OTPACUJJE BOM CTAHLAPT

'OPEJIKH BUXPEBBIE
NbUIEYT'OJIbHBIE, NMbIIETA30BbIE
U KOMIIOHOBKA UX C TOIIKAMH

METOAbI PACYHETA U NPOEKTUPOBAHUS
OCT 24.030.26—72

H3panue oduumnaibHoe

MHUHHUCTEPCTBO TS)KEJIOTO, SHEPTETHYECKOTO M TPAHCNIOPTHOrO
MAMIUWHOCTPOEHHUSA

MockBa
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PASPABOTAH UeHTpanbHbiM HAY4YHO-HCCIAENOBATENbCKHM W TNpo-

€KTHO-KOHCTPYKTOPCKHM KOTJOTYpOHHHbIM MHCcTHUTYTOM MM. U, U. Moa-
3yHOBa

Hupexrop MAPKOB H. M.
3aseayowuit 6a30BEIM OTPACJACBBIM OTIEJIOM
CTaHLapTH3aUHUH BAPAHOB A. IL.
3aBeaywoUuil TONOYHBIM OTAEAOM KOBPHI'HH A. H.
3asenylomuilt nabopatopueil CKUraHus
TBEPAOr0 TOILINBaA KAHOHEJbBCOH B. A.
Jasenyiowuit nabopartopueil CKHraHHS KHAKOTO
H ra3oo0pasHOro TOILTHBRA CTOPO)XXYK 4. 1.
PyxkoBoaHTeNb TEMBI IIAFAJIOBA C. Jl.
Henonunremu: HMHULWEP H. H,
KYCTAHOBUY H. C,
MOPOIUKHHA T. M,
MMABJIOB B. A,

TOPONOBITHHA B. II.

Bcecolo3HbiM Tena0TeXHHYECKHM MHCTUTYTOM MM. ®. JI. JI3eprKHHCKOrO

Hupexrop JOPOLUYK B. E.
Hauansuuk TOnounoro ortnena NOJPEPOB K. JI

Havanpnug nabopaTopHu CiKHranus
TBEPAOrO TOIIHBA MAPWIAK 10. JI.
PykoBoauTtesb TEMBI POMAJUH B. Il
Hcnoauntean: MOPO30B H. H,,
NNABJIOBA T'. U.

TaraHporcKkum KoTeJibHbIM 3aBOOM « KpacHblit KOTeAbUIHK»

FaaBHBll nHzKeHep NAPHIHH A. A.
InaBHBIT KOHCTPYKTOP LIYKHH E. M.
HauanbHHK KoTeapHOil ;1abopaTopn KAMEHCKHM B. C.
Henoauurenu: MAPNAPOB . H,,

HBAHOB B. C.

BHECEH LlenrpaibHbiM HayYHO-HCCJE0BATENbCKHM H NPOEKTHO-KOH-
CTPYKTOPCKHUM KOTHOTYpOuHHbIM MucruryTom uM. H. HU. TMonsynosa

Jupexrop MAPKOB H. M.
3aseaylowuii 6250BbIM OTPACJAEBBIM OTAEJIOM
CTAHAAPTH3ALHYT BAPAHOB A. II.

NMOATOTCBJIEH K YTBEP)XIAEHHIO TaaBHbiM ynpasjeHHeM
ATOMHOT0 MALUMHOCTPOEHHSI M KOTJAOCTPOeHUs: MHuHMCTepcTBa TsXe-
JIOT0, 3HEPreTHYECKOr0 U TPAHCIOPTHOTO MZLIHMHOCTPOEHHS

[naBHBIl HHXKeHep CAMO)XHHUKOB A. H.
YTBEP)XJIEH MurHCTEPCTBOM TSXKEJNOro, SHEPreTHYECKOro U TpaHc-
IOPTHOTO MAaLIMHOCTPOEHUS

TlepBbifl 3aMecTHTETb MHHHCTPA KPOTOB B. B.
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FOPEJIKH BHXPEBBIE
NbUIEYTOJIbHBIE,

MBIIEFA3OBbIE OCT 24.030.26—72
H KOMIIOHOBKA HX C TONKAMH

METOAbI PACYHETA H NMPOEKTHPOBAHHS
Bpenen Bnepsbie

Yuasanuem MuHuctTepcTBa TAMENOro, SHEPreTUHECKOro U TPAHCNOPTHOrO
MalMHOCTPOEHUA OT 23 OHTAGDA 1972 r. Ne BH-002/19160 cpoKk BBefeHNA
yCTaHoBNEH

c 1 nona 1973 r.

Cpok pencteuna go 1 mona 1978 r. -

Heco6nlogeHne crtaHgapTa npecneayeTca no 3aKOHY

Hacrosimuit cranaapr pacnpocTpaHsieTcss Ha TOpeJiKH Kpyribie BHX-
peBble MblIEYroJibHbie H TbIJIEra3oBble JJs CTalHOHAapHBIX MapoOBBIX
KOTJ/IOB NapoNpoH3BOAHTEIbHOCTbIO 75 T/4 1 GoJee.

Cranzgapr ycTaHaB/JHBaeT MeTOAB pacyera H NpPOEKTHPOBAHHS
ropeJioK, paGoTalomMX Ha aHTPAUHTOBOM IUThiOe, MOJYyaHTPALHTAX,
KaMEeHHbIX B OypHIX YrJIsiX ¢ BJa)XHOCTblO He GoJsee 40%, npupoaHom
rase, a TakxkKe pasMelleHHe TOpPeJOK Ha CT€HaX OTKPBITBIX H MOJYOT-
KPBITBIX TOMOK C JXHAKHM M TBEPAbIM IIJIAKOYyJasjeHHeM, paboTalolHX
NOJ paspexeHHeM HJIH NOA HaALYyBOM.

1. MTPHHATHIE YCJIOBHbBIE OBO3HAYEHHSA

1.1. Ilepeueb OCHOBHBIX YCJOBHBIX O0GO3HAUYEHHil, NPHHATHIX B
TexkcTe, NpuBeaeH B Tabu. 1.

UapgaHune omyunansHoe MepeneuyaTka BOCnpeLleHA

1*
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Tabauya 1

HanmeHoBaHue

O6o3nauenne

Enunnna nsmepenus

CH MKICC

Illupuna noxBOAAMWEX mnaTpyod-
k0B (pasmep, nepHeHIHKY-
JASIpHBIA  OCH TOPeNIKH) CO-
OTBETCTBEHHO NbLIEBO3AYII-
HOM cMecH (NepBHYHOrO BO3-
Xyxa) ¥ BTOPHYHOrO BO3-
ayxa

Tay6una  TONKH — paccTOsiHKe
MEXAy CTeHaMH, Ha KOTo-
PHX PpacHoJioXKeHbl TOpelKH
(B cBety)

BricoTa miean c6pOCHOM TOPENKH

Illupusa mean cGpocHoft ro-
peaxu

Hamna noaBoasimux narpy6xos
(BROJMb OCH TOpPEJKH) COOT-
BeTCTBEHHO NbIIEBO3AYIIHOH
cMecH (mepBHYHOro BO3NY-
Xa) H BTOPHYHOTO BO3AYXa

Iupuna Tonku no ¢pouty ro-
penok (B cBery)

KoanyecTBo TonsmBa, NoMaBae-
MOTO B TOPeJKY B €XHHHLY
BpeMeHH  (POH3BONHUTENb-
HOCTb TOpeNKH)

Pacxon TonsiHBa Ha KoTeJ

np0H3BOILHTCJH7HOCTb MeJIbHHILbI

Pacxon c6pocHoro Bo3gyxa

TenaoeMxkocTe  BO3AyXa  TpH
tp Hty

TennoeMKOCTb nblIx

TenaoemMkocTs CYyMIHABHOTO areH-
Ta

Buewnuft u BHyTpeHuufi Jna-
MeTpbl BHYTpeHHeR (HeHT-
paabHOR) TPYGH BHXpeBOH
TOpPEeNKH

BHemnufi M BHYTPeHHHH [Ha-
MeTpH TPYOH mNblJIeBO3AYHI-
HOfi cMecH  (NEpPBHYHOTrO
BO3LyXa)

BuewHnfi ® BHYTDeHHHR nHa-
MeTpul TPYObl BTOPHUHOTO
BO3yXa

e [n,

b’l’ﬂ

B

By
B

Cl? C?
C“ﬂ

Ce

DO! dO

Dy, d;

D?) d!

I /xr-K KKaalke-2pad
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Ipodoaxerue raba. 1.
Enunnua uamepenns

HaunmenoBauue O6o3unauenune
CH MKIrCC

Iuamerp am6pa3ypbl TOpeJKH Dy M M
l'unpaBnnvyecknfi QuaMerp s D

KOJIbIeBLIX KaHaJoB THAP » »
Jnamerp kpyra, pPaBHOBEJHKOrO D

CEedeHHI0 KOJABIEeBOro KaHaJja pe » .
Brixonnoe cedenne KaHnajos nbl-

JIEBO3AYIIHOH CcMecH (mep-

BHUHOTO BO3QYyXa) H BTO- o 9

puuHOro BO3ZAYXa by, F M= M
Ceuenne mnoABOAsWIMX mnaTpyod-

KOB NBIJIEBO3AYLUIHOA CMeCH

(nepBHYHOro BO31yXa) H F F

BTOPHYHOTO BO3JyXa LA » -
Ceuenne amGpa3yphl ropefku Fa . »
Ceuenne TONKH Fr - .
Buixonsoe ceuenne c6pochofi ro- F

peaku ¢ i i
KonnuecTBo CYWIHJABHOrO areHTa

Ha | Kz CHIPOro TOMJIHBA & Kr/Kr KelKe

Konnuectso BAaXKHOrO CYIIHJb-
HOrO areHTa B KOHIle yCra-
HOBKH INIpH CYIIKe TOPSIYHM
BO31YXOM Eorp - -

BricoTa TOONKH OT CepeHHB XO-
JAIOAHOA BOPOHKH HJH yTemn-
JeHRofi BODOHKH (MJH Ha-
yaja cKkaTa B TOOKax Co
cna60 HAKJOHHHIM IOIOM) H
1O XOHIA 30HH NOXKHIAHHA 1.3.1 M M

Bbicota 30HB 10XKHrauuws (oT
OCH BepXHero fpyca rope-

JIOK 10 KOHIIAa 30HBI JOXH- h

raxus) 3.4 " i
Boicora kamepsl ropenmst oT

BepxHefl OTMeTKH HIJIAKOBHIX h

JIETOK 1O TieperKHMa K.r * *

Paccrosinve MeXJy OCAMH rope-
JIOK MO BepTHKaMH (Mexpay
ApycaMn) hsp . .

Paccrosinue no BepTHKanH MexX-
oy HuxHell KpoMKoH c6poc-
HHX TOpedOK H Bepxued
KPOMKO# OCHOBHBIX TOPEJIOK he
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Hpodorxenue Taba. 1

HanmenoBanue

Q06o3HaueHHe

Exnnnna nsmepenus

CH MKICC

Paccrosinge OT OCH  HHIKHETO
Apyca ropeqok A0 Hauajaa
CKata XOJIOAHOA BOPOHKH
WAH LITAaKOBOro noja

Paccrosnne or Hawaja CKarta oo
cepeauHbl XONOAHOH BOpOH-
KH

TenaoBas MOUIHOCTb 'OPeJIKH

TeopeTHUeCKOE TENJOBLIIENEHHE
na 1 #® Bo3ayxa

Tenaora cropaHHs TOILIHBA

YcnoBHoe yaeabHOe TenJaoBbije-
Jende  (yZesbHas — Moll-
HocTh) Ha | M (poura ro-
pesioK

YcaoBuoe yAeabHOe TemJoBbile-
aenue  (yldeJpHas  Moli-
Hocts) Ha 1 m% ropmuso-
TAJLHOTO CeYeHHs TOMKH

YcnoBHoe ynenbHOe TerJoBLIAe-
nenne  (yAesibHask  MOIN-
nwoctb) Ha | % ronounoro
obbeMa

TensoBasi MOWHOCTL TONKH

YcaoBHoe ylesbHOe TeNoBbiAE-
JeHue (TensoBast  Moli-
nocte) Ha 1 M3 xameph
ropenns (4o mepemHMa —
AAS TONYOTKPHITHIX TOMOK;
0 KOHI@ OIIHOOBAaHHOrG
Nosica — B OTKPHITHIX TOM-
Kax)

Koapduunent npucoca Bosayxa
B NBIIECHCTEME, OTHECCHHBIR
K HayaJbHOMY KOJHUECTBY
CYHIHJbHOTO areHTa

Bryaounoe otHowenne
Ilapamerp KpYTKH

TTapameTp KpyTKH CTpYf nblie-
BO3YyIIHON CMeCH (nepBHY-
FOro BO3Ayxa)

IlapameTp KpPYTKH CTpYii BTO-
pHUOro BO3j1YXa

Pe3yabTHp YO napaMerp
KPYTKH CJOXHO CTPYH

hy
Cr

Q}

9

Vi d

K.r

v

Knpe

n

ny

ny

MBr Ikaafy

Mk /M3
Mllxjxe

KKan| M3
Kranixe

MB1/M Cranjm-u
MBr/m2

Trar|m2-4

MBr/M3 T'kaajsms -y
MBr T'kanls

MBr1/u3 I'karz|sd-y
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ITpodoamenue taba. |
Enunuua namepenus

HaumeHoBanne O6o3Hauenne
CcH MKICC
CraTtdueckoe JaBJeliHe Ha BXole
B natpyboK ropeikud Pu H/wm? Kzcf a2
Cratnueckoe HaBJieliHe B TOMKe
Ha YPOBHE TOpesoK Pr . .

CraTnuecxoe JaBjeHde nepel
cO6pocHOfl ropesxoft Pe - .

Pa3snocts cTaTHYeCKHX AaBieHHil
Ha BXojle B TOpeJKY H Ha )
BLIXOJE H3 Hee Aper H/m? rzclad

uapasanueckoe CONpPOTHBIEHHE
KanajJoB TOPEJKH Ap . .

Paccrosnne N0  ropu3oHTaj M
MEXNAY OCSIMH TOpeJokK Sr M M

Paccrosnnne oT ocell KpaiHHX ro-
pesiox 0 NPHMBIKAIOUIHX
cren Ser . .

Temneparypa ropsiuero Bo3ayxa Lo Ten K °C, K

Temnepatypa  nbljeBO3AYWIHOfM
cMecH (MepBHYHOTO BO3AY-

Xa) repea ropeikon L, T - .
Temneparypa BTOPHYUHOTO BO3-

Kyxa L, Ty . .
Temnepatypa c6pocHoro Bo3-

nyxa te, T . .
Teopernueckas TemnepaTtypa ro-

penus &'reopy Treop . »
Temnepatypa rasoB B KoHIe . Y

30HIL] JOMKHIAHHA $w Tox . .
Temneparypa ra3oB B KOHUe . .

TONKH 8, T, . .

Pacxom nbuieBO3AYIWIHOA CMeCH
(mepBHYHOTO BO3AyXa) ue-
pes ropeJky npu f; H BTO-

pHuLOro BO3AyXa NpH f» Vi V, M3/c M3{cew
Pacxop cOGpocHoro Bo3ayxa Ha

Koren npu fc Ve » .
Pacxon BO3nyxa wuepe3 HeHT-

paJibybiii Kanaj Npu fp Vau . »

TeopeTrnueckoe KoJAHYECTBO BO3-
ayxa, ueoOXxoaumoe NS
cxkurauusa | Ke tomsinBa Ve M3/kr Mixe

KonnuecTro ABIMOBHIX Ta30B Ha
1 x2 TomaMBa Vv . »
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ITpodoaxenue tabar. 1
Ennanna usmepenus

HawuwmenoBanne O6o3nauenne
CH | Mkrcc

OGbeM 30HB HOXKHTAHHA Vix M3 M3
O6beM TONKH [0 KOHHA 30HH

DOMKHTaHHs Viax . .
Teomerpuuecknii o6GbeM TONKH Vi . .
CpenuepacxoHasi CKOpPOCTb Tibl-

JNEBO3AYIIHOA cMecH (mep-

BHUHOTO BO3AyXa) Ha BHIXO-

Jle H3 TOpeJKH NpH f; W, m/c Mlcex
To e, BTOPHUHOrO BO3dyXa

npu Iy W, - »
Ckopoctb B TNOABOAAILEM Tat-

py6Ke NblIeBO3AYIIHOR CMe-

cn  (NepBHYHOTO BO3AYXa)

npn f; H BTOPHYHOIO BO3-

nyxa npm Iy an' Wn, " .
CKopocTs BO3ZYyXa Ha BhiXole

B3 COGPOCHBIX TroOpeJIoK We ” »
Uncao OCHOBHHIX TOpeAOK Ha

KOTeJ, QHCJIO0 APYCOB 2y, zgp — —
Upcno CcOpPOCHHIX TropeioK Ha

XoTen Ze — --
Kostpdunuest nopaun ueHTpasisb-

HOro BO3dyxa IpH & ay — —
TO e, nbmeeosuyumoﬂ cMecH

(nepBHaHOro BO31YyXa) @y — —
To e, BTOPHYHOTO BO3XYXa ag — -
Kosddunuent nsbuiTka Bo3ayXa

B OCHOBHOIl ropeixe ar — —
To xe, B cOpocHoil ropenke ae’ — —

To xe, B cOpocHOM KaHaje ocC-
HOBHOI TOpeaKH 2. —_ —

Kosjpdhuuunenr nozaun  oxJa-
JKAAIIEero  BO3AyXa B
COPOCHHE TOpesKH Qoxn — —

Kosbdaunenr u3buitka BO3Ayxa
B TONKe ar — —

Hoasi npucocanHoro B  TONKY
BO3MyXa Any — —

Honsg BO3MyXa, NMPHCOCAHHOTO B
CHCTeMe NbLIeNPHTOTOBJIEHAA Aag, — —

ToaumuHa CTEHOK KaHaJioB nep-
BHYHOTO H BTOPHYHOTO BO3-
/:{yxa SI, 52 M M
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M podorxncenue taba. I

H 06 Enuuvua u3amepenus
aHMeHOBaHHe O3HaueHHe
CH |  MKrcc

Kospduuuent ruppasanyeckoro

COMPOTHBJEHHSI KaHAJOB To-

pesKu 4 — —
Konnenrpanus neian B 1nblie-

BO3JAYUIHOH CMeCH o) KF/KF K2|K2
K. n. 4. nuaeBoro HHKJOHA n — —
Jloas Bo3gyxa BO BJaXKHOH MNbl-

JNIeBO3JYIIHON CMecH Pua o -
TlaornocTs cpeAbnl nNpH  CTaH-

NapTHHX Napamerpax Po Kr/m3 K2c-cer mt
TlaotHOCTH Cpenn P » »
KnnemaTHuecKasi BA3KOCTb v M2[c M2[cex

2. ONPENEJIEHHE H KJIACCHOHKAIIMA BHXPEBBIX MNbIJIEYTOJIbHBIX
H NLUIEFA30BBIX FOPEJIOYHBIX YCTPORCTB

2.1. Topenka, y KOTOpPOW NOTOKH BO3JyXa (NepBHYHBIA H BTOpHY-
HbiH HJIM TOJbKO BTOPHUHBIA) 3aKPyuYHBAIOTCS ¢ NOMOLIbIO 3aBHXPH-
Te€JfA, Ha3blBaAeTCHd anpeBoﬂ.

l‘ope.nxa YAHTOYHO-JIONATOYHASE € AKCHAJAbHLIM JONATOYHHIM 3aBHXPHTEAEM

1 — XOpo0 UeHTPANBHOTO BO3JAYyXa; 2 — 3aBHXDHTE/ib YJAHTOUHBIA NEePBHYHOTO BO3AYNG:

3 — KopoG BTOPHYHOIO BO3AYXa; 4 — KaHal LEHTPadbHOro BO3ayXa, 5 — Kauaa hep-

BHYHOI'O BO3YyXa; 6 — KaHal BTOPHYHOro BO3JyXa; 7 — 3aBHXPHTE]b JONATOUYHbBIfA:;
8 — ycTpoRCTBO pacTOnodHoe

Yepr. 1

2.2. Tlo cnoco6Gy mnonay# NepBHYHOTO H BTOPHYHOTO BO3AYXa B 3a-
BHCHMOCTH OT KOHCTPYKIHH 3aBHXPHTEJEH IMbJIEYroibHble TOpeaKH
KJaaccuHUHpYIOTCS caelyiomiiM obfpasom:
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— YJIMTOYHO-JIONATOYHbIE — C YJHTOYHBIM 3aBHXPHTEJEM [epBHY-
HOro BO3JyXa H JIOMAaTOYHBIM 3aBHXPHTEJEM BTODHYHOIO BO3JyXa
(uepT. 1,2).

IlpuMeuyanne YIHTOUHO-IOMATOYHBIE TOPENIKH B 3aBHCUMOCTH OT KOHCTPYK-
IHH JIOMaTOYHbIX 33aBHXPHTeJefi MOApas3efdIOTCH Ha TOpPeJKH C aKCHAaJbHBIMH Jona-
TOYHLIMH 3aBHXPHTeNAMH (CM. yepT. 1) H FOPEJKH C TaHTeHIHAJbHBIMH JOMAaTOYHBIMH
3aBHXPHTEJNAMH C HENOJABHXXHBHIMH WM TIOBOPOTHBIMH JIONaTKaMH (CM. uepT. 2);

I‘openxa YAKTOYHO-IONATO'IHAA ¢ TAHTCHUHAJBHBIM JONATOUHLIM 3ABHXPH-
TEJAEM

ié.{

1 — KopoG HeHTPaJbHOro BO31yXa;, 2 — 3aBHXPHTeAb YAHTOUHLHI NEPBHYHOTrQ BO3AYyXa;

3 — KOpo6 BTOPHYHOFO BO3AYyXa;, 4 — KaHaJ LeHTPaAbHOro BO3AyXa; § —— KaHax fiep-

BHYHOIO BO3AYyXa; 6 — KaHal BTOPHYHOIO BO3AYXa, 7~ 3aBHXPHTE/L JAONATOHHGIA:
8 — yctpoficTBO pacTonovHoe

Yepr. 2

— JABYXYJHTOYHbIE — C YJHTOUHBIMH 3aBHXPHTEJSIMH NEPBHYHOTO H
BTOPHYHOrO Bo3Ayxa (uept. 3);

— JIONaTOYHO-/J0NATOUYHbIE — C JIOMATOYHBIMH 3aBHXPHTEJSAIMH Tep-
BHYHOTO H BTOPHYHOro BO3AyXa (4epT. 4);

— NPSAMOTOYHO-YJHTOUHblE HJH NPSAMOTOYHO-JIONATOUHBIE — C TNPH-
MOTOYHLIM BBOJOM MNEPBHYHOrO BO3AYyXa H C YJAHTOUHBIM HJH JIONATOY-
HbIM 3aBHXpPHTeJeM BTOPHYUHOro Bo3AyXa (4epT. d);

— NPSAMOTOYHO-YJHTOYHbIE HJH MNPAMOTOYHO-JONATOYHbIE — ¢ TO-
Jlageli IEpPBHYHOrO BO3AYyXa MO LlEHTpPaJbHOH Tpybe, C paccekaTesieM Ha
BHIXOJE H C YJHTOUYHBIM HJH JIONATOYHBIM 3aBHXPHTEJEM BTOPHYHOTO
Bo3nyxa (uept. 6).

2.3. BuxpeBnie nbljeyroJibHble H NblJe€ras’oBble TOPEJKH B 3aBHCH-
MOCTH OT KOJHYECTBa KaHAJOB NEPBHYHOTO H BTOPHYHOTO BO3/AYyXa MOA-
pasiesioTcs Ha CJeAYIOllHe THIBI:

— OJAHOKaHa/bHble MO MEepBHYHOMY H BTOPHYHOMY BO3AYXYy (CM.
yept. 1, 2, 3, 4);
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lopesnxa AByxyautounas

! — gopo8 UeHTPAJBHOro BO3AYXA; 2 — 3aBHXPHTEAL YJAHTOUYHLIA HEePBHUYHOTO BO3AYXa;

3 — 3aBHXDHTeAb YJHTOYHBIA BTOPHYHOTO BOSAYXa; 4 — KaHaa UEHTPasLHOTO BO3AyXa;

5 — kaHan NepBHYHOTO BO3AYXA; 6 — KaHaJd BTOPHYHOro BO3AyXa; 7 - ycrpofictso
pacronoutoe

Yepr. 3

Fopeaka aonarouHo-A00aTOYHANA

A -
1 2\3/%

I — xopo6 LEHTPaALHOro BO3AyXa; 27— KOpoS nepBHyYHOro BO3AYXa; 3 — KOpPoO

BTOPHYHOrO BO034yXa; 4 — KaHaa UEeHTpadbHOro BO3AYXa, 5 — KaHaa nepsHuyHOro

BO3RYXA; 6 — KaHaJd BTOPHYHOro BO3AYXa; 7 — 34aBHXPHTENb JONaTOYHBIA; 8 — yCT-
POfiCTBO DACTONOYHOC

Uepr. 4
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l'opem(a NpAMOTOYHO~JA0NATOYHAR

1}2 3| 4 g &

1 — KOpo6 HEHTPaIbHOro BO3AYXa; 2 — KOpoO nepBHYHOrO BO3AyXa; § — KOpo6 BTO-

PHUHOTO BO3AyXa; 4 — KaHan HeHTPaJibHOro BO3AyXa; 5 — KXaHaJ nepBHYHOIG BO3-

RyXa; 6 -~ KaHan BTOPHYHOrO BO31yXa; 7 — 3aBHXPHTEJb JONaToOuHBIA; § — yctpodt-
CTBO pacTonoudHoe

Yeprt. 5

l"openxa NPAMOTOMHO-YJIHTOYHAA C pacceKkaTenem

A
-~ A-A

'
T T

R e et S

1 =~ XaHaJl nepPBHYHOro BO3AyXa; 2 — 3aBHXPHTENb YJIHTOYHbLIA BTOPDHYHOrO BO3AYKa;
: 3 — Kanan BTOPHUHOTO BO3AYXa; 4 -— paccexaresb

Yepr. 6
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Crp. 11

lFopesaxa oanokaHaabHas 1O NEPBHYHOMY H ABYXKa-
HaJAbHasi MO BTOPHYHOMY BO3AYXY (ABYXJAONATOYHAs)

1 — xopo6 1neHTPaAbHOro BO3AYXa; 2 — 3aBHXPDHTEAb YAHTOUHBIN

nepBHYHOrO BO3AYXa; 3 — Kopo§ BTOpPHYHOro BO3AyXa; 4 — Ka-

Haa UeHTpaJbHOrQ BO3AYXa; 5 - KaHan MepBHYHOrO BO3AYXa;

6 — KaHas BTOPHYHOro BO3JyXa; 7 — 3aBHXPHTEADb JAONATOYHBIA
8 — ycrpoficTBO pacronoynoe

Yepr. 7

lFopeaka pByxkaHaabHasih 1O TNEPBHYHOMY B BTOPHUHOMY
BO31yXy (cABOeHHas)
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] — Kopo6 UeHTpalbHOro BO3AYXa; 2 — 3aBHXPHTENAb YJAHTOUHBIN

MEePBHYHOIO BO3AyXa; 3§ -— Kopo6 BTOPHYHOFO BO3ayXa; 4 — KaHad

I{EHTPAJBHOrO BO3AYXa;, 5 — KaHaj NEePBHYHOrO BO3AYXa: 6 — KaHad

BTOPHUHCTO BO3AYX3; 7 — 33BRXPUTEAL JONATOYHbIY, § — ycTpoficTeO
pacToiloysoe

Yepr. 8
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— OIHOKahaJsibHble N0 NMEePBHYHOMY H ABYXKaHaJibHble IO ETOPHY-
HOMY BO31yXy (ABYXNOTOYHHIE) C He3aBHCHMOI peryJHPOBKO{ M OT-
KJIOYeHHeM JI060ro H3 KaHaJoB BTOPHYHOrO BO3AyXa (uepT. 7);

— JABYXKaHaJjbHble N0 NMEPBHYHOMY H BTOPHYHOMY BO3AYyXy (CABO-
€Hlible) ¢ He3aBHCHUMOIl PeryJHpOBKO# J060ro H3 KaHaJoB (uept. 8).

2.4. Ilo cnoco6y nojpauu rasa BHXpeBble NblJerasoBblie ropesks noi-
pasjensiorTcs ciaeayloilliMm o6pasom:

— ¢ NpOMEXyTOYHOH NOJauyedl rasa, B KOTOPbIX BbIXOJ Ta30BBIX
CTPYH ocyluecTBJsIeTCA MeXAY NOTOKAMH IEePBHYHOrO H BTOPHYHOIO
BO3JyXa B CHyTHbii (uepT. 9,a4) HJIH CHOCAUHA TIOTOKH BO3JdyXa
(uept. 9,6). Ilpn nonaue rasa B CNyTHBI NOTOK BO3lyXa HamnpasJe-
HHEe ra30BbIX W BO3AYIIHBIX CTPYH cOBNAajaaer, IpH 3TOM ras3oBhie CTPYH
MOTYT ObiTb HaKJIOHEHbI NMOA YIJIOM Yraz K 00pasylomiuM TpyObl mbije-
BO3/ymiHo# cMecH (cM. uept. 9,a). Ilpn nonaue rasza B cHocsIHA
NOTOK ra3oBble CTPYH NepeceKaloT BO3jyllible TOTOKH H 06pasyloT
VTOJ fras C OChIO rOpeKH (cM. yepT. 9,6);

— ¢ nepudepHAHON MojAaueil rasa; BbIXOJ ra3oBbiX CTPYH ocylle-
CTBJSIeTCH OT nepu(EepHH ropesikd K LEHTPY B CHOCAIUHH TNOTOK BO3-
nyxa (ueprt. 9,8);

— ¢ UeHTpaJbHOM mojaauveil ra3a; BbIXOA ra3oBbIX CTPYH ocyllecT-
EJSIETCS OT LEHTPa rOpesKH K lepHpepHH B CHOCSIIHA NOTOK BO3AyXa
(uept. 9,2).

3. TPEBOBAHHA K KOHCTPYKIHH H 3KCNJAYATAUMH TOPEJIOYHBIX
YCTPOHRCTB

3.1. Topeakn npH COOTBETCTBYIOHIEM pa3MeIlleHHH HX Ha cTeHax
TONKH A0JXKHbI 06ecieyHBaThb:

— nopayy B TONKY TBEpPIOro HJH ra3oo6pasHoro TOMJHBA H CO-
OTBETCTBEHHO BO3JyXa Aasl paboTel KOTJa B 3KCIJyaTallHOHHOM 1Ha-
NnasoHe Harpysok;

— 3(peKTHBHOE CMelleHHe TOMJHBA ¢ BO3JYXOM, YCTOHUHBOE BOC-
nJjaMeHeHHe H 3alaHHYI0O 9KOHOMHYHOCTb CXKHTAaHHSI TBepAOro TOMJIHBA
M rasa Ge3 cenapauHH MbIH NPH OTCYTCTBHH LIJTAKOBAHHSI MOBEPXHO-
cTell HAarpeBa, pa3MellleHHbIX B TOTIOYHOH KaMmepe.

3.2. Bce sneMeHTB ropesoK A0JXHB HafexHo paboTarb He Me-
nee 7000 «.

3.3. Topeakn 10JKHBl ObITh TPOCTHl B H3TOTOBJEHHH H YXOGHBI
NpH PEMOHTE H MOHTaxe.

3.4. Topeskn KoJXKHBI GBITH NPHCNOCOGJEHB! AJIS aBTOMAaTHYECKOTO
peryJiMpoBaHusl H yNpaBJeHHs NMPOLEecCOM FOpeHHs, a TaKXKe JOJIXKHBI
JonycKath 6e30CTaHOBOYHLIN Mepexod ¢ ORHOTO TOMJHBA HA Apyroe.

3.5. OaHoBpeMeHHOe CXKHraHHe TBepAOTO TONJHBA M rasa B OXHOH
NblIErasoBoil ropejke He JONYycKaercs.

3.6. Honyckaercsi oaHoBpeMmeHHasi pa6oTa OQHON YAacTH TNbLIIeraso-
BbIX FOPEJIOK TOJIbKO Ha TBEPAOM TOMNJMBE, a APYroil — TOJIbKO Ha rase.
Ilpu onHOAPYCHOM pacHoJIOKeHHH PEKOMEHAYeTcsl 4epeaoBaTh roped-
KH, @ IIPH MHOTOSIpYyCHOM — SIpYCHl TOPeJIOK, Yepe3 KOTOpble NOofaeTrcs
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ras ujH Nbib (HHXXHHE IpYCH C NBIJIBIO MPH XKHAKOM IIJIAKOYJAaJeHHUH,
HHJKHME SIPYCHl C Fa30M MPH TBEPAOM IIJIAKOYAaJeHHH).

3.7. OnHoxkaHaJIbHble TOPEJKH MO BTOPHYHOMY BO3AYXY JOJIKHBI
o6GecneyHBaTh CHHXKeHHe Harpys3oxk Kotaa A0 70% Daom 6€3 oTkJIOue-
HH$ 4acTH ropeJloK.

B AByxKaHaJbHBIX ropejKax Mo BTOPHYHOMY BO3AYXY IIPH CHHXKe-
HHH Harpy3ok HHXKe 709 Dyon KOJIXEH OTKAIOUATbhCH OAHH U3 KaHAJIOB,
& B CABOEHHBIX TOpeJKAax — OJHH H3 KaHaJIOB NepBHYHOTO H ONHH H3
KaHaJl0B BTOPHYHOrO BO3AyXa, MPH 3TOM BCE€ FOPeJKH JOJXKHBI HaXO-
AUTbCSA B paboTte BIJIOTh 40 HAarpy3kH ~ 50% Dyowm.

3.8. MoaxHo GbiTh oGecrneueHo paBHOMEpPHOe paclipele/eHHe BO3-
AyXa H TONJHMBA Ha KaXAYI TOpesaKy (HJH rpynmny ropejok) nyTem
MOJE/HPOBaHHS TbIJIEBO3/yXONPOBOJOB MPH NPOEKTHPOBAHHH KOTJIOB
HJH TIyTeM BbIDABHHBAHHS PAacXolOB BO3[yXa H TOMJHBA HAa KamAYIO
FOpeAKY (HJIH IpYNNy ropejok) NpH HajajKe H 3KCIJyaTallHH KOTeJb-
HOTO arperara.

IIpumeuanne Kaxpad M3 ropenok noaxHa NPOAYBATBCA HA a3POAHHAMH-

4YeCKOM CTeHZe 3aBoia. Jlomyckaemoe pacXoxkjeHHe mo Ko3(pQHHUeHTY CONPOTHBJE-
nusg +£5%.

4. YKA3AHHY NO NMPOEKTHPOBAHHIO BHXPEBbLIX MNbIJIEYTOJIbHbIX
H NbUIETA30BbIX TOPEJIOK

4.1. KOHCTpYKIHS NblJIEra3oBhiX ropesioK BhIGHpaeTcsi H3 YCJOBHIt
C)KHIaHHA OCHOBHOIO TBEpJOro TOIJIHBA.

4.2. TaszoBble 3/leMEHTHl IBIJIEra3oBbIX I'OPeJIOK He IOJIKHBI HCKa-
JKaTb a3pOJAHHAMHUKY NbiJIeBOH YaCTH H YXYAIUATh YCJOBHUS 3aXKHTaHHSA
Y rOpeHHs NHJIEBHAHOIO TOMNJHBA.

4.3. Topeakun momHoctbio 50 MBT u 60siee JOJKHBI BHINOJHATHCS
ABYXTIOTOYHBIMH (CM. 4epT. 7) MJIH CABOEHHHIMH (cM. 4epT. 8).

MpuMeuanue B cxeMax ¢ nNpaMeiM BAyBaHHeM MbUIH NPH pas3feNeHHH Ka-

HaJOB NEePBHYHOro BO3AYyXa KaM»Jabli H3 3THX KaHaJOB NPpHCOENHUHACTCA K pPa3HbIM
MeJdbHHBLaM.

4.4. B Kanajax NepBHYHOrO BO3AyXa NPEHMYILECTBEHHO MOJKHBI
YCTAHABJIMBATBCS YJHTOYHBIE 3aBHXPHTENH (cM. yepT. 1, 2, 3).

. MMpumevanus:

1. Jlonyckaercsi yCTaHaB/AHBAaThb aKCHaJbHble JONATOYHblE 3aBUXPHTENH MJIA 3a-
JIaHHOTO MBIIEYTOJBLHOTO TOINIHBA MOC/]E HAKOIVIEHHS NOJOXKATENBHOrO OOKNTa paGoThi
JionaTox B cpene, 3aIBlJICHHOR 3THM TONJIHBOM.

2. lna 6ypbix M KaMeHHLIX Yrjefi ROMYCKaeTcsi NpPHMEHsTh MPAMOTOYHYIO MO-
Jady NepBHUHOro BO3AyXa Ge3 paccexalomero KoHyca (cM. uepT. 5).

4.5. B kaHa/iax BTOPHYHOTO BO3[AyXa NblAeyroJibHbBIX H TNHJIEraso-
BHIX TOPEJIOK NMPEHMYIIeCTBEHHO MOJIXKHBI YCTAHABJHBAaThCA AaKCHAJb-
Hble JIoNaTOYHble 3aBHXPHTENH C TPOPHIHPOBAHHEIMH JONATKAMH.

ITpumevanus:

1. B KaHanaX BTOPHYHOTO BO3AYXa NMbIJIEra3oBHIX T'OpeJOK, YCTAHABJAHBaeMHBIX Ha
KOTAaX, paGOTAIOIAX HA TBePAOM TON/JHBE DA3HBIX MAapOK, JONYCKAeTCA YCTauaBJIH-
BaTh TIOBOPOTHbIE TAHTEHIHAJbHbE JONATOUHblEe 3aBHXPHTEJIH.

2. B KanaZax BTOPHYHOrO BO3AyXa NLIJIETaSOBHX TOPEJOK MOIMHOCTBLIO [0
50 MBT pmonyckaercs yCTaHaBJIMBATb YJIHTOUYHblE 3aBHXPHTEJNH.
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4.6. as KoTJioB, pabOTAIOIHX TOJbKO Ha TBEPJAOM TOIIHBE MNpH
NaponpoH3BOJHTENILHOCTH He GoJsee 120 7/4, nomyckaeTcs NPHMEHSITb
NpAMOTOYHO-YJHTOYHbIe HJH NPSIMOTOYHO-JIONATOYHbIE TOPEJIKH C pac-
ceKaTeJsIMH C YIJIOM paccekaiollero koHyca He GoJsee 90°.

4.7. YcTbsl YJHTOYHO-JIONIATOYHBIX H JBYXYJHTOUHBIX FOPEJIOK cJe-
nyer opopMaaTe B coorBetcTBHH ¢ yept. 10. Has ropesok, pa6oraro-
HIHX Ha OypHIX YIJISIX H KaMEeHHBIX YIJIAX C BHIXOZOM JeTyudx V' >
> 30%, pexomeHayercs 3aruyGjeHHe NbUIEBOTO H LEHTPAaJbHOrO
HacalKoB Ha BesHyHHy lp= (0,2+0,3)Da.

Odopmaenne ambpasyp ropenok

)
de

i

> OO
e ele!
RIS

a—naas OGypoiX H KaMeHHMX yraed npu VI >30%;
6 — AN aHTPaUHTOBOTO WTHGA, MOJYaHTPAUHTOB H TO-
uEx yraef

Yepr. 10

4.8. Ilpr cXxemax NBJICNPHrOTOBJIEHHS C BO3AYLIHOA CYHIKOA H mpd
TPAHCNOPTHPOBKE THIJIH FOPSYHM BO3AYXOM CYLIHJIbHHI areHT meJe-
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coo6pasHo 1MoJaBaTh B TONKY uepe3 cClelHaJbHbIH cOpocHOfi Kaunald
OCHOBHOH TFOpeJIKH.

Ilpu pacnosoxenuu c6pocHOro KaHaja MeXAY LeHTpPajibHOR Tpy-
6oii u TpyOo#i aspocMecH cTeneHb 3aKPyUYHBAHHA H CKOPOCTb CYIIHJb-
HOrO areHTa NPHHHMAIOTCH TAKHMH JKe, KaK B KaHaJje aspocmecH. [Ipn
pacnoJioxkeHHn cOpocHOro KaHaJla CHapyXXH KaHaJja BTOPHUYHOrO BO3-
Ayxa H MeX/y KaHa/laMH [1epBHYHOTO H BTOPHYHOrO BO3AYXa CKOPOCTb
H CTeleHb 3aKPYYHUBAHHS CYIIHJbHOTO areHTa NPHHHMAIOTCH TAKHMHU
JKe, KaK B KaHaje BTOPHYHOTrO BO3AyXa.

ITpumesanne Tlogaua cOPoCHOro BO3AYyXa B OCHOBHbIE TOpEJKIl NMPH CHH-
FaHHH aHTPALHTOBOro WITHIGA TpeGyeT IJKCHEPHMEHTAJbHOH MPOBEPKH.

4.9. Ilpu KOHCTPYHPOBAHHH MOJBOJSIHX MbINIEBO3AYXOBOAOB K TrO-
penkaM, a Tak:ike maTpyOkoB H KOPOOOB CaMHX TOpesNOK JOJUKHH
GblTh NPHHATBL Mepbl, ofeclieyHBalOllHEe PAaBHOMEPHOCTL MOTOKA HA
EXOJle B TOPe]KY H OTCYTCTBHE NpeABAPHTENLHOrO 3aKpPVYHBAHUS HO-
TOKOB BO BXOAHBIX KopobGax (ycTaHOBKa JOMaTox, Tneper>poloK
HT N.).

4.10. TIpn BpIOOpe MaTepHaOB HACAAKOB TOpesioK HeoGXOIHMO
YYHTBIBATh TeMHepaTypHbi pexxum pabGorel nacaaxos ropesok. [lpn
paboTe Ha rase cjeAyeT OPHEHTHPOBATbCH Ha CJedViOllHe Temiepa-
TYPbl HacalKoB:

— nas ropesok ¢ nepudepuiiHoit nogauerr rasa—or 1250 10
1300°C;

— Q51 TOPeJOK ¢ pOMeXYTOYHOH MNojaveil raza B CNyTHb# NOTOK
Bo3ayxa — ot 900 no 950° C.

Ilpu paGote Ha nplaH Temneparypa TopiloB Hacaakoez 700—
800° C.

4.11. ¥rael BbIX0o4a rasoBbiX CTPY# 1O OTHOILIEHHIO K OCH TODEJKH
caelyeT NPHHUMATH!

~— Aas nepudepHiHoil moxaun raza fBr,;=30+60° (uept. 9.8):

— JJ51 TPOMEXKYTOUHOM MNojauH rasa B CHOCALLIHI MOTOK Pras=
=30-+60° (uept. 9,6);

— JAAS NpOMeXYyTouHoifl nogauyy rasza B CHOYTHbIH NOTOK Pras=0,
yras=0-50° (uept. 9,a).

UYrobbl NOBLICHTL HAAEXKHOCTb 3JE€MEHTOB [bLJIEra3oBbliX TOPeoxK,
cJe/lyeT CTPeMHTbCS K MHHHMAJBHBIM H3 YKa3aHHBIX 3HAYEHHH Pras.

4.12. Tlpu BcTpPeyHOM pacnoJIOXKEeHHH NblJIera3oBBIX TOpeNoK cJje-
AyeTt NPHMEHATb NPOMEXKYTOUHYIO NOAauy rasa B CHyTHBIH NOTOK BO3-
nvxa. Ilpy o1HOPPOHTOBOM paCNOJIOKEHHH MOXHO NPHMEHATb fpome-
JKYTOYHYIO TOJayy ra3a B CNYTHBHI MOTOK HJH B CHOCHIIIHIT C YriioMm
Bras == 30°, a TakXKe nepudepuiHylo noaavy rasa.

MTpumeuanne IlpumMenenne B ropejkax npoMexKyTOUHOH [OZa4YKM rasa ¢

YIJIOM BbIXOJZ Pa3oBbiX CTPYH 3ra3 >30° a Takxke nepudepuiinofi nogaun rasa Tpe-
GyeT pa3paboTKH chelHaJbHbIX MEPONpPHATHA IO 3allHTe rope/ok oT obropauus.

4.13. Iaa coxpaHeHnHs KPYTKH BTOPHYHOTO BO3AyXa H NOBLIILICHHS
‘Ha/eKHOCTH Ta3oBbIX TPYO NPH NPOMEKYTOUHON MNojauye ras3a pexo-
MEH/1yeTCst 3aKJI0YaTb 3TH TPYObI B KOXKYX.
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4.14. Tlpn npome)KyTOuyHOH nojaye rasa paccTOsIHAe OT MeCTa BHI-
X0Jla Ta30BBIX CTPY#H A0 cpe3a TpyOwnl aspocmecH [=30-+50 mm, a npu
nepuepuiinoit nonave rasa /=200-+250 mm (cM. uept. 9).

5. ONPEAEJEHHE OCHOBHbIX NAPAMETPOB, HEOBXOJAHMbIX
AJisi PACYETA TOPEJIOK H TONMOYHOR KAMEPDI

5.1. TensoBas MOUHOCTL TONKH, FOPENIOK H KOMHYECTBO TOpesoK
Ha TONKY

5.1.1. TensioBas MOLIHOCTb TONKH (KOJHYECTBO TelJja, BBOJHMOE
B TONKY C TOIJIHBOM B €AHHHIY BPEMEHH, B MeraBaTTax HJAH rurakaJo-
PHAX B yac) onpenensierca no gopmyne

QT.T -_ BQ{:

5.1.2. TensoBasgs MOLUHOCTb TOPEJIKH IPH 3aaHHON €e NPOH3BOMH-
1€JbHOCTH onipefiensieTcs no GopmyJae

Qr = BIQ::

5.1.3. TensoBasi MOLIHOCTb H KOJHYECTBO FOPEJIOK, YCTaHaB/IHBae-
MbiX Ha TONKY, BLIGHPAIOTCH B 3aBHCHMOCTH OT MOMIHOCTH TONKH, pac-
10J107KeHHsl TOPeJIOK Ha CTeHaX, MapKH TONJHBA H cnocoba miakoysia-
JeHHs no ra6a. 2.

5.1.4. Topenkn Ha cTenax TONOK C JKHAKHM LIJTaKOylaJieHHeM pac-
110.1araloTcad C YYETOM CJAedYIOLHX YKa3aHHii:

— HeoOX0/1HMO CTPEMHTbCS K OAHOSIPYCHOMY BCTPEUHOMY pacroJio-
JKeHHIo HanboJsee MOLIHBIX FOPeJOK;

— OJHO()POHTOBOE DPAacClOJIOXKEeHHe TopeJIoOK AONycKaeTcs AJsf KOT-
JIOB 11apOTPOH3BOAUTENbHOCTBIO He GoJiee 420 7/u;

— BCTpeYyHOe pacnoJio)KeHHe FOPeJIOK TPEeYroJlbHHKOM BepIIHHOMH
BHH3 JIONYCKaeTcA JJfi KOTJOB TNapONpOHSBOAHTEJNbHOCTHIO MeHee
320 7/4.

5.1.5. Uncao ApycoB ropesiok BblOHpaercsi ¢ yueToM peKOMeHIauHui
tada. 5 cnpaBo4yHOro NpHJaoOK. 3.

5.2. Koagpduuunenrnl nogauu 1 H36biTKa BO3Ayxa

5.2.1. KoapduunenTs nojayn Bo3ayxa ONnpeReynsioTcs KakK OTHOLIe-
liHe KOJIHYeCTBA BO3JyXa, NpPOXOASILEro yepe3 KakKoH-JHO0 KaHaja ro-
PeJIKH, K KOJIHUeCTBY BO31yXa, TEOPETHYECKH HEeOOXOAHMOMY AJs NOoJ-
HOTO CrOpaHHs TOMJIHBA, TOCTYNAIOUIEro Yyepe3 ropesiky.

5.2.2. Koadduunent H3b6biTKa BO3AyXa B ropeske (OCHOBHOI HJH
cOpocHoit) HJIH TOMNKe onpejensercds KaK OTHOUIEHHE KOJHuYecTBa
BO3/yXa, HOCTVIAIOUIEro B TOPeJIKY HJH TOINKY, K KOJIHYECTBY BO31yXa,
TeOopeTHYeCKH HeoOXOLHMOMY /sl NOJHOTO CTOPaHHs TOIJIHBA, NMOAAH-
HOTO B TOPEAKY HJH TOMKY.

5.2.3. KoadpuuneHts noaaun M H36LITKA BO3AYyXa NPH CIKHTAHHH
NbIIH PACCYHTBLIBAIOTCS N0 GopMyaam:

a) NpH CXKHTFaHHW IbIJIH, TIOJyuaeMoil ¢ nblJe3aBojka, HJH UpH
Pa30MKHYTOH CXeMe MblIJIeNPHIOTOBJeHHS
-+ a,

I 2y

a =a

2 3ukas 885
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i Cnoco6
HKunkoe
Ila - B
Mout- “32(:;10 MouwHocTh A
‘ AH- AHTpauHTOBHH MITHO, noayaHTpa
HoCTh | (OQ603Hauenue . TONKH IAf Y KaMOHHBIA
6x0- | THROpa3mepa NaHHOTO THIA
HOCTb Pacnoaoxeunue
KO, Ko xoraa, | <074 Qur, Omnodpontosoe |  Berpe
MBrt ' IMBr(I'xaa/4) P P
mfy Koauue- | Tenaosas mow-| Koauue-
CTBO HOCTb OAHOH CTBO
ropeJaok rOpeJiKH, ropenok
Ha korten| MBT (/'kaaj4) |na koren
— E-75-40 75 58 (50) 23 1256—20(20—17)] 2—4
—_ E-120-100 120 93 (80) 4 25 (20) 4
— E-160-100 160 124 (107) 4 35 (30) 4
— E-220-100 220 168 (145) 46 ]35—25(30—20) 4—6
— E-210-140 210 191 (164) 4—6 |50—35 (45—30)] 4—6
—_ E-320-140 320 290 (250) 8 35 (30) 8
—_ E-420-140 420 370 (318) 8 50 (45) 8
200 | TIIn-640-140 640 580 (500) — — 8—16
300 | IIn-950-250 950 810 (696) — —_ 8—12
500 | TIln-1600-255 1600 1280 (1100) — — 12—16
800 | Iln-2500-255 2500 2000 (1720) — - 16—24
1200 | ITIn-3200-255 3200 2560 (2200) — — 2436

NMpuMewanusa

1. B ra6avue YKa3mBalOTCS HOMHHaJIbHbie TEMJIOBble MOULHOCTH TOpesiok PEeKOMEHAyeMbix
2. JonyckaeMoe OTKJOHEHHE OT HOMHHaAbHOA MOIHOCTH AJAS RaHHOro TtHnopa3mepa *15%.
3. Topenku momHocThio 125 B 150 MBT TpefyloT nmpexBapHTENILHOR NPOBEPKH B 3KCOAyaTa
4. Ins KOTAOB NAPONPOH3BOAHUTENBHOCTbIO 75—120 7/¢ RONYCTHMO NPHMEHATH TrOpeaxKd

TAE dp U o) NPHHAMAIOTCA MO Ta6J. 3, B KOTOPOH NPHBEAEHBI PEXHM-
Hble TTapaMeTpbl MbIJEYTOJbHHX H IbJIEra3oBblX rOpeJsiokK;

Ap =0 — &y;

—_ 1
Ay =—Qp & Aa‘r;

6) npu cymike TONJHBA TOPSYMM BO3AyXOM H MojAave MbJIH CY-
IIHJBHBIM areHTOM
ap=a, 4 a,,
rle ar npuHEMaercs no TabJa. 3;
(1 4+ 1,5Kupc) &1
@ = Vo ’

Tabaruya 2
KOJIMYECTBO TOPesioK
LINAKOY LA eHHSA
| Teepaoe
CKHIaeMoro TOMHBA
;1:;;1; Towwui, Gypuit Bypeie H KameHnHbie yriu
ropenox
yHOe | OxnuodpoHTOBOE BcTpeunoe
Tenaosas Momuocty | Koanue- | Tennosas mouwr- | Koanve- | Tennosas mou-
OnHOH TOpenKH, CTBO HOCTb ORHOH CTBO HOCTb OXHO¥
MBT (I'xan/4) ropenok TOpeJKH, ropenok rOpeJiKH,
Ha KOTex MBT (l'kaal%) Ha KoTen MBT (kaaj«)
25—15 (20—-13) 2—3 25--20 (20—17) 46 15—10 (13-9)
25 (20) 4 25 (20) 4—6 25—15 (20—13)
35 (30) 4 35 (30) 4 35 (30)
35—25 (30-—20) 4—6 35—25 (30—20) 4—-6 35—25 (30—20)
50—35 (45—30) 4—6 50—35 (45—30) 4—6 50—35 (45--30)
35 (30) 8—12 35—25 (30—20) 6—38 50—35 (45—30)
50 (45) 8—12 50—35 (45—30) 8—12 50—35 (45—30)
7535 (656—30) —_ —_ 12—16 75—35 (65-—30)
100—75 (86—65) — — 16—24 75—35 (656—30)
100—75 (86—65) — — 24—32 75—50 (65—45)
125—75 (107—65) — — 32—48 75—50 (65—45)
150—100 (129—86) — — 48—64 50—45
THNOPA3MepOs.

Jss npoM3BOACTBA PEKOMEHAYIOTCH TOpesKH MOMIHOCThIo 25; 35; 50; 75 n 100 MBrT.
LHOBHBIX YCJIOBHAX.
MouirocTeio 10; 15 u 20 MBT,

nosyyeHHOe 3HauYeHHe a; He JOJIKHO OTJIHYAThCS OT MPHBENEHHOrO B
tTabna. 3 6oJiee uem Ha +10%;

a2 =ar—a1'

b

Ay = ay + Aar;

B) NpH CyWIKe TOMJHBA TFOpPSIYHM BO3AYXOM H IOJjaye MNblJH rops-
YHM BO3NYXOM CO COpPOCOM CYIUHJBHOIO areHta B COPOCHbIe KaHaJbi
OCHOBHBIX rOpeJioK

a,=a, + a3 + a,
rae a. 4 a; MPHHAMAIOTCA NO TabJa. 3;
_ (14 15Kppe) &1
Ue = pVO ’

2‘
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PexXuMHBIE NapaMeTpn! NbIAEYTOJbHHX H NBIAETASOBLIX

Bua cxuraemoro

OCT 24.03026—72 Crp. 21

AHTPauHTOBbIH WTHIG, NOAYAHTPALNTH, _
Tenaosas TouMe Yrau KamenHntit
MOLHOCTD < '
Koa¢pdn- o3dpu- . Kosdpdu-
ropeakn Q, HHEHT a; UHEHT a; Cxopoctb| CKopocTb LHHEHT @,
w Wa
TpancnopTHpoBKa MblaM ! } Otno-{ TpaucnopTtH
= = nIeHHe =
2| 2 =| 3 = | &
: =20 | EZx | =0 Z - w,| =0 | 5=
Tkaa/4| MBt | £ % § RS E ° M]cex WalW, =2 § =
= = - = o o S =
& 29 en 29 8 =i
SR oS °Ba b 28 b=
IByxyantouHbie
20 25) 14--16 | 18—21 | 1,3)
30 35 14-16 | 18—21 | 1,3
45 503 | 1,05 {1,10~]0,175{0,225] 16—18 | 22-25 | 1,4 1,06 | 1,15
—1,15
65 75 18—20 | 26--30 | 1,5
86 100 20—-23 | 28—33 | 1,4
Y A¥TOMRO-A0
30 35 18—20 | 25—28 | 1,4
45 50 18—20 | 25--28 | 1,4
65 | 75 20—22 | 28-30 | 1,3
1,05 |1,10—]0,17510,225 ¢ 11,05 | 1,15
86 100 —1,15 20—22 | 30—-32 | 1,4
107 125 2223 | 32—34 [ 1,5
129 150 23—-25 | 33—36 | 1,4
[TpaMoTOYHG-y AN
20 25
} _ — — — l — — — 11,0811,15
30 35

NMpumevanus:

1. TPaHCHOPTHPOBKA NBLUIH: a) ropsyHM BO3IAYXOM NpPH HHAHBHAYANbHOM NBIENpPHICTOB/E

NIPH LeHTpaAbHOM TbIIe34BOAE. ]
Topenku mownocTho 125 u 150 MBT TpeGyior npeaBapuTeAbHOR NPOBEPKH B 3KCh1yaTa
3. CKOpocTH Ha BBIXOAE H3 FOPENOYHLIX YCTPOMCTB yKasaHbl NPH TEMIIEPATYpaX Ha Bhixode
4. TIpH TpaHCHOPTHPOBKE MbIIH CYIIHJABHBIM areHTOM NDHBEACHH ONTHMAJLHBIE SHAUCHHA
Ayuenubie 3Ha4eHHs He AOJKHbBI OTAHYAThCA Gonee ueMm Ha 10%.
5. JlonyckaeMble OTKJAOHEHHSA OT YKa3aHHHIX 3HaueHHH W/ W, =15%.

Tabauya 3
ropesox NpH CYWKe TONAHBA rOPSYKM BO3LYXOM
TOINANBA
Vroab Bypwii yroas
Kosddu- | Cko- | Cko- Kosdpou- | Kosdppu- | Co- | Cxo-
POBKa MbilH LL W Otno-| TpancunopTHpoBKa nbinH W W2 | Orito-
= meHKe = = wenue
HEE waw, 25 | 32|23 |3z Wl Wy
=5 | 28 M|cex SE |22 | 5| =8 Micex
® ={ o =® = = = = =
sg |28 g2 | 22|58 |8
[ (-] 2 -] L5 I 8 @ 3&
ropenaKkH
20—22j26—28) 1,3 — — — — -— — —
22--24(28—30{ 1,2 — — — - — — -
0,225| 0,26 |22—24{28—30] 1,2 — — — - — - -
24—26130—34] 1,3 — — — — — — --
26—28|33—38} 1,3 — — — — — — —
[HaTouHHe TOPeAKH
22—24{30-—34] 1,4 22--24{30—34| 1.4
22—24/30—34| 1,4 22-24130—34] 1,4
24—26{34—36] 1,4 24-26|34--36{ 1.4
0,225} 0,26 1, l—1 — 10,25 —
26—28{36—38| 1,3] |—1,15 26—28{36—38| 1,3
28—30138—40 1,3) 28--30{38—40| 1,3
30—32/140—-42| 1,3 30—-32{40—42| 1,3
TOUHBIE TOPeAKH
l |
l0,225 0,26 il8—2022—25’ 1,2 l — ' I.i5| — l 0,5 118—20l22—25| 1,2

HUM; 6) CYMIHAbHLIM areHTOM MPH HHAHBHAYAALHOM NbLICHPHTOTOBAECHHH H/AH FOPAYHM BO3AYXOM

LRHORHDIX YCJAOBHAUX.
H3 HRX. PexoMeuayemubie TeMNepatypo ropsuero Bo3AyXxa nNpuBededn! B TabGa. 4 npuaox. 3.
x03PPERHEHTOB ), RAOANEXKAU(HEe YTOUHEHHIO NMPH pacueTe CHCTeMbl nuaenpurorosaeuus. [lo-



Crp. 22 OCT 24.030.26—72

@y = &y — & — &}
ay = ap + Aoy

I') NpH cymke TOIJHBA TOPSIYHM BO3AYXOM H TNoJlaue TbJIH ropsi-
YHM BO3JYXOM €O cOPOCOM CYIIHJIBHOTO areHTa B CaMOCTOSITeJIbHble
c6pocHBIe TOpesKH

a=a, 4 a,,
rae a, 1 @ DpHHHMaioTca no taba. 3;
Ay = Ay — Uy,
Jas camoctositesibHOR COPOCHOH rOpefKH
’ ___(1 + 1,5Knpc) &1
© T Vel =y

Ay = Nplp + (1 - nu) ac’ + Afl,.

Npumeuanne. <PopMyna cnpaBelJHBa NpPH paBeHCTBe CYMMapHOHl mpo-
H3BOJAHTEJIbHOCTH MeJbHHL PAacXoiy TOMJEBA HAa KOTel (B=ZByx).
MNpr B+ LBy

— (1 — b 1 — pX

oy = B—( B’Iu) Bu“r+ ( "l;) By 2’ -+ Aay;
Ve

(1—my) LB, V?

a

e

K.n. A. neJeBOro NHKJIOHA 1y, KO3 (HIHEHT npHcoca B CHCTeMeE
NbIIENPHroTOBJIEHHS Kuype M KOJHYECTBO CYIIHJIbHOrO areHra g, omnpe-
Iens1oTcsl N0 HOPMATHBHBIM MaTepHajam AJs pacyera H NPOEKTHPO-
BaHHA NBUJIGNPHTOTOBHTEJNbHBIX YCTAHOBOK KOTeJIbHBIX arperartos,
Ko3dduuHeHT npHcoca B TONKy Aar onpeneasercs no <Tensaosomy
pacuery KOTeJbHBIX arperatoB (HOpMATHBHBIA MeTOH)» *.

INMpumevanusg:

1. Ecig CymIuabHBIM areHTOM SBJIAETCS CMeChb TOpSYero BO3AyXa € JApYrHMH
KOMNOHEHTaMH (PelHPKYJ/ALHA, AbIMOBble 'a3bl, XOJIOJAHBIH BO3AYX H T. I.), TO AJs
onpeliejeHHss o; (UpH Mojade ObIJIM CYUIHJAbHBIM areHTOM) HJAH Q¢, C¢  (mpH
IIofiaue MNbJIH TOPAYHM BO3AYXOM) BLIYHCASETCA 10Js BO3AYXa B CYIIHJIbHOM arcute
no ¢opMysaM, npuBefeHHHM B HOPMAaTHBHHX MaTepHajaX MO pacyeTy M NPOEKTHPO-
BaHHUI0 NHJIENPHTOTOBHTENbHBIX YCTAHOBOK KOTEJBHBLIX arperaTtos.

2. NosydyeHHbe 3HaYeHAS CGr AOJIKHH ObiTb YBfi3aHBI C pPEKOMEHJAYEMbiMH B
«TennoBoM pacdere KOTEJbHBIX arperaToB».

5.2.4. Kospdunuents nomaun Bo3AyXa B TOPEJKY H H30bITKa

BO3JlyXa B TONKE NPH CXXHTaHHH rasa (NpH HAJHUYHH CAMOCTOATENbHBIX
cOPOCHBIX TOpeJOK) PacCYHTHIBAIOTCA 1O QopMyJiaM:

@ =a, 4 oy + ay,
* TeniioBOl pacueT KOTeJbHBIX arperatoB (HopMaTHBHHE Meron). Msza-so

«dueprusi», 1973. (B nanbHefimieM BHIXOAHBIE CBEeNEeHHS AAHHOTO H3JaHMA OnyCKa-
107CA).
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rie ar, @) H ag NPUHUMAIOTCA 10 TalJ. 4, B KOTOPOH NpHBEAEHbI KO3(]-
¢uLHeHTH H36LITKA H NOJAauH BO3JlyXa NpH paboTe MbIIErasoBbX rope-
JIOK Ha ra3oo0pa3HOM TOINJIHBE,

Gy == 0 — 0 — %3

+
a, == ap + Aay + Doy,

riae Acoxa= (0,2+0,3)eac’ (1 — ng) — KO3 DHUUKHEHT NOAAYH OXJaKAAK0-
11ero Bo3ayxa B cOpOCHbIe ropesKH (npH paGoTe Ha rase); NpH OTCYT-
CTBHH COPOCHBIX ropeJiok Adoxs=0.

Ta6ruya 4

KospduunenTi H3OGhITKA H NOAAYH BO3AYXAa M pacnpejefieHHe NOTOKOB 10 BO3AYUIHbIM
TpaKkTam npH paGoTe NblIEra3oBbiX Fopeiiok Ha rasoo6pasHom ToNAMBe

Tonaua rasa ¢ yrioM Hakjaona

HauMenosanue rasoBbiX CTPYH Bras
Bras >30° l Bras < 30°

Kospduunent u3buiTka BO3ayXa mne-

pel ropeakoii ap 1,06—1,10 1,10—1,15
Kospduunest nopaun  nepBHUHOTO

BO3lyXa @ 0,1--0,3 Boaee 0,2
Kosdppuunenr nonaun wuenrpanbuoro

BO3/lyXa oy 0,05 0,05
Kosdduunent nogaun oxsaxaaiouero

BO3ZyXa B COPOCHBIE TOpeJKH &’ He Goaee 0,1 He 6oxaee 0,1

5.3. MapameTp KPYTKH

5.3.1. Beanunna napameTpa KPYTKH ONIpeAeisieTcsi N0 MOJASM CKO-
pocTelt H AaBJeHHil, 3aMePEHHHIM B CTPYAX, Pa3BHBAIOILHXCS B TONOY-
HOM TIPOCTPAHCTBE, Nno dopMyJae

g M
- KDpB ’
T'rp
rie M= 21':S oW W .ridr — Bennunna rnaBHOTO BEKTOPa MOMEHTa
0 KOJMYECTBA JBHKEHHS,;

'rp

K=2x S (8pc: + pW2) rdr — BenmunHa NpPOeKUMH TNABHOTO BeKTOpa
0 KOJIMYECTBA JBHKEHHS Ha OCb CTPYH;
D,y =V d* — D? — nnamerp Kpyra, paBHOBEJHKOTO BbIXO1-
HOMY CEYeHHIO KOJIbIEBOrO KaHaJa;
p — IJIOTHOCTb CPEebi;
W, —oceBasi cocTaBasiomasi CKOPOCTH Mo-
TOKa;
W, — TaHreHIMaJbHas COCTABJASAIOMAS CKO-
POCTH TIOTOKA;
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Ape: — Pa3HOCTb  CTAaTHYECKHX jaBJienHuii B
CTpPYye H OKpy:Kamwlleld cpene; i

7'p — PalMYC IPAHHULI CTPYH, ONpelesieMblii
YCJIOBHO TPH 3HA4YeHHH —Wﬁ=0,1;

W, — cpeanss no KOJHYECTBY ABHXKEHHSI CKO-
POCTB MOTOKA Ha BbIXOAe H3 TOpeJiKH,
onpeneasiemas no gopmvJie

P
EW}ZF}P{
W(): tpl :
W iFip
i=1
W;, Fi, pi— COOTBETCTBEHHO CpelHepacXofHasi CKOPOCTb; BBIXOXHOE
ceyeHHe ONHHOUYHBIX KOJIbLEBBIX CTPYH, COCTABJSIOUIHX
OJAHY CJOXHYIO, H TJIOTHOCTb B BLIXOAHOM CEYEHHH (-TO
KaHaJsa ropeJkH;
p — YHCJIO COOCHBIX KOJIbLEBBIX CTPYH;
D — napyKHblif 1HaMeTp KOJblieBOro KaHaJja;
d — BHYTPeHHHHl JHaMeTp KOJIblieBOTO KaHaJja.
5.3.2. Ins 3aBuXpHTeJeH, NoKasaHHbIX Ha uept. 11, 12, 13, napa-
METp KPYTKH MOXeT GBITb OnpejesieH MO KOHCTPYKTHBHBIM XapaKTepH-

CTHKaM 3aBHXpHTeJeH;
— JJIe AKCHAJbHBIX JIOMATOYHbIX 3aBHXpHTendeir (cMm. uepr. 11)

n— 27R4Dpy g — V2(az ~D?) tg 8;
=Ezd—D) 8’ = Dpa g
— JUIS TAHTEHIHAJBHBIX JIONATOYHBIX 3aBHXpHTeNeR (cM. yept. 12)
n— "‘-Dpa sin 83,
= Dbz, 180 180\ |’
sin— cos (5,[ — ——--)
Za Zx

HO NpH 2;>16 ¢ Z0CTaTOYHOH CTENeHbIO TOYHOCTH MOMKHO MO/Ab30-
BaTbest popmyaion

n= "2—b;'tg 9;.;
— JAJA YIHTOYHBIX 3aBHXpHTesed (cM. uept. 13)

‘WADPB
i -

n ==

[ocnepusns popmyaa cnpaseasnnsa npu 0,25<m<0,5.

DopMysbl NPHMEHHMBI JUISl pacyeTa NapaMeTpa KPYTKH B KaHasax
C UUJHHADHYECKHMH H KOHHYECKHMH HacaJlKaMH (C yrJiOM PacKpbiTHs
He Gonee 15° Ha cTOpoHY).
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5.3:3. Pesyabrupylomuiit napaMerp KpyTKH 1Jsi CTPYH, BHIXOAsIILER
H3 TOPENKH H COCTOSINIEH H3 HeCKOJbKHX KOJIbLEBLIX CTPY#, 3aKpydeH-
HBIX B OAHOM HallpaBJIeHHH, onpefensieTcs no gopmyie

P .
2
i\;l('li?i WiFiD;pn)
P

P
Dy pp X (2 WiF)
i=1

3aBHXPHTE/ib AKCHAJbHLIA JONATOYHBINA

0¢cb nomoxa

! — o6oa; 2 — BrysAKa, 3 — JNonarka

Yepr. 11

rae n;—napaMmeTp KPYTKH i-i CTPyH;
D,,,— nuamerp Xpyra, niowanap KOTOPOro pPaBHA Bbi-
XOJHOMY CeuYeHHIO KOJIbLEBOIO KaHaJja i-# CTPpYyH;
Dipw =V D% — D2— nuamerp Kpyra, mjowanb KOTOPOrO PaBHA Bbi-
XOAHOMY CEUEHHIO FOPEeJIKH.

IlpumMeuwanne 3akpyyHBanHe NOTOKOB B pa3Hbie CTOPOHB HE peKOMeH-
RyeTcs.
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5.3.4. IlapameTpH KPYTKH CTPY#, BHIXOAMAILIHX H3 KaHAJOB BHXpe-
BHIX TOPEJIOK, JAJf JBYXYJHTOYHBIX H YJHTOYHO-JIONMATOUHHIX TOpeEJOoK
JOJIXKHBEI BBIOHpaThcs 10 TabJ. b, AJsA NPAMOTOYHO-YJHTOUHBIX H Tpd-
MOTOUYHO-JIONAaTO4YHLIX 0e3 paccexaresieli — no TabJ. 6.

3aBuXpHTeb TAHTCHUMAJAbHLIA JONATOYHMIA

b, — wHpHH2 NONATKK (pa3Mep BAOJb OCH TODEJKH);
BB [IJIOCKOCTBIO JIOMATKH ¢ PajJHycOM, NPOXOASUIHM Yepe3

naTtkH (Yyronl HakiAOHa JIONATKH);

neMy dYepe3 BXOAHYIO KPOMKY JONaTKH;

3, — ocTpuift yrox, o0Opa30Ban-
BLIXOAHYIO KPOMKY d0-
By~ Yroa HaxnoHa JONATKH K Pajuycy, npoxoan-

21— UeHTpasbHLI YyTroJ; lq-—n.mma Ao-
narkH; R, — pajiuyc, npoBeleHHHR NO BXOAHBLIM KDOMKaM JONaTOK; AJ— yroa ime-
PEKPHILH

YepT. 12

Tabauya 5

NapameTps! KPyTKH CTPYit NEPBHYHOFO H BTOPHYHOro BO3AYXA I ABYXYJAMTOUHBIX
H YJHTOYHO-JONATOUHBX TOPeNoK

Bua tonnuBa u cnocob
AaKOYAaJeHHs

Tlapamer

p KPYTKH

aas CTPYH nepsHu-
HOTO BO3ayXa m

Anf CTpyH BTO-
PHYHOIO BO3AYXa Ny

AntpauuToBHii ITHG, NOJYyaHTPALHTHI,
TOMMEe YIAH NPH KHAKOM [IJ2KO-
YA aneHHH

Kamennsie 1 Gypoie yrvm:
TIpH JKHAKOM LITaKOYAaJeHHH
NpH TBEPIOM IIAAKOYIaJeHHH

MpuMeyadgne,

3,6—4,0

3,0-3,5
2,5-3,0

4,0—4.,5

3,0—3,5

2,56—3,0

Jasi BHICOKOPEAKHMOHHLIX TONJIMB [PH YCTaHOBKe B KaHaje a’pocMecH

JOMaTOYHHX 3aBHXPHTesefl JONyCKaeTCs CHMXKaThb NapaMerp KpyTkd B 1,25—1.5 pasa.
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Tipu 3TOM ISl CTPYH, BHIXOAsILEH H3 COPOCHOr0 KaHaJjia OCHOBHBIX IO~
peJoK (B cxemax co cOpOCOM CYUIHJBHOrO areHta B OCHOBHble Tro-
peJKH), napaMeTp KPYTKH JOJKeH BLIOHpaTbCs N0 YKasaHusm n. 4.8.

YautouHblfi 3aBHXPHTEJb

NS
>

Yepr. 13

5.4. CKopOCTH Ha BbIXOJle H3 KaHaJOB rOpejKH
5.4.1. PacueTHbie 3HaYeHHs CKOPOCTEH NEPBHYHOTO H BTOPHUYHOTO

BO3JlyXa Ha BbBIXOJ€ H3 KaHaJoOB TOpEJIKH 0JI2KHbI BblﬁﬂpaTbCﬁ mno

Taba. 3.
5.4.2. PacueTHble 3Ha4YeHHs] CKOPOCTeH COPOCHOro BO3AyXa,. MOAa-
BaeMoro yepes oTAeJbHble cOpocHbie ropenakn, We=35-+-45 m/cex.
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Ta6auya 6
IlapaMeTpnl KPYTKH CTPYH BTOPHYHOFO BO34yXa AJAA NPAMOTOYHO-YAHTOYHBIX
W NPEMOTOYHO-NONATOUHBIX FOpedoK 6e3 pacceKartedss NPH CHIAHHH KaMEHHbIX
H Oypwix yraeh

Criocol maakoyaaderns flapaMeTp KPYTKH CTPYR BTOpHYNOro
BO3Ayxa Ny

JRuaxoe wiakoyaaieHue 3,5—4,0
Teepace . 3,0-3,5

ﬂpnueqauu €. ﬂ]lﬁ WAAKYIOIIHX TONJHB, CHKHTa€MbiX B TONKaX C TBepAnM WNAKO-
yAaJienHeM, NapaMeTpbl KPYTKH AOVMHBI ObITh MeHbile YKa3saHHBIX B TaGj. 5 H 6 H YTOUHATBCK
3KCNIepHMEHTaABHO.

5.5. KoagduuneHT! THAPABJIHYECKOr0 COMPOTHBIAEGHHS KaHANOB
ropeJiki4 H pacyeT noTepH Hanopa

5.5.1. Koad}HuUeHT CONPOTHB/JICHHS TOPEJKH IO Ka)KAOMYy ee Ka-
HaJay onpejaejgsercd 1o CTaTHYCCKHM AaBJEHHAM, H3MEpEeHHBbIM Ha
BXOJIe B FOPEJIKY M Ha BblXojie U3 Hee (B Tonke), no dopmye:

__ 28pcy F\2
t= pW2 +(F_n)’

rae W — cpeanepacxoanas CKOpPOCTb Ha BBIXOJ€ H3 KaHaJ/Ja ropesiky;
F — niowanp BHIXOAHOrO CeYyeHHs1 KaHaJa,;

Fy— naowanb BXOAHOTO CeueHHs MOABOAsILIEro natpy6ka.

5.5.2. Pacuernbie 3HaueHHd Ko3(dHUHEHTA CONPOTHBAEGHHA [J4
aBTOMOAEJbHOH O0G6GJAcCTH, YYHTBIBAIOLUHE COMPOTHBJIEHHA BXOJXHOTO
narpy6xa (xopoGa) 3aBHXpHTeJsl, MOTEepPH HA TpPeHHe H BbHIXOJHBIE
TOTepH, OTHECeHHbIE K CKOPOCTH Ha BBIXOJA€ H3 KOJbLEeBOro KaHa/ja H
K NJOTHOCTH CpPeAbl HA BBIXOAe H3 KaHAJIOB Tropesiki, HOJIKHBI MPHHH-
marbcq no yept. 14.

IIpunmeuvanne Hannuve noiid B nepBHYHOM BO3JdyXe MPH KOHUEHTPAIHH ee
n=03 <+ 0,5 xe/xe He BAHsieT HA BeAHYHHY KOS(DOHIHEHTA CONPOTHBJCHHA YAHTOUHBIX

HAH TayTeHUHAJbHBIX JIONATOYHBIX 3aBHXpHTedell. [IAg akCHaMbHBIX JONATOUHLIX 3a-
suxpurtenell Ko3(pQUIHEHT CONPOTHBJEHHS onpelensercs no dopmyne

Loe =C (1 + p),
rie §— xo3dHUHEHT CONPOTHBJACHHA, NPHHHMAaeMblii Nno uept. 14.

5.5.3. ABTOMOZEJIbHOCTD HMEET MeCTO:

— AJA YJAHTOYHBIX H TAHF€HUHAJIbHBIX JIONATOYHBIX SHBHKPHTQJICI:I
npu Re>2.103%

— JAJIl aKCHAJbHOTO 3aBHXPHTENA C MPOGHIHMPOBAHHBLIMH JOMAT-
KaMH nipu Re>105.

IIpumeuyauue Beanuusa Re noacunteiBaerca no dopmyine:

WD
Re = — % |

v

4F -
rae Dyusp ==—; — TRApaB/HUECKHi HAMCTP Kanana;

i — NepHMET) KaHnana.
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5.5.4. Ilpn paGore 3aBHXpHTeJeHl B HEaBTOMOAEJBbHON 06aACTH
nonpaska Ha KO3()QHUHEHT CONPOTHBJIEHHS Onpeaensiercs no yeprt. 15.
5.5.5. Ilpn nepudpepufiHOi HJIH NPOMEXYTOYHOA NOAave raza mnoi

Koaddnunent ruapasanyeckoro CONPOTHBJEHHS KaHanoB
TOPenoK NPH PA3JIMUHBIX THNIAX 3aBHXPHTeNEH

Lobm
rd
] A
6 i Z P 3 Fi -
Py
§
5 % U= 7 1]
/'
4 p 2 ot
r 4 r >
J L~ J -’1"
2 ol x -_V
{
{
0 { 2 3 4 ny
1 - ﬂKCHathHbln JONaTONHBIR BZIBUXPHTCJIB € NPSAMbBIMH :mnarxamz;

7 — TanreHLuHaAbHLIR JONaTOuHbIA 31aBHXPHTENDb C DPAMBIMH JONT-
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1 — akcHanpHBIl JIONaTOUHBIA 3aBHXPHTCNb; 2 — YJAMTOYHLIN 3aBHXPHTEAb;
3 ~— TAHTERRHAAbLHBLHT JAONaTOUHBE 2aBHXPHTEAD

Yepr. 15

Yr0M Pras>>30° BeqHuHHy Ko3(h(pHUHEHTA CONPOTHBJEHHS 1O BTOPHU-
HOMY BO3AYXY CJie/lyeT NpHHHMATb (= 1,2L.

5.5.6. Koappuunent conpoTusiienust cOPOCHOH ropesikH, OTHECEeH-
HHHA K CKOPOCTH H K IVIOTHOCTH BO3AYXa Ha BHIXOJ€ M3 Hee H YUHTHI-
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BaIOIUA TOJbKO TPeHHe H BLIXOAHBIE MOTEPH, Lc=1,2 AAs KPyrJbix
ropeJiok H Lc=1,5 aas wenesbix ropesok. Hannune noumm B c6pocHoM
BO3ZyXe NMpH pacuere CONPOTHBJIEHHS] He YYHThIBAeTCA.

5.5.7. KoaddHuuenT conpoTHBJIEHHS LEHTPaJbHOA TPyGbl rOpesiKu
(IpH NpsAMOTOYHOM NpOIYyCKe Yepe3 Hee rOpsiuero BO3AYXa), YYHTHI-
BAIOLIHH CONMpPOTHBJEHHe NOABOASILEro nMaTpy6Ka, KaHaja H BbIXOXHBIE
norepH, Ly=2.

5.5.8. KoahdHuneHT cONpoTHBJIEHHS UEHTPAJbHOrO0 KaHaJjga mpu
HaJHYHH B HeM aKCHaJbHOrO JIOMATOYHOTO 3aBHXPHTEJs (peruHcrpa c
IPSAMBIMH JIONAaTKaMH) TNPHHHMAaercs Mo uepr. 14.

5.5.9. KoadduuueHt conpoTHB/IEeHHST COPOCHOTO KaHajia OCHOBHOM
rOpeJIKH NpPH HAJHYHH aKCHAJbHOIO JIONATOYHOrO 3aBHXPHTEJS H BXOJ-
HOro Kopo6Ga ompenensieTcsi TaK e, KaK H JAJs KaHaJ0B NMePBHYHOIO
H BTOPHYHOrO BO3AyXa.

5.5.10. Tlotepss mosiHOro Hamopa mnepei COOTBETCTBYIOLIHMH KaHa-
JIaMH TOpeJKH (CONpOTHBJIEHHE) ompenensiercs no ¢opmyJe

. pW2
Ap:spz .

6. KOHCTPYKUHS H PACNOJIO)KEHHE CBPOCHBIX TFOPEJIOK

6.1. Uncso cOpOCHBIX rOpeJIOK BbIOHpPAeTcsi C y4eTOM pacrnoJioxe-
HHSI OCHOBHBIX ropeJiok. IIpn oaHOsIpycHOM pacnoJiokeHHH OCHOBHBIX
ropeJiok cOpOCHLHIE TOPesIKH YCTaHAaBJIHBAIOTCA Hal KaxAO# OCHOBHOM
rOpeJIKOH, NPH [BYXb- H MHOTOSIPYCHOM PpacroJ/iOXKeHHH .OCHOBHBIX
ropesOK — HaJl KaXJAOH H3 OCHOBHLIX FOpeJIOK BepXHero fipyca.

6.2. C6pocHble ropesiKH MOTYT ObITb KPYIVIOA HJIH NPSMOYTOJIbHOMN
dhopMBbl.

6.3. Paccrosinne no BepTHKaJH MeXJy HHXKHell KPOMKOH cOPOCHBIX
H BepXHeH OCHOBHBIX rOpeJIOK JOJIXKHO COCTaBJATh NpHMepHo 1,0D4.

6.4. Haknon ocell cOpOCHBIX FOpeJiOK BHH3 K ropusoHty 10—15°.

7. HCXOAHBIE JAHHBIE OJi1 PACYETA TOPEJIOK

7.1. HcxonHble HNaHHBIE [IJs pacyeTa MNBJIEYTOJbHHIX TOPEJOK H
DBIJIEBOH YacTH NbIJErasoBhIX rOPeJOK MOJXKHBI BHIOHPATbCSI H paccuH-
THIBATbCSH B COOTBETCTBHH C YKa3aHHSIMH, IIDHBEJIEeHHbIMH B Tabja. 7.

7.2. Wcxoaubie NaHHBE JJIST pacyeTa rasoBOfl YacTH MbLIErasoBbIX
ropeJioK npHBejieHH B Ta6J. 8.

7.3. Tlpu pabGore Tomok c HamayBom Inipu Pr>500 xec/u? Bo
Bce (OpMYJIB NS onpeleseHHss 06'beMa BO3JyXa H ra3oB HEOGXOXHMO

P,
BBOIHTH NMONPABKY Ha AaBJieHHE (l+ m) Ilns Tonox mox pas-

pexXeHHeM B HHXENPHBOAHMBIX pacyerax 3Ta MONpaBKa MOXET 6BITh
He BBeJleHa.



Tabauya 7

Hcxonnbie panHble AJISi pacyeTa NbUIEBLIX TOPENOK M NMbLIEBOH YACTH NMbUIETa30BLIX ropesioK

Haumenopanue

Enunnua usmepenns

CH MKTICC

O6o3nauenue

dopmyaa

Mpu nonaue
NbIAH MeNbHHY-
HbIMH ra3amu

Tlpu nonpaue
TMbIIH TOPAUHM
BO3JyXOM

O6ocHoBanue

Tun xorna
Homuuanbuas

naponpo-

H3BOJAHTEJNbHOCTb KOTJA

Tonaueo:
MapkKa H COpT
cOCTaB

BBIXOA JIeTYUHUX

TeMJOTa CropaHusi Tom-
AuBa (HHM3lIafg) Ha pa-

Gouyio Mmaccy

OCTaTKM Ha CHTax

c

siuefikamu 90 u 200 mrxm

TeopeTHueckoe KOJIHYECT-
BO CYXOro BO31yXa, He-

ofxoguMoe  AJs
Horo cropaHus |1
tonauBa npy CIT

Tun waakoyganeHus

CxeMa
HHf M NONAYH IBUIH

noJ-

Ke

NBUVICTIPHTOTOBJE-

Kr/c

MIx/kr KKanlxe

% %

M3/K2

Dy

WP' AP, Spv pr
He, Np, OP

Vl‘

QR
RS‘): R200

Vo

0,0889 (CP - 0,375Sp) -
1 0,265HP—0,0330P

3anano

3anato

6L—92¢080¥E 1LO0

1€ "1



MM podoancenue Taba. 7

Exunnua namepenun Popmyaa
Haumenomanne O6osuauenne | !Ipn nonave Ilpu nonaue OGocHosanue
CH MKrICcC MLIAH MeNbHUY-| TILIIH FOPAYHM
HBIMH Ta3aMH BO3yXOM
TeopeTnieckoe  TeNJOBbI- ‘
nenenne’ Ha 1 M Bo3- QP
ayxa npu CI1 M M3 KKaa| M3 Tua o —
Kospdunuent  n3buiTKa
BO3RYXAa B  OCHOBHBIX l
ropesakax — — a — — [Ipunumaerca no Ttada. 3
BnaxKnocTb nbliu % % 7 — — INpunumaercsi no HopMa-
THBHLIM MartepHaiam
IS pacueTa H NpOeK-
THPOBAHHSA  IBLIENPHTO-
TOBUTENbHBIX YCTAHOBOK
KonuuecTBo BAArH, Hema- KOTEJbHLIX arperaTos
peHnoft Ha | K2 cCH-
poro wMarepuasa (Ton- A Wwp — pna
JIUBa) W 100 —
KoauyecTso  CyuUIsabHOro
arenra Ha | ke cuiporo
TOIIHBA, TMONaBAEMOro
K BXOJHOMY CCUCHHIO
NbIACCHCTEMLI lﬂ'/Kr KZ/’CZ 2y — — PaccuyurbiBaeTcst no HOp-
MATHBHBLIM MaTepHaiaM
ANA pacueta H TpOeK-
THPOBAIHA NLIACNPHTO-
TOBHTEJBHLIX YCTAHOBOK
KOTe/NbHBIX arperaros

ZL—92°080%2 120 zg diD
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Mpodorxcenue taba. 7

Eannuua namepenus

HaumeHnoBanue

CH

MKICC

O6o3HayeHHe

Popmyaa

Ipu nonaue
NBIAH MeJbHHY-
HBIMH ras3amu

Ilpn nonaue
MbLTH FOPAYHM
BO3JyXOM

O6ocHoBauKe

Kosdpduunenr, qubmalo-l
WHA NPHCOC XOJOJHOTO
BO3JyXa B JOJfX OT
KOJIHUECTBA  CYHIMJIBHO-
ro areHta

KoanuectBo BJIAXKHOTO
CYUIHABHOIO areHrTa B
KOHIle YCTaHOBKH

Hoast cyxoro Bo3ayxa B
TPaHCIIOPTHPYIOIIEM
areire

Kosddunuent nogauu
NepBHYHOTO BO3AYXa

Koadduuueur nopauu
BTOPHYHOTO BO3/yXa
fpH OTCYTCTBHH cGpoca
B OCHOBHBIE TOpPCJIKH

To xe, npu c6poce B oc-
HOBHBIE TOpeJIKH

Koatdbpuuuenr  n3buitka
BO3nyxa B cGpaceiBae-
MOM CYIIHJBHOM areHTe
[P HaJHYHH CaMOCTOS-
TeNbHBIX COPOCHBIX TO-
pesioK

Kr/Kr

KejKe

Knpc

gm.c.a

PBa

Ll

x2

a3

&¢

&1 (l -+ l,sKnpc) + AW

g1 (1 + 1,5Knpe)

gDJLC.a

g (1+ '.5Knpc)

?OV()

~1

IMpuuuMaetcn
no ra6a. 3

ar— @)

Or—a|—0ae

g1(1+ly5Knpc)

(1—7u)po V0

To xe

C YYeToM
n 5.2.3

YKa3aHuft

yKaszanuit

C yyeToM yKazauuit
n. 523

¢L—92°080'b2 LOO
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Mpodosscenue raba. 7

HauMenoBanue

Enununa H3Mepenud

CH

MKI'CC

O6o3nauenne

$opmyna

Mpu nonaue
NLUTH MeJbHHY-
HbIMH Tra3amu

Ipn nonaue
NBUIM FOPRUMM
BO3AYXOM

O6ocunoBanne

To xe, npu c6poce B oc-
HOBHHIE TOpeJKH

Hons npucocaHHoro B
TONKY BO3AyXa

Kosbduunenr  usGuITKA
BO3AyXa Ha BbIXOAe H3
TOMOYHOA KaMephl INpH
HaJIHYHH CaMOCTOATENb-
HBIX COPOCHHIX TrOpesiok

To xe, npn c6poce B oc-
HOBHBIE TOpeJIKH

Konuentpauus nbin B
NbIEBO3AYILHON  CMeCH

Havanbhas TeMnepartypa
CYIIHABHOTO areHTa
(mpr  cywke cMechio
HECKOJIbKHX KOMIIOHEeH-
TOB paBHA TeMmepartype
CMelIeHHA )

Kr/Kr

K2lKe

°C

&

Aag

Gy

ar

(1+1,5Knpc) g1
poV?

ap+Aag

ap-i-

1—AWna

Bpijy -+ e X
X (17 ) +Aag

Aay
1

% VOPU"'“ Ajyna

a Vo

[Mpunumaercas no «Temnsuo-
BOMY pacueTy KOTellb-
HBIX arperatoB (HopMa-
THBHBL MeTOH)»

[puuumaercs mo Hopma-
THBHBIM mMaTepHanaM
ANs pacyetTa H MNpOeK-
THPOBAHHA TNbLIETIPHTO-
TOBHTEJIbHBIX  YCTaHo-
BOK KOTeJIbHBIX arpera-
TOB

yg d1D

GL—92°080'Vve LD0
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[Mpodosxcenue rabs. 7

Enununa usmepenus $opmyna
HaumenoBanne OG6osnauenne | I1pH nojaue Ilpu nozave O6ochoBanKe
CcH MKICC b MeJAbHHY-| MbIAH FOPAYHM
HBIMH rasaMmy BO3AYXOM
Temnepatypa CYIIHJIbHOTO .,
areHTa 3a MeJbHHLEH K °C ¢y — _ To xe
Temnepatypa BJ1aXKHOH
TIBUH ’ " taa - - Temnepatypa B KoHIe Yyc-
TAHOBKH NpHHUMaeTcs
paBHofi  TemmepaTtype
CYWIHJBHOIO areHTa 3a
MeJbHHLel
TennoeMxocTH:
CYIWIHJBHOTO arenra
2 Q
npn Temmeparype f, | MI/xr-K | xxasjkz.°C Cea — - Mo wnopmaM nwiaenpuro-
NBIJIEBO3AYIIHON  CMecH TOBJICHHSA
(+]
npu £ M/ (kr - K)|kxar/(xz.°C) ) Nas onpenenenuss C, Temnepa- [[punmmaerca no nopma-
Typa 3alaeTcs IPOH3BONALHO C THBHBIM Martepuajam
nocaeny oM yTOUHEHHEM RS pacyeTa M NpOeK-
THPOBAHHS - NBLIENPHTO-
TOBHTE/ILHEIX YCTAHOBOK
BAAXKHOA mBIM  TIpH KOTeNIbHBIX arperatoB
than " » Chaa —_ - To xe
TeMnepaTypa  mblIeBO3- ot
AymHoli CcMecH mnepen L tptn
ropesikoh K °C 4 =t na _
M
C,
i
p le
aCXOA TOMIHMBA Ha KOTeN Krfc Kz/4 B — — PaceunthBaercs no «Ten-

JIOBOMY  pacuety  Ko-
TeNbHBX arperaToB
(HopmaTuBHHIl MeTOX)»

6L—92°080'%2 120

gg "di)



[Tpodosxncenue raba. 7

Exnnuna naMepenus bopmyaa
Haumenosauue O6osnauenne | Ilpu nogave | Ilpn mozaue O6octoBatue
CH MKI'CC NbIIH MENbHHY-| NBIIH ropsiuuM
HbIMH Ta3aMH BO3yXOM
P
TennoBass MOWHOCTHL TONIKH MBr T'raal4 Qi QuB
Konnyectso ocHoBuBIX To-
pesiox Ha TONKY M uue-
JIO AIpYCOB - — 25, Zhp — — BriGupaercs no Ttaba. 2
¢ yyetoM n. 514 nu
YTOUHsieTCA TPH pacue-
Te pasMellleHHs rope-
JIOK W NMpPH ONpelesieHHH
raGapuToB TOMNKH
Tennosas MomHOCTb TO- Qrr Qr.rin
pesKH MBt Tranju Qr —_— 2 —
2r r
TTpoH3BORHTENBHOCTL  FO- Qr
PesKH Kr/c Kelu By Q° —
"
Tun ropeaxu, Tan 3aBHX-
pHTeast —_ - — — —_ BuiGupaercst B coOTBeTCT-
ITapametp xpyTkH noToka 3::}( 4C YKasauuaMu
MbIEBO3AYLIHOA CMecH '
(nepBHuyHOro BO3AYXa) - — n — —_ BuiGupaerca no rtaba. 5,
a 3aTeM yTounsercs
AOCAe pacyeTa 3aBHX-
Tlapametp KpyTKH MOTOKa purens
BTOPHYHOrO BO3AYXa — — ny — — BuiGupaercs no Taba. 5,6,

a 3aTeM  YTOuHsieTcs
nocje pacuera 3aBHX-
purens

MMpumeuanne. CIl—cranzaprtubie napamerpul: Aabienne po=760 M4 pm. cm, (101325 %) ; TeMmepatypa fy==0 °C (T,==273 K),

3L—92°080%2 1D0 9¢ diD



Hcxoanbie panHbie AJs pacyera rasoBofl YacTH MbLJAEra3oBbiX rOPesiok

Tabauya 8

Exnunua namepeHns

OBaHHe ’
Haumen it cH MKFCC O6oanauenne $opmyna O6ocHoBaHHe
Tensota cropanus rasa M /m3 KKaA| M3 Qr —_ 3anauo
Pacxon ra3oobpasHoro
tonauBa (npu CIT) na
Kores M3/c M3y V ras — [Mpunumaercs no «Ten-
JIOBOMY  pacueTy Ko-
TeJAbHBIX arperaTos
(HOpMAaTHBHBINI MeTOR)»
IaBnenue ra3oo6pasnoro
TONJIWBA Tepej ropeJ-
Kof H/m2 Kac/m? Pras — 3anauo
Temnepatypa ra3ooGpa3-
HOTO TOMJHBA Nepel ro-
peJiKoit K °C tras — N
[MnotHocTy  rasooGpasuo-
ro tonnuBa mnpu CII Kr/m3 K2c. cer?|ms Poras - Onpeaensiercs no Xxapak-
TepPHCTHKAM 3a/autoro
TONJIUBA
KoauuectBo BO3Ayxa npu
CIT, neo6xoaumoe naJs
noaxoro cropanus 1 #3
razoo6pa3Horo TOMIKUBA m3/M3 M3 M3 Vo 0,0476 (0,5 CO+0,56Hy+ |Onpeneasercs no xapak-
n TePHCTHKAM 3aflaHHOro
#1518+ 3 (mt ) x| ronanma
XCmHn“_Oz

¢L—92'080'¥2 1LD0
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[Tpodoaxenue taba. 8

EnuHHua HaMepeHus

HaumenoBanue OG6o3xauenue dbopmyna O6ocHoBanue
cH MKrCC puy
Kosp¢uunenr  n3bbitka
BO3/lyXa Ha BbIXOJIe H3
TONKH — b aq -_— PaccyurbiBaercas no
n 523
Kosdppuunenr  n3buitka
BO3JyXa nepel ropeJ-
KoMt — — ap — [Mpunumaercs no Ttaba. 4
Kosbpduunent nojaym
NepBHYHOTrO BO3AYyXa — — @y — To xe
Koadduument nofaun
HEHTPaNbHOrO BO3AYXa — - ay — »
Koadduuunent nona4u
BTOPHYHOI'O BO3JAYyXa -— - ay Ap—ay—dy -
OO6wuit pacxox Bo3ayXxa , N a VOV e
na ropeaxy npu CIT M3/c M3y Ve —— -
2r
Temnepatypa Bo3nyxa me-
pe/l ropeaKoill npu CiKu-
raHnH rasa K °C ty — [Mpuuumaercss no Temno-
BOMYy pacyeTy KoOTJIa
P CHHFAHHH  Traaa.
pH NpHONHKEHHBIX
pacyeTax MOXKeT TpH-
HUMaThCsl paBHOR [ 4
NPH CHHFAHHH NBJIH

IL—9%0e0'¥2 1D0 8¢ "diD



ITpodoaxenue tabr. 8

Enussua uamepenus
60 ObocHoBanue
HaumenoBanne CH MKICC O60o3HaueHHe dopumyna
InotHocTs ra3a mepen 1 273

ropeJKof Kr/m3 K2c cer?[ Pr Pras -(--;:;-%El—— —

+tras
Cnoco6  nopmaun  rasa

(npomexyTounbli, me-

pugepuitHbIf, HeHTpab-

HBIT) - - - - [Tpunumaercs B cooTser-
CTBHH € YKa3aHHAMH
nm. 4.11—4.13

Yrosq HakJoHa TrasoBbIX

cTpyh rpan 2pad Bras Yras — BhiGupaercsi B COOTBETCT-
BHH C  YKa3aHHAMH
pasn. 4

SL—92°080'%c 100

6¢ "diD



Ctp. 40 OCT 24.030.26—72

8. PACYET KOHCTPYKTHBHbBIX XAPAKTEPHCTHK rOPEJIOK

8.1. Pacuer ceueHHii H AHaMeTPOB MbLJIEYrOJbHOH TOPEJIKH NPOH3-
BOJIHTCS B COOTBETCTBHH c TabJ. 9.

8.2. Pacuer rasoBbl1alOLHX YCTPOACTB NMPOH3BOAUTCS B COOTBETCT-
BHH c Tab6Ja. 10.

8.3. Pacuer cOpOCHBIX TOpejiOK MPOH3BOAMTCS B COOTBETCTBHH C
Taba. 12.

8.4. Ias cayyas paGoOTHl TOHNOK NOA HaAAyBOM BBOAMTCS MONPaBKa
Ha AaBJieHHe CorJacHo m. 7.3.

8.5. Ilpumep pacuera KOHCTPYKTHBHBIX XapaKTEPHCTHK MblIEyroJib-
HBIX H NBIIETA30BbIX FOPeJIOK NMpHBeAeH B NMPHJOXK. 2.

AmGpa3ypsi ropesiok ¢ paccekareaem

2
( [
/s S
e S 9] 5
\ A X
¥ o0 B
\ N A
A
{ INE

Yepr. 16



Tabauya 9

Pacyer ceuennt W RUAMETPOB rOpenkH ¢ UHJIHHIAPHYECKHMH ambpasypamMu u HACAAKAMH

 Enunnua uamepenus

Haunmenosanue O603navenne $Popmyna O6ocunosanue
cH MKI'CC pMy
O6beMunift pacxox mnep-
BUYHOrO BO3AyXa ue-
pe3s ropenky M3/c M3cex Vi [lp# nonave nuitan menp- —
HHYHBIMH Fa3aMH
2,Qr Ty
Pnsd3 273
Ilpn nonave nwiaum ropa-
UM BO3NYXOM
0Q. 7,
OGmbemubiit  pacxox BTO- @n3-273
PHYHOrO BO3RyXa yepe3 ) 2,Q, T
ropesiKy » . Vo B —
qua'273
CKopocTh MepBHYHOTO BO3-
AyXa ua BbLIXOJle H3 ro-
pesku M/c Mcer W — [Tpuuumaercs no raéa. 3
CKopocTh BTOPHYHOTO BO3-
AyXa Ha BbiXole M3 ro-
penxu " , W, - To xe
Buixonnoe ceueHue KaHa-
na NLIIEBO3A YL HON v,
CMecH M2 M2 F —_— —
Wy
BrixofHoe cedyeHHe KaHa-
Ja  BTOPHYHOTO  BO3- V.
2
Ayxa " » Fy e —
W,

GL—98°080%¢ 100
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ITpodosxcernue taba. 9

Enunnua H3MEpEeHNns

MeHOBaHHe opMyna
Hau cH MKTCC OGo3Hauenue Popmy O6ocHoBauue
Hapyxnbiit AuaMertp
LeHTpanbHOl TPYGH M M Dy l/ _"'"_’T (F1-Fy) -
D,
Koadpuunent — — m — Bbl6upae1cn B npenenax
Dy 03« m<04 ana ka-
MellbIX H GyphiX yraei;
0,35 < m<0,45 nan aH-
TPauUuTOBOrQ wrhiba,
NOJYaHTPaUATOB H TO-
WHX yraef
BHyTpennuit AnaMerp Tpy-
Gbt NbIIEBO3AYILHOM —IF
CMeCH M M d, VDOQ+_:L —
TosuHHa CTeHKE TpYyOH
NbIIEBO3AYIWHON CMecH » » 8 — IMpunumMaeTcd  KOHCTPYK-
Hapyxuwit auamerp Tpy- THBHO
6nt NbIIEBO3YIHHOM
cMecH . . D, dy-+ 28, —_
Hapyxupiit anaMerp xo-
MyXa uwau rasosoit py-
0aulku INpH NpoOMexy-
TouHOil nonave rasa » N Dy’ — Bhi6upaerca ¢ y4eToMm

pacueta ra3oBOH 4HacTH
(cm. taGa. 10)

¥ dip

¢L—9%'080%C LD0



Mpodoaxenue tabr 9

Eanunua uamepenus

HaumeHnoBaHue O6osnauenne dopmyna OGocHoBaHHe
cH MKICC pmy.

BuyTpenunit anamerp Tpy-

6bf  BTOPHYHOrO  BO3- , 4F,

nyxa M M dy (D1 )2—*———1'_'—- —
Huamerp amGpasyphl » » D, dy=D, —
Hapyxuufi nunamerp Ttpy-

6bl  BTOPHYHOIO  BO3-

ayxa B » Dg‘ d2+252 —_—
PaBnoseauknii  Iuamerp

KaHana TIepBHYHOrO e

BO3aYyXa . . Dips V d2—Dg? —
PaBHOoBesaukuit  aunamerp

Kanaaa BTOPHYHOTO S

BO3AYXa . . Diyps Vd2—D;? -
PapHosenukuit  nHamerp —e

ropesiku » » D s V d,>—Dy? —

Mpumevwannc, [as ropesok ¢ KoOHHUeCKHMH daMmOpasypaMii yrapl W AJAHIBL KOHHMECKHX Hacamok (5w 3z, oy 4, ;) paccuuteinaor npH

yKazaHHBiX B 1. 4.6 3HauMeHUnX J, HCXOAR H3 pabeHcTBa cevueunft l’m'--l"x u F

K

=F, (uepr. 16).
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Tab6auya 10
PacueT rasoBbIAIOLHX YCTPORCTB
Enuuuna
H3MEPeHHs OGo-
Haumenosanne 3ua- Popmyna OGocuoBatune
CH  |mKrcc|uenne
Pacxon sTOpHUHOrO BO3-
ayxa npr CII M3fc (M3[cex| V, aVOoVi —
Pacxon nepBuyHOro BO3-
ayxa npu CII . » Vi 3, VV a5 -
CkopocTb BTOPHYHOTO V,(273-+t5)
Bo3nyxa M/C ,.u[ce’c W2 -‘—'-’575—5‘—— _
CkopocTs NepBHYHOTO o V1 (273--1,)
BO3LyXxa » » Wy T —
1
Hlnpuua Bo3aymHoro Ka-
Halla BTODHYHOTO BO3- d,—D,
nyxa M M Ay -—;—2-—-— —
DKBHBaJieHTHAasl  LIHPHHA
BO3JLyLIHOTO KaHaJja . e | Peas — Ta6a. 1
CxopocTb BbIXoAa rasa ,
npa Pra3=90° mfc |mjcex| W .. — Yepr. 17
JluameTp ras3oBBUTYCKHBIX ,
OTBEPCTHA NMPH fry5:=90% M M d.,, — To xe.
IMonpagounbifi K03hpHLH-
€HT a2 CKOPOCTb rasa
B 3aBHUCHMOCTH OT Bras — — K, — Uepr. 18
Ilonpasounsii kK03 Pu-
UHEHT na JAHaMeTp ra-
30BBIX OTBepCTHit B 3a-
BHCHMOCTH OT Bps3 — — Ky — To we
Pacuernasi CcKOpoCcTb rasa ,
npH BHOPaHHOM Bra; Mic | ajcer | Wias W 2K —
Pacyernwifi AuaMerp ra-
30BRIA2IOMIHX oTBep-
cTuit (conea) npu BHOG- ,
panHOM Brag M M | dias d,.Ka —
Ta6auya 11

JKBHBAJNIEHTHAA IIMDHHA BOSAYLIHOTO KAHAAA B 3aBHCHMOCTH OT cnocofa
NoJAaYH rasa M napamerpa KPYTKH BO3fymiHoro NoToKa

Tlonaua rasa

Tlapamerp "KpyTKH 7z

0 no 35 >35
LienTpaibnas by 1,1hg 1,2h,
Tepnbepainas 0,9, 0,8h, 0,7h,
[TpomexyTouHas hy Ay hy
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CKOPOCTb BbiXOJQ rasa H AHAMeTPa rasoBhLIMYCKHbIX

OTBEPCTHIA
//
Wogs, Mfcex , . /’ Pz
Wo=tomeex | |/ I/
)
)4
50 / | /
\/
150 7a
3 /17
i /// //
203 VAV,
MM / /\ /I
, A N,
b ALY
4 7
A g T
LA -
2 / L~
20 7
prd
L10 v

4/ Ilz 43 44 halffru

Yepr. 17

MNMonpasounbie Ko3duUHEHTH CKOpocTH BHIXOJa raza M AHaMeTpa
rasoBbiNYCKHHIX OTBEPCTHH

KWrKd
2

’ A mm%\
’J{ ol wd

10 — —— P
¥ [ a4 Al Lot

< ¥
K

09 d

) lerrrzrrrrrzezs

10 20 30 40 50 B0 70 Bzas zpad

Apumeganue Bo Bcex caysasnx Gonee spdexkrHBHOe ropeHde rasa Mo-
KeT ObiTh NOJNYYEHO TPH Gosee BLICOKMX 3HaYeHHAX frag

YepT. 18



Tabruya 12

Pacuer c6pocHbIX ropenok
Enunnua usmepenus
HanmeHoBanne OG6o3nauenne dopmyna O6GocHoBauu
cH MKrcc puy €
Ynucano c6poCHBIX TrOpesok — — 2 — [Mpunumaercs no m. 6.1
InotHOCTR cGpocHoro
Bosfyxa (6es mnblIH)
NpH  CTaHAAPTHHIX na-
paMeTpax Krim3 Kec-cerc?| mé po, Po3Pog, + (1 —Pna) po,, —
Pacxop cGpocsoro Bos- bB (£.-+273
LyXa Ha KOTen m3/c M3y Ve ‘gﬂ_(“__). —
Po..273
CkopocTb rasoB Ha Bbl-
xoae M3 cOpocHOR ro-
penKH M/c Mcex We 3545 IMpunnmaercs no n. 5.4.2
Brixognoe ceyenne cGpoc- . Ve
HOft ropeniku M2 M2 Fe —
Weze
OTHoleHHe BBICOTbI
c6pocHofi 1eneBofi ro- ac
PeJKH K IIHPHHE - - g W IMpunnmaerca or 3 go 6
c
Illupusa c6pocuolt  ro- =
pesaKn M M be e —
&
Buicora cGpocHoft rope-
KH » » ac eche —

oL—9%080b3 100 9F 'diD
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9. PACYET 3ABHXPHTEJIEH

9.1. HcxoaHblie paHnbie

9.1.1. Tun 3aBHXpHTEJNIST H MapaMeTp KPYTKH ONpPeNe/sioTCsl B COOT-
BETCTBHH C pa3X. 4 4 TabJa. 5 u 6.

Npumeuanne [Ilpu BLiGOpe 4HCJAOBOTO 3HaueHHs 7 M THHAZ 3aBHXPHTENR
PEKOMEHAYETCHl YUHTBHIBaTh CleAyloliee:

— YBE€/JHYEHHE napaMeTpa KPYTKH 71 HoBHIlIaeT conpo’rumenne rOpeJiKH;

~— YBE€/JHUYEHHe KPYTKH YBeJHUHBAeT KOJHUYECTBO peuupxynupymmﬂx K YCTbiO
¢akena rasos, uTo yayumaer BocliaMeHenHe yrosibHoW molad. [losromy aas yraei
C NOHHKEHNBIM CoaepiKanueM JeTyuHx HeOoOXOOHMO HMETDH Goablllee 3HAUYeHHE napa-
MeTpa KpyTKH;

— KPYTKa NepBHYHOIO BO3AYyXa N0J4XKHA ObiTb MeEHbllle HJH paBHa KPYTKe BTO-
PHUYHOTO BO3AYXa;

= YAHTOUYHDLIC 3aBHXDHTEJH GoJiee TPOMO3IKH, yeM JONaTOo4YHble, # HMET ysxui
AHANasoH PperyJHpoBaHHA MO NapaMeTpy KpYTKH. B 10 xe BpeMA YJHTOYHbIC 3aBHX-
pHTeJH Ha [epBHYHOM Bo3ayxe OGosee YyCTOAYHBH K a3pO3HOHHOMY H3HoOCY,
qeM JonaTtouHbie;

~— AKCHAJbHHIE JIONATOUYHBIC 3aBHXPDHTENH 0poile HpHCHOCOﬁHTb K 3aXaHHOMY
napaMeTpy KPYTKH, TaK KaK OHH JONYCKalOT GOJbliHfi JHAana3oH H3MEHEHHS KPYTKH.
f1pu 3THX 3aBEXpHTeNsX TopejKa GoJiee KOMIaKTHA, ocoGeHHo NpH 6OAbUIMX Moll-
HOCTAX. Canpommenne npocpu.naposauﬂoro JIONATOUYHOTO 3aBUXPHTEJAS Meubille, u4eM
CONpPOTHBACHHE YJAHTOYHOrO 33aBHXDHTENHA (Hp]{ O/IHHAKOBHIX 3HAUEHHAX HNapamMmeTpa
KPYTKH).

9.1.2. CeueHHsi H pa3mephl KaHaJIOB rOpeJIKH, 1HaMeTp aM6pasyphi,
HeHTpasbHO# TPy6Gbl H DABHOBEJHKHH JHaMeTp ONpelessaloTcs 10
taba. 9.

9.1.3. 3aBHCHMOCTH, CBfI3HIBAIOIIHE KOHCTPYKTHBHHE XapaKTepH-
CTHKH 3aBHXpHTeseli (cM. uept. 11, 12, 13) ¢ nmapamerpoM KpPYTKH,
npuUBefieHH B 1. 5.3.2.

9.2. Pacuer yanrouHoro 3asuxpurens (depr. 19)

9.2.1. Onpenensercsa WHPHHA NMOABOASAIEro narpybxa:

b=(1+125)4.
IIpumeuanne. Menbiinfi pa3Mep BHOHpaeTCs AJf MeHbIIHX TNapaMerpos
KPYTKH.
9.2.2. Onpenensiercss BenuuynHa C:
C =(0,03=0,05)d.
9.2.3. Onpenensiercss pacCTOSIHHE OT OCH TFOPEJIKH IO OCH narpyo6ka:

b d
A=g+C+ 5.

9.2.4. OnpenensieTca NJHHA NOABOASAILEro naTpyoka:

|=—.

9.2.5. Ecau 3ananu [, b, A, T0 onpenensercs napamerp KpyTKH MO
¢opmysie nm. 5.3.2 ANSA YAHTOYHBIX 3aBHXPHTeJeH.

IToayueHnoe 3HaYeHHe n NOJIKHO COOTBETCTBOBATh PEKOMEHIAIHMAM
Taba. 5.
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9.3. MocrpoeHne yAHTKH

9.3.1. ITocTpoeHne yJIHTKH JOJIKHO NPOH3BOJAHTLCA Mo uepT. 19 cje-
oyiomum o6pasom. M3 Touku nepeceyeHust ocefi X H y NPOBOJATCS TPH
OKPYKHOCTH:

— OCHOBHasl AHaMeTpOM d;

— onpejensiolias CTEHKY YJAHTKH palHyCcOM g+C;

b
— BCIIOMOrareJsibHas pagHycom B

BHyTpH BCIIOMOraTesIbHOM OKPYXKHOCTH BIIHCHIBA€TCsl 1IECTHrPAH-
HHK ¢ JABYMSl TDaHfAMH, NnapajijeJIbHBIMH OCH X.

ﬂocrpoenue YAUTKH

A=g+c+‘£

Yepr. 19

Uepes KaxIyl CTOPOHY WIECTHIPaHHHKa nposomsitcs Jayusu [, 11,
ui v, v, vi.

Ha nyve / oTK1aABIBAalOTCS OTPE3KH C,Bl=r=—‘2j- H BA,=b (no
paccyHTaHHbIM 3HaueHusiM B 0. 9.2.1). B Toukax A, u B, k ayuy / Boc-

CTaHABJHBAIOTCA NEPNeHAHKYJIAPH, (UKCHPYIOIIHE BHEIIHIOW H BHYT-

peHHIOIO TpaHH narpy6ka. [anee paamycom A1=r+%b MpOBO-

IHTCS M3 TOYKM | WIeCTHrpaHHHKa Ayra Ao NepeceueHus ¢ Jyuom [/
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(Touka Ag), paaunycom 2A; u3 Touku 2 — 10 nepeceueHus c ayuyom /1]
(touka Ajz). Takum xe 06pa3om NPOBOASTCH BCe OCTaJibHble AYTH H3
Touek 3, 4, 5, 6. ITocnenHu#i y4acToK Ayr¥ yJMTKH JAOBOAHTCS [0 Tepe-
ceuenus c guHHein BB, B Touke B; paguycom 6A4¢ Ha ayue VI.

[TpuBenenHblli MeTOX AaeT BO3MOXKHOCTb NOCTPOHTH BHYTPEHHIOIO
¢opMy yautku (B cBery). HapyxHoe ouepraHHe CTPOHTCA TaKHM Xe
06pa3oM, COOTBETCTBYIOUIHMH PaJHyCaMH C Y4YE€TOM TOJILUHHBI CTEHKH.

9.4. Pacyer TaHreHUHaJbHOrO JIONATOYHOrO 3aBHXPHTENS

9.4.1. BriGupaercs 4HCJIO JIONATOK:

z,—16 = 30.
MMpumeuanne. Boavillee yHcNO JONAaTOK BHIGHpaeTcs AJs ropesiok GO/blEro
AuaMeTpa.

9.4.2. Onpenensiercs LWEeHTPaJbHBIA yroa (cM. yept. 12):
2y =2;— pao wan 27 = —:?—0 2pao.

9.4.3. Onpenensiercs KoMImJjeke L;:

e
—_ 2
L= —l

9.4.4. Tlo nafinennomy 3HaveHuio L; (uepr. 20) u BbHIGPAaHHOMY 2Zx
onpejenasiercd yroJ HakKJOHa JONAaTKH Pz K paguycy, NpoBeJeHHOMY
yepe3 BXOAHYIO KPOMKY OCHOBHO/ 4acTH JonaTtok (ueprt. 12).

MMpumeuanne OcHOBHON pacyeTHOH YacThlo JIONATKH #ABJAAETCA 4YaCTb €€,
Jexauias BHYTPH yrja 2y, OTCYHTAHHOTO OT BBIXOZHBIX KPOMOK JIONATOK.

9.4.5. Ilo naiiieHHOMYy 3HaueHHO Py onpenensiercs KomnJjekc Lo B
3aBHCHMOCTH OT 25 NO uepT. 21.

9.4.6. Onpenensiercss HMIHPHHA JIONATOK B 3aBHCHMOCTH OT 3aJaH-
HOro napameTrpa KpYTKH:

b _ DpBL2
AT 2n

Sa

9.4.7. BuibHpaercss ko3(d(dHIHEeHT nepekpbilin Jonatok K= S0

(uept. 12). Tlo KOHCTPYKTHBHBIM COOGpayKeHHIM peKOMeHayeTcsl
K=1,3+1,5.

9.4.8. OnpenensioTcss KOHCTPYKTHBHble XapaKTepHCTHKH, HeOOXOMH-
Mble 151 OCTPOEHHS JIONMAaTOYHOrO 3aBHXpuTens (cM. yept. 12):

— YroJl HakJIOHa JIONaToK K pajHycy, NPOBeeHHOMY uepe3 BhIXOA-
HYIO KPOMKY HX,

B.= B+ 2’]’;
— YroJ nepeKphiily
Ay =(K—1)2y;

4 3axas 885
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Pacuetuntii Kkomnaekc L; Aas NOCTPOEHHS TaMreH-
HHAJALHOTO JONATOYHOrO 3aBHXpHTENN

! 290,
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0 20 J0 40 I0 60 ﬂg,epad

Yepr. 20

Pacuernniit xomnaekc L, AAsS  nOCTpoeHHs
TAHreHUHAIBHOTO JIONATOYHOrQ 3aBHXPHTENs
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Yepr. 21



OCT 24.030.26—72 Crp. 51

— PajnyC OKpPYXKHOCTH, HPOBQHEHHOI:I 10 BXOAHBIM KpPOMKam /JiOo-
NaTOK,
sin @, .
Ra=r2 G-

— JJHHA JIONaTOK
| = rysin (27 - Ay)
1T sin(Be—A4y)

9.4.9. Ec/H KOHCTPYKTHBHbIE XapaKTepHCTHKH 3aJaHbl, TO MO HHM
onpeaessieTcss NapaMeTp KpyTKH no ¢opmyaam n. 5.3.2.

[MonyueHnble 3HaUeHHS 7 JOJKHBEI COOTBETCTBOBATb PEKOMEHAOBAH-
HeiM B T264. 5 1 6.

Mpumeuanue J[Jns TaHreHUHaJbHOrO JONATOYHOrO 32aBHXPHTEAA C HENOM-
GHXXHBIMM JIONATKAMH TPH YCT3HOBKe BHIXOAHBIX KPOMOK JIONATOK HAa OKPYMHOCTH
IHaMeTpoM d TPH BLICOKHX napaMeTpax KPYTKH TpeGYIOTCsi BHICOKHE CKOpPOCTH BO3-
AyXa Ha BHXOJe H3 JONATOK (B MOJTOpa-ABa pasa OoJbdle, YeM B KaHaJje BTOpHY-
HOrO BO3AYXa), 4TO 3HAYHTEAbHO YBeJuudBaer Kosdumuent conporusienus. Bo
u30exxanye 3TOro HEOOXOXMMO pAaCnoJarath BHIXOAHBIE KPOMKH JIONIATOK Ha XHAMeTpe,
Goabirem dy (na 10—20%).

9.5. Pacuer akCHaJbHOTO JIONATOYHOro 3aBHXpHTEAA (cM. 4epT. 11)

9.5.1. Bui6upaercss uyHCJO JIONATOK 25 No Taba. 13 B 3aBHCHMOCTH
or D/d.

9.5.2. PaccuuThiBaercs LEHTPAJbHBIHA yroJ TaGauya 13
Y:
_ %0 S
T=Z
0,33 12
9.5.3. BuiGupaercs ko3 pHUHEHT NepeKphl- 0,5 18
IH, NOCTOAHHLIA 10 BBICOTE JIOMATKH, 0.6 24
K=32_0. g_115=-1295. 0,67 30
So 1

9.5.4. OnpenenseTca yroj ceKTopa, 3aHHMaeMoro OJHOM JIONATKOW,
Ta=1K.
9.5.5. IIpuHuMaeTcsl N0 KOHCTPYKTHBHBIM COOOpaKeHHSAM TOJILIHHA
JIOTIAaTOK .

9.5.6. OnpenensieTcss YCJOBHHII pPajHyc NPHJIOXKEHHS PaBHOHEHCT-
ByIOLleli MOMEHTA KOJIHYeCTBA ABHMEHHS (TJiedo HHepUHH):

@+ D2
R=VTE.

9.5.7. Onpeneasiercs pacCTOSHHe MeXJAy JIONaTKAMH BO BXOAHOM
CeuyeHHM aninapara 1o cpelHemy pajHycy:

Fo2W@tD) _ _ x(d+D)

2z, 2z,

43
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9.5.8.. Onpenensiercss yroa usruba JonaTtox f:
2=R,D,
B = arcctg ['Ea%] .

9.5.9. Ec/iH KOHCTpPYKTHBHBIE XapaKTepHCTHKH annapaTta 3ajaHhl,
T0 TO 3THM XapaKTePHCTHKAM OINpedessieTcsi napameTp KPYTKH @O
n. 5.3.2. IloayueHHoe 3HaueHHe N JOJIKHO COOTBETCTBOBATH PEKOMEH-
nauusim taba. 5, 6.

9.5.10. IIpu KOHCTPYHPOBAHHH aKCHAJbHBIX JONATOK ¢ 6e3yfapHHM
BXOAOM HOJKeH 06ecrneuHBaTbcsi KO3((OHUHEHT NepeKPHIILH, PaBHHMA
1,25 B mpsAMoA 4acTH JoNaTKH (TNpPH pas3BepTKe BHHTOBOH JAHHHH Ha
naockoctb) H 0,25 B nepexogHof (THYTO#) YacTH JIONATKH, HA KOTOPO#H
OCYILeCTBJSAETCS NOBOPOT NOTOKA Ha 3ajAaHHbA yroa Pn. Ha ocHosa-
HHH 3THX yKa3aHuili H 3agaHHblx D u d(d>D) onpegpeasiotcs coor-
BETCTBYIOLIHE DAaAHYyChl 3aKPYIJIEHHOH THYTOH YacTH JONATKH Ha no-
BEPXHOCTAX UHAHHAPOB oT D K d H BbICOTa JIONATKH.

9.6. Mocrpoerne npoduasi BHHTOBOH JONATKH

9.6.1. YpaBHeHHe THYTOro yyacTKa JionaTkH (uepT. 22) B UHJIHH-
IPHYECKHX KOOpAHHATaxX:

X=pcosvtg7ctg%,

rae
0<e<T; %<9\<%.

9.6.2. YpaBHeHHe BBLIXOJHOTO y4acTKa:
X:psin]’ctg—g— + pctgB(sin e — cos g tg 1),

rae
- d
Lo 5.

9.6.3. B ta6a. 14 npuBeleHHl AalHbBle N0 BBIOOPY H pacuery BeJH-
YHH, HEOOXOAHMBIX A/ NOCTPOEHHS NPOGHJSA JONATKH.

9.6.4. Pacuer KOOpAHHAT THYTOro yyactka (uept. 23, orpe3kn AB,
DE). ¥Vroa ru6a Jaonatki [ pasGHBaeTcs Ha HECKOJbKO f; PaBHBIX
HJH HepaBHBIX yrJjoB. UHCJIO HHTEPBAJIOB MIOJKHO COOTBETCTBOBATH
YHCJY TOYEK KPHBBIX, KOOPAHHATH KOTOPbIX PaCCYHTHIBAIOTCA.

NMpuMeuvanue J[Jaa noayyenHs AOCTATOYHOTO YHC/IA TOUEK, IO KOTOPHIM MOX-
HO TIOCTPOHTb MNJIAaBHYIO KpHBYIO, CJaeAyeT Yy4eCTb, 4YTO C YyMeHblUeHHeM Yyriaa ru6a
NONATKH H KOJHYeCTBA JIONATOK B 3aBHXpHTEJNE IPH HEH3MEHHOH CTemneHu nepexpbiun
AJIAHA Pa3BE€PTKH JONATKH YBeJHYHBAETCH.

Briunc/sioTcsi BCoMoraTtesibHbie BeJHYHHBI MO CJeAyIOWHM (op-
MyJam:

A=—1281 . ;4= arctg 24; ¢, =arctg [A (1 — cosB)];
i’1

= 1—g¢osp?
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Npoduab aonatku
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Pi

sin—
p, = arctg (2A sin —%’—), %= sln% 2arctg =
sin —
2
__ €Os9i
Ci= cosp; °
NocTpoenne nonaTku
y
2y
L £
f
A 8
c
S
§,
S
)
N
Wy N
N §§
o
N
N
L\,
7
x
Yeprt. 23

BhIUHCAAIOTCH KOOPAHHATHI MO CJEAYIOUHM GopMyJaM:
— nas yuactka AB

X,:—g—-C,sin 9

YIZ%CiCO'Sai;



Bui6op u pacuer BenHyHH, HeoGXOoAMMBIX AJAs nocTpoeHHs npodHas aonaTk

Tabauya 14

Enunnna
HanmeroBaHue HaMepeHHs O6o3naveuue GopMyna O6ocHoBaKue
Hapyxupiit JRHAMETp
BTYJKH M D — Ta6a. 7
Buyrpeunnii LHaMeTp
obona » d - »
Yucno nomartox wr. 2, ~m Mpuuumaercs no raba. 13
Crenenb nepexpbilin — K — Pexomennyerca 1,16—1,25
2zRgDpg
Yron ru6a Jonatky 2pad B arcctg[——————-ﬁ—g———- Onpenensercs no  BuIG-
nEz;(d — D) paHHOMY napaMerpy
Ilinua  Bxomnoro ywacr- KpYyTKH
Ka M a, - Pekomennyerca 0,02—0,03
Yron cexkropa, 3anuMae-
MOFO THYTHIM Y43CTKOM 360
JIONaTKH epad 1 . —
a
Yroa cekropa, 3aHHMae-
MOro JIOMaTKON R Ya 1K —_—
Ilpoekuusi ceyeHus Jonart-
kn A—A na naoc-
KOCTb, HOPMaJbHYIO
NPOROJBHON OCH 3aKpy-
yuBaTens M S4 — $1f1 {4 —
TTpoekunst cevenust Jio-
natku B «= b5 Ha Ty XKe
TJ0CKOCTD . Sg —siny, —
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HauMmenoBanue

Exnunua
U3MepeHus

Q6o3nauenue

dopmyaa

O6GocHoBaHHe

Tlpoexuusi THYTOTO ydacT-
kKa B ceuenun A — A nua
TY e IJAOCKOCTb

[Mpoexnus BLIXOZLHOTO
y4acTka B CeueHHH
A—A pa 1y Xe mio-
CKOCTb

[Tpoexuust ruayroro yua-
c¢ctka B cedenun b—b
Ha TY e IUIOCKOCTh

[Mpoeruns BBIXOJHOT'O
ydactka B CeYeHHH
b — B uHa vy xe mno-
CKOCTb

Papnyc ru6a Jaonatku B
cevenun A — A

Pannyc ru6a nonatku B
ceweninn 65— 5

Ilpoekuuss ruyroro yua-
cTka B ceyeHun A — A
Ha IJIOCKOCTb, TIpOXO-
AAIWYIO  yepe3  Tpo-
AONBHYIO OChb perucrpa
H BXOJHOHR y4acTOK Jo-
NaTKH

Spr

Sgnr

Ta

d
5 €08 Ta tgy

d
5 (sin y; —cos 7, tg7)

D

meree §
B g7

D
—-2-(tg“{_,,-~tg‘{)
d cosyptgy
“5'1_3053
D tgy
2 1—cosB

sin B

I —cosf

- COS 1n tE Y

92°080¥2 LDO 99 "diD
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Haumenosauue

Ennuuna
H3MepeHHA

O6o3sHauenne

Popmyaa

O6ocuoBanKe

ITpoekuusa BLIXOJHOTO
y4acTka B CeYeHHH
A—A ua Ty Xe mWio-
CKOCTh

Ilpoexuus ruyroro yua-
CTKa B ceueHHu b — b
Ha Ty e MJIOCKOCTb

[Tpoekuns BHIXO/IHOTO
yuacTka B CedeHHH
b —bB na 1y Xe nao-
CKOCTh

Hnuna  BuixogHoro yua-
cTka B cevennu A — A

Jlanna BHIXOAHOrO yuact-
Ka B ceueHun B — b

Buicora Goablero ckoca
npoexuuﬂ JIOITATKH Ha
NJOCKOCTb, HOpMalb-
HYIO TpPOAOJBLHON OCH
peructpa

Bbicora Meubluero cxoca
MPOeKLUHH JIONATKH Ha
Ty XKe IIOCKOCTh

d
?ctg 8 (siny;—

—CosYatgy) =l co8 B

Di ct ;

D
-;ctgﬁ(tg Ta—tg1)

d siny;—cosy tgy

2 sin 3
D gri—tey
2 sin

d
5 (1 —costa)

D
—5— (1 —cos1y)

6L—98°080'v¢ LJO

18 "d)



Mpodoaxcenue raba. 14

Enunnua

HaumeHoBaHHe H3MepeHis O6o3Hauenne dopmyaa O6ocHoBaHue

HaunGoabiuui NpoOAOb-

Hbll pasMep 3aBHXpH- d B

Teas M Ly ay -+ 3 cos (atgy Ctg—2- -+ Yepr. 23, Lo=AB

d
- P ctg B (sin 1, — cos 75 tg 1)

Haumenbwinit  nponosn-

HbIfl pasmep 3aBHXpH- D

Tens . Ly a, + - cOs 7, tg 7 ctg % -+ Yepr. 23, Lp=DE

D
+ - ctg B (sin v, —cos 1, tg v)
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— nansa yyactka DE
d
X[ == "2” Ci Sll’l 81;

Y,=TdC,cos 9,

9.6.5. Pacuer koopauHar Aas yuactkoB BC wu EF. Caenyer 3a-
1aTbCsl HECKOJbKHMH (ABYMS-TPeMsl) 3HaueHHAMH yrjia ¢:
— JIas onpejeJieHHs KOOpAMHAT Touek B, E
%=1
— JJIA ONpelesieHHs] KOODAHHAT NPOMEXYTOUHBIX TOUEK
TP <Tab
— Ans onpejeneHns koopauxat touek C, F
P3 = Ta-
BLIYHCAIOTCA BCIOMOraTeJbHbie BeJIHYHHB IO CjeXylolHM ¢op-
Myaam:
Ki=sing,—cos g1 E,—=—ile;

sin

T,=VT1—(Acose,sinp + K, cig y5; C,= —=%

Cospg *
TipuMedaHHe pp=p; NpH B; = f.

BHYHCASIOTCS KOOPAMHATH NO CJeAYIOIHM (opMyJaM:
— nas ywactka BC

th% T;sin (3, + A));

Yi= 2T, cos (9, + M)

— nJas yuactka EF
d
Xl = 5 Ti sin (812 + A)\‘);

d
Y‘—_—_-? T,cos (8, + A)).
Npumeuanne $=29; npu §; = §.

9.6.6. s THNOBBIX NBIJEYTOJbHBIX YJIHTOYHO-JIONATOYHBIX FOPEJIOK
C aKCHaJbHBIM JIONATOYHBIM annapaToM NOCTpPOEHHe pa3BepPTKH Jona-
TOK MOXeT ObiTb NpOH3BeJeHo 110 TabJaHLaM, NoMeUieHHLbIM B TNPH-
J0XKeHHe 2.

10. PACTONOYHBIE YCTPORCTBA
10.1. PacronoyHble yCTPOHCTBa, YCTaHaBJHBaeMbie Ha BCeX Iibl-

JIeYroJibHBIX H NblJIEra3oBbIX ropeskaxX, AOJKHbI 06ecneyHBaTh He
meHee 30% HOMHHAJbHON MOIIHOCTH ropeJKH (He3aBHCHMO OT BHAA
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ocHoBHOro TBepaoro tomausa). [Ipu stom III'T posnxHbl HMeThb pacro-
NouHBe yCTpokcTBa, paboTalllde KaK Ha Ma3yTe, Tak H Ha rase.

INIpuMeuauwne T[Ipy MHOrOApyCHOM pAaCIHOJOXKEHHH TOpeoK HAONycKaercs
YCTaHaBJNBATb PACTONOUHbIE YCTPOMCTBA He Ha BCeX ropejxax, oJHaKO HX MPOH3BO-
IHUTENbHOCTh NOMXKHAa Oo6ecmeyWBaTb HATPY3Ky KoTiaa He MeHee 30% oT HOMHHAb-
nHoi. IlpH 3toMm caeayer o6si3aTelbHO YCTAaHABJIHBATHb pPacTONOuHbie YCTpofAcTBa B
KQZ 0l ropeJike HHMKHErO sipyca.

10.2. PacronouyHoe YCTPOHCTBO JOJI)KHO OBITb NPHCNOCOOJIEHO He
TOJIBKO AJISl PACTONKH KOTJd, HO H [Ji 1OAXBaTa NblJAeBHAHOTO dakesaa
NpH €ro NOracaHHH, a Tak¥kKe JJs NOBLIILIEHHS YCTOHYHBOCTH TFOpEeHHS
TBEPJOI0 TOMJHBA NPH Harpy3kax KOTJia MeHbIlle yKa3aHHHIX B m. 3.7.

10.3. Tlpu pacronke KoT/ia Ha Ma3yTe Yepe3 LEHTPaJbHBIA H ApY-
rHe KaHaJbl TojaeTcd BO3AYX B KOJIHYECTBE, COOTBETCTBYIOILEM
a. > 1,15 (10 OTHOLIEHHIO K KOJIHYECTBY I0JaBaeMOro Masyra).

10.4. Tlpn pactonke KoT1a Ha Trase H TPOMEXYTOUHOH Homaye
focjieiHero BO3AYX MOoAaeTcss Mo KaHajlaM a3poCMEeCH H BTOPHUYHOIO
BO3JyXa.

10.5. TTeizieBbie W TNblJErasoBble YCTPOHCTBA AOJXKHB OblTb CHAO-
JKEHBI:

— 3anaJjibHO-3aIUUTHBIM YCTPOHCTBOM C aBTOMAaTHYECKHM HJH HH-
CTaHIHOHHBIM yNpaBJieHHeM. 3anajibHO-3allHTHOE YCTPOACTBO HOJIKHO
OBITb NPHCNOCOOJEHO AJA 3aXKHTaHHA PAcTONOYHOH Ma3yTHO# ¢op-
CYHKH H Ta30BOro ¢akesa NblJiera3oBoH FOPEJKH;

— VCTPOMCTBOM JJS YCTAHOBKH JaTYHKa, KOHTPOJHPYIOLEro
ycTofiuHBOCTb ropsaulero ¢akeja B rpyinie ropedok;

— TrepMeTHYHOM ris/eJKoH, ofecrieynBaiomiei Haba0xeHHe 3a Pa-
KEJIOM TOpeJIKH H MO3BOJISIIOLIed OCMAaTPHBATL KOHUBI ra30BbIX TPYOGOK,
a Ttakxe Haba0AaTh COCTOSIHHE NBIJIEBbIX HacaaKoB M ycTbs amb6pa-

3ypHL.

11. PASMEILEHHE TFOPEJIOK H PACYET TOPH3OHTAJILHOIO
CEYEHHA TOIMNKH

11.1.3. Quamerp amOpa3ypbl ropejJxkH Bbluucasiercs no Ttaba. 9.

11.1.4. Pesyabtupyiouufi napamMerp KpYTKH #i; BBIYHCJACTCHA TO
n. 5.3.3.

11.2. PaccrosHre MexAy ropesjKaMH H OT TOPeJOK [0 Orpaxiaato-
LIMX NOBEepXHOCTEl NMpHHHMaercs no taodJ. 15.

11.37 Ulupnra Tonmku no (POHTY PacloOJOXKeHHsI TOpPeJOK ompene-
aserca no gopmyaam:

— TIpH BCTPEYHOM KODHAOPHOM DPaciloJIOXKEHHH ropesok

buo =25+ (5o — 1) 5
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Tabauya 15

OGo3HayeHne pacyeTHbIX BeJHUHH

dop

MyJa

Paccrosiine MeXAy OCSIMH TOPEJIOK N0 TOPH3OHTAJH
(oTHOCHTeABHLIA AT TOPEJNOK) Sy, M:

IS TOTMOK € JKHIAKHM UILTaKOYAAJIeHHEM:
ORHOAPYCHOE PpACIIOJIOKEeHHe TOPesoK
EBYXBAPYCHOE pacnofioxeHHe ropesoK
JAAS TONOK C TBepAHIM LIJIAKOYAAJeHHeM:
OAHOSIPYCHOE DAacnoJioxkenne ropeaox

MHOI'0osIpyCHO€ pacnoJioKeHHe ropesok
(zap > 2)

PacctosirHe MeXAY OCAIMH TrOpeJoOK N0 BepTHKaAH
(Mexny sipycamn) hgp, A

NPpH KOPHAOPHOM pacCrosiOKeHHH

NpH pacnoJioXKeHHH TPEeYroJibHHKOM BHH3, Ha
GOKOBHIX CTOPOHAX

Paccrosnne ot ocefi KpafiHHX ToOpeJoK N0 NPHMBI-
KaloWHUX CTeH Scy, M.

TIPH JKHAKOM ULJIaKOYLaJeHHH
npH TBePAOM UITAKOYAaJeHHH

Paccrosiine OT OCH HHXKHeEro fipyca ropeJox no Ha-
WaJa CKara INJIaKOoBOro Inoaa BOPOHKH hr, M

OpH TBEPAOM HUIAKOYNaJeHHH H KOPHAOPHOM
PaACNONOKEHHH

NpH PacnojiOXEHHH TPEYroJbHHKOM BHH3 Ha
OGOKOBHIX CTE€Hax

B TONKax cO CJ1abGOHAKJOHHBIM TIOAOM

Npumeuasns:
1. TlpuBenennnie dopMysan CcOpPaBeAdHBL B npeaenax n

r

(1,840,2n;) D,

(1,8-+0,

35";) DA

(20-:035n,) D,y

(24 -0,35n;) Dy

Sr

0,7s,
0,7s;

Sr
(2,0—2,5) D,
(0,8—1,0) D,
(1,8—20) D,

or 1,5 no 3,5.

2. HanpaBaenne BpallleH#dsi TNOTOKOB B rOpeJKax BHIGHPAETCS B COOTBETCTBHM ¢ 4epT. 4.

— npu 0AHODPOHTOBOM KOPHAOPHOM PacloONKEHHH
2
bm =25, -+ (_r - I)Sr;
Zap

— HpH BCTPE€YHOM PpPacCnoJO’)K€HHH TpeyroJjbHHKOM

BHH3
bin=25¢+ s..

C BEpLIHHOH

11.4. Tay6una Tonku onpeleasiercs npubiauxenHo no ¢Gopmyae

4 .
Ay == Sr(’,l—r' + c?azsip) ¢,



Cxembi PAacnoNOKEHHS FopesioK HAa CTEHAX TOMOYHOH Kamepbl H HanpasJjieHHe BpalleHHst NOTOKOB
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Mpumeuanue Bpawende MOTOKOB NEPBHYHOTO W BTOPHYHOTO BO3JAyXa B KaxIoft TOpeJke — B OAHY CTOPOHY

Yeprt. 24
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rie @, U ¢— onbiTHHE Ko3((HUHEHTH. 3HaueHHS g B 3aBHCHMOCTH
OT 2gp NpUBEAEHH B Ta6J. 16; npH oAHODPOHTOBOM PACMOJIOXKEHHH TrO-
pesiok ¢=0,75, npu BcTpeuHoM c=1,0.

Ta6bauya 16
Zap 1 2 | 3 4
%a 1 0,75 0,65 0,55

11.5. YcaoBHasi yaeabHast MOIMHOCTL Ha | #2 rOpPH30HTAJbHOIO ce-
YyeHHs TOTKH onpenesieTcss no ¢popmyaam:
— JJs BCeH TONKH ‘

Ip= Qrx .
F @by’
— Ha OlHH SIPYC TOPENoK
. __9r
O =

Tlonyyennble BeJHYHHBI He JOJKHH NMPEBHINATb NpefeJbHBIX 3HA-
YeHHHA ¢p H ¢p’, TPUBENECHHHX B Ta6j. 5 CHIPaBOYHOro MPHJIOK. 3.
Ecan pacxoxnensne BesnuHH npesnimaer 10%, To ciefyer yBeaHYHTb
pasMephl TONKH H BHIGpATh APyrde MOLIHOCTH rOPeJOK H HX PacnoJio-
KeHme.

11.6. OnpenesenHe o6beMa H BHICOTH TONKH IO YCJOBHAM oGec-
NieYeHHsi 3aJaHHOH BeJHYHHH MEXaHHYeCKOr0 HeJ0XOra W TemIepa-

TYPH Ta30B B KOHIle 30HH JOXKHIraHHS MPOH3BOAHTCA MO MeETOAHKE,
H3JIOXEHHOH B NPHJOXK. 1.
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IIPHJIO)XEHHE 1

1. PACYHET BbICOTHl TONOYHOH KAMEPHI C YYETOM YCJ/IOBHA
TOPEHHA

I.1. Tlpu pacyere BbICOTHI IPH3MATHYECKOH TONKH C YYE€TOM YCJIO-
BHH ropeHus ofmas ajauHa ¢akesa pasbHBaercd YCJOBHO Ha JBe
30HBI: 30HY AKTHBHOTO FOPEHHSI U 30HY AOXHFaHHS.

Ilpu ORHOSIPYCHOM pPaCHOJIOKEHHH TOpeJOK MPOTAXKEHHOCTb 30HBI
aKTHBHOTO TOPEHHSI onpejensieTcss KaK PacCTOsSIHHE OT YCTbA TFOpPesioK
[0 BEPTHKANbHOH OCH TONKH (rOPH30HTaJbHBIH yuyacToK ¢pakena), a
NPOTAXKEHHOCTb 30Hbl NOMKHFaHHSA As; — KaK paccTosHHe OT rOPU30H-
TAJBbHOH OCH TOpeJOK 10 NJIOCKOCTH, B KOTOPOH 3aKAHYHBACTCS BLIrO-
paHue TONJHBA A0 3aAaHHOTO 3HAYEHHS MeXaHHUYECKOro HeIoXora gj.

[IpH MHOrofipycHOM pacnoJIOXKE€HHH ropeoK NPOTSAKEHHOCTb 30HBI
AKTHBHOTO TOPEHHUSl onpelensieTci KaK CyMMapHasi BeJHYHHA AJHHBI
FOPH30HTAJBHOTO yyacTka ¢akesja M pPAaCCTOSIHHI MeXAy spycaMH
TOpeJoK, a TNPOTAMKEHHOCTb 30Hbl JOXKHIaHHS — KaK paccTosiHHe OT
FOPH30HTA/bHOH OCH BepXHero sipyca ropeJiok A0 MJAOCKOCTH, B KOTO-
po¥i 3aKaHYHBAeTCS BBHIFOPaHHe TOMJIHBA [0 3aXaHHOIO 3HA4YeHHHT Me-
XaHHYECKOro HeloXKora ¢s.

1.2. Pacyetry mnoasiexaT NPOTAXKEHHOCTb 30HB! JOMHTAHHA Hap
(uepr. 1 Hacrofllero NPHJOXKEHHsI) H TeMOepatypa B KOHLe ee & .

Lleab pacuera, NpHBEeAEHHOTO B HACTOALIEM MPHJIOXKEHHH:

— npubanKeHHoe onpejesieHHe BeJHYHHbBI 06beMa TOINKH, B- KOTO-
poM ofecneyHBaeTcsl BLDKHI TONJIHBA [0 3aJaHHOTO 3HAYeHHSl MeXaHH-
YeCKOTO HeJ0XOra ¢4 NpH XHMHYeCKOM Hejoxore ¢;=0;

— ofpefeseHHe Y/IeNbHOH MOUIHOCTH gy TOMKH A0 KOHL2 30HHI
JOXKHIaHHSA;

— onpeje/eHHe TeMNepaTypbl ra30B B KOHLE 30HbI JOXKHrauusd, .

ITpumeuanne H3noxenuofi HHKe MeTOA pacuyeTa NMo3BoJAseT NPHUSAHIKEHHO
onpeAeJnTb H3MEHEHHe pAa3MepoB 30HBI JAOKHIAaHHA [OPH H3MCHEHHH KaueCTBa TOII-

JuBa, 3Hadenndi KosddHUHeHTa H3GBITKa BO3JYyXa a@;, OCTATKOB Ha cHTe R, Rago,
TeMINepaTyphbl ropsivero Bo3fyxa /., HarpyskH KOTJIa H APYTHX DeXHMHBIX NapaMmer-

POB TONOYHOTO Npolecca.

1.3. Onpenenenne obulero o6beMa H BBICOTHl TOMOUYHON KaMmephl,
a TakxKe BeJHYHHbI NIOBEPXHOCTEel HarpeBa, KOTOpble HeoOXOAHMO pa3-
MEeCTHTb B TONKe Ans obecrneueHHss HCKIIOHalolllel WIJIaKOBaHue TeM-
mepaTypbl Ha BbIXOJE H3 Hee, MPOH3BOAHTCH Mo «TernJjoBoMy pacueTy
KOTeJIbHBIX arperatoB (HOpMaTHBHBIH MeTOA)» H B Hacrosituit OCT
He BXOMHT.

1.4. OnpeaenerHne BHICOTHI TONKH 10 KOHIA 30HbI JOXHIaHKA

1.4.1. HcxonHple naHHbIe AJS pacuera:

— 3JIeMeHTapHbIH COCTaB TONJHBA, OCTATOK HA CHTAX ¢ fiyeAKaMH
90 u 200 mxm— Rgy H Ry, CIOCO6 mJIaKOyZaJeHHst (TBepaoe HJH
XKHAKOe HIIakoynasenue), kospouuHeHT H30BITK2 BO3AYXa B KOHIE
TOTIKH Gy,
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— 06beM NPOAYKTOB cropaHus (AbiMOBHIX I'asos) npu CIl
V.= VRO: -+ VH‘_I0 ~t V‘i,’\,a ------ (2, — 1) V",

rae 3navenns Vip,, V, ., VI onpeaessiores mno cocrasy Ton-
JHBa B COOTBETCTBHH ¢ «TenJioBbiM pacueToM KOTeJbHbIX arperaron

(HOpMAaTHBHbIIl MeTOR)»; ‘
— TemnepaTypa rasoB B Koulle TonkH U, norepu tenna c¢ mexa-

HHYECKHM HENOXKOrOM ¢4, TeMmepaTypa ropsiyero BO31yXa MPHHH-
MaloTcst 1o Tta6a. 1—4 cnpasoyHoro NpHAOK. 3.

CXeMbl TONOMHLIX KaMmep

hsid
XY

Hrsd.
Hrza,

2T
A | Rag

ih
1
1
b o

a1n drpn

C |
\__//

a 3

4+

Qong h,

@ — TONMKa ¢ TBEepALIM IIJdaKoyldadeHHeMm; 6 — TONKA ¢ MHIAKHM
WIAAKOYHIACHHEM

Yepr. 1

1.4.2. BricotTa TONKH OT HayaJa CKaTa IJAaKoBOro Mojaa HJH cepe-
JAHHBI XOJONHOH BOPOHKH 0 KOHLA 30HbI JOXKHTaHHs (CM. uepT. |
HacTOsAULIEro NPHAOKEHHA) onpejaensieTcs o GopMyaam:

— NPH TBepAOM LIJAKOYAaJdeHHH (CM. uepT. 1,a)

hB Y t 1
H‘!’.B.l: 5 + /lr 5 /lup (znp“— 1) T /13..&;

— TMpH XKHAKOM LUTaKOYAaJeHHH (cM. uepT. |, 0)
Hisx=h. 4 hyy (Bap— 1)+ bsas

S5 3akaa 885
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ric h, — BbiCOTAa XOJOAHOH BOPOHKH, TIpHHHMaeMas paBHOH
0v5—097 Qrns
h. — paccTosiHHe OT OCH HHKHEro sipyca ropeJioK 10 HauaJja
CKaTa WJAKOBOro MojAa HJH XOJOLHOH BOPOHKH, Ofipe-
aeqasemoe no taba. 15 OCTa;
hqp — paccTosinne MeX1y sApycamH, onpeneasiemoe no taga. 15
OCTa;
Vs.n

h;,,n: y -l BbICOTA 30HbI JOXKHTaHHSA.
T

1.5. Onpenenenne oGbeMa H yaeJdbHOH MOWHOCTH TONKY 10 KOHUA
30Hbl 10XKHTaHHA

1.5.1. O6bem 30HBI MOKHFAHHA /S OTKPBLITHIX TNPH3MATHYECKHX
TOMNOK oMnpelenasieTcs no cjaeayiomei gopmyne:

Ty
Via=<V.B T

rie v — Bpems, HeoOxoAuMoe 145 BbiFOpaHus TOMJIHBA 10 3aldaHHOIO
3HayeHHs] MeXaHHUeCKOro HeloXora ¢4, onpegensemoe no n. 1.6 gau-
HOro NpUJIOKEHHS.

Mpumeuanune [as TONOK € NepeKHMOM N0 HAKOIJIEHHS LONONHHUTENbHBIX
ONBITHLIX AAHHBIX pacyeT BPEMEHH BLIFOPAHHA NMPOBOAHTCA NO HACTOALIEH MeTOMHKE.
YMeHblleHHe BpeMeHH NnpeGnBanHs rasoB B TaKHX TONMKaX N0 CPaBHEHHIO C OTKPHI-

THIMH YYHTBHIBAETCS NONPaBOYHBIM Ko3(dHUHenTOM €. B 3ToM cayuae oObeMm 30HI
OXHraHuA

Ty
Vg_ﬂ = ':V,-B Toé' ’
rae €=0,7-+0.8.
1.5.2. Ynenbnas MOWHOCTL (TenJioHanpsixkeHue) Ha | M3 TONKH 10
KOHILA 30Hbl JI0XKHTaHHS NO YCJOBUAM FOPEHHS
Qr.x

(q T.3.1 —
virop V‘r.s..x ’

rie Visx—006beM TONKH RO KOHLA 30HbI NOXHTAHHA, pacCYHTHIBae-
MBIfl IO TeOMETPHYECKHM pa3MepaM TOINOYHOH KaMephl.
Jsisi npH3MaTHYECKHX TOTIOK

Vr.a.n = F1Hr.3.a-

1.6. Pacuer BpeMeHH ropeHus
1.6.1. HMcxonuo#i 3aBHCHMOCTBIO, yCTaHABJHBAWOLIEH CBA3b MEXKAY
BpeMeHeM FOpeHHs T H BeJHYHHON MEeXaHHYeCKOro HeZO0XKora, sIBJsieTcs

. Ryanct
Sy = 5018

rae J;— KOMILIEKC, BKJIOYAIOWHHA B ce6f peXHMHble NapaMeTpsl To-
MOYHOro Mnponecca, 06JacTb peardHpoBaHHs, (PpaKUHOHHBIH
COCTaB TOIJIMBA, BeJHYHHY MEXaHHYECKOT0 HelokKora H Xa-
PaKTepHCTHKH TONJIHBA;
kxam — KaXKymascs KOHCTAHTa CKOPOCTH rOpeHus;
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001 — pa3mep HaHnGoJiee KPYIHOH 4acTHLbI;
B — ko3 pHuHeHT.

JTa 3aBHCHMOCTb CNpaBelJHBa 1J5 (pake10B ¢ H3ObITKOM BO3AYyXa
Ur > I.

s yno6crBa pacyera nocTpoeHbl HOMOIPaMMbl, C MOMOILBIO KOTO-
pbIX NMPH H3BECTHON CTeNeHH BbITOPAHHA ¢4 MOXHO ONpelejHTb BpeMms
rOpeHHs T.

1.6.2. Onpeneasiercsi TeopeTHueckast TeMiepatypa ropeHHst npH 3a-
J1aHHOM H30BbITKEe BO3JAYyXa H II0JIHOM CrOpaHHH TOMN.JIHBA

9 — Qg + oty + cr.nfrisv’)af
TCOp Ap )
Vet —o¢y
100
rie TV, — TenjoconepkaHHe razoo6pasHbiX NPOAYKTOB CrOPaHHs NpPH
Breop H NIPH H3OLITKE BO3JyXa Ha BbIXOJe H3 TONKH Ur;
€3 — TENJOEeMKOCTb 30Jbl NpH I3;
Cr H Crp— TEMJOEMKOCTH TOIJIHBA H ropsiyero Bo3AyXa NpH -fr H frs.

Homorpamma aas onpejenenus cCpeiHer Temnepatypoi hakena

10, |
FRL A
Z 54
P 7
09 A P
’ W
A
P Y,
08 g hd
’ KN Y
LA N ORI Pvgre =0
AP 77 2y 045
07 Ve '/, // ™~ ™~ 0:20
’ A A3 N N 1925
A A/ 4 T~ 026
7y 1 ™ NEE
// A/ I~ \\ 1028
™~
A
08 A )4 ] 030
V T~ 1032
1950 Tlld
Tad.
T 80'7'7“'5
a4 a5 06 07 98 99 10
Yepr. 2

1.6.3. Onpenenasiercsi pacuyetHasi Temneparypa ¢akeaa Ty 10
YyepT. 2 HACTOSAILErO NPHJIOKEHHS B 3aBHCHMOCTH OT OTHOCHTEJNbHOIO

*
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MECTOIIOMOXKEHHA MaKCHMyMa TeMNepaTryp Zuaxe H OTHOCH'TEJILHOH -TeM-

TS..l

NepaTypbl Ha BbIXOJe H3 30Hb HOMHFAHHA Bo= = .
Teup

3HayeHHs Zyaxc NpHHHMAlIOTCA 1O Taba. 1.

NMpumevaunnsa:
. Hctnumoe snavenne ¥, . 7:“ onpeneasiercst 5 1. 1.7.8. Jlan nauHoro pac-
yeTa NpUENMaloTcs ABa 3uavenus ¥, ;, paBHBIX 9, (Ta6a. | cnpaBounoro mpuaox. 3)

u 3. +150° [asvnefiwnfi pacuer BeleTcs A 3THX IBYX 3navenuin ¥, ..

2. TMpuGaumento pacyeTHas Temnepatypa dakesa mMomeT ObiTb onpeneaexa
no gopmvac

Ty=p l/ T Teopr;, 3

vie p — wospduunent, BbiOupaeMbiii no Taba. 1.

Tabauya !
Bua ronausa Zaake p’
AHTPaUHTOBHA WTHG, TOAYAHTPAUNTHI,
TOUIHA yroab 0,18-0,25 0,92--0,95
Kamenuwsii yroas 0.15—0,24 0,93—0,96
Bypuiit yroap 0,15—-0,20 0,93—0,97

Mpumevauusa:

{. MeHbllle 3HaYeHHs APHHHEMAIOTCA I8 ORHOSIPYCHOrO Pacho/IOMeHMs Topeaok

Zyake
NPH XHAKOM WAaKOYNaJeHHH.
2. MeHbllIHE 3HAYCHHA ’ NPHHHMAIOTCH HAN TBEPROFO LIIAKOYAAaAeHHS.

1.6.4. CrpouTcs lpAMas paclnpele/ieHHsi 4acTHU 10 KpYMNHOCTH
(uept. 3 Hacrofuero mnpujoxenus). Ilas 3toro Ha KOOPAHHATHYIO
CeTKy B ABOMHbIX JorapHpMHYECKHX KOOPAHHATAX HAHOCATCA 3Haye-
HHst Rgp 1 Rz H uepe3 nosyyeHHble TOYKH TNPOBOAHTCS mpsiMas Io
nepeceuenns ¢ opannatoit R=0,1%. A6curcca nosyyeHHo# TOYKH faet
BeJHUHHY HaHOoOJee KPYMHBIX 4acTHL 8¢y B MHKpPOHaX.

KoadduumeHT NOJHAHCNEPCHOCTH 7 onpelesisieTcsi KaK TaHreuc
yrJa HakKJOHa NpsiMON pacnpefesieHHss K ocH abcuucc (H3MepserTcs
HernocpeAcTBEHHO Ha rpaduke).

1.6.5. Ilpn noJyuyeHHBIX 3HayeHHsIX Tg H 8oy onmpenesioTcs cae-
AyIOli{He BeJHUHHBI:

— KaKyIWasAcs KHHETHYEeCKas KOHCTAHTA TODeHHs Ryaw, —-— 1O
yepT. 4 HACTOSALIErO NPHJIOKEHHS;

— koappuunent -xuddysun D, i,:—?-——~no yepT. 5 HACTOSILIero Mpu-
J10 )KeHH;

— aud¢y3nonnbiit kpatepuii Hycceabra Nup — no uepr. 6 nacros-
niero MpHJIOXKEHHS.
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1.6.6. Onpeneasiorcs pacueTHbie KOMIJIEKCH Mo GopMyam:

Vo ] — W 1
a) a:(a-r'“"l) m.t‘.—%—'—ﬁ’

rae W" u WP —paaxHocTb NbIJIH H HCXOAHOrO TOMJHBA (B J0OJAX);
KP=1— (VP + AP} WP) — Ge3sosnbHast u Ge3BOAHAS KOKCOBas Mac-
ca (B noasx); VP—Bbixon JeTyyux Ha pabouyio Maccy (B AOJfX);

Kaxymasica KMHeTHHecKasi KOHCTAHTa TOPEHHS HaTypaabHBIX

TOMJAHB
lgkm.u-
™,
4 N N
‘\ . ‘\
RUAEN -~
e q ~
40 e NI
A, N -~ ~
- .
WHh \
J .
3 h Ll "N
S
t/ N
-/
30 ” [7] 65 T,

! — aHTpauHTOBLIA WTHG; 2 — TOMHA yrodb; 3 — KaMeHHBI yroas,
4 — Oyphle Yrau

YepT. 4

Kosdpduument nuddysnu

yw/y
20 I

i -
16 ——

_
14
0 a
— —
06
n Hoo 1200 1300 1400 1500 1600 1700 1800 1900 T4 K
YepT. 5
. 189 T‘b | — ]
0) ¢ =T 1V g W "

rae p — AaBJieHHe B TOIKe, Kec/M?; ¢ H yx onpelensiores no tabJa. 2;
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Tabauya 2
Bun tonausa
HaumenoBanue sesmunn | AHTPAUUTOBHI Towit Kasmennbiii Bypmii
WTHo, noayan-

TPaLHTDI yroib ~ yroan yroab
Kaxymuiics YeJbHbli
BEC KOKCOBOI'O OCTaTKa

Yk, Kec/m® 1400 1400 1200 1000
PacueTnniii  Kosdduuuent

1,1 1,1 1,45 1,2

Auddysnonusii xputepnin Hycceasrta

Nup
&n -

40 )

35

25
250 500 750 000 8gqmxu

Uepr. 6

.QF 1 1—wn
B) J, (%)= 8100 KP 1 —wp ®

r) ————.

) Rxgnco1

1.6.7. Onpenensercs BeauuuHa Jp no HaAJeHHHIM 3HAYEHHAM
Nup,D

Jy(xx), @, n ¥ B 3aBHCHMOCTH OT KOMIJeKca :
kkiyanI

Nu
a) npH -—k—ge—— > 1 (ana anTpaunToBOrO WITHI6A, MOJYyaHTpAlH-

. a0l
TOB H TOILHX yrJef)

NuDD
Syt e =I5
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D
6) npu 0< ——<1 (n.zm KaMeHHbIX yried ¢ V'<40%)

—Jaud | = lﬂtb
/2 J5¢ 4 kk A,,m ( —I5%);
u
B) npu —; Da —0 (18 KaMeHHBIX yraeit ¢ V© >>40% u Gyphix
AR
yriei)

Jy=J5.
‘B naHHBIX QopMyaax
jgnn —_ JI2(HH + b (fl — 1)'

an......jnp_{__ bﬂp(n —_ 1)
_],-mm — j.lmh Y (n—1).

3navenns J5™, b onpeneasiorcss mo uepT. 7 HACTOALNEro MpH-
JoXeHus, J™, H"™ —no uepr. 8 HacTOAUIEro NpHJIOKEHHS, JHP,
b — 110 yept. 9 HACTOAULErO TIPHJIOKEHHS.

1.6.8. BpeMﬂ rOpeHHs YaCTHIL TBEPAOro TONJHBA B OTKPBITOH MPH3-
MaTHYeCcKOM TONKe T B CeKYHAax onpeleJsiercs no (opmynaam:

a) aag cayyaes, YKaszaHuwix B 1. 1.6.7a, 6,
1930013600

’

kKEIK\

-
4

6) aas cayuasi, yKaszaHHoro B m. 1.6.7s,

522
J5383;3600

NUDD

1.6.9. Bpemsi ropenssi uacTHU rpyGoro nomonaa (8o>500 .mxm)
onpenessiercs o gopmy.ae

- :.-"([ — W )
Wee )
rae W, — ckopocTh BHTaHHS nanboJiee KPYNHOH YAaCTHILB,

onpesensiemas no uepr. 10 Hacrosilero npHJO-
KeHus;

o~
T =

Wi = —F.7, ~ CpeaHepacXoHas CKOpoCTb TONOYHBIX TAa30B.

1.7. OnpepeJelive TeMnepaTypbl B KOHUE 30Hbl JOXHIAHHSA &;1 no
ycAOBHAM TEnA00OMena
1.7.1. Onpenenenne ¥, NPOHU3BOAHTCS B COOTBETCTBHH C TEMNJOBHIM

pacyeToM KOTEIbHbIX arperaToB ¢ HEKOTOPBLIMH YMpPOILEHHAMH.
1.7.2. las rpaduueckoro onpejieseHna BeaHunHs 9 BbhiGHpaercs
PAA 3Hauyenui ee (TpH-yeThipe 3HAYEHHS) B Jmanaaoﬂe or ¥, npu-

HHMaeMoii no ta6.a. 1 cnpaBouHoro npuaox. 3, 10 8;‘ ~ 2000° C.
1.7.3. Tlpn npHHATRIX 3HAueHHAX U  ONpejesieTCss OTHOCHTE/bHOE



Homorpamma s pacueta BLIropanus Tonamsa
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-Homorpamma ans pacuera BbIFrOpaHud TONIHBA

Mpomexyrounana obnracto
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Homorpamma nas pacuera Bbiropanus TONJHBA
Duddyanounan obaacte
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KOJIHYECTBO Telia, MnorJouiaeMoro mnoBepXHOCTAMH, pasMelleHHbIMH
B TONKe OT Nnoja A0 KOoHUA 30HbI AOXKHIaHHA,

g:=q. — (g, , + 9+ 9+ q; + g3).
25 Ug)'r B

3aech ¢/ =1+ ———5—— — OTHOCHTEJIbHO€ KOJHYECTBO Ten.na, BBO-
On AUMOIO B TOﬂK)’ ¢ TONJHBOM H I‘OpH‘HIM
BO3AYXOM;
. e, - (1) (WD,
(]a‘ﬂ——_—' Qp — OTHOCHTeJNbHOE KOJIHYeCTBO TelJiaB )-'XO-
1] AAIHX H3 30HbI NOXKHIraHHS rasax,

(59 PR (.,0)3 U‘,’)a' — TeNJocoAepKaHHe BO3AyXa npn trp U
** 8, AbIMOBBIX ra3os npu 9§

QP — pacnosiaraemoe TefJo TOMIHBA.

CxopocTh BHTAHHS RacTHU

Wg, mM/CEN
3 ANNEREBES R
..‘:w ;
T VAR
2 /-
) A
/ »
7
4
1
g 250 560 75ﬂ 0 [73 MKN
Yepr. 10

ITH BeJHYHHLI onpelesioTes no «TenjgoBoMy pacueTy KOTeJbliblX
arperatos (HOPMAaTHBHLII MeTO1)».

1.7.4. Tlo nonyyeHHBIM 3HaYeHHAM ¢; CTPOHTCH 3aBHCHMOCTb
ga=[(9,,) Ha uepr. 11 Hacrosiutero npuaoxenns. Ipu ;=0 Kpupas

nepecex\aeT ocb abcuMce B TOuke .

1.7.5. Tlo naiinesHomMy no amarpamme (uept. 11 Hacrosilero npu-
JIOKeHHs) 3HayeHHI0 O, ¥ NPHHATHIM B N. 1.7.2 3HayeHAAM 83 , onpe-
aensiercss OTHOCHTEJbHAs TeMNepaTypa ra3oB B KOHIE 30Hbl JOXKH-
raHHA:

) f
B5p = "I"—
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1.7.6. Onpeneasiercs yleabHOe TelJIOBOCNPHATHE HACTEHHLIX 3Kpa-
HOB:

4
T 3 1= CXnopu (100>

raie C=49a,¥.pM33 -—-Koscp(pnunem, 3aBHCAUIHHA OT BHAA TOMNJHBA,
KOHCTPYKUHH H COCTOSIHHA 3KpaHoB. 3HauyeHHs ar, Wep, M Bbi-
6HpalOTCﬁ no «TenjsoBoMy pacueTy KOTe/IbHBIX arperaTton (Hop-
MaTHBHBIT METON) »;

23
" 93.5 -
Kuopn =9, , (—-—-——»—-—-) — YHCJAEHHBII KOMILIEKC, 3HAueHHE KOTo-
poro HaxoAHTCs Ha uyeprt. 12 HacToslEro NPHAOKCIHA.

OTHOCHTEABHOE KOJMHYECTBO Tenaa, BOCHPHUHSA-
TOro NOBEPXHOCTAMH HaArpesa

4
\\
o AN

N

N,

N

J00 1000 1300 e W%

Yepr. 11

1.7.7. Onpenensiercsi yaedbHas MOWHOCTb YaCTH TONKH 10 KOHLA
30HBI JOXKHIraHH4, nomomaemax 1 #3 Tonku npu npuustom B 1. 1.7.2
paae sHavennit 8

3.3.4 T3, 1
(q T.3.1 Tu. ,H
Voxa 92 V. ’

T.3.1

rie H731— nqyyeBoCNpHHHMAIOLLAs NOBEPXHOCTb CTEH TONKH 10 KOHLA

30HBI JOXKHTaHHA, 3aHATBHIX 3KpaHaMH; pacCYHTbiBAeTCH
TEMNJOBOMY pacueTy KOTeJbHbIX arperartos.

T.3.5
H..‘I

Mpumeuvanne 3uauenne KOMIVIEKCa Moxer ObiTb PaCCUHTaHO NpH

T.3.X
M060M H3 NPHHATLIX 3HayeHHit ¥, , W B AasibHefilieM He YTOUHSTLCS.
1.7.8. Tlo noayyeHHbIM 3HaYeHHAM (qv)T: CTPOMTCH 3aBHCUMOCTb
(gv) I32= f(8,)) mna uepr. 13 Hacrosimero npuaoxKeuus. Tam »xe
CTpOHTCH 3aBHCHMOCTb (q‘,);";i)‘ = f (Y, ,), noayueHHas AJs YyCJOBHIl
ropeHnsi, H3JoXeHHbX B M. 1.5.2. Touka nepeceyeHHsi ABYX KpPHBBIX
onpesesseT AeficTBHTe/IbHbe 3Havenus 3, u (gv)™>2
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1.7.9. Tloayueninoe 3Hayenne ¥, 1aeT BO3MOKHOCTb BblGpaTh HaH-
GoJiee pallHOHAJIbHbI METOX OXJIaXK[IeHHs ALMOBHIX ras3os ot & = 1o
TeMnepatypel 9, MakcHMaJbHO NOMYCTHMOH 1O YCJAOBHSAIM WIJIAKOBA-

HHA (AHOO yBeJHYEHHEM BBICOTHI TONKH, JH00 pa3MellleHHeM nocJae
30HBI- IOXKHraHUA HeOOXOAHMbLIX NOBepXHOCTell Harpesa, JHOO npuMe-
HeHHEM PEeUHPKYJSLHH ALIMOBhIX rasoB Bbillle 30Hbl JAOXKHTaHHA, JHGO
KOMOHHAlIHEA HeCKOJbKHX METOMOB).



ITIPHJ/IO)KEHHE 2

NMPUMEP PACYETA, PACYHET PABMEPOB U NMOCTPOEHHUE MPOS®HIA JIONATKH AKCHAJIBHOTO JIOMATOYHOIO

3ABHXPHTEJA

HUcxoansie. ganubie aan pacuera ropenok. baok 800 MBr. Tonauso I'CLU

Ta6auya |

08 ‘dip

HeIX arperatoB (HOp-
MAaTHBIBLT MeTO/)»

Ensnmta navepenss| O00-
Haumenosane - 3Haue- bopmyna OG6ocnosanue Pesyabtar
CH | MKICC | yye
Tun koraa — ! — — — [111-2500/255
Homunanwuast  naponpo-
H3BOAHTEABHOCTL Kr/c miy D — -
A / i u (695); 2500
Tonauso: — - — — rcu
MapKa M copt - - — — —- Wp119%; AP==223%
Cocran % % - «Tennosoit pacuer KOTesb- —
uux arperaros (Hop-
MAaTHBHLIt MeTOL)>»
BLIXOJ( JIETYUHX . ! . Ve To xe 40
TEHNAOTd Cropatns (HHI&- ;
wasn) na pabouylo mac- !
cy ML ke i rraajxz | QF — » (20, 92); 5000
Teopernueckoe  KoJauyect- {
BO  CyXOro  BO3Ayxa, !
11e0GXOANMOTO  AJISA 11041~
HOTO CTOPaHHA TOUAHBA
npu CIT MifKr Mtfuce Vo — «Tennosoit pacuer Koresb- 5,55
|
|
i

eL—98°080'%¢ 120



g cexeg g

Ipodoaxcenue taba. 1

Enunni penus| O00-
‘HaumenoBanue =2 H3MEpe}jHﬂ 3Have- Popmyna O6ocnoBanue PesyabraT
CH MKICC | yye
Tun wnakoynaneHus — — — — 3anano Teepaoe waakoynafieHne
CxeMa  DblIENpHTOTOBJE-

HHS — — — — v Hunusnnyansuas  LIBM,
CylIKa BO3AyXOM, To-
laya TNBUIH  CYMIHAb-
HLIM areHToM

Teopernueckoe TeNI0BLI- or

nejenne Ha | M® Bos- M 20,92 5000

3 3 at— — ————  —

xyxa npu CIT MILx/M3 | kcaa/m3 | g, 0 (5'55 3,78), 555 900
Kospduunent  n3boitka

BO3AyXa B OCHOBHBIX

ropeJkax — — ap — Ta6n. 3 OCTa 1,15
KonuuecrBo (macca) cy-

WHJIBHOTO  areHTa Ha

1 K2 cwiporo TonJauBa,

NOXaBaeMoro K BXONHO-

MY CEeYEHHIO TblJecHcTe-

MBI Kr/Kr Ke/Ke g1 — HopmartuBHple MarepHasbl 1,15

no pacyeTy M NpOEKTH-
POBaHHIO  MHLIENPHTO-
TOBHTEJIbHBIX  YCTaHO-
BOK
BuaaxuHocTs nbliH % % wna - Hopmatususie maTepuanbt 30
N0 pacyeTy M NpOeKTH-
POBaHHIO MLIJIENPHTOTO-
BHTGJbHEIX YCTaHOBOK
Koauyecrso Baar, ucna-
pennoRt u3 1 ke cwiporo W P—pna 11.0-—-30
MaTepuaja (TonauBa) Kr/Kr K2/re — ———— To xe e == () | 0895
100 —jpna 100—30 '

ZL—92°080¥2 1LD0

I8 "diD



Mpodosrxcenue raba. |

Eaununa namepenns| O60-
HaumeHoBanue CH MKLCC 31:?[;!:- $opmyna O6ocHoBanne PesyabTtar

Koadduuuenr, YUHTHI-

BaloWHA MPHCOC XOJOA-

HOro BO3AyXa B ROJAX

OT BECOBOTO KOJIHYeCT-

Ba CYHIHALHOTO areHra — — Kape — To xe 0,25
Maccoboe KOJIHYeCTBO

BJ&XHOT0 CYUHABHOTO

areHtTa B KOHUE YCTa-

HOBKH Krjkr | k2lKz | &y, | €1 (14 15Knpe) AW - 1,15(140,25) -
Joas cyXxoro BOSAyXa B +0,0825=1,52

TpaHCHOPTHpYIOlEeM 1--1.5 L

arenTe _ o - &1 (1-+1,5Kpce) _ 1,15 (1+0,25) 094

&ons 1,52

Kosdpduuuenr NOA&YH 1415 "

NepBHYHOTO BO3/yXa - — a & (115K upd) — M:O’Q

wVo 1,293.5,55

Koadpuuuent nopayu

BTOPHYHOrO BO3AYyXa - - ag ap—ay — 1,156—0,2=0,95
Kospduuenr n36biTKa BO3-

ayxa B cGpacHBaeMOM

CYIUH/ABHOM areHTe - - ac - — —
Hoass npucocaHHOro B

TONKY BOSAYyXa — — Aa; - «TensioBoft pacuer Koresb- 0,05

HBIX arperaTtoB (HOp-
MAaTHBHbHII MeTON)>»

Kospduunenr  n3bGuitka

BO3ZyXa Ha BHIXOMe H3

TONMOYHOM Kamephl — - ar ap-i-Aay — 1,154+0,05=1,20
KonuesTpauus nbliH B 1--Alpna _

NBIJIEBO3AYUIHOM CMECH Kr/kr K2/Ke “ — 10,0825

a, Voyo+-alyna

0.2-5,55-1,293+0,0825

2R "d1)

=0,605

eL—9%'080've 100
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M podorxcenue raba. 1

H Eannuua namepenns| O60- ¢ p
aHMeHOBaHHe cn MKICC al:‘a:: opMyna O6ocHoBanue e3yabTaT
Hauanpuass Temnepatypa
CYHIHJILHOTO areHTa
(npH cyluKe cMechio He-
CKOJIbKHX KOMIOHEHTOB
paBHa TeMnepatype
nocse CMeIleHHus) K °C ty - — (., 5~573); 300
Temnepatypa TomiuBa 3a o
MeJbHRUeH » » t, Hopmarusible MartepHabl 333; (60)
N0 pacyeTy H NPOEKTH-
pOBaHHIO  NBIAENPUTrO-
TOBHTEJNbLHBIX  YCTaHO-
BOK KOTeJbHBIX arpera-
Temnepatypa  BaaxHof ToB
mbIAY v » Lan — Temneparypa nblix B KOH- -
e YCTAHOBKM TNpHHH-
MaeTca paBHOR KoHeu-
HOl Temneparype cy-
IIHABHOIO arexTa
Temnepatypa  mnelIeBO3-
LyuwlHok cMecH mepen
FOpeJKoil » " t — Ilpy noapave mnoljH Medb- (333); 60
HHYHBIMU rasamH
t!"tu
Pacxon Ttomamea Ha xo-
Ten xr/c Kel4 B — «TensoBofl pacuer KoTedb- (95,4); 343000
HBIX arperaTop (HOp-
MaTHBHLIT MeTOR)»
Tennonas MomHocTs Ton-
KH MBr | I'kasfs | Q.. QiB - (20,92-95,4==2000);

5000343 000.10~% =
= 1720

¢L—9T°080'¥¢ 100
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ITpodoaxenue raba. 1

Enunuua uamepenns| O60-

HaunmenoBanu G- Pe3y.
e o MKICC ?H::ee $bopmyna O6ocHoBanHe Pesyabtart
Ko/nnyecTBO OCHOBHBIX ro-
pesiok Ha TOMKY, HX
pacnosioxeuue,  UHCAO
fipycos — - 2y Zap — BriGupaercsi no Taba. 2 2r=36; 2ap=3;
OCTa u YTOUHSETCA|BCTPeuHOe pACHoJoXKeHHe
npH pacuere pasmelile-
HHSA TOPEJOK H TPH ON-
peneneHuy rabapuTon
T 0 TONKH
enJ0Bas MOLIHOCTL T'O-
peaKH MBt | rxaafu | Q: ki - (55,5);@ — 47,7
2r 36
Pacxox TomiuBa Ma ro- Q 55,5
eIk Kr/c Kel4 B == — —=2,65]:
p y / / r Qs (20’92 ' ) N
47,7.1078
1,717 9540
5000
THO ropenkH, THI 3aBHX-
pureas — — — - Pasx. 4 OCTa Ynurouno - JaonaroyHas
ropejika C aKCHaJIbHHI-
MH JIONaTKaMu
[lapaMerp KpPyTKH 1nOTOKa
NLIACBO3AYIIHON  CMecH
NEepPBHYHOTO BO3AYXa - - ny — Ta6a. 5 OCTa 3,0
ITapameTp KpYTKH noToka
BTOPHUHOT'O BO3lyXa — —_ n, - Ta6a. 5 u 6 OCTa 3,0

p8 "duD
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Hcxoansie Aaunble pas pacyeta rasoBoii 4acTH MbLIEra3oBuiX rOPenokK

Tabauya 2

Eaunuua usmepenns| O60-

HaumenoBaune 3Have- $dopmyaa O6ocHoBanue Peayabtat
CH  MKTCC [ yme Py y
Tennora cropauusi raso-
0o6pa3Horo TomaHBa MIx/m3 | kxan|m3 Qg — —_ (36,6); 8730
Pacxox  rasooGpasuoro
TONAHBA Mi/c M3y Vias — «TennoBo#t pacuer Koresb- (52,8); 190 000
HBIX arperaToB (HOp-
MaTHBHBIA MeTOR)»
Pacxon ra3oo6passoro
TONAHBA Ha ORHY TO- Veas
peaky npn CII N » Vrop - 3anano (1,47); 5280
Hapnenne rasoofipasioro r
TOMJIHBA Mepel roped-
KO# Hjw? | wecjem? | pras - . Ipn oTcyTcTeuH yKasa-
TeMnepaTypa rasooﬁpaa. HHRA NpHHHUMaeTCA 1,35.
HOTO TOMJHBA Tepesn
o
ropesKkof K C tras — N Tlpn otcyteTBHH  yKasa-
' Sg NPHHUMaETCs
8 .
YneabHblt Bec rasoolGpas- (288K); 15°C
Horo romausa mpu CIT|  — Kec[M® | Trag — Mo xapakTepucTHke 3a- 0,772
JIAHHOTO THNa rasoo6-
pPa3HoOro TOMJHBA
KosuuecTBo Bo3gyxa npu
CI1, neobxomumoe nJs
NOJIHOTO CropaHus ra-
3006pa3Horo TOM/INBA m3[m3 M3 M3 Ve - To xe 968
Kosdpouuuenr  n36biTKa
BO3JyXa mNepex ropes-
Koit — — ar — Ta6a. 4 OCTa 1,1

8L—92'080've 100
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[Tpodosxcenue 1abar. 2

Enunuua namepenus| O60-
HaumeHoBanue 3Haye- Popmyna Pesyaprar
N I MKICG [Prae pMy O6ocuoBanue Vb
Kos(ppuunenr nopauu
NepBHYHOrO BO3JYyXa — - ay — To xe 0,1
Kos¢pduumenr nonavu
UEHTPaJbHOrO BO3LYyXa — — ay — . 0,05
Kosddpuunent nojaux
BTOPHYHOTO BO3AYX4 — — ay @Oy ] — 1,1—0,1—0,05=0,95
HaGuiTok BO3AyXa Ha Bhi-
X0Jle H3 TONKH — _— ay ap Ay -+ doxn — 1,140,06=1,15
O6wuit pacxox Bo3pyxa Vo 1,15.9,68.5,28. 102
na ropeaky npu CIT wifc | wdjcex |V, I T . = - 2500 =163
Temnepatypa Bo3ayxa Iie- ‘
pell ropedkoll npH CKH- ]
raHMy rasa K “C ty’ — «TensoBofi pacuer KoTelb- (573); 300
HBIX arperatoB (HOp-
MaTHBHBIE  METOX)>».
Ilpn  npHOAHMKEHHBIX
pacuerax MOXeT NpH-
HHEMATbCAl paBHOA [,
yllenbllblfiiBeC rasa nepeln I (14 pras) 273 fpH CKHTAHHR TBLTH 0.772 (140,35) 273
— Kecim " 4 e — it b
ropefot / T T e ’ 273+ 15

== 0,99

98 ‘dL)
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Pacuer ceueHHit W RUAMETPOB rOPesKH C UHIHHADHYCCKHMH KaHaJNaMH

Tabauya 3

Hamenona Eauunua uamepeuns| O60- o 06 p
HOBaHHe 3Have- opmyaa CHOBaHHe e3yJbTaTt
CH | MKTCC | yye Py © Y

O6beMHblil pacxox Tpan-

CHOPTHPYIOIMEr0 arenTa 0, QT 0,2.55,5.333

yepe3 ropedik Mi/c M3|4 %4 o — e == 3 8()
o6 pea TopemIy / / ! =TT 0,94.3,78-273

‘HEMHBIl  pPacXxol BTO-

PHYHOTO BO3AyXa uepes v 2,Q; T, 0,95.55,5-573 299

eNIK » . LI — e e == 99

‘ ropesky ] 2 750273 3,78.273
CkopocTb TbIIEBHAHOMN

CMeCH Ha BHIXOLE U3 6 Qr

rOpesKH M/c Mlcen | W,y Wit (‘?:3;‘) Ta6a. 3 OCTa 26,6
CxopocTtb BTOPHYHOTO Qr

BO3JyXa Ha BLIXOAE H3 p Q:

rOpeKH . . W, W ( — ) To xe 33,3
Ycaosuas ynenbHas MoLL- Qr

HOCTb Ha 1 #2 ceuenns

KaHaja  [blJIeBO3AYI- | TI'kax .973

Hofl CMecH MBrjm2 | 2| g Foadua 200 - 387
y M2y ath

CJOBHast yhaeJJbHasd MOILLL-

noctb na 1 M2 cevenns

KaHana BTOPHYHOTO ) .973 3,78.273

BO3ayxa MB1/m? » 9r qa: 7 Wo — W33,3=63:5
Bruixoauoe ceuense Kawua- e '

#@Aa  NblIEeBO3AYWIHOT Vv 38 '

cMecH M2 M2 2} l-f/l - %6 6:0,143

1 ’

BuixofHoe ceueHWe KaHa- F v, 29,2 0.875

Jla BTOPHUHONO BO3AYXa » " 2 l_V_g — 53—,5 \

eL—9¢°080'%2 120
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ITpodosncenue taba. 3

H Enunnua uamepenns| O00- ® 06
aUMeHOBaHHe 3Haye- opMyJia
ch MKrCC | pMy oCHOBaHHe Peaynb'ra'rl
Hapyxnunifi AHAMeTp m2 4 .
BHYTpenHeil Tpy6ul M M D, V']—Q'?(F1+Fa) — 0,357
. . Dy
Kosdduunenr — — m —_ BriGupaercss o KOHCTPYK- 0,3
Dy THRNLM coobpaxenH-
B npexenax
03<m <0,5
Buyrpenuu#i guamerp Tpy-
Obt NBICBO3/YIHO “T4F. 0143
M M d, V 24 71 — V 2.4t
cMecH 1 D2+ - 0,357 0785 -0,556
Hapyxubiii [namerp Tpy-
6b! TNBIIEBO3AYIIHO
cMecH » R D, di+2s; — 0,556+ 0,02=0,576
Tonumuua cred Tpy6 nhi-
JIEBO3AYLINON CMeCH » » Sy — [TpunuMaeTcs  KOHCTPYK- 0,01
Hapyxubiii Iuamerp Ko- THBHO
JKyXa HJHM ra3oBOR py-
6GallKd NpH  NPOMEXY-
TOYHOH Tmojlaye rasa . . Dy - BuiGupaercs ¢ yuerom| 0,576+2-.0,04=0,656
pacyera ras3oBoOfi ua-
BuyTpenunit nHAMeTp cru (raba. 10 OCTa)
Tpy6bl BTOPHYIIOrO BO3- . _4F. 0,875
nyxa " » dy V(Dl )+ -72- — ]/0 656?+O 788 1,24
Huamerp amGpasypol » » D, dy=D, — 1,24
Hapyxubpiii auamerp Tpy-
Ol BTOPHYHOTO BO3AY- o
xa - R Dy dy+2s, —_— 1,244+2:0,01=1,26

2L—93°020'k¢ 100 88 diD



Mpodorxcenue raba. 3

HaumeHnoranue Eaitrinua navepedns s(gaﬁt?e- dopmyna 06 P
CH MKICC il pMY OCHOBaHHe e3ysbTarT
PaBHOBeJHKHI  AHaMeTp
KanaJa NepBHUIOTO .
BO3yXa M M Dipy Vdi—Dy — ¥ 0,5562—0,3572=0,426
PaBHoBeJuKHIl  AHAMETp
Kauanaa BTOPHYHOTO R
BO3AYXa " . Dypy Vd*—D;2 — V' 1,262—0,6562=1,05
PaBHoBenukHii  AHaMeTp —
ropenKu . . Dy g Vdz—Dg — V' 1,242-0,3572=1,18
Tabauya 4
Pacuer ras’oBbijanuuX YCTpoiicTs
E 1a u O60- ,
HanmenoBanue AMMHLS AMepente 3Have- Popmyaa O6ocnoBanne Peayabrar
CH | MKICC | ype ’
Pacxon sropuunoro Bo3-
ayxa npu CIT m3/c M3y Vs oo VOV ay — (12,8);
0,9-9,68-5270-=46 000
Pacxon nepsuyHoro BO3-
AyXxa npu CH » » Vl alv()Vra:; -— y p )
0,1.9,68.5270=5100
Cxopocts BTOPHYHOTO j / W V, (273 +13) 46000 (273-1-300) 307
BO3 M/c Mcer B —_— —_— 130,
osnyxa : 97336007, 273.3600-0,.875
Cxopocts HepBHUHOrC V1 (273+1y) 5100 (273 - 300)
BO3AyXa » y W —_ =20,9

973.3600.0,143

2L—92°0£0'53 100
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Ipodoaxcenue raba. 4

Eannuua uamepenns| O60-
Haumenoanue 2 P 3Havye- dopmyna O6ocHoBanue Pesyabrar
CH | MKICC | e

Llupuna BO3AYLIHOTO o 1,24—-0,656

Kanana M M hy b — ——-'—————'——5—20,292

2 2

DxBHBaJieHTHAs  LIKPHHa

BO3AYUIHOTO KaHaJa » R by ska — Ta6a. 11 OCTa 0,292
Ckopoctb  BhiXOAa rasa ,

npy fraz=90° M/c Micex | W, —_ Yepr. 17 OCTa 125
uaMeTp rasoBbINYCKHBIX s

OTBEPCTH HPH frya=-90° M M d.., Yepr. 17 OCTa 0,025
[Monpapounnifi Koo dhu-

IHEHT K& CKOPOCTb OT

f‘raa _ — K“y — ‘-'Iep'l‘. 18 OCTa 1,33
[onpaBouuniii  ko3du-

UHEHT K JHaMerpy OT-

BePCTHAL B 32aBHCHMOCTH

oT Pras - — Kg - To xe 0,9
Hcrunnas  ckopocTb  BLI- ,

X0a rasa M/c Mlcek | Wias Wiaskw Ipu Braz=0 125+1,33=166
Herpunblit anaMerp raso- ,

BBINYCKHLIX OTBepCTHil M M drys g5k — 0,025 . 0,9=0,0225

2L—92°080%2 120 06 ‘41D




Pacuer KospHUHEHTOB CONMPOTHBACHHR ropeNoK

Tabauya 5

Exuunua navepenns| O00-
HaumeHoBanKe 3Haye- dopmyna Od6ocHoBatue Pesyabrar
CH | MKTCC [*hne Py y

KosdduuneHT conpoTHs-

JIeHUSl KauaJja nepBHY-

HOro BO3AYXa - — < —_ Uepr. 14 OCTa 4 npu n=3 (AAA YJAHTKH)
Kospunuent conporus-

JIeHHSl KaHa/la BTOpHY-

HOro BO3JyXa NpH pa-

6oTe KOTJIA HA MNBUIH —_ — & — To xe 3,2 npn n=3) (nas oceBbIX

JIONAaTOK

To xe, npu paGore KoT-

Jna Ha rase — — L —_ — 3,2
Kos¢pduuuenr conporus-

JIeHHS! HeHTPaNbHOro

KaHaJja —_ — Cu — — 2,0
Koadduuuent conporus-

JIeHHs cOpOoCHBIX KaHa-

JI0B — — e — — —
ITaoTHoCTD epBHYHOTO

BO3AyXa npH paGoTe na K2c-cex? 273

THBLTH Kr/M3 — | " Po L, #,=60°C; £3=300°C (12:,%5);
[TnoTHocTs  BTOPHUHOIO 0, 132-§é:0, 108

Bo3ayxa 1npm paborte 273 0 62

Ha NblIH » . P2 Po 5731, - (2‘73 );

0,132-5-7-5_:0,063

[MnotHocTh BO3AYXa TIpH 973

paGore Ha rase " » Pa pon»fﬁm— — (0,63); 0,063

2
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M podorxcenue Taba. 5

Enunu epenus| O60-
HanmenoBanune A H 18 Hav p‘ M snave- ‘Popmyna O6ocHoBatHe Pesyabrar
CH | MKICC | hye
ConpoTuBjieHHe  TOpesiKH

N0 KaHaly mnepBHYHOro

Bo3syxa npu paGote W2

Ha TLITH H/m2 Kec|m? Apy 11— — (1520);
ConpoTuBJieHHe  TOPEJIKH ’0.______0,108-26&:155

N0 KaHajay BTOPHYHOTO 2

BO3Jyxa npu pabore Ha 0y Wo?2

NBLIH . " Apy - ) — %509%);2

3,2..&__9_'8_-_-112
2
Tabauya 6
Hcxonnble jannble aas pacueta raGapHToB TONMKH
Eaunuua namepenus| O60-
Hanwmenosat 3Have- $opmyaa OGocuHoBanu K
anMeH 1He o MKrCC | hae pMy HOBaHHe Pesynbrar
dnemenTapHBI cocras

TONJ/UBA — — — — Ta6a. 1 (npunox. 2) —

ToHukoCTb noMOJa OB % % Ry, - 3anauno 25; 2,74
200
Pacxox TomauBa Ha KO- )

Tea Kr/c K2y B — Taba. | (npunox. 2) (95,4); 343000
TensoBasi MOILHOCTb TOMN- )

KH MBrT Teaalv | Q. — To xe (2000); 1720
Cnoco6 waakoynaneHus — - — — 3apnano Teepabtit
Kosp¢nuueHT  M36HITKA i

BO3ZYyXa B KOHLE TONKH — — ap ap+Aay Paszx. 5.2-OGTa 1,20

TL—93080%% 100 g6 "diD




Mpodoaxncerue Ttaba.

Enununa uavepenus| O060-
HaumenoBanue 3Haue- Popmyna O6ocHoBaHHe Peayiabta
CU | MKTCC ["ime puya y ByAbTaT
O6vem npoayKkTOB Cropa- 0
HUS M3[Kr Mz | VF V®o,+Vh,0t VN, + — 7,02
+(ap—1) VO,
Cr--0,3758°
Vo 1Vie =1,866 ——0 0 | — 5,91
T RO, 100
rae Vy o=0,111H?-
+0,0124W/9-
+0,0161V0 (a—1);
V3 —0,79V040,8
N7 "~ 100
TeMnepartypa B KoHle 30- R
Hbl JOMCHTaHHSA K °C L. — 3anaetcs npenBa- (1623); 1350
PHTENBHO C Jalb-
HellUM yTOuHE-
HHEM
Temnepatypa B  Konule R
TOMKH » R L - Ta6a. 1 (npuaox. 3) (1223); 950
Mexaununyeckuft Hemoxor % % qs - Ta6a. 3 (npuaox. 3) 1
Temneparypa ropsiyero
Bo3zyxa K °C ton - Ta6x. 4 (mpuaox. 3) (573); 300
Jnamerp amOGpasypbl ro-
peaxu M M D, — Ta6a. 9 OCTa 1,24

¢L—92°0€0'vc L0
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ITpodossxcenue rtaba. 6

Enunnua usmepenns| O60-
Haumenosauue ————————|3nave- dopmyaa O6ocHoBatie Pesyabrar
CH | MKFCC [ue pMy
nyWy2FiDypg -+ 3,0-26,62.0,143-0,436+
Tapamerp KpyTKH + oW 2F2Dypy (26,62.0,143+ -
TOpeJKH - - ne ; . -
(Wy2F,+W2Fy) D, 43,0.3332.0,87.1,04
--33,32.0,87)1,18 '
M M D r.pp ™ V d?>—D¢? Dr_p!;—-:l 18
Yucno OCHOBHLIX TOpeaok — — Zr —_ Ta6n. 2 OCTa 36
Yueno spycoB ropesok — — Zap — Bcrpeynoe pacnio- 3
n0XeHHe
Tabauya 7
Mipumep pacueta ceueHHss TONKH H ONpeAeNeHHs €ro YAEAbHOA MOWHOCTH
Eaurnua usmepenus| O00-
Hanmenopanue 2 CVlu MKPI‘ cC 3H::;:- Popumyna OGocHoranue Pesyabrat
Paccrosinne MeXxay OCAMH
ropefoK TO TOPH3OH-
Taau M M Sr (2,44+0,35n;) D, Ta6a. 15 OCTa (2,44+0,35.2,5)1,24=4,1
Paccrosinne Mexay ocs-
MH TOpeJOK N0 BepTH-
KaJn » . hgp hap=5¢ To we 4,1
Paccrosune  or  oceft
KpaflHHX Trope/oK JXo
NPHMBIKAIOMHKX CTeR . . Ser Ser=8p . 4,1

¥6 dLD
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I1podoascenue Taba. 7

. Exnnnua wamepenns| O00-
HauMeHoBatue 3Haye- Popmyna O6ocuoBanHe Pes a
CH | MKTCC [*ie b yabTar
Pacerosinye oT OCH HHX-
HEr0 sipyca TOpeNoK M0
HayaJa CcKaTa ILIaKo-
BOro noja M M hr (1,4—1,6) D, Ta6a. 15 OCTa 1,5.1,24=1,86
Ilixpuua Tonky mo ¢poH-
TY Ppacno/IoKeHHs Tro- z 36
peJIoK » » ben | 28er+ <—-——r—-~1) Sp Pasg. 11 OCTa 2-4,1+(——l) 4,1=:287
224y 2.3
4 4
Tay6una Ttonku » . [ - Sp T—{—'pazﬁp N 4,1 (5—54-1,875 =14,2
r ’
TopuaouTtasibHoe —CeueHHe
TONKH M2 M2 F'r a'rnb'rn _ 14,2'28,7:406
Bricora xonoaHoft BOpOH-
KH M M hy 0,7a;, — 9,95
Yaeapiass MOUIHOCTb Ha
1 M2 rOpH3OHTaJbHOrO MBr/x Tran Qrx 49 1720 s 93
CeYeHHA TONKH T/M e 9p -l—’;— — 206 =4 ), 06

SL—9¢'080¥ 1O0
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Tabauya 8

Mpumep pacyeta BbICOTHI TOMOUHOA Kamepul (C y4eroM ycaoBHil ropeHus). g;'n =1350° (npeasaputeqbHoe 3ananue)

Exnnnua usmepenus

O60-

HaumeHoBanue - yae O6ocHoBA Pesyabrar
N MKICC snﬂanqee Popmyna HOBdHHE y
Teopernueckas TeMnepa- QP Legtpic. t. VO (ap—1)
Typa ropeuns K °C Txeop, |— TrTrare ! J—t—nuarpamma ,Tenno-|  (2293); 2020
(+cop) V. Ap BOTO pacuera KOTelb-
=V 100 HbIX arperatos (HopMa-
PacuetHan  TemnepaTypa P THBHHI MeTON)*
takena . » Ty P I/Tm,p Tou Yepr:2utaba.l(npuaox.l). (1810)
Pasmep uanGonee Kpyn- Mpy zyake=0.2 p’ 0,96
HOl YaCTHIBI M M Bt — Yepr. 3 (npuaox. 1) (Rgo = 344.10°6
Koappuument  noaupuc- =25, Ruo=2,74) '
NepCHOCTH — —_ n — To we 1,2
Kaxymascs KHHETHYe-
CKas KOHCTaHTa rope- 10¢
HHA M/c M|y Ryan Mo BeauuliHe — Yepr. 4 (upuaox. 1) (1g kyax=4,44;
Ty kyax=27 540)
Kospdpnuuenr auddysnn; M2/c M2y D — Yepr, 5 (npuaox. 1) (4,4-107%); 1,6
Jndpdysnonnslii Kputepui
Hyccenbra — — Nup, — Yepr. 6 (npuaox. 1) (2,6)
Bessonpnass ' Gespoa-
Hasi KOKCOBast Macca — — Kp 1— (VP4 ArWP) — 0,4
vo 1—wn |
Koapdruuent — — a 1) — e ¢ — 0,34
q’q) (aT )8,89 —wp Kp
—wn 1
Kosdumexr _ - s | B9 e le W 1200, 4145 mo 56.108
¢ p 1—WPKP Ta6n. 2 (npuaox. 1)
. P i 1w
Komnaexe — - Jy 9WQu 1 1-W — 0,0169

8100 K 1—WP

3L—9200'¥s LD0 96 "diD
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ITpodoscenue taba.

8

Hannesion Eaunnua usmepenus| 060-
eHOBaHue cH MKECC at:l:tée- $opmyna O6ocHoBanue Pesyabtat
Nu
Komniexc m2/c M2y Lt — _ 0 44
Rycancdor !
3navenne J3' npn n=1  — — Jyue - Jlesast uacto uept. 9 (pH- 0,23
o, 1)
MonpaBka na KO3(QH-
HMEHT  TOJHIHCHEepPCHO-
cTH — — band — [lpasas uacts uepr. 9 0,18
(npunox. 1)
dakTH4eCcKOe 3HaueHue — — Jg“‘b Jg“'i’_i_bﬂ"(tl (n—1) - 0.266
N ,
J3ubga2 3600
Bpemsi ropeuusi 4acCTHI, c cex T P _ 1 31
NUDD '
O6bem 30HLI JROMHTAHHSA M3 M3 Vi -chBI—“-’- _ 5960
To
V.
BricoTa 30Hbl A0XHIraHHA M M hy 3.a — 929 73
Arnbry ’
BeoicoTa TOMOUYHON KaMmephbl
o YCJAOBHAM TOpeHHus
KO KOHLA 30HBI JIOXKH- hy
rauus . . Hisn ‘é‘*’hr*”hﬂp (zp—1) +hy - 14,7
OGbem TONKH [0 KOHLA ,
30HB KOXHTAHHS M3 M Vesa R Yepr. 1 (npuaox. 1) 12 100

3L—92'080°'¥2 190
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Tabauya 9
Pacuer TemmepaTypbl B KOHUE 30HBI [OMHTAHHA C Y4eTOM YCAOBAN TeryiooGmena
Exuunua uamepenus| O60-
H 3Have- dopmyna O6ocuosatnue Pesyabrar
anMenoBaHue CH | MKTCC [ puy y
Temnepatypa rasos B ”
KOHIle 30Hb! AOMKHIAHHUS K “C Y, — [Mpeasapureasko npuuu-| (1423; 1523; 1623);
- MaeTcA MPOU3BOJBHO 1150; 1250; 1350
OTHOCHTE/IbHOE  KOJAUYeCT- .
BO TemJa, MNOIVIOL{aeMo- aT(lg)l u——(./g)%q a
ro TONMOYHBIMH TOBEpX- - Mo
HOCTAMH 38 CHET JIy4HC- —(axr—1)(JgHg
TOr0 TenaoobMena — — qa QP —|TTo yepT. 1 (anJIO)l(. l) 0,525; 0,495; 0.4[0
" .
“‘(q:! I3 ‘N + 95 + qsum)
AnnaGaraueckast — Temue-
paTtypa ropeuus K “C 9, - [To uept. Il (npunox. 1) (2293); 2020
u [-t-anarpamme «Ten-
JIOBOTO pacuera KoTessb-
HBLIX arperatos»
Ornocurenbuas Temnepa- .
Typa Tra’0B B KoHUe . Ton
30HBl JIOMKHTAHHHA — — 0, , T, - 0,643; 0676; 0,72
UncaoBoit Komnuexc — — Xuopu - Mo 4epr. 12 (npunox. 1) 0,95 L1; 13
Kospuunent — — ¢ 49azyepM> @: Yep M¥? o «Tenso- 0,62
BOMY pacuery KoTe/o-
HHIX arperaTtos»
Yaeabnoe Temionoraoue-| ‘
HHEe = 3JKpaHHLIMM  TO- Trkan T Tp\¢
BEPXHOCTAMH MBrT/m? ) 9 cxuopu('l"o‘é) — (0,188; 0,218; 0,258)

0,162; 0,187; 0,222

86 'dLD
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[1podoancenue taba. 9

Eannuua namepenus| 0060-
Haumenosanue 3Have- dopuyaa O6ocHoBaune Pesyabrat
cH MKI'CC Hue
Kostdduuuenr dopmut l H::'M 9 9 9
TONKH I/m 1/ Y : _;_V%._l;._i, R . 0,278
Vaeasioe Tenaouoraoe- 3.1 oo raa
e Ha | #% TonKH mo lkaa . qus H**
ycnoBuaM oxjaaxjenus | MBt/md e (qv){)-;,;l % Yepr. 13 (mpusox. 1) (0,01; 0,122; 0,175)
TeMugepatypa B Kouue 8o- ) 9a T.3.4 0,096; 0,105; 0,151
HBl J0MKHraHus K °C L - Yepr. 13 (npuaowu. 1) 1618; (1345). Pesyao-
tar OAN30K K 3a-
Vnieawuast tensoBast Moul- nauHoft  BeauwHHe,
Hocte Ha | M3 Tonkm HOSTOM% nepecdera
A0 KOHUA 30HLI JOXKH- Tkan . e Tpedyercn
ratusa MB1/m? — g — Uepr. 13 (npuaox. 1) 0,145 (0,168)

L—92'0£0'v2 1D0
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Pacuer pa3mepoB u noctpoeHue npoduis JONATKH aKCHAAbHOTO
JIONaTOYHOro 3aBHXPHTENst (yCJHOBHbie 0003HaYeHHss — cM. uepT. 1, 2, 3
HACTOSIIEr0 NMPHJOXKEHH!s)

Hcecxonube 1aHHBIE:

D, d — nuametp BTYJKH W 000lda perucrpa, onpeneiasieMble IMpH
pacyere rOpeJIKH;

Z — KOJIHYeCTBO JIONATOK pericrpa (pekoMeHAyeTcs BLIGHPAaTb
B npenenax 18—30 wr.);

6 — To/IlUMHA JIONATKH; PEKOMEHAyeTCsl NPHHHMAaThb 3—4 MM,

a — npsAMOH BXOAHOH Y4acCTOK JIONaTKH (PEKOMEHAyeTcs NPHHH-
MmaTth B npeaenax 20—30 ma);

Ba— yros HakJOHa JIONaTKH, Onpele’seMblii NpH pacyere ro-
PeJIKH.

PacuyeTHble BEJHYHUHBL

-4, S24 .
I‘———2-, rAz—-—-l_‘cos‘a:lzrks’
R—_.___g_; L,,=r,sinB,=rkg

350 L,,Azs,,Atg(QO—B,,)=rk7;
(cM. Taba. 11); s
— bA -
bA =Sing, rks;
T,,=1,257 (cM. taba. 11); a

=r—R: Sy = RigT=Rhko;
s=rsiny,=rk; Sps=R(g1.—1g 1) =Rk}
sb=RSin ‘{.1=ka; r S R "
h=r(—cosy,)=rk,; '_“’5“ .
hy = R(1 —cos1,) = Rku; Ly = rgsinta = Rew;

szA-::rCOST,,tg]'::rks; Lbs = S,,stg(90— B) = nga;
Sya=S— Sy, =Tky; Ly =R (ks + ki) = Rkys;
L=rk;
Svb
by= = Sing, =Rk

Kos¢poduunentsr k£ npusenensl B Ta6a. 10.
KoopaHHAaTH pa3BepTKH:
Xy=mry y,=nmr; x,"=nR; ' =mR,
Xy=nyr; Yy==mar; Xy =ny/R; Yy, = my'R;
4
Xp=nr; Yy=mr; X;/=n/R; v/ =n/R.

KoaddunuenTts n u m npusenens B 1aba. 12.



PacuerHble KospduuHeHTH K

Tabauya 10

z Ba Ky ®y Ky | K Ky Ko | K2 | Kg Ko Ko | ®u | K2 | Kia | K |- Kig
60 0,6598/0,5714/0, 05850, 1070 0,72800,6305'0,05910,11810,6249
55 0,77370,6337(0,064910, 1130 0,8537(0,6992 0,0716!0, 1249(0, 6986
50 0,9236/0,7076(0,0778(0,1210 1,0190(0,78080,08580, 13350, 7854

’ ' ’ ' D,3640/0,1023 ' ’ '

18 45 0,4226/0,093710,3209(0,0927), ', 06415 7964l0,0027(0, 1310 1,2427)0,8787(0,1023(0, 1447/0, 8891
40 1,4098(0,90620, 11050, 1440 1,5656(0,9999/0, 1219(0, 1592{1,0167
35 1,8247|1,0464{0, 13240, 1620 2,0133(1,1546(0, 1461/0, 17841, 1788
60 0,5074|0,4394(0,0391[0,0782 0,5358)0,4640(0,0460(0,0827(0, 4785
55 0,5950(0,4874(0,04740, 0826 0,62830,5146(0,0501(0,0874|0, 5348
50 0,7102{0,5442(0,05680,0884 0,7500/0,5746(0,0601(0,0935(0,6010

’ ' ’ ’ 0,2679(0,0716/ ' ! ' '

24 45 0,321410,053110,2537/0,0677), o oo0lo 612410, 0677]0,0057| | 0,9146/0,64670,0716/0, 1013(0, 6801
40 1,0842,0,6969(0,0807(0, 1053 1,1449}0,7350(0,0853(0, 1114[0, 7776
35 1,4032/0,8047(0,0967(0, 1180 1,4817(0,8498(0,1023(0, 1248(0,9014
60 0,4106{0,3556(0,0309(0,0618 0,42510,3682(0,0320(0,0640(0, 3865
55 0,4815(0,3944/0,0375/0, 0653 0,4985/0,40830,0388(0,0676(0,4317
50 0,5748)0,44030,0449(0,0698 0,5950/0,4558/0,0465(0,0723(0, 4852

30 0,2588/0,0341(0,2053(0,0533| ’ ’ ’ ' 0,21126/0,0554 ’ ! ’ ' '
45 0,70100,4957(0,0535(0,0757 0,72570,51320,0554(0,0783(0, 5492
40 0,87760,5641(0,0638(0,0832 0,9085(0,5840[0, 0661/0,0862(0, 6279
35 1,1353(0,6512(0,0764|0,0933 1,1753(0,6741(0,0791(0,0966(0, 7276

101 'diD  3L—9Z'080%2 LJ0
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Tabauya 12

Nunexc kKoappuunentoB n v m

i Kospdu- - "
z iﬂJl Th rHyTHH y‘lﬂCTOK ) npﬂMOH y‘laCTOK
1€eF
" 1; It 2; 2 3; 3 4; 4 I 5; 51 ‘ 6; 6! 7, T c ct e, el ‘ nLn
60 n 0,0998 | 0,1993 | 0,3004 | 0,3998 | 0,4965 | 0,5886 | 0,6732 | 0,7174 | 0,7669 | 0,7985
m 0,0000 | 0,0000 | 0,0013 | 0,0070 | 0,0171 | 0,0357 | 0,0626 | 0,0858 | 0,1125 | 0,1312
o n 0,1192 | 0,2398 | 0,3564 | 0,4725 | 0,5838 | 0,6891 — | 0,7832 | 0,8348 | 0,8677
" 0,0000 | 0.0000 | 0,0047 | 0,0124 | 0,0283 | 0,0s32 | — | 0,0968 | 0,1213 | 0,1423
50 n 0,1534 | 0,2058 | 0,4365 | 0,5732 | 0,7025 | 0,8196 - | 0,8460 | 0,9008 | 0,9363
m 0,0018 | 0,0091 | 0,0102 | 0,0216 | 0,0448 | 0,081 — | 0,0028 | 0,1189 | 0,139
18
5 n 0,1733 | 0,3463 | 0,5175 | 0,6825 | 0,833l — — | 0,9170 | 0,9768 | 1,0151
m 0,0000 | 0,0016 | 0,0164 | 0,0228 | 0,0550 | — 0,0830 | 0,1091 | 0,1248
10 n 0,2168 | 0,4333 | 0,6446 | 0,8443 — | 1,019 | 1,0847 | 1,1288
m 0,0003 | 0.0019 | 0,0112 | 0,0356 - — — | 0,0815 | 0,1068 | 0,1287
55 n 02811 | 0,5609 | 0,8309 | 1,0749 | — — — 1,1552 | 1,2281 | 1,2756
m 0,0000 | 0,0033 | 0,0203 | 0,0590 - — 0,0825 | 0,1077 | 0,1265
6 n 0,0746 | 0,1494 | 0,2242 | 0,2985 | 0,3700 | 0,4292 | 0,4904 | 0,5449 | 0,5813 | 0,6121
m 0,0000 | 0,0030 | 0,0020 | 0,0053 | 0,0104 | 0,0161 | 0,0277 | 0,0491 | 0,0626 | 0,0752
24
o n 0,0875 | 0,1750 | 0,2625 | 0,3486 | 0,4333 | 0,5150 | 0,5823 | 0,6204 | 0,6521
m 0,0000 | 0,0005 | 0,0019 | 0,0062 | 0 0141 | 0,0287 | — | 0,0472 | 0,0604 | 0,0723
n 0,1045 | 0,2005 | 0,3142 | 0,4166 | 0,5164 | 0,6101 — | 06323 | 0,6729 | 0,7076
50 m 0,0000 | 0,0004 | 0,0036 | 0,0089 | 0,0206 | 0,0411 — ] 0,0471 | 0,0612 | 0,0733
" n 0,1276 | 0,2554 | 0,3823 | 0,5065 | 0,6251 | — 0,6949 | 0,7287 | 0,7760
o4 m 0,0001 | 0,0007 | 0,0041 | 0,0130 | 0,0312 — | 0,0471 | 0,0600 | 0,0722
o n 0,1596 | 0,3189 | 0,4764 | 0,6291 — - — | 0,7710 | 0,8193 | 0,8608
m 0,0000 | 0,0007 | 0,0057 | 0,0201 - — — | 0,0459 | 0,0586 | 0,0704
55 n 0,2064 | 0,4125 | 0,6090 | 0,8007 | — — - 0,8677 | 0,9222 | 0,9684
m 0,0002 | 0,0027 | 0,0063 | 0,0276 | - - — | 0,039 | 0,0528 | 0,0637
" n 0,0594 | 0,1187 | 0,1778 | 0,2370 | 0,2054 | 0,3528 | 0,4083 | 0,4347 | 0,4628 | 0,4911
m 0,0000 | 0,003 | 0,0018 | 0,0028 | 0,0083 | 0,0130 | 0,0239 | 0,0310 | 0,0373 | 0,0472
. n 0,0699 | 0,1392 | 0,2080 | 0,2769 | 0,3450 | 0,4114 | — | 0,4676 | 0,4972 | 0,5268
m 0,0004 | 0,0009 | 0,0014 | 0,0036 | 0,0095 | 0,018 — | 0,0299 | 0,038 | 0,0457
5 n 0,0828 | 0,1658 | 0,2488 | 0,3300 | 0,4414 | 0,4890 ; 0,5441 | 0,5752 | 0,6064
m 0,0000 | 0,0004 | 0,0019 | 0,0050 | 0,0126 | 00257 | — | 0,0486 | 0,0588 | 0,0686
30
. n 0,1016 | 0,2023 | 0,3019 | 0,4010 | 0,4997 | — — | 0,5600 | 0,5941 | 0,6287
m 0,0002 | 0,0008 | 0,0023 | 0,0074 | 0,0192 | - — | 0,0313 | 0,0394 | 0,0478
" n 0,1269 | 0,2528 | 0,3784 | 0,5015 | — ~ — | 0,6191 | 0,6694 | 0,6945
m 0,0001 | 0,0011 | 0,0038 | 0,0115 - — ] 0,0294 | 0,0404 | 0,0453
% n 0.1642 | 0,3279 | 0,4000 | 0,6465 | — ~ | 0,7027 | 0,7589 | 0,7871
m 0,0000 | 0,0005 | 0,0064 | 0,0214 | — — ~ | 0,0288 | 0,039 | 0,0458
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Passeprka nonatku (Mo cpepHeR nHHHWH)
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NPHJIOXKEHHE 3 K OCT 24.030.26—72
CITPABOYHOE

1. Temnepatypbl rasos nepel (ecTOHOM HJIH (HeCTOHHPOBAHHOI
4acThi0 KOHBEKTHBHOrO NakeTa, paclofioXKeHHbBIMH B BepXHeM TOpH-
30HTAJbHOM ra3oxojie, IPHHHMAIOTCS He Bhblllieé 3HaYeHHH, YKa3aHHbIX B
T1a64. 1.

Tabauya 1

Mapka Tonamsa Teuneparypaﬂ Bo KOHIle TOMNKH
8, °C
ApTpannToBrii WTHG, NOAYaHTPAUHTH, TOIIAE YIVH 1050
Honenxnit I'CIH 1000
Kusenosckuii ' # oTcenn 1050
Kemeponckuit CC 1050
ToMb-ycuuckufi (OTKpniTHe pa3paGoTKH) 1050
INMoamockoBuuiii B 1000
Anrpencknit B 950

Kancko-auusckuit B (upuwa-GopoAHHCKHH, Ha3apoB-

CKHil, 6epe30BCKHI1) 950

MpuMeuanne. Jlas tonaus, ne npusesenunix B TaGx. 1, Temnepartypa ra3os B yKalaH-

HOM cedeHWH TPHHHMAETCs paBHOR Temmeparype navana AedopMalMi 30abi, HO He Bbime 1100 C.

2. Ilpn pa3sMewienHH B BepXHell YacTH TONKH LIHPM TeMmheparypa
Ha BXOJe B HHX IJS LIMAKYIOHUX TOMJHB THNAa aHTPAUHTOBOro wiThHOAa,
I'CII, nasaposckoro yr.isi npuHumaercs He Buiwe 1200°C, nns He-
LTAKYIOIIHX TOIJIHB THNA 3KH6acTy3ckoro yras — He Boitne 1300°C.

3. TloTepu Tensia oT MEXaHHYECKOro HeAOXKOra B KOHLE TONKH A5
OTKPHTHIX H MOJIYOTKPHITHIX TOMOK € XKHAKHM LIJIaKOYJaJieHHeM [pHBe-
AeHbl B Ta6J. 2, a 145 TONOK C TBEpAbIM IIJAKOyAaJsieHHeM—B TabJs. 3.

Tabauya 2

Iorepn Temna or Mexa-

Bua rtonamea
A 2 HHYECKOro HeloXkora g

AuTpauntoBnlii WTHG, noJyaH-

TPAUHTH 3—4
Touwne yrau I
Kamennsle yran 0,5
Bypeie yran 0,5

TMpumMevyanne MeHbliHe 3HATEHUSA g~ NPH CXHTAHHH
NOJYaHTPANHTOR,
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Tabauya 3

Bua tonamsa

[Torepn Tenna ot Mexa-
HHYECKOTO HelOXOora g,

Antpauntosbit mWTHG u nNOJy-

AHTPaLHTH

Tomni yroas
Kamennste yrau
OTtxonsl yraeoGoraiuenus

Bypuie yrau
Ip

HMEe4YaRHe.

0,

6—4

2

1,0—~1,5
2-3
5-1,0

MenpluMe 23HAYEHHA ¢ — OpPH CHKHFAHHH

NnoayanTpayHTOoB, l’Ipu CAHIaHHH KaMeHHRIX yraefi H OTXOROB Yrje-
oboralleHHs MeHblIHe 3Ha4yeHHs g, — AJAS MaJi030/IbHbIX TOMJAHB [0

A"<6, GOaAbIIHE — AN TOMAHB C MOBBILIEHHON 30ALHOCTHIO,

4. PekoMeHayeMbie TeMIepaTypbl MOAOrpeBa BO3JAyXa INpHBeleHBI

B TabJ. 4.

Tabauya 4

XapaKTepHCTHKA TONKH

Bun tonausa

Temnepartypa Bosnyxa ¢
°C

r.s’

Tonkn ¢ TBepapiM Ina-
KOy/laJleHHeM NpH 3aMK-
HYTOfl CXeMe mblJenpH-
rOTOBJEHHS H  CYHIKe
TOMJHBA BO3/YXOM

TonkH ¢ XKHAKHM LIJIAKO-
yiajieHHeM npH CYIIKe
TOMJIHBA
nojsade fbIAH TOPAYHM
BO3AYXOM HJIH CYIIHIb-
HBIM areHTOM

Ilpn cymke Tonausa ra-
3aMH B 3aMKHYTO# cxe-
Me MBJeNpHroTOBJIeHHS
NpH TBEPIOM WLIAKO-
yAaJeHHd

To xe npu xuaxkom uiia-
KOY1aJleHHH

Tlpn cymxe TtonAuBa ra-
3aMH B pa30MKHYTOIfl
cXeMe HbUIENPHIOTOBJE-
HHS TPH TBEPAOM WIIa-
KOYIaJeHHH

To xe 1pH
1AaKOyAaAeHHH

KHAKOM

NMpuMmeuvuaHnHe.
HOCTif TOMNJIHBA.

BO3YXOM H} |

p
|

(aMeHHbie H TOULHE YIJH
pbie yriu
ARTpanuToOBBIll MITHIO, NO-
JYaHTPALMKTHI,
YrJH

Kamenuble yriH # JoHel-|
KHfi TOHIHil yroJb

Bypste yran

To xe

Jas BceX TOMJIMB

To xe

6ypble‘

|

300—350
350—400

380—400

350—400

300—350
350—400

<350
350—400

Boasinde 3HAYESHHS! BeAHUM NPHHHMAIOTCA NpH GoJee BBICOKOR BaaK-

5. Jlng npeROoTBpallleHHs] YCHJEHHOTO IIJAKOBAaHHSI 3KpaHOB Tel-

JIOBOE€ HANPAXKEHHE CEUCHHSA TOTIOUHOH KaMephsl qp-—-—-

p
H

—F (B ropmu-
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30HTAJ/IbHOH IJIOCKOCTH DPAacloJIOKEHHSI TOpesoK) peKOMeHIVeTCsl NpH-
HHMaTb He BHIIIE CJEAYIOUIHX BEeJHYHH:

— LJA KHIAKOro uu1akoyldaJieHHSI NpH CXKHFaHHH aHTPAaUHTOBOTO

wTthi6a, N0JAYaHTPALHTOB H TOWHX yrJje#d — 4,5 I'Kaa/m? - 4, npu cxKura-

HHH KaMeHHBIX M OypbiX yriaeli — 5,5 I'kaa/m?-u;

— RJIf TBEPAOrO WIJAaKOYIaJeHHsI, MaKCHMaJbHO NONYCTHMOe Tell-
JOBOe Hamnpsi’KeHHe CeYeHHsl TOMOYHOH Kamepbl NMPHHHMAETCS B 3aBHCH-
MOCTH OT CBOHCTB TOIJIMBA, THIiAa H PACHOJIOXKEHHS rOpesokK 1o rtab.a. 5.

IlMIpeMedanHe.

HAIOTCH C YYeTOM onbiTa paGoTH KotaoarperarTos.

Tabauya 5
, £ Pacnosowenne ropesok
[«
=g 8| Tennosoe Hanpsxkenue Bua ronausa 01HO-
RS ¢pouTo- BCTpeuHoe
o, s o BOe
Ilinakywomue kamen-| 3,0 3,0 npu D<
Hbie H Gypoie yrau <950 mju4,
O6mee TemJIoBOe Hamps- %i—lgo% T’:IR"
JKeHHe CeyeHHs Tonou- "
. T'kan
g HOH KaMepHl §p, R
= M%) | Hemaakyomue (Tuna 1,0 5,5
= 9KH6ACTY3CKOro)
8 AHTPauMTOBHH WTHOG — 2,5
[=]
% —
Tennosoe Hanpskenne ce- lllnakyomue KameH- 1,0 1,3
4eHHS TONOYHOM KaMe- Hoie H Gypble yrau
Pt na OMEE FPYC TO'| | Hemaakyiomwe (rumal1,5-2,0| 2,0-2,5
' 3KHOACTY3CKOro)
eJ0K q g,
PEIK TP “ip Ty
U
g |O6uiee TensoBoe Hamps- aakyouue  xaMmeH- 1,5 2,0; 25
g JKeHHe CeueHHs KaMephl Hbie H Gypuie  yrau
& . T'ran Hewnakyomme (rumal 2,5 3,0
g M2y 3KH6acTy3CcKOro)
o)

l'Ipm;enenHue BHlIe BEAHYHHB ABASKOTCH OPHEHTHUPOBOUHBIMH H YToy.



COLEP)XAHHE

. Tlpnusteie ycioBHbe 0603HauYeHHS
. Onpenesenne H KAaCCHQHKAUHS BHXPEBBIX nuneyronwux M TBLTErasoBbix
rOpeJIOUHLIX YCTPOHCTB
. TpeGoBaHHA K KOHCTPYKUHH H 3Kcn.nya1'amm ropeJxqubu ycwponcm
. ¥YKa3anns no NPOeKTHPOBAHHIO sﬂxpenux nuneyronbuwx H IMbLIera3oBbX
FOpenoK
. Onpenesenne OCHOBHBIX napamerpon Heo6XORHMBIX :mﬂ pacqera rope.nox\ ]
TOMOYHOMN KaMepbl
5.1. TensioBas MOLIHOCTb TONKH, ropenox H KOHUECTBO rope.nm« na Tomq
5.2. Kospduunentst nojgaun u H3OBITKAa BO3AyXa
5.3. INapametp XpyTKH . . . .
5.4. CxopocTi Ha BHXOAe H3 KaHaJI0B rope.mm
5.5. Koapdruuentsl rHapaBinYecKOTO CONPOTHBJEHHS hammos rope.nxn
H pacyeT NOTepH Hamnopa . .
. KOHCTPYKIHS H pacnofoxeHHe COPOCHBIX rope.mox\
. Mcxonuble naunbe 175 pacueTa ropeiaok .
. Pacuet KOHCTPYKTHBHBIX XapaKTepPHCTHK rope.nox
. Pacuer 3aBuxpHTeaeft . . . . -
9.1. Hcxonuble nanHsle . . e e e
9.2. Pacuer yaurouHoro 3aauxpm'enn e e e
9.3. MNMoctpoenne yIATKH . .
9.4. Pacuer TaHreHmHalbHOro Jxonarouuoro 3aampme.nn
9.5. Pacyer aKCHaJbHOTO JIONMATOYHOTO 3aBHXPHTEHA
9.6. ITocTpoenne npodm.nﬂ BHHTOBOH JIONATKH
10. Pacronounsie ycTpoficTBa
11. Pasmeutenne ropedox u pacuer ropusou-raﬂworo CeueHHs TONKH
ITpusoxenue 1. Pacyer BHICOTH TONOYHOR KaMephl € YY€TOM YCOBHf ropemm
[Tpusoxcenue 2. Tlpamep pacueTa, pacueT pasMepoB H NOCTPOeHHe npmbmm
JIOATKH AKCHaJIbHOFO JIONATOYHOTO 3aBHXPHTEs .
pusroxenuve 3. . . e e e e
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