem crictemMa 0] TpH jeIHAYMHE Ca TPU HEMO3HATE 001jajy ce BpEIHOCTH HHTETPAIHOHUX
xoucrautu: C1 =-22,53 C2=22,53 u C4=9,676.

Tpaxena BpeHOCT HajBUIIIE TEMIIEPAType, OTHOCHO TeMIlepaTypa Ha CpeIMHU Kalia je:
Jr(x = 0) = 56,287°C (11.27)

Kao mpoBepa Mory ce oapeauTd U TeMIiepaType Ha crojy kabia u cabupnwuile (Tpeda ga Oymy
jemHake):

4o,
—ACu-Sk-( ) =0 (11.26)
xX=

L
9 (x = (7") ) = 54,418°C (11.28)

L
9(x = (7") ) = 54,418°C (11.29)
+

Jlpyru HauMH pelaBama 3a7arka je Moryh ako ce kabn u cabupHHIIA TOCMATPajy y OJBOjEHUM
KOOpJIWHATHUM CHCTEMHUMa, Kao Ha ciuiy 11.3.

Kabn
Z CabupHuua 2 CabupHuua 1 22
. ) >
Lk Xk

3
0 Lk/2

’ >
0 Xs

Cnuka 11.3
VY oBOM cityyajy OM MOCTYIIaK pelaBama 3a/1aTka 010 MOTIYHO MCTH Kao U y CIIy4yajy ca JeHUM
KOOpAWHAaTUH CHUCTEMOM, CBC OO0 TPCHYTKA Kajga Tpe6a Hanmucatu rpaHu4vHE YCIIOBC. Hosu
TPaHUYHH YCIIOBH CY:

1. Ha cnojy cabupnuie u kabmna (x = Lk/2) cBa moyxHa cHara ca CaOUpHHIIE Ce MPEHOCH Ha
Kaox:

dﬁk)
dx x=(Lk)_

9
—ACu-Sk-( =—/1Cu-ss-( 5) 0 (11.30)
x=04

dx

2. Temmeparype Oakpa ca JieBe M JIeCHE CTpaHE TpaHWUYHE IMOBPIIM HA CIOjy Kabja H
caOUpHHUIIE CY jeTHAKE:

O (x = (Ly)-) = 9s(x = 0,) (11.31)



Ha cpenunm xab6na 1j. Ha KoopauHaty x = O ce Haja3u HajTOIUIUja TayKa MPOBOHHKA, 1A
ce CTora Mojy’KHa CHara reHeprcama TOIUIOTe Ha TOj KOOPAMHATH OJBOIH Ka KpajeBUMa
kabJya, Tj. y CyIpOTHUM CMEpPOBHUMA!

ddy,
—Acu Sk ° (—dx> L =0 (11.32)
xX==

PemraBamem crctema o] TpU jeAHAYMHE Ca TPU HEMO3HATE 1001jajy ce BPeIHOCTH HHTETPALMOHUX
koHctantu: C1 = -16,908 C> = 30,021 u C4 = 7,538. Koncranra (3 je u caza jeJHaKka HyJIH.

TpakeHna BpeAHOCT HajBUIIIE TEMIIEPAType, OHOCHO TEMIIEpaTypa Ha CpeIMHU Kabia je:

L
9, (x = 7") = 56,287°C (11.33)



