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1. METOJAHYECKHUE YKA3AHHS 11O BBIINIOJHEHUIO KYPCOBOM
PABOTbI

[lepen  BHINOJHEHWEM  KOHTPOJBHBIX 33afaHHH  CTYAEHT JODKEH H3Y4YHTh
COOTBETCTBYIOLLUYIO JIHTEpaTypy, 4YTOOBl MNOJYHHTb MOJHOE TNpPEACTABIEHHE IO
paccMaTpHBaeMOMy BOMpOCy. IIpy BBIMOJHEHHH 3aaHHA CTYAEHT MOXET IMOJNb30BaThCA
METOJaMH pacueTa, UMEIOILMMHUCA B JIMTEpAType, C MPUBEAEHHEM HEOOXOAUMBIX CCBIIOK
M oOocHoBaHWii. Bribop pacuetHelx dopMyn, kodhD(QHUHEHTOB, YNpOILEHHH,
HOpPMATHBHBIX AAQHHBIX U T. A. JOJDKEH CONMPOBOXKAATHCHA CChUJIKAMH Ha JIMTEpPATypHBIE
UCTOUHHKUA. CreayeT oOpaTMTh BHMMaHME Ha YE€TKOE BBINOJIHEHHE TrpadHUecKoro
MaTepualia ¢ 0003HAUEHHUAMH, peraMeHTUPYEMBIMU AEHCTBYIOIHMH rOCY1apCTBEHHBIMH
CTaHJapTaMH.

BrinonHAs 3aAaHUs He06X0AMMO PYKOBOACTBOBATLCS CIEAYOLUIMMH MPABHIIAMH:

1) yeTKo onpenenHTh UCXOJHBIE JaHHbIE 33JaHHsl, COOTBETCTBYIOMHE BHIOPAHHOMY
BapHaHTY;

2) BBIMOJHEHHbIE 3aJaHUS HAA0 COMNPOBOXAATh KPAaTKUMH OOBACHEHHAMH,
HEOOXOAUMBIMH O0OCHOBAHMAMH U NMOJAPOOHBIMH BBIUHCIEHUAMH;

3) nNpu BBIYMCIEHMH KaKOH-HOO BEJMYHHBI HYXKHO CIOBaMHM YyKa3aTb, Kakas
BEJIMYHHA BBIYHCIIAETCS; |

4) ykazatb eJHHHLY H3MEPEHHS, KaK BCeX 3aJaHHbIX BEJIHYHH, TaK U NOJTYUEHHBIX;

5) B koHue paborhl JaTh NMepeveHb UCMONb30BAHHOW JIMTEPATypPbl, MOAMMCATL W
yKa3aTh AaTy OKOHYaHHsA pabOThI.

2. PACYET DJIEKTPOKAJIOPU®EPHOI YCTAHOBKH JLISI
OTOIUTEJbHO-BEHTWISALIMOHHBIX CUCTEM.

I. IlpenBapurenbHble 3aMe4YaHH4, 321242 pacteTra H odopMJaeHHe PabOThI
KypcoBan pabGoTra cTaBUT CBOEH LeJbI0 3aKpelnuTh M CHCTEMAaTH3HPOBATh
TEOPETHYECKHEe 3HAHHSA MO MEKTPHYECKOMY HAarpeBy, HAY4YHThb CTYJEHTOB NPUMEHATh 3TH
3HAHWA NPH pPeilieHHH 3aAay I10JIHOTO pacyeTa MEKTPOTEPMHUUECKHX YCTaHOBOK.
OJHUM U3 BaXKHEHILIMX MEPOTIPHATHH IO MOBBIILIEHHIO MPOAYKTHBHOCTH KHUBOTHbIX
H MTHLBl SABISAETCA CO3JaHME 11 HHX ONTHMAIbLHBIX YCJIOBUH COJAEpXaHuA,
00beIMHAEMBIX TOHATHEM «MHUKPOKIIMMAaTY. ToJIbKO 3a cueT obecneueHHs B NoOMEIeHHAX
BO3AYLUHOH ONTHMalbHOH Cpelbl NPOAYKTHBHOCTh MHOTHX BHAOB )XXHBOTHBIX M ITHLLbI
MOXHO IMOBbICHT Ha 25 - 30%. Temneparypa Bo3ayxa XWUBOTHOBOJYECKHX H
NTHLUEBOAYECKMX TMOMELIEHHH SABJISETCA OAHMM H3 BAXHEHLIMX IMapaMETPOB MHK-
pokiuMmaTta. M3 cyluecTBYIOLIMX B HAcTofllee BpeMs CIOCOO0B OTOIUIEHHS Haubosee
palMHOHANILHBIM H yAOOHBIM CYUHTAETCA BO3AYILIHOE OTOIIEHME, NMPH KOTOPOM TeMJo,
HeoOXOAHMOE IS BO3MEIICHHSA NOTEPh Y€pe3 CTPOUTEbHBIE KOHCTPYKLIMH H HA HarpeB
BEHTHJIALMOHHOTO BO31yXa, MOJAETCA B [OMELIEHHE C MPHUTOYHBIM BO3AYXOM IIyTEM
noaorpesa ero B Kanopugepax.
B cHcTeMax BO3AYyWHOICO OTOMJEHHMS  Pa3sNHUHbIX XMBOTHOBOJUECKHMX H
NTHUEBOAYECKHX  MOMEIUEHHH  HCNONB3YIOT  3JeKTpokalopu(epHble  YCTaHOBKH,
COCTOSILIIHE M3 3JIEKTPHUYECKOro Kanopudepa H BEHTUIATOpA. JTH YCTAaHOBKH MPOCTHI MO



YCTPOWCTBY, HAIEXHBI, M0XKapoOe3omacHbl, He TPeOyIOT NOCTOSHHOIO NPHUCYTCTBHS
00C Ty)KMBAIOLIErO NEPCOHAJIA ¥ MOTYT OBITh CPaBHUTENBHO JIETKO ABTOMATH3UPOBAHBI.

Hacrosimas  paGora  Bimowaer B cebs  3ajady  [OJHOTO  pacuera
3NIEKTPOKAIOpU(DEepHONl YCTaHOBKHU AJIsi NMOJOTPeBa NPUTOYHOTO BO3JyXa OTONHTENLHO-
BEHTHJISLIMOHHON CHCTEMbl JXMBOTHOBOJYECKMX M NTHIEBOAYECKHX IMOMelleHuil. B
3a/jlady pacyeTa BXOAMT:

1) onpeneneHne MOLHOCTH JIEKTpOKanopudepa;

2) BBIOOP 3NMEKTPOABHUraTeNs A NPUBOJA BEHTUIATOPA;

3) pacueT KOHCTPYKTHBHEIX IapaMETPOB, HarpeBaTeIbHOTO YCTPONUCTBA;

4) TeIU10BO#M pacyeT HarpeBaTelbHbIX 3JIEMEHTOB;

5) pacueT CUIOBO#H ceTH U BBEIOOp anmapaTryphbl YIpaBlIeHus! U 3alllUThI;

6) pa3paboTKa cXxeMbl YIIpaBIeHHs JJIEKTPOKAJIOpUbEPHOI YCTaHOBKOM;

7) omnpeaeclieHHe OKCIUIyaTalWOHHBIX TMoOKasarejed. JlaHHwle png  pacdera
3neKTpoKanopu(epHOl YCTAaHOBKM OepyTcs W3 MHAMBHAyalbHOro 3agaHus. Kypcobas
pabota nomKkHa OBITH INpEACTaBIEHA PACYETHO-NOSCHUTENBHOM 3allHCKOW W OJHHM
mucToM ¢opmara 22 (594X420 mm) rpadudeckoro MaTepuana. PacaeTHO-NosICHATENbHAS
3alucKa MUALLETCH Ha Mucdel Oymare craHpapTHoOro gopmara. TekcT pacmonaraercs Ha
OJIHOU CTOpOHE JIHCTa C TMOJSAMH (C JIeBOi CTOpPOHBI) IIMPHHOH He MeHee 3 c¢M. Haamucu
Ha THTYJILHOM JIHCTE BBIMONHAOTCS 9E€PTEKHBIM HIpUPTOM U TOJNBKO KapaHjaiioMm. Bce
JIUCTHI pacyeTHO-MOSCHUTENBHOH 3allMCKH IPOHYMEPOBBIBAIOTCA U COPOILIIOPOBBLIBAIOTCS.

I'padueckas dacTh paboThl BBIMONHAETCS KapaHJAlIOM M BKJIIOYAeT SCKU3BI
3MeKTpoKanopudepa, Tpyb4aToro siEeKTpOHarpeBaTelii M 3JEKTpoKaJopUbepHOH
YCTaHOBKH B LIEJIOM, a TAKX€ CXeMy YIIPaBJICHHUS HJIEKTPOKaTOpHU(EepHOH yCTaHOBKOA.

2. Onpegenenue MOIMIHOCTH dIeKTpokajopudepa

Tennonpou3BOAUTEIBHOCTh 3ekTpokanopudepa (Q,) B kx/4 1 oTONUTENBHO-
BEHTWISILIHOHHOM CHCTEMbI )XHBOTHOBOAYECKHX NIOMEIIEHHH oNpe/ie/iseTCsa U3 ypaBHEHUS
TerioBoro anaxca:

Qk:Qor+Qa‘Qm ]

rae Q,—TEIUIONOTepH Yepe3 OrpakaeHus nomemeHnii, kJhx/4;
Q. —Temnonorepu, o0yCIOBICHHbIE BeHTIIALMEH, KJX/4;
Q —Temnio, BhIIENIEMOe XXHBOTHBIMY, KJDK/4.
Tennonorepu Yepe3 orpakAeHus MOTryT ObITh ONIpeAeeHbl o hopMyJie

Qor=qo V(tau-tu)
rae Jo—TeIUIOBasl XapaKTEpUCTUKA IOMEILEHHUs, T. €. KOJMYECTBO TeIla,
TepsieMoro 3a 1 yac 1 M° 06bema npy pasHoctH Temneparyp 1°C, kJbx/ (M e rpag, 1);
V—06beM MOMELIEHHS, M’;
tay H t, —COOTBETCTBEHHO TeMIIepaTypa BHYTPH U CHapy>XH nomeulenus, °C.



OObeM NOMELIECHUsT HAXOAMTCS IO KOJIHHYECTBY >XMBOTHBIX (NTHIBI) U 00BEMY,
NPUXOJALIEMYCSA Ha OAHY royioBy. KonuyecTBo Tena, TepseMoro ¢ BeHTHIISILIUEH:

B=LBCB}/ B (tBH-tH)zKBVCBy B (tnﬂ‘tu) >

rae L,—mnoJaya BEeHTUIALMOHHBIX YCTAHOBOK, M/
C,—maccoBas TetuioeMKocTb Bozayxa, C,=1,0 xJ/Dx/(kre rpan);
¥ s —IUIOTHOCTB BO3AyXa, ¥ s =1,2 KI‘/M3;
K,—4acoBas KpaTHOCTb BO3AyX000MeHa;
V—o06beM NOMEILEHHS, M

IMonava BEHTHISAIMOHHBIX YCTAaHOBOK L, Ipyu OmnpefeneHWH MOILIHOCTH YCTPOWCTB
OTOIIEHHS HAXOIWTCA M0 YAAJIeHHIO M30BITOYHON BJIarM U YIJIEKMCIOTHL. Pacuer
peKkoMeHayeTcss BECTH B KyOMYeCcKMX MeTpax Ha rojiopy B 4ac. B kadectBe pacueTHOro
nNprHUMaeTcs OoNblliee 3HAYEHHE pacxoja, MMONYYEHHOrD IUIS YKa3aHHBIX BpPEIHOCTEIA.
MeTtoanka COOTBETCTBYIOIIMX pacyeToB NpUBeAcHa B auTeparype [1].

OntuManbHble NapaMeTpsl MHUKPOKIMMATa JUIA PaslIiYHbIX BHIOB JXHBOTHBIX H
NTHLBI NpuBefeHbl B «HopMax TeXHOJOrHYECKOro MpOeKTHPOBAaHUA (epM KpYITHOro
poraToro ckoTta, CBHHOBOAYECKHX U NTULEBOJYECKHXY», a Takxke B iuTepatype [1; 3; 4].

OnpenenuB BEHTWIIIHOHHYI0 HOPMY Ha rojioBy L, W 3Has 4MCIO KHUBOTHBIX B
noMeiieHud N, HeoOXOAMMYIO TpPOU3BOAUTENHLHOCTh BEHTHISLIMOHHON YCTAaHOBKH
HaxoaaT 1o popmyne L,=L N.

KpaTtHocTh BO3AyXx000MeHa B IOMELIEHUH paBHA:

L
B=?B ﬂOHyCTHM&H KpaTHOCTb BOBI{yXOOﬁMeHa a JXKUBOTHOBOOYCCKHX IMOMEILNCHUAX

K, =4-15. KonuuecTBo Temna Q, B kJk/4, BBIIEILIEMOr0 )XHBOTHBIMH :

Qilc =Q|Na

rae Q;—KoJIM4YecTBO TeIlia, BEIIEIAEMOro OHUM KUBOTHBIM, KJDK/4.

Q.
3600

HeoGxoaumMo  ydecTb, 4YTO B JKHBOTHOBOAYECKOM IIOMENIEHHH OOBIYHO
yCTaHaBNIMBAeTCs OJHA, 1IBe, YeThipe WU Aaxe Oojiee OTONMUTE/IbHO-BEHTHISILIUOHHBIX

OO01was MOLIHOCTh CHCTEMBI OTOIIIeHUS P .=

YCTaHOBOK.
CJICI[OBaTeﬂbHO, MOIIIHOCTE OHOI'O 3nempoxanopu¢epa le 6}!’,[[8’[‘ paBHa:
p.=tk
kl
; VA
a moga4ya QOgHoOIro BCHTHJISITOP& B M / L2 &
L :L_B
Bl
VA

rae Z—4HUCNO BEHTUISLMOHHEIX YCTaHOBOK.



3TOT pasgeil B paCHeTHO-HOHCHHTEHBHOfI 3allUCKE 3aKaH4YHUBAE€TCA COCTABIICHHEM
3CKH3a NlIaHa XXUBOTHOBOAYECKOI'O NMOMEIICHHA € pasMEIICHHEM B.HCKTPOKaJ'IOpH(i)epHBIX
YCTaHOBOK H pacrnpeae/IMTEIbHbIX BO3AYX0BOAOB.

3. BuiGop 3j1eKTpoABHraTe A AJi5l NPHBOAA BEeHTHJIATOPA

Tpebyemas mnojaya BEHTHIATOpPA C YYE€TOM MOTePh W TMOJACOCOB BO3[AyxXa B
BO3/[yXOBO/Iax oIpeensercs 1o popmyie

rae  K,—xo3p¢uuuedT, y4YMTHIBAIOLMH M[OTEpH MWIHM TMNOACOC BO3AyXa B
BO3AYXOBOJIAX.

Kosdpumuent K,=1,1 g1 craneHbIX, acOOLIEMEHTHBIX ¥ IIIACTMACCOBBIX
BO3yXOBOJIOB JUTHHOH 10 50 M.

JUis  3JIeKTpOKaIOpU(EpPHBIX  yCTAHOBOK  JKUBOTHOBOJYECKMX  I[MOMEINEHHUH
PEKOMEHAYETCS MCIONB30BaTh LEHTPOOEeXkHble BEHTUIIATOPHI CIOCOOHBIE pPa3BUBATH
BBICOKOE  JaBJieHHEe IpH  JOCTaTOYHO  Oonpmiod  noxade.  Haunyudimmumu
a’poAMHAMHYECKUMH CBOMCTBaMH oOnagaroT BeHTWasATOphl Tuna 114-70. Texmuyeckas
XapaKTepHCTHKa 3THX BEHTWIATOPOB IIpuBeAeHa B nuTeparype [3]. 3Has momauy M
JNAaBJeHHe, [0 a’pOJHHAMUYECKHM XapaKTepUCTUKaM OINpeAelisioT pabouylo TOuKy
BbIOpaHHOIO BEHTHJIATOpA. JTa TOYKA XapaKTepU3yercs K. . Jl. BEHTWJIATOPAa U CKOpO-
CTBIO, C KOTOPO# HY)KHO BpallaTh BEHTWIATOP, YTOOB obecneynth TpeOyeMEle pacxo]| U
Harop.

MoOIHOCTE JNEKTPOABHUraTeNs JJi TNPUBOJA BEHTWIATOpPA ONpeAeiseTcs IIo

dopmyie
LpeHpy

103 ®lp® 27.»‘;(3,4!;!

I'me L,—monaua BEHTHIATOPA, M/C;

H,—nonHblit Hanop, H/m?;

715 — K.IL. I. BEHTHJIATOPA;

1 nep—K. ILI. NIEpEayn;

K, — ko3¢ duuneHT 3anaca.

3Hauenue Ko3(pPULHEHTOB 3anaca NMpHUHHMAaeTcd paBHbIM 1,1 - 1,5. BeHTunsaTopsl
pEKOMEHIyeTCA KOMIUIEKTOBaTh TpeX(a3HbIMH AaCHHXPOHHBIMH 3JIEKTPOABUIATESAMH

cepuu 4A.

Ecid CKOpOCTH BpalleHHs BbIOPAaHHOrO BEHTHIATOPAa W 3JICKTPOJABUraTess
COBMNAAAIOT, TO NMPUMEHSIOT HEIOCPEJCTBEHHOE COEJUHEHHE Bana 3JEKTPONBUTATENSA U
BEHTHJISATOpA. B 3TOM ciiydae 77,.,=1. Ecnu HemocpencTBeHHOE NPHCOEIMHEHHE HEOCY-

ILIECTBUMO, IPUMEHSAIOT KIHHOPEMEHHYIO IIepe/iady, H B 3TOM CiIydae 7] e, =0,95.

Ppacll= K 3 s



4. PacyeT KOHCTPYKTHBHBIX NapaMeTPOB HATPeBaTeAbHOI0 YCTPOiicTBa

B kagecTBe HarpeBaTeNbHOI0 YCTPOHCTBA B DNIEKTPOKaIOpH(pepaXx peKOMEHIYeTCs
MCroNb30BaTh repMmerndeckue 3nmemMeHTl (TOHs1). Momuboctes omworo TOHa P,
olpenenseTcs, HiCX0AA U3 MOLHOCTH OIHOTO Kanopudepa Py, u uucna Z, TOHoB B oguomM
Kanopudepe:

P H=P [(I/ ZH
Uucno TOHos Z,, npHHUMAaeTcs KPaTHBIM 3, MpHYeM MOIIHOCTE ogHoro TOHa npu
9TOM He [Jo/DkHa mnpeBbimate 3 - 4 kBr. [lanee onpeaensercs paboumii TOK

HarpeBaTeJbHOTO JJEMEeHTa C YYeTOM CXEeMBl BKJIIOUEHHS, a Takke pacueTHas
TeMIeparypa tp,., HarpeBaTens:
tpacu=tﬂ . KM . Kc
rze t,—neiicTBUTeNbHAsA TeMIepaTypa Harpesarens, °C;
Ky —Ko3(hPULIMEeHT MOHTaXKa, YIHTHIBAIOIIUA YXYALICHHE OXJIAXICHHUS;
K. —k03¢dpuumeHT cpeibl, yYUTHIBAIOUINH YIYYLIEHHE OXIAXACHHUS.
JleiictBuTenbHas Temmepatypa (t;) MOXeET OBITh NpeNBapHTEIBHO OMNpejelieHa C
YUYETOM €€ NpeBbILLeHNs HaJ TeMnepaTypoi noBepxHoctd TOHa va 50—100°C, 3HaueHue
ko3¢ unuenstoB K,, u K, npusenenst B muteparype [1].
ITo paGoyeMy TOKYy M pacyeTHOMY 3HAYEHHUIO TeMIepaTypbl mo nuteparype [1]
onpeensierca quametp (d) u cedenue (S) HarpeBarTens.
PaGoyee conmpoTHBIIEHHE HarpeBaTelsi—3alpecCOBaHHOH HUXPOMOBOH IPOBOJOKH.

Om:
R,=U/I,
ComnpoTtuBiieHHe HarpeBaTeis J0 ONPECCOBKH:
Ro=Ry0a,,
rae ;— Ko3(pdUIHEHT U3MeHEHHS CONPOTHBIEHHS B PE3YJIBTATE ONPECCOBKH,
a;=1,3.

Jn1Ha NpoBOJIOKH 10 ONPECCOBKH B M:

R, S

l - O
Py

rae p,—YylenbHOe CONPOTHBICHHE HUXPOMOBOH NPOBOJOKH NPH JEHCTBUTEIBHOMN
temneparype, OM e M.

VY aenpHOE CONMPOTHBICHHE O, ONPEAEISIOT 110 GpopMyIe

Pa=px[lta (t-20)],

[ae 0.—YAelnbHOe CONPOTHBIIEHHE MaTepuaia npu temneparype 20°C, Om.M;

@ —TeMrepaTypHbIi Ko3duLHeHT H3MEeHeHHs conpoTuBaeHus, 1/1°C.

3HaueHHEe yAeNIbHOTO COMPOTUBNEHHS ( £ 1) U TeMneparypHoro Kodpduiuenra (« )
IUIA pa3HYHbIX MaTepHAIOB JIEKTPHYECKUX Harpesareseil IpuBeieHbl B TATepaType [1].

Juametp cniupanu (D) paBeH, MM:
D., =(8-10)d;



LIar criMpaiy (B MM) paBeH:
h=(2-4)d;
a YUCIIO BUTKOB:
1000/

" @D, + i

BHyTpennuii auametp tpyoku TOHa (Dy,) paBeH:
DH =(295'3) Dcn
Jnnna aktuBHo# yacta Tpy6ku TOHaB M (L,) mocme ompeccoBku — paBHAETCH
qHe cnupaiu (Leg):

L.=L.~=1 02ehen

a 10 OIPeCCOBKH:

Lo=L./ Y
rae y;—KodQpUUHEHT, yIUTHIBAIOIMA U3MEHEHUE  JUIMHBI TPYOKHM IIpH OMpECCOBKE,
¥ =1;15.
[Tonuas anuna TOHa B M
L=L.,+2L,
rae L,— anuua naccuBHO# uyacth Tpybku TOHa moxxeT ObITh nmpuHATAa paBHOM

L,=0,05 m.
[ToTpeObHOE KOIUYECTBO NpOBONOKH i oaHoro TOHa ¢ yderoM HeoOxoammoii
HaBUBKU Ha KOHILIbI KOHTAaKTHBIX CTEpXHEH U3 pacdyeTa 15—20 BUTKOB Ha CTEpPIKEHbB:

lncrrp:l-i-( 15 - 20)‘\/(%1)0?1)2 +h2 »

B 3akmroyeHue 3TOH YacTH pacydeTa OMNpefeNseTcs: yjaelbHas MOIIHOCTH B B1/cm?

NOBEPXHOCTH aKTUBHOM 9acT TpyOku TOHa:
W=P,/L,zD ,

KoTOpas Jnsi TpyOKu, BeINoJHeHHOH u3 ctanu Cr. 10, npu wucnonb3oBaHUU B
KavyecTBE HAMONHUTENS KBApIEBOro MecKa WK NMepHKIIas3a JODKHA COCTABIATh BETHYUHY
3—5 Br/cM® npu paGote TOHoB B kanopudepax.

[To moxy4eHHBIM KOHCTPYKTHMBHBIM JaHHBIM Ha OJHOM H3 JIHCTOB rpaduyeckoro
MaTepHana H3o0paxaercs cHavana scku3 TOHa (paspe3) c¢ ykazaHHMeM OCHOBHBIX
pa3MepoB, a 3areM HyxHoe unucno TOHoB xoMioHyeTcs B Kanopudepe, 3cKu3 KOTOPOTo
TaKXKe ¢ yKa3aHHEeM OCHOBHBIX Pa3MepOB NPHBOIUTCS Ha 3TOM XK€ JIUCTE.

5. TennoBo# pacyer HarpeBaTeabHbIX 3aeMenToB (TOHoB)
B 3amauy TtemnoBoro pacuera TOHOB BXOIUT omnpeneleHne AeMCTBHUTENBHOM

TEMIEpaTypel M YAENbHOH (NOBEPXHOCTHOM) MOIIHOCTH HarpeBaTejbHON cITUpanu U
Tpyoku TOHa.



ITo scku3y kamopudepa ¢ yuderoMm pacrnonoxeHdss TOHoB (mmaxmarHoe WM
KOPUIOPHOE) ONpeleNsioT XKHBoe cedyeHue Kamopudepa F, u mo u3BecTHol mnopaue
BEHTHJIATOpA ONPEAEIAIOT CKOPOCTh BO3AyXa B M/C:

N =LyiE,

CxopocTh BO3Ayxa AOMKHa ObiTh B uMHTepBane 6 — 11 m/c. [lpunsaB s Beex
BapMaHTOB TeMIlEpaTypy BO3Jyxa Ha BhIXOoAe M3 Kanopugepa t,=50°C, onpenensior
CPEeIHIOI0 TeEMIIepaTypy BO3AyXa:

tcpz(tl“"tz)/ 2 H

rie t;—cpenHsas TeMiepaTypa BO3[yXa Ha BXOJe B Kajopudep 3a nepuox paboThl
ycTaHoBKH, °C.

Koadduuuent tenmoornauu (a ) or TOHa k BO3@yXy HaXxOOWUTCS MO METOMKE,
M3JI00KeHHOH B JiuTepatype [1], uiam MOryT OBITh HCIIONB30BAHBI CIEAYIOIIHE GOPMYIIBL.

Koagduiment rermnoorgauu (a ) B Br/(m OC) pagen:

_N,-4
DB

74

rae N,—kpurepuii Hyccenera;
A — k03¢ bULHEHT TeIIONPOBOAHOCTH Bo3ayxa, A=0,027, Br/(me °C);
D,—sBuemnuit auametp Tpyoku TOHa, M.

Ilpu xopuaopsoM pacnonoxennu TOHoB

N.=0,21R. (1)
NpH LIaxMaTHOM pacnonoxeHun TOHos
N,=0,37R.*® (2)

rae R, —kpurtepuii Peiinonsaca.
Kpurepuii PeiiHonpaca omnpenenser pexum obtexkanus TOHOB Bo3ayxoM u paBeH:
RA(VatDy)/ v

rae V, CKOpOCTh BO3[yXa, M/C;

v - KO3 PHIHEHT KHHEMATHYECKOH BA3KOCTH Bo3ayxa, M/c, ( 18,5% 10-6).

®opmysl (1) 1 (2) IO3BONAIOT ONPENENUTH 3HaUEHHE KOIDOHULMEHTA TETUIOOTIauH,
a jia TOHoB TpeThero M Becex MNociaenyolux psanaoB B nyuyke. Ecnu Temmootnady
tpeThero paaa TOHoB NpuHATE 332 €AMHMILY, TO B LIAXMAaTHBIX M KOPHAOPHBIE MydKax
TEIUIOOTAAaYa MepBOro psaaa cocrtasisger okoino 0,6, a BTOporo—B IIaXMaTHRIX My4YKax
okosio 0,7 u B KopuaopHeix—okono 0,9. Pacyer nposoautcs ans TOHoB nepeoro psana,
paboTalomux B HaHOOJIEE TAKEBIX YCIOBHIX.

PR o
Y neneHOE KOHTAKTHOE TEPMHUECKOE conpoTuBieHne TOHa B B—
T
1
RT=_
o
M2 °eC

KoHTakTHOE CONpOTHUBIICHUE HAarpeBaTes AIrHON 1 M B r
T



B

TepMuyecKkoe CONPOTHBIEHUE OAHOIO METPA HAMOIHUTEIIS 7;, BM °C/Bt

r S P T 0,5+ 59y K —1- 6,56x0’33)}

* 274 D,
rae A)— K03 HULMEHT TEIUIONPOBOAHOCTH Hanonuutena A; =1,5, Br/(me °C).
d d h
Dh‘ DCH d
TepMuueckoe conpoTUBIieHHE TPyOKH IHHOHN 1 M, Me °C/BT
1 D,
r, =——In ,
' 27z4, D,

rae A, —ko3¢b¢HIKUEHT TeIIONPOBOAHOCTH CTEHKH, A, =40, B1/(Mme °C).

Ob11ee TepMudecKkoe CONpoTHBIIeHUe TerutonpoBoanocty 1 M TOHa

tr, =Ty +0

O6mee TepMudeckoe conpoTupieHue 1 M Harpepartenst TOHa, me °C/Bt

rTI-] - rTl-ﬁ + rTI

Ob61iee yaenpHOE TepMHUECKOe conpoTHBaeHHE, Me °C/BT
R, 0=Tr,, 7D,
D,—auamMeTp 3KBUBaJIEHTHOI'O LIJIMHIpPA B M.
JuameTp SKBHBAJIEHTHOTO LMIIHHAPA ONPEIeIeTC U3 YpaBHEHMUsI

1 D,
n

¥ nenbHas MOLHOCTD Ha IOBepXHOCTH Tpy6ku TOHa, Br/m’
Lo —4

= TH P
RT
[lpenenbHo ponycTumas yAenbHas Harpy3ka aKTHBHOH mnoBepxHoctH TOHa
BBIITOJIHEHHOT'O W3 CTANbHON TPyOKH NpH CKOPOCTH JIBHXKECHHS BO3JIyXa HE MeHee 6 M/c
'paBHa 6 Br/cm’. Y enbHas noronsas mommHocts TOHa, B1/M
W1=W7r ]:),B
Temnepatypa cniupanu TOHa MoxkeT ObITh onpeaeneHa U3 GopMyJibl
tcn=t'mﬁ+wlr1"2__3
UIIH
1:cr[#cp_'_\vl Iy -3
M He JIOJDKHAa MPEeBBIIATh MAaKCUMAaNbHO JOMyCTHMOE 3HAuY€HUEe JUisi MaTepHaa
Harpesarens (JI—1).
V nenbHas MOBEPXHOCTHAS MOIIHOCTh HarpeBaTelbHOl ompaiu, BT/m’



I.
Tys

rae r; 2.3 —TEPMHAYCCKOC COMPOTHBIICHHUE TEILIOCITPOBOJHOCTH.

6. PacueT cHjI0BOH ceTH, BbIOOp annapaTypbl yIPaB/JA¢HHS U 3aIIATHI.

PacyeT cCHIIOBO#H CeTH INEKTPOKANOPH(EPHOH YCTAHOBKH U JIMHHH €€ TOAKII0UeHu,
a TaKke BeIOOp annaparypsl yNpaBleHUA H 3aLUThl IPOHU3BOAUTCS 110 PaCYETHBIM TOKaM.
Jlns nuHWE SleKTpokanopudepa BeNWUMHA PacYETHOrO TOKA OMpeeNseTcs IIo
dopmyne
3
_ P, -10
1,73V,

K

JUISA THHHUH DJIEKTPOABUTaTENs —
3
_ P, <10 K,
1,73U ,cosp

rae P |, 1 Pp—COOTBETCTBEHHO MOIUHOCTB kKanopudepa U apurarens, kBT;

U,—HOMUHAJIIBHOE HANpSOKCHHE Ha 3aXHMax Kanopudepa U IBUraTtelis, paBHOE
MexaydasHoOMY (JTHHEHHOMY) HalIpSXKEHHUIO CETH K KOTOPOH OHU MPUCOeIMHAIOTCH, B;

cos@ Hu K, —Cco0TBeTCTBEHHO KO3((}ULIUEHT MOUTHOCTH U KOO(P(PULKUEHT 3arpy3Ku
3JIEKTPOABUTATEIA.

KoapbuuueHT 3arpy3kd 3NeKTPOABUraTeNisi YYUTHIBAET HECOOTBETCTBHE MEXIY
3HAYEHHEM pacydeTHOH MOIIHOCTM U YCTAHOBICHHOH (HOMHHA&JIBHOW) MOLIHOCTHIO
3EKTPOABUTATENS],  XapaKTep  Harpy3kd  pabouyell  MamWMHBI,  YYHTHIBaeMbIil
K03 GHUIMEHTOM 3arpy3Kku pabouei MamuHs! K,,

JIst BEHTHUJIATOPOB KO3 PULIHEHT 3arpy3Ku peKoMeHayeTcs npuHuMats K, =1.

C y4eToM 3TOro o0CTOATENBCTBA UMEEM:

P
K= K K= Ppa(:q

HOM

g

PacyeTHBIif TOK MarucTpajd, NHTAlOWEH 3IeKTPOKANOpU(pEPHYI0 YCTaHOBKY,
olpejeNsercs CyMMOi pacyeTHBIX TOKOB KaJopu(epa U JBUraTes.

OnpeneneHue ceuyeHUN IPOBOAOB MM Kabeneld IMHWHM OBleKTpokanopudepa u
BEHTHJIATOPA, a TAKXKe JUHUH NMOAKIIOYCHUS TPOU3BOAMTCS 110 YCIOBUSAM HarpeBaHuUs.

IMoakmoueHHe 3SIEeKTPOKATOPU(EPHOM YCTAHOBKM K CETH OCYIIECTBIAETCA C
MOMOIIBID  pyOMJIIBHHKA  WIM  aBTOMAaTHMYECKOro  BhIKIovYarens.  Bxiouenue
eKTpokaiopudepa U 3NEKTPOABUraTellsi BEHTHIATOPA OCYIISCTBISIETCS MarHUTHBIMH
MNyCKaTeJNAMH. OJEKTPOKaIopH(pep HO/DKEH HMETh 3alllUTy OT KOPOTKHUX 3aMBIKaHMI
ABTOMATHYECKHMM  BBIKIIOYATENIIMM C MAKCUMAaJbHOM TOKOBOH 3alllUTOH WU



NpeAoXpaHUTeIAMHU. DJIeKTPOABHraTelb BEHTHIATOPA, NOMHMO 3alUTHI OT KOPOTKHX
3aMBIKAHUH, BBHINTOJIHAEMON TaKKe C MOMOIIBIO0 NPEeAOXpPaHUTENIeH W aBTOMATHYECKHX
BBIKJIIOYATENEH, JOMKEH UMETh 3alUTy OT MEeperpy3ku ¢ IOMOIIBIO TEIUIOBEIX pelie WU
aBTOMATHYECKHUX BBIKIIOYATENEH C TEILUIOBBIMHU PACUETUTENSIMH.

B cxeMax MOIKIIOYEHHS 3JIEKTPOKANOPU(PEPHBIX YCTAaHOBOK MOTYT OBITh
MCTOJIb30BaHbl pPyOMIbHUKH Tuna P, Pb u apyrue, aBToMaTHYeCKHE BBIKIIOYATENM THIIA
ATI-50, AE-2000, A3-100, marautHble myckatenu [IME u I1A, npenoxpanautenu ITP-2 u
ITH-2.

TexHuueckre XapakTEepPUCTHKH anllapaTrypsl YIpaBlIeHHs W 3alUThl U MpaBHia UX
BBIOOpA MpHBeeHbI B TUTeparype [3].

3TOT pa3ges pacyeTHO-MOSACHHUTEILHOW 3allUCKU 3aKaHYMBACTCH COCTABICHHEM
crieluPUKaMU  IEKTPOOOOPYAOBaHMS, MCIOJNB3YEMOr0 B CHUJIOBOH YacTH CXEMBI
3NEKTPOKATOpH(EPHOH YCTAHOBKM M COCTAaBICHHEM [MPHHIHITMAIBHOM  CXEMBL.
Cnemmdukanus NpUBOAMTCA B paCUETHO-TIOACHUTENBHOM 3anKcKe, a cCXeMa CUJIOBOH CeTH
Ha JHcre rpaduyeckoro marepuaia, B cnenugukanuy, mOMUMO THIA HCIOIB3YEMOIo
3NEKTPOOOOPYIOBAHMS, IPUBOJUTCA €r0 KpaTKas TEXHUYEeCKas XapaKTepUCTHKA.

7. PazpaboTka cxeMbl ynpas/ieHHs

B cBa3u ¢ TeM, YyTO B HacToslled pabore pelialoTCs 3aqaud MCIOJB30BaHUS
BNEKTPHYECKOM 3HEpruu Juisl MOAOrpeBa HAPYXKHOIO BO34yXa B MPSMOTOYHOH CHUCTEMe
BEHTUJISLIMK, COBMELIEHHON C OTOIUIEHHEM, U IPUHUMAs BO BHUMaHHUE CTOMMOCTh 3JIEK-
TPO3HEPTUH, CTABHUTCA BONPOC 00 3KOHOMHYHOM PacXOAOBAHUM NIEKTPOIHEPrHH IS
OTOIUICHHS M BeHTWIALMHU. [TosoxuTeNnbHoe peleHyde 3Toro BOIpoca BO3MOXKHO TOJBKO
NpU UCTIONB30BAHUU JJIEKTPOIIOAOIPEBA BO3AYyXa B aBTOMAaTHU3UPOBAHHBIX OTONHTEIBHO-
BEHTUWISILIHOHHBIX CUCTEMAX.

[To nuHaMHUYECKOMY TIPpU3HAKY AaBTOMAaTHYECKOE peryjiupoBaHHE OTOIUTEIBHO-
BEHTHWJISSLIAOHHBIX ~ CHCTEM  MOXET OBITh  BBINOJHEHO  JBYXNO3ULWOHHBIM H
NPONOPLUOHANBHBIM. IIponopiroHanpHOe peryiupoBaHde sABIseTcs Oolee T'MOKUM H
cnocobHO OoJiee NONHO YAOBIETBOPUTH 300TEXHHYECKHE TpeOOBaHHSA IO KadyecTBY
BO3/yXa BHYTpH NoMellleHus. JIByXnO3MLMOHHOE peryiupoBaHie

otiinyaercs 6ojiee MPOCTHIM peLIeHNeM U B OONBIINHCTBE CllydaeB IPH NPaBUILHOM
BBIOOpE 3JIEMEHTOB CUCTEMBI JIa€T YAOBICTBOPHUTENBHBIE PE3yJIbTATEL.

B stoMm pa3pene paGoTel AOMKHA OBITh COCTaBJIEHAa CXe€Ma ABYXNO3MLIMOHHOIO
ABTOMAaTHYECKOTO YIPABICHHUS OTONMTEIbHO-BEHTWIAIMOHHON YCTAaHOBKOH, TPH 3TOM
3NEeKTpOoKaopUuepHas yCTaHOBKA MOXXET HaXOAUThCA B JIBYX MONOKEHUAX: BEHTHIIATOP U
Kajiopudep MOryT OBITh BKJIIOYEHB! Ha MOJHYIO NMPOU3BOAUTENHHOCTh UM OTKJIIOUYEHBI.
KoHTponbs TemnepaTypsl BO3AyXa BHYTPH IIOMEIIEHHS MOXET OCYILIECTBISTBCH C
noMoinbry perynstopoB PT-2, matyukoB temmeparypsl JATKDB-53T wmnm kKoHTakTHOrO
tepmoMeTpa TK-6. KoHTposb peAensHOro 3Ha4YeH|s TeMIiepaTypsl mosepxHoctd TOHoB
OCYILECTBISCTCA ¢ NOMOINBIO AuiIaToMeTpuueckux TepmomerpoB TP-400. Texnuueckas
XapakTepucTHKa 2THX NOpubopoB npuBeiaeHa B jureparype [3]. Ilpu gocTwkeHuu
NpeJeNbHOH TeMIleparyphl 3JeKTpokajopudepHas yCTaHOBKa OTKIIOYAETCS  BO
n30exxaHue MeperopaHus HarpeBaTeNbHBIX 3eMeHTOB. Ilo 3TUM ke coobpaxeHUsAM
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BKJIIIOYEHHE 3JIEKTPUYECKOro Kalopudepa [OMKHO MPOUCXOAMTH TOJBKO IIpH
paboTaroleM BEeHTHJIATOpE.

Kpome TOrOo, B cXxemMe NO/DKHa OBITH MpedyCMOTpPEHa CBETOBAas CHCHAJIH3ALMS:
«Kanmopudep BKIIOYEH», «aBapUHHBIN Neperpes Kajlopudepay.

Cxema Jo/DKHA npeaycMaTpuBaTh ABa pexxuma paboThl: pydYHOH W aBTOMATHYECKHIA.
CBeToBas CHTHANM3a1Ms TOJDKHA paboTaTh TAKKe U B PyYHOM PEXHME.

Martepuan 3TOro pasjeja A0JDKeH OBITh NPEACTAaBIEH B PacYETHO-MOSCHHUTEIBHOM
3aNycKe KpaTKUM OINMCaHKUEM pabOThl CXEMBI YIIPABICHHS U ClieUU(UKALIMEeH BXOASIMUX B
Hee DJIEMEHTOB C YKa3aHHEM MX OCHOBHBIX TEXHUYECKHMX XapaKTepucTuk. B rpadudeckoii
YaCTH JIOJDKHA OBITh NpeICTaBieHa MPUHLUIHANBHAS CXeMa YIpaBieHHSA W BpeMEHHas
avarpaMma paboThI €e 2JIEMEHTOB.

8. OnpenesieHne 3KCNIyaTalHOHHBIX NOKa3aTeJieH

Baxxnedmmmu IKCIUTyaTallMOHHEIMHU KPHTEPHIMH, XapaKTepu3yIoIUMHU
SKOHOMHYHOCTh  IPUMEHEHMSI  JJIeKTPOHArpeBaTeNbHBIX  YCTAHOBOK,  SIBJIAIOTCS
NoKa3aTesi, CBA3aHHbIE C TOTPeOIECHUEM JEKTPOIHEPTHH.

Jia omnpepeneHus pacxoja 3JAEKTPO3HEPTHH 3a CE30H, UIMTENBHOCTh KOTOPOTrO
NPHHUAMAETCS, UCXOAS W3 MECTHBIX METEOpOJIOTMYECKHX YCJIOBUH, HAIO OIMPEHCITUThH
MOILIHOCTB, PAKTHYECKH MOTPEOIAEMYIO IEKTPOKATOpH(PEPHEIMUA YCTAHOBKAMHU.

P—MOIIHOCTE Ha 3aXKUMax 3JIEKTPOABUraTelis (IpUCOeAMHEHHAs ) — paBHa:

Pnp=Pycr/ T s

rae Py,—ycTaHOBNEHHAs MOIHOCTD 3JIEKTPO/IBUTATENs BEHTHIIATOPA, KBT;

7 s — K. IL. 1. 2JI€KTPOJBHIaTES.

MomHocTb Py oy MOTpebaseMas ABUraTesneM BEHTWIATOpA, paBHA:

PJJ, nor K3

Momuocts Py or, akTHUeCKH NoTpeOinsiemMas 3neKTpokanopudepoM, pasHa Py.

CyMMapHas MOIIHOCTb, OTpediisieMas 31eKTpoKaIopudepHOil YCTaHOBKOH
P 10:= Panort P rior

Pacxon 3/eKTPO’HEPTrUd MpPH SKCIUTyaTalUy 3IEKTPOKATOPU(MEPHON YCTaHOBKM B

kBrey

W,=Por0ti0Z
rie t,—BpeMs KCIUTyaTalldy 3a Ce30H, 4ac;
Z—4HCII0 3JIEKTPOKATIOPU(PEPHEBIX YCTAHOBOK B TOMEIICHUH.
VY nensHbIi pacxo;] 3NeKTPOIHEPIrUM Ha NoAorpes | M’ BO3ZlyXa, KBTe u/nm’
W=W3/Lnl
Ha OJIHY TOJIOBY 3a CE€30H

W=W,/N

rae N—4ucio rojios.



ITo sToMy paszeny OoJDKeH ObITh chenaH KOHKpETHBIH BeIBOA 00 >(dexTHBHOCTH
aBTOMATH3ALMU OTOMUTENbHO-BEHTUIALMOHHBIX CHCTEM C 3IEKTPOKAIOPH(PEPHBIMU
yCTaHOBKaMH.

3.MHIUBHIY AJILHBIE 3ATAHMS JUISI KYPCOBOM PABOTBI.

Vkazanua k ev1bopy unoueudyaivHozo 3a0aHUA.
WuauBuayansHOE 3afaHie (POPMHPYETCs COTNIaCHO JBYM IOCIEAHHUM LudpaM
MHAUBHIYAJILHOTO IKdpa cTyAeHTa (pa3psibl EAMHULL U JECATKOB) U TaGmuiebl 1 u 2.
JlaHHBIe HHAMBUIYAIBHOTO 3aaHus w3 Tabaui 1 ¥ 2 nepenucriBaeTcsa B OJIaHK
3ajaHus Tabmuia 3. Cxema GopMUpOBaHHA MHAMBHAYAIBHOTO 331aHUA ITOKa3aHa Ha
npuMepe.

Yxasarenb JaHHHEX TaONHIE 2

£
XX IX[X]X

Indp crynenta

VrxasaTenr gaHHHX Tabnus 1

Hcxonnple maHHbBIE (3allONHEHHAs COINAacHO WHAMBHAYAJIBHOTO 3afaHus Tabnuua 3)
SBJIMIOTCS NEPBOH cTpaHuIlel NOACHUTEIILHON 3allUCKU K KypCOBO# pabore.

Tabnuna 1
Termnosas
VYkazarenn KonnuyectBo
Tun 3apanus XapaKTepUCTHUKA

JaHHBIX AKUBOTHBIX i

NOMEILEHUH
0 CBHHapHUK OTKOPMOYHHK 100 2,6
1 TensaTHUK 100 2,5
2 KopoBHuk 200 3,0
3 ITtvynuK 10000 2.2
4 CBUHapHUK-MaTOYHHK 60 2,8
5 KopoBHHK 400 3,1
6 TensTHUK 200 3,0
7 CBHHapHUK-MaTO4YHUK 100 2,6
8 ITTHuHUK 20000 2.7
9 CBHHApHUK OTKOPMOYHHK 200 2,2
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Tabnuua 2

Ykazatens H Cxema Pacnonoxenne| Perynstop
JAHHBIX AaROp Boafya COEeIMHEHUs TOHos TEMNepaTyp
0 200 b4 ITlaxmaTHOE PT
1 200 A Kopunoproe TK-6
2 150 Y IIlaxmatHOE PT
3 200 A IIlaxmatHOE JTKDB
4 200 Y KopugopHoe PT
5 300 A Kopujopaoe TK-6
6 200 Y IIlaxmatHoe HNTKb
7 300 A [HlaxmaTHOE TK-6
8 400 Y Kopugopaoe JATKDB
9 400 A Kopugopnoe PT
Tabnuna 3
Hcxoonsie oannsie 01a 6bINO0JHEHUR KYPCO8OU pabomsl.
Bapuaur
1. Tumn 3panus — (Tabnuua 1)
2. Yucmo xuBoTHBIX — (Tabnuia 1)
3. TemmnepaTypa BHYTpH NOMELIEHUS — (pEKOMEHAyeMas A1 JaHHOTO BUJA)
4. Temneparypa HapyxHOro Bosayxa — 24,5 (nns Mocksbl)
5. CpenHsis TeMIeparypa 3a OTOMUTENbHBINA ce30H — 3,5 OC (ans MockBbi)
6. YnensHblil 00beM nomeleHus — (PEKOMEHXYEMBIH A JaHHOTO BHAA)
7. Pacnonoxenue TOHoB B HarpeBarensHoM Onoke (Tabnuua 2)
8. Cxema coeauHenns (Tabnuua 2)
9. Perynsarop temnepatypsi (Tabmuua 2)

10. TeroBas xapakrepuctuka nomeimienus (Tabauua 1)

11.Hamop Bo3ayxa (Tabauua 2)

JlaTa

IMoamuce
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