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BBIBOP BEHTHJISATOPA H OIIPEAEJEHUE MOIIIHOCTH
SJEKTPOABUT'ATEJIA JUISI ET'O IIPHBOJA

Jns 9mekTpoKanopudepHbIX YCTAHOBOK XKHUBOTHOBOAYECKHUX IIOME-
MeHNH peKOMEHIyeTCsl NCHOIb30BaTh EHTPOOeKHbIe BeHTUILITOPHI, CIIO-
COOHEIC Pa3BHBATh BLICOKOE AaBIeHHE IPU TOCTATOYHO OOIBIION Hojade.

Tpebyemast mogada BEHTHIIATOPA C YIETOM IIOTEPH U HOACOCOB BO3-
IyXa B BO3AyX0BOAax onpenensercs o Gopmysne (18).

Hammyummme a’poIHHAMHYSCKHME CBOMCTBAMH 00JIaqaloT BEHTH-
natopsl Thna 1[4-70. TexHWdeckas XapaKTepHCTHKA 3THX BEHTHIATOPOB
npuBeeHa B utepatype [5] wiutabnue (Ipuioxenue 6).3Has mogavyy u
JABJICHHE, 10 ayPOAMHAMHUYECKUM XAPAKTCPUCTHKAM OIPENCISIOT Da-
60Uyl0 TOYKY BBIOPAHHOTO BEHTIJIATOpA. JTa TOUKA XapaKTepH3yeTCs
KITJ] BeHTUIATOPa U CKOPOCTBEO, C KOTOPOH HOKEH BpaIlaThes BEHTIIIA-
TOp, YTOOB! 06ECIICUHTE TpeGyeMble pacxo]] U HaIop.

Pacuernoe nosnoe gaenenucH,, H/Mz, KOTOPOE AOIDKEH Pa3BUBATH
BEHTHILITOD, CKIaIbIBacTCsA U3 Hallopa Bo3Ayxa BeHTHisITopa H (mo 3ama-
HUIO) M ITOTepPh JaBIeHHs B Kanopudepe Ah,

H,=H+ Ah,. 19)

A3pOANHAMUYECKOE COMPOTHBICHHUE 3JNEKTpoKanopudepaAh,, co-
nepxxariero Tpu ceknuu TOHos coctasmser 250 Ila.

MOU.IHOCTL&"ICKTPOHBPIF&TCHH JIIsL HpPIBOlIa BeHTHJ’IS{TOpa OIl-
penensiercs 1o Gopmyie:

L,-H

ks By ©0)
1077757 1e

Ppaau i
2
rae Lg— nomaua BeHTIIIATOPA, M3/C; H,— nonuoe gasnenne, H/m™;n,— KIT/Isentunsaropa,
OpUHEMAeTcs Mo ero XapakrepucTukaMm (TIpmnoxkeHne 6);Mne,— KIII mepemawm; K-
kodhunmentT 3amaca.

3nauenne KoddduumenTa 3zamaca OpuHUMaeTcs pasHbBIM 1,1-1.5.
BeHTUIATOPBl PEKOMEHIYETCS KOMIUIEKTOBATH TPeX(ha3HBIMH aCHMHXPOH-
HBIMU dneKTpojsuraTersiMu cepur 4Au AUP [7](Ilpunoxenue7,8).
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Ecni ckopocTH BpallieHHs BBHIOpAaHHOTO BEHTHIIATOPA M 3MIEKT-
pOABUTATEINS COBMALAIOT, TO NPHMEHSIOT HENOCPEACTBEHHOE COCIUHEHNE
Baja 37ICKTPOBHTATEN] H BEHTUIATOPA. B 3TOM ciydae Nne,=1. Ecin mHe-
MOCPENCTBEHHOE NPUCOEUHEHHE HEOCYIIECTBUMO, IPHMEHSOT KIHHOpPE-
MEHHYIO IIEpeady, i B 3TOM CIIYIae Tpep, = 0,95.
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TEILTIOBOW PACUET HATPEBATEJILHBIX 3JIEMEHTOB
SJIEKTPOKAJIOPHOEPA

B xadecTBe HArpeBATENBHOIO YCTPOICTBA B 3IEKTpoKanopudepax
CleayeT MCHOJb30BATh I'EPMETHUECKUE HAarpeBaTenbHble dmeMeHTs (TD-
Hbl), CMOHTHPOBAHHBIC B KOHCTPYKTUBHBLHA OJIOK.

B 3zamauy Temmosoro pacuera 00k TOHoB BXOAWUT omnpencicHue
NeficTBUTEIBHON TeMIIepaTyphbl TOBEPXHOCTH HarpeBATENLHOTO DJICMEHTA.
PesynpTaThl TEMIOBOIO pacdyeTa UCHONB3YIOT JUIS YTOUHEHHUS KOHCTPYK-
THUBHBIX HapaMeTpoB GJIOKa.

TIpu TennoBoM pacyere HU3KOTEMIIepaTypHBIX HarpeBaTelneii cieny-
€T YYHTHIBATH TOJBKO KOHBEKTHBHBIH TEILUIOOOMEH MEXTy HarpeBaTellh-
HBIMI 3JICMCHTAMU M CPEOH, TaK Kak paJuallMOHHBIM TEILIOOOMEHOM B
9TOM CIIyYae MOKHO NpeHeOpeys.

Monmmocrs onsoro TOHa onpenemnsioT McXoas 13 MOUHOCTH Kajlo-
pudepa P.u urcna TOHoBz, ycTaHOBICHHBIX B Kalopudepe.

— PK
Z (21)
Yucno TOHoB znpuHHUMAIOT KPAaTHBIM3, IPHIEM MOIIHOCTH OJHOTO
TOHa He nomkHa npessmiats 3...4 kBr. TOH noxuparoT no macnopr-

HbeIM aHHbIM (IIpunoxenue 9).

Beibpap Mapky u ompezgenue yucio TOHOB, HpOM3BOAAT Ipe-
BapUTENILHYI0 KOMIIAHOBKY HarpeBarelbHOTO Oloka, dopmupys paja Ha-
rpeBaTeneii M B 3aBUCHMOCTU OT 3aIaHUS, KOPUIOPHBIH WM MIaXMaTHBIH
my4oK. [Ipy 3TOM J0IDKHO YUMTHIBATHCSA IMPUHATOE B pacHeTe YUCIO PALOB.

TIo KOHCTPYKTHBHOMY HCIIOJIHEHHUIO PA3NUYAIOT OJIOKH ¢ KOPHIOP-
HOM 1 maxMaTHO# koMnoHoskoi TOHos(PucyHoxk 1).

X, X,
D DD P N
(NP ERNV RN AN (v
> x| T2 /\‘” —>X1| 4 Theo
L 7RV SNV L D D
-
DD - A D A
Y VYO A\ A\
a) 0)

Pucynok 1 —Cxemsl koMmmonoBku 61moxka TOHos
a — KOPUIOPHAsT KOMIIOHOBKA; 6 — IIAXMATHAS KOMIIOHOBKA
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KoHcTpyKuuio cGopMHpOBaHHOTO HAarpeBaTEIBHOTO OJIOKA CIEIyeT
MIPOBEPUTE N0 YCIOBHIO OXJIaXIeHHUs MEPBOTO psifa HarpepaTenei, Haxo-
JAIHMXCSA B Hanboj1ee HeGIaronpUATHEIX YCIOBUSIX.

JI1st mepBOTO PsAfa HArpeBaTeel CKOMIIOHOBAHHOTO HATPEBATEIBHO-
ro GJIOKA JJOJDKHO BBIIIOJIHATHCS YCIOBHE:

1
P
1 0
0, =—m 10, <180°C
H r ,(22)
0.6a,, - F,

rae—0' AefiCTBUTENbHAS CPEIHAA TEMIIepaTypa MOBEPXHOCTH HarpeBaTeneii IIepBOro
psma,"C;P,,,l— cyMMapHas MOIIHOCTR HarpepaTenedl mepBoro psana, Br;oq— cpenmuit
K02QGUIHEHT TeIo0TAYH, BT/(MZ-OC);le— CyMMapHasg INIOMAb TEIIOOTIArouIeH
OBEPXHOCTH HATPERATENCH TEPROTO PAna, MH,TeMITEPaTypa BOSYIIHOTO IOTOKA I10-
ce xanopudepa,’C.

CyMMapHyI0 MOIIHOCTh H CYMMAapHYIO IUIOIaAs HarpeBaTeslel oIl-
penensioT H3 HapaMeTpos BeIOpanHEIX TOHoB mo dopmymam:

1
Pm :kpm’ (23)

FrL = ka 7(24_)

Tre k— kxommyectBo TOHow B psamy, mr;P,, F,— COOTBETCTBEHHO MOIIHOCTB, BT, I
IUTOINA/b IOBEPXHOCTH, Mz, onuoro TOHa.

TInourans nmoepxHoctu opebpennoroTOHa
md+h
Fm :ﬁ'fa d+(7) (25)
a ,

e d— muamerp TOHa, m;l— axtuBnas amuna TOHa, m;h— BrIicOoTa pebpa, M;a— mar
opebpenns, M(IIpunoxenue-10).

Ja myukoB IOIepeYHO OOTeKaeMBIX TPyO clilefyeT y4HTHIBATh
cpenHui Ko3pOHUINEHT TEMIOOTAaYH O, TAK KAK YCIOBHA HEPEadn Tell-
JIOTB! OTJCIBHBIMH PsiIAMU HATPEBATENEH PA3NIUUHBL U OMPEAEIIOTCA TyP-
Oynmuzanueil BO3AYNIHOTO HOToKA. TeIltooTada IepBOTO U BTOPOTO PSIOB
TpyOOK IO CPAaBHEHHIO ¢ TPETBUM psaoM MeHblle. Ecmm TenmooTaady

18
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Tpethbero psina TOHoB IpHHSTH 3a eAWHHMIYY, TO TEIUIOOTaua IEPBOTO psaa
cocTaBuT 0kolo 0,6, BToporo — okono 0,7 B MIaXxMaTHBIX ITyUKaxX M OKOJIO
0,9 — B KOPHIOPHBIX OT TEIIOOTAAYH TPETHETO psAa. g Bcex psAnoB IO-
ciie TpeThero Ko3GGUIIEHT TeIII00TAAYH MOKHO CUNTATh HEM3MEHHBIM U
PaBHBIM TEIIOOTAaYUe TPETHETro PAsa.

Koadduruent Temnoornatu TOHa onpenensior Mo SMIHPHIECKOMY
BBIPAKCHUIO:

Nu-A
d (6

a=

111

roe Nu—  xpurepuit  Hyccensta,d — b T
xa,h = 0,027 Br/(m-°C);d— muamerp TDHa ([Ipunoxenne 9 u 10), M.

BO3Y-

Kputepuit Hyccensra st KOHKPETHBIX YCJIOBHI TEILIOOGMEHA pac-
CUHTHIBAIOT 110 BBIPAKCHIISIM:
1S KOPHIOPHBIX IIyIKOB TPYO

0,5
npu Re<1.10°Nu = 0,49Re ™" (57,
0,65
npu Re> 1-10°Nu = 0,149 Re . (28)

UL MIaXMATHBIX ITy9KOB TPYO:

0,5

mpr Re<1-10° Nu = 0,49Re™” (79
0,6

npu Re> 1.10°Nu =0,35Re™” (30

te Re — kpurepuii Peiinonbca.

Kpurepuii Peiinonmbinca xapakrepusyeT pesxuM oOTekamus TOHos
BO3J[yXOM H paBeH:

ot

e U— CKOPOCTh BO3JYIIHOTO MOTOKA, M/C;V—
crH Bo3ayxa,v=18,5-10" m" /c.
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st obecneuenns 3¢gdexTuBHON TepMudeckoil Harpysku TOHog, He
MpHBOAAMEH K IeperpeBy HarpeBateneif, ciiefyeT oOeclednBaTh B 30HE
TEIIOOOMEHA JIBIXKCHHE IIOTOKA BO3IyXa CO CKOPOCTBIO HE MEHee 6 M/C.
YuuTeiBas BO3paCcTaHuC AsSPOAHHAMHUYICCKOIO COMPOTHUBIICHUA KOHCTPYK-
MM BO3ZYIMHOTO KaHajua M HarpeBaTeIBHOIO OJIOKa ¢ POCTOM CKOPOCTH
MOTOKA BO3AYX4, IIOCNIEHIONO CeLyeT orpaHuduTs 10 m/c.

Cpeanuii Ko3(QGHUHEHT TENIOOTIAYH
JUISL KOPUAOPHBIX IIY9KOB

o —n=05)
& no(32)

JULT ITaXMaTHBIX ITYYKOB

_a(n-07)

a,
y noL(33)

THOE n— KOJIUYECTBO PAOOB pr6 B IIYUKE HaTPEBATEIBHOI'O OIoka.

TemmepaTypa Bo3IyIIHOTO IIOTOKA ITOCIe Kanopudepa paBHa:

— L8 K

e 34)
prc, Ly

rae P— cymmapras momHocts TOHoB xamopndepa, xBt;p— mmotHOCTE BO3AyXa,

Kr/M3;cB— YZAENBHAS TEIOEMKOCTh BO3MYXa,cy = 1 kJx/(kr-°C);LB — mpousBoauTEns-

HOCTB Kanmopudepa, M /c.

Ecnu ycnosue (22) He BBHIONHAETCA, TO CIEIYET BHIOpaTh ApPyroi
HarpeBaTelbHBIH 3IEMEHT WIH M3MCHHTh NPUHATHIE B PacueTe CKOPOCTh
BO3yXa, KOMIIOHOBKY HarpeBaTelbHOTo OI0Ka.

B cmyvae BEIMONHEHHS yclIoBUs (22) IPOM3BOIAT OKOHUATENBHYIO
KOMIIOHOBKY HarpeBaTelbHOTO GIIOKa W pacdeT ero KOHCTPYKTHBHBIX IIa-
paMETPOR €T0.

B moscHuTensHOH 3amuicKe (QHKCHPYIOT MONHYIO XapaKTePHCTHKY
BeiGpansoro TOHa.
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KOHCTPYKTHBHBII PACUET HATPEBATEJBHOTO BJIOKA

B pacuer KOHCTPYKTUBHBIX nmapameTpos Onoka TOHoB Bxomut ompe-
JIETICHUE PACCTOSHUIA MEX/y HArpeBaTeJsIMH B PSIIY X1 PACCTOSHUM MEKIY
pAOaMIIX,, a TAakKe BHEITHHX pasMepoB Omoka. IIpu pacuere KOHCTPYKTHB-
HEBIX DIIEMEHTOB CIIEAYeT YIUTHIBATH IPHHATYIO paHee CKOPOCTh BO3AYIITHOTO
MOTOKA, KOJIMMECTBO HATPEBATENEH B PAAY, KOJIUUECTBO PAJIOB, PACIIOIONKE-
HHC HarpeBaTeﬂei/'I u l'[pO]/I3BOlI]/ITCJ'II>HOCTL BeHTPIJ'IfITOpaLB.

Jlnst pacuera X;, ONPENENSIOT «GKHBOE» cedeHHe OJIOKAa HarpeBaTe-
Jieit, 1. e. He 3aHsaTyI0 TOHaMu miomans Bo3ayImHOro kaHanaF,:

Y LG

D)

K
rie Ly~ NpOH3BOIMTEIbHOCTE Kanopubepa, M/c;0 — IPUHATAS B TEILIOBOM pPACueTe
CKOPOCTB BO31yXa, M/C.

MuHIMAIBHBIE PA3MEPbl HAIPEBATENLHOrO OJIOKA ONPEAEISIIOT IO
CHIEIYIOIINM BBIPAKEHHUSM:
paccTosHUE MEX/y HATPEBATENAMU B PAAY;

F,

X =—>"—+D
e k— komuyectBo TOHOB B pazy,

PacCTOAHNUC MEKIY paaaMu HaneBaTeHefLXz,’

npux; >3/2D x; = x4,
npux; <32 Dxy=1,2x;37)

tne D— quamerp BribparHOroTOHac opebperneM, M.
BEICOTa H1 mmpunaBOIOKa HarpeBaTeeii:

H= (k +1)X1 ,(38)
B, =1+01 4

rae [ — momuas giuaa TOHa, M.
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T'ny6una 6ioka Harpepateneii C,
CH = (n + 1)X2. (40)

Tlo pe3ynbTaTaM pacueTa HarpeBaTeILHOIO 6JI0Ka BHIMOIHSIOT DCKH3
6oka ¢ YKa3aHHCM PACHCTHRIX [IAPAMETPOB HATPECBATCIBHOI O DJICMCHTA,
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PACHET CETH INOJAKJIIOYEHHS], BBIBOP AIIITAPATYPbBI
YIIPABJIEHUS U 3AIIATHI

TIpu pacuere CunoBoil CeTr BHIOUPAIOT CUIIOBOM LIMT ¢ annapaTypoit
YIpaBleHus U 3aliUTHl U ONPEIeAl0T MapKy IIPOBONIOB, HX ceueHHe H
CIOCO0 MPOKIAIKH.

Pacuer cUIIOBOH ceTU 3NEKTPOKATOPHMEPHOH YCTAHOBKH H IHHHUH €€
MOAKIIIOYEHMS,, & TAKXKE BBIOOP ANapaTypsl YIPABISHNS H 3AILUTEL [IPOU3-
BOJIMTCA IO PACUETHBIM TOKAM.

JIns NHHUA dIeKTpokanopHdepa BedUIIHA PACIETHOTO TOKA OIpe-
JiensieTcs 1o hopMye:

B, -10°
T v, @0

~

a U1 IMHHUY 3NEKTPOABHraTels — no Gopmye:
3
, o PO
a= R 42)
1,73U,, cos @
tre Pxs, Pys— COOTBETCTBEHHO MOIHOCTH Kamopudepa u asuratens, kKBr; Uy— HoMmu-
HATBHOE HAMPSKCHME HA 3ax)uMmax Kanmopudepa u J:umraTeJm PaBHOE JUHEHHOMY Ha-
NpsKeHuIo cetH, B; cosp, ky—
[UEHT 3arPy3KH JIeKTPOIBUIaTEel.

MOMHOCTH M K03hdu-

Koaddunnent 3arpy3xu 1eKTpOABHIATENs YUUTHIBAET HECOOTBET-
CTBHE 3HAUeHHUH pacYeTHOH MOIMHOCTH H HOMHHAJIBHOH MOITHOCTH, a TaK-
KE XAPAKTEP HArPY3KH paboucii MauluHbl, Y4UTHIBACMBIN KO3 duLneHTOM
3arpy3Ku pabouei MAIIHHBI k3.

J1g BEeHTHILTOPOB PEKOMEHAYeTCA NPUHUMATE Kod(QOHIMEHT 3a-
rpy3KH kz;~1. C yaeToM 3TOT0 00CTOSTENHCTBA HMEEM:

P
k30 :kH 'kSM :ﬂ'

PHOM (43)
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PacueTHbIN TOK I JIMHUH CEKILMHU MICKTpoKajIopudepa:
— IK
3 44

ICK

PacueTHBIH TOK MarucTpally, MHTAIONe! JIeKTPOKaTopU(epHYIO ye-
TAHOBKY, OLPEIC/IIETCA CyMMOIl PacUeTHBIX TOKOB Kanmopudepa 1 ABHra-
TEJIA:

IM=IK+IH(45)

IMoxkmiodeHne IeKTPOKaTOpU(EpHOl YCTAHOBKH K CETH OCYIIECTB-
JIIEM C MOMOIIBI) & & BBIKITIOYATES, KOTOPBIA BHIOHpAE-
MHCXO/IS U3 YCIOBHI:

. HOMHHAJIBHOE HANPSIKCHNAE BEIKIFOUATENS
Up 4pr=> 380B;(46)

L4 HOMHHAJIBHBIA TOK aBTOMAaTa JOJKEH OBITh HE MCHBLIE pa60—
4Cro TOKa MarucTpanu

Ip= I, 1.6. Igapr> Ip(47)

. HOMMHAJBHBIH TOK PACLENHUTENS aBTOMATA TAKKE IOMKEH
OHITH paBeH paboueMy TOKY HIIH IIPEeBEIIATh €ro, T.¢.

I pacy> 1p.(48)
. TOK cpabaTbiBaHns aBTOMaTa

Iepaspacy> 1,2513.(49)

OTHM YCIIOBHAM YOBIETBOPAET aBTOMATHIECKHIl BHIKIIOUATEb TH-
naAIl-50b, BAS1, BA52, AE-20[8] unu no(Ilpunokenus 11,12,13).

JIs THCTAHITMOHHOTO YIPABIeHHS JIIEKTPOHATPEBATENBHEIME 316~
MCEHTaMU U 2IEKTPOABUraTe/IMU BEIOUPAIOT MArHUTHBIE IICKATEIH CEPHH
IIMJI, TIMA kotopple BeOMpaeM mo [8], HMCXOAS W3 YCIOBHN N
no([Tpunosxenne 14).




image17.png
MaruautHbie IIyCcKaTelin BI)IGI/l‘paIOT 110 KOHCTPYKTHBHOMY W KJIKMa-
TAYICCKOMY UCIOIHCHHUIO U IO HATIPAKCHHUIO BTS{I‘HBaIOH.ICﬁ KaTynIKH.
- IO HOMUHAJIBHOMY HAIIPKCHAIO:

Uz 2 U yer(50)
- HOMHHAITLHOMY TOKY:
Lin 2 Luyer, (51)

- [0 3JIEKTPUYECKOMY HCTIONHEHNIO (PEBEPCHUBHBIE, HEPEBECPCUBHEIE);

- O 3aIHUUICHHOCTU(OTKpPBITOrO ucnonnenus — 1P00, B obonouxe
—1P54);

- [0 HANKMYMIO TEIUIOBLIX peite (0e3 pede, ¢ pene);

- [I0 YHCITY KOHTAKTOR IETIH;

- [0 HOMUHANBHOMY HAIPSLKEHUIO BTATHBAMOLICH KaTyILIKI.

JIIst 3alMTHl SIEKTPOIBUTATENCH OT [Ieperpy30K MarHUTHBIC MyCKa-
TEJIM KOMILIEKTYIOTCS TemnoBeivMu pene tuna PTJI u PTT (Ilpunoxenue
15) Tnana3oH perynupoBaHus TOKa ycTaBky peie ot 0,75 no 1,25 1.

3amnTy 3nexTpokanopudepa U MEKTPOJBUIATEI OT KOPOTKHX 3a-
MBIKaHHH BEHITOJMHIEM C ITOMOINBIO IUIaBKHX IpenoxpanutencilIH-2, ITP-
2,HITH, TTPC (ITpunoxenue 16), KOTOPBIC BLIOHPAEM U3 YCIOBUSL:

Iy 2 1p(52)
Iac Ir HOMUHAILHBIH TOK IUIABKOI BCTABKH.
Jlst ipetoxXpanuTeneli OGBIMHOTO THIIA, 3AIUIIAIONINX OTBETBICHHS
C OTHUM KOPOTKO3aMKHYTHIM aCHHXPOHHEIM [IBHTATENIEM,
_ v
- b

a (53

1

B

roea=25..16 b ABUCALIME OT yeaoBuii paGoTsl
IlyckoBOM TOK 3MEKTPOABUTATEIS:
Ly =kplys (54)

roe km KpaTHOCTE ITYCKOBOT'O TOKA.
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JIs BBIOPAaHHOTO HIIEKTPOIBHTATENS M3 KAaTaTOXKHBIX JAHHBIX IO
[8],ompenensem ky

ITo BBEMMCIECHHBIM TOKaM BEIOHMpaeM Kabeldb IJI1 TUHHH IEKTPOKa-
nopudepa, INEKTPOABUIATEI u MAarHCTPAIH, OMB3Y-
sic[ 8], mu(Tpunoxennsvu 17,18,19,20)

BHyTpeHHHE CHIOBEIE KaOelH TOJDKHBL OBITh HaJeKHBIMH, JOCTYII-
HBIMH /I SKCIUTyaTalliM, MHHHMAIBHOH IPOTHKEHHOCTH, COOTBETCTBO-
BATh YCJIOBISIM OKPYXKAIOIIeH cpemsl W B MOIHOH Mepe oOecHeunBaTh
6e30I1aCHOCTD JIFoJell H CeIbCKOXO3SIMCTBEHHBIX JKHBOTHBIX, IOXApo- H
B3PEIBOOE30IACHOCTb.

KaGenu BpiGupatoT TakuM o6pazoM, 4ToOBI €ro TeMieparypa Lpu
JUIHTEIBHOM IPOTEKAHUH TOKA He ObuIa GOIBbIIIE IPEACIBHO A0y CTUMOM.

Tak xak BEIOOp IPOBOJIOB IO JOITYCTHMOMY HAarpeBy TECHO CBA3aH C
BBIOOPOM 3aIIUTHBIX alllapaToB, TO PacdeT HAYHHAIOT ¢ BBHIOOpa 3alUTHI
OT Ieperpy30K B KOPOTKHX 3aMbIKAHHH.

ITo npuHATOMY 3HAYEHHI0 HOMUHAIBHOTO TOKA IUIABKOH BCTABKU
HJIH TOKA cpabaThIBaHIS PacIIeIHTENs aBTOMATA HAXOIAT JOIIYCTHMBIH TOK
MPOBOIHAKA 1,110 YCIIOBHIO COTIIACOBAHIS C 3aITUTON.

Cornacuo 11YD 3nadenue I, olpegessioT Mo CIEAYIONMM YCJIOBH-
SIM: IS IPOBOAHMKOB C PE3MHOBOH 1 mof00HOM eif 110 TernoBbIM XapakTe-
prcTHKaM U30JAHeEd (ty,= 65°C), IPOKIaJBIBAEMEIX B MOKAPOOIIACHBIX U
B3PBIBOOIACHBIX MOMELICHUAX, 3aliUIAaeMBbIX IJIABKUMH BCTaBKaMH IIpe-
JOXpaHHTeldell HIM MIHOBEHHO JEHCTBYIONIMMH DJIEKTPOMATHHTHBIMI
PACLENUTEIIMU ABTOMATOR:

Iuon 21,251, ynu Lo 2 125-1,,(55)
JUTS TEX e TPOBOAHUKOB, IPOKIABIBAEMBIX BO BCEX APYTHX TTOMEIICHUSIX
Iaon 2 Ie HHHIaon 21, . (56)

JUUIs IPOBOJAHUKOB BCEX MAPOK IIPH 3allUTe HX aBTOMATAMHU C paclenuTe-
JISIMH, HMEIOIIIMH 00PATHO3aBHCUMYIO OT TOKA XaPAKTEPUCTUKY

Iaon 2 IH.m. 57)
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JIBL OTBETRIICHUH K DIICKTPOABUTATCIIAM B HEB3PLIBOOIIACHLIX ITOMEIIEHIIX

Iaon 2 IH.as. (58)

ITo 3HauenmsaM [0 TabnumaM AOMYCTHMEIX 3HAYEHMH TOKOB I
MPUHATOH MapKy Kabes BEIOUPAIOT COOTBETCTBYIONLYIO [UIOIIAE CEUSHIA
MIPOBO/THUKA.

BeIOpanHblil IPOBOA MPOBEPSIIOT MO JAOIYCTUMOI [OTEPE HATpsDKe-
. CormacHo IIYD mortepn HampsikeHHS B CHNIOBBIX IIPOBOAKAX He
JIOJKHA [IPEBBIIATE 5%.

KpoMe Toro oHM JOIDKHEI UMETh CEYeHHE HEe MEHee, YeM JIOIyCKaeT-
€51 TI0 YCJIOBHAM MEXaHMYECKOH IPOYHOCTH.

PacueTHble NMOTEPH HaNpshHKEHHS 0e3 ydeTa MHAYKTHBHOTO COIPO-
TUBJICHHUS TIPU YCIOBHY, YTO HArpy3Ka PaBHOMEPHO pacIpeselicHa o da-
3aM U Ha BCEX YYaCTKaX IPONOKEH OJMHAKOBBINA [IPOBOJI, ONPEEIAIOT O
dbopmye

u_Pl
Cs (59)

T7e P— npucoequHEHHAs MOLIHOCTD, KBT;/— IIrHAa IMHIH, M;¢— HOCTOAHHBIN UL NaH-

HOT'O IPOBOJa KO3 (HIINEHT, 3aBHCAIINK OT HalPsKEHHS CeTH, 1ucia (a3 i MaTepHa-
na nposozna (Tabnuua 3);5— cedenue nposoaa, M.

Ta6imna 3— 3HaueHus kodddurmenta ¢

Koadbumuent ¢ 1iist nporogos
Hanpspxenue, B
B I CETH T
MEHBIX CTATBHBIX
HHUEBBIX
380/220 Tpexdasuas ¢ HyIEBBIM 77.0 46.0 100
IPOBOIOM
JpyxdazHas ¢ HyIEBBIM
380/220 34,0 20,0 4,5
IPOBOJIOM
JlgyXupoBopHast — mepe-
220 MEHHOTO HJIM IIOCTOSHHO- 12,8 7,7 1,7
TO TOKA
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DToT paszgen 3aKaH4YMBAaEeM PAcYETHON cxeMoil cuioBoii cet DKY ¢
YKa3aHHEM MapoK U CEYeHUH IPOBOJAOB, TUIIOB AINApaTOB YIPABICHUA M
3aIUTEl C YKa3aHHEM TOKOB CPaOaTHIBAHMA H/IM HOMMHAJIBHBIX TOKOB
MIABKHX BCTABOK NPEAOXPAHUTENEH,
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PA3PABOTKA CXEMBI YIIPABJIEHUSI
3JIEKTPOKAJOPAPEPHON YCTAHOBKOM

CxeMBl yIPaBICHHS ANEKTPOKATOpHGBEPHOH YCTAHOBKOH [ODKHA
00ecIeYnBaTh:

a) 3alITY CEeKIHIl DIeKTpokanopudepa, dIeKTPOIBHTATENS BEHTH-
JATOpA U CXEMBI YIPABACHNS OT TOKOB KOPOTKOTO 3aMBIKAHUS;

0) 33IMHUTY IEKTPOJBUTATEISI BEHTHIIATOPA OT IIEPErpy3Ky;

B) pydHOE H aBTOMAaTHYECKOE PeryIHpOBAaHHE MOIIHOCTH JJIEKTPO-
kanopudepa s ToAdepKaHus 3aJaHHOH TeMIepaTypsl BO3AyXa B OTall-
JIMBaeMOM HOMEIIECHIH;

r) OJIOKMPOBKY, HCKIIOUAIOIIYI0 IMOAAYY HAIPSDKCHHS HA CEKIMH
9IIEKTPOKaTOpU(epa IPH BHIKIIOUEHHOM 3IeKTPOIBHTaTelIe BeHTHILITOPa;

1) OTKIIOUeHHE 3NeKTpokanopudepa NpH MOBBIIIEHAN TEMIIEPaTYPEI
Ha toBepxHocTH TOHoB Brine 180 °C;

€) CBETOBYK CUIHAIIH3AIMIO O NOJA4Ye HANPSDKEHHS OT CETH HA CXe-
My YIpaBiIeHIs; O BKIIOYEHHE 3MeKTPOABUTaTe 1 BEHTIIATOPA H CEKIHH
JIeKTpoKaNopudepa.

Kpome Toro, B cxeMe JOIDKHBI OBITh IPeyCMOTPEHE] CBETOBBIE CUTHA-
JIM3AIIY — «KAnopHdep BKITIOUEH, «ABAPUIHBIA neperpes kanopudepay.

KouTpons TeMmepaTyphbl BO3AyXa BHYTPH HOMEIIEHHS MOXKET OCy-
LIECTBIATECA € HOMOWIBIO Tepmoperymsatopos: I[ITP-2-03, ATKB-53,
TP3104u np. KoHTposb NpefenbHOr0 3HAUSHHA TeMIepaTyphl IOBEpXHO-
ctu TOHOB OCYLIECTBIAETCS C HOMOILIBIO JHUIATOMETPHIECKUX TEPMOMET-
poB TP-400. TexHuueckas XapakTepHUCTHKAa 3THUX NPUOOPOB TIPUBEICHAB
nuteparype[6].1Ipn qocTHXEHHN NPEeaenbHON TEMIIEPATYPHI IEKTPOKANIO-
pubepHas ycTaHOBKA OTKIIOUAETCS BO H30ekaHHUe IeperopaHus Harpesa-
TEJABHBIX 3JIEMCHTORB. 10 3THM KE C006pa)KCH]/I$[M BIJIIQYCHUE DIICKTPHUIC-
CKOTO KaJopuepa JOLKHO HPOHCXONUTH TONBKO IIPH paboTalomeM BeH-
THJIATOPE.

Jlanee B pacyeTHO-TIOACHUTEIBHOMH 3allICKe IIPUBOANTCSA OMUCAHUEM
paboTEI CXeMBI YIPaBICHNA M CHEHUpUKALHEH BXOAALIMX B HEE HIEMEH-
TOB ¢ yKazaHHeM WX OCHOBHBIX TEXHHYECKHX XapaKTepHCTHK. B rpadm-
9eCKOH YacTH JO/DKHA OBITH IPEACTaplAcHA NPUHOUNHATBHAS CXeMa
YIpaBIeHUs.
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METOAUKA TEILIOBOI'O PACUETA
JEKTPOHATPEBATEJ/IBHBIX YCTAHOBOK

TennorexHUUECKNi pacueT OCHOBAH HA PEIIEHUM YPABHEHHA TEIUIO-
BOro 6ajaHca IEeKTPOTePMUIECKOTO Ipoliecca ¢ HCIIOIb30BaHIeM TeOpHH
TEIIoIEpeallL.

YpaBHeHUE TeMIoBOro Hananca B yHHBEpcaIbHON GopMe 1MeeM B

Pdt=m-c-di+k-F-(t—t,)dv g

e P— MommHocTs, BT;dt— BpeMs Harpesa, ¢;m— Macca HarpeBaeMoro MaTepHaa, KI;¢ —
yaenbHas marepuana, kx/(kr-°C);dt-usmeHenue TemMme-
paTypel BOBpeMs HarpeBa, °C k— xoadurient Termooma'-n/[ B OKPYKAIOLIYI0 cpeay,
BT/MZOC,F—rmomaJ:[L TEIIOOTAAIONTell TMOBEPXHOCTH, M ,t—KOHet{Haﬂ WIH TEKylas
TeMIIepa Typa Harpesa Marepuana, °C;ty —HadanbHas TEMIEPATYPa HAPEBA MM TEMIIe-

parypa okpyxatoweii cpensl, °C.
Tlones3Has MOIIHOCTD MICKTPOHATPEBATEIbHON yeTanosku (DHY):

_m-c-(t,—t)

Tk

P

o

=G-c-(t,=t),Br (61

TJe M — Macca HarpeBaeMoro MaTepHala, KI';¢ — TeIIoeMKoCTb, Juk/kr-°C, HarpeBaeMo-
ro MaTepuana; ty, t— HAUAIBHAS W KOHEYHAs TeMneparyps! Harpesa, °C;T,— BpeMs Ha-

rpeea, c;
m
G=—
Ty
G —IIPOU3BOJHTEIBHOCTE YCTAHOBKH, Kr/C.
Pacuérnad momocts DHY:
Pp
en— beb y i morepu B I u
SMEMEHTAxX YCTaHOBKH. Hns T T i-Tep

1=0,85...0,95, mpuanMaem 1=0,95.
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OpI/IGHTHpOBO‘IHHG 3HAYCHUA TCIINOBOTO KH,Z[ AJI1 HEKOTOPEIX
DJICKTPOHATPEBATCIBHBIX YCTAHOBOK CeNMbCKOXO3THCTBEHHOTO IpuMe-
HCHUA!

. JNEeKTPUIEeCKUe BogoHarpeBaTenu-repmocs — (,85...0,95;
. MIPOTOYHBIE AIIEMEHTHBIC BojioHarpesaTem — 0,95...0,98;
. 3NEKTPOAHBIE BOAOTPEHHBIE M NapoBblie KOTIsI — 0,70...0,96;

anexrpuueckue kanopudeps —0,85... 1,0.
YcranopnenHas momaocts JHY !

P =k,-P,Br (63)

rae k=1,1...1,3 — bd 3amnaca, y i YBEIHUEHNUS]

MOIHOCTH U3-3a CTAPEHH:S HATPEBATeNeH, BOSMOXKHOE CHIDKECHHE MHTAIOIEro HAIps-
JKeHHA, YBEIIHYEHN S IOTeph B Ipoliecce aKcIDTyaTamun: k,=1,1...1,3
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MPUMEP TEILIOBOTO PACUETA HATPEBATEJIENA

Tlone3Has MOLIHOCTB IeyH B ropsueM coctosHud 25 KBt. Ee dopma
kyOuueckas. Temmeparypa BHyTpeHHeH noBepxHOCTH mmedd t, = 180°C, wa-
PYKHOHN 1y, = 40°C. Bryrpennue pasmeprl meun 0,8x0,8x0,8 M. Temmo-
H30JLIHSL COCTOMT H3 CJI0s MIaMOTa TOMIMHHOH o, = 0,1 M K clost BepMu-
kynura. OnpenenuTs TeMIepaTypy Ha IPAHHIIC CIOEB H30IALMH 1 TOJIILIH-
HY CJI0S BEPMUKY/INTA, IPH KOTOPOH TEILIOBOH K.I.J. ropsueil meun Oyner
paBeH 95%.

MomtHocTb ToTEph

P ="=-P = B s 1,32xBr
0,95

ITpuMeM OpHEHTHPOBOYHO TEMIepaTypy Ha IpPaHHUIE CIOEB H301-
unu 150°C. Torga cpeanss TeMuepaTypa mamMoTa;

O cp=180 + 150/2=255°C.

TennonpoBoJHOCTS IWaMOTa OpH TeMneparype 450°C.

Br

A, =0,7+0,64-107-6=0,7+0,64-10" - 255=0,863 (64)
(M-°C)
HJ’IOHI&,[[B BHyTpeHHeﬁ IIOBEPXHOCTHU CJIOA MIaMOTa:
A= 6:0,8° = 3,84 M*.
[Inomans HapyKHON MOBEPXHOCTH CJIOS IIAMOTA:
Amap = 6(0,8426,)° = 6(0,8+2:0,1)* = 6 >, (65)

PacuerHas mnomazp c1od MaMoTa:
A s = Auer Ay = V3,846 =48 M, (66)

Tepmudeckoe CONPOTUBIEHHE CIIOM IIAMOTA:

% O psC
AL, 086348

m* *mpacy

R

Bryen
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TeMnepaTypa Ha I'paHUIIE CJIOEB U30JIIITAN:
B1en =0,y — PoyR,y, =180 - 1,32-10°-0,025=147°C.(68)

Temmnepatypa, monyueHHas Ha IPAaHULE CIOEB, COBIAZACT C TEMIIC-
patypoii, IpHHITOH B Haualle pacuera, HOITOMY IiepecteT He TpeGyeTcs.

HeobxoauMoe TepMHYECKOE COMPOTUBICHUE CIIOSI BEPMHKYIIHTA OII-
pezenseM U3 BRIpaKeHNs U MOIIHOCTH, BT, moTeps

_6,. -8,
™ RT!.Y.I RTE

-3
) 10 (69

Y
5L0%)

_6,-0,,) 107 (180-40)-107
TR P N rm 1732

nor

°C
(\’/\’3 I\’I\O 1 { (70)
Br
Cpeassst TeMIepaTypa BEPMUKYINTA:

=93°C.,

o (147+40)
=T g

TennomnpoBoJHOCTh BEPMUKYIUTA IIpu Temueparype 103°C.
%, =0,08+0,23-10°0=0,08+0,23-10" -93= 0,102§C.(71)

HBO6XOZ[I/IMyIO TONIIUHY CIO0A BEPMHUKYIHTa PACCUUTHIBAEM METO-
JIOM TIOCHICIOBATCIIEHBIX HpI/I6J'II/I)KeHI/II7L I[J'I}I ITOTO IIPUHUMACM OIIpeac-
JICHHYIO TOJIWHUHY CJIOA, HAXOAUM €TI0 TEPMHUYCCKOE COIPOTUBICHUE H
CPAaBHUBACM C BbIMHUC/ICHHBIM PAHCC 3HAYCHUCM

R..= 0,081 °¢ .
Br
TIpuHnMaeM TOMUMHY CI0S BEPMUKYIUTA G, = 0,07M.
Tlnouaasr BHYTPEHHEH TOBEPXHOCTH CIIOA BepMI/IKyJ'II/ITa paBHa Io-
I3/14 HAPYHKHOMH MOBEPXHOCTH CIOS IMAMOTA A gy =0 M2,
TInormans Hapy»KHOH OBEPXHOCTH CJIOS BEPMUKYIIUTA ITPH G, = 0,07 M.

A,.,=6(1+20, +20,)° =6(0.8+2-01+2-0,07)° =7.8v*. (72)

33
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PacuerHas mnommans HOBEPXHOCTH CJIOS BEPMUKYJIHTA
A paon = A pauDpp =678 = 6,48M°. (73)

TepMuueckoe CONPOTUBICHHUE CII0SI BEpMHUKYIHTa 0 = 0,07 M.

R - c, 007
TOAA 0,102-6,84

Bpacy

°C
0,1—.(74
Br( )

Tak Kak TEPMHYECKOE CONPOTUBICHUE OKA3aIOCH OOJbLIE HEOOXO-
JIIMOTO, TO Y MCHBIIMM TOJIIIHHY CHOs BepMuKyuTa 10 0,05 M H moBTO-
pum pacder. [Inomaas HapyKHOM MOBEPXHOCTH CIOS BEPMUKYIUTA TIPH Gy
=0,05m.

A, =6(1+25,+25,) =6(08+2-0,1+2-0,05) =7.26m".

BHAD

PacuerHas nnomaznpb NOBEPXHOCTH CJIOA BEPMUKYJIUTA
L o . — 2
A e S A By =46 7,26 =6,6M".

TepMuteckoe CONPOTUBICHUE 108 BEPMUKYJIUTA P G, = 0,05 M.

R — O _ 005
"TAA,,., 0102-66

spacy

= 0,074—C .
Br

Ha aToM pacdeT MOXKHO 3aKOHYMT H OPUHATE a, = 0,05 M, Tak Kak B

o
C
JAHHOM CIIydae pacuyeTHOe 3HaueHneR =O’074E 6M3K0 K HeoOXOoau-

momy Ry= 0,081 B—C .
T

bonee moapo6HO TEITOTEXHUTIECKUH pacdeT IS Pa3NUIHBIX dIeK-
TPOTEXHOJIOTHYECKHX YCTAHOBOK IIpeCTaBlleH B [9].
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METOIUAKA SJEKTPUUECKOTO PACUETA HATPEBATEJEN

Harpepartenn paccuUTBIBAIOT 110 YIENBHON MOBEPXHOCTHOH MOILHO-
cTH (yAeAbHOMY MOBEPXHOCTHOMY TEIUIOBOMY MOTOKY) MIH O padodeMmy
TOKY.

Pacuer HO yzeIBHOMN MOBEPXHOCTHOH MOIIHOCTH OCHOBAaH Ha COBMeE-
CTHOM PELICHNUH YPaBHEHUH:

P=p, A=p,I1L(75)

Ul Uuis
p=—t-_ (76
Pt

R,

r1e P— MomHOCTE Harpepareis, BT;py,— yaenbpHas IOBEPXHOCTHAS MOIIHOCTD HArpeBa-
Tems, Br/M*:;A — [UIOIaNb MOBEPXHOCTH HArpeaTens, M*;I1 — IEpPUMeTp CeUeHHs Ha-
rpesaremns, M; { — nnuHa Harpesatens, M;Uy— (asHoe Hanpsukenue, B;Ry— amekrpuye-
CKOE COTpOTHBIIEHHE Harpesatens, OM;S — [UIOU[Ab CEUEHUs HATPEBATENS, M;P—
HarpeBaTens, OM'M IIpH TeMueparype t.

JunaMeTp U OKHA HarpeBATENs, M, ONPEICILIIOTCA 110 GopMyaaM

2

_ [
f=3 74 > (78)
™ P ya
IIpu mepesadyu TEIUIOBOTO MOTOKA HM3IyYEHHEM HPEENbHO IOIYC-
THMAs yJembHas IOBEPXHOCTHAS MOINHOCTb, BT/M’, ompememsercs o

dbopmye
T (T ¢
Pya, =Cop ( %)oj ’( "/100) aG

TOE Cnp— OPUBEIEHHBIA KOO(QOMIUEHT H3IydYeHHs MACAIbHOTO HArpeBaTeld,
Br/m’K Ty TeMIepaTypa Harpeatess, K;T,,— TeMIlepaTypa HarpeBacMOro MaTepHa-
na, K.

35
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Ipusenennsiii Ko3OGUIUEHT U3TYICHUSI WICATHHOTO HATPEBATEIS
onpeaensercs no Gopmye

¢, =57/ %m + i“ (% —1] . (80)

TAe €,— OTHOCHTENLHEIH KOI(HIMEHT W3MyueHNs (CTENeHb YePHOTH) HAIPEBATEIL,;

€ i b H3IydeHHs (CTENCHb YePHOTE) HATPERASMOro Ma-

BT D

TepHaa.

TIpenenpHO JOMycTHMAs YAENbHAS HOBEPXHOCTHAS MOIIHOCTH pe-
AIBHOTO HATPEBATENS ONpeaesseTcs no hopmyne

Py =Py, Oy O OO, (81)

Koopdunpent o, xapaxrepusyeT 3 eKTHBHOCTD H3IyIeHIA CHC-
TeMbl HarpeBatess. il MpOBOIOYHOM CIIMpaiy, pasMEIleHHOH Ha MOI0Y-
K& WM KEPaMUMeCKoi Tpydke o, = 0,32. Koadduument mara o, yaarsi-
BAET 3aBUCHMOCTD Py, OT OTHOCUTEIBHOIO BUTKOBOTO pacctosuus h/d[9].

Koaddurment o, onpeznenseT BIASHAEE Hap,, NPUBEIEHHOTO KO-
¢duIIeHTa MTyIeHHd (CTelleHb UepHOTEHI) pealbHoro Harpesatens [9].

Koathduuuent n3ny4deHus (CTENEHb YEPHOTHI) PEANTBHOTO HArpeBa-
TeJI OIpeIensiercs o GopMyie

A
¢, =57/ % +A—m[% —1) , (82)

T Asr— IUIOMIAIb TEIUIOBOCIIPHHHMAIOIICH OBEPXHOCTH HATPEBAEMOTO TENa, M;Aq—
IUIOINA/b IOBEPXHOCTH CTEH YCTAHOBKH, 3aHATHIX HATPEBATEIAMH, M .

Kooddurment o, yuuTHIBaeT BIMSHHE OTHOCHUTEIBHBIX DPasMEpoB
HArpeBaeMoro Teja Ha Py, U 3aBUCHT OT OTHOIIEHNS A,/A [9];

opu Ay /A>0,8a, =1; npu An/A<0,3 mompaBkn o, U o He
BBOJSAT).

T'eomeTpuuecKne pa3sMepsl CIIUPaI:
36
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a) miar ButkoB h=(3,2...4,8)d:

6) auamerp cimpanu D=(6...10)d;

B) uncio BuTKoB w=1/(h* + (nD)?)"*; T) nnmHa cnmpanu L=hw.
Topsnok pacdeTa 1o paboueMy TOKY:

OnpenensioT pabounii TOK HATPERATEIA:

I

p

- »(83)
m-n-U,

Iac P- MOIITHOCTE YCTAaHOBKH, KBT; m— YUCJIO (1)33; N— YHCI0 NapauIC/IBHBIX crmpaﬂef[

Ha ogHy dasy.

YceraHOBHBIIYIOCS TeMIepaTypy HarpeBaTels MPHHUMAIOT H3 cle-
JYIOIIUX YCIOBHIL:

o= e T AL(8D)

TTe trop— JOIMYCTHMAS paGodas TeMIepaTypa MaTeprana HarperaTend, °C,tys— pabouad
TeMIepaTypa ycTaHOBKY, °C,At— IIPEBLINICHHE TeMIEPATyphl HAIPEBaTelId Hajl TeMIle-
paTypoli HarpeBaeMoro MaTepHana, °C.

ITo m3BecTHBHIM 3HAYEHUAM tyn " Ip OIPEACIIAIOT U3 CIIPABOYHEIX
JAAHHBIX JUAMCTP NPOBOJIOKH HArPCBATCIIA.
Z[J'II/IHa IIPOBOJIOKU HArpeBaTCIIs OIPEACICTCS M0 CICAYIOIEMY BEI-
PaXEHUIO:
2
RS =d"U,
=—=—",(85)
p 4pl

14

Ecnu KOHCTPYKUMS WM YCIOBUS PAbOTHI HATPEBATENS HE COOTBET-
CTBYIOT TabJIMYHBIM, TO HATPEBATEIbHBIC SMEMEHTHl PACCIUTHIBAIOT O yC-
JIOBHOH (pacueTHO# TeMnepaType).

o=tk k. (86)

I'eoMeTpryecKue pasMephl CIMPANy ONPEACIOTCE MO paHee MpH-
BCJACHHBIM OTHOILICHHSIM.
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TMIPUMEP DJIEKTPHYECKOT QO PACUETA HATPEBATEJIE

PaccuuTaTh HarpeBaTE/IbHBIE 3JIEMEHTH KAMEPBI MOIIHOCTBIO 15 KBT
AL CYUIKH 3NEKTpoABUrareseil mocne pemonTta. Harpeparenu — mpoBo-
JI04Hag crmpais u3 ciiapa X20H80; oTHOoCHTENbHBII KO3 GHUIHEHT H3ITy-
UeHHs HATpeBaTel €, =0,65, OTHOCUTENBHEIH KOYPOUIUSHT H3TyIeHHST
HarpesaeMoro teina e, = 0,75, MakcuMabHas Temueparypa cyuku 180 °C.

OTHOIICHHE UIOLIAY TEIIOBOCIIPUHUMAIOIIEH MOBEPXHOCTH ANIEK-
TpoZABHTaTeNell K IIOMANH IIOBEPXHOCTH CTeH KaMephl, 3aHATON HarpeBa-
TenaMu, A,/A., = 0,9. Hanpsixenve cetu 380/220 B

IMpuBenennsii KOI(QOUITHEHT H3TydeHHs] CHCTeMbl HarpeBaTelb —
HArpeBaeMblIil MaTEPUAI Cop, Br/(m*K?) onpenensieres no dopmyre:

1 A 1
c., =57/ —+—7 —~1]|, (87
S |:eH.T Ac.r (CH J:| ( )

o =T ——+09 —— =3IBr/(mM” - K*).
065 075

TemmnepaTypa 2neKTpOABUraTENeH IPH CyITIKe:
Tyr = 180+273 =453 K.

Temnepatypy Harpesateneit U3 Huxpoma X20H8O npumem 1000 °C.
Torga T,= 1000 + 273 = 1273 K
V nesbHas IOBEPXHOCTHAS MOITHOCTE H/IeaIbHOTO HarPeBaTels:

- cm{(T%oJ - [T“/looﬂ(%)
Py, = 3,1[(127%00)“ - (45%00)4} =80104Br /.

Koabduuuenr >dhexTuBHOCTH HarpeBaTeNs, BHIIOIHEHHOTO B BUIE
IIPOBOJIOTHOMN CIIHPANH, O = 0,32.
Koadounuent mara o, = 1,4 mpu h/d=3.
Koadpdumnuent o, = 0,8mpu ¢y, =3,1 Br/(M>K).
Kosddmmuent o, = 1 npn Aw/A =09.
38
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y,HGJ'H)Ha}I TIOBEPXHOCTHASL MOIMHOCTL PEAJILHOT'O HArpeBaTeiid, BbI-
TIOTHEHHOT'O B BUJEC CIIUPpaIN U3 HHXpOMOBOﬁ IIPOBOJIOKH:

Pyu= py%aﬁamacap k4
Py = 80,104-10°-0,32-1,4-0,8-1=28,71-10° Bm / m>.

MountHocTs oHOH crivpan

P
P,=——.(89)
m-n

o
TIe m— 9ucIo (as;n— IUcio NapauelbHBIX cIupaneil Ha hasy.

P :£:4,2KBT.
3-2

<

VYV aensHOE COMPOTHRICHHE HUXpoMa Npu Temneparype 1000 °C

Prooe = Pao [1+0‘R (1000—20)], 90)

Pron =11:107[1+0,00028 (1000 —20)| = 1,13-107° Ons- m.

Ilpu coennmenyn HarpepaTenel B 36e3my Ug =220 B.
JlaMeTp HUXpOMOBOH IPOBOJIOKHU JIJISI HArPEBaTEICH:

4p,P?
d=3/ =2 (91)
L UCIprn

[4-113-10° -(4.2-10')

d= 5 = - =0,83-10"m.
3,147 - 2207 - 28,71-10°
JliuHa IpOBOJIOKH OJHOM crpaiu:
PU;
£=3—"-,(92)
47 Py
3 2
4,2.10° - 220 250

e
V4-314.113-10 ©-(28,71:10

—
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ITar cimpamm
h=4d, 93)
h=4:0,083-107=3,32-10"m.
JuaMeTp crupanu
D=10d, (94)
D=10-0,83-10"=8,3-10"m.

Yucno BUTKOB Clrpain:

L Yy, ,(95)
Jh> +(@D)’
W 259 2086
\/(3,32~10’3)2 +(3,14-83-107)*
JliuHa oo crimparni:
L =wh, 96)

L=9863,32:10%=327m.

ITopsiok BIeKTPHIecKOTo pacueTa O BCEMH HeOOXOIMMBIMHE CIpa-
BOYHBIMH MaTepHaIlaMH NIPE/ICTaBNICH B JIATEpaType [9].
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BUBJIAOTPAOUUYECKHNA CIINCOK

OcHoBHOH

1.bapanos JI.A.CBETOTEXHHMKA U 3ICKTPOTEXHONOIHA: yueh.nocobue
s By3oB / JILA. Bapanos, B.A. 3axapos. — M.: KonocC, 2008. — 344 c.:
ui. - (YueOnuku u yueGHbIe 1oco0Ms s CTYACHTOB BY30R).

2.boponnal.®.ABToMaTH3aHA TEXHOJOTHUECKUX MPOIECCOB /
W.®. Boponun, F0.A. Cyauuk. — M.: KonocC, 2005. — 344 c.: nn. - (Yue6b-
HUKH H y4eOHbIe TOCOOHS JUIs CTYISHTOB BY30B).

3.CyBopuH, A.B. DIeKTPOTEXHONIOIMYECKUE YCTAHOBKU [ DIEKTPOH-
HBIH pecype]: yae6.mocobue /A.B. CyBopHH. — DIEKTPOH. TEKCTOBBIE TaH. —

Kpacrospck: Cub. denep. yuusepcurer, 2014. — Pexum gocryna:
b : Moakrend mhn?hoak—d 1
HonoaHuTeIbHbII

4. FOnaep U.B.OcHOBEI anexTpoTepMun: yued.mocodue / n.B.

IOnaes, E.H. XKusonucues, A.M. I'nynikos; @I'OY BIIO Bonrorp. 'CXA.
— Bomnrorpan: Husa, 2010. — 160.

5. 3axapos A.A. [IpuMeHeHHE TEIUIOTEL B CEIBbCKOM X03siicTBe.M.:
Arponpomuszaat,1990.

6. 3axapo A.A. TIpakTHKyM II0 TPHMEHEHHIO TEIUIOTHI M TEILIO-
crnabkeHne B celIbCKOM Xo3saiicTee. M.: Koimoc,1995.

7. lnaxos JLIT. Bnexrpugeckuit npusoxa. M.: KoxocC,2006. —279¢.

8. Muxanpuyk A H. CnyTHuk censckoro 3nekrpuka / A.H. Muxans-
uyk. — M.: Poccensxosuzaar, 2001. — 350 c.

9 Tatinyx B.H., lImurens B.H. TIpakTHKYM [0 2JI€KTPOTEXHOIOTHH.
— M.: Arponpomuzaat, 1989 r.

10. IIpaBuia ycTpoiicTea 3aekTpoycTadoBok (IIVD). Usa. 7-¢, nepe-
pab. u gom. — M.: MUDD, 2014. — 546 c.
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IMPUIOXKEHUE 1

HOpMLI BLIHGJ'IGHI/Iﬁ JKUBOTHBIMHU TEIIOTEHIL, YITIEKUCIIOTEI U BOJSHBIX IIapOB

HOpMBI BBI[[BJ'IBHI/Iﬁ Ha OHY TOJIOBY

SKUBAS
Bua u rpynma MR MOTOKA | yIJEKHC-
JKHUBOTHBIX Kr ? CBO60}1HOﬁ JOTHL, BOOSHBIX
TEWIOTH, BT /4 napos, /4
1 2 4 5
KopoBsl cyxoctolinble u 400 437 79 250
HETeJH 3a JIBa Mecsla 10 600 565 120 323
oTena
Koposst 400 463 87 265
.TAKTUPYIOIHE(C YA0EM 500 530 110 303
10 m) 600 592 134 338
Koposr! nakTupyomue(c 400 215 92 395
yroem 15 1) 500 587 116 336
600 651 139 373
40 59 1 34
Tendra B Bo3pacte 10 6 80 141 26 81
. 120 183 42 105
160 5 5 123
MONOIHSAK OT 6 MECAUCB 140 24 33 128
ncrape 200 79 44 160
300 2 62 207
XpAKU-TIPOU3BOAUTENH 100 | 247 44 42
300 433 7 250
Martku X0I0CThIE U 100 204 36 17
CyHOpOCHEIE 200 271 49 56
Matkn TsKenocynopoc- 100 242 43 39
Hbe(3a 7... 10 mmeit go| 150 284 51 164
onopoca) 200 321 58 180
Matku MOACOCHBIC CITO- 100 488 88 282
pocATaMH 150 558 100 320
200 646 115 370
IlopocsTa 10 AByXMe- 72 3 4
CYHOTO BO3pacTa 5 92 § 5
TlopocsTa-oTHEMBIIIN 102 6
121 P 1





image35.png
Oxounvanune [TIPUJIOKEHNA 1

1 2 3 4 5
PeMoHTHEIH B OTKOp- 0 155 28 8
N 80 215 39 124
MOYHBIIMOJIOHSK 120 63 77 151
B3pocible CBUHBH HAOT- 100 265 48 153
200 351 63 202
Kopue 300 463 83 267
IIpumeyanns.

1. Jannsre npusenenst mo OHTII 1-77 uw OHTII 2-77.

2. HopMEI BEIIETICHHH KUBOTHBIMY IIPHBEICHEI IPH TEMIIEPaType B ITOMEIICHHN
+10 °C u OTHOCHMTENBHOH BIAXKHOCTH Bo3ayxa 70% M1a KpyIHOrO POraTroro CKOTa U
70...75% n1s1 cBUHEH.

3. Ilpun apyrux TeMmepaTypax t, HOPMBI BBIICICHHIl TEINIOTHI M BJIAru OI-
penensioT ¢ yuerom, kosddumuenta ki, yKa3aHHBIX B IPUIOKCHNN 2.

4.Ipue,=80...85% KonnIecTBa BHIAEICHHBIX KHBOTHBIMH TEILIOTHI, YIJIEKHCIO-
TEI 1 BOJSIHBIX TIApOB YBEIUUMBAIOT Ha 3%.
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IMTPUJIOKEHUE 2

HOHpaBO‘{HI;Ie KOBq)(bI/IHI/IeHTBI K, U OIIpEACIICHNS TEIUIOTEL U BJIaTH,
BBIACIIACMBIX )XUBOTHBIMH IIPW PA3JIUYHBIX TCMIICPATYPaX BO3OYXa
B IIOMCIOICHUUN

Koaddumuents: k, nms
OIPENEICHHS KOIHEECTBA

Temneparypa CBOOOIHONTEILIOTEI, BOJSHBIX IIAPOB,
BO3IyXa BBIICTIACMOIT BBIJESEMBIX
B [IOMELICHUN
KPYIHBIM
KpPYIIHBIM POTa-
CBHHBSIMH pOTaThIM | CBHHBSMH
TBIM CKOTOM
CKOTOM

-5 1,43 1,59 0,67 0,72
0 1,21 1,25 0,76 0,85
+5 1,12 1,08 0,86 0,98
+10 1,00 1,00 1,00 1,00
+15 0,85 0,86 1,24 1,13
+ 20 0,63 0,67 1,70 1,50





image1.png
OITPEJIEJIEHHE MONIHOCTH 3JIEKTPOKAJIOPUDEPA

T prdepaQ.(kl/) AL

OTOHI/ITCJ'ILHO—B€HTI/IJ’I${I.IPIOHHOI>‘I CHUCTEMBI JKNBOTHOBOAYECKUX TOMEIIEHUN
OIIPEACIISIETCA U3 YpaBHEHUA TEILUIOBOT'O Oasamca:

Q = Qo+ Qs Qs ey
rae Qo — TEIIOmOTEpPH HUepe3 orpaxkacHue momeleHuil, k/Dx/4;Q, — Temnonorepun,
obycinoBneHnsle BeHTHIsAIHeH, kK/DK/4; Q, — TewioTa, BEAeNseMas KUBOTHBIMH,

Tennonorepu uepes orpakaeHUs] MOIyT OBITH ONpeeTeHB! 110 Hop-
Myle

Qo= q oV (Bsu— 64), ()

TIe qo — TEINIOBasA XapaKTEPUCTHKA [TOMEIIEHHS, T. €. KOJMYECTBO TEILIOTHI, TepAeMOe
3a 1 uac onuMM KyGUueCKHM MeTpoM oGbema npu passocti Temmeparyp 1°C, klhr/(m°
Tpana) (dannbie apuanma);V. —0GheM HOMEIICHHS, M (IPOH3BE/GHUE YIEIHHOTO

o6beMa TOMEIIEHHSHA KOJMYECTBO TOMOB N, Oaunbie eapuauma); O 04—

TeMIepaTypa BHYTPH U CHapyXH noMmetnenud, °C(dannvie 6apuanma).
Konugectso Tema, TepsaeMoro ¢ BEHTUIALUCH:
Qu=L; ¢5¥5 (05— 00) =ks V- €55 (02— 60), 3
rie L~ pacuerHas NpOM3BOIMTENBHOCTE BEHTHILIMOHHBIX YCTAHOBOK, M/, Co—

yIeIbHAs TEIIOEMKOCTb BO3ayxXa, Cx=1,0 kJDx/(Kkrrpan); v, IIOTHOCT BO3AYXa, Y5=1,2
Kr/M3; Ks— UaCOBas KPATHOCTH BO3AYX000MeHa; V —00bEM IIOMEIICHHUS, M .

ITpon3BOANTENFHOCTE BEHTHIAIIMOHHBIX YCTaHOBOK L IIpH ompere-
JICHHH MOIIHOCTH YCTPOWCTB OTOILICHHS] HAXOQUTCS IO YAAICHHIO H30bI-
TOYHOMH BJATH WIH YIJIEKHCIOTHL. PacueT peKoMeHyeTcs BecTH B KyOmde-
CKHX METPax Ha rojoBy B Hac. B KadecTBe pacHeTHOr0 NPHHHMACTCS
Gonbliee 3HAUEHHE PAcXoja, MONYYeHHOTO JUI YKa3aHHBIX BpPEeIHOCTEH.
MeToarKa COOTBETCTBYIOIMX PacueTOB IPHUBEICHA B IuTeparype [1].

YacoBoii 06BEM IIPHTOUHOTO BO3AYX4, M /4. HEOBXOIUMOTO JUTS TIO-
HIDKEHUS] KOHIIEHTPAI[HH YTIIEKHCIIOTH], BEIYUCILIIOT IO hopMyIIe
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IMMPUJIOXKEHUE 3

Hopwmp! Beienennit B3pociioit nTUmei TemoTh, YTISKUCIOTH

¥ BOOAHBIX NIAPOB

Hopwms! Belteniennit Ha 1 KT 5KHBOM

MacCBhI IITHIIBI

JKUBAsE
Bu rrunist MMOTOKA CBO- BOJSHBIX
Macca, KT . YIIICKUCITOTEI,
GoHol Tem- apos,
/g
noTel, BT r/a
Kypb! sHIHBIX TIOpO 1,5...1,7 6,8 1,54 4,50
(B KJIETKAX)
Kypbl MACHBIX TOpOX 3,0..3,5 5,9 1,44 3,75
(Ha moJy)
Hupeiiku 6,0..7,0 4.8 1,32 4,20
Y1ku 3,5 7.9 1,11 5,70
T'yen 5,0...6,0 29 1.00 3,00
ITpumeyanus.

1.{anmsie npusenens: no OHTII 4-79.

2.HopMB! BbIIeISHUH B3pOCIIOf ITHIBI IPHBEICHBI IPH TeMIIEpaType BHYTPEH-
Hero Bozayxa 16...20 °C n onrtuMansHOH oTHOCHTENbHOH BiIaxkHOCTH 60...70%.

3.IIpu OpyTHX TeMIIepaTypax t, HOPMBI BBLICIEHHIT ONPEAETIAIOTCS C YHETOM KO-

3¢ dumuenToB ki, yKa3aHHBIX B IPHIOKEHHH 4.
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MMPUJIOKEHUE 4

Ionpasounsie koddduUIHEHTH ki 1115 OIIpe/ieneH sl TeIIIOTh,
YIJIEKUCIIOTHI M BIIATH, BBIACIAEMBIX B3POCIION IITUIEH MPU Pa3IHYHBIX
TeMIepaTypax Bo3lyxa B OMEILEHUH

Kosbdunuents k;,
Temmepatypa
LTS OTIPSACIICHUS KOHIECTBA
BO3/yXa B TIOMEINEHHUM,
. YIJEKUCIOTH
t, °C CBOOOIHON TEIIOTE

BOJISIHBIX TIAPOB

8 1,10 0,90

12 1,05 0,90

16 1,00 1,00

20 1,00 1,00

24 1,05 1,05

28 1,10 1,22
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IMTPUJIOKEHUE 5

Hd —guarpamma BogsiHoTO Iapa

20002

PO |

4

ey
/Xy

NN\ RO ERESCNENERE

|20y .v

LLLLS L LN
IS 7 L& 7777777 % >_
X7 /87777777 _
&
N
o
% N
8775 4 nw.o.’
W5z, 5N
< X%
o)
ao
)
" ’? .
\\\\\\\\\ wE
77T o
’.-lll
wwnﬂnwaﬁﬂnmmw; S amai« ..... ASEY
AR A, »&&W\m\ i

47




image40.png
IMPUJIOKEHUE 6

OCHOBHBIE TeXHHUECKNE TAHHbIE
BeHTHIITOPOB 114-70

Yactota
Ilopaua, |[lonnoe nas- Mor-
BPAIICHUS
3 2 >
uamerp| THIC.M /4 | neuue, H/m HOCTh, KBT| KT
Huaverp ’ 06/MIH ’ A
pabowuero A
oT | Ao oT o oT o | or | mo

300 055| 33 | 157 | 1113 1410 |2850| 0,6 | 1 75,5

400 | 0,87 | 4,25| 157 | 491 | 930 |1410| 0,6 | 1 715

500 1,45 8,3 | 177 | 815 | 930 |1420| 1,0 | 1,7| 80,0

600 2,6 |14,5| 255 | 1180 | 930 |1440| 1,7 | 45| 805

700 4,1 | 24 | 314 | 1680 | 930 |1460| 2,8 | 10 | 80,0

5‘9‘; oo|\1 o m‘h‘w‘ Ne peHTHISITOpA

800 64 | 23 | 500 2900 950 | — | 7,0 | — | 80,0
800 35| 36 | 295 | 2360 970 |1500| 10 | — | 80,0
1000 | 5,7 | 57 | 295 |2310| 540 |1200| 20 | — | 80,0
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IMMPUJIOKEHUE 7

OcHOBHBIC TEXHUYECKHE JTaHHEIC BHGKTpOZ{BHraTeJISﬁ

OCHOBHOTO HCIIOJIHGHHS cepun 4A

Tunopazmep
IMEKTPO-
JIBHTATEs

[Ipu HoMmu-
HaIIbHOM

pexuMe

= =
4

Su.%

N

Kp»
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w
(=3
Q
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CHHXpOHHas YacToTa BpatieHus 3000 o6/MuE
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0,0059
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0,0075
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0,75
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40,0
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1,8
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1,1
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1,5
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4A10054

3,0

82

0,83

44

31,0

6,0

2,0

1,6

2,4

0,0087

4A100L4

4,0

84

0,84

4,6

315

6,0

2,0

1,6

2,4

0,011

4A112M4

5.5

85,5

0,85

3,6

25,0

7.0

2,0

1,6

2.2

0,017
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Oxonuanne [TPUJIOXKEHMA 7

1 2 3 4 5 6 | 7|8 10 12
4A132M4 | 11,0/87,5[0,87| 2,8 [19,5|7,5(2,2| 1,7 |3,0| 004 | 77
4A16084 [15,0/88,5/0,88| 2,3 [16,0/7,0{1,4| 1,0 {2,3| 010 |135
4A160M4 | 18,5(89,5(0,88 | 2,2 |16,0(7,0|1,4| 1,0 |2,3| 013 | 160
4A18084 |22,0190,0|0,90| 2,0 |14,0(6,5|1,4| 1,0 |2,3] 0,19 |175
4A180M4 |30,0|91,0{0,84| 1,9 |140|6,5|1.4| 1,0 [2,3| 023 |195
4A200M4 |37,0191,0{090| 1,7 |10,0|7,0|1.4| 1,0 [2,5| 037 |270

CuHxpoHHas dacToTa BpateHus 1000 o6/MuH

4A80A6Y3|0,75| 69 |0,74| 8.4 | 37 [40]|2,0| 1,6 |2,2| 0,0031 | 17,4
4A80B6Y3| 1,1 | 74 |0,74| 8,0 | 38 |4,0|12,0] 1,6 [2,2]| 0,0046 |20,4
14A90L6 | 1,5 | 75 |0,74| 6,4 | 31 |4,5|2,0| 1,7 [2,2] 0,0073 | 28,7
4A100L6 | 2,2 | 81 |0,73| 5,1 |255]5,0|2,0| 1,6 [2,2| 0013 |42,0
4A112MA6| 3,0 | 81 |0,76| 4,7 |37,016,0(2,0| 1,8 |2,5| 0,017 [56,0
4A112MB| 4,0 | 82 [0,81| 5,1 |38,0{6,0{2,0| 1,8 |2,5| 0,021 |56,0
4A13286 | 5,5 | 85 |0,80] 3,3 |36,0(6,0(2,0| 1.8 |2,5| 004 [77,0
4A132M6 | 7,5 |185,5[0,81| 3,2 {26,0|6,0{2,0| 1,8 |2,5| 0,058 {93,0
4A160S86 [11,5|86,0|0,86| 2,7 [15,0/6,0{1,2| 1,0 [2,0]| 0,14 |135
4A160M6 | 15,0 87,5(0,87| 2,6 |14,0(6,0{1,2| 1,0 |2,0| 0,18 | 160
4A180M6 | 18,5 /88,0087 | 2,4 [135(6,0{1,2| 1,0 |2,0| 022 |195
4A200M6 | 22,0(90,01090| 2,3 [13,5]6,5(1,3| 1,0 |24| 040 |270
4A200L6 |30,0190,5(/0,90| 2,1 |13,5]6,5(1,3| 1,0 |2,4| 045 |310
4A225M6|37,0191,0{0,89| 1,8 |11,5|6,5{1,2| 1,0 |2,3| 0,74 |355
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OcHOBHBIC TEXHUYECKHE JTaHHEIC BHGKTpOZ{BHraTeJIeﬁ

OCHOBHOTO HCIIOJIHEHuUs cepun AP

IMTPUJIOKEHUE 8

IIpu HoMHHANEHOM
pexuMe
0K
P graropd X T
s | Yac- o o
Tun geurarens KBT | jora | DU = . in Mo | My | W | 2o
manps-| X 2
Bpa- = 8
B JKEHUH | 4
o 0B,
A
1 2 3 4 5 7 8 9 10 11
AHP63B2 0,55 | 2730 | 1,31 | 750 | 0,85 | 50 | 2,2 | 1,8 | 2,2 |0,00095
AWP71A2 0,75 | 2820 | 1,75 | 79,0 | 0,80 | 6,0 | 2,6 | 1,6 | 2,7 |0,00095
AWP71B2 1,1 | 2805|255 | 795|080 | 60| 22 | 16|24 00011
AVIPS0A2 1,5 | 2850 | 33 | 81,0 | 08565 | 22 | 1,8 ] 2600018
AWPSOB2 22 | 2850 | 4,6 | 83,0 | 0,87 | 64| 2,1 | 18|26 |0,0021
AHWP90L2 3,0 | 2850 | 6,1 | 845|088 | 70| 2,0 | 1,6 | 2,2 |0,0035
AIP100S2 40 | 2850 79 | 870 | 088 | 75| 2,0 | 1,6 | 2,4 | 0,0055
AHP100L2 55 | 2850 | 10,7 | 88,0 | 089 | 7,5 | 2,1 | 1,6 | 2,4 | 0,0070
ANP112M2 7,5 | 2895 | 14,7 | 88,0 | 088 | 75| 2,0 | 1,6 | 2,2 | 0,010
AHWP132M2 11 | 2910 | 21,1 | 88,0 | 090 | 75| 1,6 | 1,2 | 22| 0,023
AHWP160S2 15,0 | 2910 | 285 | 90,0 | 0,89 | 7,0 | 1,8 | 1,7 | 2,7 | 0,043
AWP160M2 | 18,5 | 2910 | 34,5 | 90,5 | 090 | 7,0 | 2,0 | 1,8 | 2,7 | 0,048
AVPI80S2 | 22,0 | 2920 | 41,5 | 90,5 | 089 | 7,0 | 2,0 | 1,9 | 2,7 | 0,063
AMP180OM2 | 30,0 | 2925 | 554 | 91,5 ( 090 | 7,5 | 22 | 1,9 | 3,0 | 0,076
AWP200M2 | 37,0 | 2940 | 71,0 | 91,0 | 087 | 7,0 | 1,6 | 1,5 |28 | 0,12
AIIP200L2 | 45,0 | 2940 | 84,5 | 92,0 | 0,88 | 7,5 | 1.8 | 1,5 |28 | 0,13
AWP71A4 0,56 | 1350 | 1,61 | 75,0 | 0,73 | 50| 23 | 1,8 | 2,4 | 0,0013
AWP71B4 0,75 | 1350 | 1,90 | 75,0 | 0,80 | 5,0 | 2,5 | 1,6 | 2,6 | 0,0015
AVPS0A4 1,1 | 1395|275 | 76,5 | 0,77 | 50 | 2,2 | 1,7 | 2,4 | 0,0034
AHWPSOB4 1,5 | 1395 | 3,52 | 78,5 | 0,80 | 53 | 22 | 1,6 | 24 | 0,0035
AWP90L4 22 1395|498 | 81,0 | 0,81 | 65| 22 | 1,6 | 2,4 | 0,0056
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Oxounvanne [IPUJIOKEHISA 8

1 2 3 4 5 7 10
AWP100S4 30 | 1410 | 6,7 | 82,0 | 082 | 7,0 | 2,0 | 1,6 | 2,2 | 0,0085
AIP100L4 4,0 | 1410 | 8,52 | 850 | 0,84 | 6,0 | 2,1 | 1,6 | 24 | 0,011
AWP112M4 55 | 1430 | 11,3 | 86,0 | 086 | 6,0 | 2,0 | 1,6 | 2,5 | 0,016
ANP13284 75 | 1440 | 151 | 87,5 | 0,86 | 7,5 | 2,0 | 1,6 | 2,5 | 0,027
AWP132M4 | 11,0 | 1450 | 22,2 | 88,5 | 0,85 | 7,5 | 22 | 1,6 | 3,1 | 0,038
AIP160S4 150 | 1455 | 285 | 90,0 | 089 | 70| 1,9 | 1,8 | 2,9 | 0,080
AWP160M4 | 18,5 | 1455 | 349 | 90,5 | 089 | 7,0 | 1.9 | 1,8 | 29| 0,10
AVIP180S4 | 22,0 | 1465 | 42,5 | 90,5 | 087 | 70 | 1,7 | 1,5 |27 | 0O1l6
AWP180M4 | 30,0 | 1470 | 57,0 | 92,0 | 087 | 7,0 | 1,7 | 1,5 | 27| 0,20
AIIP200M4 | 37,0 | 1470 | 683 | 92,5 | 0,89 | 75| 1,7 | 1,6 | 2,7 | 027
AWP200L4 | 45,0 | 1470 | 83,1 | 925 | 089 | 75| 1,7 | 1,6 | 2,7 | 032

CuaxponHas yactoTa Bpamenus 1000 o6/Mun
AMP71B6 055 | 915 | 1,74 | 69,0 | 0,68 | 45| 1,9 | 1,6 | 2,2 | 0,0022
AHPB0AG6 0,75 | 920 | 2,26 | 71,0 | 0,71 | 40| 2,1 | 1,6 | 2,2 | 0,0033
AVIP80B6 1,1 | 920 3,05 | 750 | 0,74 | 45| 22 | 1,8 | 2,3 |0,0048
AMPI0L6 1,5 |925| 4,16 | 76,0 | 0,72 | 6,0 | 2,0 | 1,6 | 2,2 | 0,0073
AWP100L6 22 | 945|558 | 815|074 |60 | 19 | 1,6 | 22| 0,013
AIP112MA6 | 3,0 |950| 74 | 81,5 076 | 60| 2,0 | 1,6 |22 | 0,017
AWP112MB6 40 |950| 91 | 825 | 081 |60 | 20 | 1,6 22| 0021
ANP13286 55 |90 123 | 850 | 080 | 70 | 2,0 | 1,6 | 2,2 | 0,038
AWP 132M6 75 | 960 | 16,5 | 855 | 081 | 7,0 | 2,0 | 1,6 | 2,2 | 0,055
AHP160S6 11,0 | 970 | 22,9 | 88,0 | 0,83 | 65| 2,0 | 1,6 | 2,7 | 0,12
AWP 160M6 150 | 970 | 30,5 | 830 | 085 | 65| 20 | 1,6 | 27| 0,15
AITP180M6 185 | 980 | 369 | 89,5 | 0,85 | 65| 1.8 | 1,6 | 24 | 0,24
AVP200M6 22,0 | 980 | 44,8 | 90,0 | 0,83 | 65| 1,6 | 14 | 24 | 041
AIP200L6 30,0 | 975 | 596 | 900 | 0,85 | 6,5 | 1,6 | 1,4 | 24 | 046
ANP225M6 37,0 | 980 | 72,7 | 910 | 0,85 | 65| L5 | 14 | 23| 0,64
ANP25086 45,0 | 987 | 87,0 | 92,5 | 0,85 | 65| 1,5 | 14 |23 1,1
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Tpy0uartsie snekTpoHarpesarenu cepun TOH

OBosmasenie Montnocts, | Passepuyras Juamertp,
kBT JIMHA, CM MM
TOH 60 B 13/1,0 K 220 1,00 60 13
TOH 60 B 13/1,0 0 220 1,00 60 13
TOH 60 A 13/0,5 K 220 0,50 60 13
TOH 73 B 13/2,5 K 220 2,50 73 13
TOH 73 B 13/2,0 K 220 2,00 73 13
TOH 80 B 13/1,25 K 220 1,25 80 13
TOH 80 B 13/1,25 0220 1,25 80 13
TOH 80 B 13/2,0 K 220 2,00 80 13
TOH 100A 16/1,6 K 220 1,60 100 16
TOH 80 B 13/1,250220 1,25 80 13
TOH 100 B 13/1,0 K 220 1,00 100 13
TOH 120 A 13/2,5K 220 2,50 120 13
TOH 120 C 13/1,6 K 380 1,60 120 13
TOH 137 D 8.0/1,5K 220 1,50 137 8
TOH 140 B 16/3,5 K 220 2,00 140 16
TOH 145 C 13/2.0 K 220 2.00 145 13
TOH 150 E 13/2.0 K 220 2,00 150 13
TOH 170 1 13/2,0 K 220 2,00 170 13
TOH 173 A 13/3,0 K220 3,00 173 13
TOH 200 JT 13/2,5 K 220 2,50 200 13
TOH 200 E 16/2,5 K 220 2,50 200 16
TOH 200 C 13/3,15 K 220 3,15 200 13
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ITPUJIOXKEHME 10

TexHrueckas XapakTepHCTHKA YHHGHUITHPOBaHHBIXOpebpeHHpx TOHoB
XAPAKTEPHCTHKA ncngge
3HaYCHHE

HomuHanbHas MOITHOCTE, KBT 2.5

HomunansHoe HanpsibkeHue, B 220

Tok, A 11,3

Y nenbHas IOBEPX, MOLIHOCTE CIIUPATIH, Br/em? 28,2

VY enbHas HOBEpX, MOIIHOCTE OpeOpeHns HarpeBaTend,

Br/em® 056

JlnameTp BUTKA CIMPANIH, MM 5,5

JuaMeTp OpOBOIOKHA CIIUPATH, MM 0,75

Paspepuyrtasg anuHa NpoBOJIOKK COUpany, M 42

MaxkcnManbHas JOIyCTHMAs TeMIIepaTypa [OBEpXHOCTH 180

opebpenust , °C

IlonHas AnvHA HarpeBaTes, M 0,62

JlnuHa aKTUBHON HacTH HarpeBaTels, M 0,48

JuameTp TpyOKM HarpeBatels, MM 16,0

Martepuan TpyOKu HarpeBaTeIst Crl0

Martepuan ciupany HarpeBaTesst 20X80H

Marepnan 3acsmnKu

Oxuch Maraus

Tomuwna pebpa, MM 1,0
JuameTp opeOpeHus, MM 40 +1
Bricora pedpa, MM 11,0
IoBepXHOCTE OpeOpeHHs, M 0,29
ITar opeGpeHns, MM 3,5
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Py’XHOM Bo3zyxe. B cenbckoif MecTHOCTH €,=0,3...0,4 .

o 3
YacoBoii 00beM IPUTOYHOTO BO3LYXa, M /4, HEOOXOANMOTO A1 Pac-
TBOPEHHS BOJSHBIX HapOB HAXOMAT IO hopMyIre
w
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w ’ (5)
(dB —dy )p
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TTPMJIOXKEHME 11

TpexIoocHbIe aBTOMaTHUIECKHE BEIKIIouaTenu BAS1 1 BAS2

¢ HOMHHAJIBHBIM TOKOM 160 A, Hanpspxenuem o 660 B

OIIKC B nienm
*
Tunsse Lo Doweo  [leolim HIE™ b e 3508 3808, aeiier-
Leo/Tapacy | AelicTByrOmEE 3HA-
KIrodaren || A A o BYIOIIEE 3HA-
ueHHe, KA
ueHHe, KA
6,3, 8,0 2
BAS1-25 |25 10; 12,5 7; 10 1,35 2,5 - 5 -
16; 20; 25 3,8%*
0,3; 0,4; 0,5;
0,6;0,8; 1,0; 3
1,25; 1,6
BASIT25 |25| 20:2.5 | 14 12 - 5 -
3,15;4,0; 1.5
5,0;6,3; 8,0
10; 12,5 2,0
16; 20; 25 3
16 45 13
20; 25 5,0 13
BAS1-31 |10 37
31,5;40 . 1,35 6,0 16 6 30
BA52-31 | O = 10 § 2
50; 63 6,0 20
80; 100 6,0 28
16; 20; 25 3,6 13
BASIT3L | 10| 31,5;40 6,0 16
BAS2r31 | 0 50; 63 14 L2 6,0 20 6 30
80; 100 6,0 28
BA51-33 |16 80; 100 30
10 1,25 125 |—— 15 38
BAS52-33 | O 125; 160 ’ ’ 38
BASII33 | 16 80; 100 30
BAS2r33 | 0 125; 160 14 b 12,5 38 15 38

* 3nauenus IIKC ykazansl B nuxie 0-30. B nukne 0-30-30 snauenns ITKC mo-
TYT GBITH MEHBIIIEC U WX IPUHUMAOT IO KAaTAIOKHEIM JaHHBIM. Bee 3HaueHus opueH-

THUPOBOYHEIE M OyAyT YTOUHATHCS MO PE3yIbTATAM HCHBITAHUIA.
*% JIns BRIKITIOMATENnei co crenensio 3amutsl [P54 [IKC=2,0 kA
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TTPMJIOXKEHUE 12

Texauueckue JAHHEIC aBTOMAaTHYCCKUX BBIKITIOUATENeH

Tuna ATIS0b
HomunansHoe HanpsbkeHue, B
HomuHamsHBINM TOK TIEPEMEHHOTO
Tun BEKITIOUATENS TIOCTOSIHHOTO
pacuenuTest, A roxa TOKa HaCTOTOMH
50 m 60 I'y
JBa momoca
1,6;2.5:4
ATI50B-2MT 6,3; 10; 16 220 -
25; 40; 50; 63
Tpu momoca
AII50B-3MT 1,6;2,5; 4
ATIS0B-3M
ATI50B2-M3TH 6,3; 10; 16 - 500
ATIS0B2-MH
ATIS0B2-M3TH 25; 40; 50; 63
ATI50B2-M3TO 25 40; 50; 63 - -

[Ipumeyanne. KpaTHOCTD ycTaBKH TOKa MTHOBEHHOTO cpabaThlBaHUA (OTCEUKa)
K HOMHHATBEHOMY TOKY (I/ Liow)=3,5; 10,0
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ITPUJIOXKEHME 13

3HaueHuns KOS(bq)I/H_II/ICHTOB JJBL pacdeTa TOKa CpaGaTBIBaHI/Iﬂ OTCEYKH

ABTOMATUYIECKHU a i, yCTAHABIHBAEMBIX
B HETSX MICKTpoABUTaTencH
A ™
BTOMATHACCKIH Pacuenurens ks ko ky k,
BBIKITIOYATEITb
A3700; A3790 - PII
d oy L0 | 13 | 15
mpo- BPII
5 BOJHU- PMT 14 135 1,6
> I
«ICKIPODY KOBHIH | MT3-1 ’ ’ 2,2
ABM L1 11 18
A3110; ATIS0B; A3700; BA;
AE20 IMEKTPOMATHUTHBII 1.4 13 2,1
A3120; A3130; A3140 1,15 1.9
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TTPMJIOXKEHUE 14

TexHuueckas XapaKTepHCcTHKa MAaTHATHBIX ITycKaTeneit cepun 1IMJI

Upono u Hugexcr myckaTenel
ucnon- | HEPEBEPCUBHBIE | PEBEPCHBHBIE
Cre- | Hamuume n | HCHNC
TeHb | yCIOBHOE KOHTak-
3aru-| 0003HaUeHHe OB Y/A
BCIIOMO-|Ge3 perte| ¢ pene |6e3 pene| ¢ pene
ThI KHOTIOK —
HOH
LeTn
1 2 3 6 7 8
Homuuansssrii Tox 10 A
B 13 110004 - - - -
O3 KHONOK I 1p 110004 - [150104] - ;
11 - 121002 - - -
I[I+P 13 - 122002 - - 172002
II+P+J1 - 123002 - - -
P34 11 - - - 161102 -
ITI+111+P Ip - /4 - l1e2100] -
TI1+IT11+P+JT - - - 163102 -
HomuHanbHbIH TOK 25 A
\ [210004 ] [ N
IPO0 | Bes xHoMOK ‘ ‘210104‘ ‘250104‘ - ‘ -
HomunansHbrii Tox 25 A
P 13 - 221002 - - -
11 - 222002 - - 272002
II+P+J1 - 223002 - - -
P54 - - - 261102 -
miarip | p - 2 - |262102] -
TI1+IT11+P+]T - - 263102 -
Homunansustii Tox 40 A
TIPO0 | bes xnomok | 13+1p | 310004 - 350004 - -
- 321002 - - -
[1 - 322002 - - 372002
II+P+J1 o - 323002 - - -
P54 p 13+1p - C - 361002 -
II1+I111+P - - - 362002 -
TI1+IT11+P+]T - - 363002 -
HomuHanbHbIH TOK 63 A
+ 4 [450004] - [ .

58
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Oxonuanne [TPUIJIOKEHUSA 14

1] 2 [ 3 [ 4 ["5 [ ¢ [ 7 [ 8§
HomunansHbri TOk 63 A
P - 421002 - - -
11 - 422002 - - 472002
II+P+J1 - 423002 - - -
P54 P 13+1p - - - 161002 -
IT1+I111+P - - - 462002 | -
TI1+IT114+P+HIT - - 463002 -
Homunanbueiii Tox 80 A
3t1p | 510004 - 550004 - -
31t2n | 510104 - 55010 - -
IPO0 | Be3 xHOmOK 3+3p | 510204 - 550204 B -
3+1p | 510304 - 550304 - -
3+1lp | 510404 - 550404 - -
3+1p - 521002 - 561002 | 571002
3+2n - 521102 - 561102 -
P54 P 31+3p - 1521202 - [561202| -
3tlp - 521302 - 561302 -
3t1n - 521402 - 561402 -
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ITPUJIOXKEHME 15

TexHIIeckne JaHHBIE 3JeKTPOTeINIOBHIX pene Tuma PTJI

[IPH HOMUHAJIBHOM Hanpsbkenuu 660 B

MomuocTs, | MOLHOCTS T (xBT) npu
IIpenens pe-
notpebase- | uactore 50 u 60 I'u u Hanpsokenun, B
TYIHPOBKH

Mast OTHHM

Tun pene
TOIIOCOM
TOKa Hecpaba- 220 380 | 440 | 500 600
pene, Bt ne
TBHIBAHUS, A
Gonee

PTII-1001 0,1-0,17 2,2 - - - - -
PTJI-1002 0,16-0,26 23 - - - - -
PTJI-1003 0,24-04 24 - - - - -
PTJI-1004 0,38-0,5 2,6 - - - - 0,37
PTJI-1005 0,61-1,0 2,7 - - - 037 | 0,75
PTJI-1006 0,95-1,6 2,8 - 0,37 - 0,75 1,1
PTJI-1007 1,5-2,6 2,9 0,37 0,75 1 0,75 | 1,1 1.5
PTJI-1008 2,4-4 3,0 0,75 1,5 1,5 | 2,0 3,0
PTJI-1010 3,8-6 31 1,1 22 22 | 30 4,0
PTJI-1012 5,5-8 32 1,8 3,0 30 | 40 55
PTJI-1014 7-10 33 22 4,0 371 55 75
PTJI-1016 9,5-14 34 3,0 5,5 55 | 715 10
PTJI-1021 13-19 35 4,0 15 75 10 15
PTJI-1022 18-25 3,6 55 11 11 15 18,5
PTJI-2053 23-32 4,7 75 15 15 | 185 22
PTJI-2055 30-41 52 10 18,5 | 18,5 | 22,0 30
PT-2057 38-52 5.8 11 22 25 30 37
PTJI1-2059 47-64 6,3 15 25 30 37 45
PTJI-2061 54-74 6,9 18,5 30 37 45 55
PTJI-2063 63-86 74 22 37 45 50 75
PTJI-3105 75-105 7.8 30 55 59 75 90
PTJ-3125 90-125 8,5 33 63 75 80 110
PTJI-2160 115-160 11,6 45 80 90 | 110 150
PTJI-3200 145-200 16 55 100 125 | 132 185
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ITPUJIOXKEHME 16

Texauueckue JaHHEIC HpeZ[OXpB.HI/ITeJICI\;I
T

HomunansHsIH Tok

'+
JIeficTBYIONTHe 3HaYeHNs Toka K3

TOK -

T — HomMuaaneHeIl | NIaBKOH BCTaBKl/l,NA, I'®y (xA) mpu Hanpsxermm, B
TOK IATPOHA CEUCHHE ITaBKOH
[pefoXpaHuTend BCTABKEL MM I rabaput II raGaput
’ 220/380 380/500
15 6/0,2; 10/0,4; 15/0,48 1,2/0,8 0,8/0,7
15/0,48;20/0,75;
T1P-2 saxpii- 60 25153502, 6015 | 8 4313,5
Tlﬂﬁé MaTpoH 100 60/1,5; 80/2,3; 100/3 11/0,6 13/11
PA30OPHELH, 100/3; 125/3,8;
Ge3 3aIoIHu- 200 160/4.9- 200/’6 0 11/0,6 13/11
q;T;:ﬁ ) 200/6,0; 235/7,8;
P 350 260/10,5; 300/13; 11/0,6 13/11
KoBas
350/13; 430/22;
600 500/26: 600/38 15/13 23/20
31,5/0,17; 40/0,225;
100 50/0,34; 63/0,426; - -/50
ITH-2 3axpsi- 80/0,595; 100/0,765
TBIH, TATPOH 80/0,595; 100/0,765;
PpazGopHEIi, ¢ 1 H
3AITOJIHUTEIIEM, 230 1,085; . /40
a U3 200/1,53;250/2,3
THCTOBO MeIHn 200/1,53; 250/2,04;
€ OJIOBAHHBIM 400 315/2,88; 355/3,06; - -/25
LIapUKOM A
315/2,88; 400/4,08;
Y 500/5,1; 630/6,12 - e
HIITH 3akpsI-
THIH, ATPOH HE 6/0,0354; 10/0,098; ) 10
pasGopHBI, ¢ 16/0,141; 20/0,215;
3aTIOJIHUTENIEM, ,282; y 10
BCTaBKa U3 Me- 32/0,48; 40/0,72;
H-
HBIM IIAPHKOM
6 1/0,138; 2/0,312; A :
ITPC oxHomo- 4/0,482; 6/0,635
IIFOCHBIH, pe3b-
60Boii, pazbop- 20 10/1,3; 16/,154; ) )
HEIH, C 3aI1071- 5
63 25/%8; 40/7,6; ) )

61
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TTPMJIOXXEHUE 19

MuHUMAaNbHEIE ceUeHUs IIPOBOJHUKOB

IporoanuK
Hasnauenue
THune! 3MEKTPONPOBOAOK Ceuenne,
Henun Marepuan 2
MM
CHOBBIE U OCBETH- Meng 15
KaGemu u uzomu- -
I——— TebHEIE TN AJTFOMUHHI 2,5
Cranuonap- BORHUKH Ilenu curHamu3amuy u Mexs 0.5
HEIC YIpaBIeHus
3NEKTPOYCTa- Mens 10
OBKH Heusonmpopan- Cunossie nenu
Uty AnroMuHnH 16
nposoguuky | LleNn cHrHAmsanMH 1 Mens 4
YNpaBIeHUA
Ilo HOpMa-
THUBHBIM
BuyTpennuif MoHTaX B TpeSosa-
= HUSAM CO-
npubopax H yCTPOHCT- Oonrer
IHBKIE COSTMHEHNS C H30MIPO- Bax BYIOIIHX
BaHHBIMH [IPOBOJHUKAMH U Ka- Menp cranap-
Gensmu TOB
B ocTanpHBIX cIydasx 0,75
B Iemsix cBepXHU3KOTO
HAMPSIKCHHUSA, JJI5 CITe- 0,75
[UAITBHOTO IPUMEHCHUI
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roe N — KOmTHYEeCTBO MOJOBO3PACTHBIX [PYIL; Nj— YHUCIQ KUBOTHBIX C ONMHAKOEBIM BbI-
JIeTICHUEM BOLSHBIX IIapoB; Wi— BBLICJICHNUE BOAJHBIX MApOB OJHUM JKHBOTHBIM, I/H.
(IIpunoxenue 1); k— KooQHUIMEHT, YINTHBAIOIHH H3MEHEHIE KOJINUESCTBA BBIICIAC-
MBIX KHBOTHBIMU BOISHBIX [IAPOB B 3aBHCHMOCTH OT TEMIIEPATYPhl BHYTPH IOMEICHHAS
(IIpunoxenue 2).

Brara, ucnapsaromasics ¢ MOKPBIX IMOBEPXHOCTEH mOMeueHus (1o,
MOWJIKH, KOPMYILIKH ¥ 1p.)

W, =W, )

e £ — xoaddumuent, pasusrit 0,1...0,125 s xopoBHUKOB H TensTHHKOB. 0,1...0,3 mms
CBHHAPHHKOB. BOJBIINe 3HAYCHHS { OTHOCATCS K IIOMEIIEHHSM C HEJOCTATOYHBIM KO-
JIMYECTBOM UK IIOJHBIM OTCYTCTBUEM IOACTUIKH TIPpU HeyﬂOBﬂeTBOpHTEHBHOﬁ pa60Te
KaHAaJIH3aINH.

Beigenenus Bnaru B NTUYHUKE, /4

W = an +Wnam +Wucn’ (10)

Macca BoAsHBIX napoB W, BELIEISEMBIX OTHIEH, I/9
N
W, =k nmw, (11
i=l

TI€ H;— YHCIO ITHI ¢ OJUHAKOBBIM BBIIEICHHOM BOISHBIX IApOB; M, — JKUBAd Macca
OJIHOI NTHIIEL, KT; W,— BBLAEJICHIE BOAHBIX MAPOB HAa 1 KT JKMBOIl MAacChl MTHIILL, T/
(Tlpunoxenne 3);k, — xo3(HUIMEHT, YIHTHIBAIOIINN HW3MEHEHHE KOJNMYECTBA BEIIE-

JISIEMBIX HTHHeﬁ BOJAHBIX MAPOB B 3aBUCHMOCTH OT TEMINICPATYPLl BHYTPU NIOMEIUCHUASA
(IIpunoxenue 4).

Macca Biaru W,,,,, dcnapsoLieiics 13 noMera, /4




image57.png
TTPMJIOXKEHUE 20

MuHuMaILHOE ceueHne 3allfUTHBIX IIPOBOJHUKOB U3 MEIU
i HBIX 3 MEIH, MM
[Ipy HaTMYWK 3a0IATHL OT MEXAHUYECKHX HOBPEXK- 25
HUIT
[Ipx OTCYTCTBHH 3alUTHI OT MEXAHHIECKUX IIOBPEIK- 40
ZeHuH
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COJIEPKAHHE

[TOSICHUTEJIbHA S 3ATIMCKA
LIEJIb 11 3AJIAYH PACUETHO-TPAOUYECKOM PABOTEI ..........
3AJIAHUS JIJ1s1 PACUETHO-TPA®UYECKHX PABOT _.....
OIIPEJIEJIEHUE MOITHOCTH DJIEKTPOKATIOPUGEPA
BBIBOP BEHTWJISITOPA M OIIPEJIEJIEHUE MOIIHOCTH
SJEKTPOJIBUT ATEJIS JIUISL ETO TIPUBOIA ...
TEIUIOBOM PACYET HAIPEBATEJIBHBIX DJIEMEHTOB
JIEKTPO-KAJIOPUDEPA
KOHCTPYKTHUBHbII PACUET HATPEBATEJILHOI'O BJIOKA ...
PACUET CETH TIOJKIIIOUEHHS, BBIBOP ATITTAPATYPHI
YIIPABJIEHNS 3AIIUTHI U 3AIUTHI
PA3SPABOTKA CXEMBI VIIPABJIEHMS 3JEKTPOKAJIOPHU-
®EPHOI YCTAHOBKOM
METOJMKA TEIUIOBOI'O PACYETA 3JIEKTPOHAIPEBA-
TEJIbHBIX YCTAHOBOK
[IPUMEP TEIUIOBOT'O PACUETA HATPEBATEJIE . .
METOJMKA SJEKTPHYECKOTO PACYETA HATPEBATETEH ..
IIPUMEP DJIEKTPHUYECKOI'O PACUETA HATPEBATENEM ... .
BUBJIMOT'PAGUUECKUN CIIMCOK
[IPHIOKEHUS
COAEPXKAHUE

~1 W W
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nom nom

rae P, ., — cpejHecpOUHbIil BRIXOX [OMETa OT OAHOH NTHIBI (Y B3POCIBIX KYp SIMYHOTO

Hanpasnenus P, =240 1, kyp mscHoro Hanpasierus — 290 1, nageex — 430 r, yTOK -
550 1. ryceit — 600 1); z— Kosq)(bHuHeHT YUHTHIBAIOIMH YCYIIKY IoMeTa ([ Kyp H
uHeex z = 0,7, s yTOK Z =

Maccy ucnapsmomieiics ¢ MOKpPBIX IIOBEPXHOCTEH NOMELICHUS BIATH
W,en» T/1, 6€pYT paBHOIA:

Wien =0,1 Wi,

Heo6XoauMEl BO3TyX006MeH L, M’/4, JUis JKHBOTHOBOTIECKOTO
UM IITHLEBOYECKOTO OMEIICHHUA IPUHUMACTCA IT0 HaHOONBIIEH U3 JBYX
BEJIMUAH: L, , 1 Lw.

IpaBHIBHOCTE pacdeTa NPOBEPSAIOT MO KPATHOCTH BO3TyXooOMeHa
K, 1/a

k.= L/V, (13)
rae V — BHYTpEeHHNH 00BbeM OMEIICHHM, M.
Kparrocth BO31yX000MEHa B KUBOTHOBOJUYECKUX (depMax s XO-
JIOZHOTO MEPHOJA ToJa NOKHA ObITh K= 3...5, B nTruHuKax k.= 10...12.
Komnuectso Tetwia Q. (x/[/4), BEICIIEMOTO SKHBOTHBIMI:

Qx=n-q*, 14)

T/ n— YHCTIO JKUBOTHBIX € OJUHAKOBBIM BBIIETCHUEM CBOOOMHON TEIIOTHL ¢— IOTOK
cBOGOIHOM TEIUTOTHI, BBIZENAEMOM ONHUM >XHBOTHBIM, BT. (mpunokenue 1); k— ko-
o duuueHT, yuuTHBAIOLINI H3MEHEHUE KOJIMYECTBA BBIACICHHON JKMBOTHBIMH TEILIO-
THI oT BO3IyXa BHYTpH noMemenus (IIpunoxenue 2).

Konmgectro Temia, BeIASIIEMON NTHICH,
Qur=nm-q-+k, (15)

TAC 77— YUCIIO NITHL ¢ OTHHAKOBBIM BBIICIICHUEM CBO60HHOIZ TEILIOTHI, #1— KHUBadg Macca
opuol mtunsl, kr (IIpunoxenne 3); g— HOTOK CBOGOZ[HOI/I TENIOTHI, BRIEIAeMEIil 1 KT

JKHBOH Maccel NTULE, BT, 3); k— bd if m3Me-

HCHHEC KOJIMYECTBA BLIHCHCHHOﬁ HTI/ILICFI TENIOTHI B 3aBUCUMOCTH OT TEMIIEPATYPHI BO3-
Iyxa BHYTpH mometnenus, (IIpunoxenne 4).
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BenMviHBI TEIIOBHIX MOTOKOB, TEPAEMBIX Yepe3 OTPaXJICHHs U Ha
MOJOTPER HMPUTOYHOIO BO3[AYyXa, a TAKKE BO3AYXOOOMEH 10 yAAICHHIO
BJIATHHIY YTICKUCIOTHI3aBUCAT OT TEMIICPATYPhl HApyKHOTO BO3AyXa. Y-
TAHOBJICHHYIO MOIIHOCTE OTOMHTENBHEIX YCTAHOBOK M IIO/IaYy BEHTHISITO-
pa OmpenenioT IPH MUHUMAIBHON PacueTHOH TeMIIEpAType Hapy:KHOTO
BO3IYyXa O, COOTBETCTBYIOLIEH NAHHON KIIMMATHIECKOM 30He.

OO611y0 MOIIHOCTH CUCTEMBI OTOILTEHUS HeoOXoquMo 6paTh GobIre

T pudepa Ha BenuyuHY Ko3hhun-
enta 3amaca K KOTOpBI yuuThIBaeT (GAKTOPB!I CTAPEHHS HATPEBATENCH BO
BPEMEHH, OTKIOHEHHE MOIHOCTH H3TOTOBICHHBIX TPYOUATHIX HATpEBaTe-
neii (TOHoB) ot pacuerHoii u 1.1. Ecin snekrpokanopudep HaxoauTesa He
B 00OIPEBACMOM IIOMEIICHIH, TO TIPOLIECC HATPEBA MOXKET COIPOBOXKATE-
ca MOTEPSIMH u MO3TOMY obImas MOIIHOCTE GoubIne

il Ha BENUYUHY TIOTEPh, UTO

PPV E

yauTBIBaeTcs ¢ nomorusto KIIJI.

P,=—, (16)

rae 1 —Kk.ILA. kanopudepa, 1 = 0,95...0,98 K zamaca,K3-1,1...1,3.

Kommuectso kaymopuepHbIX YCTAHOBOK BBIOHPAIOT M3 CIEAYIOMINX
coOOpakeHHi: B SKMBOTHOBOAUECKOM IOMEIIEHHH yCTAHABIMBAIOT OZHY,
IBe,ueThIpe U Oolee KaJopH(pEepHBIX YCTAHOBOK I 00eCIeueHHs HaIexk-
HOCTHU OTOIUIEHHS H PABHOMEPHOIO PACIIPENCICHUS IPUTOYHOIO BO3/yXa B
noMemeHnu. [ PemeHns 3TOro BoIpoca cleAyeT HauepTHTh IUIaH II0-
MellleHud B MacITade. 3aTeM ONpPEeeNioT KONHYECTBO YCTaHOBOK, IIPHU-
HUMAs OJHY U3 PEKOMCHIYeMBIX [2] cXeM CHCTeMbl BeHTHIAIMH. [Ipubim-
3MTEIBHO MOXHO HAWTH YUCIIO YCTAHOBOK, PYKOBOJACTBYACH CICAYIOLIUMHU
pekOMeHIaIUAMH: OTHH BO3AYyX0BOJ, TpeOyeTcs Ha IBa pAfda KHBOTHEIX
(croiin, crankoB)win Ha 9-10M mmpuHE 3MaHus. J[nuHA BO3AyXOBOAA HE
JIOIDKHA MpEBBILIATE S50M. Pacxon 0ZHOTO BEHTUIATOpPA HE PEKOMEHAYETCS
npuEAMaTE Gomee 8000 M/,

MomtHocTs 0fHOTO KanopHudepa paBHa

P = om a7
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[Tonaua ogHOrO BEHTWIATOpA

L, =k,

o (18)
n

THE 7 — KOJIHYECTBO IEKTPOKAIOPH(PEPHBIX YCTaHOBOK; k,— IOMPaBOYHBIN Koadduiu-
€HT HA MMOACOCH! BO3AYXa B BO3AYXOBOAAX (M5 CTANBHBIX, IIIACTMACCOBBIX M achorie-
MEHTHBIX BO3IYXOBOAOB nHON 10 50 M — 1,1, B ocTanbHex cioy4asx — 1,15).

IMo Benu4MHE MOAAYH BEHTHILITOPOB IIPOBOIST a3pOINHAMHUCCKUIT
pacyeT CHCTeMbl BO3AYXOBOJOB IIPHTOYHONH BEHTIIALMH. 3aadn aspo/iu-
HaMHYECKOTO PacdeTa COCTOAT B ONpeeNeHNH Pa3MepOoB TIOTIEPETHOTO Ce-
YeHHs U TOTEPh JABJICHUS Ha OT/ENBHBIX YJaCTKAaX CHCTEMBI BO3LYXOBO-
IOB, 4 TaKIKe IIOTEPh AABICHUS BO BCEH CHCTeMe BO3AYXOBOAOB. IIpuMepst
pac4eToB NpUBEAEHEI B [6].

3TOT pasfen B PacueTHO-MOSCHHUTENBHOH 3alHcKe 3aKaHUMBAETCS
COCTaBJIEHHEM 5CKH3a IUIaHA >KHBOTHOBOMUECKOTO MOMEIICHHUS C pasMe-
LIEHHAEM MIEKTPOKATOPU(EPHBIX YCTAHOBOK H PACIIPEACTUTEIBHEIX BO3LY-
XOBOJIOB.




