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[TPEJHCJ/IOBHE

Kypc no TOI/MBY, TOMKaM M KOTeJbHbIM YCTaHOBKAaM IpelHa3Ha-
yaeTcs MIsi CTYAEHTOB, CHENMAaJH3HPYIOIIUXCS B 00J1acTH TeIUIo-raso-
cHaGXeHHs M BEHTUJSLUH,

KorenbHble yCTaHOBKH, paccMaTpHBaeMble B Kypce, He IpefHa3Ha-
yaloTcss AJS NapOCHJIOBBIX CTAHIWH, HX Ha3HaueHHEe — JaBaTh
TEIUIO JJISl Hy2KJ OTOIJICHHS], BEHTH/ISIUHA ¥ IPOH3BOJCTBEHHLIX OTPe-
ouTtesei.

JletaspHOe pacCMOTPEHHE BOIIPOCOB ITOCTPOEHHSI H SKCIUTyaTallHH
TaKHX YCTAHOBOK M COCTaBJISIET IVIABHEHILIYIO 3afauy 3TOH KHUTH.

Heo6xoauMo MOAYEePKHYTh 3HAUEHMEe KPYMHBIX KBAapTaJbHBIX HJH
PaAfiOHHBIX OTONHUTEJBLHO-IIPOU3BOACTBEHHBIX KOTEJNBHBIX YCTaHOBOK.
ToNBKO LINPOKOE HX PACIpOCTPaHeHWe U JHKBHAALNS HHIUBUAYA/b-
HBIX KOTEJbHBIX JOMOBOI'O OTOILIEHHSI JACT BO3MOXKHOCTb JNOCTHIHYThb
SKOHOMHAM TOIJIMBA, BBECTH MEXaHHUECKHE TOMKH, MeXaHH3UPOBAThb
nofauy TOIIMBA, YAAJeHHe 30Jibl, OPraHW30BaTh YJIaBJIHBAHHE 30/
H3 OTXOJSLIUX ra3oB, BEICBOOOAUThL 3HAUMTEJLHOE KOJIMUIECTBO pabo-
YHX H [peJesbHO 00JeruuTh TPy 0GCHYKUBAONIEr0 NEPCOHAA.,

HupextuBpl XIX cbe3na KomMyHUCTHYECKOR MapTHH, ONpENEsNHB-
lIxe yTH pa3BHTHS HAPOJHOIO X03siiicTBA Ha GJMxKaiiline rofas, npe-
AyCMaTpHBas BHeADEHUE BLICIUEH TeXHHKH BO BCE OTPACJH MPOHU3BOX-
CTBa, KOHEUHO, PACHPOCTPAHSIOTCH M Ha 00JacTb NPOH3BOJCTBA Tel-
JOBOH 3Hepruu. HeT COMHeHHs;, YTo ImOCJe NPOBEJEHHS B KHU3Hb
aupekruB XIX cbesna KoMMyHHCTHUECKOA NapTHH KOTJIOCTpOEHHE
JUIST OTONHTEJNbHO-IPOMBILILIEHHO SHEePreTHKH MOAHUMeETcss Ha 6oJee
BBICOKYIO CTYNeHb PA3BHTHS.

B kakoM e HampaBleHHH [AOJIKHA Pa3BHBATLCH OTOIHTEJbHO-
KOTeJbHass TeXHHKA?

Heo6xonuMo npomoskaTh H3yueHHe YCJAOBHIl CXKMIAHUS DasjiHu-
HBIX BHJIOB TOIUIMBA M [JIaBHBIM 06pa3oM MeCTHOrO TONJIHBA, YTOOH
HCKJIIOYMTb €ro NepeBO3Ky Ha CKOJbKO-HHOYIh 3HAUHTENLHOE pac-
crosinue. [lasee, myTeM CO3JaHHsl PAIHOHAJLHHX KOHCTPYKIHH napo-



8 NPEAUCIIOBHUE

BRIX H BOAOTPefHKX KOTJOB, a TaK¥Xe npodero o6opyAoBaHus KOTeldb-
HHX CJefiyeT CTPeMHTbCA NpeNeJbHO NMOBHINATH HX K. H. A.; Heo6XoO-
AMMO TaKXe YJYUIIHTh TEXHHKY SKCILIyaTalHMH KOTEJbHHIX YCTa-
HOBOK H MX KOHTDOJIA.

B OTONHTEJbHHX KOTEJbHBIX aBTOMAaTH3aUHA IPOLECCOB NOJyYe-
HUS TeIJla M BHJAYH er'0 B TPeOYIOMHMXCH KOJHYEeCTBAX NOTPeCUTENAM
I0OKa OCBOEHA TOJIBKO B YCTaHOBKAX, paGoTalouHx Ha rasoobpasHOM
tomiuBe. MexaHH3auMsa NPOLECCOB NPH paboTe Ha TBEPJAOM TOMJIHBE
TOJIBKO elile HaYHHaeT BHeAPATbCA, IO3TOMY KOMIVIEKCHAss MeXaHH3a-
H¥Md M aBTOMAaTH3anHs IIPOM3BOACTBEHHBIX NPOLECCOB AO/KHH CYH-
TaThCA NePBOOYEPEHON 3ajaueil.

B yue6HOM muiane crenuastbHOCTH «Temio-razocHaOXeHHe H BeH-
THJIALNE» OCHOBHLIMH NMPO(QUANPYIOUIHMH IUCHUMIVIMHAMH SIBASIOTCH:
TOIIMBO, TONKH H KOTeJIbHble YCTAHOBKH, TemIocHaGXkeHue, ra3ocHat-
JKEHHe, OTOIJIeHHe K BeHTHAsUuA. [Jy6oKoe H3yUeHHe 3THX JIHUCIHI-
MHH TIOMOZKET BBITYCKaeMOMY HHXKEHepy OTOIHTeNI0 OBJAajeTh Ccle-
HHaJbHOCTBIO ¥ NJIOLOTBOPHO paboTaTh, pasBUBas jgaJfee NpOrpeccHB-
HYIO COBETCKYIO TeXHHKY.

ABTOp CcuMTaeT CBOMM JOJrOM BBHIPA3HUTE NMy0OKy0 6J1arogapHocTs
npodeccopaM HokropaM TexHuueckHx Hayk A. I1. Kosanesy, A. K.
Cunpaunkomy, C. H. lllopuHy, mouenraM KaHAHIATaM TeXHHYECKHX
nayk IO. JI. I'ycery, 1. C. MaxkuweBy u B. B. Crenanosy sa pax
UeHHBIX yKa3aHui, CHeJIaHHBIX IIPH NPOCMOTPe PyKONMCH YYeOHHRa.



BBEJEHHUE

B 1765 r. pycckum MexauukoM M, M. TlonsyHoBniM Oblia no-
¢TpoeHa NepBasi MapoBas MallHHa HENpepLBHOrO AeHCTBHS, MeXaHu-
veckass pa6oTa KOTOPOH MOIJa HCIOJIb30BAThCS HA 32BOACKHX Npex-
npusiTusix AN OCJeryeHuss Tpyaa paGouYuX U TOBBIIEHHS TPO-
M3BOAMTENLHOCTH TpPyaa DBricoko 00pasoBaHHBIH ue0BEK, XOPOIIO
3HaKOMHII ¢ pa6oTaMu CBOero reHHassHoro coppeMennuka M. B. Jlo-
monocosa, M. M. [lossyHoB co3fanueM cBOel mapoBoil MalUgHLI Olle-
peaus moutd Ha 20 J1eT 3arpaHuyHble H300peTeHH s, B YACTHOCTH N1apo-
BYIO MallpHy YaTTa, MaTeHT Ha KOTopyio Obl1 mosnyden B 1784 r
Ogxnaxo npapsiiasi BepXylIKa (eORaNbHO-KPEOCTHHIECKOR MapCKoi
Poccur He NOHsasa 3HaueHus renuannHoro oTkpwitus K. M. IMossy-
HOBA, 1 OHO GbLIO 3a6HITO.

HMuoctpanipl, 3aHUMAaBIINEe BHICOKHE NMOCTH B AKaJeMHH HayK H
APYTUX YUpeXKIeHHsIX, He NPU3HABAJIM H He LEHHIH HOCTHIXKEHHIl Ha-
wlefl HAyKM W TEXHHKH, YMBIILICHHO TOPMO3MJIM BHeJpeHHe B XKH3Hb
HOBBHIX OTKDBITHII, a 3aUaCTYi0 NPHIUCHIBATIY HX cefe.

B nanbHefinieM, c pasBuTHeM B POCCHEH KanmHTa/M3Ma, Hauaia pas-
BHBAThCS] IPOMBIIIJIEHHOCTb, OJHAKO TEHREHIMAs HeZOOUEHKH CBOHX
TBOPYECKHX CHJI, IPEKJOHEHHs Iepesl 3arpaHUUHBIMH aBTOPUTETAMH,
3aBHCHMOCTb OT HMHOCTPAHHOrO KalHTa/]a, BCAYECKH TOPMO3HBLIETO
Pa3BHTHE OTEYECTBEHHOH IIPOMBIILJIEHHOCTH, MellaJd NMpPOrpeccy Ha-
Hlell HAaYKY U TeXHUKH.

Benukas OXra6pbCcKasi CONMANMCTHYECKAs PEBOIONHS MOJOXKHAA
3TOMY KOHell

[To yuunuatuse B. H. Jlenuna 6uu1 cosgaun nuan ['oasipo, cerpas-
UIHi OrpOMHYIO POJib B JeJie Pa3BHTHsI HAIlero HapOAHOTO X03AHCTBA.

B roabl craauHCKUX naTuAeToK KoMMyHuCTHUeCKas napTus | npa-
BUTE/ILCTBO HeYKJOHHO NPOBOAWJIH ITOJUTHKY HHIYCTPHANH3ALHH Ha-
el cTpaHH.

Her HyXJIBl N0Ka3bIBaTh, KAKYI0 OTPOMHYIO POJb B Jele HHAY-
CTPHANH3aLHY HIPAIOT 3HEPrOBOOPYKEHHOCTh IPOMBILIJIEHHOCTH M
MexaHuuecKkasi SHeprusl — OCHOBHO# (aKTop, NPUBOASIIHE B JBHXKE-

HUe MHOrorpaHHoOe CJOXKHefillee 060pyZoBaHHe, POXKIEHHOE COBpE-
MEHHOH TeXHHKO.
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MomHbH TOABEM HHAYCTPHATH3ALHMA IPOMBIILUIEHHOCTH ¥ CeJlb-
CKOro xossficTBa MOGYIHJ NEepPecTPOHTh KOTENbHYIO H TONOUHYIO TEX-
HHUKY Ha HOBHIX OCHOBAaX C Y4YeTOM MaKCHMaJIbHOro HCHOJIb30BaHHSA
MeCTHOTO TOIJIMBA.

B nacrosmee BpeMs Ha aJektpocranuusx CCCP B orimyme OT
KamHTAAMCTHUECKHX CTPaH MaKCHMAJbHO MCIOJNB3YyErcss MECTHOE TOI-
JIUBO, Ha KOTOPOM BEIpaGaThiBaeTcs /5 BCell 3J1eKTPOIHEPTHH.

Koraocrpoense 8 CCCP no cyuecrsy 65110 CO3JaHO 3aHOBO.

Jl1s1 MOIIHEIX 9/1€KTPOCTAHIHMH NOTpeGOBaTHCh KPYMHEHIIne KoT-
Jioarperatsl ¢ BBICOKEM  K03((HUIHEHTOM TOJE3HOro JeHCTBHA
(. . 1.). BBlIH CO3JaHBl ClIENHATU3HPOBAHHEIE 3aBOJBI, H3rOTOBJSIO-
lIfHe KOTeNbHOEe 060pYyI0BaHuUe.

HenocpencteenHast TBOpuecKasi CBsI3b C 3aBOJAaMH-H3IOTOBHUTE-
JSIMY BO MHOrOM cHOCOOCTBOBAJa yCIEWIHOH pa6oTe TelJIoOTeXHHYe-
CKHX HAYYHO-MCCJENOBATENLCKHX HHCTHTYTOB: BCeCOIO3HOI'O TemJo-
TexHHyeckoro uHctutyta uMenu @. 3. J3epxunckoro, lledTpansHoro
KoTsioTypGuHHoro mHcrutyta uMenu Y. M. TlossynoBa, OHepreruye-
ckoro mHcrutyra Akagemun Hayk CCCP wmmenn I'. M. Kpxuxanos-
CKOTO u Jp.

ConpyKeCTBO HAYYHO-HCCJEA0BATEABCKIX HHCTUTYTOB, MPOCKTHHIX
opraHusalMil U NPOMBIILIEHHOCTH HO3BOJIMJIO B KpaTuaflui Ccpox
IOTHATh ¥ IIEPErHaTs 3apyGexHOe KOTIOCTPOSHHE,

Deiiy cosnaHbl HaJeXxHble B paGoTe Naposble KOTALI IKPAHHOIO
THIIA, [IPSIMOTOYHBIE KOTJIH Jaypeata CranauHckoll mpemun JI. K. Pam-
3MHA, Ha M3TOTOBJEHHE KOTOpLIX Tpebyercd 3HAUHTENBLHO MeHblle
MeTasja, ueM [Jis KOTJIOB IpexXXHux TumoB. Ilepexox Ha TONKH s
CXHragusi YroJMbHOH INBIIH TNO3BOJIMJI HKCIOJAB30BAaTh OTGPOCHEL TOI-
JHBoLiepepafaTLHIBAIOWINX 3aBOJOB M AHTPALUTOBLIE IITHLIGE!, NOJY-
YHB [IPH 3TOM BLICOKMH K. II. A.; ObLUIH OCBOEGHBI TONKU C KHAKUM
IIaKoyAaJieHHeM, o6Jerdaioiine 3SKCIVIYaTANHI0 KOTJI0arperaTtos 4
OYUCTKY OT 3016l YXOASIIIHX ra3oB.

Hinpokoe pacnpocTpaHeHHe MOJIYUHIM IAXTHO-UENHLIE TONKH AJIA
toppa T. ®. MaxapneBa, TONKHM JJs CxKHraiuus ¢pesepHoro Topda
naypeara Cranunckoii npemun A. A. Hlepmuesa, maxTHO-MeNbHUY-
KblE TOTKH H T. Il

HayuHo-nccne0BaTe/IbCKHMH ~ HHCTHTYTAMH H3Y4YeHBl YCJOBHS
CHUTaHHs TON/IMBA, TeNJoNepefauy, LHPKYJASNHM HapOBOLSHOro IIO-
TOXa, BOAHMIN ¥ MAPOBOH peXXUMBI KOTJIOB, IeTajJbHO paspaboTaH pac-
YeT Ha IPOUYHOCTh KOTJIOArPeraToB M LEJblil PN APYrUX BOIPOCOR,

Jnst H3ydeHus NpOUECCOB aPOIHHAMHKA M TEIJIONEepeNayH KOTIO-
arperaTta OrPOMHYIO POJIb ChI'paJsia TEOPHs MOAEJUPOBaHus, paspabo-
TaHHasg axkan. M. B. Kaprnuuesrim ¥ ero mKosof.

OTtu HCCTe0BaHUs OGJErYM/H 3ajaud NPOEKTHPOBAHHS NPOCTHIX
¥ HaleXHBIX KOTJIOArperatoB BHICOKOrO jaBJjeHusi. CKHranue HHUSKO-
COPTHOTIO BJIAXKHOTO TOMJIMBA BbI3BAIO HEOGXOAMMOCTh I[IPUMEHSATb
AJA TOPeHHsl NOAOrPeTHl BO3NYX ¢ TeMuepatypoil go 400° u Bhiuue,
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yTo B CBOIO OUEpe/b NOTPEGOBANO HOBBIX KOHCTDPYKTHUBHEIX peleHui
Ui aporeperpenareiei, BOASHbIX 9KOHOMaH3epoB, BO3AYXONOAOTpe-
paTeseil C ILEJbio YBeJHUeHHA KO3((HUHEHTOB TelJonepefayd H
[OBHILLIEHUS] TeMIIepaTypPHOrO Harmopa MeMKay Ipelolllell B HarpeBae-
Moii cpelloi. .

CTpOHTE/IbCTBO COBPEMEHHBIX MapPOCH/IOBBIX CTAHUHH HAET B ABYX
panpapiernsax — HIC u TOLL

[1PC—KOoHAeHCALHOHHAS LEHTPaJbHas JeKTpHYECKass CTaHLHsI—
npeaHasHavaeTCss AS BHPAOOTKH 3MeKTPHUECKOl YHEPIHU H CTPOHTCS
[0 BO3MOXKHOCTH B HENOCPEACTBEHHOH OJH30CTH K MeCTy AOGHIYH
TONJIHBA.

St10 0GbACHAETCA TE€M, UTO H3 cCe6eCTOMMOCTH OTHYCKaeMoil 3JeK-
TposHepruu 6osee 50% masaer Ha pacxobl, cBA3aHHble C NpHOGpeTe-
HHeM TOILIMBA W ero TPaHCIOpTHpOBaHHeM. [ToaToMy moHHXKeHUe TOII-
JIMBHOI CJaraioliedl cKas3blBaeTcs HA CHHMKeHHH CTOMMOCTH OTHyCKae-
Mofi ssexTpoadepruu ¢ LI9C.

Ha takoit cTaHIHH 0GBIKHOBEHHO KOHIEHTpUpyeTcs: 6oJbllast MOUIL-
HOCTb, H CTAHIHS IPeAHA3HAYAETCS JJIs1 CHAOXKeHHs SJeKTPOIHeprue
uesioro paliona. B nogo6HBIX YCIOBHSAX BO3MOIKHO MaKCHMaJbHO Me-
X4HH3UPOBAThH MPOLECCH TI0Ja4u TOIVIHBA, 30JI0yAaJIeHUs U JIp.

Temnn03/1eKTPONeHTPANIH CTPOATCS B HEMOCPeACTBEHHON GIM30CTH K
IPOMBILIJIEHHOMY KOMOHHATY MJH TOPOAY, C TeM 4TOGbl CHabXaTb
noTpebuTe/iss He TOJbKO JIEKTPUYeCKO# SHepraeil, HO ¥ TEIJIOM IJA
nesiell OTOIIEHMS W HYXKJ IPOM3BOACTBA. JTa CTaHUusa o6jajnaer
BeCbMa BHICOKHM K I J., 3HaUUTE/]bHO NPEBLIIIAIOIIHM COOTBETCTBY-
ol Koshouuuent LUIC, 6aarofapsi ueMy CHJIbHO CHHIXKAETCsl pac-
XOJ TOTLIUBA.

Crnenyer TONBKO OTMETHTb, UTO, pacroJarag CTAHIHIO B MPOMBILI-
JIEHHOM LeHTpe, HeoOX0uMO 06paTHTL 0Co60e BHUMaHHe Ha o6e3npe-
KUBAaHUE €e OTXOJO0B, B NEPBYIO OYepelb AbIMOBHIX rasoB. Ecau, Ha-
IpHMep, CKHUraeMoe B TaKMX YCJOBUSIX TOIIMBO HMEET MHOTO 30JibI U
CepHl, TO OTXOASIIHE [a3bl HAZ0 0COGEHHO TIIATEJNbHO OUUINATH, YTOOLI
OHM He 3arpssHsiiM Bo3AyX. CBSI3aHHbIe ¢ STHM JONOJHHATENbHbIE pac-
XOIBl HAa YCTAHOBKY W 3KCIUIyaTalMIO, OAHAKO, HH B KaKOl CTeNeHH
HE MOI'yT YHHUTOKHTb NPEHMYIIECTBA TEIJIOJEXTPOCTAHIHHE, KAK HaK-
Gonee sxoHoMHUHO paboiammell. Kak NPaBUJO, HYXKHO CTPEMHTbCA
CTPOHTH Tosbko TILL,

Ecin pamuyc oxsata ssexrpocereif, uayux ot TALI, nocTuraer
200—400 £u, TO mpenebHBIT PAagHYC TEIVIOBHIX ceTeil paBed 15 xa.

OrpanuuenHocTs pandyca pasnauy Temsia OT CTAHIHHM K NOTPeGH-
TEJISIM BBISHIBAET PSR HEYAOOCTB.

TOU npuxomuTcst CTPOUTL HEMOCPEACTBEHHO B FOPOJE, UTO 3aTPYA-
HACT NOAAYY K Hell TOM/IMBA M 30JI0-LLTAKOYAaNeHHe,

OTXOIEEI?:::XT(;‘FO’ OJHOBPEMEHHO B ropojie ma)Ke IPU HaJUUNAM OUHCTKH
430B YXyAINalOTCA CAHMTAPHO-THrHeHHYeCKWe YCJIOBHS.

HEJIbio JHKBHAAUMH OTMEHYeHHHX 3aTPYAHEHHH IOCTaBJleH BOMpPOC
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o crpoutesnscTBe TIALl manpHero TensocHa6XeHHsi ropojoB € pac-
NOJIOJKeHHeM CTaHIUM Ha paccTognuu Mo 100 Km oT ropoza.

SlBasisick MHOHepoM B neje temsodpukaund, CCCP B Hacrosee
BpeMs] CTOHT Ha IIePBOM MecTe II0 Pa3BHTHIO LEHTPAJH30BAHHOrO Tel-
JlocHa6xXeHusl.

Heo6x0auMO OTMETHTb, YTO B pSILY HCTOUHMKOB MeXaHHUeCKOi
SHepruu (TOILTHBO, BOja M BeTep) TOILJIUBY HNpPHHAAJIENKHT NepBOe
MecTo. TOMIHBO COAEPIKUT 3amac XHMUYECKOH IHEPTHH, Haxonsllencs

n N u 8 0
B a d Y
/e,
N N N
MJbuzamens Brympertezq [azozenepamop MtapoBai xemem>
coopanun” o »
Padoyee meno Facoyee memo adgyee mem
~20proyue 2aasi ~20prOyye ZI6 ~Bodsnrod nap
B/WOPUVM,/J
HBuzamens Brymperiyezo HABusamens.
ceopakus napobas mawura
Padovee meno napoBas mypbuta
- POprOVLIE 2030/ © HOHOPHCQMOPOM
1
7l 6 B’EWH'%\ (’J‘%o‘
lompedumens
HEPATI) ]
9=38-40% )

/7_}&’
fompedumens ompedurnent
9=23-28% 9=10~25 %

Prc. 1

B HeM B II0TE€HIHAJbHOM COCTOSIHMH. B npomecce cropauus, T. e. BpH
peaxunt CoeJAHEHHs TOPIOYUX SJIEeMEHTOB TOIJIMBA C KHCJIOPOJIOM BO3-
RyXa, MPOHCXOAHUT NpeoOpa3oBaHHe XHMHUECKOH SHEPTHH B TEIIOBYIO,
B urtore sToli peakuuu mosyyaloTcs rasbl, TemI0 KOTOPHIX H HCIOJb-
ayercs faJsee IJIs NOJIYYEHHS] MeXaHHUGCKOH Hepruu. dta TpaHchop-

IZiaIlI/IHl )aneprnn MOXKeT OCYIIECTBJATbCS IO TPEM OCHOBHHIM CXeMaM
puc. 1).
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HauGoJsee npocToi sBJsSeTCS CxeMa /. TOIJIHBO, CMEIIHBAsACh C
BO3JYXOM, CropaeT HemOCPeACTBEHHO B caMOM JBHraTelle, B pe3yJb-
rare 4ero 00pasyloTCs rasbl C BBHICOKOH TeMmepaTypod W JaBieHHeM,
TeIJIOBas SHEPrHsi KOTOPHIX H [peobpasyerca B MeXaHHYECKYIO pa-
6ory. Ilo TakoMy NpHHUMNY PaGOTAlOT ABHraTe/]d BHYTPEHHEro Cro-
panusi 1 rasoBbie TypOuHbL. TOMIMBOM B MONOGHBIX CIyuasX ABJIAETCH
He(Tb WIH NPOAYKTHL €e [ePeroHKH.

B ciayyasix HCIOJb30BaHMA TBEPAOrO KYCKOBOrO TOILIMBZ CXeMa
oJyUeHHs MeXaHHYecKol SHepruu ycaoxusercs (puc. 1, cxema []);
OTOJIHHTENbHO YCTaHaBJIHBAETCsi Fa30redepaTop, B KOTOPOM TOIJIMBO
cHavasa rasu(puUUPYeTCcs, a 3aTeM yKe Hanpanjisiercs B JABHraTesb
RHYTPEHHEro CroPaHHsl WJH rasoBylO TypOuHY.

U, nakoHen, HauGoJiee CHOXKHBIM IIyTeM IIpOTeKaeT TpaHcdopMma-
1Hs 3Heprud no cxeMe /// ¢ BKAOUeHHEM IPOMEKYTOYHOro paGoyero
Tesa — BOASIHOrO Iapa. 3Jecb XHMHYecKasi SHeprusi TOIJHBa IIpe-
o6pa3yercsd B TEIJIOBYIO 9HEPTHIO IIPOAYKTOB IOPEHHS, TEIJIO KOTOPbIX
najiee HCHOJb3yeTcs AJIsl MOJYYeHHs BOJSIHOrO Iapa B IIapOBOM KOTJIE.
U3 koTna nap mAer B NApOByI0 MAalIHHY WIH TYpGHHY, Tle TenoBasd
3Heprus ero npeoOpasyercs B MexaHHdeckyio padory. [Tap nanee na-
npasisieTcs B KOHJeHCaTop, rie o6paulaercs B BOAY H HaCOCOM Tlepe-
KauuBaeTcs OIATb B KOTeJ.

McropHyecky MaIlHHbI-IBUIATENH HAYa i CTPOUTHCH M BHEADATHCS
8 NPOMBILLIEHHOCTh 110 cxeMe [/, Tak Kak oflilee Pa3BHTHE TEXHHKH B
TO BpeMs MO3BOJIUJIO KOHCTPYKTHBHO O(OPMHTB JIHIIb 1apOBOH MOPIU-
HeBOil ABHraTenb. Co3naHue nBuraresen mo cxemam [ u I/ sapepxu-
BaJIOCh, TaK Kax IOJyyaeMble IIDH 3TOM BBICOKHE TeMIepaTypH rasoB
Tpe6oBasin GOMbIIO} TOYHOCTH HM3TOTOBJIEHHS MALIHH U MPHMEHEHHS
CIeNHaJbHBIX MeTa//ioB. DTO He 00ecnednBasoCh MAUIHHOCTPOUTEb-
HOJ NPOMEILLJIEHHOCTBIO TOIO BpPeMEeHH.

B HacToflee BpeMs: HCNOABL3YIOTCS BCe TPH CXEMH OJIHOBPEMEHHO,
HO JUJIS1 TIPOMBILLIEHHOTO MOJIYYeHHUs 31eKTposHepruu cxema /1] umeer
NpPeuMYIIECTBEHHOE pacnpocTpaHeHHe, 1o 0GBSICHAETCS TEM, UTO XOTS
SKOHOMHYHOCTb MapOCHJIOBLIX YCT@HOBOK HECKOJbKO H HHXKe (CM.
puc. 1), yem nsurareseii, paGOTAIOLUIKX 1O NePBHIM ABYM CXeMaM, HO
OHH TIO3BOJISIIOT HCIOJAL30BaTh BCE BHABLI TOIJIMBA, BKJIOYAS H HU3KO-
COpTHOe MecTHoe. KpoMe Toro, mapoBbie gBuraTteqs 6oJiee HagexHbl B
AJTHTENbHOA SKCINIyaTaldy ¥ IO3BOJMIM CO3AAThb §0Jiee KOMIaKTHbIE
naporypGoreneparopsl Gonbiuoit Moumuoetd. B CCCP erposites Typ-
GuHBl MoUIHOCTHIO Ko 150 000 x6r.

Caenyer orMeTHTDb, yTO HaG/IOKAIOWIASICA B HACTOMIEe BpEMs TeH-
AeHIHs nasipHeflliero MOBLILEHHs] HAYaJbHOTO J@BJEHHST U TeMIepa-
Typel neperpeBa napa TPUOJIHIKAET 3IKOHOMHYHOCTL NAPOCHIOBBIX
YCTaHOBOK K ABHrarte/siM, paGoTaloOUMM 1o MepBOi CxeMe.

B CCCP B nacrosiiiee BpeMs [OCTaBJIEH BONPOC O CO3TAHHU Te-
I10-51eKTPOCTAHUMH, KOTOPHiE MO CBOEH SKOHOMHYHOCTH lIePeKpOIOT
BCe wupoBele pocTuKeHHst [IpeaycMaTpuBaeTcs NOBbilleHHe AaBJe-
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Hus nmapa no 185—300 aru npu TeMnepaType meperpesa napa 550° ¢
HOBeIeHHeM K. II. [. CTaHuH 10 39%.

BoJblize nepCrleKTHBE OTKPLIBAIOTCS B 0GJIACTH [IPHMeHEHHs CXe-
Mbi I ¢ HCIONBb30BaHHEM MOJ3E€MHOH rasH(UKALHU yris, Ha BO3MOX-
HOCTb uero Bhnepsble ykasan eme [1. M. Menpenees, a Bnoc/jeJCTBUK
3Ty Wjelo SHepruuHo noanepxan B. M. Jlenun.

KoshdunueHT monesHoro AelCTBUSI KaXKAOH H3 Tpex pacCMOTpeH-
HEIX BHIlle CXeM MOJIyueHUust MeXaHUYecKoll SHePTHH MOXeT ObITh 3Ha-

1.3 % Oxnaxmdenue
naponpofoia

14% Itomepu 6 maime
mennobsle u MexaruyecKite

TTomepu 6 komenwHoi
yemasobre

ey = g&' ) Npespaiyern
— MEXTAHUYECK YHD
’ ///ff SHEPLUID
(il
HomensHasy N ordes-
!/L‘/‘Idh'ﬂﬁﬁ(fl caz
T {HH 1 f
t | ” “l r |||
1009, .5‘68/0 TTomeps ¢ Godad,
Tenzo codersaiyeecs ”ﬁf:ﬁii’,f{j;”
& monnL e
Tensig 6o360auae- G595 Oxrcrderue
MOB ¢ KOHOOHCQTIOM noHderncama
Puc. 2

YHTENbHO ITOBBILEH IIPH HCIIOJb30BAHHH HU3KONOTEHIMAJBHOTO Tellla
B YCTaHOBKe.

B nBuratensix BHyTpeHHero CropaHusi MOXKHO HCIO0JIb30BATh TEIJIO
BBLIXJIONHBIX T'a30B M BOJBI, OXJaXKIalollell WX WHAHHADPHL (TOTHa HC-
NOJIb30BaHHe TOIUIMBA 3HAYHTEJNbHO nosnimaercs). [Ipuxoantces Togb-
KO CHa0KaTb YCTaHOBKY HONOJHHTEJNbHbIM OGOpPYAOBaHHEM, KOTOpOe
IIp¥ MaJ/blX MOLIHOCTSIX CHJBHO ee YC/JI0XKHseT. I10 3THM NpuuHHAM
HCTIO/MBE30BAHHME TellJIOBBIX OTGPOCOB B YCTPOMCTBAax ITOTO THNA pac-
mpocTpaHfeTcs CPaBHHTENbHO MeJeHHO. ['opasno mpoule u 3¢ pex-
THBHEe MOXKHO HCII0JIb30BaTh TeIJIOBhle OTOPOCH B CAyuasix nosyde-
HHSl MeXaHHYecKol 3Hepruu no cxeme //1.

Pacnipenesienye pacxojioB Temja B NapoBOH yCTaHOBKe KOHJEHCA-
HOHHOrO THHa, paGoralomiel 6e3 UCNOL30BAHUS TEHJIOBEIX OTOPOCOR,
n3obpaskeHo Ha puc. 2. PasMep OTHeNbHEIX NOTeph GyAeT MEHATLCH B
2aBHCHMOCTH OT HHIHBHAYaJbHBIX OCOOEHHOCTeH YCTAHOBKH, HO MOPs-
nox nudp coxpanurcs. HanGospive pasMepsl proGperaer NoTeps ¢
BOJIOH, OXJaxkaawell kongeHcarop. Ilouru 609% remna, BHOCHMOrO ¢
TOIJTUBOM, PAacXOAYeTCsi Ha HarpPeBaHHe BOAMI, MepeKaunBaeMoll yepe3
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KOHIEHCATOPH U Jajee BHIOPacbIBaeMOH OnATh B Ty e PeKy HiIH
03ep0, OTKyZa OHA saénpanac? HacocaMy LeATpaJbHOH 3JeKTpuue-
ckoil cranuu. KomuuecTso 310# Boabl mpuMepHo B 60 pas npesbimiaer
pacxoj fapa Ha TypOHHY, NpHYEM TeMrepaTypa BOALI [0 BBIXOAE H3
KOH/IEHCaTOPOB He mpepbiaer 23—30°.

Ecsid 3acTaBuTh TYpOHHY paGoTaTh C naBJieHHeM fapa Ha BHIXOAE
gosee 1 aru, He yCTaHaBJHBas KOHJEHCATOPA, TO YyHeJbHBIH Pacxoi
napa Ha IIOJyyeHne MexaHHYeCKod paboTsl cuibHO Bospacrer. M3 Toro
ke KOJIHYECTBA NPOILYIIeHHOr0 Yepe3 TYP- gy, us nomnos
Guny Tapa OyieT BHPaGOTaHC MeHbUe Typbura Konencamep
3/1eKTPOIHEPIUH, HO 3aTO BeCh 9Tpa601'aB- 720-25%
mui B TypOuHe map, HMEIOMMI TeMIepa- Omdop Ha peseseraywo
Typy Gosee 100°, MoxKHO OyzeT HCIIOJb30-
BaTb Ha HYXIbl IPOHU3BOJCTBEHHBIX IIpO-
HecCcoB, OTOIIeHUs U T. 1. B TakoM cayuae
K. II. . yCTaHOBKH B IeJJOM CHJBHO BO3-
pacrer {(mo 70% wu Beuue). IlonoGuble
CTaHIMH, PACXOAyIOLHe MHOIO 1apa H BHI-
pa6arbmafonge OTHOCHTEJNBHO HEMHOI'0 \ pong a0,
3JIeKTPUUYECKOl 3HeprHH, NoJyyamlT pac- ) ———
NPOCTpAHEHHE B MeCTax paCroJIOKeHHs TeHue, pecenepayun u np
cerell BBICOKOTO HANpsZKeHHs, CBS3bIBAIO- Puc. 3
IIMX B KOJbLO pPsAJ palOHHHIX 3JeKTpo-
cTaHnuil. Pexxum paBoTel TaKoi CTaHIHUH
onpefessercs TeINJIOBBIM PpaduKOM, a IoJydaevas 3JeKTPO3Heprus
HampasJseTcs B O6GIIYIO ceTh. ECJaH 3JeKTPO3Hepruo B OOILYIO ceTh
nepearb He/b3s,, a IPOMBIIUJIEHHBIH KOMOHHAT JOJXKeH MMeTb CBOIO
TEIJIOBYIO H 3JeKTPHUECKYI 3SHEprHio, Ha CTAHIHMY YCTaHaBJAHBAIOT
TYpOUHEL ¢ IIPOMEXXYTOYHBIM OTGOPOM, T. €. 9acTh Ilapa NpoNycKaioT
Yepe3 KOHAGHCATOP, a M3 TYPOHHBI TPOU3BOAAT OTOOP napa TpebyeMblx
napaMeTpoB /s NIPOM3BOACTBEHHBIX Iesell MM oTomieHus. Pacrpe-
ZeJIeHHe M0 KOMMUeCTBY ITapd, HAYLero B KOHAeHCAaTOp U OTOUpaeMoro
Ha HYXJB TelocHa62&keHUs, IDOU3BOAHTCA B 3aBHCHMOCTH OT TeIMJIO-
BOTO H CHJI0BOTO rpaguxoB. YeM Gosbllle TeNIOBOM aHepruu norped-
JIsieT POMBILLIEHHbIH KOMOHHAT, TeM MeHbille IoJy4aeTcs Tak Ha3ni-
BaeMblii KOHIEHCANMOHHBII XBOCT W TeM Bbile GyxerT K. 1. 1.
YCTaHOBKH,

Takum 06pasoM, cxeMbl NapOBEIX YCTAHOBOK C MCIOJb30BAHLEM
0TpaboTaBllero Tella PaclofaraloTcs MO CBOEH 3KOHOMHUHOCTH Meé-
Ay NBYMsi KpailHUMH mpefiesiaMu (PUC. 3): OT YHCTO KOHAEHCAIMOH-
HOW ycTaHOBKH, paforaiomieli ¢ MHHUMAaJBHBIM K. 1. 1., O YCTAHOBKH
0e3 KOHIeHCATOpA C TOMHBLIM HCIOJIB30BAHHEM TeILIa, K. I. 1. KOTOPCH
AOCTHraeT npene/bHBIX 3HaUeHHH. B cepeuHe moveltaeTcs ycTraHoBKa
¢ 0T6OpOM Napa, mpuyem ueM 60Jiblle 3TOT OTGOP, TeM BHIIE K. I. A.

Korna cranuus pacnonaraercs HemocpefcTBEHHO Ha MecTe JOGBIYH
TONHBa, Hampuvep, Ha TOP(AHOM 60J0Te, Iie Her MOTpeGUTeJeH
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TEIVIOBOH 3HEeprHH, TO KOJHYeCTBO OTGHPAEMOro napa ROCTHraeT MH-
HUMAaJbHBIX 3HAYEHHH H OH PaCXOJyeTcs TONBKO Ha pereHepandio, T. e.
Ha HOJOrpeB IHTaTeJbHOH BOJH, HanpaBJsgeMOH M3 KOHAEHCAaTOPOB
o6parHo B Kotiibl. Ho maxe ¥ 310 MeponpusiTHe, 3acTaBiss paboraTb
TypOHHY [O pereHepaTHBHOMY UMKJY, INIOBEILAET 3SKOHOMHYECKHH
K. n. n. Ha 6—10%.

OraenbHbBle 3aBOABI U ITOCEJKH, He HyXKJarounecsi B 6OJIBILIOM KO-
JHUYECTBE TeIJIOBOH 3HepnHH s TeXHOJOTHYEeCKMX IIPOLECCOB H elle
He OXBaueHHble TeNIOPUKAIMHOHHOHA CeThIO, TOK IOJYYaloT OT paioH-
HbIX 3JeKTpocTaHIu#, a TemIoM cHaGxkaloTca OT COOCTBEHHBIX KO-
TeJILHBIX.

YcnoBusi cOLMANHCTHUECKOTO XO3SHCTBA NMPENOCTaBISIOT IIHPOKHE
BO3MOXHOCTH JJISI YKPYIIHEHHs] KOTe/NbHBIX W NPHCOENMHEHHS] K OXHOMH
KOTeJbHOH psija 06BEKTOB, HOTPeOJAINIUX TellJIOBYIO Hepruio, pac-
XOJyeMyl0 Ha IPOM3BOACTBEHHBIe LEJH, OTOIJIEHHE, BEeHTH/AAUMIO H
ropsiuee BOAOCHAGXKEHHEe LeJbiX KBapTasoB. ¥ KPYIHEHHE KOTEeJbHBIX
103BOJIsieT B GOJBIIHX MacmiTafax UCIOIb30BATh HOBEfilllee 060pyL0-
BaHHe H MEXaHH3alHIO, YTO JaeT BO3MOXHOCTb HOOHUTHCA GOJBLIOH
5KOHOMHH TOILIHBA IIPH MeHbLUeM KoJHuecTBe OGC/IYyIKHBAIONIEro mep-
cOHaJa.

IIpoekTupoBaBHe, MOHTaX H 3JKCIUIyaTallisg TaKHX KOTE/JbHBIX, B
TOM YHCJe U 3aBOACKHX, ROJIZKHBI BO3JAraThCsi Ha HHXKXEHEPOB-OTOIH-
TeJell Kak paGOTHHKOB, HAaHAYYLIMM 06pa30M OpHeHTUPOBAHHBIX B Xa-
paKTepHEIX OCOOeHHOCTAX pexkuMa paboTel moTpebuTesefl TEILIOBOR
SHEpTHUH.

K coxaJieHHIo, ellle He Besle YeTKO IIPEACTaBISIOT cebe 3HaUeHHe
¥ 3a]a4M HHZKeHepa-OTOIuTeNs, BCACJACTBHE Yero HepeAKo aaxe Kpym-
HBIE OTONMTeNIbHbIE KOTesbHble NPOeKTHPYIOTCA HEAOCTATOYHO TIPOIY-
MaHHO W Ha KCIVIyaTalHio UX He ofpauiaercs JOJIKHOTO BHHMAaHHAL.

B pesy/ibTare TaKoro OTHOLIEHHS K OTOIMTENbHBIM KOTEJNbHBIM B
paKTHKe 3KCIJIyaTaldH RaXKe 3aBOJACKHX KOTeJbHBIX YacTo HaGJo-
JlaeTcsi 3HaYUTeJbHbIH MePekor TOIVINBa.

OTonHTe/NbHbIE YCTAHOBKHM HMeEIOT MHOro cuen#dHueckux ocoGeH-
HOCTeH, OTIHYAIOMIUX MX OT KOTeJbHBIX NMAapOCHJAOBBIX CTaHmui. 10
0OCTOATE/BCTBO OTPAXKEHO H B JAHHOH KHHTe, HAalpaBJeHHOH B OCHOB-
#OM Ha JeTaJbHOe O3HAKOMJCHHE ¢ OTHOCUTEJHHO MeJKHMH arpera-
TAMHY.



PA3JEJ MEPBHU
TOIJINBO

Taasa I

OCHOBHBIE XAPAKTEPUCTHKH TONJHBA

§ 1. IJIABHEHAIUHE BHAblI TONJIHBA

[To onpepenennio . M. MeHngeneera, «TOIIHBOM Ha3biBaeTCsi ro-
piouee BellleCTBO, YMBIULJIEHHO CKHFaeMoe [UIs TI0NyYeHus Temaa»,

O6L1eH3BeCTHE OCHOBHBIE PASHOBHIHOCTH TOIUIHBA—IpOBa, TOPOD,
yroJib, CIaHIb, HeTAHbIe OCTaTKH, ra3. Bce oHH npeacTaBasaioT cobok
OpraHHYecKHe COeJHHEHMs, CIOCOOHEIe NPH BLICOKHX TeMIepaTypax
S8CTYNATb B DeaKIHI0 ¢ KHCJIOPOAOM BO3AyXa, HNPH 4eM HPOUCXOAMT
spiieneHde Temia, CyIlecTByeT HeMaJslo peaKuyi, IPOTEKaoIIHX C Bh-
AeJIeHMeM TeIvia, OJHAKO B KauyeCTBe TOIJIMBA NMPUMEHSIOTCS HaHOO-
Jiee felleBble H yROOHBIe IJIsi CXKHUTaHUsl peareHTH. ToNJaHBO MOOBI-
Baercsi B GONbIIOM KOJHYECTBE, 3anachl ero B IPHPOJe BechMa 3HAUH-
TeIbHBL. Tpebyrowniics N8 peakLuH KHCJIOPOX Gepercs M3 OKpyXKamo-
liiero Bo3jayxa. B pe3y/bTaTe peakuuu DOJMy4alOTCHd CHJIBHO Harperbie
ra3oo6pasHble NPOLYKTHl CrOPaHHs, TEIJIO KOTOPbIX HCIONb3YeTCsl B
KOTeJIbHOH ycraHOBKe. OXJIaxIeHHble Ta3kl yepe3 ALIMOBYIO TPYGY BbI-
OpaceiBatoTes B atMocdepy.

Ja1st c2KHraHHsi MOXKeT HCNOJb30BAThCS KaK eCTECTBEHHOE TOIIHBO,
Tax H HCKYCCTBEHHOE, NOJyYeHHOE NOoCJe NepepaboTKi eCTECTBEHHOrO
TOIJIABA ¢ LEJIbIO BHIJEIEHHST H3 Hero NeHHBIX NPOAYKTOB, K KOTOPHM
OTHOCSITCSL CMOJIB!, OeH3HHBI, GEH30Jbl, MUHEpaJibHble CMa304Hble Ma-
t1a, KpackH, (hapMaleBTHUYeCKHe IIPOAYKTH, CEPHOKHCIBIH aMMOHMI,
UAYUIHil A8 HyXK[I CelbCKOro XO03sAcTBa, H Ap. Hwuke mupuBomutCs
ryiaBHeHIIHI IepeyeHb PA3HOBHAHOCTEH eCTECTBEHHOTO0 W UCKYCCTBEH-
HOTO TOILIHBA.

EcrecTBeHHOE Hckyccrrennoe
TOMRHBO TONMHBO
pesecnna Jpesecusii yroas
Topd Topobanoit Kokc
Bypeie yran KameHHOyronpHufi KOKC H
TMONYKOKC
Kamenusie yran BpHKkeThl M3 OTXONOB TBEp-
AHTpauurht HGrO H XUAKOrO TOMIHBA
CaaHupbt MasyT, GeHsuH, KepoOCHH
Hedrs [erepaTopHble rasbl, ra3 KOK-
Hpuponuuii ropioyuli ras COBANbHBEIX Neuedl, JOMeH-

Huit ras 1 np.

2M M Ilerores
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§ 2. COCTAB TONJIUBA

TomnuBo, pacXoAyeMoe Ha CXKHIraHHe B TONKAX KOTJIOB My Ieued,
HaspiBaeTcst pa6oynM TomuusoM. Ecim Mbi orGepeM mpo6y paGodero
TONIMBA M HCCJIelyeM ee B XUMHUeCKOH JiabopaTopuH, ONpeeiHB
9/]leMeHTapHBI COCTaB, TO IOJIYYHM CJeAyiollee PaBEeHCTBO:

C*+HP 4+ OP NP 4-SR4-AP- WP= 100/, (1)
TAe MHAEKCOM ,p* oTMedaercd pabouee TOMIMBO.

ITa XapaKTepHCTHKA paGouero cocrasa TOILIABA JaeTcsl B [IPOLEH-
Tax K Becy. YKasaHHble 3JIeMEHTHl He SIBJSIOTCH MeXaHHYecKoi
CMecCbl0, OHH HAXOAATCS B TOILIMBE B BHJE CJOXKHBIX COCXHHEHHH,

loprounMu dneMentaMu Tonnusa sisasorea CP, HP u  SP —
YIJIepoji, BOMOPOX U JIeTydasi Topiodasi cepa — B OTJIMUYME OT Cephi He-
ropioyell, BXOAfIIeH B COCTaB MUHepaJbHBIX HEropioYdX IpuMeceil
TOIVINBA, OOPa3yIoUMX IOCHe ero cxkurauus 3ody AP, Uem Goubiie
NPOILEHTHOE COJEePKAHHe rOPIOUMX 3/IEMEHTOB B TOIUIMBE, TeM BhIllie
€ro TeNJOTBOpPHAas CHOCOGHOCTDb— BEJIHYHHA, yKA3EIBAI-
lasi KOJIHYeCTBO OOJbIIHX KaJopuil, BbINETISEMBIX IIPH CXKHIaHHH
! ke TonnuBa.

OP — kucaoOpoa, HaxoAAMHACS B TOILIHBE; TellJla, KaK M3BeCTHO,
HE BBIIEJSIET.

NP — a30T, HaxoxAMMIICSA B TONJIHBE; 3JEMEHT HHEPTHEIH, He yua-
CTBYIOILHH B peakKuusx ropeuts. M3 Tom1HBa a3oT momagaer B OTXO-
OSIHe rasbl U IPHMeUIMBAeTcs K a30Ty BO3Nyxa, NOAaBaeMOro AJst
ropenusi. A30T H KHCJIOPOA HA3bIBAIOTCA BHYTPEHHHM 06asTacToM
TOIJIMBA B OT/JAHYHe OT GajjiacTa BHeNIHEro, K KOTOPOMY OTHOCHTCH
30/1a 4 BJara.

3oma AP — 3710 Heroprouas MHHepaJbHAasi YACTb TOIUIMBA, B Hee
BXOJST IO HPEHMYIIECTBY COJIM LIENOYHHIX ¥ [IEN0YHO-3eMeJIbHEIX Me-
TAJJIOB, OKHC/ABI KDeMHHUS, JKeJse3a, aJIOMHHHS U 1Ip., a TakXKe 0 MHHe-
pasbHas CyibdaTHaa cepa B coenunenuax CaSO, u MgSO,.

Haxonuienue 3061 B HCKOIAeMOM TOILTHBe IIPOHCXOAMT He cpasy,
a B Tpu Neprona. CHauaJa MoAB/ISETCT TaK HasbiBaeMas 30J1a BHYT-
pennsss (mepBHYHAs), HAXORUBIIAsiCl B DACTEHHSIX, HOCIYXKHUBINHX
MaTepualioM IJs 06pa3oBanusi TOP(SIHUKOB, a BIOCAeACTBUH U YIOJb-
HBIX MIJJACTOB. 3aTeM KOJHYeCTBO 30JIb B TOIJIHBE YBEJIHUHBAETCH 3a
CueT 3aHOCA 3€MJIM M IleCKa BEeTPOM H BoJofl (BTopuuHas 3oga). U,
HAKOHEIl, 30Ja B TONVIMBO IIONanaeT NpH ero AoOhHYe OT 3arpsA3HeHHs
noponofi (TpeTuunas 3o.a).

O6masg cepa, HaxonsmasAcsa B TONJUBe, pasdu-
BaeTCs Ha JABE YaCTH — rOpIOuyio H Heropiouyio SPs=Sh+-Sh.

MiuHepanbHas cepa BXOAUT B COCTaB 305, a JeTydas B CBOIO oHe-
pean MoxkeT GBITb pacu/eHeHa Ha JBE COCTABJ/AIOILNE:

S5=S8+S%,
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rae SS—opraHuueckas cepa, BXOASLIast B COCTaB OCHOBHOTO sapa
TOINJIHBA, €r0 MATEPHHCKOTO BeIIeCTsa;
Sk—cepa KosuenakHass, HAXOMAAILASCA B COPAHHEHHHM C IKeJe-
3oM (FeS,—cepnelit xoauenan), BKpanieHsas B TOIHBO
IO H3BECTHOH CTENEeHH CAYUYAHHO U B 3HAYNTENBHOH CTe-
IIeHH TOARAKINAACS OTOOPY IIPH COPTHPOBKE TOIIHUBA.

Cepa B TOIUIHBE, HEB3HpAs Ha TO, YTO YACTh ee CTOPAEeT, CUATAETCS
MpPHMeChIO HeXkeJiaTeJbHOH, TaK KaK NMDOAYKTH €€ CrOpaHusi BPEAHO
IeACTBYIOT Ha KOTeJbHYIO YCTAHOBKY H 3arpsi3HsIOT OKpYXKaIOLIuH
BO3JLYX.

Banara B tounnuse WP— rakke npuMecs GanaacrHas, ee
HaJHuie OCOGEHHO CHJBHO CKas3blBAeTCS B CMBICJAE CHHMXKEHHS TEIIO-
Boro 3¢¢ckTa ropeHHs, Tak Kak MaJjo TOro, 4To BojJa CBOHUM IPHUCYT-
CTBHEM YyMeHbINAET AOJIO TOPIOYHX 3J]eMeHTOB B €JUHHIE Beca TO-
nJ¥Ba, OHa NPU FOPEHHH TOIJIMBA MCIAPSAETCSs, OTHU AS Ha 3TO 4acTb
TelJa peaKlHH.

Haxosnsinasica B TOILIMBE BJjiara IOLpaslefisieTCsi Ha BHEIIHIO H
FHTPOCKONHYecKyro. HaXomsicb B CyxoM MecTe, TOILIMBO TepseT BHeIl-
HIOIO BJIaTY M HA3BIBAETCA B TaKOM cayuae BosmyurocyxuM. Ocras-
LIasiCsi 9acTh BJard — TUTPOCKONUYEcKas — yaajsercd H3 MPOGhl TO-
nauBa JMabopaTopHBIM IyTEM.

KpoMe paGouero TomnauBa, T. e COCTaBa, XapakTepuaylo-
[11ero faHHoe TOIJIMBO MPH ero 3arpysKe B TONKY, PH K3YYEHHH CTPYK-
TYpbl TOIIHBA IIPHXOAUTCS NOJB30BATLCS TaKKe HCKYCCTBEHHO CO3-
IaHHBIMH NPOM3BOJAHLIMH 3TOI'0 OCHOBHOIO COCTaBa, JIUIIAS HX TOTO
WIH HHOTO 3JeMeHTa. Tak, UCK/Jouass M3 pabouero cocraBa BJary,
MOXKHO NOJYYHTb XapaKTePHCTHKHM CYXOTO BellleCTBa TOIVIHBA IIO BHI-
PaKeHH!0

C - He - O N+SE-L A = 1000/, (2)

3Has cocras paGouero TOIUIHBA, 3TOT NepecueT CAeJaTb HETPYIHO.
Eciiiz 3 100 Bec. y. TOIIMBA BHIKHHYTH NPOIEHTH, BHIPAXKAIOULHE BJIa-
JKHOCTb, TO OCTaBIIeecs KOJHYeCTBO BECOBHIX YacTell KaXK/Ioro sJjeMeH-
Ta Oyaer OTHOCHTLCA yKe He kK 100, a k 100— WP, Ecan xotsiT npous-
BeCTU nepecyer onArb B orHolienuu X 100, TO, oueBHAHO, NMPOUEHTH
cocTaBa Kakaoro aJeMeHTa Hajo cHauvaJa OTHECTH K eJMHHUIE, pasie-
auB ua 100 —WF, u zatem ymuoxuth Ha 100. PopMmyna nepecuera
NPUMET BHJ: 100 100
c__ P . c__ P ‘
C=C s I T )
HT. H,

30/IbHOCTD TONJIMBA MPHHATO CUATATh HAa GE3BO/HOE TOINIUBO, T. €.
Ha Cyxylo Maccy, WHaue MOTYT IOJYYHTbCS OMUOOUHBIE NpeicTaBJie-
HHS O ero 3aCOPeHHOCTH.
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Mpumep 1. Ot nByx TophsHEX GOJIOT GbLIM OTOGpaHB NMpOGH TOpda, XHMUUE-
cKoft maGoparopuell NPOU3BENCH aHaJM3, B Pe3y/bTAaTe KOTOPOrO BHSACHUJICS NpH-
BOINMMEI Hixe paGounii cocras tomiusa (B %).

B etenma g e
c? 26,9 374
HP 2,6 39
o 18,0 19,9
NP 1,2 20
sP 0,2 02
AP 6,1 6,0
wP 45,0 30,0
Nroro . .. 100 100

Onpenesanutk, B Kaxoil npode Topd Gosee soabHHI. Pa3Has CTelleHb BIaX-
HOCTH XaXIOI ¥3 oroGpaHHHX Npob AaeT cOMBUMBHE YKA3aHHS Ha 30JbHOCTB; 5T3
XapaKTEPUCTHKA BISICHSAETCA BIIOJIHE OTYETVIMBO IIDM NepecueTe Ha CyXOM COCTaB:

X9 1epBoit Npobu

100 100
6] e == 11,19,

A= AP ———— =
100 — WP 100 — 45

171 BTOPOR mpoGH

s 100 100

A= AP ——— 66
100 — WP ™ 100 — 30

== 9,40/,

Buiara u soJa, SIBJASSICh IIPHMeCIMH GaJiMaCTHEIMA H BHEIIHHMH, B
KOJIHJeCTBEHHOM OTHOIUEHHH CUJIbHO K0JIe6JIIoTCH AaxKe AJIs ORHOTO H
TOTO 2Ke pola TomsuBa. IIpuMech BJary 3aBHCHT OT POJAa TOIIHBA H
MeTO[0B ero JOOBIUH, TPAHCHOPTHPOBAHHS, XpaHeHHs Ha CKIane H Hp.
KomnuuecTBo 30016 TOXKe HEMOCTORAHHO; /s yriefl OHO 3aBHCHT OT Xa-
pakrepa mJaacta, 060pyROBaHHs aXT, a TaKXKe 0oT crocoboB oborarie-
HUS (COPTHPOBOK, MOEK H Ip.).

3o/bHOCTL TOpa 3aBHCHT OT crnocoba fo6buH. JIOBOMBHO yCTOli-
UHBas 30JLHOCTb JPOB YBEJIHUHBAETCA JJIS CIUIABHEIX APOB JIO Cpas-
HEeHUIO C JpOBaMH CYXONyTHOH hocrTaBKH. [TosroMmy Bijiara u 3073, a
TaKXe ¥ KoJUeJaHHas cepa He MOIYT CJAYXKHTb XapaKTePHCTHKOH oc-
HOBHOH CTPYKTYphl HCCJEXyeMOro TOIJIHBA — €[0 OPraHHYecKo# ya-
c¢rd. Kmace, wampuMep, yriis, ero reoslOrHUECKOe IIPOHCXOXKIAEHHE,
KaueCTBO OCHOBHOH OpraHudueckod YacCTH ONpejessioTcs Iocje oThe-
JieHusi BHelllHero Gajiacra u cepe. Cepy OpraHHUecKylO0 OTHAENATb He
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cJ1eIOBAJIO Obl, HO 4HAJHTHYECKH Takoe JeJeHHe cephl Jery:edl ropio-
yeit Ha JBe CCCTaBJSIOUINE — OPTaHHYeCKYIO H KOTUeJaHHYIC — X AMH-
yeCKMe J1abopaTOpMH HawalHu NDCH3BOJAUTL CPABHHTEJBLHO HEIABHO.
[TosTOMy B OPTaHHUYECKHH cOCTaB TOMNJYBaA BBOIAAT TOJb-
KO YIVIEPOT, BUAOPOJ, KHCJIODOA B a30T, OTAeNds BJArY, 301y H JeTy-

uyio Cepy:
Co+H+0°-+N°=100; (4)
C°-++HO 4 0°-- N° - 8°=100. (4"

I'Iepecqe'rbl 3JEeMeHTapHOro cocraBa TOIMIMBa C OHHOﬁ MacCH Ha
APYryio NpOM3BOAsTCS 1O (OpMyJaM, aHAJNOTHUHBIM YXe IpHBEIeH-
Hoit opmyJe (3).

6o/siee TOYHO!

Hanpumep:
C° — P 100 )
100 — (AP + WP + SB) °
100
0°=0°¢
100 — (A4° + Sj)
HT. XA

Yro6hl Jyullie BHABHATL CPeJHEB3BelUeHHEIE BEJIHUUHE], XapaKTepH-
3YIOUIHE COCTaB TOIUIMBA OIpPENeJeHHOr0 MEeCTOPOXKIEHHs, Heo6Xo-
JuMO 0TO6GpaTh GOJIBIIOE KOJHUECTBO Npod M npoaesaTs COTHH aHAH-
30B. Tonbko oGpaGatbiBas HUQpE, NONyUIeHHbIe B pe3y/abraTe CTO/Ib
3H4YHTENBHOTO KOJHUECTBA aHaJH30B, MOXKHO OyaeT ¢ Oonbilelt HJIH
MeHbIHeH BEPOSTHOCTBIO CYAHTH O KauecTBe JAaHHOTO TOIJINBA, AOOHI-
BAEMOro M3 IJjacra, pyJAHUKa, Gojora u np. BosnpluuHCcTBO aHANMH30B
10IIHBA, KOTOPBIMH pacnoJiaralor JiabopaTopHM, haeT BO3MOXKHOCTb
OIpEeNeNATh He OPraHHYECKYIO CTPYKTYPY, a 6e330/1bH0-0e3BOJHbIH CO-
CTaB, HJIH TaK HA3EIBAEMYIO FOPIOUYIO MacCy TONIHBA:

C"+H'+ O" 4 N' 4 S, =100. (5)

Ecin anann3oB Ha OpraHMuecKuii COCTaB Majlo M IO HHM PHCKG-
BAaHHO Cy[HTb O CTPYKType TOIUIMBA, TO BMECTO OPraHHYecKoro €o-
CraBa Mo/b3YIOTCA BechMa OJIM3KO NpUMBIKAIOUIEH K HeMy XapaKTepH-
CTHKOH ropioueit Macchl.

NMpumep 2. Cocras ropioueii Maccsl moAMOCKOBHoOre yriasi clexyomuit (B %)
c'= 670 ‘

H' = 50

N'= 13

0" = 208

S,= 59

100,0
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Onpenennts cocraB paGoyero TOIMIMBA NpH BaaxmocTw WP =33% yu 3046-
HOCTH Ha cyxoe Bemectso A® = 31%.

B neppylo ouepenb Haao NepecydTaTh S0JAbHCTL CYXOTo BellecTsa Ha padu-
4ee TOMIHBO

A° _ g¢ 100—wP . 10033

= = 0
700 3l 100 20.8%:

3arem WOJICUMTHIBAIOT BHEWIHHU} GasiacT TOMJIYBA
B =A% + WP =208 + 33 = 53.80/,,
fI0C/Ae Yero MOXKHO NOACUHTATh cocTap paGouero TONIHMBA, MONB3YACH (hOPMYJIaMH

(AP L P 100 — 53,8
cP=cr 1M (]AOO+ W) — 670 00— = 67,0-0,462 = 31,00,

AHAJIOTHUHO HaXONAT:

HP —~ 50.0,462 = 2,3;
OP —20,8.0,462 = 9,6;
NP = 1,3.0462 = 0;
SP= 59.0462= 2,7;
AP 4+ WP =538,
Cocrasaswomie paGovero cocTaBa TONAMBA B cyMMme pasHb 1009

§ 3. KOKC M JIETYYHUE BEMECTBA

Ecnu TBepmoe TONJMMBO HArpeBaTh 0es MOCTyIa BO3AYXa, 10 OHO
pacmafaercs Ha NBe YAcCTH: JIeTyuHe BeIleCcTBAa M TBEPAHIH OCTaTOK —
Koxc (puc. 4). B Jieryume BemiecTBa IEpexXoasiT HCIAPSIOMIAsCA H3
TOIIABA BJIara, KHCJOPON, 30T B BHJE CJOXKHBIX COeIMHEHHH ¢ ApY-
TUMH 3/eMeHTaMH, JieTyuas cepa, BOLOPOA KaK B YHCTOM BHIE, TAaK U
B COEAHMHGHHSX ¢ YrJepoJOM B BHIE DasJIHYHHIX YIVIEBOJOPOHOB. B
KOKCe OCTAIOTCA YacTh yrjepona M 3oga. IIpaktuyecks mporecc KOX-
COBAHWS HAET HECKOJBKO CJIOXKHee, H B TBEPIOM OCTAaTKe, KpoMe yIJie-
pona W 30Jibl, OGHAPYKHUBAKTCA W JAPyTde 3JeMeHTH, HO B He3HauH-
TeJpHOM KoJuuecTBe. JlaGopaTopHOe oOlipeneneHHe BHIXOAA JIETYUHX
JNOJIXKHO TIPOBOAMTLCS B CTPOrO ONDENeJEeHHBIX CTAHZAPTHHIX YcJo-
BHsIX, HHage HeJb3si TOJYYHTh CPAaBHHMBIX BEIHUHH.

Hasecky Tonsima B 1 2 noMemator B haphopoBblfl HIH KBaplie-
BHIH THredb, NMePeKPHBAIOIINACA KpPHIUKOH, 4YTOOBl IPEROTBPATHTH
ropeHde HABECKH 1HIeJb IIOMEMIAlOT B 3/eKTPONeUb. IAe H BLIEp-
KUBAIOT B MPOJOMKEHHH 7 MuH, IIpH TeMnepatype 850°. Y6uiib Beca,
BEIpaXKeHHAsT B NPOIEHTAaX K Becy HaBeCKH TOILIHBA, IIOCJe BBHIYMTA-
HHS CONEPMKAHHMSA BJArM TOILIMBA B NPOLEHTAX H HAET 3HAUEHHE BEHIXO-
Zla rOpIOYHX JIETYYHX.

KoanyectBo JieTyuux B TOom/uBe 0003HayuaeTcss aHAJOrMYHO C CO-
CTaBOM TOILUIABA B IPOLEHTaxX K BeCy pabodero TOIIMBA HJIM TOpIOUeil
maccel w mp. (VP, V* u T n).

B cocTaBe JeTyYHX BEIIECTB M KOKCA HAXOLITCS FOPHOYHE 3JE€MEH-
TH, TO3TOMY KalKjas W3 JBYX YacTell TOIJIABA TOPHT, HO YCJIOBHA MX
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CIKMTaHMs BecbMa pasJiMuHbl. XapaKTepHCTHKA TOIJIMBA IO BHIXOAY
JeTyuuX HaKIalbiBaeT OTNEeYaTOK Ha KOHCTPYKIHMIO TONKH M METOABI
ee skcIUTyatanyu. [Ipu cXUraHmu B TONKax TBEPAOrO KYCKOBOrO TO-
[I¥Ba Tpolecca BhIXOAA JIETYYHX B €r0 YHCTOM BHAE He TIPOHCXOIMT,
TaK Kak K TOILIHBY BCe BPeMs IOABOISATCS HOBHle MOPIMH BO3AYX4;
ONHAKO CBexxe3abpolleHHOe TOIIMBO B IIePBYI0 Ouepejib HauHHAeT IO
GoJbllell yacT GYPHO Tasu(PHUHPOBATH, M 3aTeM NIPOLECCH FOPEHHS
¢ rasu(pUKanHK HAYT OXHOBpeMeHHO. Ecan, nanpamep, B3ATh nposa —
TOIJIABO C OYeHb BBICOKHM BBIXOAOM JeTyuux (Gosiee 80% oT Beca
TOIIEBA), TO IIPU CKHTAHHH MX Ha KOJIOCHHKOBOH

peleTke KOHCTPYKTOP MOJIKeH 03a60THTbCS 10J- T
KHBIM pa3BUTHEM OGbeMa TOIIOYHOrO NPOCTPaH- Jor 188
C€TBa, B KOTOPOM GYIYT Cropath roprodue JeTyuHe ”p i §v§
pemecrsa (puc. 12). Beck B03ayX, Tpelytomiuiics Sq N
AJIA TOPEHHS KAK KOKCA Ha pEHIETKe, TaK H Jery- .. 4 | ﬁ*“‘
YAX BENIECTB B TONOYHOM IIPOCTPAHCTBE, NOABO™ Q ]
AnTcs OGBIYHO Yepes MOJUIYBAJNO0 U KOJOCHHKOBYIO & crlg
pemerky. Taxkum ofpasoMm, 3HauHTeslbHAST YacTh S g
BO3/1yXa, HANPABJSIACh B TOMNOYHOE IIPOCTPAHCTBO, SE
npofizer uepes KOJOCHUKH H CJIOfl TOIJIMBA TpaH- L e
3HUTOM. DTOT BO3AYX OYINET OXJaKIaTh KOJOCHUKH !

W JieXanuid Ha HHX CJOH TOIIMBA, IO3TOMY IIDH
CIKUTaHHH [POB KOJOCHUKH He GYAYT CHJILHC Ha- Puc. 4
IPeBaThCs ¥ MOTYT GBITh TPOCTOH (HOPMBL.

CosepiieHHO HHasi KapTHHA IOJyYaeTcss NpH CHHUTAHHM AHTPA-
IHTa — TOIUVIABA C MHHHMAaJ/JbHBEIM BBIXOJOM JieTyuux (oxoso 4%).
B srom ciydae yepes c/I0# TOIVIHBA IOYTH He TpeGyeTcst IPONYCKaTh
TPAH3UTHOTO BO3AyXa HJISl CXKUTAHHUA JIeTYYHX BeEIIeCTB H He OyeT
Ha6/II0aThCA TOTO OXJaXAEHHs CJI0s, KOTOpPoe I0JYyJanocs Ipu Apo-
BaxX. B pesy/abraTe 3TOr0 KOJIOCHHKH IPH CXKUTAHMH aHTPANHUTa CHIBHO
IPelTCcs W 4acTo Neperoparor.

CBoJicTBO TOMAMBA pacnajfaThest DU HarpeBaHHHM Ha JeETy4He Be-
[IECTBA H TBePABbIH OCafOK (KOKC) HCIOJNBL3YETCS B HMPOMBILLIEHHOCTH
U1 TIOJTyYeHHsl YIJig H3 JepeBa, KOKCa H3 KaMeHHOrO yriag u topda.
OcoGenno GoJibllIoe 3HAUEHHE HMEEeT CIEeKAIOUIMHCS KOKC KaMeHHOTO
yris, TaK Kak oH oGjafaer GOJbLIOH MexaHHYeCKOH IPOUHOCTHIO H
HCNIOJIb3YETCsI B IOMEHHBIX IIeYax H BarpaHkax.

Onuaxo He BCSAKHH YroJib JaeT KOKC B BHAE IJIOTHBHIX H MOHOJHT-
HBIX 6pyckoB. VIMeeTcsi esblit psijx HCKoNaeMbIX TOIVIHB, JAIOMIUX B
Tiponecce IeperoHKy KOKC B BHJe CHIIYYero ropouika; Takoe TOIJIHBO,
€C/IH OHO K TOMY K€ HMeeT HEe3HAUMTe/bHBIH BHIXOJ JeETYuHx, a cje-
ZOBaTeJNbHO, M3 HEro HeBO3MOXHO IIOJNYUHTh GOJIbLIOE KOJHUECTBO
CMOJIBI HJIM APYTHX IPOAYKTOB IIEPETOHKH, MIST Ha LEJH CXKUraHHS
H Ha3blBaeTCsi SHEPTETHUECKHM,

Heo6xoauMo 0co60 MOAUEPKHYTb, YTO NPHHUAIHAILHO HanGoee
PauuoHaMpHBIM HCHO.Ib30BAHHEM HCKOMAEMOI'0 TOMJIKBA, 3allachl KO-
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TOpOro BOOGLIEe OTDAaHHYEHB!, ABJIieTCS NpeABapUTE]IbHas ero cyxas
neperoHKa ¢ IOJyueHHeM NMOGOYHBIX BHICOKOHEHHBIX NPOAYKTOB H 3a-
TeM yxe cxuranue. IIpakTuyecky moxa 3To MOJIOJKEHHE BHINOJHAETCS
[peuMyLIecTBEeHHO B OTHOIUEHHH TOILIHBA C MOBHIIUEHHBIM IPOLEHTOM
BHIXOZA JETY4HX.

OGpasnaMyu 3SHepreTHYECKOro TOIJIMBA SBJASIOTCA AHTPALMTH H#
TolllHe YI/IH, 0OMafaoliHe pacCHIaOmMUMes KOKCOM Tpd MasioM Bbl-
XoJe JIeTyYMX, HO B TO e BpeMs BblAessiomiye O0JbLIoe KOJHYeCTBO
TelJia TIPH HX CIKHTaHWH. YKas3aHHble BHIUE PasHOBHIHOCTYE KOKCOBOH
MacChl — CIIEKAloHIadAcd H Chilyyas — SABNSOTCA KaK Obl rpaHHIaMB
71T IPCMCIKYTOYHBIX CTaaui XoxcyeMocTH. Hanpumep, umerotes yriy,
KOKC KOTODKY CanffaeTcsd, HO J€TKO pa3pyllaeTcs OT HE3HAYUTENbHBIX
YCWIHH, y APYrHX yrviell KOKC NIPHHHMAET BCIYUYeHHYI0 GopMy ¢ OmJa-
BJIMBAHHEM TOJNLKO BHEIHHMX IIOBepXHOCcTe#l M T. I. Xapakrep KOKca
TOIIMBA Urpaet GOJIBIIVIO POJib B TONOUHLIX Nporeccax. Eciam cxu-
raercs Ha KOJOCHUKOBOH pelieTKe TOILIMBO, KOKC KOTOPOrO paclagaer-
Csl Ha MeJKHe JacTHubl (IIPHMEepOM MOXKeT CJAYXHUTh TOIMH yroJs), To
T2X0e TOMJINBO MOXKET NaBaTh GOJMbIIOH BEIHOC HECTOPEBIIHX MeJbyail-
LIHX YACTHI, KOKca B KOTeJbHblE T'a30X0Abi, TAS TeMIIeDAaTVPHLIE YCJI0-
BHSl YK€ TAKOBBI, YTO CrOPETh 3TH YaCTHUKH He CMOTYT, a OyAyT yHO-
CHTBCS B ABIMOBYIO TPYOY MJIM O0Caxk1aThCcsl B HHMKHUX 4ACTHX I'a30X0-
JI0B ¥ B JaJibHelIIeM yAaaaTbcs BMecTe ¢ 3oJi0i. HaoGopoT, Tomiuso,
Jalotiee criekalomuics KoKc, o6pasyeT Npu CKHUraHUM CBEPXY CJ0d
KOpOuKy, IIPeJOXPaHfIoNyio OT YHOca MeJK¥e yacrunbl. B Tomkax,
CENBbHO (OPCUPYEMBIX, T. €. BHIALNSIOMUX GOMBLUIOE KOJTHYECTBO KAJ0-
pHH Ha KBaJpaTHOH eXUHHIIE NIJIOUIAJH I'OPEHHS, BCAEACTBHE GOJBIIHX
CKOPOCTeH BO3AYXa W rasoB, NPOXOAALIMX Uepes CJoH TOIJIHBA, YHOC
ocobenHo Besuk. Clojja OTHOCATCS [1apPOBO3HBIE TOIIKH, IIPH 3KCIJIya-
TallMd KOTOPHIX HHOI'AA K YIVIIO, HMEIOUIeMy CHHIYYHE KOKC, mpHOaB-
JISTIOT HeGOJIbIIOe KOJHUECTBO CleKarouerocss yris. Hanpumep, K nof-
MOCKOBHOMY YIJIIO n0GaBasiior AoHeuxud yroanr Mapku DK uan [IC.
Crekaouiuiicss yroib CKHTaloT Tak¥ke B Ky3HEUHBIX I'OpHAX; IOJgyua-
IOIasiCsT CBepXy KopKa crnoco6erByer 06pa3oBaHHIO B Oyare paBHO-
MEpPHO pacupefleIeHHBIX BBHICOKHX TeMIeparTyp.

§ 4. 30JIA H LULIAKH

Kaxk yxKe yxaspiBaJoCh, MHHepaJlbHble IPHMECH, HAXOAAUIHECs B
TOIJIMBE, IIPH CXKHraHUH MOTJHeqHero o6pasyloT 30,y, KoTopasi aHaJjao-
FHYHO C KOKCOM MOXKET IO/ydaThCs B BHAE ChIIy4edi MacChl WIH
CILJIaBJIEHHLIX INIAaCTHH W KYCKOB, HA3BIBAEMBIX IIJIAKOM,

30/IbHOCTb TONJHMBA ONpefeNnsercs B JaGoparopusax IMyTeM IIpOKa-
JIUBaHHA HAaBeCKY MEJKO PasApoOJIeHHOTO TOIJIHBa BecoM 1—2 ¢ B
¢$apdOpPOBHIX THIVISX, NIPHYeM B OTIHUHE OT OIpefeJeHHs BHIXOAA Je-
TY4HX B AaHHOM cJydae Hajo obecledYuThb IIPHCYTCTBHE KHCJIOPOAA B
npoiecce NPOKaJMHBAHHA, YTOOBI H36eXXaTh YAaCTHYHOrO KOKCOBaHHS
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gaBeckH. [To pasHOCTH Beca RO U NOCJe NPOKa/JHBaHHS CYNAT O 30.1b-
HOCTH TOIHBa. Heo6XoAuMO OTMETHTb HEKOTOPYIO YCAOBHOCTD N0A00-
HOH XapaKTEePHUCTHKY 30JIbHOCTH, TAK KaK B [IPOrecce 030JEHHS IIPOHC-
XONAT XHMUYECKHe peaklHy MeXAy OTAeJbHEIMH MHHEepaJIbHBIMU NPH-
MeCsMH, BXOISIHMH B COCTaB 30JIbl, IIPHYEM IIPH 3THY PCAKuisX
MO3KeT, HanpuMep, NPOUBOHTH VTKLJEHME 30/b], TAK KaK BO BHOBb
06pasvioUluced COeAMHEHHS BOHJET KHCJIOPOL OKpyzKalollero BO3-
JyXa HJIH 9aCTb 3JIEMEHTOB YJeTy4ATCcd ¥ T. N. I[ToatoMy, uTo6ml moJsy-
YHTh CPABHHMBIE XaPAKTEPUCTHKH IO 30JbHOCTH, HEOGXOAMMO NIPOLECC
TOJIYYEHHsT 30JIbl BECTH B CTPOTO CTAHZApTHHIX YCJIOBHAX. OTKPHITYIO
¢apdopoBylo dYalleyky IOMellAlOT B 3AeKTpuueckui Mydesnb, rae
MHHepaJpHOe TOILIMBO IIpOKaJHBalOT npH TeMieparype 800°, a
MasyT, ApoBa U pacTHTeJbHbBle OTx0mnl — npu 500°. Ososenne
HAaBECKH BeNeTcss MEIJAEeHHO, B TeueHHe 2 yac.,, | 6e3 IIOsIBJeHHS
IJ1aMeHH,

Boabmine pacxoxXaeHHsT Mexay Jab0paTOPHON W HCTHHHOH 30J1b-
HOCTbIO TIOJIYYAIOTCS NpPM O30JEeHMH HaBeCKH cJaaHneB. KapGoHATH
kadbnus u MarHus (CaCOj;, MgCO;) npu HarpeBaHHH passiaraiorcs
¢ o6pasoBaunem CO,, Be/leACcTBHE YeTro Bec N25GpalopHOH 30Jbl PE3KO
ymensaerca. [is 3T0ru TOIJIMBA JaGopaTopusi naeT IONpaBKy K
[OJIVUEHHOH 30JbHOCTH Ha pasfomeHHe KapOOHATOB.

IIpn TenJOTeXHHUECKHMX HCIIBITAHHMAX YaCTO COCTABJSIOT TaK Ha3bi-
BaeMble 30JI0Bble GajaHcH. Onpeaessas NyTeM B3BelIHBaHHUsS KoJude-
CTBO 30JIHI, OCTalLlefica HAa KOJOCHHKOBOI pelleTKe W B MOLAYBaJe,
M 3Has M3 aHaJM3a TOIJIMBA BeC 30JIbl, NpMXOASIiuiicd Ha | ke cox-
JKEHHOT'O TOIJINBA, BBHISICHAIOT KOJIHYECTBO 30J1bI, BHLIHECEHHOH B ra-
30X0[Bl KOT/1a U ABIMOBYIO TpyOy. TyT Bo3MoKHbt OlIMGKH., B 304e B
npomecce MPOKAaJIHBAHHUS IPOUCXOLAT XHMUUECKHE peaxiMd, ¥ OHa
o6JafaeT crocOOHOCTBIO BBIIEICHUN JIETYUHX, IPHYEM BBLIXOL JETYUHX
yBeJHUMBaeTCA C HOBbIleHHeM TeMIepartyphl. Tak Kak TeMmepatypa
m1axoo6pasoBanns B Tonke npesnimaer 1000°, a saGoparopHast 3014
o6pasyercs npu teMneparype 800°, To Bec J1aGopaTOPHO# 30JIHI MOJY-
yaercs GoJiblie. B OCOGEHHOCTH 3TH PACXOXKIAEHHS MOIYT OOCTHraTh
GonpIIMX 3HAYEHHH Npu OYPHIX YIISX M CA2HNAX, 30Jla KOTOPBIX CO-
JePXKHT 3HAUNTENbHOe KOJHUYECTBO KaJbIHUs U Cephl.

3o/1a TONJIABA, CKHraeMoro Ha KOJOCHHXOBOH pelleTke, B GOJb-
WIMHCTBE CJyYaeB IUIABHTCA, 3aTE€M II0 Mepe CTeKaHHs BHH3 H ynaJe-
HAS OT 30HBI BHICOKMX TeMIIepaTyp OCTHIBAaeT, 3aTBepAeBaeT u obpa-
3yeT N0BOJIbHO NOPHCTBe HINTaKM. KIHOrma 3o/4a GHIBaeT HAacTOJLKO
JIETKOIJIaBKa, YTO He 3aTBEpAeBaeT JaKe 0 BHIXONE H3 30HBI BHICO-
KHX TeMIlepaTyp CJI0st TOIIABA; TOrAa 3Ta IIOTHAg TecToobGpasHas
Macca, 3a6uBasi OTBEPCTHS B KOJIOCHHKOBOH pelleTke, clyKallide AJf
Ipoxona Bo3AyXa, YBeJIHUMBaeT Ta30BOE CONPOTHBIEHME TOIKH, 06BO-
JIaKUBaeT yacCTh KYCKOB TOIJIMBA M 3aTPyJHseT HX cxuraHue. Kpome
TOTO, JIETKOIUIABKH [IJ1aK TPYAHO YAAJMTh M3 TONKH, He IPHXBATHB
3a04HO W ropswmuii yroab. IIpH CXKHUTaHHM NBUIEBHIHOTO TOIJIMBA B
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ciydasx, ec/id KOHCTPYKIMS KOTVla ¥ TOIKH He YYHThIBAeT JIETKOIJIaB-
KOCTH IITAKOB, pacIliaBjeHHAas Macca 30JbI MOXeT 3a0uTb HPOXOX
rasoB Mexjy TpyOKaMH KOT/1a; OHa Hapacraer B BH/E CTaJaKTHTOE,
BUCSIIIIMX HAJ TONOYHHIM IIPOCTPAHCTBOM, yIAaJleHHE KOTODHIX CONps-
XKEHO O 3HAUMTEJNbHBIMH TPYAHOCTEMH. Ha/unanne pachaBIeHHBIN
Mace I1aKa Ha KUPIHUYHYI0 OOMYpPOBKY TOMKM BBI3BIBAET OOBIYHO
yXyAiieHne paGoTel TONKK B He06X0AMMOCTb B 60Jee YaCTOM PEMOMTE,
TaK KaK IIpd OTGHBaHMM NPHKHIEBILEro LUIaKa YacTO OTKAaJbIBaeTCHd
¥ paspyllaeTcd KMPNHUYHAS KJajJKa TONKH. PaspylleHne K/1aaku BO3-
MOXKHO TaKXe BCJeJCTBHE XHMHUECKOr0 BO3AECHCTBHsI TOpSYero
wiaakKa, Mecra KJIajgkH, B KOTOPbIX HaCultogaercsi IToN06HOE OIWIaKo-
BaHMeE, CTAPAIOTCH 3alMLIATh [TOBEPXHOCTSIMH, OXJIaXKIaeMbIMU BOJOI
(3KpaHaMH), TpH YCTPOHCTBe KOTOPHIX NMpHJIUIIaHHE LITaKa yYMEHb-

maercsi.
CreneHb JIErKONJIaBKOCTH 30Jbl CHJIBHO 3aBHCHT OT €e COCTaBa.
Hanpumep, 30Jia fpeBeCHOro TONIIMBa BOBCE He IIAKYETCs, a 30Ja
rop(ha WIaKyeTCs, M Wacro Io-

TMajaercss TOpd ¢ TAKOH Jerko-

i IUTABKOH 30J10#, YTO OYEHb YCJ0-

,@ L, &> KHAeTCs 3KCIUTyaTalds TOIOK.

17 t A IToBenenne 30ab1 B TOIKE

uMeer pellaiolliee 3HAUYeHHe NPHU

Puc. 5 BLIGOpE THIAZ TONKH H €e KOHCT-

pyKTuBHBIX fAeTaJeil. OcobeHHO ¢

9TUM NpPHXOJMTCH CUMTATHLCA IIPH CXKHI'AHHH TBEPAOrO TOIJIHBA INOJ

KPYIHBIMJ KOTJaMH, OGODYZOBAHHLIMM CJIOEBBIMH WJIH KaMepHBIMH

TOINKAMH, KOTJa BCJEACTBHE BHICOKHX (POPCHPOBOK M OTHOCHTENBHO

¢1a60ro OXJaXKACHHS TOIOYHOro (Paxesa IOBEPXHOCTAMH Harpepa

KOT/Ia ¥ 9KPAaHOB B TOIKe Pa3BHBAIOTCS BeCbMa BBICOKHE TeMIlepa-

Typol [losTOMy B HacTosilliee BpeMs XHMHYECKHe TOILIHBHBIE JjraGopa-

TOPHH MOAPOBHO H3YYalOT 3041y M LIVIAaKH PA3THYHBIX TOIJIMB, BhIPA-
GaTbiBasi CTAHAAPTHBlIE METOIE! UCC/IeTOBANHHUSA NJIABJIEHY .

[1pn aGopaTopHBIX HCC/IEIOBAHHAX 30JTH Ha MJAAaBKOCTh B 0COGYI0
3JIEKTPOIeYb TIOMEIAIOT HECKOJIBKO BBHITIOJHEHHBIX W3 HCC/IeayeMoil
30J1bl IIHDAMHI «KOHYCOB» BBICOTOH 20 MM co CTODOHOM OCHOBanUSA
7 mn. Onna U3 rpaHeli mEpaMHUAbl JOMXKHA GHITh NepleHAHKyJ/spHa
OCHOBaHHIO.

[Ipn cxxuraHuy TBEpPAOro KYCKOBOTO TOIUIMBA 1IIIaKOOGpasOBaHue
IPOMCXOMUT B MOJIYBOCCTAHOBUTEbHON TrasoBoii cpele, MO3TOMY IIPH
J1a60paTOPHEIX HCCJeJOBAHUAX 30JIBl Ha IJIaBKOCTh CPERY, B KOTOPOR
pacmias/siercss cOpMHDOBaHHBI H3 30JIBl «KOHYC», COCTABJSIOT H3
rasos, B COCTaB KOTOPLIX BXOAAT r1aBHBIM oGpasom CO, CH,, Hy, npn
IOJTHOM OTCYTCTBHM KHCJIOPOJa,

Pacnnasienne 30/ B 3TOH cpefie 110 CpaBHEHHIO C CPelOH HOJ-
HOTO Cropanus JaeT NOHUXKeHHe TEMIepaTyphbl IJIABJNEHHsI TJIABHEIM
o6pa3oM 3a cueT o6pa3oBaHHs JIErKOILIaBKOH 3aKHch Kendeza FeQ,
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BBHIIEISEMOl B pesyJibTaTe PearHpoBaHus HaXOMALIEHCS B 30Je OKHCH
yKeJie3a ¢ OKHCBIO YIJIepojia OKpy»Kalouiel cpefisl 1o popmMyJie
Fe,0,4+CO=2Fe0+-CO,.

[pu paneueiimei peakuun FeO ¢ KpeMHe3seMOM CO31alOTCH HaH-
goJiee JIEFKOIUIaBKUe COeJHHEHHS.

ITpy NbLIEBANHOM CXHUTaHHH TOIUIMBA YCJOBUS LITaKOOOpasoBa-
HHs BUAOM3MEHSIOTCS, TaK KaK MMeeTcst u3OBITOK KHCJIOpona H 30J12
CTaHOBHTCA Goslee TYTOIVIaBKOM.

B mponecce NmOCTENEHHOro HarpeBaHHs MHPAaMHUIOK B 3JIEKTpHYE-
CKOIl IleYn OTMEeYaioT TPH MoMeHTa (pHC. 5):

1) TeMneparypa Havana gedpopManuu f;, XKOTOpyio
OIPeNeNsIioT B MOMEHT 3aKPYIVIEHUS] HJIM HAKJOHA BEPTYIUKH IIpHa-
MUJBL;

2) TeMneparypa pa3MsAT4YeHHda I — QHKCHpyeTCa B
MOMEHT, KOI'la BepXYIIKa ITHpaMu/Jbl HAKIOHATCH OO OCHOBAaHHs HJIH
JKe THpaMuja IPeBpaTHTCA B LIap;

3) XUAKOMNAaBKOe COCTOSHHUE H TeMIepaTrypa, eMy CO-
OTBETCTBYIOIIas, f3 — HacTylaer B MOMEHT, KOrja COoZepkuMoe HApa-
MHUJIBI PACTEYETCS 10 OCHOBAHHIO.

B Taba. 1 npuBORATCA XapaKTepPUCTHKH IIJaBJAeHus 30JIbl, T0JYyUeH
uble TOILTHBHOMH JaGoparopueit BT nna psna ronaus CCCP.

ITpu paccmorpenuu Taba. 1 obpanianT Ha ce0s BHHMAaHHe HHU3KHE
uu(poBLIE 3HAYEHHS] TeMIIePaTyphl PasMATYEHHs 30Jbl, T. €. TO'0 MO-
MeHTa, KOTja Lwiaky HauyHHAI0T npHobperars TectooGpasHoe coCTo-
sIHHe H MOTYT 3a0MBaTh MeXAYTPyGHOe NPOCTPAHCTBO MPH CKUTAHHU
o, BOAOTPYOHLIMM KOTJaMH INbJIEBHAHOIO TOILIMBA HJH, HapacTas
Ha CTEHKH OOMYDOBKH, 3aTPYJMHATb YHCTKY TONOK, CHHXKATh HX MOL-
HOCTb H T. II

Ira xapaxrepHas ocobexHocTs Tommus CCCP sacrasusa Terio-
TeXHHKOB HMCKaThb COOCTBEHHbIE IYyTH B PA3BHTHH TOMOYHOH TeXHHKH H
CO31aTb OPHIHHAJbLHEIE KOHCTPYKIMH TOINOK, KODEHHHIM 0GpasoM OT-
JIMYHbIE OT 3arpaHMuHHIX 00pasuoB. B 4aCTHOCTH 3KpaHHBIE KOTJH,
Jawpllye MakCHMaJ/JbHOE CHMXKEHHe TeMIIepaTyphl B TOIKe, OKa3aJHCh
0COGEHHO yMeCTHBIMHM IJIsi HaluMx yc/loBu#l paGotsl. Hampumep, npu
CXKHMaHKH YTOJIbHON IBUIH IOJ KOTJIaMM O0JIbLIOH MOLIHOCTH MpaKTH-
YeCKM 0KasaJioch, Yro TONKY CJAefyeT CHABHO SKPAaHHPOBATDL gaxKe /s
TaKOro TONJIMBA, KAK NMOAMOCKOBHHBIfI YroJib, TeMIeparypa IJaBJeHus
30JIBI KOTOPOr'O He TaK YK HH3Ka.

Cilenyer Takxe OTMETHTb pe3Kue KosieGaHMs TeMIepaTypHl Hauala
Redopmanun aasa toppa (or 800 xo 1410°); 310 06CTOATENBLETBO TTO-
Gyxnaer npeaBapHTeNIbHO u3y4aTh TOPDHAHHKH, IpeJHa3HAUaEMble A5
OGCIyKHBaHAS CTPOSIENCA KOTeNBHOR YCTAaHOBKM; TeMIepaTypHas
XapakTepuCTHKa 30Jibl [TOJY4aeMoro Topda AoKHA HAXOAMTL OTpa-
*KEHHe B TIPOEKTE TOIOUHBIX YCTPOHCTB,

OOGbemHbli Bec ynasiseMbIX U3 KOTeJIbHOH OTXOM0B PaBeH: 30JIbl —
600 x2/m3, mnaxos — 10 900 Ae/M3.
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B nacroamee BpeMs y Hac 8 CCCP paspaGoranpt 1 HaYHHAIOT IO-
JIydyaTb pacupoCTPaHeHHEe TONKH A CXUMaHAS IIBJIEBHAHOrO TOI-
JINBA, KOHCTPYKLHSI KOTOPHIX obecleyHBaeT cO3faHHe COOTBETCTBYIO-
UUX TEeMIepaTypHBIX YCJAOBHH AJia yHajieHusi M3 TOUKM IlIaKa B
KUIKOM COCTOSIHHH.

YHro6bl o1yunTh TpeOyeMele TeMNEpaTyphl B PasjHUHBIX MYHKTaxX
TONIOYHON KaMephl, yXe HEZOCTAaTOUHO JaHHBIX, INPUBOJAUMBIX B
TabJ. 1. HeoGx0qHMO HONONHHUTENBHOE H3YUEHHE H3MEHEHHs BA3KOCTH
(llaKa B 3aBHCHMOCTH OT TeMIEDATYPHHIX YCJIOBHH C BHIABJEHHEM
TEMIlepaTypHl Tax Ha3biBAEMOro JHKBHAYCA, IIPH KOTOPOH B ILLIake
HAYHHAIOT BHIAEIATHCS KpHcTanbl. C 06pasoBaHMeM KPHCTAJIOB yBe-
JIMYMBAETCH BA3KOCTD LIVIAKA H 3aTPYAHAETCS €ro BhITEKaHHE H3 HaX0-
IAuelca B HHJKHEH YacTH TONOYHOIH KaMephl JETKH.

§ 5. TENIJIOTBOPHASl CNIOCOBHOCTh TOMJIUBA

Kax yKe ykashiBasOCh, TOPIOUMMH 3JIEeMEHTaMH B TOILIHBe SBJISA-
iorca yraepoxn C, Bogopon H u jsetryuas ropiouas cepa S. Diemen-
TaDHO UX TOpPeHHe MOXKeT GbiTh NPEeICTaBJEHO CJAEAYIOUMMH ypaBHe-
HHAMU:

C+0,=COy; 2H,+0,=2H,0; S$+0,=S0,. (6)

B npouecce ropeHusi ropioYyux 3JeMeHTOB TOILIMBA BHIIEJISETCH
OpH CXHrauun 1 Ke:

yraepoga . . . . . . . 1854 krxaalxe
cepel . . . . . . . .., 2181 v
Bogoposa . . . . . . .34180 " (npu  ye-

JTOBHH O6DAa3OBaHHA BO-
Ibl, a He BOIAHOTO mapa,
B MPOTHBHOM cJayyae —
28 905 kraalke)

Ecau npeano/ioXuaTh, YTO 3JIeMeHTH], BXOASIIHE B cOCTaB TOIVINBA,
HAXOASTCHA B HEM B BHJAe MeXaHHYECKOH CMecH, TO TelJOTBOpHAas CIo-
COOHOCTb TOIIMBa MOXKeT OHITh [OJCYHTAHA KaK CyMMa Ha GCHOBAHHH
CBEIEHH O CropaHHH FOPIOUHX 3JEMeHTOB.

OpnHako onpefneseHAe TEIIOTBOPHOH CIOCOGHOCTH NMONOBHEIMH Me-
TOOaMH [JaeT 3HAYHUTeJbHOE pacXOoXJeHHEe ¢ AefCTBHTeIbHOI TeIlJo-
TBOPHOH CIIOCOGHOCTRIO, ONpe/eJeHHOH METOLOM KaJopHMeTpHpPOBa-
uug, [lpoucxoguT 3TO BCAEACTBME TOTO, YTO HeJMb3sd TOIWVIHBO
paccMaTpuBaTh KaK MEXaHHYECKYIO0 CMEeCh OTAeNbHbIX 3JeMeHToB. Mo.
JeKyJbl TOIUTHBA HMMEIOT BecbMa CJOXHOe CTPOeHHe, ¥ B IIpOLECCe
rOpeHusi MPOMCXOAUT XHMHYECKOoe pas3/oXKeHHe MOJIeKys C 3arpaToH
Ha 3TH OPOYECCH TeIa.

Takum o6pas3oM, 3Has 3JIeMeHTapHbIl COCTaB TOMUIHIBA, €ro TeJo-
TBOPHYIO CMOCOGHOCTh MOXKHO TOJbKO NPHOJH3MTENBLHO ONpPeAeNHTDb
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{10 SMIIEpHYeCKHM (HOPMyIaM; U3 HHX HauOOJIee TOUHAS NPHHANJIEKUT

1. Y. MeHzeseeBy H BHpaxaercsd Tak:

Q% =81C 4 300HP — 26 (O° —SP) wwau/ue. (7)

HenmocpeacTBeHHOe ONpejgesieHHe TENJOTBOD-
HOH CMOCOGHOCTH TONJHBA INPOU3BORUTCH MyTeM CxKHUIa-

S e )

z:{\@*—\@:{fg :3

e

HHS HaBeCKH TOIJIHBA B aT-
mochepe xuciopopa. [uas
STUX UeJell CAYKHAT TaK Ha-
3piBaeMasi KaJlopHMeTpuue-
ckass GoMm06a, NpeACTaBJsA:
masi co6od TOJNCTOCTEHHBIR
cocyl, B KOTOpDOM IIOMe-
IAETCST TOIUIHBO H HArHe-
TAeTCst KUCJIOPOJ A0 AaBJe-
HHaA B 256—-30 arTu.

Bom6a (puc. 6) umeer
eMkocTb oKono 300 cm® B
BHINIOJIHSIETCH M3 KHCJOTO-
ylopHo#i cranu. B xpbike
B60MOBI pacnoJaralTcs
KpaHbl JJIst IOJIBOMIA KHCJIO-
pona W BBEITYCKA CroOpeB-
mux rasos. [Toxson KuciIO-
poAa  NpOM3BOAHMTCH IO
TpyOKe B HHUKHIOI 4acTh
60MOBI;  OTBOmSATCA Trasbl
ceepxy. C xpolmkoi 6oMO6E
COeIHHSIETCH CTepXKeHb, K
KOTOPOMY  IIPHKperIfercs
nIaTHHOBAfg HJM  KBapiie-
Basl yalleuka, B Hee IIOMe-
I[al0T HaBeCKy TBEPAOIO
TOILTMBA HWJIH  HaJHBAIOT
xkuakoe. Crepxenb 1 Tpy6-
Ka, MOABOJSILAST KHCIOPOL,
006pasyoT  3JIeKTPHUECKYIO
Ienb C TOIUIMBOM, IpUUEM
CTepHeHb 3JeKTPUYECKH
U30JIHpYETEs OT Teja GOM-
6. Ilo menu mponyckaercd
3JIeKTPUIECKHH TOK. 3aMBbl-
KaHHMe Held INPOU3BOJHTCSH
CTaJbHOH TOHKOH TNPOBO-
JIOKOH.
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Hagecky TBepaoro TomuBa Gepyr paBHoil 0,8—1,5 e, xuaxoro —
0,6—0,8 2. 3 HaBecky TBepAOro TOIIMBA YacTo 06pasyoT GpHKETHK,
B KOTOPHIH 1 BIIPECCOBLIBAETCSl 3aMBIKaOLIasl CeTh 3anaJjbHasi IPOBO-
JI0Ka, cropamwiasl Ipyu NPONYCKaHUM YePe3 Hee 3J1eKTPHYECKOrO TOKa
nanpsixxeHneM 12—15 6. [IpoBoJjioka, cropas, HOAXKHIaeT H HaBECKY
tominBa. HeGpukeTtupyiomeecs TONIuBO (aHTPALMT, TOUIMH Yrodsb,
CJIaHIBl, OUaroBble OCTATKHM) CXKHIaloT B NOPOIIKOOGpa3HOM BHAE. 3a-
IagpHYyl0 TPOBOJIOKY H3THOAIOT TaK, YTOOb OHA COMNpHKacajgach C
TOIJIKBOM (C MOPOUIKOM TBEPJAOIO TOIVIHBA MJIH C XKHAKHM TOIIMBOM).

BoMGy morpy:alot B COCyJ, HalOJHeHHbII BOAOK U HMEIOWUH eM-
gocTh 2 000—2 500 cm®. STOT KaJOPHMETP B CBOIO OYEPEAD NOMEIAI0T
B MeTaJJIHyeCKHH QyT1sisp ¢ ABOHHBLIMH CTEHKaMH, NIPOCTPAHCTBO Me-
JKAY KOTOPBLIMH 3aMOJHSIOT BOJAOH, DTOT pyTsisip B 3HAUHTENBHOM CTe-
IeH} 3aMIMLIAET KaJTOPUMETpP OT TelVIoOGMeHa ¢ OKpyxKaroiueit cpesoi.

KanopuMerp cHaGxkaioT OCOGLIME MellaJKaMH, NPHBOAUMBIMH B
IBHKEeHYWe OT 3IJIeKTPOABHIraTess] H CAYXAUIHMH JJsi BLIPaBHHBAHHS
TeMIlepaTyphl BOABL,

Komuara st KaJIopEMeTpHPOBaHHsl HOJMKHA GBITH 0GOCOGIEHHOH,
OKHa [0 BO3MOXHOCTH BBIXOAHTBH Ha ceBep, YTOOHI H30eXKaTh BOsHefi-
CTBHSA JIy4ell CoMHIA.

ITocse Toro Kax B 6oMOy IOJ0XKeHA HABECKA TOIJIMBA ¥ BIYILEH
KHCJIOPOA C JAaBieHueM jpo 25—30 aru, uepes 3JieKTPHUECKYIO LENb
nponyckKaercst TOK, 3anaJjbHasi IPOBOJIOKA W HaBeCKa cropalor. Briae-
JI0lleecsl TElJIO HarpeBaeT BOJAY KaJOpUMeTpa; IOBHILEHHE TeMIe-
paTyphl BOJB OTMeUYaeTcs 10 CHelHaNlbHOMY TEpMOMETPY C TOUHOCTBIO
ao 0,001°.

Jlenenns: TepMoMerpa paccMaTpHBAlOT Yepe3 ONTHUYECKYIO TPYGY,
IIPOYHO MPHKPENJeHHYIO K IITaTHBY, UeM HCKJIIOUAeTCs BO3SMOMKHOCTD
H3BECTHBIX HHAVBHAYAJbHBIX OMIHOOK B ONpeAeNeHHH OTMETKH CTOSI-
HUS PTYTH.

B Tonsupe u B GausioHe ¢ KMCJAOPOAOM, OTKYAd NOCJHEIHHAN MOCTy-
naer B 60MOy, HMEETCH HEKOTOpOe KOJHMUeCTBO a30Ta, CHOCOBCTBY-
1oiee 06pa3oBaHuIo B 60MOe a30THOH KHC/IOTH; TOYHO TaK Ke JeTyuas
cepa cropaer B NPHCYTCTBHH BOAH B cepHyI0 kHcaoTy. OGpasona-
HHE 3THX KHCJOT COIPOBOXKAAETCS TeNJIOBLAeSeHHeM, KOTOPOe HYKHO
TIOACUUTATh U BBHIUECTH M3 NOJYUEHHOH TennoTBOpHOH CHOCOGHOCTH,
TaK KaK B SKCIVIyaTALMOHHON NpaKTHKe CHKHUIaHUs TOIJIHBA TAKHX
KUCJAOT He ofpasyercs. Bonxa, o6pa3yioinas KHCIOTH, HOJydYaercs B
6oMGe 3a cuer KOHAEHCANHU BOASHAEIX 11aPOB; YTOOH NOJHOCTbIO ofec-
NEeYHTh PACTBOPEHHe KHCJOT, B GoMOy HamuparorT 10 cm3 pucTuinu-
POBaHHOH BOJHI.

[Tpu cropanun HaBecKu TOIUIHBA TENJIO BOCIPUHUMAETCS He TOJIBKO
BOJOH KaJopuUMeTpa, HO M BCeH YCTAHOBKOH, cOCTOAILEed H3 KaJopH-
METpHUYECKOro COCyAa C HaJIUTOH B HEro BOROH, MellasikKH, TEPMOMEIpa
¥ GOMOHI C ee COJEPIKMMBIM. TeNJOEMKOCTH OTHATHHLEIX UaCTell pas-
Hple, NMO3TOMY NpeABapHTeNbHO G0MOY TapHPYIOT, riKHras B Helf Be-



TJ1. I. OCHOBHBIE XAPAKTEPHUCTHKH TOITJIMBA

I[eCTBO, TEIJIOTBOPHASA CHOCOGHOCTH KOTOPOI'O TOYHO H3EecTHa H He
W3MeHsieTcs. [IPH 5TOM ONBITE BHISCHAETCS BOJHBIA S5KBHBAJEHT GOM-
6B, T. e. TENJIOBOCIIPHSITHE BCEeX IEPEUHCAEHHBIX YacTell YCTAHOBKH
3AMeHfIeTCS TeIJIOBOCTIPHSATHEM SKBHBAJIGHTHOTO BECOBOTO KOJIHUe-
cTBa BOAH. DB KauecTBe BelllecTBa, CXUIaeMOro IIpH TapHPOBKE,
OOBLIUHO HCIIOJIb3YeTcsl HaBecKa OeH30HHON KUCJIOTEHI.

KasopuMerp, Haxosch B KOMHaTe, Aaxe 0e3 CHUraHus TONJIMBA
B 3aBHCHMOCTH OT TEMIIePATypPHBIX YCJIOBHi OYAeT OTAAaBaThb HJH BOC-
MPUHUMAaTh TEIJVIO OKpyzKarouie# cpefnl. [TosToMy pasHOCTb TeMnepa-
TYp, HafileHHAss B HHTepBaJe OT Hauaja CXKHUFAHHA OO KOHUA
NOBHILIEHHS] TEMIIEPATYPH BOJLI B KAJIOPHMETpeE, elie He GyAeT Xxapak-
TEPH30BaTh TEIIOTBOPHYIO CHOCOOHOCTH TomIMBa. Hamo BBecTu NO-
NpaBKy Ha TensooOMeH NpHOOpa ¢ OKpyXamlllefi cpefol, Tak Kak 32
3T0 BPeMs OH B CBOIO OHepeIb MOr OTIaBaTh HJAM BOCIPUHHUMATh
rensio. CuCTeMAaTHUYECKH 3alMChIBasi TeMOepaTypy BOALI B TeUeHHE
HEKOTOPOTO BPeMeHH [0 ONLITa, BO BpeMs ONbITA U ITOCJe, MOXKHO IO-
JyuuTh 3Ty nmompaBKy. [TonpaBka onpenenuTcs Ha OCHOBAHWM BHISIB-
JIEHHS] BeJHUHHB H3MeHeHHs TeMIepaTyphl BOAK B KaJOpHMeTpe
TOJIbKO BCJIE[CTBHE BO3JEHCTBUA C OKpy:xXKawooulefl cpefofi. 3Has Bec
3anaJbHOMA MPOBOJOKH H €€ TeIJIOTBOPHYIO CIIOCOGHOCTb, MOXKHO BHe-
CTH NONPABKY H Ha I'OPEeHHE IPOBOJIOKH.

B uTore TeIIOTBOpPHAA CNOCOGHOCTH TOIIHBA 110 GoMGe ompese-
Jsercs Cleayiolled GopMyaoi:

t, + B) —(t At] — Bgb
Q6= K[(n+ ) (0';’10)'!' ] q Ka/l/z, (8)
rae Qg — TemI0TBOPHAs CHOCOGHOCTE MO G6GoMGe aHAJAHTHYECKOR
npoful B Kazs/e;
a — BeC HABECKH TOMJHBA B 2;
K — BOJHHI 3KBUBAJEHT KaJOpHUMeETPa B 2;
{,— KOHeuHasl TeMmepaTypa BOAH MOC/e CXHraHud NPOOCH B
rpan.;
f, — HavaJbHag TeMIepaTypa BOAH NEPEJ CXHHTaHHEM Brpaj.;
}z H /iy — nonpaBKH K IIOKa3aHHAM TEePMOMETpPOB (0 TapHPOBOY-
HEIM rpadukam) B rpap.;
b — BeC 8anaJbHON NIPOBOJOKH B 2;
g — TenAo0Ta rOpeHus 3amaJja; OPHHUMACTCS: IS CTAJAbHOK
npoBosiokH — 1600  waxsfe, pdsi  HHAKEJHHOBOH —
775 Kasje, nas Gymaxuoil meelino# HutH —4 000 xaa/z;
Zgb — cyMma TeIIOTH TopeHHs 3anajta NpH OPHMECHEHHH Npo-
BOJIOKH C HUTKOH B KaQA4;
Af — nmompaBka Ha Tennooﬁmeﬂ npubopa ¢ OKpYXKarlieH
cpenoit B rpag.

AsoT B KaJOpMMeTpHuecKyr GoMOy molagaetr BMeCTe C KHCJIOPO-
JloM u3 6a/VIOHa, a TaKKe U3 HABECKH TOI/IHBA. B peayibraTe oKuC/Ie-
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Hdfl a30Ta KHMCJODOROM IpH Ha/JHYMH BOABl 00pasyercs a3oTHas
KHCJIOTA.

OcHOBHLIBasich Ha pesysnTaTax MHOIOJETHHX onbitos, A. M. Kape-
JIHH TIPEJIOKUJ CIAeAYIOUYIo SMIUPUUYECKYIo GopMyJy NONMpaBKH Ha
o6pa3oBaHUe a30THOH KHCJIOTHE B 3aJlaHHBIX YCJIOBUSX:

Qy =0,0015Q4 xasyz. 9)

[Tonpaska yrBepxmena coorserctayouum I'OCT.

Ilpn cxuranud ropiodefl cephl, HaxojdiledAcs B TomjuBe, obpa-
syercss SO, ¥ npu HaJU4IKHK Bow! — cepHas kuciora HaSO,4. Ha kax-
IbIA TpaMM JieTydei cepbl, HaXOAsIIEeACs B TONHBE, IPH 00pasoBaHuH
cepHOR KucaoTH BhigensieTcsa 2 250 xas, unn ua 1% —22,5 xkas. Takum
06pa3oM, nonpaBKa Ha o6pasopaHHe CEPHOM KHMCJIOTH MOXKET OHIThb
BHIpaXKeHa TakK:

Qs = 22,55, raxye. (10)

Breiuntas H3 BeIMYMHBI TENJIOTBOPHOM CIIOCOGHOCTH, IIOJIYYEHHOH
o 60MGe, 3aTpaTy Tema Ha 00pasoBaHHe KHCJOT, ONDPEAE/SIOT Te-
IJIOTBOPHYIO CIOCOGHOCTh TOMJIHMBA [0 TAK HA3blBAEMOMY BBICLIEMY
npegeny:

Q,=Qs —0,0015Qs — 22,68: kax/z. (11)

Ecuii npoM3BOARIOCE ONpeje/leHHe TEIIOTBOPHOM cIOCOGHOCTH pa-
60Yero TOMJIUBA, TO MOXKHO HamHCaTh

Q2= Q8 —0,0015Q8 — 22,558 xxaa/xe. (12)

[Ipn sKCnepHMeHTaJbHOM ONpeJeN€HHH TeIIOTBOPHOH croco6HO-
CTH TOIUIHBA NyTeM KaJOPHMETPHPOBAHUS MAaphl BOJABL, OJYUHBIIYECH
B pe3yJbTaTe peaKUHH CrOPaHHSA, KOHICHCHPYIOTCS Ha OTHOCHTENBHO
XO0JIOAHBIX CTeHKax 60MOBI, BO3Bpalllas CKPHTYIO TellloTy napoobpa-
3oBaHuda. [T09TOMy TemOTBOpHASI CHOCOGHOCTb TOIUIMBA, ONpeHeNeH-
Has B KaJopuMeTpHueckoii GoMG6e, 6yJeT BHIIEe TOro KOJHYECTBA
Telja, KOTOpOe MOXHO peasu30BaTh B NPAKTHUECKHX YCJIOBHAX CXKH-
raHus TOIIMBA B TONKaxX KOTJOB HJIH Heyed,

CBs3b MeKJy TEMJIOTBOPHOi CIHOCOGHOCTRIQ IIQ BhICIIEMY M HH3-
UleMy npejesaaM, YUHTHIBasi NMOTEPIO CKPHITOH TEMJOTH NapooGpaso-
BaHHs, MOXeT OLITH ONpeleseHa CASAYIOIUM 00pa30M.

BecoBoe Ko/IH4eCTBO BOASIHBIX IIApOB, 06pa3oBaBlleecs B Pe3yiib-
Tare TOpeHHst BOJOPOJA, NMOACYMTHIBAETCH YMHOMEHWeM Beca BOJAO-

/ HP
pona, Haxoxsiuerocst B 1 K2 TOMIuBa i\ 1—06\) [cM. dopmyay (1)], Ha 9,

TaK Kax NpH cropanuu | Ke Bogopona obpasyercs 9 x2 soan. Ciofa
144 o
npubassercs Bec BOAK | 1—@)’ HaXoJsleficd B TONIHBE H UCIIADUB-
\

welcsa npu ero cropanud. LludpoBoe 3HayeHWe CKPHITOf TemsOTH
Napoo6pa3oBaHyus LOJIKHO NPHHHMATLCA C YYeTOM HapUHaJbHOro
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IaBJICHHS. BOASHHIX NAPOB B OTXOMSIIMX asaX M OKDPYIJIEHHO NMPHHE-
maercs paBHHM 600 xxax/ke.
TennorsopHast cnoco6uocTs paGoYero TomJIMBA ONpeResseTcs No
tdopmy.e
[ OHP - WP

? - Q% — 600 (—"Td'o_)= Q—6(9HP + WP) wras xe. (13)

TemroTBOpHAs cOCOGHOCTh ra3000Pa3HOrO TOMJIHBA TAKKe MOMET
onpefensaTbcd B OoMOe, HO TEXHHUECKM TaKOH CHOCOO IOJydaercs
CJIOXKHBIM, H AJIS HCCIeJOBaHHI 4acTo MOJB3YIOTCS KaJopHMeTpaMi
CIenHa bHO TPHCHOCOGIEHHBIMY ISt CXKHTAHHSA rasa.

BsauMHBI NepecueT TENJIOTBOPHOH CIOCOGHOCTH OJAHOIO COCTaBa
TOIJIMBA HA JPYroii NPOU3BOAMTCSl aHAJOTHUHO C IepecueTaMu 3Je-
MEHT4PHOT'O COCTaBa, TOJIBKO HEOOXOAHMO YYHTHIBATH 3aTpary Teilia
Ha HcrapeHue BOABL.

Mpumep 3. TennorBopHas cOOCOGHOCTb ropiovell MaccH aHTpalHUTa, CUATAA DO
BHICUIEMY NPLAENAY, paBHAETCH Q; = 8 140 xxaa/xe,

Cocras ropioveit Maccs: (- 938%; Hr=195, &, =20%; N =
= 1,2%; OF == 1,06%.

OnpeseviiTp HHSWIYIO TEILIOTBOPHYIO CHOCOOHOCTb CYXOft vaccw w pa6ouero
volwrHBAa ecam HsBecren Gaanacr A= 9,7%, U'P=559%.

Qp = 8140 — 54.1,95 = 8035 wkwaaxe,

100 — 9,7 .
Q5 =8035 oo = 7286 xkraajke,

100 — 5,5
P 4 ’ .
A" = 9,7 100 = 920/0;
b= AP+ WP =92+ 55 e 14,70);
100 — 14,7
P = 8035 g0~ — 555 = 6821 xxas/xe.

TennoTBOPHYIO COOCOGHOCTD palodero TONAHBA TAKXKS VOKHO OONYYHTH B3
£)eayiolero BhDacKeHHs:

100 — 5
Q=0 —jg— — 6 OH"+ WP);
100— 5 100 —14,7
p o — e D) e
HP = H' e = 1,95 —g0—= = 1.66% o,
100 — 14,7,

(h-=8140 o0 6(9-1,66 + 5,5) = 6 821 xrarlxe.

Kak oTMeuasochb paHee, T€NJOTBOpHAsS CHOCODHOCTS
TONAWBA MOXET OBITh TOUYHO ONpeaesieHa TOABKO
nyTeM CXATaHug cpefHeld NPoOH TONJHUBA B K&
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6. OTBOP CPEAHER MNPOBbl TOIVIKMBA 41

sopuMeTpudecko# 60MG6e Meronn orGopa cpenHeir npobu
TonJKBa MoApoOHO GyayT paccMmoTpenn B § 6. Heob6xoaumo Tosnbko
OTMETHTB, YTO COCTAaB GOJBIIMHCTBA TOMJIHB BECbMa HeMIOCTOSTHEH JaXe
AJIg ORHOTO M TOrO XKe MecTa AOObIYH, IJlacTa yIJis, pyAHHKa, GOJIOTa
H T. 0., IO3TOMY, 4TOOB! JlaTh XapaKTePHCTHKY MECTOPOMKJeHHS TON-
;IMBa, HEOGXOJZHMO HMETh MHOTOUYHCJEHHble HCCIeIOBaHUs CPeIHHX
npo6 H II0 HUM yXe CYAUTb O HEKOTOPBIX CPeRHMX nudpax cocraBa
TOIJIMBA, TEILIOTBOPHOH COCOGHOCTH €ro ropiodeil Maccsl U Np. DTHM
MaTepHaJoM 06/1afaloT XuMuYeckue TonauBHble jaGopaTopun CCCP,
CHCTEMATH3aUHI0 KOTOPOTO IOKa MpOBOAMJA TOJBKO JabopaTopHs
BTH, nepuomnyeckun oONyOJHKOBLIBAasi KaueCTBEHHBlE XapaKTepu-
ctukn romius CCCP. Ha ocHoBe 3THX JRaHHBIX H MOACYHTAHA
Ta6J. 2, B KOTOpPOil NPHBOAMTCA COCTaB pafodeil MacCHl [IpH Xapak-
TEPHHX CpeAHux nudpax 3arpsasHeHHOCTH 30J0# ¥ Baaroi. Huswmas
TEeIVIOTBOPHASA CIOCOGHOCTb JaHa AJIS ITHUX CPeNHHUX YCJIOBHH.

Ecnu ps 3agaHHBIX ycyioBHH BHelIHHMA 6asiact ToIuikBa (30712
1 BJAra) NpHXOAUTCH OpaTh OTJIHYHBIM OT CPEIHEro, TO HETPYIHO CAE-
JaTp Nepecyer CHayasJa Ha TOPIOYYID MacCy, a 3aTeM Ha HOBHe
YCIIOBHS,

Ilpu npoekTHPOBaHHH MOXKHO GpaThb COCTaB M TEMJIOTBOPHVIO CIC-
co6HOCTB 1o TabJ. 2. Ilpu sKcUepHMeHTHPOBaHHM OTOMpAETCs Cped-
nAg npoba K 3aTeM ee MCCAEAYIOT B XMMHYECKOH JaGopaTopuH, TAe
ONpeNeNsIOT KaK 3JIeMeHTapHufi COCTaB TOIJIMBA, TaK U €ro TEeILIO-
TBOPHYIO CMIOCOGHOCTD.

§ 6. OTBOP CPEJHEW MPOBbl TOMNMJIUBA

AnaJns TomuBa, KaK NpaBUJIO, NPOH3BOAUTCA B XUMHYECKOH J1abo-
paTopuy, Ha JOJIO JXe TelJOTeXHHKA BhIaJaeT BeCbMa OTBETCTBeHHas
3ajgaya — MPaBHWIBHO 0OTOGpaTh cpenHiol Npoly TomiuBa. IIpu He-
NpaBHAbHO OTOOP2HHOI Npobe caMble TOUHBbIE MCCIENOBAHUS XHMUYe-
CKOH JlaGopaTopHM GYAYT XapaKTepH30BaThb TOILIMBO, HPUCJIAHHOE B
J1aGOpaTopHIO, HO He TOILUIHBO, KOTOPOE CKHrajioch NMOJ KOTJIaMH.
[Tostomy HeyMmedblit 0TGOp cpefHeil MPOGH AAaCT HENPABHIbHOE NpeR-
CTaB/JeHHe 0 paGoTe KOTeJbHOH, ee K. I. ., He IIO3BOJIUT BEPHO OIe-
HHTb paboOTy KOUYerapos.

Ot160p cpegHeil poGHl TOMJIMBA NOApPA3Ne/sdeTcs HA OTGOp Hep-
BHYHOH Npobul ¥ 0TGOp NpoGH, HampaBafeMoii B ja6opartopuio. [ep-
BUuHasg mnpoGa OTGHpaeTC B 3aBHCHMOCTH OT METONOB HOJayh
TOIUVIHBA B KOTEJbHBIE: M3 BATOHETOK, JEHTOYHBIX TPAHCIOPTEpOB,
NHTaTeIeH H T, I

Bec nepsHyHO# PoGH! M KOJMYECTBO TAKHX NPOG 3aBHCSAT IJIaBHBIM
06pa3oM OT pa3MepoB OTHEJNBHHIX KYCKOB H 30JbHOCTH TOmJHBa. I1ep-
BHYHasl Npo6a cOXpaHAeTcss B OCOGOM fllllUKe, B JaJbHeHlIeM IpoHC-
XonAT ee pasaeixa ¥ or6op J1abopaTopHOH NpoGH.
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Hopmet orGopa mpo6 TBepaoro towiusa B coorserctsry ¢ OCT
NpHBOAATCA B TaGa. 3, 4 u 5.
Ta6anya 3

Hopmbl oT60opa npo6 uckonaemero yras

Mnnuuanbuoeﬁ KOAMYeCTBO MOpIMi, ua6npaeumll B mep~
BHUHYI0 Npoby, npu paamepe xyckos oT O ao 150 uu
Tpesenbuasn H COOTBETCTRYlOUIEM Bece nopuuu of 1 10 5 x2
HOpMA coxep-
KaHUA 30abt | 0—25 sem | 0—50 mu I 0-75 mu I 0—100 mm | 0—150 mm
AC B 9,
1 xa 2 K2 3 K2 ‘ 4 k2 5 w2
o 10 60
10—15 90
15—20 120
20 180
Tabauua 4

Hopmbl orGopa npo6 ciannes
(B nepsuunyio npoby nabupaerca 100 nopuwmit)

Pa3mep KYCKOB B MM . . . . . . . 0—40| 0—100 { 0—200
Becmopmuit B2 . . . . . . ... 3 5 8
TaG6aunab
Hopmbl orGopa npo6 Topda npn pasmMepe NapTHH
ao 100 m

KoaundecTBo MOPUAY NpH Bece OTREABHON
MOPUKA B X2
Xapakrepucruka topda

o1 Boaee 1 ‘ 205 l Gonee 5

Ppesepuuiit Topd . . . 45 30 — —
KyckoBoit . e e -_— — 50 16

Or60p NepBHUYHOH NPOOGH APOB NPOU3BOAUTCA H3 NO-
JeHHUL. BEIGOPOYHO HaMeualoTcs TPH NMOJEHHHIE!, H3 KOTODHIX H Ha-
6HpaloT OTAE/bHbIE TOJIEHDS.

Ha xax10# noseHHune HaMedaercs y4acTok AJuHOi 5 »#. Ha pac-
crosiun 30—40 cu oT Bepxa NOJEHHHIE MPOBOLHTCS MO TOPLAM
ApOB YepTa M BHIOGHPAIOTCA HaMeyeHHBlEe NOJIeHbs, HaXOASAMHeCcs Kax-
A0e Ha pacCrosiuuu 1 m Apyr or apyra. Jlyume BHIOMpaTh NOJEHbR
o AMarcHaJ|, NPOBENEHHON 0O TOpLaM NojeHbeB. PexoMeHayeTcs B
nepBHYHYI0 NPoGy oT6upaTh or 50 zo 100 nojeHses.
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IlepBuyHan npoba Masyra WM ra3a OQHOBDPeMeHHO CJYXKHT H Jia-
GopaTopHO#A NPOGOH.

[Ipr HCMBITAHUSIX MEJKHX OTONHTE/bHO-NPOU3BOACTBEHHEIX KO-
TeJIbHBIX TePBUYHAsT mpo6a MOKeT OLITh He GoJibllle KOJHYECTBA TO-
17iMBa, CXHraeMoro 3a onwr. [lepBuuHas mpoba go/mkHa ObITH TIA-
1eJIbHO o6paforana (pasjelika nposhHl).

Ilox pasnenxoii nepBHYHONR MPOGHI TBEDPAOrO TOI/IMBa MOApasyMe-
BalOTCs H3MeJsbyeHue NpoGhl, ee NepeMelllnBaHue U COKpalleHHe Becd.
[Ipnuem sty onepanuy NPOH3BOAATCS OAHOBPEMEHHO,

Ilepen pasaenxoil NpoGH Bce OTOOPAHHOE TOIIMBO TILATENBHO
nepeMemuBaoT. IlepBuunyo npo6y, He COKpaljasi, U3MeJbYalOT A0
25 mm. Jlanee onepanuy H3MeJbUEHHS M COKPAIlleHHsi TIPOUCXOAAT B
COOTBETCTBUY C JaHHBIMH TaGJ, 6.

Tabaunua 6

Bec npo6ml mocae ee coxpaueHns

MaxcumaabHBA pasvep MHHHUMANBHBIR BeC TpO6H
KYCKOB B MM n0Cie e€ COKDAILEHUS B K2
25 60
13 15
3 3,75
I 0,75 (nabGoparopHas
npo6a)

B MHCTPYKUHAX [0 0TGOpPY J1abopaTOPHLIX NPO6 OGLIYHO peKOMeH-
ayercs 6pate npoby BecoM 0,5 k2 npHu pasgesike A0 KPYIMHOCTH 3 mM.
Jns1 BaXKHOTO TOMJIMBA TPeOyeTcs B3ATh OTAGAbHYIO 1po6Gy Ha BAAXK-
HOCTb IIpH H3MeJbueHHH A0 13 mm, MHaye B npouecce APoGJeHHs A0
3 MM TOIVIHBO MOXKeT NOTepsiTh YaCTh BOALL.

Ha puc. 7 nokasas MeToj I0CJeJ0BaTeJLHOr0 COKpalieH s npoo.
TomHeo TepeMelIMBAIOT ¥ HACHIIAIOT B BHIE KOHyCa. 3aTeM BepIIHHY
KOHYCa CILTIOMMBAIOT TaK, YTOObI MOJYYHUTD He-
yT0 BpOJe JenelkH. [Tocae 3Toro 1o Kpyry moj A
yraom 90° nmposoisiT ABe nHaroHatu. [IBa B3a- © s
#MHO IIPOTHBOIIOJIOXHBIX CeKTopa OTGpachiBa- A BA Crrar ey
0T, a o%ranbnoe TOIUIHBO APOGAT, NepeMeLiy- — T
BAIOT H ONATL HachiNaloT B BuJe KoHyca. [Tocne ' i
nocJeaHero ApoGJeHUs U OCaXKIeHUSI BHU3 Bep-
UIHHBl KOHYC3, IO KpPYry IpPOBOAAT B3aHMHO )
flepneHAHKYNSPHBIE JHHHH HanofoGue 1axMar- A v
HOH MOCKH, NOCJIE Yero H3 MOJIOBHHBI 3aILTPUXO-
BaHHBIX Ha puc. 7 kBaapaToB Beibuparor Jabo- .
paTopHylo npoly, KOTODYIO BBICHIIAOT B JABE Z
repMeTHYeCKH 3aKyrnopeHHble 6aHKM H Hanpas-

JsaioT B Ja6opatopmio. Cofep:kuMOe OZHOH Puc. 7
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6aHKM [DOAJEXKHT HcClefoBaHuio. Bropas Ganka
KOHTpOJIbHAS.

Ha puc. 7 nokasaHo CJIydajiHOe PAacloJoXKeHHe TOMJIHBA ¢ YBeJH-
YeHHOH 30JIbHOCTHIO (OGBeleHO KPHBOi JiMHueil). [Tpu croliHBaHHH
3Ta KOHLEHTPAIHUA OCTanach 0e3 H3MeHeHHs, YTO AOJIIKHO JIHUIHHMA
pas MoguepKHYTh HEOGXONMMOCTh TINATEVIHHOTO (I€peMEIlNBaHUS
hgolelo) o8

Paspgenka npoG Topd¢ a NPOM3BORUTCA Caexylomum obpa-
30M: IIpH H3MeJbUeHHH KYCKOBoro Topda B nepByio oyepejb TOpGUHB!
pa3py6aioT MomoJiaM, 3aTeM IMPOU3BOAAT H3MeJIbYeHHEe M COKpalleHHe
B COOTBETCTBHH ¢ NaHHBIMH Ta6.1. 7.

3anacHast —

Tabaunma 7

HaubGoabwu# paamep
KYyCKa B CM

Haumenbmuit Bec npobnt
nocae ee COKpameHus B K2

13—15 noayropduna 130-150
7-8 65—75
5—6 32- 33
2-3 16—20
1—1,5 1—2 (nabopatopHas
npo6a)

[Ipu pasae/xe nepBHYHOH NpoObI APOE GepyT ABe ;1a60OpaTopHbIE
npoGbl: OfHY — Ha BJAXKHOCTb, APYTYIO — Ha 3JIeMEHTapHHIA COCTaB M
TEILVIOTBOPHYIO CIIOCOGHOCTD.

Y1065 HOJTYYHTH NPOGY Ha BJAAXKHOCTH, OT KaXKI0ro IoJeHa oTIIH-
JIHBAIOT !/4 MO ero AJIHHe H OT CBEXEro Topua OTHUJMBAIOT OTPE3 TOJ-
wHHo# 20 mm. OTpesnbl pacKa/LBAIOT IION0JAAM U NOJOBHHKH YKJaaJbl-
BAIOT C EJBbIO TIOJYYEHHS KOHTPOJIBHOH NMpoOGH B ABE IePMETHYECKH
3aKymopuBaolecs 6aHKH; TakuM 00pasoM, obliee KOJHIECTBO GaHOK
JOJIXHO OBITH KPaTHO ABYM.

B nporecce pacnuiOBKH cOGHPAIOT OMUMAKH, OT KOTOPHIX OTOHPaloy
BTOpYI0 IIpo0y — Ha 3JIeMeHTapHBIH COCTaB U TEIUIOTBOPHYIO CIIO
COGHOCTB.

OTr60p cpenHeli npobOH HedTeTONAKBaA IIPOU3BO
JAHUTCS TaK: Ha JINHUM, NOABOAsILIel HeTETOMINBO K (OpCYHKaM mapo-
BBIX KOTJIOB HJIH ABHraTeNell BHyTPEHHEro CropaHus, Mo BO3MOKHOCTH
Ha BEPTHKaJbHOM y4acCTKe, YCTAHABJIHBAIOT OTBETBJEHHE C KPAHHKOM
(mpoGHuK). Yepes 3Ty JHMHHIO H TNIPOH3BOAAT HENpepPHBHHIH OTGOP
npo6ul B 0COGHIH COCYA, eMKOCTh KOoToporo B 1,5—2 pasa mpeBbllaei
or6upaemyio npo6y. ITocie okoHYaHHA HCHBITaHUS HAGPaHHYIO TAKHM
00pa3oM Ipo6y TINATENbHO B36aNTHIBAIOT H PA3JHBAIOT B NBE CKJSHKH
eMKOCTbIO He MeHee 1,5 4 Kamnas, CKISHKH TJIOTHO 3aKyNODHBAIOT,
ONeyaTHBAIOT H OXHA HAET B J1aBGopaTOPHIO AJS HCCJAEIOBAHHN. a Ipy-
rast ocraercst KOHTPOJBbHOM.
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Ecau Hedreromiuso HarpeTo Boime 50°, To nepeA MOCTYNJIEHHEM
8 cocys ortGupaeMyio Npo6y MNpenBapHTe/NpHO TPONYCKAIOT uepes
OXJIaXKJAeMBblii BOROH 3MEEBUK.

Or6opcpennedi npo6bl ra3a—mu3-3a IepeMEHHOI0 €ro
€OCTaBa XKesaTeJbHO NMPOH3BOJAUTL 11eIPEPHIBHO TaK, YToObl KoJnue-
CTBO 0TOHPAEMOro rasa GbJIO NPONOPLMOHAJBHO €ro pacxoay B pac-
cMmarpuBaeMoe Bpema. OT cobpanHOi TaKHM 06pa3oM IepBUYHOH NPO-
O MoxKer OBITb B3ATa Npoba st n1abopaTOPHOTO HCCEIGRAHHS.

§ 7. 3ABHCHMOCTb MEXAY OPFAHHYECKHM COCTABOM,
BbIXOIAOM JIETYUUX K TENJIOTBOPHOM CNOCOBHOCTLIO

Ha puc. 8 moKasaus! OTaeJbHble BHb TBEPAOro TOILIHBA, HAYHHAS
OT JPOB ¥ KOHYAs aHDPALHTOM, Ge3 yueTa Cephl M BHeIlHero 6ajiacra.
I'padpux Harnsgro mnoKa- o )
3LIBAET BJMAHHE BHYTPEhs ysss 82

8150
Hero GaJJjiacta Ha @ Tew o %ﬁ% W
TIJIOTBOPHYIO CIOCOGHOCTD H ) 0~
BBIXOJ JIETYYHX. N

[To mepe yMmeuplieHusa €%
BHYTPEHHEro fasacra 43
(O°+-N°)  yBenuuuBaercs [
TENVIOTBOPHAs CHOCOGHOCTh ~ 0%W=43% |38
OpPraHHYecKOl MacCe 38  Jpoda Topgp  bypsse yanu  Hamessoe
CYET NOBLIUEHHS IJIaBHBIM yer
006pa3oM CofepXKaHus yrJe- Puc. 8
pona B Tonause. Copepa-
HYMe BOXOPOJA AJS BCeX BHAOB TBEPIbIX TOIUIHB OCTaercsi 6oJjee HIH
MeHee CcTaGHJBHLIM M JHIIb Yy aHTpamura HabJiiojaercs HeKOTopoe
CHUJKEHHE,

[TockonbKy BOZOpOS HMeET BBICOKYIO TEMIOTBOPHYIO CIOCOGHOCTD,
aHTPALXT, HECMOTPSI Ha CYyMMapHOe IOBBIlIeHHe TOPIOYHX 3JeMeHTOB

B TOIIHBE, HMEET MEeHBIUYI0 TEMJIOTBOPHYIO CIOCOOHOCTh, YeM KaMeH-
HbIE yronb.

i
505% , |

Anmpayum

laasa 1l
PASHOBHUAHOCTH TONJIUBA

§ 8. IPEBECHHA

CocraB M TennoTBOpHAs cnocoGHOCTL. [Ipu npa-
BHJIbHOM BeJeHHH JIECHOTO XO3fACTBA Ha TOILIHBO MOXKeT Pacxofo-
BaTbCsl TOJMBLKO €CTeCTBEHHHII TIPHpOCT ApesecuHbl. [Ipesbilienne Ko-
JIHYeCTBa PACXOAYeMOH [PeBeCHHbl MO CPaBHEHHIO € EeCTECTBEHHBIM
TPUPOCTOM BENET K YHHUTONKEHMIO JeCHBIX MAaCCHBOB, H3MEHEHHIO
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KIMMaTa, NepechbiXaHHIo PeK, YXYALIEeHHIO YCJIOBHI, CrOCOGCTBYIOMHAX
Pa3BUTHIO BCAKONO POJa PACTUTENBHOCTH.

JpeBechHa B OGOJILLIMHCTBE TONOYHLIX YCTPONCTB CcHKHr4ercd B
BHJe IPOB, X TOJNLKO B YHEPreTHYECKHX KOTeJbHbIX KPYNHOMo MaciuTa-
0a, 060pyAOBAaHHBIX MOLIHLIMH KOTIAMH, APOBa 3aMeHAIOT PyOJeHOM
{IeTI0M, KOTOPYIO U CXKMraloT B MeXaHHUECKHX TOIKaX.

B cocraB pacTHTeNbHON TKaHW BXOAAT UENTION03a M JIMCHHH Kak
OCHOBHBIE BellleCTBd, 00pasywoliie KJAETOUKH H COCYABI, HalOJHEHHbIe
cokoM M Bo3gyxoM. Kpome Toro, mpeBecuHa coJepXuT HeGOJbIIOE
KOJIHYECTBO CMOJIBI, JYOHJBHLEIX BellleCTB, GeJKOB H fIp.

CocraB OPraHHYeCcKOl Maccel JPeBeCHHBl (014OBPEMEHHO H COCTaB
ropiouei Macce!, TaK Kak B JpeBeCHHe UMEIOTCS TOJBKO CJEAbi CCPHl)
BecbMa YCTOHYUHMB H Majlo HM3MeHHeTcsi B 3aBUCHMOCTH OT IIOPOAb
AepeBa, YTO TNOATBEPKIAETCSl NUPPOBHIMH 3HaueHHAMH (rabu. 8).
Takxke mMa’10 u3MeHTOTCA W TEMIOTBOPHASA CIOCOBGHOCTH OPraHHYecKol
MaccHl.

Fadavua >
OpranHuecKkufi cocTas IpeBECHHD)
Oprasuueckiil COCTaB ApeBEcHHD B 0f, Buxex ";%lgé%'rél:{%%:zﬂ
Mopoaw ne'rz;{ Hx Q°
¥ V
co HO 0° NO B 9y 2 I(I{;;l]l{t
Jldcrennsle .1 50,5 6,1 42,8 0,6 85,0 4 460
XBolHbe . . 51,0 6,15 42,25 0,6 85,0 4 560
Cvewannue . 51,0 6,1 42,3 0.6 85,0 4510

3acopeHHOCTh APEBECHOTO TONJIMBA 30/10A OueHb HeGOJbIIas M
Ma.70 U3MCHSIOLIASICS.

30JbHOCTL HA CYXOe BEIIECTBO cocraBisieT A== 1Y%, H TOJBKO
AJIs CIUIABHBLIX APOB OHA MHOTA& NOBHIIAETCsT BCJAEACTBHE 3aCOPEHHs
IpeBecHOl Kopel neckoM. I[TosbllleHHe 510 BOOOIlle HE3HAYHTENBHO, U
OTMEUAIOTCSl TOJBbKO eNHHHUHbIE CJYy4aH, KOTAa 307MbHOCTH JOXORHT
0 A =2%.

Bropoe ciaraeMoe BHelllHero OanJjiacra — BJara, -— HaoGopor,
roJebaerca B ApoBax B OGOAbIIHX TNpefenax. CpexecpylJeHHoe je-
peBo, ecIH K TOMY Ke OHO CpPyOJieHO He 3HMOH, KOTAd BJAaXHOCTHL
VieHbille, HMeET BJAXKHOCTh, foxonamywo 5o 0% n Sonee. ITposexas
nocle pyOKH OKOJIO roJa B Jiecy, APOBA BLICHIXAIOT, B HX BJIaXHOCTb
aoxomnt 30 30%. DTH Tax Ha3LiBaeMble BO3NVIUHNCYXHe IpOBa H cJe-
JIYeT HCIOMb30BaTh VI CKHraHksg., BHBO3HTE H3 Jeca cBexecpyOJieH-
HBle ApOBa HepPallHOHAIbLHO, TaK KaK JIDHXOIMTCS PACXOAORATh IHEP
'MIO Ha IepeBO3KY OOJIBINOro KCJHYECTBA HAaXOAfLIEHCH B HHX BOMIBL.

Ecau ApoBa AOCTaBJAAIOTCA HAa MECTO WX CMUraHus CIUIABOM, 10
BIAXKHOCTL HECKOJIBKO TIOBHIIAETCS, ONHEKC TINCJTe BHIIEPXUBAHUR
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AX Ha CKJajZe BOCCTAaHABJIHBAGTCA TPEXKHSSA BIAKHOCTb. PaHblie
npeanosaraiy, YTo B CIVIABHBIX APOBAX BCJEACTBHE UX JJIHTENBHOIO
HaXO0XKJEHHS B BOAe NPOHUCXOAHT BHILIENAUHBAHHE TOPIOYHX COCTaB-
HBIX YacTeil, BCIEeACTBHE Yero MOHMKAeTCd TEIVIOTBOPHAS CIIOCOOHOCTD
IpOB; OAHAKO NPOBe/leHHbIe B 3TOM HANIPABJIEHHH ONBITH 3THX MpPEANC-
JI0KeHHH He MOJTBepXHJIH.

IlpucytcTBHe Bard B J1000M TOIVIHBE BCErha CHHXKAET ero pado-
9YI0 TeIJIOTBOPHYIO CIIOCOGHOCTDH, HO 0COGEHHO Pe3KO 3TO CKa3biBaeTCs
a ApoBax ¥ Topde, TEMJIOTBOPHAA CIOCOGHOCTb OpraHWYEcKol Macehl
KOTOPHIX HEBHICOKA, & BJFAXKHOCTh, HA000POT, 09eHL BHICOKAas.

fipumep 4. Onpenenntb paGouyl0 TEINIOTBOPHYIO CHOCOGHOCTh CMELIAHASIX
ap n cou adaxitoctn WP, pasuoit 30 u 50%.

p
AP = AC __lﬂl.’biu_w_; AP = 1.0,70 = 0.79/,,

AP = 1.0,50 = 0,50,

100 — (A° + wP 3
Q=0 —R=E ) —ow

100 — (0,7 4- 30
QF (npu WP = 300/;) = 4510 ~—-—-—-§-bﬁ—+—-—) — 630 = 2950 xrarlxe;

100 — (0.5 + 50
Q% (mpu WP = "(0]) = 4510 "—‘%j;‘) — 6.5 — 1935 xnaafke.

Takam 06pasoM, BO3LYDIHOCYXHe JpOBa UMET TCIVIOTBOPHYIO
cmocoGHOCTR, Kogebaomyocs okoiao 3 000 «kiaa/ke. ITa TenmoTBOp-
Hast CMOCOGHOCTb MaJI0O 3aBHCHT OT IOPOAbI APOB, UTO Ha IepBHI
B3rJIsJ Ka)XeTCs CTPAHHBIM, TaK KaK BCEM H3BECTHO, YTO (epe3oBbie
#IH AyGOBble ApOBA JYyUlle eJOBBIX HJIH OCHHOBHIX. DTO HeJOpasyme-
{HUe MPOHCXOAHT MOTOMY, UTO NPHOGPETAoT JIpOoBa He 10 Becy, a 1o
o6beMy, a Bec | #3 n1y6oBhIX MM Gepe3oBhIX ApoB GoJplie, 4eM eJio-
BBIX HJIM OCHHOBBIX.

[lpaBna, pasnuuHble NOPOABI AepeBbEB OTIHYAIOTCS APYr OT APYra
10 MOJIEKYASPHOMY CTPOEHHIO NPEBeCHHBI, YTO CKa3hBaeTcs, HAIPH-
Mep, Ha pa3Mepax u LBeTe (pakesa IPH TOPEHHH.

TpeGosanns, npeabsiBisiemsie K gpoBam. [Iposa noapasaensiorcsa
Ha OJHOPOJHbE H CMellaHHble. [IpHMech HHBIX MOPOJ B OXHODOIHBEN
ApoBax normycraeres 30 5%, cuntas mo Kydarype ¢iaBaevioil mapTHH
Faxke xnaccHgHUUPYIOTCA APOBA MO BJAAXKHOCTH, JIPHYEM PasaHYaIOT
CyxHe, IIOJIYCYXHE U ChIpHIE,

B cyxux apoBax BIaXHOCTb He TipeBbillaeT 25Y%. CHIPBIMH CUH-
TaKTCA APOB3, BAaXHOCTb KOTOPHIX IpeBbiiaeT 35%

Ecan avannza Ha BIaXKHOCTb He IIPOH3BOIST, TO CyXHMH CUHTAIOT
APOBa, JIpOJieXXaBlline B JIeCy WJH Ha CKAaje rol [ocJe 3aroTOBKH.
K monvevxuM ATHOCAT 1pOBa BeCEHHeH 3aroTNBKH, TPOJIEKABUIHe He
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MeHee UIECTH MeCsilieB Iocje PYOKH, B TOM YHCJ/IEe He MeHee JABYX JIET-
HUX MeCsilieB.

CopTHDYIOT ApPOBa 110 IOPOAaM H KOJMHYECTBY JNOHNYCKAaeMOH FHH/H,
pasbuBas Ha YeThlpe IPYIIHL.

IMosenbst AT creaylomux pasmepos: 0,35; 0,5; 0,75; 1,0 ». Ho-
nyCKaeTcsl 3aroToBKa JAPOB ¥ KOMOMHHDOBAHHOH HJIHHBI JJIs mocHe-
Ayioniedl nepepesku Ha CTaHAapTHHE pasMephl.

HauGosiee pacnpocTpaneH MeTpPOBEI pasMep INOJeHA.

OO6beMHOl eIMHHLEH H3MEPEHHsT CIYXKHT KyOHUeCKHi MeTp, BeCo-
30if — TOHHA,

Bec npoB. YpenbHbii Bec NJIOTHOH JpEBECHHB], MCKIOYas
NyCTOTH, NOYTH OAMHAKOB AJIA BCeX NIOPOJ AepeBa H paBeH 1,5. Kaxy-
uniica ynenbHBIHl BeC KPeBeCHHbI HeNOCTOSSHEH W 3aBHCHUT OT HOPH-
CTOCTH TOH WJIH MHOH ITOPOAHIL.

Huzke npuseseHsl nudpe KAKYINErocss yaeJbpHOro Beca (BKaoYas
BO3AyX ¥ BOAY) AJis JAPEBECHHH PasjMYHBEIX [IOPOJ C BJAXKHOCTHIO Ha
paGounii cocras, paBHo#i 30%.

Kaxymuiicd yaeJdbHHH Bec AepeBa

Oy6. . . . . 0,96 CocHa . ;[ . ... 0,67
Bepesa . . . .. 0,84 Ocuua e« .. 066
Emm....... 058

[IpakTHueCKH NPHUXOAHTICH ONpeReNATb BeC APOB, CJOKEHHHX
B TIOJIEHHHIBI, IPHUEM 3TOT BeC GyXeT B 3HAYMTEJLHON CTENeHW 3aBH-
CeTb OT BJIaXKHOCTH APOB. [Js onpeneneHus Beca 1 m3 apoB JoGol
BJIAXKHOCTH TPH HOPMAaJBHOH €ro BBHIK/IAaJAKE MOXHO MOJIb30BAThCH
Taba, 9, B KOTOpoil TpUBEJEHEl BeCca APOB B 3aBUCHMOCTH OT NOPOAK H
BJIaXKHOCTH.

Tabanua 9
Craanouunit sec 1 4% apos B K2
Crenedb BAQXHOCTR APOB
ay6 Gepesa ocaHa cocHa ean
Cyxue —npu Bece 1 cxka. M3
IpOB He Gomee ., . . . . . 540 472 360 383 337
flonycyxue — npu Bece 1 cra.
A3 IpoB He Gouaee - 623 545 415 442 389
Cutpsle — npu Bece 1 cxa. M3
ApOB He Goaee . . . . . . 810 708 540 §74 560

3apaBasich TOH WM HHOM BJaXXHOCTBIO B NMPOLEHT2X, no Becy W?
MOKHO NPOCTO NPOH3BECTH TPeOYIOUIHACSH epecyeT IPH OXHOM TOJBKO
J0NyLlesHH, YTO € YBeJHUEHHEM BJIAXKHOCTH OOBEM KNaJKH He H3Mer
HARTCA.
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O6o3nauas Bec 1 4> [poB 3ajjaHHON BJlaXKHOCTH yepe3 B, a Tab-
Jguunofi BAaxHocTH W — uepes B, npoussoguM mnopcuer mo ¢op-

MyJie

p 100 — W
= —_— ., 1
B B 100 — WP (14)

JlpoBa — TOILIHBO MaJOTEIJIOTHOE, T. €. B €IMHHIle 06'beMa colep-
HKHUTCS MaJlo KaJopuli; IO3TOMY APOBA HEBBIFOJHO NEPEBO3HTH HA 3Ha-
YUTEJbHOE PACCTOAHHE OT MeCTa 3aroTOBKH, TAK KaK JKeJe3HOJOpOXK-
Hble BArOHBI He JOIPYXKaloTcs 10 Becy.

SIBIsIsiCb MECTHBIM TOIJIMBOM, KpoBa B JecHux paiionax CCCP
3auacTyio GHBAIOT eTHHCTBEHHBIM BHAOM TOILIHBA. Y CJIOBHS HX CHKH-
raHusl XOpOIIO u3ydeHbl. [IpH IOHMKeHHOH TEMJIOTBOPHOH CIIOCOG-
HOCTH Y ZPOB MMEIOTCS M CyLIeCTBeHHbIE [1PEHMYIIeCTBAa — 3T0 Jierkas
BOCIIJIaMEHSeMOCTb, OTCYTCTBHE CePhHl W MaJIO30JbHOCTb, 4TO I103BO-
JIsieT OPaHHYMBATHCS BecbMa MDUMHTIUBHEIME H B TO XKe BpceMmsi pabo-
TaOUMMH JOCTaTOuHO 5((EeKTHBHO TONOUHBIMH ycTpolicTBamu. bBJjia-
rogaps 3THM OCOGEHHOCTSM JpOBa SBJISIOTCA TOMJIHBOM, LIHPOKO
pacnpocTpaHeHHLIM B OHITY.

JpeBecHas pyGaenas mena. [IpuMeHnenne MeXaHHYeCKHX TOIOK
H MeXaHH3alusl [IOAAYH JPeBEeCHOI0 TOIUIMBA B KOTEJbHBIX YCTaHOB-
Kax GOJIBIUIOH MOIIHOCTH 3aCTaBHJIH NepeHTH K apo0jeHHI0 APOB Ha
ueny pasMepamu 50305 mm.

B TakoM BHAe ApeBeCHHY MOXKHO IlepeMeljaTh MpPH TOMOIIHA
VCTPOHACTB, AHAJOTMYHBIX HCHOJb3YeMbIM JJs1 KYCKOBHIX TOIINMB.
YroJibHble MeXaHHUECKHE TONKM JIHIIb CO CPABHHTE/NBHO HE3HAUUTENb-
HbIMHM BHAOHM3MEHEHHSMH IPHUCNOCaBIHBAIOT K CHKHIAHHIO TOTO poAa
TOILTUBA.

Pacxoansl Ha pyOKy, BKJAIOYasi CIOAa 3aTpaThl Ha APOBOPYGOUHLIE
MAalUHHBl M 3JIeKTPOIHEepruio (0OKoJo 7,5 K8T-4/T), OKYHAIOTCS TEM, 4TO
JpoBa, HAyHmi¥e Ha pyOKy, MOXKHO BHAUMTENLHO YBEJIWYMBATL IO
JUIMHE U He KoJI0Th. [Tono6HYIO XKe pa3fenky Ha MeJKHe YaCTH IIPUXO-
JHUTCS TIPOM3BOJMTH NPH CXKHTAHUM MHef WX OTGPOCOB JCCOMUNBHBIX
3aBOJIOB.

Bec 1 #% aGCosoTHO CyXOH Ilenkl paBeH B cpeaneM 150 xe/x3; ansg
TaKHX Ke YCJOBMI Bec JPeBeCHBIX ONMHJIOK paBeH 180 xe/m3,

K ronnuBaMm, mo cBoeil CTpykType OJM3KO MOAXOASIIMM K JpeBe-
CHMHe, NpHHAANeXaT: OAYOHHA, Jiysra MOACONHYXa, JbHsHas KOCTpa,
pHCcoBasf Illesiyxa, CoJdoMa U T. A.

B ra6a. 10 npuBogaTCS XapaKTEPUCTHKH TOPIOYSH MAacCChl TEIIO-
TBOPHOH CITOCOGHOCTH # GaJiacTra AJsl 4acTH 3THX TOIUIHB,

Kax TOIUIMBO HHOrAa HCIOJIb3yeTcs FOpPOjACKoi Mycop. On HMeeT
30JIbHOCTb Ha CyXoe BeillecTBO 0KoJio 40—45% wu BaasxknocTs or 50 no
609%, B 3aBUCHMOCTH IJIABHBIM 06Pa30M OT C€30HA; BeCHOH H OCEHbIO
BJIa}KHOCTb MOBbIIaeTcs. B cpeaHeM MOXHO NpHHUMATL 3aCOpEH-
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Ta6auaua 10

Ha3sanre cr HT or NF S; Q:; AC wP
Ony6usa . . ... . .| 81,7| 60} 41,3 09 0,1 [4515| 50 |60=75
Jlyara nmeacornyxa . .| 51,6 59 | 419 03] 02 |4570f 28 | 150
Jbusgas koctpa . . .| 51,01 6,1 42,8 0,1 {4560] 32 | 11,0
Pucosasn meayxa , . 50,31 6,1 1 428 07 0,1 144601} 205 | 10,0
ComomMa. ., .. ... 500) 62| 43,1| 06 | o1 |4455] 50 | 10,0

nocte A® = 209% n WP = 52%; pabouas TemoTBOpHas cIOCOGHOCTb
mycopa paBusiercs Qf = 900 xras/ke,

KouanyecTBo Mycopa, NpUXOASALIEecs HA ONHOrO KHUTEJIA, B CPeAHEM
MOXKeT GBiTb NPHHATO PaBHbiM 0,5 ke B CYTKH.

JlpeBechntii yrodb. [Ipn HakanuBauuu TomiauBa Ge3 JOCTyma BO3-
JyXa, KaK yXe YKashiBaJoCh Bbillle, TOIVIHBO pacrnajaercs Ha JeryuHe
BElIECTBA H TBepPABIH OCTAaTOK — KOKC.

Ha 3TOM npuHnMne oCHOBaHO H YrieX:KeHue. B NPHMHTHBHBIX
(hopMax OHO MOXKET INIPOM3BOAMTbCA B fAMax, KyAa CKJIaAbIBalOTCA
JpoBa, CBepXy HakKpbiBaeMhle CJa0eM 3eMJH. [lpoBa YacTHYHO MOMNKH-
raiot, B Ipouecce TOPEHHsSI pas3BHBAeTCs BHICOKAs TeMIlepaTypa;
ocTasbHas, GOJbllIast YacTh APOB HaYMHAeT rasu(puuyupoBaThed, a Ko-
JIMUECTBO IPOHHKAIOWIEr0 B KyYy KHCJIOPOJAA BO3JAyXa HACTOJBKO He-
BEJIMKO, YTO yroJib M JeTyude BeLeCTBAa B CBOeld 3HaUUTeJbHOH M3cce
He Croparor.

Taxo# cnoco6 po6biuu YIVisg A0 HEKOTOPOH CTeNeHH MOXKeT ObiTh
OmpaBAaH HeOOJNBIIMMH eIHHOBPEeMEHHBIMH 3aTpaTaMH U OTCYTCTBHEM
HEeOOXOAMMOCTH TepeBO3KH APOB Ha 3HAUHTEJIbHblE PACCTOSHHS,

Dosiee pauuoHaJpHHIM CIOCO60M SIBJAfSETCA CyXas leperoHka ne-
peBa B Ievax ¢ HCHO/Ih30BaHUEM JIETYYHX BELIECTB JIJis MOJy4YeHHs H3
HHX BBHICOKOLEHHBIX IIPOAYKTOB, HalpuHMep, METHJOBOTO CIHPTA,
YKCYCHOM KHCJOTHI K Ip, JlpeBecHbIi yrojb B 3TOM NPOH3BOACTBE
IIOJIy4aeTcss KaK IPOMeXYTOUHBI TMPOAYKT.

JIpeBeCHHIl YroJib SIBJAAETCS MO CPABHEHHIO C APOBAMH TOILIHBOM
GoJiee TEMJIONJOTHBLIM, B HEM 3HAUUTEJNbHO YMeHbLIeH BHYTpPEeHHHH
6aJlacT, CHHXKeHa BJAXKHOCTb M TOJIbKO HECKOJIBKO IOBBILIEH IPOLEHT
30JIbHOCTH. BJarofiapsi oTCyTCTBMIO Cephbl ApeBeCHBI YroJb SABJISETCs
Jy4IlIHM TOIVIMBOM AJf MeTa/llypruyeckux npoueccoB. Koneuno, co-
BpeMeHHbIi MaciiTal norpeb/eHHs] TOIVIHBA TMTAHTCKHMH YCTaHOB-
KaMH YepHOH MeTa/UlypruM He JaeT BO3IMOXKHOCTH 6a3upoBaThCa Ha
JTOM TOIIMBE, H APEBECHbId YroJib 10 MPEHMYIIECTBY pPACXOAYETCH
B GoJsiee MEJIKHX YCTPOHCTBAX.

Bosbilioe MpHMeHeHHe OH HaxOJAMT B GBITOBOM NOTpeGJIeHHH TOIl-
JuBa. B CBA3H C pasBUTHEM MeXaHH3alWH CeNbCKOrO X03sificrBa OT-
KpbIBAI®OTCS LIHPOKHE NMEPCIEKTHBEI HCIOJIB30BAHUS JAPEBeCHOro TOMN-
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JIMBA, B YACTHOCTH YIJISl, M COJIOMBI B KayecTBe MECTHONO Iopiodero
JJiIS TPAKTOPOB B3aMeH RaJbHENPHBO3HOTrO XHAKOIO TOMJIHBA.

B Hrore mporecca YriexieHus MOJydyaeTcss BHIXOX YIVIsg OKOJIO
25%, cuuTas OT Beca 3arpyxKeHHOro tonauea. CocraB OpraHHYecKo#
MacChi APEBECHOro YIiis CJeJyIOLHii:

CO HO 0°+N° Qf
Kyaumt yroap . . .. .. 91 2 7 7695
Newwot , ....... 8 4 16 709

Brixox Jeryuix, cuurasgs Ha OpraiddeckKyio Maccy, okono 11%,
30JIBHOCTb Ha cyxoe Bemectso A° okoso 2%, BlIaxHOCTh okoJo 10%.
JlpeBecHBIH yroJib CHJIbHO THTPOCKONHYEH, ClIocCOGeH MOIVIOUIaTh BJary
H raspl. YAeJbHbIH Bec ero IVIOTHOH MacCh OJIM30K K JApeBecHHe H
TaKkxe MoxeT OwnTb NPHHAT paBHEM 1,5. Cxaamounnii Bec | #3 3aBH-
CHT OT MOPOAHI iepeBa H MOXKET ObiTh NPHHAT MJis Gepe30BOro yris
200 xe, pas xBoiHoro — 150 «e.

§ 9. TOP®

CaMbIM MOJIOABIM 10 reOJIOTHYeCKOMY BO3pacTy H3 HCKONaeMbIX
TOILIHB fIBAsiETC TOPY. ¥YTOoJbHBIE MECTOpPOXKAeHHA 00pa30BHIBAJIUCH
M3 PaCTHTEJBHOCTH AOJEJHHKOBOIO IepHoza.

ITponcxoxkeHne HCIONB3YEMOro B HaCTOsIlee BpeMs Topda OTHO-
CHTCH K IIOCJCTEIHHKOBOMY IIEPHORY.

OGBiyHO TOpPp HaUHHaeT HAKaIJHBATbCA B MOCTENEHHO 3apacTao-
ux BogoeMax. Topdsnoe 6os0T0, 06pasoBablieecd Ha MecTe TaKOTO
BOJIOEMA, HasbiBaercsi JyroBbiM. Topd B TakoM GostoTe mo GoJbluei
YaCTH ellle IJIOXO Pas3oKHUBIUKHCA H MHOTO30JBHBIN. DTa MHOI030Jb-
HOCTb II0JIy4aercsi BCJIeACTBHE HAHOCA BOJOI B TOJILLY 3apacTalollero
o3epa uacTeil 3emssiHOro Nokposa. C rogaMu pacTHTeNbHOCTb JYro-
BOro 60JIOTa H3MeHsIeT CBOH Xapakrep: ecjJid BHavale Ha HeM elle
MOTyT TpoM3pacraTth He TOJBKO Pa3jHyHBE OCOKH, TPABhl, HO H He-
peBbsl, TO ¢ TOAAMH, KOTAA CJOoH Topda yBeJHUHBAETCA H KOpPHAM
pacTeHHH yxKe TpyAHO OblBaeT AOCTATh HJIHCTYIO MHTATENbHYIO CPeny,
NepeBbsl HAa TAKOH MouBe OBLIBAIOT MEJKOPOCJAHIMH M B KOHIe KOHIOB
THGHYT, a TpaBbl CMEHAIOTCA 6e/bIM MXOM, TaK Ha3blBaeMbIM cipar-
HYMOM — HeNIpHXOT/JIMBBEIM paCTeHHeM, IIHTAIOLHMCHA BJaroff armo-
ceproro Bosgyxa. Topd, o6pasytomuiicss B 9TOR CTaZUM DPa3BUTHA
6osioTa, Ha3biBaeTcsl MOXOBHLIM, OH, €CTECTBEHHO, MOJYYaercs MaJio-
30/IbHEIM, TaK Kak B TOJIly 60s0Ta IonajaeT y:Ke He HOYBeHHas
BOZA, a TOJIBKO aTMoc(hepHas.

BospacT siyroBbix GoJIOT HCUHCJASAETCS CTOJNETHSMH, a MOXOBHIX H
GOPOBHIX, €CIH Ha HHX POC/H JEPEBbsl, — THICIUENETHAMH.

3anacet Toppa B CCCP OrpoMHBEI; €CTECTBEHHBIH FOAUYHLIA NPH-
pocT Topda pajieko onepexkaer ero Bupabotky. Topd siBisercs MecT-
HbIM TOILIMBOM, HPEeANPHUATHS, NoTpedasiomue Topd, ZOMKHE IO BO3-
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MOXHOCTH HAXOIMThbCS B HEIIOCPEACTBEHHOH OJH30CTH K TOpGhAHBIM
6osoTaM, uTO He crnoco6cTBYyeT pa3BHUTHIO TOPGOAOORMH B paidoHAX
C MaJIOpa3BHTOH IIPOMBILIEHHOCTBIO.

Tak »Xe Kak JIpOBa, XOPOLIO BLICYLIEHHHI BO3AYIIHOCYXOil TOPd
uMeeT BJaxHocth WP = 30—409.

B nentpanbHo#i mosjoce CCCP mnpu xopoulell mpeaBapHTeNbHON
ocylxe 6osioTa H NPaBHJIbHO NPOBEEHHBIX NPOMECCaX AOOBLIUM H I0-
ClielylolieHl CYIIKM CBIPLA IIOJYYHTb BO3JYIIHOCYXOH TOp( BIIOJHE
BO3MOXKHO. He NPUXOAHTCA MHOTO TOBODHUTB O KeJNaTelbHOCTH YMEHb-
LIeHHs] BAAaXHOCTH, UTO COKDATHT 3aTPaThi HA NEPEBO3KY, YAYULIUT
YCJIOBHSL CKMIaHHUS M IIp., B TO e BPeMsl HeNOCYIIeHHBIH Topd ro-
pasjno 6ojiee PHTPOCKONHYEH H CIIOCOOEH CKOpee HAChIaThCsl BJIAroi,
B 0COOEHHOCTH IPH XPaHEHUH Ha OTKDPEITOM MecTe,

3acopeHHOCTb 307061 TOpbhsHukos PCPCP, mo OGoabumielr 4acTH
UMeIOIHX 3pesiyio TOPPAHYI0 MacCy MOXOBHIX H 60pOBHIX 60JIOT, BHI-
paxkaeTcsl B CpeHeM, CUHTasi Ha cyxoe BemecTBo, A° = 8,5%.

Jns ayroseix TopdoB YCCP cpenpHsis 30/bHOCTh 3HAUMTEIBHO
BHiIIe: A= 19%.

Nunycrpuanusanus Coserckoro Coosa u CONMyTCTBYIoMmiue el
rpaHAdo3Hbe MaclTaGel NOTpeGAeHHS TelIOBOM 3HeprHy TpelyioT
MaKCHMaJsIbHO Pa3BHBaTh JOOBIMY TOp(ha Kak TOIJIMBA U YBEJNHUYHBATH
MPOLEHT €ro y4yacTHs B OOIIeM TOMJIMBHOM GanaHce cTpaHmul [lepen
TeXHHMKOH cefiyac CTOSIT Npo6JieMbl KPYTJAOTORMYHON NOOBIYH H HCKYC-
CTBeHHOH cyWIKM Topda. B Hacrosauivi e MOMeHT HMeroTcss GOJib-
LM yCleXH B Aejie MaKCHMAaJbHOTO BHeJpeHHS MeXaHH3alUHH B I0-
BOJIbHO TPYJOEMKHI nponecc ROGLIBAHMA TOpPa.

Pyunag no6bl4a Tak Has3blBaeMOro pesHoro Topda, mpH KOTOPOH
TOp(dsiHBle KMPIHYM Hape3aloTcs JONaToli BPYYHYIO H3 IIpeJBapH-
TeJbHO OCYUIEHHOTO TOP(PAHOTO MaccuBa, B HACTOflIee BpeMs He
UrpaeT CKOJIbKO-HHOYIb CYHIECTBEHHOH POJIH.

IIpu MexaHuueckoM criocobe no6blup TOpdsiHass Macca BHIHOCUTCH
H3 paspabaThiBaeMOr0 Kapbepa 3/JeBaTOPaMH HJIH 3KCKABaTOPaMH-
6arepaMu, 3aTeM IPOXONHT yepe3 TOPGAHOHN Npecc, nonaydaer GopMy
JIEHTBI, llepepe3aeTcst Ha OTAe/bHEe KHPIKWYH 1 Jajiee paclpelensercs
MeXaHHYeCKHMH TPaHCIOPTepaMu IO NoJio cymkH. TopdsHble Kup-
THYH II0C/Ie NPOCYIIKM COOHpAIOT B IITA0eIH M 3aTeM HalpaBJsioT
K IIOTpebHTelIo.

B noc/ienHee BpeMs HauMHaeT NOJy4YaTh Bce GoJibiliee pacnpocTpa-
HeHHe IOCJIOHHBIH cnoco6 Ao0bl4n TOopda MallHAMM, HANOMHUHAIO-
IUMH CeJIbCKOX03sHCTBEHHbIE,

Topdsanoe 6o10T0 KaK Obl BCIaXHBaeTcst 0COGHIM (pesepoM, MpH-
BOJMMbIM B NBHXKeHMe TpakropoM. [lociie mnepeBopauHBaHHs IpH
CyllKe Pa3phIXJIeHHBIX C/I0eB TOP(AHOH Macchl frosyzaercs: topds-
Has Kpollka, KOTopas 3aTeM M IUTaGeIHPYeTC.

Hepsnpast Ha HEKOTOpHIe TPYAHOCTH, BOSHHKAIOIINE [IPH XPAHEHHH,
TPAHCIIOpPTE H CHHUTaHHK NoJo6HOro Bupa topda, QppesepHuifi crocod



oJIyuaeT NPenMyIIeCTBEHHOE PACTIPOCTPAHEHHE, TaK KaK NPY ero NpH-
MeHEHHH PacXOAyeTcsl Majo SHepTHHM M paGouell CHJBI; CTOMMOCTb
pecoBOH enuHuUB (pesepHOro Topda paHko-60J0TO 0GXOAHTCS
NpUMEpHO B 2 pasa JelleBse IO CPABHEHHIO ¢ MPOYAMH MeXaHH3HPO-
BaHHBIMH cliocoGaMy no6hIYH,

[TapanyienbHO ¢ MeXaHHYECKHM CIOCOGOM IOJNy4eHHsT TOP(SHBIX
KHpIMUEi ¥ BCe BDPeMs KOHKYPHPYS C HHM, pa3BRBaJICs IHApaBinye-
CcKHH crnoco0, OCHOBAHHBIA Ha TOM, YTO TOpdsiHasg 3ajeXb PasMEI-
Baercs WAylieil oA CHIBHBIM HalopoM crpyeit Boxsl. [lomyuaromascs
JKHXKa, MPEABAPUTENBHO NPONYIleHHAsl yepe3 0cOOke «pacTHpaTesu»,
HacocaMmu NepeKauuBaeTcss Ha CyXO#OJ, e H cymurcd. B urore
ob6pasyerca TopdsHass TecrooOpasHass Macca, paspe3aeMast Ha
KMPIIUYK 0COGofi MalIMHOMH, mepeasuratorniefics o Cyxomoay.

Aror cnocob no6eun TOpda ocobeHHo ymobeH npu paspaboTkax
NMHHUCTHIX GOJIOT, TaK KaK pasMLIB TOpGSHHKA BOROH 00./1er4aeT BLIKOP-
yeBbIBAHHE NHEH.

[Tpu no6riue rugporopda tpebyorcst 6O/bIINE 3aTpaTHl Ha Mexa-
HuyeckKoe ofopyloBaHHe, HO Melbllas sartparta pafoueil cuJpl IO
CpaBHEHHIO C HOObIYeli MeXaHHYECKHMH cHoco6aMH, 3a HCKJIIOYeHHeM
nosydenuss (ppesepHoro Topda — HauGoJiee IKOHOVHYHOTO H3 BCeX
crioco60B pa3palboTKi TOPPAHLIX GONOT.

B 3akuiouenue ciaenyeT A0GaBUTh, YTO KaKuM Gl crmoco6oM HH
JobuiBasicst TOp(, 6OJIOTO HpelBAaPHTENLHO NOATOTOBJAIOT IJisA Das-
pa6oToK; ero OcylIAIOT IIyTeM NPOPLITHS CeTH KaHaB, 3aTeM HPHCTY-
nalT K BHpYyOKe KYCTAapHHKOB M Jieca, pacTyliux Ha 0O0J0Te, KOp-
YeBAHWIO [HeH M CHATHIO BEDXHHX HH3KOKAYECTBEHHBIX CJIOEB —
oyeca.

BaaxHocte TOpa B 6oJoTe A0 OCyIIKM OOBIYHO Koseb/aercss B
npenenax 89—94%, nocye ocymku — oxoso 87—889% st BEPXOBBIX
MOXOBBIX Go0T H 80—85% AT HH3HHHBIX — JIYTOBBIX.

ITpu MawnHHODOPMOBOYHOM CIOCcOGe BHIPAGOTKH TOPQPSHBIX KHP-
nuueli OOBIKHOBEHHO IJIi HHX HNPHIIMMAIOTCS CJefyloliiHe pasMephl:
13,3X13,37X35,6 cu.

O61beMHBIT Bec aBCOJIIOTHO CYXHX KUPIHYeH, BEIOXKEHHBIX B LITa-
Gesn, MOXKeT GbITh NPHHAT B cpefHeM paBHuIM 280 k2/x3. Ilpu 3a-
rpy3Ke B BaroHeTKH 3TOT BeC HECKOJNBKO HHXKe, TaK KaK Hapymaercs
NpaBHABHOCTh paclosoxeHHs xupnuueir. [as onmpenesneHus o6beM-
HOIO Beca 3arpyKeHHOTO B BaroHeTKy Topda ciaenyer Bec LiTabess
280 x2/m3 ymuoxuth Ha 0,8—0,9 (B 3aBHCHMOCTH OT 06beMa 1 (POPMEI
BaroxerkH). O6beMHbIi BeC Topda 3aAaHHOI BJIAKHOCTH MOXKeET GBITh
nepecuuras no ¢opmyse (14).

Kupnuuu ruaporopda, HMes IPUMepHO Te XKe pasMepsl, HMoJyda-
IOTCSI I0BOJIBHO HelpaBH/JIbHON (OpPMBI, 03TOMY 0GBEMHBIH Bec abco-
JIIOTHO Ccyxoro Topdra B wrtaGene Gyner Meuniie 200 x2/m®; yMeHb-
Iaercss takxke a0 0,7 B monpaBoYHEIH Ko3(PUUMEHT NPy INepecueTe
Ha BeC B BArOHETKAX,



5 1. 11. PASBHOBHIHOCTH TOIINBA

Cpennsis 30JbHOCTb IHAPOTOPGbA MOUTH He OTJIMYAETCS OT MAllHH-
HO(ODMOBOYHOrO, H, HampuMmep, Ana ToppsHbX Gosor MockoBcko#
o6aactu B cpepHeM A° = 7,8%. BuiaxHOCTb THAPOTOpda HEMHOrO
Bhillle MAMIMHHOGOPMOBOYHOTO; B CPEAHEM [JIA TOI'O H APYTOro MOMKET
6uiTh npuHaTa WP =40%.

PpesepHnl TOp¢ cuIbHO KosneGjeTcs Mo pasMepaM Kpo-
IIKH B 3aBHCHMOCTH KaK OT Tuna 6osoTa, Tak H OT THIIAa MAUIMHBl H
croco6a monmydenust Topda. KoanuecrBo 3epen paamepoM o 0,5 mm
cocrapJsier npuMepro 30%, Ha poao 3epen or 0,5 1o 2 mm mpHxo-
antcs Takxe okodo 30%, HO HMelOTCS H KPYNHBHIE KYCKH ouyeca H
IVIOXO pasfioXuBlierocss Topda, BeaeacTBUe 4Yero okono 109 momna-
IaeT KyckoB Gosee ueM 25 um. B suMHee Bpems Bo ¢pesepHoM Topde
TOSIBJISIIOTCA CMep3iiirecs Kycku pasmepamu 50050 mm u Gonee; xo-
JIHYECTBO TAKHX CMEP3LIUXCH KYCKOB 3aBHCHT OT BJIAXHOCTH Toptha
A uHorna npesniniaer 40% . BaaxHocTs oTAeabHBIX (pakuuil pasHasd,
OHa MeHbllle B MeJKO# KpOIUIKe M IOBHILAETCS C yBeJHUeHHEM Kpym-
HOCTH. B cpenneM BraxkHocTh (pesepHoro Toptha WP = 509%; nox-
CylleHHb# 0 BiaxkHOCTH MeHee 409% <&pesepHnift Topd HauuHaer
IBUTHTH, YTO 3aTPYXHSET ero TPaHCHOPTHPOBAHHe H NMOBHIIIAET NOTEDH
npH neperpy3kax. 30/IbHOCTb Ha CyXOe BelllecTBO KoJeGuercs IVaB-
HBIM 06pa3oM OT TOro, pa3paGaTHBAIOTCH JIH BepXHHUe CJOH MaJopas-
JIOXXHBLIErOCsT Topda, Goslee MHOTO30/IbHBIE, WIH HHXHHe. B cpennem
I MockoBCKO# 06s1acTH 301bHOCTb Ha CYXOe BellecTBO (ppe3epHOro
Topda HuKe, YeM Kyckosoro, A° ==7,5%. Ina topdsuukos Bemno-
pyccun, Ha060poT, KyckoBoit Topd uMeer A= 10,5%, ppesepHHlii —
A®*=11,0%.

I1pu xpaHenuu B mra6essx ppesepHsl Toph MOX BAUSHHEM IVIaB-
HHIM 06pa3oM ZesTeNbHOCTH MHKPOOPTaHH3MOB CaMOHarpeBaercs, H
ecJM TeMIlepaTypa BHYTpH IuTabesst mogHuMercs Bhmte 70°, To He
HCKJIIOYeHa BO3MOXHOCTb CaMOBo3ropaHus mraGensi. [Tostomy 3a
mraGesMH OPraHHU3YIOT CHCTEMaTHUecKHe HAOMIONEHHsT M H3MepSioT
TeMneparyps Ha ray6ude ot 0,5 1o 2 m. O6peMHbIi Bec a6COIOTHO
cyxoro ¢rpeseproro Topda paBHsieTcst mpuMepHo 290 K2/m3,

§ 10. HCKONMMAEMBIA YTOJIb

3agaeraioniufi B GOJLIIKHCTBE CAyYaeB NIYGOKO B HeApax 3eMJIH
yrojn siBAsiercss ocHoBoft TomuuBHoro Giomxera CCCP. Vrouab, kak
rosopust B. W. Jlenun, «3to HacTommfi xje6 NpPOMEIIIEHHOCTH».
Jlo6riua yriist NPOU3BOAMTCS MOA 3eMJlell, B TSKENBIX ycJaoBHAX. Uro-
6L, ¢ OZHOH CTOPOHHI, 06JerYuTh pabory, a ¢ ApyroH, — INOAHATL BH-
paborky, Ipoueccsl AOOBIUHM yIyIs MaKCHMaJbHO MeXaHH3HPYIOTCH,

Ilpu noGuiue yras o6pallaercs BHHMaHHMe Ha ero oboraiueHHe,
4T06H B HeM GblIO MEHblLile IOPOJIH, MOBHIIAKUIEH! 30abHOCT. Ofora-
IieHHe MPOM3BOAMTCH Kak Iof 3eMsefi (mpuueM caefliar, 4TOGH I1O-
poia He momajajia B Yrojib), Tak H Ha ITOBEPXHOCTH 3eMJH IyTeM
NMpHMeHeHHs yriieMoek, cenaparopos k np. [Ipu ucrmospzoBanuy 06g-
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FalieHHBIX yriell 06JeryaloTCs YCJIOBUSI CXKMTaHHs, YMEHbINAOTCH
pacxonsl 110 NepEBO3KAM, MOBLILIAETCS K. I J. KOTEJNbHBIX YCTAHOBOK.

OnHOBPEMEHHO C BHEJApeHHeM MeXaHM3AalMK YCIleXaM B Pa3BHTHH
yriiefo0BIYH CIOCOOCTBYeT NMpaBH/bHAs OpPraHH3anus TPYIOBHX Ipo-
[leCCOB: BHeApsiercsd paGoTa MO NHKJIHYHOMY rpaduky, IIHPOKO pas-
BEPTHIBAGTCSl COLHAJHUCTHUECKOe COpPeBHOBaHHE M €ro Bricliasg (pop-
Ma — CTaxaHOBCKOe JBHXKEHHe,

MckonaeMnlfi yroiip MOXHO pasfesNuTb Ha TPH TPyNnbi: Gypuil
YroJsib, KaMeHHHIH YroJib H aHTPANHT.

Bypwii yroaw. ITo cBoeit opraHnueckoft CTpPyKType Oyprifi yrosn
oTnu4aercs IOBHILIEHHBLIM CoJepXKaHueM BHyTpeHdHero OaJjuiacra
(O° + N°), BcJenCTBHe Wero TeIUIOTBOPHAst CIHOCOOHOCTL OpraHuye-
ckoit Maccel mogy4aercss MeHslie 7 000 xkaa/ke. Ilo cpaBHeHHIO C
KaMeHHBIM yIyieM GYphiil yroJib uMeeT 6oJjlee BBICOKHIH BBIXOJ JIETYUHX
BelllecTB, KPOME TOro, OH GoJlee THIPOCKCHBYeH: BJaKHOCTb paboyero
cocraBa mpesniiaer 10%, B To BpeMs Kak y KaMeHHBIX YIJjeif OHa B
GoJIbIIMHCTBE CayuaeB MeHbille, Byprle yrau B GoJbiielt cTeneHy IO
OpaBHEHMIO C KaAMeHHBIMH CIIOCOGHEI CaMOBO3ropaThCs NPH XpaHeHHH.

Yrosb, HAXONSICh Ha CKJIA4je, OCTEIIEHHO aJCOpOHPYeT KHCJIOPOL.
BO3ayxa. DTOT NPOIecc CONPOBOXKAAETCs HarpesaHHeM YIJis, BCJIeH-
CTBHe Yero NOCJAelHHH MOJKeT CaMOBO3IOpeThes,

sIBJIeHHe CaMOBO3ropaHus elle MaJjo H3ydeHO. BrIsicHeHO, YTO cmo-
COGHOCTH K CAMOBO3rOPAHHUIO BO3PACTAET B CBSISH C YAJHHEHHEM CpPOKa
XpaHeHHUs YrJf Ha CKJaje M yBeJHUeHHeM BHICOTH litabens. [ToaTomy
IpH HeMeXaHH3MPOBAHHBIX CKJIafax He peKOMeHAyeTCa IJs YIJed,
JIErKo CaMOBO3TOPAOIINXCS, AeNaTh WTabedn Bhille 2,5 # ¥ XPAHUTD
UX Ha ckJjafe GoJlee Mecsna.

Jnst MexaHU3HPOBAHHLIX CKJAJ0B BrICOTa WiTabesst He OrpaHHuH-
BaeTcs IPH YCIOBHH MOCJOHHOrO YiJIOTHEeHHs IuTabess TPAaRTOPHBIMH
KaTKaMH. YIUIOTHEHHe HPOH3BOJUTCA C UEJNbI0 BOCIPENSTCTBOBATH
NMPOHHKHOBEHHIO BO3/JyXa B TOJILY CJIOS.

Bypulii yrone B ero opraHuueckod 4actH o6/safaer AOCTaTOYHO
BHICOKOH TeIONPOH3BOAHTENLHOCTHIO, HO H3-3a IOBBHIIEHHOH BJaX-
NOCTH, a YaCTO H 30JIbHOCTH B paGodeM COCTaBe TellJIONPOH3BOAHTENb-
HOCTb €ro pesko CHuxkKaercsl. [IprMepoM MoKeT CIyXHTb HOAMOCKOB-

HBIf yroJib, y KoToporo Q ;== 6240, a Qf = 2 540 xxax/ke u MeHee.

Umesn BrICOKME BBIXOZA JIETYUHX BelLlecTB, G/aronpuHATCTBYIOLIAH
MOJTydeHHI0 CMOJIbI H APYTHX BBICOKOKAUeCTBEHHBIX INQrOHOB, GYphie
VI oGBIKHOBEHHO He KOKCYIOTCS, 3TOT HeJOCTaTOK, OJHAKO, HCIpa-
BUM. J{/I151 BOSMOXKHOCTH KOKCOBAHMS K GYPHIM YIVISIM YaCTHYHO NpHUMe-
WHBAIOT KOKCYIOMIHECH KaMeHHbIe YIVIH.

Kamennsii yroan. Vs Bcex pasHOBHAHOCTel HCKOMaeMbIX YrJed,
cocraBisomux reosorndeckue sanacsl CCCP, noMuHupyer KaMeR-
HBIf Yrosib: Ha €ro A0Jio Ipuxoautes MpuMepHo 80% Beex 3asexeil.
M UM ocoGeHHO Gorat Kysneuxuit pafioH,
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KaMeHHHIH yrois B CBOIO Ouepefb TOApas3fies]sieTcss Ha PSA Das-
HoBMAHOCTeH. Jl/IMHHON/IAMEHHbIe W rasoBble YIJIH HMEIOT HOBBILIEH-
HBlfi BHyTpeHHui Gasmact (O°-+ N°i, sarpynssiomuili ClleKaHue
Kokca. B mpomecce KOKCOBAHHSI 3TH YIVIH OTJIMYAIOTCH IOBBIICHHBIM
BuixofioM Jerydnx. [Ipu ropeHun o6pasyercss xapakTepHoe HJIHMHHOE
miaMs. FMeioTca copra KaMeHHOIO yrJjs, npubGauKalonuecs no cso-
eMy COCTaBy K YHCTOMY YIJIepOAY, C MHHHMAJbHBIM KOJHYECTBOM
H° O° u N°u Boicokum C°,Tak HasbiBaeMbie TOIHE YIJIH, OHH RAIOT

 HECHeKAIomHHcd KOKC, TaK KaK YIVIepoj INpH KOKCOBAaHHMM He pac-
mJiaBaseTcs.

B npoMexyTke Mexay IJMHHONJIAMEHHBIMH YIJISMH M KOPOTKO-
IJIaMEHHBIME — TOIIHMMU — HaXOJSTCST JKHPHble KOKCYIOILHECs, OHH B
HepBYIO OYepe/lb W HCIOAL3YIOTCH A8 MOTyyeHHS] MeTa/LTyprHueckoro
KOKCa, a4 TaK:Ke KOKCOBAaJIbHOIO ra3a M BHICOKOIIEHHEIX [TOTOHOB.

JI1s1 BHECEHHsI H3BECTHOH CHCTEMATH3alUU IPH MapKHPOBKe Ipel-
JlaraJiich cxeMbl KJAacCU(PHKANUU yrJell O TeM HJIM HHBIM IIPH3HAKaM.
CiieyeT OTMETHTb 3aTPYAHHTENBLHOCTb CO3AAHHS BCeoObeMJIOIEeH
KJaccuUKaIMK, TaK KaK KaX10e MeCTOPOXKJeHHe HMeeT CBOU Clelld-
¢uyeckae, eMy HpPHCYiIHe OCOOEHHOCTH.

Kamennnie yran Hdon6Gacca uMeloT CBOIO KaalcHdUKanHo, pa3bu-
BasiCh 10 NIpU3HAaKaM KOKCYeMOCTH ¥ BhIXOJa JeTyuux (Tab.. 11).

Tab6aunpa 11
Cranpgapt kameHHbix yraefi Joneukoro Gaccefina

ConepKanue AeTy-
4HX HA TOPIOYYI0

Mapka yras maccy VT B 9, rio XapaxkrepHCTHKA KOKCA
Becy
Jnaunonaamernnit 1. . 43 Mopomkoo6pasunil nau caunmuitca
Fasopwt "', , . . . .. 39 Crekiniica cnnasieHHbd, MHOFAA

BCNYYeHHBIH, PBIXMbIN
fTaposuunb#t wupybli
Il .

e e e e e e 32 Cnexmniica cniasiedBblfi NIOTHHH
HIN YMEPEHHO NJAOTHHIH
Kokcosnit K. . . . .. 22 To xe
INapoBuuHbil cHekalo-
mufica TIC. . . . . . 16 »
Towmu# T . ... ... 12 [Mopomkoo6pa3uniii unn cirabo
cannmvitcs

B oriuume ot Gyporo yrisi KaMeHHHE yrosib oSsajgaer BHICOKOH
TEIJIOTBOPHOH CIMOCOOHOCTBIO OpraHHyecKoi Maclchl, Npesblllatoiiel
II0 CBOEH BeJHUHHE TAKOBYIO AJIS BCEX POJOE TBEPJAOrO TOMIHBA (CM.
puc. 8).

Tem0TBOpHAsST COCOGHOCTh padodero TOIVIMBA TaKiKe BBEICOKast M
noxoput go 7 000 xkas/ke u Goviee, rJ1aBHHIM 06pasoM H3-3a MaJoi
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FUrPOCKOITHYHOCTH KAMEHHOI'O YIJIs, BCJIEJCTBHE Uero ero BIAXKHOCTh
penko npebbiaer 10%.

Kokc n noaykoke. Kak ye ykasniBasnocs, HauboJee Lesecoob-
Pa3HO MCIOJB3yeTCss TOMJIMBO B TOM CJjydae, eCJH IpPeABapHTEJbHO
OHO TMOJBepraercs BO3HEHCTBHIO TePMHUECKHX IIPOLECCOB, CONPOBOXK-
AaloIIHXCs BRIXOJAOM JeTyynx. B 3aBHCHMOCTH OT TOro, Kakue Ieu
craBsT ceGe NMpeANpusTHA, NepepabaThiBalOlAe YroJib, H3 KAMEHHOrO
yrist ipu TeMneparypax nopsinka 900° nmomyuaoT KOKC, FeHepaTopHbIu
ras Wjig CMoJy c nocjeayioulesi BEIpaGoTKOR U3 Hee EHHBIX XHMHUe-
CKHX MPOAYKTOB. JIJIs1 MpOM3BOACTBA METAJIyPruuecKoro U JHTeHHO-
ro xoxca OepyT yrju, Laloluiye MJIOTHBIA ClJIaBJeHHbIH KOKC; AJs ra-
3H(HUKANAN HAET AJMHHONAAMEHHbIA ra30BH Yrob, @ NI N0y YeHUst
60JILIIOr0 KOJIKYECTBA BBICOKOKAYECTBEHHOH CMOJB  PacXOAyIOTCs
JKHPHBIE YIVIH, IPHYEM TPOIECC KOKCOBAHHSA NPeAIIOUTHTENIbHEE BECTH
NpH HU3KUX Temmeparypax (550°); B 3ToM Ciyyae 3a CUET MOBBIIEH-
HBEIX KAQYeCTB TIOTOHOB ITOJNYYAeTCs IOJYKOKC — HNPOJXYKT HeNpoOuHbIH,
HAYIIMA Ha CXKHPaHWe, HO He HCHOJb3YyeMbl B MeTa/ulyprayeckux
neyax.

MeTo10M MONYKOKCOBAHHS IOJB3YIOTCS TaKKe AJIS MOJYYEHHs M3
HHM3KOCOPTHOTO TBEPAOrC TOIUIHBA 3HAUHTENLHOrO KOJHUYECTBA BLICO-
KOIIEeHHBIX TOGOYHHIX MPOAYKTOB,

Han6osee mpouHbil H MJIOX0 MORJAIOUIANACH HCTHPAHHIO KOKC Ha-
3bIBAETCH METAJJIyPTHYECKHM, OH HCHOJb3yeTCs HAa JOMEHHYIO IJ1aBKY.
Bonee ciabuifi KOKC — JIMTeAHBIA — BanpabJIsliOT B BarpaHKy AJs1 Ie-
pemJiaBKH yKe roTOBOI0 YyryHa.

CocraB ropioyeii Macchl, BHIXOA JIETYYHX, TEILIOTBOPHAsi CNOCOG-
HOCTb TOpIOYell MacChl U 3arps3HEHHOCTE Oa/uacToM AJIs KOKca NpH-
BOJATCS] HUXKe,

Pasmep xyckos > 25 um

cr ... 96,59/, st .. 1,00/,
5 L 0,49/, QY . .. 7800 xraas/xe
Nt 1,20/ AC L. 11,00/,
o' . . ..... 0% we o, .. 4,00,

O6neMHBIl BeC KOKCA 3aBHCHT OT ero IIOTHOCTH, B CPeJiHEM paBeH
npuMepHo 450 x2/md.

Bpurkers, CripeccoBriBasi Mesoub KOKCa H MOJIYKOKCA yried, pe-
3epHoro Top¢a, onmuIoK B GopMy KHpNHYa, Mapa, sHLeBHIHYIO B IIP.,
MOXHO MOJYYHTh YA06HOe AJIsi TPAHCIOPTHPOBKM M XPaHEHHH TOI-
suBo. Ecny He ynacres crmpeccoBarb MeJIoub Ge3 MPUMECH CBSI3YIO-
1ero 3sJgeMeHTa, TO IPH (GOPMOBKe N06aBAAOT KaMEHHOYTOJbHBIH
[IeK — OCTATOK CMOJIHI ITOC/Ie ee nepepaGoTKH.,

Huxe npuBonuTcs XapakTepucTHka Gpukera M3 yrjedi J{OHEIKOro
Gaccejina.
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Paswep kyckoB . . 180X160%215 au

¢ 160
Cpensuii Bec ., . . 5 k2 Se6  + o . . 1,3—16%
T
Lolepxanne H .. o s e e e e 4,49,
Menoau < r /
2 MM . . .. 5% Qp- v v v v o v o . 8270 xrasalxz
we ..., 4,0—5,59/, |2 14,00/
A oL L., 7,5-9,5%, Qg' e e e e e e T30 krAAKRZ

Paamepnt Gpukera GuiBaioT ¥ Menblie — 10 30360355 M.

Antpanur. AuTpanur no csoeMmy cocTaBy GoJee BCex yFieit IpH-
6amxaercs K uuctoMy yraepony. OH orsmyaercs GOJbLIOH POYHO-
CTbIO, XOPOILO BbIIEPIKHBAET lleperpysKd  NepeBO3kH. Beixoa Jery-
UHX y aHTPaLHUTa HHYTOKHKIH (HEeCKONbKO IPOLEHTOB), IO3TOMY INPH
TOPEHHH YIJIH 3TOr0 poja IOYTH He paioT daxena, a TakKe U IbIMa,
OOBIYHO CHIHAJH3UPYIOILETO O HeMPaBHJIbLHON paboTe TONKH IIPH CHH-
radig IJMHHONMJIAMEHHOTO TOmauBa. Pa6Gounii cocrap adTpanura B
GOJMILIIMHCTBE CJIydYaeB HMeeT OTHOCHTEBHO HEBBICOXYIO 30JABHOCTL H
MaJIylo BJAXKHOCTh, OGBEMHRBIN BeC ero Bhlllle ApYrux yraed. Bce atn
0CO6eHHOCTH XapaKTePH3yIOT aHTPAUUT HapaBHe C XOPOUIMMH KaMeH-
HBIMH YIVIAMH K4K TOILTMBO, BeChMa TeIlJOM/JIOTHOE, BCJAEJACTBHE YEro
M pajguyc ero MCIOJNb30BAaHUA, CYHUTAsT OT MecTa AO6GHYH, MOXET
OILpEeNesisiThCA yAe ThiCIYaMH KHJIOMETPOB,

AHTpanuT pacxojyercs NPeHMYIECTBEHHO HA LM CIKUMaHus, TaK
KaK BBIXOZ JIETYUMX Y HEero HeBeJUK, KOKC €ro pacchlaercs H, C/Ieno-
BAaTeJbHO, HE MOXKET HCHOMb30BaThCA, HallpuMep, IJIs Lesell BHIIJIaBKH
MeraJLia.

TenmoTBOpHAast CMOCOGHOCThL OPTaHHYECKOH Macchl aHTpamura KO-
CTaTOYHO BbIcOKasl, OJHU3Kasg X YIVIepoAy, W YCTYIAeT TOJbKO HEKO-
TOPDHIM COPTaM KaMeHHBIX yIJlell BCJIeACTBHE CHUXKEHHOTo IIPOLEHTA
BOAOpOJA B OpraHHueckoil Macce (cM. puc. 8).

Ta6bnuuna 12 Ta6auua 13
Mapkn poHeUKHX aHTPAUHTOB MapKH NOAMOCKOBHOTO yras
HaumenoBanue | Mapka Pasueé)u;zckos Haumenosaune | Mapka Paame:i;(ycxos

E;’ﬁ:i i\\l’é or 1>0(}01?0 5 Kpyneoiit . K Ot 150 no 50
Ko | a0 | . 0.2 OPEX - o] O} w0 2
Menanoeen A |2 BB NG we | L om L o
Ilgﬂggo'ﬁ co AT . 80 0 pyyonan we-

wrteGoM .| APIO | , 100 , 0 aoup . .| PM » 90 . 0
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Mapkuposka yraedt. OnuH # TOT Ke THI YrJis B 3aBHCHMOCTH OT
pasMepoB KYCKOB H KOJHYeCTBa MEJIOYH NOAPa3ARIAETCH Ha HECKOJb-
Ko coptoB. HanpuMep, y foHenKoro anTpanura # nOJAMOCKOBHOIO yIJist
HMEIOTCSI COPTHPOBKH, yKasaHHuble B Tabu. 12 u 13. Yrau Apyrux me-
CTOPOXKJIeHUll HMEIOT CBOIO MapKHPOBKY.

OO6beMHBIll Bec BO3AYIIHOCYXHX HCKONAaeMbIX YIJefi Kosebsaercs
B npenenax or 600 mo 1000 xe/m3, O6bemubil Bec GOJIBLIIMHCTBA
yraeit npubmaxaercs x 900 x2/u3, MeHblune HQPH OTHOCATCA K He-
KOTOpBIM 6YpbIM YrJisiM (HCKJIOYas HOAMOCKOBHBIH), HauBBHICHIHI
00beMHBIf BeC IPHHANIEIKUT aHTPALHUTY.

§ 11. CJIAHIBI

O6nanasi BHICOKOH TeIJIOTBOPHOM CMOCOGHOCTLIO FOpIOYER Macchl,
CJIaHIbl BCJENCTBHE OFPOMHOIO KOJIMYECTBA 30J1bl SIBJASIOTCS OAHHM M3
HU3KOCOPTHHIX TOIVIUB H OGLIYHO HCIOJb3YIOTCSI KaK TOIJIHBO TOJIBKO
NPH YCJIOBHM CXKHTMaHHSA HX HA MeCTe J06bIYM 6e3 CKOJIBKO-HHOYAD 3Ha-
YUTEJIbHBIX TPAHCHOPTHPOBOK. DO/BLIOH HPOLEHT BOAOPOAA H BHIXOZ,
JeTyuuX Ha [oprouyio Maccy, zoxodsuui xo 80%, maloT BOZMOXKEOCTh
YTHJIM3HPOBAThL CAaHUBl KAK ChIpbe AJIs asudHKanyH, a TakKe XHMHU-
qeckol nepepalboTKH ¢ LeJAbI0 OJydeHHs Pa3HOro pofa Maces, MOTOP-
HOTO TOIVTHBA, XUMHYECKUX NMPOAYKTOB H rOpIoOYero rasa,

B Ta6:1. 2 nprBOASATCS XapaKTePUCTHKH CJIAHIEB TPeX KPYIHeHIHX
13 paspabaTuiBaeMbix B HacTosiiee BpeMsi B PCPCP MectopoxaeHutl,
n3 yux Kammupekoe (Ky#6wuimeBckoir of6sactu) H CaBesbeBCcKoe
(Caparosckoit o6nactu) Haxoasitca Ha Gepery Bouarn, ['mosckoe — B
Jlenunrpapnckoit o6aacr.

Bosblioe konuyecTBO cepbl B NPHBOJIKCKHX CJAHLAX, NpHAaBas
HM IEHHOCTb KaK CHIPbIO IJ51 TOJIyueHHs CEepPHACTHIX COoellHeHWH,
CHMKAeT KavyeCTBO CJAAHIEB KaK TOIMIMBA, TAK KaK YXYIIIAIOTCS YCJI0-
BHS1 ero CXKMraHus.

Boabiuve 3ajgexu caanna uMmetorcss B DcToHckoii CCP, mpuueM
9TOT ClaHel Jyylilero KauecTBa, YeM B YKa3aHHBIX Bhillle MECTOPOXK/Ie-
HUSIX, ¥ NIPEHMYIEeCTBEHHO HCMOJb3yercs AJs TasudUKalMyd U XHMH-
geckoi epepaboTKy.

B mupekrusax XIX cwesga mapTHu HMeeTcsi pelilerne 06 yBeJsH-
YeHHH NPOM3BOJACTBA HCKYCCTBEHHOIO rasa H3 CJaHieB B OCTOH-
ckoit CCP. .

[Mepecuer cocraBa paGouero TomiuBa s Tabd. 2 MPOU3BOAHJICH
¢ npu6apieHHeM K OOBIYHBIM COCTABJSIONINM BHEIIHETO 6aJiiacTa ele
CO,, nosyueHHo# B pe3y/bTaTe PassioKeHHs, NPOUCIISNIIEro NpH Ja-
6opaTopHOM onpefe/eHHH 30JbHOCTH, KaDOOHATOB KAJNbUHS H MarHus
H TeM CHH3HUBLIErO ONMpefenseMoe KOJHYeCTBO 30J1H B OTJIHYUHE OT
HCTHHHOTO.

[To maummiM BTHY, mpusomgumemv A. Y. KapenuuwsiM, 301bHOCTB
¢/]aHLEB, MOMYIEHHYIO Ja6OPATOPHBIM MyTEM, CAEAYeT HCIPABHTD, TAK
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KaK B Ipouecce NPOKaJHBaHUS HaBeCKH TOIUIMBA NIPOUCXOAUT OKHCJIE-
HHe XKeJe3a, HaxQAsilerocd B KoJueJaHe, a Nnpu ropeHuy Ccepol B Ha-
Becke o6pasylorcsi Cysabdarel, He HMeBIIHeCsl paHee B 30/€ TOIIMBA.
HcrunHast 30/bHOCTD MOXKET OBITh IOACYHTAHA C YYeToM JaGopaTtop-
Horo aHasH3a Io popMmyne

Afer = A° —2,5a — 0,375S5, (15)
rae @ Ans KalIDHEPCKOrO H CaBeJbeBCKOrO CJAHIEB MOXHO IIPH-
HuMaTh paBHuM 1,0; mas acroHckux H raosckoro—0,6;

Agcr:‘Ac 100 — w?

e T s
. 100 — WP — AP — (CO,)?
Q=Q e — 6WP—9,7 (CO.)%,  (16)

rae 9,7 — temsioBofl addexT passomkennss KapOOHATOSB.

Bropas uutppa B rpacde sosn Tabn 2 M ykasmiBaer 3HaueHde
(CO2)s.
Se, Sp, CP, HP, O, N, VP nonmcuuThBalOTCA IO THNMOBOH ¢opmyne

100 — WP — AP — (COp)R

P__ VT .
XP=X = (17)

§ 12. HE®TAHBIE OCTATKH

Kak u3BecTHO, nmpaBH/IbHAS OpraHH3aUHs Tpyda H MeXaHH3auHs
JO6GHIYE TBEPAOro TOMJHBA IIOSBOJISIOT B HECKOJBKO pa3 IOBHICHTL
rOl0BOE KOJIMYECTBO €r0 BHIPAOOTKH W TeM 00eCHeuuTbh HeoOX0AHMBIS
TEMIBl Pa3BUTHsS HPOMBILJIEHHOCTH; MeXaHH3anusa B o6sactd HedTe-
IoGeYM faeT MogoGHbIH Ke 3(h(eKT NPpH MUHUMAJNbHLIX KaTlUTAI0BJIO-
xenusx. [Ipi nepexome OT NMPUMHTHBHOTO 4eplaHHs HedTH KesOH-
KaMy Ha MeTOAbl ee JOoOblUH TIJyOMHHBIMM HAcOCaMH, OMYyCKAeMBIMH
HeMOCPEACTBEHHO B CKBaXKHHY M NDHBOJHMBIMH B JABHXKeHHe LITaH-
raMg OT IPHBOAA, pACIONOKEHHOr0 Ha IOBEDPXHOCTH 3eMJIH, HJIH
noabeMa HeTH Ha MOBEPXHOCTH 3a CUeT JaBJeHUsT BO3LyXa MJH rasa,
HAKayuBaeMbiX B CKBAXXHHBI, He(DTSHOCHOCTb IIACTa HCiIOAb3YeTcs
HauGoJIee NOJHO.

Cripast HepTh KaK TOTVIMBO He HCNOIb2yeTcs. OHA upeBapHTENbHO
nepepabaTHBaeTCsl AJIs NOJy4yeHHs1 Gex3HHa, KEPOCHHA, Macel, napa-
¢una u up. Ocraomuecs HedTauble OCTaTKH — MasyT — MOTYT GHITh
HCIIONB30BAHBI JJIT CXKHIAHHS B TOTUKAX.

Oprannyeckass Macca HedTH ¥ He(TAHBIX OCTATKOB COCTOMUT H3
yriepofa u BOAOPOAa, KOTOphie 00pasyioT B HHX CMeCh PasJIHUHBIX
yrieBogoposoB. BHyTpeHHuHA GasiacT HHUTOXKEH M HCUHCJSIETCS J10-
JISMH TpOlLleHTa; NpH mozcuyerax B cymMe O°+N° MoxHO npHHHMATh
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N°=0. B HeTAHEIX OCTaTKax HMeEIOTCH CJAe[bl CEpHl, BhIpaxKaeMhe

B cpeaneM S;=0,72% nna Mecropoxnennii Baxy u I'posuoro. Ilo
Mepe pasBuTHsl X06eYM HedTH napyrux wecropoxpenuit CCCP —
Bosxckoro pafiona, Cpenneit Asuu, JIBK — 6yayT yTOUHSTBCSI CBe-
JleHus1 00 OpraHH4eCKOM cocTaBe HedTell H WX 3aCOPEHHOCTH, B YacT-
HOCTH CEpOH, KOJTHYECTBO KOTOPOH B OTAEJBHHIX CAYYassX MOXKET CHJIb-
HO NOBBIIATBCA. Tak, A/ MHOTOCEPHHCTHIX Ma3yToB S§ XOXORHT
10 3,99%.

3arpsA3HeHHOCTh Ma3yTa BHEILIHUM 6aJllacTOM 3aBHCHT OT YCJAOBHEH
MOOLIYH, XpaHeHHst H IepeBO30K; 30/IbHOCTh COBEpLIEHHO HHYTOXKHA
(mosm mpoueHTa); BJAAXKHOCTh Ma3yTa B MECTHOCTAX, OJHXKe pac-
NOJIOKEHHBIX K IpOMbICJIaM, OOBYHO He mnpesbimaer 1%, a no
Mepe yZIajeHHs YBEJIHYHBAGTCSI M B CpeJHeM pAaBHSIETCS OKOJO
WP=3%.

Ilpn npaBuibHOM BelJeHHH IIpollecca CXKMTaHHS MasyTa o6pa-
3YIOTCH TOJIBKO JeTyuyHe BelllecTBa 0es Kokca. MasyT — TOIJHBO,
JIETKO BOCIJIaMEHSIIOILEECs; 3TO CBOHCTBO HEOOGXOAHMO YUHTHIBATH
IpH XpaHeHHH H NOJOTpeBe.

Ilpumecr napaduHa B He(TAHBIX OCTATKAX, HE OTPAXKAsICh Ha HX
TEIVIOTEXHHYECKHX CBOHCTBAX, CIOCOGCTBYET IIOBHIIIEHHIO TeMIepa-
Typbl 3aCTHIBAHHSA, KOTOpas AJisi HEKOTOPBbIX MasyTOB LOXOIUT JO
-+25°, [Ianst mepeKauKH W CXHTAHHS TAKOH Mas3yT MPHXOXMTCH CHCTe-
MaTtHuecku nogorpeBaTs no 50—100°. IlepBonauanpubiii pasorpes
Masyra B IHMCTepHax, G6akaX, He(dTexpaHMIHUIAX IJs IOCIeLYIOo-
Hiell mepeKayku ero no TpyOGOIPOBOAAM OCYIIECTBJSETCS NyTeM ycTa-
HOBKH B HHX 3MeeBHKOB, 00OTrpeBaeMblX NapoM HJH ropsiielf BOXOH.
Hedrexpanunnma 1 6aku HOJKHB Co00MIATHC C aTMocepoil BHI-
TSZKHOH Tpy6o#. JIHHHM HapyKHOH NPOBOAKH MasyToB YTEIUISIOTCS,
H PAAOM C HeTSHBEIM TPYGONPOBOAOM IPONYCKAeTCH NApoBasi JHHUSA.
st mocaenyromiel mogayn Masyta K GopCyHKaM OH JONOJIHHTENLHO
HOOTPEBAETCS B MOBEPXHOCTHBIX TEINIOOGMEeHHUKAX.

ITpu mraHOBOM pacmpefe/eHHH TOIUIMBA Ma3yThl, 3aCTHBAOLIHE
NpH BBICOKMX TeMIlepaTypax, Ha3HAYalOTCS B MECTHOCTH C TeIJIbIM
KJIHMAaTOM.

Masyt HeMHOTO Jierye BOABI; yAeJbHEIH BeC ero KoJeGercs B mpe-
Jenax 0,890—0,998; BciencTBue 3TOro NpHMelllaHHAs K MasyTy BOoxa
NPH XpaHEHHH B pe3epByapaXx MOXKET OTCTaHBaThCH, OMYCKASiCh BHHS.
Ilpu Bsi3kux Masyrax OTCTAHBaHHe MOXKET IIPOHCXONHTH TOJIbKO IpH
nporpese,

Bricokne TemioBble KayecTBa MasyTa, yaoGCTBO ero nepekadyuBa-
HHsl, XpaHEHUs| H TPAHCIIOPTHPOBAHHS, a TAKXKe MaKCHMaJbHas TeIJIO-
IJIOTHOCTD Je1al0T ero 0cOGeHHO HeHHBIM JiJIsi IPHMeHeHHs] Ha BOJHOM
H JKeJIe3HOAOPOIKHOM TPAHCIOPTE.

B rta6u. 14 npuBoasATCA MapKu MasyTa H HX OCHOBHHE XapaKre-
pucruky B coorsercTBuu ¢ [OCT 1501-42.
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Z

Ta6auna 14
XapaxkTepHCcTHKA Ma3yTa-TONAKHBA

Mapky MasyTa

Qusukb-XuMuueckHe CBORACTRA

cepel B 0y * 4 4 4 4

»
Temueparypa y Mexauuueckux GopcyHoOK B rpaj.

0 | 2 | 4 80
Baskocrs npu 75° B °E, He Gotee. . . . ... .| 36 ( 60| 100| 165
Temnepatypa Benwmka no Dpemkeny B rpaz.

HEHUKE . . o . 2 2 v v s o v v v v voeao.| 65 80 100 { 110
Temneparypa sacToiBanus B rpan. He pmme! , .| 5| 45} 10| 425
Conepuanne 30461 B 9y He Gosee . . ... ..| 03 [ 03 0,3 0,3

. BOALI By » o 2.......{ 2 2 2 2

MHEHMANBHAA . . . . o o 2 o o+ .. . .| 60 | 75 85 | 100

HODMAmbHAA . . o . . » = v v v o ... .| 70 | 8 | 100 [ 110
Teuneparypa y naposuix ¢opeyHox B rpas.

MUHHMAABHAT . . 4 4 v v o s o o o » s o| 49 55 65 80

HODMAMBHAA & o 4 v v v o o o o s o+ o .| 88 | 70 85 9

! Oas ma3yToB Mapox 10, 28 x 40 ua napaduuncTHX HedTed RonycKaeTes TeMnepaTypa 3acthl-
BaHUA He Buiue 25°,

? Ilas Ma3yTOB, NPOINEAMIMX BOAHBIE TepeBajki, NOMYCKaeTCd COAEpIKAHHE BOA He Ooiee
5% & Rust Ma3yTOB, CIMTHX IPU MOMOULM TOAOrPeBa OCT[biM DapoM, — He GoJdee 79/,

BsizkocTs MasyTos ykaseiBaeTcs B TaK HA3HIBAEMBIX rpanycax
duryepa (°E) u onpenessercs myTeM OTHOILEHHS BPEMEHH HCTEUEHHs
200 cm?® mccnenyeMoro Masyta NpH 3a4aHHOHA TeMmepaTtype M3 BHCKO-
3UMeTpa JHrJepa ko BpeMeHH HcredeHHst 200 ¢ud AUCTHIIMPOBAHHON
Boaul npu 20°C. TemmepaTtypa Masyra, IOPH KOTOPOH IIPOHCXOLHT
BOCILIaMEHEHHe €ro MapoB, Ha3bIBAETCS TeMIepaTypoil BCHOBILIKH U
onpefensiercs npuGopoM DBpenxkena. Masyr nanuBaioT B 0cobylo
Yallky H MOCTeleHHO IOAOTPEBAIOT 4O TexX INOp, I0KA BHIZeaslolHecs
M3 JaluK4 Mapbl MasyTa B CMECH ¢ BO3AYXOM He JaAyT BOCIJIaMeHeHHs.
IMocnennee BosHuKaer npu NPOBEAEHUH Haj YAIIKOH 3aXKHraTesbHOrO
ycTpoiicTaa.

TeMmneparypa BocmiaMeHeHWsl TBEPAOrO TOIUIMBA IIpM HATHYHH
MCTOYHHKOB 3aXKUTaHus KoJaebaercs or 225 1o 300° nast Topdha H Apos,
0KoJI0 450° — nnist Gyphix yraedt u okoso 700° — ns1st aHTpauHuTa.

§ 13. TASOOBPA3HOE TOIIUBO

HO,B,OﬁHO MasyTy ras dABJfAETCsSI OYCHb LCHHBIM TOIJIMBOM, B 0OCO-
GeHHOCTH NPHU CXKHTAHUHU ero B roponax. Ilpu cxxuranuu rasa He o6pa-
3yeTc TBEPAbIX OTOPOCOB, JIEKO JOCTHIAeTCs IMoJHOe ropexue. Boib-
IIoe 3HaUeHHe UMEeT MPHPOLHLIH ras, KOTOPhIH NpH HAJHYHH BHICOKOH
TeNJIOTBOPHOIT crmocobHocTH (QS = 8 500 xKkas/HmM3) SKOHOMHYECKH
11es1eco06pa3Ho TPAHCIOPTHPOBATL HA 3HAYMTEJbHBIE paccTosiHHs. Bo
BpeMst Besukoit OtenectBenHo# Bofinnl no nuunuaruse M. B, Cramuna
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Oblla HayaTa noctpolika rasomnposofia CaparoB — Mocksa, 4 B Ha-
crositlee BpeMs: MockBa noJiygaer 60JblIOE KOJIHYECTBO BHICOKOKAJIO-
pHAHOTO TOMIHBA, yAOOGHOI'O K HCHOJNB30OBAHWIO B GBHITOBHIX YCTpOH-
crBax. Takxe cHaGXawrcs ecrecTBeHHHIM rasom Kues, JIbBoB u
JApyrHe ropozaa,

I'a3006pasHHIM TOIVIHBOM SIBJSIFOTCA TaKXKe OTXOASUIME Tashbl
KOKCOBaJIbHBIX M IOMEHHBIX medell, Takue rassl mo GoJbiied yactu
HCIIOJTb3YIOTCH Ha OTOIVIeHHe GJIM3 PAacloJIOXEeHHBIX KOTeJIbHBIX yCTa-
HOBOK, B paiionax, npHJerammux K KpynHLIM IPOMBIILIEHHBIM Npej-
TpUATHAM M TOPOAAM, raz MOXKeT NOJYYyaTbCs W3 TBEPACTO TOIJIHEA
B CITEIHAJbHBIX Ta30TeHEPATOPHBIX YCTAHOBKAX H jaJjlee TPAHCIOPTH-
pOBaThCs KaK B KOTeJIbHBIE, TAK H AJISI CXKUTAHHS B NPOMBIIILTEHHBIX H
GHITOBBEIX TOMOYHHIX YCTPOHCTBAX.,

Briepsbie na BO3MOXHOCTB IIOJIYUEHUs Fas3a U3 yrieil Ge3 HaBieye-
uus mx u3 semam ykasaa JI. M. Mennenees B 1888 r. B. 1. Jlenun
OIIEHUWJ 3HayeHHe NMoJA3eMHOH rasu(UKaunny, OCYIIECTBJAEHHe KOTOPOi
CIIOCOGCTBYET PA3BUTHIO SHEPTOBOOPYKEHHOCTH CTPAHE, 0CBOGOXKIaeT
3HAUHTEbHBE PAGOUHE KaJAphl OT TSKEJNBbIX NOJ3eMHbIX paGoT, ympo-
maer o60pyNOBAHHE SHEPTETHUECKHX CTAHIMH, yJayuinasi CaHUTapHbie
YCJIOBHS B pafioHaX, IPHMBIKAIOLIMX K MOJOGHBIM YCTAHOBKAM.

Hauvano npaxTuyeckoro oCylecTBJEHHs NOA3eMHO# rasuduKanuu
6bl10 moJsioxeno M. B. CranunbiM, Mo HHANKHATHBE KoToporo B 1933 r.
6blTa cozfaaHa opranusanua «Iloxsemrass, B 3a5aqu KOTOPOH BXOZHIH
pa3paGoTka ¥ 0CBOEHHe MEeTOAOB NOA3eMHOI rasu(pHKanuH,

TemnoTsopuas cnoco6HOCTh cyxoro rasa (mpu 0° u 760 mm PT. CT.)
MOXKeT GBITh onpejeaeHa no Gopmysae

Q%= 142C, H, -+ 55,9H,S -+ 80,2CO -+ 25,7H, -+
-+ 85,62CH, kraa/um?, (18)

rae C,H, (upouentsl mo o6beMy) MOryT ObiThb 3aMCHEHH 3THJe-
HoM—C,H,,—omubka moayqyaeTcss HE3HAUHTEAbHOH.

I'as Bmcerma coxep:XHT B cefe HeKOTOPOE KOJIMYECTBO BOASHLIX
napoB. OxHako Bce aHAJHU3Bl JAIOTCA HA CYXOH ras, a B cayuae Hano6-
HOCTH pabouyuil cocTaB rasa onpeze/sercsa HyTeM CJeAYIOLIEro Iepe-
cuera,

Hanpumep:

0,805
CO?=CO —~ 0
0,205 + z Joy
rae 0,805 — Bec 1 #u® BomsHOro napa B K2;
Z — BJIaTOCOAEPXKAHHE Ta3a B K2, HM3.
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Taasa 11
TOIIJIUBHBIE PECYPCHI CCCP

§ 14. TONJIUBHBIE 3KBHBAJIEHTHI

M3 paccMoTpeHHst OTZe/IbHBIX BHAOB TOIUIMBA, HAYHHAs C JpeBe-
CHHEl M KOHYas He(TSHBIMH OCTATKAMH, BHAHO, UTO TEIIOTBOPHAS
CHocOGHOCTL HX pabouyero cocTaBa W3MeHsIETCS B BeCbMa IIHPOKHX
npefenax: Ajs ApoB U Topda ona pasHa okoao 3 000 kxas/ke, moxons
mast Masyra go 10000 kxaa/ke. Jlaxke y ORHOrO H TOrO Xe BHAA
TOIIMBA TEIIOTBODHAS CIOCOGHOCTh CHJIBHO KOJIeGJIeTCS B 3aBHCH-
MOCTH OT 3aCOPeHHOCTH 30JI0H M IJIaBHHIM 06pasoM Bjaroit. [Toatomy
ISl BOSMOKHOCTH MOJIyYeHHs] CpaBHHMBIX MeXKJy co6oil BeJHYHH, Ha-
NpEMep, 3aI1acoB TOIIMBA, YaCTO BEC TOIIHBA IPUHAMAIOT B YCJIOBHOM

tomuBe ¢ QI ==7 000 kkas/ke, HONB3YACH BbIPAXKEHHEM

Q
X= T30’ (19)

rae X — MHOXHTEJ b, YKa3HBAIOIME, Kakasg 4acTb TeIIOTBOPHOM
CMOCOGHOCTH YC/JIOBHOTO TOILIHBA COOTBETCTBYET TeIJIO-
TBOPHOH CHOCOGHOCTH PAacCMaTPHBAEMOrO TOILIHBA.

YT06B! CpaBHUTL OTHENbHBIE BHAL TOIJIMBA IyTeM COIOCTAaBJICHHS
He TOMbKO Qu, HO H TemoBoro 3¢ deKTa, IPOH3BOAMMOro KaXKILM U3
HHX B OTHETbHOCTH IIPH CXKHTAHHH B TOIKAX, COCTABJSJIHCH TabJqHIK
NpaKTHYECKHX TOMJIMBHBIX SKBHBAJEHTOB, OZHAKO BBHUAY HeAOCTATOY-
HOH H3YYEHHOCTH psifia TOIOUHBIX YCTPOHACTB, HX pa3HOOGpAa3Hs H pas-
JIMYHOTO BJHSHHS Ha K. N. 4., HE TOBOpPst yXe 0 (akTopax 4YHCTO
SKCIIJIyaTaNIHOHHOTO IOpSiiKa, IMOJb30BATbCA MOAOOHBIMU TabsnunaMH
MOXHO TOJBKO IIDH TPYGO NPHKHAOUHHIX NOLCUETAX.

JIJ1T OTONMHTENBHBIX KOTENLHBIX OPUEHTHPOBOUYHO MOTYT GHITH IpPH-
HATH CJENYIOIHe NPaKTHYeCKHE TOIVIUBHBIE 3KBUBAJEHTHI !:

a

IAS APOB & & v o v o v o o s o n o o+ o .« 030
s TOPbA . . ... .. L 0oL, . 024

» TONMOCKOBHOTO yras . . . . .. .. ... 026

» QHTPALUMTA o « ¢« o « . o . . e e e e ... 067

» HEPTAHBIX OCTATKOB . . . . . . . . . .. 1,03

YMHOXEHHEM TEIIOTBOPHOH CIOCOGHOCTH YCJOBHOTO TOILJIMBA HA
Ko3phHUIHeHT @ HoJydaeTcst KOJHYECTBO TelJia, MOJE3HO HCHIOJIb3ye-
MOro IIpH NpaKTHIECKoM cxuraHuu 1 ke nanxoro tomnusa (7 000a =
= Q, kKkaxafke).

! Pyunwe peuerkH Ge3 skoHoMmafisepa
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§ 15, TONJINBHBIE BA3bl CCCP H HX 3ANACHI

Kpynuefimas tomnuBHass Gasa Coserckoro Coiosa HaxOmHTCH
B asmaTckoi uyactH. JloctatouHo ykasaTh Ha OrpoMHefilliHe 3ajexXH
BBICOKOKAauecTBeHHHIX yried Kysnenkoro 6acceiina, o cBOMM 3anacam
NPEBHIAONIEr0 IPUMEPHO B 5 pas MolHOCTb JloH6Gacca, MOCTEMHSS
e paBHsAeTCa OKojo 89 Mupa. 7, uau KaparanauHckoro MecTopox-
AeHHsl, 3anachl KOTOPOTO HCuHCAsoTces B 63 Mapa. r. o pepodio-
UHMH PYyCCKasi NPOMBIILIEHHOCTs $a3upoBaslach IJIaBHEIM 06pasoM Ha
JOHEUKHX YIJIAX, HTHODUPYS MECTHOoe TOIUINBO, HampuMmep, Topd H
IIOJMOCKOBHbIH yroJib, H IMOYTH COBEpIUEHHO He pa3pabaThiBasi CHGHD-
CKHX YyrJjed, npuyeM @pH PACHOJIOKEHHH 3aBOAOB-NOTpebHTENEH
TOIVIHBA MaJIO CYHTAMIHCH C HEOOXOMHUMOCTLIO NPHOIHXKEHHS NOROOHBIX
NPEANPUSTHH K HCTOYHHKAM 3HEPIHH — YTOJBHBIM MeCTOPOKAEHHSM.
B urore TomnnBocHaGXKEHHEe TAaKoro KpYNMHEHIIero IpOMBILIEHHOTO
IIeHTpa, KaK Jlenunrpaz,  npuseratomero kK HeMy Cesepo-3anaanoro
pafiona 6asupoBaJIOCh HAa MMIOPTHOM AHIVIMHACKOM yrJe, BBO3 KOTO-
poro gocrar B 1913 r. 7,8 MaH. 7, a MockBa u LlentpaabHONpOMBIII-
JIEHHBI paHOH OpPHEHTHDOBAJNHCh Ha MAAJNbHENPHBO3HLIE JOHEUKHH
yroJio ¥ Masyr. Tospko mocie OKTs6pbCKOH PeBOMIONHH 3TO Xapak-
TepHOe IJIs KalHTaJMCTHYECKOro CTpos AHAPXHYECKOe XO3AHHMYAHbE
OBLIO 3aMeHeHO 06AyMAHHbIM IIJIAHHPOBAHHEM.

IIpn cocTaBieHHH NIAHOB PasBUTHSI HAPOLHOINO XO3AHCTBA 60Jb-
o€ BHHMAaHHe OblIO OGpalleHO Ha OCBOEHHE HOBHIX KPyNMHEHIIHX
MECTOpOXKIeHNHA MeTasa M TOIIHBA.

Tak cosganace Bropasi mocse JlouGacca yroJbHO-MeTa/Jypraye-
ckas 6a3a, HCNOJb3yiOLlas ypaJbcKue pyan u yrau KysGacca, a tak-
K€ yroJibHble 3aJIeXKH TPeTbero pafiona — Kaparaugs,

[TapasnsenbHo ¢ 5THM MaKcHMaJbHO GOPCUpPOBaiach f00LYA MecT-
HbIX yrJeH: MOAMOCKOBHOTO, YKpPaHHCKHX, TKBapueJbCKHX B 3akas-
Kasbe, cpeJHeasHaTcKuX, neuopckux Ha Kpaiinem Cesepe, GypeHHCKHX
u GykauaunHckux Ha [Jaabnem Boctoke ¥ ap. Tak 6nlim cosmaHb!

HOBHIe yroJibHbie 6a3bl.
Ta6anua 15

3anacel Tonausa B CCCP

Bua ronanBa O6wereonoriueckne 3anace TONAKBA

Hckonaembie yram . . 1654 maps. m narypaabsoro seca

Chanppl . o . . . . . .| 60, s - » »
Heg» . .......[ 64 , |, . »
Topd Bosmymmocyxoit .| 1453 , , . .
IMpuponueisi raza . . . .| 986 , w3
Jpesecnoe Tonawso . .| 243 , ,
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B crpane, 3aHHMaloIeH OrPOMHYIO ILIOLIAAb, 0COGO BaXKeH mepe-
X0J Ha MECTHOe TOILTHBO, OVAbL TO yrojb, Topd HIM craHup. 10
06JIeryaeT KeJjae3HONOPOXKHBIA TPAHCHOPT, JHKBHIHPYET MepeGod B
CHaAGXeHUH, CIIOCOOCTBYET POCTY MECTHOH NPOMbIIIJIEHHOCTH.

ITo mamsgbiv XVII MexayHapomHOTO reoJIOTHYECKOTO KOHIpecca
1937 r., sanacer torigBa B CCCP xapakTepusymoTcs CJeLyioIEMU
uudpamu (tada. 15).

ITo MaTepuasam TOrO Ke I'eOJOTHIECKOTO KOHTpecca MOXKHO NpH-
BECTH HHTePEcHYIO TAa0JHIYy COIOCTABJEHHS 3amacoB HeTH B pasHLIX
crpanax. Hudpsl, npuBoguMbe B Ta6iune, BecbMa yOeqHTENbHO pac-
KpBIBAIOT MIPUYHHEI, OKA3BIBAIONINE BJIUsSHME HAa HANpaBJleHHe BHeIIHeMH
MOUTHKH KAITHTAJTHCTHUECKHX CTPaH.

Ta6baruna 16

TNpombinieHnblie 3anacel HeTH (B MJIH. 1)
HaTypallbHoro Beca

Mb{IIeH- OMBILUJIE H=
Crpanut nggﬁ san:f:( Crpanut l;llglﬁ ssarlacH
CCCP.,..... 38772 | loanauackaa OcTt-
Cla ., ... .. 1765,3 VHoas . . . . . 138
HMpak . ... .. 395 Pympiuua . . ., . 61
Wpam . . . ... 299 dnomna ., . . . . 59,5
Beneuyasna . . . 235,1 || Npoune . . . . .] ~2471

§ 16. NEPCNEKTHBBI MPOMBIIIJIEHHOIO HCINOJIb30BAHHA
TONJIMBA

Hranrckde TeMIbl HHAYCTPHAJIHM3alHH H PA3BHTHE NPOMBIILIEH-
HOCTH, ceslnCKoro xossticrsa u Tpancnopra B CCCP B 3HauHTenbHOR
CTENMeHH XapaKTepU3YIOTCs BCE HApACTAlONIHM MOBHILIEHHEM IOOHIYH
OCHOBHBIX BHAOB TOIIJIHBA.

M. B. Craauu B cBOefl HCTOPHUECKOH peYyH Ha IpenBbiGOpHOM
co6pannu usbuparteneit  CrajuHCKOrO H3GHpaTENbHOTO  OKpYra
Mockeret 9 ¢erpans 1946 r. nmpuBes sipKHe NOKAa3aTesin TeMIOB pas-
BHTHs1 TonauBoAoGbuH B CCCP.

Ecau B 1913 r. B Poccun 6bli10 106HITO 29 MJH. T yriast B 9 MJH. T
wedru, To B 1940 r. yras yxe 6o poburro 166 maH. 7, T. €. B 5,5
pasa Gosbite, u 31 MJH. T HedTH, T. €. B 3,5 pasa GoJblue o cpaBHe-
nuio ¢ 1913 r.

B kouue csoeii peun toBapuiy Cranun ckasana: «Ham HyxKHO JO-
OuTbCST TOTO, YTOGH HAIIA HPOMBILLIEHHOCTH MOIVIA ITPOH3BOJHUTH
exerogHo 10 50 MHJIJIMOHOB TOHH 4yryHa, xo 60 MHJIIMOHOB TOHH
craJy, A0 500 MUIIHOHOB TOHH yrijs, 40 60 MHUIJIHOHOB TOHH He(TH.
To/nbKO HPH 3TOM YCJIOBHH MOXKHO CUHMTaTh, YTO Haila PoamHa 6ymer
rapaHTHpOBaHa OT BCAKHX caydaiiHocredl. Ha srto yiiner, moxasyi,
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TpH HOBHIX NATHIETKH, ec/n He Goubule. Ho 910 nes10 MOXHO crenars,
H Mbl JOJIKHH €ro CAeaTb».

Het coMHeHHs1, 4TO 3TO 3a/laHHe, C SHTY3HA3MOM BOCIPHHATOE BCEH
cTpaHofl, 6yaeT BHIOJHEHO H IEPEBLINOJIHEHO.

Hnmocrpanuell 1mupoyaflllero pocTa MNPOHM3BOAUTENBHHIX CHJ
crpaHbl ABJAsAIOTCS AupekTHBH XIX cbe3ga mapTHH Mo NSTOMY NSITH-
setHemy miaHy passutusi CCCP na 1951—1955 rr., Mo KOTOpHM B
cpaBHeHHu ¢ 1950 r. yBesnuuBaercs noGhYa;

YTYHA . ¢ v v v o v 0 o o v & Ha 769/,
CTAMH & v v 2 v v v e o e o s . 0620/,
MPOKATA . . v + v & « s + & . 6404
4 X . 43%,
HedTH . . . . . .. ... .. . 85%

B paspese nmepBoM IHPEKTHB RAIOTCS MOLPOGHLIE YKA3aHHS B OT-
HOIECHHH MepONPHSITHI, CBA3aHHBIX C YBeJHUEHHeM JOOBIUH TOIJIHBA
k ero nepepa6orkoil. Tak, HanpuMep, 3HATHTENLHO JONKHA GHITH yBe-
JIHYEHa MOIIHOCTL 3aBOXOB 110 NepBUYHOH mepepaGoTKe HehTy U MO ee
KpekupoBanuio. OJHOBDEMEHHO NpeJIaraeTcsl pasBHBATh U NPOH3BOL
CTBO HCKYCCTBEHHOTO XKMAKOro TOILUINBA. Heo6xonuMo pacuiupdTh
no6wiuy npuponnoro rasa (Ha 80%) u ero Hcnosb30BaHHE AJiA GHITO-
BhIX HyXZA. TaxKe INpefycMaTpHBAaeTCs YBeJHUEHHE MNPOU3BOACTBA
HCKYCCTBEHHOTO rasa H3 cJaHues. 1o TBepaoMy TOIIHBY mpeRycMar-
pUBAeTCs pa3BuTHe HOGHIUY YIJIs, IPEAHa3HAUYeHHOTO IJs KOKCOBAHHUA;
YKa3biBaeTcss Ha HeOOXOHHMOCTh YJAYYIIATH KaueCTBO YIJls, ero o6o-
rauieHve u OpHKeTHpOBKY. 3a Tekylllee TIATHJIeTHe OYAET yReaIHueHa
H f006blua Topda, MecTHHIX yIyledl u CJIaHUeB.



PA3JIEJ BTOPOR
TONKU

Faasa IV
OCHOBHBIE XAPAKTEPHCTHKH NPOUECCCB IrOPEHU4A

§ 17. OBLLLIUE NMOHATHA O KOTEJBHON YCTAHOBKE

B kauecTBe TeNJOHOCHTEJs, JAOCTABMASIONIErO TEIIOBYIO dHEPrAHio
K ee noTpeGuTesisiv, OOBIYHO HCHOJb3yeTCs Iap WJIH ropsuas BOXA.
B ofoux ci1yyasx KOTeslhHast yCTAHOBKA NIpe/CTaBJIsieT co6Goit renepa-
TOp, npeofpasywLil B TelJI0 XHMHIECKYIO SHEPTHIO TOIJIHBA,

OCHOBHEIMH 3JeMEHTaMH COBPEMEHHOH KOTeJbHOH YCTAHOBKH
ABJSIIOTCA: TONMKa, XO0TeJ, NapomeperpeBaTeab, 3KO-
HoMalisep, BO3AYyXONOAOrpeBaTenb, B LeJIOM — Ha3H-
BaeMble KOTJIOATPEraTtoM, a TakXe TATOXYyTheBLIEe, THTa-
TeJdbHHE ycTpoficTBa, O6GOpPYyROBAHHE TOMNJHBO-
NOJAauYk M 30JO0yAaJeHHsT PaGoudMH TeJaMH, y4acTBY:O-
WHMH B IIPOIeccax TeMJIOBbIX TpaHChopMauui, CJAYKUT TONJAHB O,
BO3JYX, BOJA.

TonsuBo, cropasi B TONKe, T. €. BCTYIasi B XVMHUECKYIO DPeaKUHIO
C KHCJIOPOAOM BO3]yx4, 96pa3yer ropsiyde rassl, KOTophle majee OpA
MOMOIIM TATOBBIX YCTPOHCTB HPOBOASITCA IO TAa30XORaM KOTJoarpe-
raTa, OXJIaXaaloTcs U BEIOPACHIBAIOTCS B OKPYXKAIOILYIO CPEny.

B GapaGane mapoBoro KOTJa map MOJyyaercst HACHILEHHBIH, H B
cilyyae HamOGHOCTH OH IleperpeBaeTcs IYTeM IPOIyCcKa HO 0COGHIM
3MeeBHKaM, pacloJjiaraeMbiM B OoJbLUIHHCTBE CJy4YaeB 3a MepBbIM
rasoxonoM Korsa. IlonyyeHHble B TOIKe ra3bl, MPOiilst KOTeJa H Hepe-
rpesaresib, OOBIUHO HMEIOT BHICOKYIO TeMmepatrypy — okojio 300—
450°, u HX HEBHIIOZHO BHIOpACHIBaTEL B TPYGY. [/ NOBHILIEHHS 3KOHO-
MHYHOCTH YCTAHOBKHM 32 KOTJIOM YCTAHABJHBAIOT IONOJHHTEILHBIE
TIOBEPXHOCTH HArpeBa: SKOHOMali3ep, NOJOrpeBalOmINi BOAY, HAYILYIO
Ha OHTAHHe KOTJA, H BO3JYXONOXOTpeBaTeslb, CHAGKAIOIMHUA TOIKY
FOpSIYMM BO3JYXOM.

B OTONHTENIbHBIX YCTAHOBKAX BO3AYXONOJOrpeBATENH IO IIPHYHU-
HaM, 0 KOTOPHIX OyIeT yKasaHO B JajbHeiillleM, NOKa He MOJYYHJIH
CKOJIbKO-HHOY b 3HAYHTENBHOrO DAaCHpOCTPaHEeHHd,

B Hacrosiuiee BpeMst HAHG0JIBIUAM paclpoCTPaHEHHEM MIOJNB3YIOTCS
TAK Ha3plBaeMble BOJOTPYOHBIE KOTJIH, NpefcTaBisiomue coGoi
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repMeTHYECKH 3aKPbIThle COCYbl, COCTOAIIUE H3 GOJBIIOTO KOJHYECTBa
KUNATHIBHEIX TPY6 (pHC. 92 1 96), KOHHBl KOTOPHIX BBAJILLOBAHbI
B GapafaHbl WIH KOJIEKTOpH. KOTVIE, KUNATHJAbHBIE TPYOB! KOTOPHIX
TOJILKO HEMHOTO HAKJOHeHBl K ropu3oHTy (puc. 10 — xoTenm B MOH-
Taxe), Ha3biBAIOTCA TOPU3OHTAIBLHO-BOXOTPYOHEIMH B OTJIHYHE OT
BePTUKAJIbHO-BOAOTPYOHBIX (puc. 11) — ¢ Tpy6aMu, pacrosoxKeH-
HbIMH 60J1ee oTBecHO. KoTes 3amosiHAeTCs BOnoH MpHMepHO A0 cepe-
JUHB BepxHero 6apabaHa, BepXHsASA 9aCTb KOTOPOTO UCIONb3YeTCs AJIS
c6opa napa. I'opsiume rassl, moJydyeHHble B TONKE, OMBIBAIOT TPYGH
KOTJIa, BHYTPH KOTOpPBIX HAXOZHUTCS BOAA; MOCAENHsi AOBOAHTICA AO
KHMIIEHHs, W o0pasymiolmuecss Ha MOBEPXHOCTAX Harpesa My3blpu Iapa
BBHIHOCATCA B I1apoBoe NpOCTPAaHCTBO. KuUNATHAbHBIe TPYGHI, GJHKe
pacrnoJioxeHHble K TONKe, oGorpesalorcd Gojee HHTEHCHBHO H B HHX
ofpasyercs MapoBOLsHAA SMYJbCHS C 00bEMHBIM BECOM MeHblle, yeM
uMeeT BoJa. Tak kKax BCe KHNSTHIbHBIE TPYGbI COEAHHEHBl MEXIY
co6oii, 06pasys coobuialomuecss COCyAH, TO H3-3a PasHbIX 0GBEMHBIX
BECOB B KOTeJbHBIX Tpy6ax B KOT/Ie HaupHaercs uupkyasuus. [1o
MeHee oGorpeBaeMbIM TPyGaM, HaXOAAIIHMCS B NOCAEAHHX Ta30X0AaX
KoTJa, Bola M3 BepxHero GapaGaHa ONyCKaeTCsl BHH3, & IO HHTEH-
CHBHO O6orpeBaeMblM Tpy6GaM NOAHHMAeTcsl TapOBOASHAS IMYJILCHS.
ITap u3 mnocsienHeit Bbigessiercsi B BepxHeM OapaGaHe ¢ BOASIHOTO
ypoBHsA (3epKajlo HCIapeHHsi), a BOAA BO3BpAlaeTCa B CHCTEMY TPyO
KOTJ1a.

UeM Jiyuille HUPKYJALUHSA B KOTJIE, UeM YAauyHee ero KOHCTPYKILHS,
TeM Jierye OTHeJseTCs Iap M CKopee BLIpABHHBAeTCs TeMIepaTypa
BOJbl B Da3sJHYHBIX NYHKT4X KOTJA NpH pacronkax, TeM, HaKOHemn,
GHICTpee cMellnBaeTcs NUTaTeJbHAs BoAA ¢ oOmeld Bogod XoTia, NpH-
ofperas TeMIepaTypy, COOTBETCTBYIOLIYIO AaBieHHio, B oramuune
OT KOTJa, B KOTOPOM TeMIlepaTypa BOAH BO BCeX
NyHKTax oOLHHAaKOBa, B 3KOHOMAaH3epe oHAa Bes3ne
pasHas; 3TOT mHmpolnecc INOCTENEHHOro Harpesa-
HHSI XapakTepeH AJsS BOASIHOIO 3KOoHOoMAalisepa
H IJs BOJLOTpPeHHHX KOTJOB.

KoresbHana ycraHOBKa MOXKET H HE HMeTb BCeX MePEeYHCAEHHBIX
3JIeMEHTOB; TaK, MOI'YyT OTCYTCTBOBAThH BO3AyXOIOZOTrpeBaTeNb, BOAS-
Holf 3KOHOMafizep, mapoleperpeBaTesb, a TakKe HHOIZA H KOTeJ,
3aMeHAeMEI B BOJOrPeliHOH yCTaHOBKe BOASIHBIM 3KOHOMAai3epoM ¢
HEMIOCPEACTBEHHO K HEMY NMPHKIIOUEHHOH TOMKOH.

Ha puc. 9a u 96 IpUBOAHUTCS UepTeX KOTENIBHOH YCTAHOBKH, CO-
cTosillled H3 BEPTHKAJbHO-BOLOTPYOHOrO KOTJIa C IPHCOENHHEHHOH
K HeMy TONKol, MexaHHUeCKH 3a0pachiBaiollefi TONJIMBO B TOIKY.
Urofbnl He 3aTEMHSIT YepPTEXKA, YaCTh TPYO KOTJA, KaK HAXOASIIHXCH
B nipefesiax Ia3oXOLO0B, TaK U B 3KPAHHDYIOUIUX TOIOUHYIO KaMepy,
[OKa3aHa TOJbKO B OCEBBIX JIMHHsX. Ha mpogoJbHoM paspe3e MOKa-
3aHb raGapHThl TaporeperpeBaTesis, a Ha cJejayiollefl NPOeKNMH
MOJKHO BHJIETh KOHGHIYypamHIO 3MEeBHKOB MaporeperpeBaTess,
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Konnpl 3MeeBHKOB IMPHCOEIMHEHB K BXOXHOMY H BHIXONHOMY KOJIIeK-
TOpaM, PacnoJIOXKeHHBIM 110 GOKOBBIM CTOPOHAM KOT/a BHE ero o6my-

POBKH.

3a KOTJIOM YCTaHOBJIEH BONAHO! KOHOMAli3ep H3 UYryHHHIX pe6-
pucthix TpyS. [TuraresbHas BOJA NOC/IEN0BATENbHO IPOXOIHUT TI0 BCEM
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Puc. 9-a

Tpy6aM, ABHrafch Mo psfaM TpyG cHH3Y BBepX. [1o BEIXO#E H3 IKOHO-
Mali3epa Hojorperasi BoJa HANpasisercss Ha NMATaHHE KOTJIAa B Bepx-
Hufi 6apabaH. Ha puc. 9a u 96 nokasaHo Takxe YCTPOHCTBO CHCTEM
TOIUIMBOIIONAYH ¥ 30JI0yAaJieHns. B BepxHefi yacTi 3qaHHS KOTEALHON
pacnoaaralorcsi 6YHKEpH, B KOTOpHe TOIMIHBO NONACTCS MeXaHHYe-
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CKMMH IIPHCNOCOG/IEHHAMH, 8 H3 HUX OHO NOCTYIAeT K TOIMKAM 3a cueT
cuJibl TsKeCTH. Eciin koTes1 060pyAyeTcst KOMOCHHKOBEHMHE pelleTKaMH
¢ PYYHBIM OGC/TyXKHBaHHEM, TO OGBLIYHO TOIIHBO IIOABO3UTCS K TONOY-
HOMY cppomy Ha BaroHeTxax, IepeMelllaeMblX MO Y3KOKOJIEHHOH »Ke-
JIe3HOH Jopore BPYYHYIO. Haﬂ,o6Hocrb B OyHKepax B TaKOM cCilydae
oTnajaer.
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Puc. 9-6

B mepsom sTaXe KOTeNbHOTO 3AaHHS NOKasaHa BaroHeTka, Ha
KOTOPOH OTBO3fATCH ILJIAK H 30J1a 3a NpPeaein KOTEJLHOM. Ilnax u
30/1a C IOJIOTHA KOJOCHHKOBON pelIeTKH IIOCTeNeHHO OTBOASITCS B
LIIaKOBEIH GyHKep B pesy/bTaTe NOKAaUMBAHHS KOJOCHHKOB. B Heko-
TOPBIX KOHCTPYKUMAX LIJAK HANPABJAETCS B GYHKep NPH NepHOLHYE-
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CKOH YHMCTKe TONKH, KOI4a YacCTh IOJOTHA KOJOCHHKOBOH pelleTKH
noBopauuBaercs Ha yroa B 90°, ofpasys TakuM 06pasoM IpoeM,
yepe3 KOTOpHIA BPYUHyI0 M cGpacbiBaeTcs mwiak. Ouarosble OCTaTKH,
NOCTyNHUBIIKME B IINaKOBHIH GyHKep, COPacHBAIOTCS B BaroHETKY, 3a-
JIHBAIOTCH BOXOH U BHIBO3SATCS M3 KOTEJLHOH.

O6mypoBKa KOTJa NPOU3BOAMTCS KHPIHYOM, IIDHYEM B MECTax C
BLICOKMMH TeMIepaTrypaMH cTeHBl (yTepyloTcs OTHEeYIOpHBIM KHp-

Puc. 10

nuyoM. O6MypoBKa BhIKJIAABIBAETCA Ha MKHE. B MeCTax MOHUKEHHBIX
TeMIlepaTyp HHOTAA IIPHMEHSIOT CJOXHHIA pacrsop. O6GMypoBka
CHADYXH YKpemjsieTcd MeTa JHYecKHM KapkacoM. ['asoxonsl KoTia
OTIeNI0TC APYT OT Apyra LIAMOTHBIMH NEperopoakKaMHu.

B cryuasix HeOGXOAMMOCTH IO T€M HJIM HHBIM NMPHYHHAM BHIKJIIO-
YyeHHs S5KOHOMaksepa rassl MOTYT OHITh HallpaBJ/eHbl B COOpHELE 6OpOB,
MUHYsI 9KoHOMalizep (cM. pHc. 9a). KomnnuecTBo muratenbHOH BOMHL,
II04aBaeMOl HaCcOCOM 4Yepe3 3KOHOMaiisep B KOTes, peryJupyercs
BPYYHYIO HJHM aBTOMAaTHYeCKH, ¢ TeM 4TOObl YpPOBEHb IHTaTeNbHOH
BOJZIbI HAXOMHMJICS B IIpejie/laX BOAOMEpHOro cTeKaa.

Koren npu H3roTOBJNEHHH PACCYUTHIBAETCS HA ONPEJeseHHOE AaB-
JieHde, HaOMIONeHNe 33 KOTOPLHIM IIPOM3BOAMTCA Ho MaHoMerpy. Ilo-
CJACAHHH SIBASETCA ONHHM M3 OCHOBHHIX INPHOOPOB, IO KOTOPOMY
cJiesT 3a pabotoil Korna. Ecaiu yBennuuBaercs pacxoj napa, To Aas-
JIeHHe B KOTJIE NajaeT, Koyerap HaudHaeT pOpCHPORATR TONKY, YBEJIH-
YHBas Nojauy BO3AyXa H TOILIUBA.
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§ 18. MPOCTEALUASI CXEMA TOMOYHOI'0O YCTPONUCTBA

IMpu cXKHMraHM¥ TBEPAOTO KYyCKOBOrO TOIVIHBA Ha KOJIOCHHKOBOH
pelieTKe IOJ MOHATHEM «TONMKa» IIOAPAa3yMeBalOTCs: KOJ O CHHU KO-
Bas pelleTkKa, noajepxupaouas cioil KYyCKkoBOro
TONJAMWBA, ¢ NOeJbl0o TINpoBeAeHHUS uYepe3 Hero
rpe6ypuerocs AJs TOpeHHS BO3AyXa, H TONOY-
HOEe MPOCTPAHCTBO, B KOTOPOM CropaiT ropouyue
JeTyuHe BelleCTBa.

PaGora mpocToff KOJOCHHKOBOH peLIeTKH ¢ PYYHBIM OGCTYy>XHBa-
aueM (puc. 12) mpoucxoaut TakuM 06pa3oM: KOUerap IepHOLHYECKH
sabpachiBaeT HOBbIE NOPLHH
TOOJIMBA Ha JeXallHi Ha
pelieTKe ropsAUIMA CJIOH H
OUHIIAET TONKY OT 30Jbl H
maka. Ceexe3sarpyXeHHoe
TOIVINBO, TNONaxas B 30HY
BBICOKHX TeMIlepaTyp H Ha
HakajleHHble KYCKH, HaYHHa-
er OBICTPO NOACYIIHBATHCS,
3aTeM rasuQuuIHpOBATHCS,
[IpHYEeM BBHLIE/ISIOUINECS BO-
IAHOH nap u JeTyuHe Belle-
CTBa HANpABJSAIOTCS B TO-
[I0YHOe TPOCTPAHCTBO, THe
U CropaloT HX roplouHe aJe-
MEHThI, @ KOKC I'OpHT, HaXxOAsCh Ha KoJocHHKaxX. HeoOxomuMbiil AJst
TOPeHHMA KHCJIOPOA MAOCTABJASCTCA C BO3AYXOM, NOCTYNAMOUIAM IOK
KOJOCHHKOBYIO pelleTky. Bosayx 3a cueT TArM H BeHTHJAATODHOTO
OYyTb BXOAHUT B NOAJLYBasO, Jajee NPOXOJHT yepe3 KOJOCHHKOBYIO)
pellleTKy, IIOTOM 4Yepe3 CJOH TOIJIMBA, BCTYNAs B peakUHio ¢ NOCJEN-
HHM, OCTaBIIAsCA YacTh BO3[yXa nonajaer B TONOYHOE IPOCTPAHCTBO
H PacXofyeTCs Ha CXKHraHHe roproouell 4aCTH JIETYYHX BEUIeCTB.

Cnenyer oTMeTHTh 60JIbIIOE JOCTOHHCTBO MPOCTON KOMOCHHKOBOR
pellleTky, CBsI3aHHOE C [IBONHBLIM 3a’KUraHHEM CBeXKe3arpyKeHHOTG
TomJIiBa. TOIJIMBO 3aXKHraeTcsi CHH3Y OT IOpSIIEro Ha DEeIleTKe CJIOS
U CBepXxy BCJCICTBHE M3JyYeHHS rOpsIlIero, CHIbHO Harperoro ¢axesna,

B nmanpHelfimieM nIpH PacCMOTPEHHH IUIAXTHHIX M MEXaHHYECKHX
TOIOK MOXHO IPOCHEHTb CTPEMJIeHHe NOAOHTH K JABOHHOMY 3a)KHra-
HHIO ¢ Llesbio ofecnedeHuss GHICTPOTO OPEHHS TOIVIHBA B CJIOe.

&
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§ 19. NPOLECC FOPEHHA

Ecnu ropioune 3/eMeHTH, Haxonsliiecs B TONAMBE, CrOPAiOT NOJ-
HOCTBIO, T. €. NOCJIE peakI¥H TopeHHs yriepoma noaydaerca CO,,
Bogopona — H,O u cepoi — SO, TO QTXOAfAIIHE H3 TONKH Traski
B CBOeM coOCTaBe He OyAYT HMEeThb ropioyux 3/JeMeHToB. OaHAKO NPE
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HEYMeJIOM KOHCTPYHPOBaHHH TOIIKH HJIH TIPH HENpaBH/JbHOM ee obciy-
JKHBAHHH MOXHO B De3y/IbTaTeé PeaKIHH CropaHHsi MOJYYHTb W TOPIO-
ude razoo6pasHble BeleCTBA; 5TO YKa3HIBAET, UTO He BCH XHMHUecKas
SHeprusi BHAEIHJIAChL B IpOIecce CXKHUraHHs, 4acTh ee ellle ocTajach
B OTXOASIIMX Tasax, M, CJeJoBaTe/bHO, B ALIMOBYIO TpyOy momamyr
He TOJIbKO Tasbl MOJHOIO CrOpaHus, HO H TaKHe, KOTOpHIe elle MOTJIH
6Bl CrOpeTh U BHUAENHTh TEIIO,

Koneuno, nono6uas pa6ota TONKH HexXeJlaTeJbHA, HAN0 CTAPAThCS
TI0/IHER HCIONB30BATh XHMHYECKYIO SHEPTHIO TOIUIHBA, a HE BHIGpAcH-
BaTh €e YaCTHYHO B OKpyxKaloltyto atMocdepy. B mannHeiimem 6yayT
paccMoTpeHbl NPHYMHBL, BLI3BIBAIOLIME IIOTEPH OT 3TOH Tak HasbiBae-
MO XHMHUYECKOH HENOJHOTH CropaHus B ormuuue or
XHMHYECKOH HMeeTcs ellle MeXaHHUYeCKass HeNOJHOTA Cro-
P aHHd, NPOHCXOASIIAS BCJAEICTBHE TOrO, UYTO YaCTh MEJKHX YaCTH-
UeK TOIJIMBA MPOBAJHBAETCs B MOAAYBAJIO Uepe3 HIeAH KOJOCHHKOBOM
peileTKH (IpoBaJ), a TaKxke BLIHOCHTCS H3 CJIOSI, OCaXAasCh 3aTeM
B rasoxojax HJIH BMeCTe C OTXOASIIHMH ra3aMHi pacceHBasich B OKpY-
xarouyio cpepy (ysoc). IIpu 4ncTKe TONKH OT 30JIBI H IILTAKOB HEMH-
HyeM0 BMeCTe CO LlJIaKaMH BLIGpPACLIBAeTCH H HEKOTOPOe KOIHUECTBO
rOpIOYero, COCTaBJSS TPEeThbIO PasHOBHAHOCTL IIOTEPH OT MeXaHHye-
CKOr0 He0KOTa — IOTepH B HNakax. [IpH 4uCTKe TONKH IIJIaKH BBI-
OpaceBalOTCST C BHICOKOH TeMIepaTypoH, co3aaBas IONOJHHTENbHYIO
HoTeplo ¢ (PH3MYECKHM TeIJIOM ILIaKOB.

YroGrl sipue OGPHCOBATbL KapTHHY CXKHTAaHHMA TOIVIHBA B TOUKe,
C/e/lyeT BLIJENHTh OCHOBHBIE (aKTOPH], ONyCKask BTOPOCTENEHHbIe, M0-
3TOMY IIpH PaCCMOTPEHHH TONOYHBIX ITPOIECCOB CUHMTAETCH, YTO Ha
KOJOCHHKAX TODHT KOKC TONJHBA, a B TOONOYHOM
IpOCTPaHCTBe —TrOoplOYHE JeTydHe BemecTBa, XOTd
4acThb JIETYYHX, BEIEAASACh, TOPUT B B CAMOM CJIOe, 8 KOKCa — B TONOY-
HOH KaMepe.

B TonmounoM mMPOCTPAaHCTBE CrOpaloT roplodHe JETYy4He
BEINEeCTBA, H B HEM JJs BO3MOXKHOCTH HOPMAJbHOIO DPA3BHTHS IIpoO-
1ecca ropenusi ofecreunBaeTcs TeMneparypa nopsaxa 1000°. Baxro,
uTOGH Kaxkaas MOJIEKYJa rasa, BHIXOJs M3 KyCKa TOIJIMBA, 3aropasch
¥ JBHMAfCh K KOTJIy, cMorja OBl Cropetb OO MOMeHTa ee
COTPHKOCHOBEHUST C OTHOCHTENBHO XOJIOZHOH CTeHKOH KoTaa. B mpo-
THBHOM CJyuae MOJIydYaloTcs OXJaXKAeHHe M 3aTyXaHHe KOHHa Ivia-
MeHH, CONPHKACAIOIErocs ¢ KOTJIOM, YacTb FOPIOYHX HE CTOPHT H YJle-
THT B TPYGy, CO31aBas OTePI0 OT XUMHUECKOH HENOJHOThl CrOpaHus,
B COCTAB KOTOPOH MOTYT BXOAHTh PasJHyHble YTJeBOAOPOAb, BOLOPOL
¥ OKHChb yIVIepOAaa.

Taxum o6pasoM, MoJieKyJaa rasa, ypjaekaeMas TAroM, JE€TUT U B TO
xKe ppems ropur, is cropauus TpeGyeTcs BpeMsi; CJIeNOBaTEeNbHO,
HaJ0 YCTAHOBHTb ONpeeJeHHO} AJHHE NYTh OT IO L0 CTEHKH KOTaa.
3ToT NMyTh B CBOW OYepenb OGYCJIOBHT HEKOTOPHIA 06bEM TONOYHOrO
MPOCTPAHCTBA, HEOGXONMMbIA AMSt NMONHOTO Cropanus. CI0XKHOCTE
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TeOpPeTHUECKHX IIOJCYETOB CKOPOCTEH TOPeHHs Pas3JHYHBIX IO CBOEMY
COCTaBY Ta30B, BhleJseMbIX NIPH HaKa/THBaHHH KYCKOBOTO TOIJIMBA H
CropalollkX B TONOYHOM MPOCTPAHCTBE, [IOKA He II03BOJIAET PAaCYETHHIM
NYTEM pelIHTh BONPOC O BHIGOPE HNOMKHOrO 0GbeMa TOMOYHOTO Npo-
crpaicTBa OOGBIKHOBEHHO JJISt Pa3JIHUHBIX 110 CBOEMY COCTaBY TOILIMB,
a TakXe W NMPUMEHHTENBHO K ONpEeJeseHHBIM CHCTeMaM TOHOK JKCTe-
pHMeHTaJbHO BHIICHAETCH HONYCTHMOE TeNnJOBOE& HanNpsd Xe-
Hue o6GbeMa TOMOYHOIO mpocrpancrtsa. VMes mo-
ApoOHBIA uuppOBOH MaTepHaJs, HM YXKe B aajpHefiuleM IOJL3YIOTCA
[IPU [IPOEKTHPOBAHUH OJHOTHIIHBIX TOMOK

Tennosoe HanpspKenue oGbeMa TONOYHONO INPOCTPAHCTBA BHIpa-
KaeTcsd 3aBHCHMOCTBIO

Q. TBIC Kkaa/mduac
V1
n
rae Q== BQ. — KOoMMuecTBO TeIJa, BBIAEIAMOINEECT OPH CIKUTAHHH
B xe/tac TonyquBa C TEIVIOTBOPHOH CIIOCOGHOCTBIO
ero paboyero coctasa Qp kxas/ke;
V ,— 06beM TOMOYHOrO MPOCTPAHCTBA B M3,

Jlas paccMaTpHBAEeMOIO cJyyash CXKHIAaHHS TOMJIMBA HA KOJOCHH-
KOBOH pemlerxe o6beMOM TONOYHOrO NPOCTPAHCTBA CJaedYyeT CUHTATh
Ky6aTypy, OrpaHHUMBaeMyl0 CHH3Y CJOeM TOIJIHBA, CBEpXy — TpYy-
Gamu KoTia H ¢ 60KOB — creHaMu o6MypoBkH. Ho He Bcerpa o6bpem
TONOYHOrO INPOCTpaHCTBA oOmnpenesnsdercss TakuM o6pasoMm. CooTser-
CTBYIOIIME YKa3aHUsi NPHBOASTCA IPH PacCMOTPEHHH TOIOYHHIX YCT-

po#ictB 3HaueHus ~y» IPH KOTOPHIX He noJyyaeTcs CKOJIBKO-HHOYAB

3HAYUTENBbHOH NOTEPH OT XHMHUYECKOH HEMOJHOTHl CTOpaHHs, NpHBe-
AeHol B Taba 25, MaMeHsis 4MC/IATENb STOTO BLIpaXKeHHs, T. € H3Me-
Hag B, ogHoBpeMeHHO HaLO COOTBETCTBEHHO H3MeHHTh H V.. TaruMm
o6pa3oM, KOHPHTrypaHnHs BHINOJHEHHOIO TONOYHOTO
o6beMa oO6ycaoBiHBAaeT HNpelelbHOE CXHTAaHHE
TonJaHBa 3a | gac.

Ha xonocHukoBO# pelleTKe TOPHT KOKC TOI-
J U Ba TAroBble H 1yTbeBHie yCTPOACTBA MO3BONSAIOT YCTAHOBHTh Pas-
HOCTb AaBJIeHHH IIOJ C/loeM H Haj CJI0eM TOILIMBa, 32 CUET KOTOpOit
BO31yX OyneT IPOHM3LIBATh CJOH

T'openue yriepopa B Cjioe SKCIepHMEHTANBHO H3YYajioCh MHOTHMMH
HCCJIE0BATENSIMH, OTEUECTBEHHBIMH M 3apYGeXKHBIMH, HO Pe3yJbTaThl
HCCJeNOBaHUA N0 MOCHefHEr0 BpeMeHW NOJyuyasuch BechMa pasHo-
PeUHBLEIMH.

Jlaypearom Cragnuuckoit npemun X W Kosoanessim B pesyJibrare
IPHMeHEHHs] OUeHb TOUHOH H OPHIMHAJLHOH METONMKH 3KCIepHMEH-
THDPOBAHHS H3yYeHa KapTHHA TOPeHHsi yriepona B cioe OcHOBHbIE
HCC/IeOBAHUS OBUNH NMPOBeJeHbl IPH CIKHTaHHH 3JAEKTPOLHOTO YIVId,
HMmeroutero B coeM coctase 98,6% yraepona.
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Hononnutensko GblIH HCC/IENOBAHB YCIOBHSI TOPEHHS YIJIEpoAa
B CJOsIX: NOAMOCKOBHOIO yIJIsl, APeBECHOr0 YIJsi W aHTpamura. Teue-
HHe Iponecca ropeHHs IO BHICOTe CJIOA TOIIMBA yKa3aHo Ha puc. 13,
14, 15. Kak 3T0 BHIHO H3 NPHBOAMMBIX I'padHKOB, KAYECTBEHHO Xapak-
Tep TOPeHHs CJI0A OCTAeTCs HeM3MEHHBIM IJ1s BCEX TOIVIMB.

Yacruupl KHCopoga BO3AyXa, BXOAS B cJIOH# TOILIHBA, BCTYNAKOT
B peakuuio ¢ yriaeposoM c obpasopanuem CO; m CO. KosnuecTBo
YTJIEKUCTIOTH JOBOJILHO OGBICTPO HapacTaeT, JOCTHras MaKCHMyMa,
[OCJ/Ie 4ero HaYHHACT PE3KO YBEIHUHBATHCH KOJIUUECTBO OKHCH YIve-
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HHe B CJ0O€ aHTpalldTa. HHe B CJO€ NOAMOCKOB- HHE B CJOe JPeBECHOro

Pasmep yacrnm 7,2— Horo yraa. Pasmep uya- yras. Pasmep  wacTHR

9,0 mm, cxopocts pAytha cruy 4,8—6,0 mm, cko- 6,0—7,2 MM, OKOpOCTB
0,5 M/cex pocte aytea 0,5 M/cex aytesn 0,5 mfcex

pona, a CO; napaer. Heo6xoauMo OTMETHTB, 4TO peakuus ¢ o6paso-
BaHueM CO Ha3bIBaeTCs HEHOJNHLIM FOPEeHHeM, TaK KaK Telja Bblie-
JsieTcs MeHbllle, yeM IpH cropaHun B CO,. ¥raepon, cropas s CO,
BhteqsAeT Jullb 2 179 kxaa/ke.

Bech nponecc CropaHus €J10s NOAPa3/eserTcss Ha ABe 30HEI: OKHC-
JIHTENbHYI0, B KOTOPO! HMeeTcs CBOGOLHBIH KHCJIOPOA, H BOCCTAHOBH-
TeJbHYIO, rae npoucxonut pearupoanye CO; 1 C mo ypaBHEHHIO

CO, +C =2CO.

Dra peakuys #AeT ¢ NOMVIOLIEHHEM TeIa,

JeranpHo M3ydasi NIpH PasHYHBHIX YC/JIOBHAX TODEHHE YIjepoaa
B cioe, X. M. Kosioaues caenan psf BbBOAOB, KOTOPHE MOTYT GLITH
HCTIOJIb30BAHBl B NMPAKTHYECKHMX YCJNOBHAX IIpH CJOEBOM CXKUTAHHH
TBEPAOro TOIIHBA.

[naBrefiline M3 3THX BBIBOLOB, OCBENIAIQUIHE XApAKTepP TOpeHus
CJ10S TOIVIHBA, CJAEAYIOLINE:

1) npm yBeJWYEeHHH CKODOCTH AYTbSl pa3Mep KHUCJIODOMHON 30HMLI
OCTaeTCs. HeM3MEHHbIM, pPaBHBIM J/IS aHTPAalMTa NpUMEpPHO 2,5 nma-
MeTpa, a Ha APEBECHOM H NOAMOCKOBHOM YIJISX — nopsinka 1,5 qua-
MeTpa YaCTHI CKHIaeMoro TOIVIMBA;
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2) IpH 3ajaHHOM pexHMe IpoHEcCa MAKCHMallbHOe 3HAaueHHe
TeMIepaTypsl B CJIOE COOTBETCTBYeT HauGosbiuel KonueHTpauuy COs,,
T. €. OTHOCHTCS K KOHIY KHCJIOPOJHON 30HBHI;

3) mpH HAarpeBaHMH BO3AYXa pa3Mephl 0GeHX 30H — KHCJIOPOLHOH
¥ BOCCT2HOBHTEJBHOH — 3aMEeTHO COKPalllaloTCs.

PexuM paboTH TONKH HPH CJI0eBOM CXKHTAaHHH TOIVIMBA MOMKeET
ObITh IBOSKHM.

MoXHO nepXaTh Ha pelleTKe TOJNCTHIA cJIofi TOIIKMBA, C TEM YTOGH
3aXBAaTHTb H BOCCTAHOBHTEJbHYIO 30HY, TOrla 4epes cjofl He Gyner
IPOXOAHTh H3GLITOYHBIE BO3AYX, KHCJIOPOJA KOTOpPOro Tpebyercs AJIs
CKHTaHMsl TOPIOUMX JIeTYYHX BEIIeCTB B TOINOYHOM IIPOCTPAHCTBE.
B TakoM ciyuyae B TONOYHOE IPOCTPAHCTBO TMPHXOLHTCS BBOAMTL BTO-
puunblii Bosayx. HeoGxomuMo oTMeTHTh, YTO B NOZOGHOM CJayuae
fleperpyskaercs pa6ora TONOYHOTO NPOCTPAHCTBA, YTO BHI3LIBAET He-
06XOMMMOCTL yBeNHUMBAThL €ro pasMepbl. B clioe UpH OTCYTCTBHH
TPaH3HTHOTO BO3AYyXa, HAMpaBJSIOUIEroCs Yepe3 CJOH B TOMOYHOE
OpOCTPaHCTBO, pa3BHBAIOTCS GoJslee BHICOKHE TEMIIEPATYDH], BBI3EIBAIO-
Hi¥e M CXKHI'AaHWM aHTpalHTa Ha NPOCTHIX pellleTKax KopobieHue H
NeperopaHue KOJOCHHKOB, a TaK:Ke IIJaBJjeHHe 1lJlaKa; Kouerapy npH-
xonuTcs BeirpeGaTh U3 TONKH He CHeKUIyocs, a TeCToo6pasHyio Macey.

TIpu cXkuraHud BHICOKOKAJOPHUAHBIX TOIVIME Ha NIPOCTOH pellleTKe
cllelyeT DEKOMEHIOBAaTb BTOPOH MeTOJ CIKHIaHHS, KOTJa Bech Tpe-
6yroIHiCsA A/ TOpeHHs TOIIHBa BO3AYX HPOBOLHMTCS Yepe3 CJIOoH, 4To
o6Jieryaer 3KCIIyaTANHOHHBIE YCJIOBHA NO OGCHYKHBAHHIO TOIKH H
pasrpyxaer paboTy TONOYHOTO IPOCTPAHCTBA.

B TakoM chayyae TOJNHIMHY CJIOSI HY?KHO OIpaHHYHMBATh NpeienaMu
KHCJTOPOAHOH 30HBI IPHMEPHO Ha MaKCHMaJbHBIX 3HaueHHsax CO,.

YBeJIHueHHe TOJMIIMHBI CJIOS TOIIMBA 32 Npefe/bl YKa3aHHEIX MakK-
cumanbHbix 3HaueHuli CO, 6yneT noBHINATh NOTEPIO OT XMMHUYECKOH
HEeNOJIHOTH cropanus (cM. u3MeHenne npoueHToB CO Ha puc. 13,
14, 15).

B npakrtuuecKux yCJAOBHSIX IIPHM SKCIUIyaTalMH TONKH H3-3a HepOs-
HOCTH CJIOEB TOIUIHBA M IIJIaKa B Pa3jIMYHHIX NYHKTaX KOJOCHHKOBOH
pelleTKH, a TakXe BCJAENCTBHE HeONHHAKOBHIX PasMepoB KYCKOB TOi-
JIHBa He BCE YAaCTHIBI KMCJIOPOJA BO3AYXa, HAYIIMe 1O CJOI0, NPHHH-
MaloT yyaCTHe B PeaKlHH ropeHusi. 3HauyuTeJbHAast 4acTh BO3AyXa Mpo-
XOJMT uepe3 CJIOH, He BCTymasi BOOOIe B peakuHio; B AaJbHeflneM
yXe B TOIIOYHOM IPOCTPAHCTBE KHCIOPOJ 3TOIO BO3AyXa, CMelllaBUINCh
C ropIOY¥MH JIETYUHMH BelleCTBaMH, HCIOJb3YeTcs AJs HX CHKHraHHA,
HO BCe & B OTXONSNIMX rasax Bcerga HMeeTcs CBOOOMHBIR KHCJTOPOX,
Jaxe W NpH HEeNOJIHOTe CrOpaHHsS, TaK Kak AN peakKUuH CropaHus
HYKHO XOpolllee B3aHMHOe NlepeMellliBaHHe rOpIOYKX ra3oB H BO3LyXa
B TOTIOYHOM NPOCTPAHCTBE, 4aCTO MPAKTHYECKH OCYIIeCTBJAEMOE B He-
JOCTATOYHOH CTeleHH .

Eciu ciofit Tomsa 6yfer TOHbIIE HOPMAJbHOTO, TO XOTA HENOJ-
HOTa CropaHusi H YMEHBIIHTCS, HO 3aTO CHJIbHO YBEJHYHMTCS B OTXOAS-
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KX rasaX KOJHYecTBO HEHYKHOro, H3GHITOUHOTO BO3AyXa, TaK Kak
yXe Yepecyyp MHOrOo 4acCTHyeK KHCJIOpOda BO3Ayxa Hpofmer yzpes
CJIOH, He yCIeB BCTYNHTD B peakiuio. JIMIIHKE BO3AYX BOWAET B TONKY,
Harpeercs M 3aTeM JOCTAaTOYHO elle TOpAYHM OyAeT BHIGPOILEH B
B ABIMOBYIO Tpyby, NOBBIIag MHOTepl TelJda ¢ OTXOAAIHMH rasaMi.
KpoMe TOro, u3GLITOUHBIA BO3AYX, yBeJHUHBass 0OBEM TONOYHHIX ra-
30B, OyHET CHMXKATb HX TeMIIepaTypy H TeM CaMbIM TeIJIOBYI0 3(dex-
THBHOCTb. CJIe0BaTeIbHO, H Ype3MepHO TOHKME CJOH TomiauBa, He-
CMOTPS Ha YMeHblleHHe HENOJHOTH CrOPaHHfA, TaKXe yxyillaer
TEIVIOBYI0 paboTy TONOUYHOro yCTpoficTBa. HeM poBHee IIpH HPABUJBHO
BBHIODaHHOH TOJIIHMHE KOuerap HepiKHT CJIOH TOm/IHBa, 4eM paBHOMep-
Hee KyCKH 3TOTo TOIJIMBa, 4eM, HaKOHell, Jyyllle 3aBUXpuBaHue a-
KeJla B TOIOYHOM IPOCTPAHCTBE, TeM MeHbIIe MPOHAET HIIHIIHETO
BO3/lyXa, 0OGHAaKO paboTa KOJIOCHMKOBOH peHIeTKH CUHTAeTCs O4eHo
XOpourel, ec/lH K BO3AyXy, TpebylomemMycst Ajs CKHraHusg, nofas-
Jasiercs TobK0 30 % H3GHITOUHOTO.

[TonbicKaTh NpaBHILHBIA pasMep CJI0S TOIVIHBA MOXKHO, IOCTe-
TIEHHO YBeJMYUBAS €0 TOJUIHHY, CHHXKAs TeM CaMbIM KOJHYECTBO
HCHYXKHOTO H BPeJHOTO H3JHIIHEro BO3AYXa; HO 5TO MOXKHO A21aTb
TOJIBKO 10 H3BECTHOTO MIpenesia, MHaye B TONOYHOM IIPOCTpaHCTBE He
CMOTYT BHIFOpeTb BCe IPOAYKTHI HENOJHOTO CropaHus, 4to O6YyAeT BH-
3LIBATH IIOTEPIO TelJa OT HEMOJHOTHI CrOpaHHudd.

ITostomy xopomo paborTalomas TODKa AOJXHA
XapaKTepH30BaThCsg MHUHHMAJbLHO BO3MOXHBM
H36BITKOM BO3JQyXa NpH OLHOBPEMEeHHOM NMOJHOM
CrOpaHMu

TakuM 06pa3oM, NpaBHJIbHO pHOpaHHAad TOJIIHHA
CNOf TONMJHUBA HCOOTBETCTBEHHO DPA3BUHTHII 06BEM
TONOYHOTONPOCTPAaHCTBA TAPAUTHDPYIT X0pOHee
KayecTBonpomecca ropeHus. [Ipu naMeHeHHH KO-
JHYecTBAa CXXraeMoro B efHHULY BPeMeHH TOI-
JHUBacCJJeLYeT, NOJAb3YICh NPUCIOCOBAEHHIMH, YBETUIHBAIOIIAMH
KJIM YMEHbINAUIUMH TATY HJIM AyTbe IOf pellleTkKy, MO A aBaTh
BTONKYG6GOJAbIIeHIHMeHbIIEeBO3yXa, NPHIEeMCJIAOH
TONJHBA B COOTBeTCcTBHYU ¢c BHHBogamMu X. U. Konon-
HeBa AOCJKEH OCTaBaThCsd HEH3MEHHR MIOOBH COTE,

§ 20. 3HAYEHHE TOJIULHHB! CJI0d TONJIUBA

[Ipu cXuraHum TONJHBA Ha KOJOCHHKOBOH pelleTKe, Ha KOTOPYIO
NepHOAUYECKH BPYUYHYI0 3a0pachlBaloTCs HOBLIE ITOPUHM TOIUIMBA,
HeJIb3sl y/AepKaTh OJHHAKOBbIT 10 TOJIKHE caoi. Od GyaeT MeHsATHCA,
JIOCTHrasi MaKCHMaJ/IbHBIX pa3MepoB IIPH 34arpy3Ke CBEXKHX NMOPUHH H
YTOHYAsCh N0 Mepe BHIFODAHHs TONINBA BIpelb KO HOBOH 3arpysKu.
SBneHus:, IPOUCXOASAILHKE NIPK TOPEHHH CJIOs C NTepHOAMYECKOH 3arpys-
KO#, m/UIOCTpUpYIoTes AnarpamMmoit npog. K. B. Kupma (puc. 16).
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Ha pmrarpaMme o ocH abCHHCC OTKMafbBAETCS BPEMs, OTMe-
yaeTcst NepHOJ MEXAY ABYyMs 3arpyskamu tomiaxea. Cunras, 4to tara
He peryJnupyercs, oblilee KOJHUECTBO BO3AYXa, IPOXONSAIIET0 B TONKY
yepe3 CJI0f BO3AyXa, H306pasuTCs JHHHeH ab, MocTeleHHO NOBHIIA0-
weficss O Mepe NPOropaHMs CJNOS H YMEHLIUEHHS BCJICACTBHE 3TOrO
ero rasoBOTO CONpPOTHBJIEeHHS. s NOCTynuBIuero B TONKY Bo3igyxa He
BCe €ro 4aCTHIbl HCNONb3YIOTCA Ha CTOpaHHe KaK B CJIOE, TaK H B TO-
NOYHOM IIpOCTPAHCTBE, YaCTb M3 HHX OCTAeTCs HEHCINOJb30BaHHOH,
NpHYEeM YeM MeHblle JIETYYHX B TONOYHOM IPOCTPAaHCTBE, TeM GOJIbLIE
MoJyqaeTcss BO3MOXKHOCTEH [JI NpPOCKa/Nb3HIBAHHs, He BCTymas B
peaxuHio, OTHIENBHBIX

CTPYeK BO3AyXa. YUHTHI- 2

Bas 3TH COOOpakeHus, Ml _ 'm

Ha AuarpaMMe HaHeceHa l T H l
JuHus ¢d ¥3MeHeHHs KO- HerBarma Haduimon Ensdr 5
JI{yecTBa BO3AYyxXa, MOA- g Bosdyra 3 }' 8
Rai0UIerocs HCNo/b3oBa- ¥ 5.
HHIO Ha [eNH CXHHTaHHf., § "—’Z1,, S S be &5
3arpyxeHHoe Ha rops- §'§ 5% 3 "E}g‘éﬁ
KA CJIOH CBexXkee TOM- §§§ § § § 3 % gé ¢
amBo cavana momcexa- SES|  fYE ¥R 4z 33
eT, IOTOM HauuHaeT 6yp- &3 $3 § Y RENE
HO ra3udHIMPOBaTh, AN S S< &S SFS
CXKHTaHHsl BbIAEJSIONIHX- é Nepuad sqpenun §

Cs1 JIeTYIIMX  BeLIecTB 5 5

yXKe HexBaTaeT BO3AYyXa,
HOSIBJISIETCSL  HEIOJHOTa Puc. 16

CcropaHusi, IOCTeleHHO

Hcyesaollasi Mo Mepe 3aTyXaHHs Ipollecca KOKCOBaHMs 3alpolled-
HBIX MOpUMH TomIuBa., K KOHIY NepHofa MeX1y OTAEIbHBIMH 3arpys-
KaMH TOPHUT IVIaBHBIM 06pa3oM KOKC Ha pelleTKe M IIPH YTOHYEHHOM
CJI0e TOJNyyaeTcsi NMOJHOe CropaHye ¢ GOJBLUIMM H3OLITKOM BO31yXa.
Takum 06pa3oM, MpH CXHTaHHM KYCKOBOro TONJHBA
Ha XKOJOCHHKOBOH pemeTKe ¢ PYYHBHM 06CAY XH-
BaHHeM NDHXOJXHTCHA CYHTATHCH C ABYMs IOTe-
PAIMU: XMMHYECKO}) HeNOJHOTOH cropaHus B Hep-
Bhle MOMEHTH IIOCJNe 3arpyskH M YyBeJHUeHHOH
norepel c OTXOASUIHMH ra3aMu B KOHI[e.

H3amenerre TpeBSyIOILErocst KOJMHUECTEa BO3yXa AJs TOPEHHS B Te-
yeHHe MePHOLA XapaKTePU3yeTCsl KpUBOIH ef. B cyuiHocT GhLTH TOJILKO
IBa MOMeHTa XOpollell paGoThl TONKH 0e3 Upe3aMepHOT0 H3GHITKa BO3-
Iyxa W IpH MOJHOM CrOpPaHHH — 3TO B MeCTaX NepecedyeHHs JHHHA
¢d u ef. I1oaToMy Npyu CXKHIaHMH TONJIHBA Ha KOJNIOCHHKOBBLIX pelleT-
Kax NPHUXOJAUTCS MHDHTHCA C BOSHHKAIOMIMMM IIPH 3TOM TeNJIOBHIMH
notepsMH, OOYCJIOBJACHHBIMH IlepHOJHYeCKHM 3aGpachlBaHHEM TOI-
JiuBa. IIpn SKCIepHMeHTHPOBAHHH YCTaHABJAHBAIOT TAKyl0 CPERHION
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TOJIIIHHY CJIOST TOIVIHBA, uTOOBl CyMMa [OTePb OT HENOJHOro Cro-
PaHusd H ¢ OTXOAALIMMH rasaMH JOCTHTaja Gbl MHHHMAJbLHOTO 3HA-
YeHHUs,

CrnenoBaTeslbHO, MPaBHJAbHO BHOpaHHas TOJIMHHA
cJOod TONJuBAa GyLeT ABJATHCSA B fAaHHOM cayuae
NuHHEeH, OKOMTOKOTOpOKONebmeTCcACAOi TONJHUBA,
NOBHIAAChNPH 3arpy3ke U NOHHXKXafACh NpPpH IOPO-
r a p e. OueBHIHO, YeM MeHbllIe NOJYYHTCS JHANa30H ITHX KoJeOaHHH,
TeM OjHXe OYAyT NMOAXOAHUTh YCJOBHSL TOpeHHS K HOPMAJbHHIM,
MeHbIlle GYAYT MeIIKH, o6pa3yeMble B3aUMHLIM IlepeceuyeHreM JIHHUHA
cd u ef, a 3TOr0 MOXHO JOCTHTHYTb, Yallle 3arpyxasg TOI-
JHEBO 6Gosee MedKHMu NOopuHUsaMuU. Ilocaennee meponpus-
THEe OCOGEHHO cJiefyeT NONUEePKHYTh, TAK KaK KOouerapbl 4acto ero
HIHOPHPYIOT.

ITepHoasl Mexay OTAEILHEIMH 3a6POCaMH TOMJIHBA PEKOMEHAYeTCs
6paTh npu aHTpauuTe (Haubosee TEIVIOIJIOTHOM TOILIHBE) 7—8 MHH.,
JUIST OCTANbHEIX TOIJIHB JKEJIATEJIbHO elle Kopoue.

B npakKTHKe TOTNKOCTPOEHMS yiKe IHITATHCh YHHYTOXKHTb 3TH He-
(dexTel paGoOThHl KOJOCHHKOBOH pellleTKH. Tak, B TONOYHOE NPOCTpaH-
CTBO B NepHOA MaKCHMasbHOH rasutHKauuy BBOAMJICA KOGaBOYHBIH
BO3IYyX. Peryn1upoBka MOMEHTOB BIyCKAa 3TOro A06aBOYHOTO BO3AYyXd
JIOJIXKHA TPOM3BOJHTLCS KaXAblli pa3 NPHMEHHTENIbHO K COCTaBY TOI-
JIHBA H YCJOBHUSM ero CXKHI'aHMs, HHaue BMECTO IOJIb3bl MOXKeT MOJy-
YHThCS Bped; IMIaBHBIM 006pa3oM BCJAeACIBHEe 3THX O0OCTOATENLCTB 3TO
MEepONpHATHE H He NMONYYHJIO pacnpocTpaHenHs. pyraM Meponpus-
THEM, YJIyYHIaIONIHM TEnJoBY0 paboTy TONXH M o6JerdyarouiuM TPyA
Koyerapa, SIBHJIOCh COKPalleHHe IOYTH A0 HyJIS HHTePBAJOB BPEMeHH
MeXJy OTAeJNbHBIMH 3arpy3KaMH M BBefleHue HellpepLIBHOH 3a6pOCKH
TONIHBAa OCOGHIMH MeXaHH3MaMH, TaK HasblBaeMbIMM «MeXaHHYe-
CKHMH KOUerapaMu».

B maxrtHeIX TOnKax (pHc. 33), a TaKXe Ha MeXaHHYECKHX pellleT-
Kax (puc. 66) cJoii TOnJIKMBa, H3MEHSASACh N0 TOJNIHHE B MPOCTPAHCTBE,
YTO AJI1 HEKOTOPHIX TOIIHB M TONOK Leslecoo6pasHo M O 4eM Gyner
FOBODPHThCSL HHXKE, HE H3MeHseT CBOHX pa3MepoB Bo BpeMenu. [lo-
3TOMY B NMOAOGHHIX CAYYasix MOXKHO, YCTAHOBHB HOJIXKHBIE COOTHOIe-
HHUS 10 TOJILHHE CJIOS, AOCTUTHYThL IOJHOTO CrOPaHHs, H ONTHMAaJlb-
Has cyMMa NOTepb MOJYYHTCS NPH OTCYTCTBHH OXHOH M3 HMX, T. €.
HellOMHOTHl CrOPaHHus.

Tpebyromuiics 06’beM TOIOYHOIO NMPOCTPAHCTBA BBIICHAETCSA B IIPO-
[ecce MpOeKTHPOBAHUA ToNKH. HyXHYIO TOMIIHHY CJIOS yCTaHaBJIH-
BalOT IPH KCIJIyaTallHH B 3aBHCHMOCTH OT COPTa TOIINBA, KPYITHOCTH
ero KyCKOB, BJIaXKHOCTH, CTPYKTYpBI, CTENIeHH TOpPIOYECTH U Ip.

KoutpoJiupoBath, yJauHo Jiu BHOpPaHa TOJINIMHA CJIOSA, MOXHO
ABOsiKO. JIyulie BCero, KOHeYHO, MpH NOMOLIM NPHGOPOB — ra3oaHali-
3aTOPOB, NOKa3aHHsA KOTOPHX AAlOT BO3MOXKHOCTH CY[AHTh Kak O IIOJ-
HOTe CrOpaHHs TOIUIMBA, Tak U 06 H36LITKe Bo3xyxXa. B ciyuasx orcyr-
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cTBHsI MPHGOPOB NPH CXKHraHHM BCeX TOIVIMB 32 HCK/IOUEHHEM
AHTPALHTa, NOUTH HE MMEIOIIEro BEIXOAA JeTyuHX, NOSBIEHHE XHMH-
yecKOfl HEIOJHOTHl CTOpPaHMsi ONpeNesieTCs IO ABIMY, a HOJUKHBIH
H36BITOK BO3AYyXa MOXKHO NPUGJIH3UTRIBHO OLEHHTH 110 (JopMe H LBETY
(pakena. IIpy mogHOM CropaHuuM M OLHOBPEMEHHOM MaJioM H3OBITKE
BO3Ayxa IIaMs I0JIy4aeTcsi NPO3payHOe, COJOMEHHO-XKeJTOTO IBeTa
n aaurHoe, B ciydasix 6osbmioro M3OHITKA BO3LyXa MJIaMsi, He u3Me-
HAs CBOeH NPO3PaYHOCTH, CTAHOBHTCA KOPOTKHM. I1py HeIOJIHOM Cro-
paHuu IJaMs, oCTaBasCh J/JIMHHBIM, KpacHeeT M B HeM HOSIBJASIOTCS
TeMHble POCJIOHKH. TpyiHee OpHEHTHPOBATLCS NIPH CXKUTaHUM aHTpa-
nura. [IpH3HAKOM HEMOJHOTO CrOpaHud fABJSIOTC TIOJy6Gble sS3bIYKH
ropsittiefl OKUCH yrJiepoja, MOABJAIOIIMECS Haf CJoeM aHTpaunura H
[pH OYEeHb CHJDbHOH HENOJHOTe CTOPAHHUA AaXKe 3a/eTalollide B KOTeNlb-
Hble Ta30X0AH. Y CTaHOBJeHHasl TeM WJIM HHBIM CHOCOOOM NpaBHJ/bHAS
TOJIIIMHA CJ0S KoJeGJerTcs JAJsi pa3HBIX BHAOB H COPTOB TOILIMBA B
3HQUUTENbHBIX IIpefesnax, UTO HJLIIOCTPHPYEICs NPHBOJUMBIMH IaH-
HbHIMH OPHEHTHPOBOYHOMX TOJILUIMHEI CJIOSI NI Pa3iMH4YHEIX TOIIHB.
Ha3sBaHKe W XapaKTepPHCTHKA TONJAKBA TonuiHa caod B M #
Kpymuble Hek0a0THIEe OCHHOBBIE apoBa WP=40, . 1400
v 6epe3oBbie |, WP=400, . 1000

Topcp Kyckosolt WP=45—50%. .. ... ... 900
BepesoBnle 1poBa KOaoThie BO3aymHocyxue . . . 500
Topd kyckosoit WP=30% . .......... 400
AuTpamut KPyDHBIE . . . . 4 . 0 0 . ... . 200

. Meaku#t . . . . . . . .. ... ... 100 u menee
IToAMOCKOBHBIR YFOTb . o o v o v v v v v o o & 50 , .

§ 21. PETYJIHPOBAHHE KOJIMUECTBA CXXHTAEMOTIO TONJIHBA

YcuauBasi TATY, MOXKHO BBeCcTH GoJiblle BO3AyXa B TOINKY; KHCJIO-
[OX, IPOXOJAS IO CJAOK H BCTyNas B peaKLHIO, pacrnpenelsiercd Ha
64/blllee KOJMHYECTBO CTPYeK. C yBe/IMYeHHeM CKOPOCTH ABHIKEHHs
BO3lyXa MeX1y KyCKaMH TOIIMBA yBEJMYUBAETCS M CKOPOCTb rope-
Hus, B UTOTe IoJIyuaeTcs OoJbllle Tellja 3a CYET YBE/JIHUEHMs KoJude-
CTBa CIKUIdeMOro TOIJIMBA. B TONKy IpH 3TOM NPUXOXHTCS 3a6packi-
BaThb yBeJHUEHHOE KOJMYECTBO TOINIHBA, HO CPEIHION TOJIIMHY CJOH,
KaK Ha 3TO yKasblBaJOCh BLILIE, H3MEHsITh He CJIeNyeT.

TsiroBeiM yCcTpoficTBaM B AaJjibHelilleM Gyjer MOCBAIEHA OTIeJb-
Has raasa. [loxa xe coo6U1a10TCSA TOJNBKO HadaJlbHBIE CBEJEHUS O TATE
U MeTo[ax ee u3MepeHus. Ecju npeicTaBHTh cefe IbIMOBYIO TPYOY
(puc. 17), HamoJIHeHHYIO FOPAYUM Fa30M, TO B PA3TUdHbIX OIYHKTAX [I0
ee BBICOTe YCTAHOBATCSI JAaBJEHHS, PaBHble NaBJEHHIO aTMOC(ephH p
Ha TOpU30HTe @b, COBNANAIOLIEM C BepXoM TPYGH, IJIOC BEC COOTBET-
CTBYIOILLETO cTosI6a rops4MX ras3oB Py ==p-}-y. h, roe p BHpaxaeT
JaBJjeHne atMocepu B K2/M?, A — BHICOTY B M H 7, — BEC €AHHHULH
o6beMa ropsiuux rasos B xk2/%. Ha ToM Xe paccrostnum A or Bepxa
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Tpy6Hl MaBeHHe aTMOC(EePHOro BO3AyXa NMOACYHTHIBAETCA N0 aHAJO-
rMYHOMY BHIPAXEHHIO P1 == P 7, h; 910 naBrenue Gyner Bhbillle Mpe-
ABUIYIIEro, TAK KaK BeC eIHHHIb 00BbeMa XOMOJHOro BO3AyXa OKpY-
}xarouefi cpeiibl Gosbllle Beca ropsiyero rasa B Tpybe. PasHocTs jaB-
JieHu# paBHa

pi—pa=A0p=(p+ 10—+ ") =h(.—1) veu*. (20)

[TonyunBlieecs BHIPajKeHNe yKasHBAeT, 4TO 4eM Bhile TpyDa, TeM
pasHOCTb AaBJeHuil OyfeT Bce yBeJquunsaTbes. Ecau Temeps BHH3Y
, TPYOBl CAEIATh OTBEPCTHE €, TO fLaBjeHHe BO3AyXa
P ﬂ/"l ,  C OOl CTOPOHE 9TOTO OTBEPCTHS H TasoB C APY-
R roif — 6yayT HeOAHUHAKOBHI.
B Tpy6e maBieHue MeHbllle, YeM CHapy¥XH, H
BO3JYX HAUHET BXOAHTb B TPYGYy B TAaKOM KOJIH-
] YeCcTBe H C TaKKMH CKOPOCTAMHU, 4yTOGH I'a30BOE CO-
TIPOTHUBJIEHKE BXOAHOTO OTBEPCTHUSl ypaBHOBEIIH-
peyn ||Peryn Bajio mepenajy pAasienudt. Paswocts JaBienufl
i fiil ¥ NoGyXK1aeT BO3AYX BXOAHTh I0J KOJOCHHKH pe-
[IETKHM TOIIOYHBIX YCTPOHCTB, Iie B pe3y/bTarte
cropaHus 06pasyoTcs ropsiude rashl, IpyuyeM aHa-
JIOTHYHO C COIPOTUBJEHHSMH B TPYGe 3lech pas-
HOCTh JaBJIEHHH ypaBHOBeLIMBAeTCsl CyMMOH raso-
BBIX CONPOTHBJIEHHH, CJIOS ToIl/IMBa, Ta30X0J0B
KOTEJIbHOHA YCTaHOBKY H CHELHAJbHO H3MEHSIOLIHX
TATY 3acjJoHOK. [loTpe6GHyio pasHOoCTh HaBieHHH

2 4

it

== MOXKHO cO3J(aTh M HCKYCCTBEHHO, OTCaChiBas OTXO-
il AN JsALlMe U3 YCTAHOBKM a3kl NMOCPEACTBOM BEHTHJIS-
Puc. 17 Topa (gBIMOcOca).

BesquuuHa TATH HM3MepsieTcs TATOMepaMy — npuGopaMH, INpPOTO-
THIIOM KOTOpPHIX siBJsieTcst U-06pasHo corsyras crek/asiHHas tpyOKa,
HarosiHeHHast Bogo# (puc. 18). Ilpucoemuusia onuyu KoHell TPYGKH
K Ta30XO0Jy M OCTaBJ/IAS APYrofl OTKPHITEIM B aTMOcdepy, MOXKHO GyueT
ONpeneluTh paspekende 0 OTHOLIGHHIO K aTMOC(HEPHOMY JaBICHHIO
B JaHHOM MYHKTe, H3Mepss NOJYUHBIIYIOCH pPa3HOCTh ypOBHeH B MHJI-
JuMeTpax. Pa3pexeHHe, H3MeDeHHOe B MHJIHMeTPax BOASHOTO
cronba, Mo CBoedl UU(PPOBOH BeJMYHHE KAK Pa3 cOOTBETCTBYET pas-
HOCTH a0COJIIOTHBIX [NaBJIEHWH, YTO TOATBEPKAAETCH CJeAYIOLIHMH
paccyxaennsMu. Ecan B3sre 1 43 Boxbl, To npu crosbe Boaw B 1 &
napiende Ha miowlanp Gyxer pasHo | 000 xe/m2, a c/edoBaTeNBHO,
Ha KaXX[B{ MHJUIAMETDP BBICOTHI BOASHOTO CT0OJAGA NPUXOAUTCS AAaBJIe-
Hue, paBHOe 1 ke/#%; TakuM 06pasoM, U3Mepsisi PasHOCTb BHICOT BOMBI
B MHJIMVETPax, NoJdydyaeM mA(pOBYI0 BeHUHHY, BHPAXKAIOILYIO pas-
HocTb aGCOJIOTHBIX JaBjeHH#l B k2/m2, PaspexeHue, yKasblBaemoe
TArOMepoM, 0603HayaeTcsi GyKBoH S B MWIIMMETPAX BOASHOIO
cronGa. PasHOCTL paspekeHHit B JBYX NyHKTaX ra3oxofa 0603Ha-
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vaercst AS mum BOX. cT. MimMest paspexeHHe B TONKE M OTKPbIBas ABep-
Ky Tojjaysaja, TeM coobuiasi ero c arMocdepoil, IOJy4yalOT HNOTOK
BO3JIyxa uepes CJIOH TOIJIKBA.

Ha puc. 19 nokasaHo rpagudeckoe pachpefie/ieHHe DaspexXeHHA
Ha OTAGJbHHIX y4acTKax KOTeJbHOH YCTaHOBKH.

B ycTaHOBKY BKJIOYEHH: KOTeJ, Iapore-
perpesare/ib U 9KoHoMai3ep. Tsira ocyiuecTt-
BisieTcsl AbIMOBOfl TpyGofi. Bricora TpyOH
BHIGHpaeTcs TakoH, uTOOHl BCcerja HMeJCs
HEKOTOPBIH 3amac TAry, T. €. paspexenne Sy, l
coszfaBaeMoe TpyGoH, 40JKHO GEITh 60JblIe
CYMMBI BCeX COIlPOTHBJIEHHH, ITOTyYa0IIHXCH
B mpolecce NPOXOX/JEHUA rasop M0 ra3oxo- j&wmm
1aMm ycTaHoBKH. M30bITox TArd gpoccenu-
pyercs ORHOH W3 3aCJOHOK.

Ha auarpamme puc. 19 ykasanw BCe CO-
NpPOTHBJIEHHs], HayuHas OT TPYGHl K TOIKe, Puc. 18
COCTOSILIME U3 CJAeLYIOIed CyMMBL:

ASG + A‘Sp + AS.K + ASp + ASG + A~gp + ASIH-He + AST + ASml +
+ ASp.n=S,, #x BOA. CT., en

rae AS, — rasoBoe CONMPOTHBJEHHE SKOHOMaii3epa;

ASy4ne — TO XK€, KOTJIA H IeperpeBareis;
AS; — TO Xe, TOIKH;
AS¢— TO Xe, OZHOrO H3 y4acTKOB GOpOBa;
AS, —TO ke, PAMKH 3aC/JOHKH, €CJIH IOCIENHAS MOAHOCTBHIO

OTKpBITA, HJIH CaMolfl 3acHOHKH (peructp, mubep);

AS,, — rasosoe COHpO1HBJEHHE KaHAJa MOLLyBaJa;

ASp. q, — TO K€, peracTpa 3aC/JOHKH NOJayBaJa.

Tazoxrod

Kaxnoe u3 conmpoTusieHuni, nepeuncieHHbx B ypaBHeHun (21),
BKJIIOYAsl H UCKYCCTBEHHOE, BBOAUMOe (C Ie/bl0 YHHYTOXKEHHS] H36HI-
TOYHOH THAIH) OT APOCCENHUPYIOUIEH 3aC/OHKH, INPONOPIHOHANBLHO
KBaJpaTy CKOPOCTH HPOXOJAIINX rasos.

IIproTKpLIBast APOCCENHUPYIONIYIO 3aCJHOHKY, yMEHbIUAIOT CKOPOCTH
DPOXOAAIINX Yepe3 Hee ra3os. C yMeHbIIeHHeM CKOPOCTH YMeHbIIAeT-
Csi M rasoBoe CONPOTHBJIEHHE 3aC/TOHKH, KOTOpOe IPHOJIH3HTENBHO
NpONOPUHOHABHO KBaApaty ckopocTH. [Ipn HeHsMeHHOM S,, yBeJu-
uyygBaeTCs pacnojiaraeMas PasHOCTb JaBJeHufl JJisi npeofosieHus co-
NPOTHBJACHHA OCTAJbHON YacTu rasoBoro Tpakra. CilefioBaTesbHO, MO
ra3oxojaM B YCTaHOBKe ITOTeUeT GOJbIIOe KOJHYECTBO ra3os, a B TOH-
Ky 6yZIer mocrynarb GoJiblle BO3YyXa., DTO B CBOIO OYepelhb NO3BOJHT
cxkeypb GoJipllle TOIJIMBA, T. €. YBeJMYHUTh ¢GopcUpoBKy TonkH. Jas
yMeHbllleHH (OPCAPOBKH TONKH 3aCJIOHKY IPHKPBIBAIOT.

JpocceanpoBanne H3GHTOUHOR TATM MOMHO NPOM3BOAUTH PAAOM
2acaoHok. Ha amarpamMe npuBoAsitca Tpd rpaduka paspexeHuf,
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NOTY4alOUIUMXCsl B PAsHBIX IyHKTaX YCTAHOBKH IIPH pEryJMpOBaHHM
TATH:

a) jBepKoit moaayBaja — CIJIOIIHAS JIHHAS,

6) 3aCNOHKOi 3a KOTJIOM — IIyHKTHp A0 3aCJIOHKH M CINIOUIHAHA
JIMHHST OT 3aCJI0HKH K Tpy0e;

B) 3aC/OHKOH 3a OJKOHOMaii3epoM — IYHKTHD INPOCTOH, MNOTOM
C TOUYKOH — J10 3aCJIOHKH, CIVIOLIHasK JIMHAS ~— TOCJIE.
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TIpn Beex Tpex crnocoGax PEryiHpOBaHAs JOCTHUIAeTCs OfHA U T4
Je Harpyska TonkH, T. e. AS, ocraercs nocrosmHod. Kax Buamo u3
rpaduka, IPH PeryJIHpPOBAHHH JIBEPKOH NOALYBaJa BO BCeX MYHKTaX
YCTAHOBKH HaG6J110al0TCH MOBLILEHHbe Pa3peXXeHHsl, 3TO BPEOHO OT-
3piBaeTcs Ha TONKeE: NPH OTKPHIBAHHH 3anpy304YHOH JBEPKH B HEe BPHI-
PaeTcd JHUIHKUA BO3AYX, YXYALIAIOTCS YCAOBUS TENJIONepenayH, i CHH-
KaeTcs TMapoIpOU3BOAUTENbHOCTb, [IpH NOBHILUEHHBIX pPa3pekeHuaX
B rasoxopax GyieT BeJHK NPHCOC HAPYXKHOTO BO3AyXa Yepe3 BCAKOIO
POZia HEMJIOTHOCTH B OOMYPOBKE, UTO TaKKe HEBHIIOAHO CKaXeTcq Ha
Ten/olepefiade B YXYAIUUT K. M. [JI. 32 CYET MOBHIIEHHON [IOTEPH C OT-
XOAAMME rasaMu. [IpH IOJHOCTBIO OTKPHITOH TOINLYBaNbHOH ABEPKE
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1 peryJHpOBaHHK TATH 3aCJOHKOM 3a KOTJIOM B TOIIKe M Tra3oxojax
KOT/Jla YCTaHABJIUBAIOTC MHHHMAJbHO BO3MOIKHBIE paspeiKeHHs, KO-
HoMaiisep e HaxOAMTCSA NOJ INOBLILUEHHHIMH pa3peXeHHsIMH, 4TO H
cka)KeTcs Ha IpHcoCe Bo3jyxa. IlosTomy perymipoBsanue TATH Cle-
OAyeT NIPOH3BOJHUThL APOCCEJHPOBAHHEM 3aCIHOHKOIH
3a 9KOHOMaH3epoM, T. e Haub6osgee 6JIHU3KO pac-
HOJOXEeHHOH K TATOBOMY YCTPOKCTBY, B TaKOM Ciaydae
Jocturaercs tpefyembii 3¢¢eKT Npu MHHHUMAaJLHHIX INPHCOCAaX Ha-
PYXHOTO BO3lyXa 4epe3 3arpy30uHylo ABEpKy, KNaiKy U HellJJOTHOCTH.

EcJ/iH TOILIMBO TIPH CXKUTaHUH ILIAKYeTCs, TO Fa30BOE CONPOTHBIE-
HHUe CNOf CHJILHO BO3pacraer, W 4TOOHL 3TO CONPOTUBJECHHE IPEONO-
JieTh, CO3AIOT NOBHILEHHOe paspexkeHne Haj ciaoeM. Takoe yBesuye
HHe pa3peXeHHUsi B TOIOYHOM IIPOCTPAHCTBE HEBHIOAHO OTPAXKAeTCs Ha
TeIVIOBOH paboTe peIUeTKH C PYYHHM OOC/yXHBaHHEM, TaK Kak IIpH
OTKPBIBAHUM TONOYHOH JBePKH AJs 3arpy3KH ToI/IHBa GyAET BpHI-
BaTbCS MHOTO M3JHIIHero Bo3ayxa. [TosroMmy B Takux clyuasix, HalpH-
Mep, NPH CKHUTraHUM aHTPAIUTa WM 3aCOpeHHHIX 30JI0H yrje#l B IO-
MOIIlb TSTOBOMY YCTPOHCTBY HONOJHHUTEIbHO YCTAHABIUBAETCH AYTHE
BO3Jyxa noj peuretky (cM. puc. 55, 56, 57). B 3agauy AyTes BXCAHUT
NpPEeOJOJIeHHe MOYTH MOJHOCTBIO I'a30BBIX CONPOTHUBJICHHEH peLIeTKH,
CJIOS1 YIJISL M ero uiiaka. TAry e peryJlupyioT Tak, 4YTOOH B TOIOYHOM
NPOCTPAHCTBE YCTAHOBHJIOCH DasperkeHHe OKOJ0 3 mm BOJX. CT., UTO
NpefOTBPATHT ONACHOCTb CIy4aHHOro BhIOpACHLIBAHHS IOPAYMX rasoB
B CTOPOHY KOderapa IIpM OTKDLIBAHMM TONOYHOH JABSpKM M OJHOBpe-
MEHHO CHH3MT 10 MHHUMYyMa IIPUCOC BO3yXa 4epe3 OTKPHITYIO [BEPKY.

Ha gunarpamme puc. 19 WAIIOCTPHpYeTCS 3HaueHHe AYThA MOJT
peleTKy MpH GOJIBIIMX Ta30BbIX CONPOTUBJICHHSX TONKH.

B sroi#i ryiaBe GHIIM paccMOTPEHbl OCHOBHBIE NPHHIHUITE CXKHTaHHS
TONJINBA BOOOlle, KOTOpble B JajbHeHIIeM H3/10XKeHHHd 6YAYT TOJLKO
pa3BHBATbCA NPUMEHHTENIbHO K TeM HJAM HHBIM YCJOBUAM padoThl
TONOK APYTHX KOHCTPyKUuiH. [Tpu CuraHuu mMasyTa WJH rasa O1CyT-
CTBYeT KOJIOCHHKOBAf pellleTKa U roployHe JeTyuHe BelleCTBa CXKH-
raioTcs B TOIOYHOM o6beMe. To Ke OTHOCHTCS U K CHHraHHIO Iblie-
BHUJHOTO TOIJIMBA, TOJbKO TOrJa B TONOYHOM OOBEMe Cropaimr He
TOJILKO JIETYuHe BellecTBa, Ho ¥ KOKC.

§ 22. HEOBXOJHMbIA PACXOJ BO3IYXA

B nmanvhefiueM Bce oGbeMbl ra3oB YKasanw npu 0° u gaBiieHnn
760 mm pr. cT. DTH (HOpMaJIbHEIE) YCJIOBHSI OTMEUAlOTCS B Xapakre-
PHUCTHKE pPasMepHOCTH (OPMYJIb TaK: HM3,

B rex ciyuasix, Korjga HoTpeSyeTcs ONpefesdTh 06'beM Tas3oB AJfA
3a/aHHBEIX TeMIepaTyp, HalIPHMep, IIPH pacueTe CEYEHHH rasoxojos,

06beM, noaydeHHsl npu 0° ¥ 760 Mm, nepecunTbiBalOT, yMHOXas Ha
7 o
—‘—2——2’;572 , Tie T — TeMnepatypa rasos 1o crorpagycHoii mwkasne. I1pn
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pacyeTe BO3AYXOBOJOB MOJb3YIOTCS TOH e (hopMysoft, moAcTasasaa ¢
BMecto 7. MaMeHeHHneM faBjieHdss aTMOC(hEDH M pAa3HOCTLIO faBJEHHH
o rasoxofaM npenebperaloT, Tak Kak B paCCMaTpHBaeMbIX YCJOBHAX
9KCIJIyaTallii KOTeAbHBEIX YCTaHOBOK JaBJIeHHs Na30B BO BCeX NMYHKTAX
6JIM3KH K HOpMaJ/IbHBIM YCJIOBHAM.

B cooTBETCTBHH ¢ YPAaBHEHHSIMH FOPEHHS I'OPIOUHX 3JIeMeHTOB TOM-
JauBa [cM. dopmyay (6)], cuuTas Ha KHJIOrpaMM-MOJIEKYJ/ly, OJIydaeM
COOTHOIIEHHS, TO3BOJIAIOLIHE NOACUHTATL TEOPETHUECKM HEOOXOMUMBIN
pacxoj BO3Xyxa AJIsi CXKMTaHHA HaXOAAUIMXCA B TOIJIMBE YIJIepoja,
BOJOpOZa M cephl. ATOMHBIH Bec 3/1eMeHTOB, yJacTBYIOLIHX B TOPeHHUH,
npuBonuTcs B Tabua. 17,

Ta6anuwa 17
ATOMHBIA BeC HEKOTOPHIX 2JSMEHTOB

AToMHH B Bec
Dnement O6o3nave-
Hae NPHOAHAEHHBIA | YTOUHeNH i
Yraepon . . . ... . ..o .. Cc 12,0 12,01
Bomopom . . ... ... ... e e H 1,0 1,0078
Cepa. v v v v v v v v i e e S 32,0 32,06
Kncaopog . . ... .. ....... O 16,0 16,0
- N 1 7 RN N 14,0 14,008

KoJinuecTBo MOTpeGHOro IJis TOPeHHsi BO3LyXa Ompefelsercs my-
TeM CJIe[yIOLIAX PACyeToB.
ITo Becy, cuuras Ha KHJIOTPaMM-MOJIEKY.TY, NOIYYAtOTCH BEJNHUHHH

12 k2 C+32 ve O,=44 k2 CO,; 4 k2 Hy+32 ke Oy=
=36 x2 H,0; 32 xz S432 x2 O,=64 e SO,.

ITo o6beMy Ha 1 #3 KHCJIOPO/ia, YIACTBOBABILEro B FOPEHHH, MONY-
qaercs
CO,—1 #%; H,0—2 #?; SO, —1 b

Bec kucsoposa, TeopeTHUecKH HeoOXOMMMOro nid cxkuraHug 1 ka2
TOIVIMNBA, OMPELesAIoT, [0Jb3ysACh CJAEAYIOIIUMYU COOTHOLUEHUAMH,
Yrobb ckeub | w2 yraepraa, tpebGyeTcH KHCAOPOAa .g_xz

» . 1, Bomcpona, » . 8
. » 1 , J;eryued cepw , v 1
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B cootseTcTBHH ¢ $hopmya0ii (1) B 1 K2 TONIMBA HaXOAUTCSA: yrJIe-
P HP sP
o 2
oma —— K2, BOJOpPOAAa — K2, JIeTyuyeHl cepel — Ke, KpPOMeE TOro
PoAa jo5 K BONOPOAA 14, fé, JETY PE 100 P ’
(@)
B TOTUIMBE HMEETCS 55 K& KHC/IOPOAa, KoTophifi GYeT MCHONb30BaH
fIpH TOPEHHH.
Bec guciaopona, tpebyouierocs A8 CXHraHHs Ha | xe pabouero
TOTUIMBA, TIOJIy4aeTCs paBHHM

8
—3~ cP +3Hp+ Sf,’l—Op
100 K2 Ha 1 ke TOmJHBA.

Paspenvp 370 BuipaXKenve Ha 1,429 (yaenpsuifi Bec Kuciopona
npu 0° u 760 mm pt. cT.), MojydaeM obBbeM KHCJIOpOAa, a 4TOOLI
nepefiTy XK 06beMy BO3Ayxa, Hano Bce pasfenuth Ha 0,21, Tax Kax
B 1 M3 Bosnyxa comepxurcs 0,21 m3 gucnopoma m 0,79 x3 azora, He
CUMTasl He3HAUMTEJIbHBIX KOJIHUECTB aproHa, YrJeKHC/AOTH M JAPYTHX
rasoB. O6beM TeopeTHYecKH HeoOXOAMMOIO BO3LyXa MJsi CXKUraHHA
1 ke TomsiuBa BeIpasurcs ¢opmynoii:

8
—-CP 4 8HY 4 55— OF 5
Vo= 100.1439-0,21 HME[Ke (22)

HJH nocje IPpHBEAEeHH

V, = 0,0889KP -+ 0,265H" — 0,03330° m.u¥/xz, (23)
rne
KP = CP - 0,3755%/,. (24)

YaenvHuiit Bec Bozayxa npu 0° u 760 ma pr. CT. faBjeHHs paBeH
1= 1,293 Ke/nm3,

Bec TeopernueckH HeoOGXOZHMOro BO3JAyXa
TpeGylomerocs 15 CXKHUTaHHusg | K2 TONJHBa, NONY-
YaeTcs U3 BHIPAXKEHHS

Ly=V,1,= 1,293V, xe na 1 x2 Tonjusa. (25)

KonnuecTBG BO3AyXa, PACXOAYEMOro Masi CropaHusi, npHGIH3H-
TEJIbHO IPONOPIHOHAJIBHO TENJIOTBOPHOH CHOCOGHOCTH TONJIHMBA, IO-
9TOMY AJIs1 IPUKMAOYHBIX IIOJCYETOB MOXKHO II0Jb30BaThCs (HopMyoi

1,12Q?

Vo~ ——2-
0 1000

HM® K. (26)

IIpu paccMoTpeHHn MpoOilecca rOpeHHs TOIUIHBA BHISICHWIOCH, 4TO,
pemsnpag Ha TO, 6yner Ju ropeHne OOJHBIM WJAH B OTXOLSAILMX rasax
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IIOSBATCSA rashl ¥ HENMOJHOTO CTOPaHMsl, B TOM H B JpYyroM cjydae
B NIPOAYKTax CropaHus GYAeT HaXOAHTbCS H3GBLITOYHBIH BO3AYX.
KosinuecTBo H3GHITOUHOTO BO3/lyXa XapaKTepH3yercs: KO3 (pHIHeH-
TOM H36biTKa BO3JyXa ¢, KOTOPHIH MOJyuaeTcsi Kax OTHOlIeHMe 00beMa
BO3yXa, BXOLSIIEr0 B TONKY, K TEOPETHUCCKH HEOGXOAMMOMY:

Vv

—_— =,
Vo

§ 23. OB BEM NPOAYKTOB CrTOPAHHUS FA30B

B cnyyae mosiHOTO CropaHHsi OTXOASLIMe M3 TONKHM rasbl 6ynyT
cojepKartb: BO-IIepBBIX, T'a3bl, NOJYYHBIIHECS IOCJAE CrOpaHHs yrJe-
pona, Bogopoaa u Jeryueil cepbl, a umenrHo COy, HoO u SO,, nanee
asor Nj— HeliTpaJbHBIA ra3, IPHUIEAWHAH B TONKY C KHCJIOPOAOM

BO3/lyXa, a30T H3 coCTaBa TomauBa N3 W, HaKOHel, KHCJOPOM H30bi-
TOYHOTO Bo3ayxa. /s ymo6CTBa NOACYETOB IPOAYKTH CrOpAHHs pas-
JIEJIAI0TCSL Ha BOASIHLIE Maphl U cyXue rasel. Takum o6pasoM, B CJI Y-
yae NOJHOTO CrOpaHHSs COCTAB CYXHX IPOAYKTOB CrOpaHHs
B IIpOLEHTax N0 o6heMy paBHAETCH

CO,4S0,+N3+N3+0,=100. (27)

[Ipu nMpou3BOACTBe ra30BOTO aHAMM3a MYTEM IOTJIONIEHHS BOAHBIM
pactBopoM enkoro kaau CO; H3 rasoB BMecTe C YIVIEKHCJIOTOH IOTIO-
uraeTcqd B 3HauuTesbHON creneHu H SOgp; TakuM 06pas3oM, OTCUET IpH-
Gopa maeT CyMMYy 3THX rasoB, BeIpaxaeMyio cuMBoJoM RO, Toraa
paBeHCTBO (27) HamHIIeTCs TaK

RO, N3+ Nj - 0,=1000,. (28)

O061eM CyxHX rasos, IPUXOAAUINXCH HA | K2 CIKHIraemoro TOIIVBA,
MOKHO MOACYHTATh U3 yPABHEHHUS

Veo, + Vso, + Vo, + VN“ + VNT = Ver. uMdlre. (29)
2 2

[TonHuiit 06beM NPOAYKTOB CropaHus, BKJKYAS U BOASHbIE Naphl,
BhbIpa)kaeTcsl CyMMO#

Ver. - Van=V, #ud/xe. (30)

/B Cldydae HENNOJHOTIO Cropanug B COCTaB OTXOQSAUIUX
13 TONKH Ta3oB BKJMUYAIOTCH PA3JIHUHBIE N[O CBOGH CTPYKTYpe yrie-
BOJOPOJHI, OKHCb yrjiepoia, a HHOTAA ¥ YuUCTHH Boaopon. I'a3oBHf
aHaJM3, a Takke (QOpMysabl nojacuera oGBLEMOB H IPOYHX BeJHUHH
quSBquaﬁHO OCJIOXKHAIOTCS, YeM YMEHbIIAETC BO3MOXKHOCTb MX WIM-
pOKOro NpHMEHEHHs B SKCIJIYyaTanyoOHHOH IIpakTHKe KOTeJIbHbIX., Pac-
cMaTpuBasg TOJBKO KOTEJIbHbLIE YCTAHOBKHM U HCKJIOUYA{ CIleljHaJibHble
NeqyHbIe yCTpOI"ICTBa, FA€ HHOTJa II0 TeXHOJIOTHYECKOMY IIpolleccy Tpe-
Gyercsl BeCTH CropaHHe CO 3HAYHTENBHOH XHMHYECKOH HENOJHOTOH,
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BCe CTpeMJIeHHe KaK KOHCTPYKTODa, Tak H [epcoHala, 3KCIayaTupyio-
1ero TOINKY, AOMKHO GLITL HAPaBJAEHO K TOMY, UTOGH CBECTH HEIOJI-
HOTY CrOPaHusl K BO3MOXKHOMY MHHUMyMy. [loatomy, Kak IpaBHJIO,
KOTeJIbHAA yCTaHOBKa paboTaer WJH IpH IIOJIHOM CropaHHH, WY C He-
3HAYHTEJbHOH XHMHWUeCKOH HEMNOJHOTOH. DTo o6CTOSATeNLCTBO T103BO-
JseT AJs YOPOIICHHS pacyeToB CHesJaTb JOIMYIeHHe, CuyuTast, 4To
€IHHCTBEHHLBM NPOAYKTOM HENOJHOTH Cropaiug
sBJASSeTCSs OLHH U3 Haunbosee TPYyLHO TMNoAAal-
muxca BexKuHraHuwo ras CO. Ilpu HesHauuTeNbHOCTH BOOGILIE
NOTEepH OT XUMHUYECKOH HemOJHOTHl CrOpPaHHs 3Ta HeTOYHOCTh He BHe-

Puc. 20. Cxema npuGopa Opca
1, 2-—nornomaromue cocynpl; J—pe3uHoBag TpyGKa; 4-—pesmHOBag rpyma;
5—pe3unoBas TpyOKa; 6—CKJsiHKa; 7—BOjsiRasg pybBamka; 68—G6loperka; 9—
TPeXXoMoBoll KpaH; I0—cTekndnHad BaTa; //—pe3nHOBLIA MeELOK

CeT CKOJIbKO-HUGYAb CYLIEeCTBEHHBIX MCKaXeHufi B HaJbpHefllde UOMX-
cuethl. C yueTOM CeslaHHBIX 3aMedaHufi ypaBHEHHS COCTaBa CYXHX
GTXO/SIIUX ra30B B 06IIeM cyuae IpH HAJHYHUH HEeIlOJHOTH cropaHus
MOTYT OBITL HalHCaHBl TaK:

RO, N3+ Nj+0,+CO = 1009/, ; (31)
VRO,""‘ VNB + VNT + Vo,+ Vco= Vc. r HMs/ICZ. (32)
2 2

[Ipu sxcmayartamM¥ KOTeNbHBX YyCTAHOBOX H
IPOHU3BONCTBE MX HMCHBITAHHA MOXHO MOJYHHITH,
BUHCJEeNpPOUYNX JAHHBX CBeJleHUss 0 cocTaBe pabo-
Yero TONJHBA H €Tr0 TENJOTBOPHOHN cnocoBHOCTH,
aTakx)e o konuuecTBe RO, n RO, +0, B npomentax
Ha COCTAaB CYXHX OTXOAAMHUX rasosB. [locrennne Beas-
YuHB 110 GoJibllied yacTH onpenensiorca npuGopom Opca (puc. 20).

Pa6ora npuGopa Opca B OCHOBHOM CBOZHTCS K TOMY, YTO OT OT-
COCaHHOH W3 ra3oxXxOJ0B [OpPUHH ra30B, paBHoH 100 cm3, oTHHUMaeTCs
CO; + SO, myreM NOTVIOIIEHHS] HX BOJAHBIM pacCTBOPOM €JKOro KaJi
(Haxommtcsi B morjowatouleM cocyne J). OrMeuas yMeHblIEHHE
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o6beMa, ZaJiee OCTABIIMACS ras IepenyckaloT B cocys 2 ¢ pacTBOPOM
MUpPOrasyiosa B BOJHOM pacTBOpPe €JKOro KajH. JTOT peakTHs obJja-
naer cpoiicneoM noraomath He Toabko CO, u SO,, KOTOPEIX B OCTATKE
razos yxe HeT, HO H Og. Takum o6pasom, nepBuit orcuer npropa
naer RO;%; Bropofi — ROy % -+02%. DxcneprumenTaTop Hoxacacel-
BaeT H3 ra3oxofia CBeXKHe NOPHHH OTXOASILIMX rasoB IIPH IOMOLIH
Pe3HHOBOI rpylIx, M3 IPOTHBOIIOJOXKHOTO KOHIla KOTOPO# ra3s BHGpa-
chIBaeTcs Hapyxy. [Ipu 3Tofl onmepamyu TPexXoL0BOH KpaH ycmaHaB-
JIUBaeTCs TakK, YT0OL npHOOP GBI OThENUHEH OT ra30Xxoja.

Ha myru x npuSopy ras mpoxoiut uepe3 V-o6pasHyio TpyOky,
HaIOJHeHHY0 CTeKJAsHHOW BaTo#l u BOAOML.

Hasnayenne crek/siHHOf BAaTh — 3afiepkaTh YaCTHUKH 30Jbl, YHO-
CHMBIE CO CTPYHKOH rasa, KOTOpHIe, Ilollajiasi B KalH/UISpHBEIE TPYOKH
npubopa, ux OLICTPo 3acapuBaioT. IIpoxoas yepes Body, ra3 oxJax-
IaeTcsd H IOJHOCTBIO HaCHIlaeTcs BOLSHLIMH IapaMH,

[Mpucrynas K rasoBoMYy aHaJH3y, 3KCIEPHMEHTATOP, COOTBET-
CTBeHHO NepekJrodass TPEXXOJOBOH KpaH, 3acaceiBaeT B GIOPeTKY
100 cu® rasa. 3acachiBaHKe NPOU3BOLHUTCH MyTEM OIYCKAHHS COENH-
usowelics ¢ 6lopeTkoit pe3nHOBOH TPYOKOH CK/ISHKH, B KOTOPYIO Ha-
JIUBaeTCsd BOAA.

Hessupasi Ha To, uTo aHa/au3 GyJeT NPOM3BOJMTCSA € a30M, Hachl-
IIeHHLIM BOJASIHBIMM NTapaMH, NOJydaeMble OTCUETH AaioT NpOIeHTHOe
copepxande ROy u RO2-O; 1o oTHOLIEHHIO K CyXHM Ta3aM, Kak 3TO
TpebyeTcsi IpH pacueTax, CBA3aHHBIX C NPOEKTHPOBaHHEM M JKCILIya-
Taluel KOTeJbHBIX YCTAHOBOK. BhiCKa3aHHOe IOATBEPXKAAETCS HHXKE.

B 100 cuM?® rasa, HaxoAsmerocss nNox atMochepHbIM JaBJeHHEM H
HMeIOLIEro TEMIEPATypy KOTEeJNLHOTO INOMeIleHHs, COAepIKHTCS NpH-
MepHO 4 ¢u3 BoAsiHOro napa.

IMepenyckas ras, HaxoAsimuicsa B 6I0peTKe, B HepBHIA NorJIoMao-
mud CoCyn C pacTBOPOM €AKOro Kaju (3T0 IMPOH3BOAUTCS HECKOJBKO
pas HpH NOMOLIH NORHATHS M ONYCKAHWS CKJASHKH), NMPeAroJoXKM,
UTO MOJIYYWJIA YMeHbIIeHHe oO6bema Ha 10%.

B TakoM ciyiae B ocTaTKe MMEeTCH

Ver + Vorn = 90 ot = 9‘15(')9 4+ J‘T(;’- — 86,41 3,6 cat.

Y6ub cyxoro rasa pasHsiercs 96—86,4 =96, T. e. Te xe 10%
H, cjenosartensHo, RO, = 10%.

BeqHYnHB OTAENLHBIX COCTaB/ISIOMIHX 06beMa MPOJAYKTOB Cropa-
HHUS MOXKHO NOACUHTATH, I0Jb3YACH BECOBHIMH COOTHOIUEHHSIMH OCHOB-
HBIX peaKIui.

1. Yraekucnora (ymedoHbli Bec npu 0° m 760 mm PT. CT. 7,=
== 1,964 *) C + Oy == COy; 12{-32=44.

* YnenpHhie Beca OTAEJNBbHEIX COCTaBAAIOUIAX NPOAYKTOB CrOpaHHA NpPHHH-
MAaIOTCA Kak YacTHhie OT HeJe€HHS MOJIEKYJspHOro BReca Ha o0reM KHJOrpaMM-M0O-
JMIEKYIE HACANLHOTQ ras3a (22,4) 6es yTouHenui,
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IIpy nosiuoM cxxurauum | K2 yriiepoja nmoJyyaercs

M 1,87C0O; an

1,964.12

H, obpatHo, Ha 1 #m3 CO, TpebGyercsa
1:1,87 =0,536 ke yraepona.
Takum o6GpasoM, npu cxuraHuum | x2 paGouero TOmIHBA MOJY-
qaercs YIJIEKHCJIOTH

cP cP
Veo,= 100.0536 — 5356 BMiixe . (33)

2. Oxruceb yraepoga (7, = 1,25 x2/um?)
2C4 0, =2C0O; 2432 =56.

[Tpu nenonnom cxkuranun 1 Ke yraepona He B COg, a B CO nosy-
Yyaercss OKUCH YIJiepoja

56
1,25.2,12

u, ob6paruo, Ha 1 #u® CO pacxoayercsa yriepoga 1 : 1,87 = 0,536 ke,
T. €., TaKOe Xe KOJH4ecTBO, KaK B Ha 1 #u® CO, mpy nosiHOM cCropaHmy,

CJleoBaTeNIbHO, MIPM YACTHYHOM HENONHOTE Cropakusi, KOTAA
yacTh yraepopa ronnusa cropaer B CO, cyMMapHbiii 066eM MOJIYUHB-
muxca CO; u CO ocraerca HeW3MEHHBIM H IOJCYHTHIBAeTCs II0
yPaBHEHHIO

C?:o, clo CcP et lx
Veo,+ Veo = 53.6 + 536 536 MKz, (34)

3. Cepuucrrlit auruapun (1, = 2,86 Ke/nHm?)
S+0,==50,; 32,06 -+ 32 = 64,06.
Ha 1 ##3 SO, B rasax npuxoaurcs Jerydeil cepn
g P

__3_212%0%’{?1: 1,43 x2 u Vso,=~166_s—11'4—3— = ~(;§%5- St umPlre. (35)
4, OGBpeM pacCMOTPEHHEIX CYXHX Ia3oB

CP +0.375SP
—
OGosnauasi, KaK yKa3blBaJoCh paHee:

C? 4-0,37588 = K™ ,,

= 1,87 umd

Vco, + Veo + Vso,= HM (K2, (36)

NOMYIHM
p

Veo, + Vco + Vso= 230

HMB KR (37)
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Conep:XaHHe NaHHOrO rasa B IPONEHTaX K OGBEMY CyXux rasoB
ONpeJe/IsieTcsi YPaBHEHUAME

14 V.
coz=——V£9*—100; S0, = Vso, 100;

c.r Cr

V V.
RO,= __001;-“«1 20 100;

|2 %
RO, +CO= JeuT 50 % Feo g

M3 3tux BeIpaXKeHuil, B YACTHOCTH M3 MOCJERHEro, YUYHTHIBAs
ypasHenue (37), onmpepensitor V.

_ KP __187KP
Ver = 550 RO, 7CO) = Ro,3C0 M4l K2 (38)
B cayuae nosnoro roperust CO = 0 u ypaBHeHHe IPUMET BUJ
. KP _ LBTKP
Ve.r=—g53R0,  ~ R0, /%2 (39)

Ecin 651 1o ROy motpeGoBasioch onpeaeunts SOz, To 3Ty 3aBHCH-
MOCTL MOXKHO YCTAHOBHTb, BOCIOJIb30BABUIHCH TOJIBKO 4UTO NPHBENEH-
HBIMH COOTHOUIEHMSIMH MEXKAY 3JeMEHTAaMM COCTaBa TOMJIMBA U OO0h-

€MaMH rasos:
Vso, 0,3758P.0,536 (RO, + CO
SOZO/O == 100 3 il ( 2 ) =

Ver 0,536K?
0,37582
= & - (RO,+CO) ;. (40)
5. O6nem BoxsHbIX NapoB. BoasHble mapsl B IPOAYKTaX CrOPaHHs
00pa3yloTcs B pe3yJbTaTe MCHApEeHHA BOABI, HAXOASILECHCS B TONJIHBE
P

(”‘1}%6)’ ¥ B pe3yJbTaTe CropaHus BoAopoaa. Tak Kax NpHHEMAeTcs, 4To

e/IUHCTBEHHBIM TIPOAYKTOM HENOJHOTO CrOpaHHs ABJISAETCH OKHCh yIJe-
pona, T0 06beM BOAAHBIX IIaDOB OCTAETCSl HEM3MEHHBIM Kak NpH NOJ-
HOM, TaK ¥ IPY HENOJHOM CrOPAHMA. YUUTHIBasi peakuUuio TOpPeHHs
sogopora 2H; 4 Oy = 2H:0, 4+4-32 =36, Haxoaar BeC BOAAHBIX
napoB, NPHXOAAULMICS Ha 1 K2 CXKHUraeMOro TOIIHBA:

P
Gs. n= _9_11_1-(;)_-0_@_ ¥z Ha 1 K2 TOIJIHMBA. (41)

K 3TuM BOISHLIM NapaM IIPH TOUHLIX pacueTax JOOaB/AETCS BeC
BOASHBIX [apoB, MONABUIHX B TONKY C Bo3gyxoM. O6osHauas uepes d
BJIarOCOAEpKAHHeE BO3AYXa B rpaMMax Ha | kK2 cyxoro Boszgyxa (o6blu-
HO okoJo 10 2), Bec mapos Boasyxa W, moxer ObITb NOACYKTAH TaK:
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alod
W= tgop #¢ Ha 1 ke Tomuuza, (42)

rae o — KosthunuenT H3OGHTKA BO3AyXa;
L,— Bec TeoperHueckn He0oO6XOZMMOTO BO3AyXa, Tpelyouie-
rocsi AJa CXKArTaHud 1 K2 TOmJHBA.

[Tonaya BO3AyXa B NMOAAYBAJO TOMKH MOXKET IPOM3BOAUTHLCS INPH
IOMOIIH BEHTHJAATOPA MJM HHOrJA ITyTEM 3XKEKTHPOBAHHA BO3AyXa
cTpyefi mapa. B takoM ciyuae 3TOT Iap TaKke NMONAajgaer B OTXOmAs-
uiue rassl. [IpH cKMraHWM MasyTa MHOTAA NPUMEHAETCA nap AJa pac-
NBIMBAaHUSA TON/HBA., KOJHYeCTBO Hapa, MAYIIEro Ha KEKLHIO HJIH
pacHbUIMBAHHE, 3aBHCHT OT KOHCTPYKLIHMH COOTBETCTBYIOIIMX TONOY-
HeIXx npuGopoB. OGHKHOBEHHO Ha 3xekuuio pacxopyerca W =
= (0,7—0,8 k2 napa Ha 1 ke cxKuraeMoro TBepJOro TOIVIMBA, I/ pac-
neunBanus Masyra Wy=0,2—0,4 k2 na 1 ke masyra.

C yuerom no6aBousoro napa ¢opmynaa (41) B cpoem obuieM BuAE
HamuLIeTcs TaK:

gHP + WP
G, = -"’_i.%o"—' + We+ th:

p P
o+ ng‘ Oledlo 4 W, xe wa | xz TommBa. (43)

Tak xax ynenbHbli Bec BopsHOro mnapa y,= 0,805 xe/Hmd, TO
o0beM ero noJyuurcs

9HP-}- WP 4 0,1aLod + 100W,

Veon= 30,5 b (44)

[Tonneilt 06beM rasos [c yuerom ypaBaeHnii (38) u (44)] Ha 1 ke
CXHraeMOro TOILIHBA BHIPAXKaeTCsi PaBEHCTBOM

Vr_ Vc, r+ Vn. 0,536 (ROg + CO) T+

p p 4
LI +%,(;%Lod—|-100l¥¢ a2, (45)
B wacrumx cayuasx npu nonsom ropesun (CO = 0) u npu orcyT-
cTBHH napoBoro Aytes (W,=0) ypaBHenue (45) HeCKOJBKO ynmpo-
IaeTcs.
Jlis NPUKMAOUHBIX TOJCYETOB NP ONpeneseHHH OObeMa rasos
MOJKHO TI0JIb30BAThCSl MPUGIHKEHHBIM COOTHOIICHNEM

V,~aV,. (46)

§ 24. ONPEREJEHHE KOJHYECTBA OKHCH YIJIEPOHA
B NMPOAYKTAX CrOPAHHS

CoCTaB CyXHX OTXOJAIIAX I'a30B ONpeleJseTcss PaBEHCTBOM
CO, +S0,+ N;* + N," + O, + CO = 100%,.
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yllI/ITbIBaH, UYTO KHACJIOpPOX H a30T B BO3yXe HAXOJHSITCS B 06beM-
O 21
HBIX COOTHOLICHHAX —&E = —7—6—, OIIpeneJIgIoT KOJIHUeCTBO a3oTa BO3-
2

ZyXxa, BHIDaXKEHHOE Yepe3 KHCJOPOA:
s__ 19
N,'= 21 [0, + Oz(Cos.) + 02150,) + 02(CO) + 02(5,0)] %0

79
rae - Ozxcoy B T. A.— a30T BO3AyXa, OCTABMIAACS mOCAE TOTO,

KaK KHCA0DOJ OhlJl MCHOJAB30BAH HA CXKH-
ragge yrjepona, cepH H BOXOpPOZA.

O6beM KucjopOAa, NMoIIeAlUero Ha o0pasoBaHHe BOASIHLIX MAapoB,
MOXKHO B CBOIO Ouepeflb 3aMEeHHTh 00BbEMOM CYXHX TIa30B, NOJb3YACh
CAeAYIOUIMMHA TIOACTAHOBKaMH.

OfbeM KuCJA0pOMAa, TpPebyIOIerocs AJs CXKHraHus BOAOPOJA, Ha-
xonsuerocss B 1 xe TonJnBa:

gHP -
Vo, (1,0)= 9971 1429 - Ha? K (47)

0 . Vo’(H,O) 100 = gHP — O° .__192_
2HO0)” T V.o 100-1,429°  Ve.r’
rge
KP s
0536 (RO, - o) "M/Ke.

Vc.r=

[Tocne mopcTaHOBKH

oP
8 ( HP ——g) 0,536

OZ(H,Q)z —'——“Rpj’l"é}?g_—_ (ROZ + CO) =
P__ oP
=3———(R0; +CO) ;. (48)

ITonyuenHoe BEIpamKeHHe HOI{CTaBJIHeTCH B HCXOJHOE yDaBHEHHE:
CO,+ SO, + 0; + CO + -1~ 21 [0, + Oz(coy 1 Oz(s0y +
HP Op
+ Oycoy+ 38— (CO; + SO, + CO)] +N,"=100. (49)

O6bem asora, npnmem.uﬂn B IPOAYKTH IOpPeHus M3 cOCTaBa TOI-
JINBa, MOXeT GbiTh NOJCYHTAH TaK:

NP ,
Vi = Tz mee (50)
rae Ais asora 7o =1,25 xz/umd.
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Asor Tom/IMBa B NPOLEHTax K 06beMy CYXHX ra30B ONpenessercs
no ¢opmyne

- NP-0,536 (RO, + CO) 100
N; = [ c.2r 1000/0= 100- ].25Kp
0,129N°
—-22% (RO, + CO). (51)

[Moncransas B dopMyay (49) BmpaxkeHHe nJs1 as30Ta TONJIHBa M
saMensia 06beMul Oy coyr Ozs0,0 Oz(coy UM PABHOBEIMKHMH B COOTBET-

(O
crBHU ¢ 3akoHOM ABorazpo COg; SO, u —— (TaK KaK npu peakuuu

roperust CO na gBa o6vema CO 3anatu;ieTc71 onua oObeM Oy mo
¢dopmyae 2CO -4 O, = 2C0O;), MOXHO nepenucats paBeHcTBO (49)
TaK:

RO, + 03 +CO + [ RO+ 0,5 +

OP
HP — 55— 0,420NP
+3 ‘“@:‘8—— (RO; + CO)] +R
X (RO, - CO) = 100. (52)

Hmest cocraB paGouero tomiuBa H rasoBufi aHaius (ROg;
RO; + Oj), MOXHO omnpegeauth nponenTHoe cofepxanue CO u3
ypaBHeHus (52), pewlag ero otHocHreabHo CO Kak eXMHCTBEHHOTO
HEH3BECTHOTO:

21 —BROy— (RO, + O,)
CO= 005 T8 (53)

B npouecce pemtedns ypaeHenus (52) Buimener koddduuHenr 8,
3aBHUCAIIHNA TONLKO OT COCTABa TONJIUBA.

p
HP — 2 4 0,038N"
G
HJIM TIPH YTOUHEHHH aTOMHOTO Beca Bogopoza (1,0078) B mpuMeHeHuH
K ¢opmyne o6pa3oBaHus BOJASHBEIX NapoB
HP —0,126 OF + 0,038 NP
K? '
dopMyna (55), onpeaensionias 3HaueHue 3, IpUroana Aas J0GOro

TOTJIHBA. B TBepAKLIX TOIVIMBAX K MasyTe a30T BXOAUT B HE3HAUHUTEJ/b-
HOM KOJIMUecTBe, 1 OGHYHO HM B opMyJe (55) npeneGperalioT. B co-

B=2,37

(54)

B=2,37 (55)
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craBe psifia razoo6pasHBIX TOIVIHB IIPOUEHTHOE COAeplKaHHe a30Ta
pocturaer 509% wu GoJsiee, ¥ HTHOPHPOBATHL €0 Hesb3d.

BespaavepHasi BeJqWunWHa [ XapakTeDH3YeT TOIJIHBO, INPHUEM €€
3HayeHHe He M3MEHHTCH, eC/J¥ BMeCTo cocraBa paboyero TOIIHBA
6yrneT MOACTaBJEH 3JeMeHTapHEBIl COCTaB ero roptoouyeil Macchl. ITok-
CUHTAB 3HAUEHHA (3 MJIA OTHENBHBIX TOIUIMB, IPUBOJUMbIX B Talbl. 2,
MOXXHO OPHEHTHPOBOYHO OLEHHBATHL KAUECTBEHHYIO CTOPOHY Ipolecca
ropeHHsi, NOJNL3YSACH Fa30BEIM aHAJH30M M 3Hasl TOJbKO pPOJ CXKHUrae-
MOro TOIJIABA.

Moxuo 6bl10 GBl M HenocpencTBeHHo onpenensts CO rasoaxanu-
3aTOpPOM, HO IIpH He3HauHuTeabHocTH KosnyecTBa CO (06GBIMHO MeHblie
1% B cocraBe oTXOAAIIMX rasoB) 3To NoBeAeT K olnGkaM. IIpu Toy-
HBIX ONIBITAX MHOTAA He YAOBJAETBOPAIOTCA NOMYIIEHHEM, YTO eqHH-
CTBEHHHIM NPOLYKTOM HenosHoro cropanmsi asasercs CO, rornma

Ta6nuna 18
HauMenoBanue TonanuBa o
Mapxa F]
n/n | pafilor Mecropoxciennus yriei HauMEHOBANHE MeCTO- H copT J &
H BHAH TOIIHBA POXAeHHS g
1 | Homenkuii 6accefin . . i e e e e e e e e APIII 0,04 | 20,2
2 | Kysuweuxnt Aunnxepo-Cymxen-
CKOB . . v 4 4 s nc 0,107 19,0
3| To xe Kemeposckoe . . .{K,[ICu CC| 0,117{ 18,8
4 | Kaparaupusckuii Gaccelln . . . . . . . . . . B 0,077 19,5
5 | MonMocKoBHbLIH . et e e e e e e b 0,084] 19,4
6 | Ypax Kusenosckoe . . . . mx 0,141{ 18,4
7 . Yenabuuckoe . . . b 0,002 19,2
8 . Eropmunckoe . . . A 0,080 19,4
9 | TMeuopeknit Gaccefin Bopkyrckoe . . . . MK 0,126 18,7
10 | MpkyTckaa o6racTb YepeMxOBCKOE . . . I 0,125 18,7
11 | Ynranckas . Bykauauunckoe . . r 0,122] 18,7
12 | Moumopckuét xpai Cyuanckoe , . . . K 0,111} 18,9
13 | ¥Ykpanuckas CCP Anexcauppuiickoe b 0,104] 19,0
14 | I'pysunckaa CCP TkBuGyabcxoe . . . ) 0,124 18,7
15 | Kazaxcxaa CCP Jlenreposckoe , ., . B 0,092| 19,2
16 | Kupruackaa CCP CyJIOKTHHCKOE . , , B 0,058 19,9
17 | Jlenunrpapckas ob6nactb | I BoRckoe (ropwoune
CIAHOBL) o + o .+ . - 0,251} 16,8
18 | Topd — KyckoBoit | 0,077] 19,5
19 | Oposa — Cwmemanusie | 0,036] 20,3
20 | Masyr - Muaocepun-
CTbIH 0,301 16,1
21 | EctecTseHnnli ras Namasckntt , , , . —_ 0.7861 11,8
22 | To xe CapaToBckuit paiion —_ 0,7751 11,8
23 | Fenepatopubiit ras M3 pomenworo raso
BOrO yrag . . . . _— 0.109 | 19,0
24 | NlomeHHbH ra3 KoOKco-
BBIX neqed —_ —_ —0,153| 24,8
25 | a3 nonsemHO# rasmdukaudum U3 KaMeHHOTO
L1 S -— 0,083 194
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MOTIPABKY HA HENOJHOTY CrOpaHus ONpelelsioT IKCIepHMEHTANLHO,
JOXHras roplounil OCTaTok Mocjae aHajusa rasoB. IIo xo/nuecTBy
TeNJIa, BHAEJICHHOMY NPH MOXKHMIMAHHMH, CYAAT O CyMMaDHOM CHHXKEHHH
TerioBoro 3¢Gdexra 3a cueT HENMOJHOTO CrOpaHHA.

[Tpu momHoM ropenun CO =0, ¥, ciaeJOBaTeJbHO, YHCAHTENb
ypaBHeHus (53) Taxxe MO/KEH PABHATLCA HYJIO; 3TO HPHBOJHT
K PaBEHCTBY, KOTOPOE AOJKHO YHOBJAETBOPSAThCA B CJydae IOJNHOTO

CTOpaHHUA:
21 — BRO,=RO, + 0,%,. (56)

UpeansHoit pa6oTO TONKH JOJIKHO CUHTAThCH IOJHOE CropaHHe
IPH OTCYTCTBHH H30BITOYHOro Bo3gyxa. K 3roMy mnpegeny npuGaIH-
XKaloTca B cBoelf paGore ycrpoficTBa /i CIKMUTaHWS MasyTa, rasa H
NBIEBHIHOrO TONJIMBA, B KOTOPHIX ra3, MeJKO pa3gpob/eHHOe TBep-
Jo€ TONJHMBO M/JIH Ma3yT XODOIIO NepeMelUMBaiOTCA ¢ Bo3gyxoM. [lpn
O, =0 u3 pasencraa (56) onpenem{eTcsx ROZWc

Rozuaxc T + +B *fo- (57)

B ra6a. 18 npuBeleHn cpeaHHe 3HaueHHs [, KOTODHIMH MOXHO
NOJIb30BaThCs NPH NPUOIM3HTENbHBIX MOJCYETaX, a TaKXKe 3HAUCHHA

RO,

Makc

§ 25. ONMPEAEJNEHHE KO3®PHIHUEHTA H3BBITKA BO3J1VXA
10 COCTABY TA30B

Koadduuuent u3burka BO3Ayxa ¢ IPH [OJHOM CTOPAHHH MO-
JKer OHTh BHIpaXeH TaK:
Ve
=y, (58)
rae V,—o0beM BO3ayxa, (HAKTHYECKH H3PACXOZOBAHHOTO IPH
CXHMFaHHK 1 K2 TON/HBa;
V,— o6peM JHIIHEro BO3ZYyXa.

PaBenctBo (58) mpeoGpasoBeiBaeTCsd IyTEM HCNOJAb3OBAHHA
OGbeMHHX COOTHOIIEHHI! MeXAy BO31yXOM H €ro COCTaB/SIOIIUMH

KHCJOPOJAOM H a30TOM:
1

o=

i
1=,
VO
Ve,
Ve. O 1% 100
Vo=—%5 i Voo =213 Va=—r Voi;
100 Ve O,
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9. Ng:‘v:_i’: 100°/,, oTkyna

—_ Vc,r'Ng Ve — 100 100
YT g T T Vg
100 Ve. 1N3
V== 100
TOoTroa
1 _ 1 _ 21
i v, o |-, O 91 —79—2. ©9)
e 2T N NE
B
Ve » N2
79

B caydae HeNnoJHOro CropaHusg CoctaB IDOAYKTOB ropeHmus CJje-

JUYIOLIHIL:
rae N, — a30r, noaydyaeMuli B pe3yJbTaTe a30BOTO 3HAJH3A.

Ecsu, ne u3MeHsas cocraBa, noxeub CO 3a cueT KHCJI0pPOJa, HaXo-
JAIICTOCH B rasax, TO COIVIACHO ypaBHEHMIO CrOPAHUS OKHUCH yryepoja
(2C04-04 = 2CO;) na moxuranue CO mpuaeTcst U3pacxoi0BaTh KH*

e
C10pOAa —- M B ¢opMy/Ty H36BITKA BO3Ayxa NPH HOJHOM CrOpaHdH

NOACTaBHATh HOBOE 3HAUYCHHE KHCJOpPOAa

21
o == — —C—- (61)

o179 0" 2
N~

3uag cocras TomiuBa, a rtakxe ROy m ROz + Og, MOXKHO IO
pasHoctu onpenesuth Op. Kosmnuectso CO ompenedasiercs mo ¢opMmyJie
(53), a Np moacunuThiBaeTCA M3 ypaBHEHHsl COCTaBa NPOAYKTOB rope-
uus (60).

Heo6xonuMo TONBKO HOMHHUTB, UTo B Ny BXOOHT asor Bo3AyxXa H
a30T ToriuBa. BrBoA GOpMYyIH 75 onpefeNeHus K03 PHIUEHTa H3-
6biTKa BO3J4yXa NPOBOAMJCS B NPEANOJIOKEHHH, UTO ONIEPUPYIOT C a30-
TOM BO3AyXd, NOITOMY M3 3Hayemus NI+ NI, nogyueHHoro us
paserctBa (31), Hago BHUYECTb 0GBEMHYIO OO a30Ta TOIJIMBA; IIO-
clefHss yxKe onpeaensaacs no gopmysae (51).

Asor BO3AyXa B TAKOM C/lyuae MmOJNyyaeTcs PI3 BEIpaKeHHUS

Ng=100—-R02——-02—-—CO-—O429 (RO, + CO) =




26. OTIPENTEJIEHHIE COCTABA U OBBEMA ITPOAYKTOB CI'OPAHHSA [s]4}

W yrouHeHHOe 3HaueHHe Ko3(duiueHTa H3OHBTKA BO3[Ayxa B 00iIeM
¢Jlyyae HeIOJHOro CrOpanus OyAeT BHPAaXKaTbCsl TakK:

91
o= 5 : (63)
21179 =
Ny — 0,429 —5 (RO, +CO)

§ 26. ONNPENEJEHHE COCTABA H OBBEMA MPOXYKTOB
CrOPAHHSI MO 3AIJAHHBIM: COCTABY PABOYErO
TONJHBA, KO3®PUIHEHTY H3BBITKA BO3JYXA
H XHMHYECKOY HEMNOJIHOTE CrOPAHHSA

[Tpu TensoBOoM pacyeTe KOTEJbHHX YCTAHOBOK SBJISIOTCS 3aj]aH-
HBIMH: 3JeMEHTapHbIl COCTaR TOMJIMBA H €ro TelJIOTBOpHad CIOCOO-
HOCTBb, KO3(DPunHeHTH M30LITKA BO3Lyxa B TOHKe, a TaKXKe B OTAC/Ib-
HBIX ra30ox0JaX, TAK KaK YCTAHOBKAa HAaXONMTCA INOA paspexeHHeM H
gepe3 HelJIOTHOCTH B ra30Xojbl IPOHHMKAET BO3AYyX, 9TO H BHI3BIBAET
IOCTEeNeHHOe yBesuyeHne Ko3dguiueHTa n30hITKA BO3JyXa, HAyuHas
OT TONKH ¥ Jajiee JI0 ra3oXxoaaMm.

Taxxke ABIAIOTCA 3aJaHHBIMH NIOTEPH Telsia OT MEeXaHMYeCKO# u
XMMHYECKOH HENOJIHOThI CrOpaHMs B IPOIeHTax OT TEIIOTBOPHOH CIo-
cobHocTH TonsuBa (gs ¥ G4%).

TloTeps OT XHMHUECKOTO Hejpomora, NpHHATaf B IIPOLEHTaX —
B KaJ/IOpUAX Ha | K2 COXMKEHHOr0 TOMJIMBA, — GYAeT BHIPAKaThCsA TAK:

P
Q;= _%)gs_ KKaa'xe, (64)

[Ipu 3KCNEepUMEHTaNbHBIX HCCIeNOBAaHAAX KOTELHBIX YCTAHOBOK
BeJMMYUHY (3 MOACYHTHIBAIOT, UCIO/IB3Ys SJAEMEHTAPHBIH COCTAB TOI-
JIUBA ¥ pe3y/NbTaThl Fa30BOI'0 aHAJIM3a.

O6pem CO, npuxoasmuiics Ha 1 K2 CKHUraeMoro TOILIWBA, paB-
HsleTcs ;

CO K’.CO
er 100 — 535 RO, + CO) HM3/K2, (65)

IMpu cxkuranun 1 Hu3 CO Bugensiercs 3 040 kxaa/nm3 Tena.

[Torepst Temna Q3 MosydaeTcs IyTeM IepeMHOXeHHs o6beMa
OKHCH YIVIEPOLa Ha TEeIVIOTBOPHYIO CNOCOGHOCThL MOCIERHEro:

30t0kP.co KP.Cco
Q3=—§3,6 (RO; 1 CO) = 56,7 (RO, FCO) KKas/ke (66)
COOTBETCTBEHHO

Vco‘": v

G =~ 100%. (67)

H
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C 10oCTaTOYHON JAJist NPAKTHKH TOYHOCTBIO MOXKHO IPHHHMAaTb, 4TO
KYCOUKHM HECrOpeBIIEro TOILIHBA, NMONAJAIOIME B NpoBaJ, IJIAKH H
YHOC HE H3MEHSIOT COCTaBa CBOef ropiouell MacChl M TOJbLKO, NMOACY-
IIKHBASACh, JUINAIOTCSl HAXOAAMEACH B HUX BJIaru.

Taxum 06pasoM, 3/7eMeHTapHHIA CocTaB pabouelt MaccH TONJMBA
3a HCK/IIOYEHHEM BJIard W 30JIb TpeGYeTCsl YMEeHBIIUTb, YUHTHIBAA HX
MeXaHHUECKHI HeNOMKOr, TPOMOPUHOHAJILHO €ro TENJIOBOH XapaxTepH-
CTHKE, 4TO H JOCTHTaeTCs YMHOXeHHeM OTHEJbHHIX COCTaBJIAIOLINX
9JIEMEHTAPHOrO COCTaBa TONJIMBA Ha TONMPABOUHBIA MHOXHTENb
(1 —&).

100

YKkasaHHOe mojiyuaer OTpa)KeHHe B (POPMYyJax, ONpelessiomux
Very Van. Qg. B He ucmpaBisercsi, TaK KaK MHOMXKHTEJdb BXOAHT
B YHCJIUTENb ¥ 3HaMeHATe/b; a TakXKe He HCIPaBJsSeTCs, TaK Kak Ho-
paBKa HHUTOXHA.

ITpucTynas kK TeNJIOBOMY pacueTy KOTEJbHOH YCTAHOBKH, OLEHH-
BalOT 3HAYEHHS §4 U §3 Ha OCHOBAHMH NAHHBIX, ITOJYUYEHHBIX SKCIEpH-
MeHTa/bHLIM IyTeM [Jisi aHAJOTHYHBEIX TONOYHHIX YCTPOHCTB M BHAOB
TOMJIMBA, YKa3aHHbIe CBEJCHUsI NPUBOIATCSA B pasfene 6ajaHca Temia
KOTeJbHOH ycTaHoBKH (Tabia. 25 u 26).

Il1s onpenesenns cOcTaBa OTXOASIUMX Tas30B IIPU 3aJaHHOM o
ucIoJb3yloTCa ypasHeHns (53), (60), (63), (64) u HomoJHHTENBLHO
ypaBHenHe (68): ,

i\ -CO '
Q=567 o (1 — m)' (68)

CoBMecTHO petllast B o6LIeM BHIE 9TH YPaBHEHHS C LeJLIO ONpene-
aernst ROz u CO, MOXHO yKasaHHbIe NATb YPaBHEHHH CBECTH K ABYM
CJIELYIOLIUM:

RO = rpes (69)
CO = f. ROZ’ (70)
rne 1
B ; 71
d 56,7KP-100 (l—'l%_o) (71)
05‘13 =1
r*=1+f~—b; (72)
b=1-+8+(0,60518) f; (73)
e =042 (14 (74

* ¢ MOXKeT NOJNYYHTHCA W C OTPUIIATENILHHIM 3RAKOM,
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u=376(4+b)—c—e. (75)

3uass RO, n CO, umeeTcs BO3MOXHOCTb ONpPEIENHUTH OGBLEM
OTXOJAUHX Ta30B:

- K® 9HP + 0,laLyd ]
Vi= Ve i Vi = [ 0,536 (RO; + CO) + 80,5 X
q W’ 4 100,

X (1= 1o5) + L%, (76)
nprueM

V. - _L8TK’ (1 __4_4_).

e.r— "RO, + CO 100/
9HP+ 0,1aLod q ) WP -+ 100W,,
Ve, “”[ 80,5 : ] (1 ~00) + 80,5 )

B nponecce TeIJIOBOro pacuera KOTEJIbHOH YCT@HOBKH IIO a30Xx0-
IaM NOJACYHTHIBAIOTCA KO3(DGHIMeHTH TEeNJIOOTAAYH OT Nasa K CTeH-
ke. [Ipu onpesesieHun H3NyyeHHsi rasoB TpeGyercd 3HATH NMapuualb-
Hoe NaBJieHHe CyXHX TpexaToMHbXx ras3oB (ROs) u BoasHbIX mapom
(H20).

B coorBeTcTBHM ¢ 3aKOHOM JlanbTOHA HMelOIHECs: B COCTaBe rason
TPeXaTOMHEIE I'a3bl, BOASAHbBIE NTapH U ABYXaTOMHHE ra3bl HMEIOT KaX-
bl CBOE NMaplHaNbHOe AaBJeHHe, NPONOPIHOHANBHOE HX 00beMHOMY
COZIePKaHUIO B CMECH.

JlaBjeHuHe B ra3oxolax Maio OTJIHYaeTCsi OT atMocdepHoro, Tax
KaK paspexeHne oOHuno He npeBmmaer 100 #m BOX. CT., HO3TOMY
MOMHO HalHCaTh

Per Py = Pro, + Py, T Py, =1 refci?; (77)
Fro. . Tro., (78)
Vpo, ONpEneIseTcsi U3 ypaBHEHHs
RO, =22 1007,
nIn
Veo=Ve.. ]}0%2 . (79)

[Tapnra/nbHOe AaB/eHHe BOXSHBIX NapOB MOACUHTEIBaeTCH No aHa-
JoruyHo# dopMyJe:

pH,O Vl. o
-5 =" (80)
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26. OMTPEAENIEHHE COCTABA H OBBEMA TTPOAYKTOB CTOPAHHA
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CocTas NpONYKTOB CropaHHf M HX 06BEM, H3MeHsOUIHecs AJis
OTHeJbHBIX I'a30X0J0B B 3aBHCHMOCTH OT H3MeHeHuss KoadoduuneHTa
u36biTKa BO3JYyXa, B LeNfAX YRoO6CTBAa ANd NaJbHeHIlero HCIoJib30Ba-
HUS TIpY TEIVIOBOM pacyeTe KOTEJAbHOH YCTAaHOBKM OGBIYHO CBOAAT
B CnenuajbHylo Tabauny rno THmy Ta6a. 19, B KoTopol mpuBexeH npH-
Mep MofoOHOH cHCTeMaTH3al¥y MNPH CXKHTaHWM aHTpPAlMTa MapKH
APIII,

BcedopMyan,oTHOCAMHEECA K COCTAaBY nmpoOAYK-
TOBCropaHHS H HX00BeMY, YHHBeDCAJbHL H NP H-
FOZHH aJsd A60T0 TONJHUBA: TBEPHAOTO, XKULKOTO
H razoo6pas3sHOro, TOIbKO COCTaB INOCTEAHEro, OGLIYHO faBae-
Mblli B 00beMHLIX NPONEHTAax, Halo IepecidTaTh Ha BEcOBHIE,

Meronnka nmepecuera HpHBOLHUTCS HHXKe.

§ 27. ONPENEJEHHUE 3JIEMEHTAPHOTO COCTABA TA300BPA3HOIO
TONJINBA B NMPOLLEHTAX O BECY

Jas mpuMepa OpHHAT COCTaB TeHEPATOPHOTO rasa M3 JAOHEUKOro a30BOTO
yras no o6bemy:

. 1 Hi oot .. L1350,
HiS & vooen i 0,39, CHy + . oot et 23
CoHu. o o L 03 Na o oee i e, L5199
co ... .. 2659, O v oui. ... 090

Hroro . . 1000/,
3Had MONEKYNSIpHBIA BeC KAXKIOro M3 ras3os, BXONSAIIHMX B COCTAB CMECH, H ero
cObeMHble NPOUEHTH B Hell, MOXKHO IOJACYHTATL KaXyMMfcsd MONeKynspHHf BeC
CMECH 10 BHIPaKeHHIO
IOOP'CM = Ewri L]
Tie p; — MOJEKYAspHbI BeC KaK/0ro H3 rasoB CMCCH;
r; — o6beMHuie NPOLEHTH KaMIOTO M3 rasoB CMecH.
100pey = Buwr; = 5,0.44 + 0,3-34 4~ 0,3-23 4 26,5.28 +
+135.2 +2,3.16 4 51,9-28 4+ 0,2.32 = 2504,0; pey=25,0
Tipu HeGoNbIIOM COAEPMKAHWHM TAXKeENHX yriesoxopomon cocras CpH, moxer
6u1e 3ameneH Ge3 3HAyHTENbHOR norpelnHocTH sruiteHoM CoHy.
Cocras ra3a no secy (J, B IPOIEHTAax M/ KaXKIOrO KOMIOHEHTZ Ollpenensercs
N0 BHPaXKEHHIO

Wwiry
G; = 5:7:7?7 100. (81)

Jas mannoro cjryuasi COCTap rasop Mo Becy OOJAyuaencs PaBHBIM
CO; v v v v v v .. 880 H, ..... . A 9
Hgs .....-....0,40/0 CH4-..-.-..-.'.
ColHp. - v v o o v .. 03% Na oo, 08800
CO . ... ... 296 o ... . . 0,3

Uroro. . . 100,00,

Yro6r MOJNYYNTh SJEMEHTapHHH COCTap paccMaTpPUBAEMOro TONJMBAE, Tpe-
Gyercs oNpeieNHTh AJA KaXKAOTO M3 rasoB, BXOAALMX B cvecs, cHavama CY%,
satem H% u T. I, a 3aTeM HX IPOCYMMHPOBATE.

MMoncyer 3THX 9JI€MeHTOB NPOM3BONAT No ClENYONIEMY YPaBHEHHIO:

=gy (82)
W



27. ONPENEJIEHUE 3JIEMEHTAPHOI'O COCTABA TOIVIMBA 105

re X — HCKOMOE KOMMyecTBO B NaHHOM rase yraepoma (C0/,), Bogopona (HO/y)
HT 1;

¢y — aTOMHBLIH BEC Vriaepoga, BOAOPO1a H T. M., YMHOXEHHWH Ha dHCIO
aTOMOB B MOJeKy/le JaHHOTO rasa;
OCTanbHble 0603HAYEHHA NpeXHHE,

Jlns paccmatpHBaeMoro TpuMepa KOJHUYECTBO YIAepPOAa B OTAEJbHHX [a3ax,
COCTaBJIRIOMHX CMECh, PaBHO:

88.12

L Ceoy= = 2,409/
0,3-12-2
2. C(C’ H‘) = —_—5—8_-‘ = 0,260/0
29,6 12
38 Ciop= o = 12,700/,
1,5.12

4 Ceny="15— =L13%

Mroro C=16,49,

Konnuectso BOMOpOma B OTHENbHHX rasax:

L Hiyg = —0—43%2- = 0,029,
2. Hgy= 3‘28'—4 = 0,04%
3. Hpy,y= L;'—“)- = 1,109
4. Higpyy = -%i = 0,379/,

Uroro H=1,530

KonnuecTso KHCAODOMA B OTAENbHHX rasax:

88.16.2

1. O(coﬁ) e 44 == 6,400/0
29,6-16
2. Ocoy= g = 16,900/
0,3-32
3. Opy=—"35— =030

H1oro O =2369,
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Koanuectso cepel m a30Ta B rasax:

0,4-32
Sans) = 35 =03%%

58,0.28
N(N,) = T = 58,00/,

Bcero. . . .100

Taxnm o6pa3oM, 9JIeMEHTapHEH COCTAB CYXOro TonauBa (reHepaTOPHOrO rasa)
B OPOLEHTAaX @0 Becy paBsusercd
Ce4He+ 564 N°¢-0¢=16,49+1,53+0,38 458 0--23,6=100.
TMepesox TemnoTeOpHON clocOGHOCTH razco6pasHoro ToMausa ¢ OOLEMHOR Ha
BECOBYIO NPOH3BOXHTCH TaK:
Q¢ xxan/nmd

QS krkaafwe = 2 T | (83)
To
TAe Y - yAeAbHBIA BEC ra3a, HAXOAUTCA MO popuyre
Tiwry
1= 100.294 Ke{HMB, (84)
Tyt .
rne 00" — cperunf (xaxymuiica) MOJeKyAApHBH Bec cMecH;

22,4 HM3|MOAb — 06bEM | MOJSA, NPHHAMAETCA OLMHAKOBHIM C MASANbHBIM T A30M

Taasa V
BAJJAHC TEMJIA KOTEJBbHON YCTAHOBKH

§ 28, TEMJIOCOAEP)XAHHE IrA30B

OxJaxIeHHe ra30B B rasoxojax KOTeJbHOH yCTaHOBKH NpOTeKaeT
npu p = const.

Kosnuectso Temna, OTJaBaeMoe HMH, onpefesserca no gopmyse

Q=1I—1I" kkas na 1 Kz TomIMBa, (85)

rae I’ u I” —Tennoconepxanue NPOAYKTOB TOpEHHsi, CUUTas Ha
1 K2 COXXEHHOrO TOIIMBA NDH BXOAE W BHXOJE M3 Ia30oxoia.

TensioconepxaHue rasa B o6IeM BHJe BLIUUCAAETCS KaK NpOH3Be-
IeHue ero o6’beMa IIPH HOPMaJbHEIX YCJIOBHSAX HA ero 0GbeMUYIO Tell-
JIOEMKOCTb [IPH NOCTOSTHHOM JaBJIEHHH M Ha TeMIeparypy B rpax. C.

I=VCT kraa/xe. (86)
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TenmoeMKOCTb a3oB He OCTA4eTCH BEJHUHHOH
MOCTOSHHON M H3MEHHAETCHA B3aBUCHMOCTH OT TEM-
nepaTyphs rasos.

Ilpn HarpeBaHyuH rasos OJHOBPEMEHHO C IIOBBLIULEHHEM TeMIepa-
Typbl 6y[eT U3MeHATbCA HX TEIVIOEMKOCTb, ¥ B (JOpMYJy Temaocouep-
XKaHyusg HeoOXOAMMO NOACTABJATH CpelHee 3HaUeHHE TENJI0EMKOCTH,
cunras ot 0 go 7°C.

Tax Kak Besuuuunl cpexHein TemaoeMxoctu SOp G/M3KO NOXXOAST
K 3HaueHHaM ais CO, u kosmuyecTBo SO, mo cpaBHenuo ¢ CO; He3Ha-
YHTEJbHO, TO CPEJHIOI TEMIOEMKOCTh TPexaTOMHBIX rasoB RO; =
= CO; -} SO, MoxHo onpereauTb no paHHbM A COs.

W3 nByxaToMHBIX ra3oB B INpOAYKTaX CropaHHf TOIJHMBA HAXO-
asres No, Oy u CO, npudem Gosee 3/, 06beMa MPUXOAUTCA HA a30T,
CO no Gousplefi yacTH HCUHCASETCS AOJSIMH NIPOIEHTa — OCTaJbHOE
Ha KHC/JAOPOX; NI0O3TOMY, IPHHUMAS CPEAHION TENJI0eMKOCTh JBYXATOM-
HEBIX Ta30B 10 CYyXoMy BO3AYyXY, TEIJIOCOIepXKaHHEe 3THX ra30B OYyAeT
NOJCYNTHIBATECHA HOCTATOYHO TOYHO,

3HaueHus1 CpeTHHX OGbEMHbLIX TEIVIOEMKOCTell ra30B, NPH MOCTOSH-
HOM JaBJIEHHM BXOASUIMX B COCTAB MNPOJAYKTOB CrOpaHudA, B 3aBHCH-
MOCTH OT HX TeMIepaTypH NpuBeleHH B Taba. 20.

Ta6auna 20

Cpeausas o6beMHas TEUNOEMKOCThb ra3oB (ot 0 go 7°C ) NpH NMOCTOAHHOM
AaBieHUH B KKAA/HM® 2pad (no BTH)

Cyxon Cyxoft
T RO, H,0 Bo3dyx (R,) T RO, H,0 BO3RYX (Ry)

0 | 03805 { 0,3569 0,3093 1100 { 0,5363 | 0,4180 0,3396
100 | 0,402 { 0,3596 0,3106 1200 { 05433 | 04244 0,3422
200 | 0,4290 | 0,3635 0,3123 1300 | 05495 | 0.4306 0,3448
800 | 0,4469 | 0,3634 0,3147 1400 | 0,5553 | 0,4367 0,3172
400 | 0,4628 | 0,3739 0.3175 1500 | 0,5606 | 0.4425 0,3494
500 | 04769 | 0,3796 0,3207 1600 | 05655 | 0,4482 0,3515
600 | 0,4895 | 0,3856 0,3241 1700 { 0,570! 0,4537 0,3534
700 | 0,5008 | 0,3920 0,3275 1800 | 0,5744 | 0,4590 0,36562
800 | 90,5110 | 0,3985 0,3307 1900 | 0,5783 | 0,4640 0,3570
900 | 05204 | 0,4050 0,3338 2000 | 0,5820 | 0,4689 0,3586

1000 | 0,5288 | 0,4115 0,3367 2100 { 05855 | 0,4736 0,3602
2200 § 0,5887 | 0,4780 0,3616

Tensoconepxanue NPOXYKTOB rOpeHust Ha 1 K2 TomimBa, CuHTas
Harpe oT 0°, MoxeT GbIThb NPEACTABJIECHO TAKMM YDaBHeHHeM:

T T T 1
I=(L V(OJ) T = (Vg %’Rri‘ Vro, (O:RO,‘{— Ve n(g’.,.n) T xxaa/ke. (87)

Panee suiBenennas dopMyna o6beMa rasa (76) npemycMarpusala
pas30uBKy rasos Ha Cyxue rashl W BOAsSIHEle nHapbl. [IpHmepxxuBasch
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Tennoconepikanne NMPOAYKTOB Cropanns
N Hanmenopanue O6oana-
an F—— aenne Pa3mepHocTh Pacuetnne GopMmyan
1 | Tennoemxocts cy- T
Xux TPEXaTOM- [ (oo | KKaA[HAP 2pad | Tlo rabx. 20
HEIX ra30B o RO
2 | TeunoemMxocTs cy- r
:;::xx #:gf;c:r(():; CR xrar[umSepad | o taéa. 20
: ]
BO3AYXY) 0
| or
3 Te;::;:x:;;g:o CB " kxans[umd epad | Tlo taba. 20
Py
? 0
Al 7 g:c. r 11.2002 CRO, +
enioeMKOCTh CY-
XHX rasoB 4 Cc.r KKGA|RM? 2pad
0 100-RO; &
100
5 | Tenaoconepxanue = T
CyXHX Ia3oB le.» KKanr|Ke Iy =Ver C.. T
o
6 | Tennoconepxanue | j - 7
BOAAHHIX MapoB 5. m KKa4|Ke L.v= V. n gs. n T
7 | IlonHoe Temaoco-
Aepkawne mpo-| Ip KKan|Kz =1 +1, 4

AYKTOB rOpeHus
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NPH CXHIFAHHH aHTpauuTa Mapku AP

Ta6arna 21

a=15

om1,6

a=1,7

am=1,9

1500°

1000°

300°

250°

200°

150°

100°

0,5606

0,5288

0,4769, 0,4769

0,4628

0,4469

0,4469

0,4379;0,4290 0,4290

0,4191

0,4092

0,3494

0,3367

0,3207( 0,3207

03175

0,3147

0,3147

0,3135 0,3123

0,3123

0,315 0,3106

0,4425

0,4115

06,3796 0,3796

0,3739

0,3684

0,3684

0,3660

0,3635

0,3635

0,3616

0,3596

0,377

0,362

0,341 {0,339

0,334

0,331

0,330

0,328

0,325

0,325

0,323

0,321

5200

3320

1565} 1660

1310

972

1020

850

672

762

568

376

246

152

70 72

57

42

36

28

29

22

14

5446

3472

1635§ 1732

1367

1014

1063

886

700

791

590

390
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TAKOro pasiefieHHs Ta30B W B JaJbHeflleM, UX TelvocoJepXKaHue
MOXXHO BHIPa3HTh CJAeLyIOIHM yPaBHeHHEM:

1 T
Ir———(Vc. r %:c, T + VB, nga_n) T cha./l/lcz. (88)

CpelHss TeMJIOEMKOCTb CYXHX ra30B ONpeNeNnsercss Kak CpexHsas
B3BelleHHAsl BeJUYHHA B 3aBHCUMOCTH OT KOJHYECTBA TPeXaTOMHBLIX
H JBYXaTOMHBIX rasoB IO BHi-
pasKeHuIo

T T
_ RO, &
c.r 100 OROg_f-

At
1o

S000 %

100 — RO, Z
P 0GR (89)

40
w IMoxcuersr Temocofepia-

&7 HASL IIPOAYKTOB CrOpaHus AJIS
y pasJHYHbIX Ia30X0J0B KOTe/b-
J000 / HOU yCTAHOBKH OOBIYHO CBOJST-
7 ¢t B Tabauny. OnHOBpEMEHHO
/ 10 AaHHBIM Ta6Jauubl CJaexyeT
/ noctpouth rpaguxk /—T, mos-
2000 1/ BOJISIIOLIAI OTIPENeNSATh TeIJIo-
Vit colepKaHHe ra3os IpH J060i
A TeMIlepaType JJIS 3aJaHHOrO
w09 =S4 K03 puunerTa uaObLITKA BO3-
-§’ / ayxa. Jlas paHee paccMOTpeH-
/ Horo mpumepa (cM. Taba. 19),
i rjie 6LIIR OnpeneaeHb 06bEMbI
CYXHX [a30B H BOJAHBIX NApOB
B IPOAYKTaX TOpEeHHsl aHTpa-
Puc. 21 nu1a mapka APLI, B Ta6a. 21
NPHBOAMTCS TENJIOCOAepKaHue
5THX TpPOAYKTOB CrOpaHHS B 3aBHCHMOCTH OT HX TeMIepaTyphl
H36BITKa BO3AyXa, a Ha pHC. 21 u300paxkeHa COOTBETCTBYIOUlas
[—T-puarpamma.

'b{)‘
~

&%
0 200 05w %09 o

§ 29. OBUIEE YPABHEHWE BAJNAHCA TEIUIA

Kaxabii KHJIOTDaMM TOIJIWBA, HCIIONb3YeMBbII JAf TOJYHeHust
Temja B KOTEJbHOH YCTaHOBKe, BHOCHT ¢ cOGOil TeIIO B KOJHYECTBe,
COOTBETCTBYIOIUEM TEMJIOTBOPHON CIIOCOBHOCTH €ro padouero cocTapa,
Qr kKkan/ke. Ho He Bce 3T0 Telio MOJE3HO HCMOJbL3YETCH; HMEeTcs

psan Hen36eXHbIX NOTEPb, CHHXeHue pasMepPOB KOTOPHIX 10 MHHHMYMa
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¥ COCTaBJISIET 33734y Pal{OHAJbHOTO MOCTPOEHHS M B3aHMHOI'O KOM-
GHHHPOBAHHs OT/AEJbHBIX 3JIEMEHTOB YCTAHOBKM H ee SKCIUIyaTalHH.

Basanc Temnna koTesibHOM yCTaHOBKH, CUMTas Ha 1 K2 CXKHMraeMoro
TOIJIHBA, BEIPAXKAeTCs CJEYIOIMM PaBeHCTBOM:

Qi=Q+Q+ Qs+ Q+ Qs Qs+ Qi Kras/xe, (90)

37ech Q, — I0JE3HOE HCIOJAb3yeMOe TeIIO, TOoJyYaeMoe B BUIE
mapa HWJM ropsiueii BOAH, B KKQ.l/Ke; OCTaibHHE dYie-
HBl TIPABOH Y4CTH PABEHCTBA SABJSIOTCST NMOTEPSIMH;

Q, — noTeps TemJa ¢ OTXOASIIUMH H3 YCTAHOBKH H PacceH-
BaeMBIMH B OKDPYXKAIOIIYI0 CpeAy AHIMOBHIMM ras’aMmiu
B KKAA/K?;

Qs — noreps OT  XHMHYECKOH  HEIOJHOTH  CrODaHHA
B KKaa'Ke;
Q. — morepst OT MeXaHHYeCKOH HEIOJHOTH CrOpaHHs, BKJIO-
yasg Cloga II0OTePH B IpoBaje, ILJIAKAX, YyHoCe
B KKA., K2,
Qs — morepsi Temsia BCEMH 3J€MEHTaMH KOTEJAbHOH yCTAaHOB-
KH B OKPYXKaIOULYIO CPeLy B KKAA KZ;
Q¢ — norepsi OT HEYCTaHOBHUBIIETOCS TEIJIOBOTO COCTOSHHS
B KKQA/Ke;
Qg;‘3~n0Tepn (PM3HTECKOTO Temaa € YAAJEeHHBIMH H3 TOIKH

301081 U WJIAKOM B KKaA[Ke.

Bennunna Qs BXOAHT B GaJaHc €O 3HaKOM ILIIOE B TOM Clydae,
€CJIM YCTaHOBKA TOJIBKO UTO PAacTalvIMBaeTCs, CTEHKH OOMYPOBKH elle
XOJIOHbEIE ¥ aHAJIOTHYHO C IIOBEPXHOCTSIMH HarpeBa Kotsa o6MypoBKa
OTHHMaeT TelJIo OT MNPOXOASIIMNX Mo ragoxojgam rasos. Korma obmy-
poBKa mporpeercsl, NPHIET B YCTAHOBHBIIEECH TeIIOBOE COCTOSIHME,
10 () mponajgaeT ¥ B 0OOMYPOBKY INOCTYMaeT TOJbKO TO KOJIHYECTBO
TEIlIa, KOTOPOe HAET Ha IOIOJHEeHHe PaCCeHBAEMOro €i0 B OKpYyXaro-
utyio cpeny. HaoGoport, ecain koTes nepeBOAAT Ha PaboTy ¢ MOHHIKeH-
HO#l Harpyskoi, HampHMep, BO BpeMsi 00eleHHOro NepepbiBa Npel-
NpUATHA, HaKaJeHHble CTeHKH OOMYDPOBKH HauHHAIOT OTAABaTh TEIJIO
MeHee HarpersiM raszaM. Torjga B ypaBHeHHH TellIOBOro GaJiaHca ONSITh
nosiBaisietcss wieH Qs, HO CO 3HAKOM MUHYC, TaK KaK OOMYpOBKa B 3TOM
ciiyqyae ABJAAeTCS Kak Obl JOMOJHHTEJNbHBIM HCTOUHHKOM TeIuia K
OCHOBHOMY ~— TeIJIOTBOPHOIl CNOCOGHOCTH TOIUIHBA.

I1py HCOBITAHAAX KOTeBHBIX YCTAHOBOK dKCIEpHMeHTAJ/IbHOe onpe-
nenenne Qg HEBO3MOXKHO, MOSTOMY IIOTEPIO OT HeyCTAHOBHBIIEroCHd
COCTOSIHUST CTPEMATCSA CBECTH K HyJHO. JIJIs1 3TOI LeMu UCIBITaHHs Ha-
YHHAIOT TOJBKO B YC/JOBHSIX YCTAHOBMBIIETOCS TEILIOBOIO pPEXHMA,
0 yeM CYAAT II0 TeMIepaType rasos 3a KOTJoM. [ToctosiiHoe ee 3Haye-
lHe B TeueHHe JJIMTeJbHOTO BPEMeHH CBEAETEJbCTBYET 06 yCTAHOBHB-
IIUMcs pexuMe paGoTHI.
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ITpu mpoeKTHpOBaHMH KOTEJNbHLIX YCTAHOBOK GaJsiaHC Temsna IOJA-
CUHTHLIBAETCA TakKXKe MJIS YCJOBHH yCTAaHOBMBIUErOoCs TEIIOBOIO CO-
CTOsIHMS, T. €. IPH Qs = 0. du3udecKuM TeNnIOM yHOca mpeHeGperawr
BBH/Y €0 He3HAYHTeSbHOCTH.

Ecau o6e uactu ypaerenus (90) pasgenutb Ha QF M YMHOMKHTD
Ha 100, To nomydaerca HoBoe BhIpakeHHe OaJsaHca TenJsa, 1o KOTO-
POMY HCIIO/Ib30BAHHOE TEIVIO W TOTEPH BHIPAXKEHH B HPOIEHTHOM OT-
HOILEHHH K TeIy, 3aK/IIOYalollleMycs B TOLJIHBE:

100 = g, + g3+ g5 + 94+ 05 = 96 - Qus. (91)

§ 30. TEILUIO, MOJIE3HO HCIOJIL3YEMOE YCTAHOBKOR

OTHolllenye KO/MMYECTBA MOJIE3HO MCIOb3yeMOro Telia 1 ke cxKH-
raeMoro TONJIMBA K TeNJIOTBOPHOH CrMOCOGHOCTH paGodyero TOIJ/IMBA
Gyner BeIpaxarb COGOH K. I. Ji. YCTAHOBKH T, T. €.

2100 =g, =, -100 (92)
QE - ql - ﬂy .

Huoraa 7, BHpaxaoT B HPOUEHTAX, TOrAa ¢;="1, %,.

B pajpHefillleM NPHHEMAIOTCHA CAeAylOUIHe 0G03HAYEHHS:

D — xonuuecTBO mapa, BHpaGaTHBaeMOE B 4aC YCTAHOBKOH, B K2

B — K0/M14eCTBO TONJIHBA, CKHraeMoOro B 4ac, B K2Z;

Ai — Tens10, coollneHHOe B YCTaHOBKe 1 K2 TEIIOHOCHTEAA—Iapy
HaH Boxe (IIpH BOAOTPEHHHIX KOT/IaX), B KKaA.

B ra6aunax BojsHoro mapa (rabn. 22, 23, 24) npaercs Temiaoco-
Zlepxanue napa, cuuras ot (0°. [[1d nuTaHus e KOTeNbHOH yCTaHOBKH
Geperca Boja C TeMmmepaTypol, npepnimaiolied 0°0 B OTONHTEIBHEIX
KOTeJIbHBIX 10 GoJibillell YaCTH YRAETCH HCIOJb30BaTh 3HAYHTE/IBHYIO
yacTh 06paTHOrO KOHAEHCATa, MOJyYaeMOro BO BCEX HarpeBaTeJbHBIX
npu6opax OTONJEHHs, TeNVIOO6MeHHMKAX, CYIIHJIKaX H Hp. — Be3Je,
rie HarpeBaHye NPOH3BOJUTCS NPH NOMOLH NOBEPXHOCTHHIX HOXOIpe-
BaTtesieil. ToJILKO B CiIyyasix pacxojOBaHHs OCTPOro Iapa, HalpHMep,
B KpacuJbHHIX 6apkax, OyUMJbHHKAaX H TOMY NMOXOGHOH NpPOU3BOJ-
CTBEHHOH amnmapartype, KOHJEHCAT napa DponajaeT K ero yOblIb mpH-
XOMHUTCH IONOJHATL BOJOH H3 TOPOACKOrO BONONPOBOAA, PEKH HWIIH
apTe3HaHCKOM CKBaXXHHHL Takum 06pasoM, B NMHTATeJbHOM CEOPHOM
6aKe KOTE/bHOH yCTaHABJIHBAETCS HEKOTOPAst TeMIIepaTypa, 3a4acTyio
noshiuaomasca go 80—100°,

Coo6lIeHHOe  TENVIOHOCHTENIIO  TelloCOfepXKanHe GydeT Bhlpa-
KaTbCA TakK:

Ai==i— t, KKaa, xe, (93)

rie i— TeNNOoColepXaHue HACHINEHHOTO HIM IEPerpeToro napa
B KKQA/KZ;
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t, —rtemnepaTypa NHTaTEJALHOH BOAH, BXOAAueft B YCTaHOBKY,
B rpaf.
B nanHOM ClIyuae BMeCTO TEIJIOCOHEpPIKAHUST BOJB IIOACTABIJISETCS
ee TeMIlepaTypa, TaK Kak TeIVIOEMKOCTb BOJAH OJH3Ka K eJLHHHMIE.
[Mosbsysacy 3aBucuMoctsiMu (92) u (93) u o6osHauas depes D
pacxoj mapa, a uyepe3 B — pacxoj Tom/iuMBa B 4ac, MOXKHO HalucaTb
DAi=Q,B = Qi 4,B rra,uac, (94)
CIeNoBaTeNbHO, 3HAas YacCOBble pPacXOnL mMapa u TOT-
JHBQ, a Tak¥Ke coofuiaeMoe BOJle TENJOCOJEPXa-
HEEe W TeNnJOTBOPHYHW CcmHnoco6GHOCTh TONJHBA,
MOXHO ONpPefeNHTh K. II. . yCTaHOBKH. [Ipx Bogorpeii-
HBIX KOTJIax mox D JOMKHO MOAPa3yMeBaThCST YacoBOE KOJHYECTBO
npolexileil yepes yCTAaHOBKY BOABI M Al =={ — ¢, kKa./Ke.

D
OrtHollenne -5 ke Ha | Ke TOIUIHBA VIS NTAPOBLIX KOTJIOB Ha3bi-

BaeTCA BMJUMON MCIIaDHTeJIbHOCTLIO ronfiuBa M Bhlpamxaercsi op-
MYyJI0#

D _ Quy (95)
B A Y

3HayeHHe TeNJIOCOIEPIKAHUS NTapa ¥ TeMIIePaTyphl BOJL B pa3HBIX
YCTAaHOBKAX pasJIuyHOe,

C uesbio MoJiyueHHsT CpaBHUMBIX MeXAy coGoil uudbp, MoaBossio-
IIHX XapaKTepH3oBaTh PabOTy YCTaHOBKH, HOJNB3YIOTCA HCIAaPHTENb-
HOCTBIO 110 HODMAJIBHOMY Iapy, T. e. Al =640 xraz «z;

TorAA Das

{
" B.640° (%6)

Tenmnoconep:kaHHe Kak HachIIEHHOTO, TaK H IEPeErpeToro mapa
MOXHO Hafiti mo Tabi. 22 u 23, oJHAKO CJIeyeT OTMETHTh, YTO NPH
3HAYHTeNbHBIX (POPCHPOBKAX B KOTJIAX, OCOGEHHO ¢ MaJbiM 3epKaJjioM
UCIlapeHHs!, TapoOBhIAeJeHHe NPOHCXOMUT HACTOJNbKO GYpHO, YTo map
He IIoNydaercd CYXHM HACHIUEHHBIM, H K HEMY A06aBJIAeTCA HEKOTO-
pO€ KOJIHUECTBO KOTJIOBO¥ BOJAB B BHje Kalejb WJIH IeHb. B nensx
60pbOBl C CHJILHBIM IOBHILIEHHEM BJIAXHOCTH I1apa ero 4yacro Ipo-
MycKaloT yepe3 ocoOble CeMapHpyIOIIMe yCTPOHCTBA — MapOCYUIMTEH,

CoobulaemMoe NHTATEAbHOI BOAE TEILIOCOAELPHKAHHE B PACKPHI-
TOM BHJAE MOXHO NPEACTaBHTH TaK:

A==ty —ty 4 q—ty+ rx-+
9KOHO~ KoTen (97)

Mafzep
+r(1 = x)+ cpe (£re — £,) KKQA[KE.

neperpesaTe L
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CBoRcTBa BOASIHOrc napa
(no M. Il. Byxanosnuy)

Tadonuue 2«

Iloanan Tennors

llasaenne p Teunepatypa TennoTa CxpuTas T
il T R i BT
KKQA[K:
0,02 17,2 17,3 587,6 604,9
0,04 28,6 28,7 581,1 609,8
0,06 35,8 35,8 576,8 612,6
0,08 41,2 41,2 574,0 615,2
0,1 45,5 45,5 571,6 617,0
0,12 49,1 49,1 569,5 618,6
0,16 53,6 53,6 566,9 620,56
0,20 59,7 59,7 563,4 623,1
0,25 64,6 64,6 560,0 625,0
03 68,7 68,7 558,1 626,8
0,5 80,9 80,9 550,7 631,6
0,7 89,5 89,5 545,6 635,1
1,0 99,1 99,2 539,6 638,58
1,2 104,3 104,4 536,6 640,7
1,4 108,7 108,9 533,4 42,3
1,6 112,7 113,0 530,8 643,8
1,8 1163 116,6 528,5 645,1
20 119,6 1199 526,4 646,3
2,5 126,8 127,2 521,5 648,7
30 132,9 1334 517,3 850,7
35 1382 138,9 513,5 652,4
40 1429 1437 510,2 6539
4,5 147,2 148,1 507,1 655,2
50 151,1 152,1 504,2 656,3
6,0 158,1 159,3 498,9 498,32
7.0 164,2 165,7 4942 £659,9
8,0 169,6 1714 489,0 66,2
9,0 174,5 176,5 4858 662,3
10,0 1790 181,3 4821 ©63,3
12,0 187,1 189,8 475,1 664,9
140 194.1 1973 468,92 66,2
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Ta6anuua 23
Tenaoconepikanue neperperoro napa l. Kxat/xz
(no M. I, Byxaxosuuy)
Jlaprenue p tne " rear
B K2fcm?
{(ama) 200 260 3C0 360 400
1 ! 686,6 7149 734,0 762,9 782,6
2 i 6854 714,1 733,4 762,8 782,6
3 684,2 713,2 732,7 762,3 782,2
4 683,0 7124 732,1 761,8 781,8
5 681,7 7115 731,4 761,4 781, 5
6 680,6 710,7 730,7 760,9 78 l,l
7 679,4 709,9 7371 760,3 780,6
8 678,2 709 2 729,4 760,0 7303
9 676,8 708,4 728,7 759,4 7799
10 675,4 707.6 728,0 758,9 779 5
11 674,1 706,8 727,3 758,3 779,1
12 672,9 705,9 726,7 757,9 778 7
13 671,5 705,1 726, 0 7574 778,2
14 6700 704,2 725,1 756,9 777,9

Taoanua 24

Cpennna TeNAOEMKOCTb NeperpeTroro BOASHOro iapa, OTCYHTAHHAA OT
TeMnepaTypbl HaChIMERNs, Cpe B KKaA/x2 zpad

(no M. I1. Byxanopuuy)

llapaenne napa p B x2/cH® {(ama)

TeMnepatyps
neperpeToro
napa ’ne
B Tpax. 1 5 10 2
200 0474 0,520 0,577 —_—
260 0,473 0,507 0,547 0,625
300 0,474 0,504 0,535 0,596
360 0476 0,503 0,528 0,576
400 0,478 0.503 ! 0,526 0,567
t
!
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HuXe npHBOAATCA XapaKTePHCTHKH eIle He BCTPeYaBIIHXCHA
0603HAYeHHH:

q — TenJoCoAepKaAHHe 1 x2 Bogn B kxasa, warperoir or 0° ao
TeMNEpAaTypH, COOTBETCTBYIOUICH KHUNEHHIO MpH 33JaHHOM
aGCOJIIOTHOM JaBJIEHKN;

r —CKpHITas TemioTa napooGpasoBaHus B KKa/Ke Gepercs Tak-
e u3 TabJHL JAJad BOJSHOTO 1apa;

X — [IAPOCOJEPKAHKE — BECOBOE KC/AMYECTBO mapa B 1 x2 cmecu
napa H BOAH;

Cpe — CPEAHSST TEMIOEMKOCTb [EperpeToro mnapa B KKas/ke 2pad;
HaxoauTcs 1o Tabua. 24.

Ypasuenne (97) HarasHO XapaxTepusyer GyHKNIHH OTALIbHHX
3J4EMEHTOB KOTeJbHON ycTtaHoBKH. [lyTh [ABUKEHHS BOABI U mapa
0 KOTJoarperaty ykasaH wa puc. 9.

B sxonoMmaiisepe Boja Harpesaercs Mo f_, jAajee B KOTJie OHA
JIOrpeBaeTCs 10 TeMIepaTyphul KuleHus ¥ satem ucnapsercsa. Hexoro-
pasi yacth Boabl (1l — x) yBJeKaeTcst 1apoM H IIDH HAJUYMH Teperpe-
BaTeJs 3Ta BOJa Iolajgaer B Hero. TakuM ofpasoM, B KoTjlax, Aaio-
mEx Hap ¢ GoJbUIOA BJAaXKHOCTbIO, MHOTO BOABI MOXKET 3aHOCHTbCS
B neperpesaresib, 3aCTaBJsAA NOCJHEAHNH YaCTHYHO BHITOMHATH (yHK-
UMH HCIapsiolled MTOBEPXHOCTH HarpeBa, UTO KpailHe HexKeJlaTesbHO,
TaK Kax B 3MeeBMKax leperperatens o6pasyercsi HAKHIb, KOTOPYIO
TPYAHO YAAJATD.

Ecnu ycraHoBKa He MMeeT IeperpeBaTesisi, To ero QYHKIHH He
GYyAyT BHIIOJIHEHH ¥ Al IPHMeET BHJ

Ai=ty—ty--q —to+rx=qtrc—t, kras/xe  (98)
IIpH OTCYTCTBHM TaKXe 3KOHOMaisepa
Ai = g+ rx — te KKaa[Kz (99)
Y, HaKoHeu, AJ4 KOTEJIBHOH C BOIIOI‘peff'leIMPI KOTJIaMH
Al =t — t, KKQA[KE. (100)

Bona B napoBhIX KOT/IaX HcIapsieTCs, a paCTBOPEHHbIE B HEH COJH,
ofpasyiolllde HAKHUIL, HOYTH LEJIMKOM OCTAIOTCA B BOJE, TO3ITOMY
B KOTJIOBOH BOJe c TeéueHHeM BpeMeHH Bce GOJblie H GOJIbIIe OCTAETCS
coJledl MKeCTKOCTH; IepecChiliast pacTBOP KOTJIOBOH BOABI, OHH BHIIA-
JaloT B BHIe HaKund. YToObl B H3BeCTHOH CTelleHH OC/JIa0HTh HaKHIIe-
o0pasoBaHHe, NApPOBBle KOT/IBI CHaGXKAlOTCH NPOAYBKOH, T. €. 4acTb
KOTJIOBOH BOAB D ,. yaa/sieTca H3 KOT/1a H BHIGpAcLIBAETCH, a B3aMei
yCHIMBaeTC NHTaHWe KOTJIZ, BOJA KOTOPOTO HMeeT He3HAYHTEJNLHOE
KOJIHYECTBO COJIeH JKECTKOCTH. B OTOMMTeJIbHBIX KOTJax HMPOAYBKa 1O
GoipllIel YaCTH MPOH3BOXHTCH He HENPepHIBHO, a NmepHoauyeckd. Ha
HETIPEPEIBHYIO NIPOAYBKY pacxoAyercs TemJO §,., H B TAKOM cjydae
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JJIs OnpeieJieHNsd II0JIe3HO HUCIOJb3YyeMOro TerJia MOXKeT OBITH JaHO
cjlenyroliee BbIpaxKeHhe:

Q1==*g—~[t§——t;+q—t;+rx+r(1 —X)+

D
+ Coe (bne — ) + 7% (qnp —t.)] xkranr/ke. (101)
3J1ech Temso, CoOGIIEHHOE B KOTVIE:
. D : D, . .
QA ="F lg—ti-Fret+ 22 (g, —E); (102)
TEITo, COOGIIeHHOe B IeperpeBare.e:
=2 r (1 =) + oo (b — 85 (103)
TeI10, COOBIIEHHOe B BOJSHOM 9Konomaﬁ3epe-
= D[ R — 1), (104)
NP 3TOM
Q= Q1+ Qi+ Q" kkaa/ke, (105)
HJIM TO e YPaBHEHHe, BBIpaKeHHOE B [IPOLEHTax:
g, = g5+ g7+ g3, (106)

§ 31. NOTEPA TEINIA OT MEXAHWYECKOH HENOJIHOTDI
CrOPAHHS

[Tpu paccMOTpeHMH OTHEIBHBIX COCTaBJSIIOUIMX YpaBHeHHA Oa-
JIaHCa TemJla KOTeJbHOH YCTAaHOBKHM MOXKHO BBIJENHTb [Be TOTepH,
[eJIMKOM 3aBHCAIIKE OT TOIJIHBA, CHoco0a ero CKUraHus, KOHCTPYK-
I{MH TONKY H €e 0OCAyKHBAHUA, — 3TO NOTEPH OT XUMHAUECKOH K MeXa-
iiHYecKofl HeMoJIHOTH cropadus. MexaHuuecKHil HemOXKOr TOIUIHBA,
KaK yXe YKa3blBaJoCh, pacu/ieHseTcs Ha TPH YacTH: IIOTepst OT NpO-
Baja TOIJIMBA 4Yepe3 3a30pbl KOJOCHHKOBON pELIETKH, IIOTEPH B ILJa-
Kax u ¢ yHocoM. [Torepsa or npoBasa Npu NPaBUABHOM
KOHCTPYHMDOBAHHH NOJOTHA pelieTKH OO KHOBEH-
HO He3HaYUTeJdbHa H B 0ajaHce Telia KoJeG/aercs B Hpefe-
aax, paBubix 0,0-2,0%. [Torepsssmmakax,oco6edHHo g14
MHOIr030JbHOTO TONJHBA, MOXET JZOCTHraTe JO-
BONbHO 60JbMHX pasMepos. Habmonaerca npsMas 3aBH-
CHUMOCTb MeXJy KOJHYeCTBOM 30JIbI B TOIUIHBE H IOTepeil co IliLia-
KaMd. YeM BHIlle 30JpHOCTh, TeM GoJblliee KOJHUECTBO TBEPALIX
YaCTHI TOIJIHBA B CJIOE He CTOPHT BCJAENCTBHE OOGBOJIAKMBAHHSA IIJIA-
KOM, 3aTPYAHSAIOUMM AOCTYI K HHEM BO3Ayxa. ¥ TOIJIMBA, HMEIOUIErO
MaJblil BBIXOJ, JIETYUHX, TOPEHHE, KaK H3BECTHO, COCPEAOTOYMBAETCSE
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B CJ0€, TAM Pa3BUBAIOTCA BHICOKHE TeMInepaTyphi, MJABUTCA ILIAK B
B €ero Maccy nomajaer 4acTb ropiouero. Ecam cxkuraercs TONJIHBO
¢ 60JbIMM BBIXOJOM JIETYYHX, TO H3-3a IOHHIKEHHBIX TeMIepaTyp
B CJIoe, OXJIaXKNacMOM B TAKOM CJIydae BO3AYXOM, HAYIHM JIJIfl CKH
ragys JETyyux B TOIOUHOM TPOCTPAaHCTBe, LIIAKH CKOpee 3aTBEpIE
3a10T (rpaHyJHPYIOTCA), He CHJBHO OGJIENISIOT KYCOUKH TOIIHBA K
a0Tepsi ropio¥ero O IJaKaMH yMeHbIIaeTcs.

Ilpyu cxxurasmm TOmIMBa Ha NPOCTHIX PeLIETKAX C MepHOJHYecKOi
YHCTKOR LITaKa nocadegHuil AoJroe BpeMs HAXOMMTCA HA pelieTKe, YTO
Croco6GCTBYeT JIYYIUeMY BBIKMIAHHIO H3 [IJIaKa 4YacTdyeKk TOpIOYerc
Ha paaMepax norepu co m/axkoM IJIaBHBIM 00pa3oM CKasbiBaeTcs pa
fora Kouerapa, KOTODhIH TIpH YHCTKe JOJIXKEH CyMeTb OTJeJHTh ILJIaK
or yraa. Ilyrem ynaydlleHHss yc/IOBHH CKHraHHsi, BbIAEeJeHHdA, HallPH-
Mep, B MEXaHHYECKHX TONKax Oco0Oro yuacTka, HpegHa3HaAueHHOro
AN BBDKHMIAHASI M3 LIaKa 4YacTHUeK IONAaBlIero B HHX TOMJHBA,
yiIaercss o GoJiblleff 4acTH AOBECTH H 3Ty COCTABISIOILYI0 MeXaHH-
YeCKOr0 HeJOKora [0 CPaBHHTeNbHO HeOosibmMX pasMepoB. [ o-
pasfocinoXHee OOPOThCg C MOcCAeaHel nortepeli—
YHOCOM IroproOYHX YaCTHYEX B rasoxolan H TpyoOy.
Ilpu HecnmexatomieMcst KOKce 7TomuBa (a 3HepreTHYECKHe YIVIA IO
Sosibilieli yacTH 06JafAIOT TAKMM KOKCOM) MOTEpsi OT yHOca TOMJIMBA
CHJIBHO BO3pacTaer, NpuueM uyeM GoJblle B TOILIMBE OyAeT MeJOYH,
TeM GoJsibllle MeJKHX KyCOYKOB OyJeT BHIHECEHO NOTOKOM Tra3oB B ra-
30XO/bl YCTAHOBKH. MeJsioub TONJIMBA, 06JafAIOEero HecleKaomnMes
KOKCOM, BBIHOCHTCH K3 CJIOS BO3IyXoM H razamu. HauGosnee Menxue
¢dhpakuyui MesJOYM CrOpaioT B TOTIOUHOM IIDOCTPAHCTBE, 8 OCTAJbHBIE
HAYMHAIOT MOALDLICHBATH Ha pelleTxe, NIPHUEM YeM MeJbdye KYyCKH,
TeM Ha OOJBIIYIO BEICOTY KYCKH OYAYT IOAHHMATBCS TPH HX ABHKe-
HUY BBepX ¥ BHH3. HacTh TBepJbIX YACTHI TOIUIUBA 3aJieTaeT B MeX-
RyTpy6HOEe IpPOCTPAHCTBO KOTJIA, A€ BCJEACTBHE YMEHBIIHBIUEroCs
JKMBOTO CeYeHMSI CKODOCTH I'a30B Pe3KO NOBBIAIOTCSA, 3aXBaTHIBAIOT
¢ co6oii monaplde B ra3oXoJ YacTHIH TOIUIHBA U BBIHOCAT MX B 6o-
poBa mau TpyOy. Takum o6pa3oM, NOMAPLICHYB, MOXKET ONYCTUThLCS
Hasajd TOJBKO YaCTHIA TONJIMBA, He 3ajieTeBIlas B ra30XxoJ, HHaye OHa
fionmajer B YHOC, COCTaBJisAfl B AaJIbHEHIIEM MOTEPIO OT MeXaHMUECKOro
HeJoXora.

KosnnyecTso BHIEASEMOro Ha pellieTKe TelJa IMPONOPLHOHAILHO
pacxo1yeMoMy TOIUIMBY, a CJIeJI0BaTe/IbHO, H HAYLIEMY Ha ero CKura-
HHe BO3JyXYy U CKOPOCTSIM ero JABHKeHHd no cioto. C H3aMeHeHHeM pac-
X0Jla BO3JyXa MPOMNOPIHOHAJIbHO H3MEHSIOTCS M CKOPOCTH €ro JBUKe-
HHA Yepes CJIOH, BJMAIOIIKE Ha NOTEPI0 OT YHOCA. YKa3aHHBIE CKO-
POCTH ¥ PacXOJ TOIUIMBA IOJYYaiOoT XOpOllee OTpaXKeHHe B TAK Ha3hl-
8aeMOM TEIVIOBOM HATIPSIKEeHUH 3epKaJsia rOpeHus.

-%— Kkaa/m? qac,
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rae Q=QP B — KO/JIMYECTBO TeNJa, Bujeasemoro B | uac Ha pe-

HeTKe;
R — mowans 3epkana ropesms.

Vrorpa B KauecTBe XapaKTepHCTHKHU PaGOTH TOTKY NPHHHMAIOT ee
B
3€COBOE HAMpsNeHHEe —p-, YTO HEMPABHJILHO, TAK KaK PACXOJ BO3AYXa
NPOTIOPUMOHANEH He Becy CXKHraeMoOro TONJIMBA, a [IPOH3Bele-
quio QP B [cM. dopMyy (26)].

[TpumMepoM pe3koro NOBLILIEHHS YHOCA B 3aBHCHMOCTH OT (opcu-
DOBKH MOTYT CJAYXHTh UU(MPHl H3MEHEHAs NOTEpPH OT YHOCA NpPH CHKH-
raHUM MeJIOUH IOJAMOCKOBHOTO YIJisi Ha IENHO#H pelreTKe:

—g— B TbIC. Kxat{mZuac . . 800 900 1000 1100 1200 1400

"B . v. .. .... 30 40 70 100 140 210

BopoTbca ¢ yBeslHUeHMEM yHOCAa H3 C/IOA TONJIMBA MOXKHO MyTeM
TOHHXKeHHsT U30BITKA BO3AYXa, TOTAA YMEHBIIAIOTCA CKOPOCTH ABUMKe-
HHSl Ta30B IO CJIOK0, MOBBIIAIOTCA TEMIEPATYpPhl B €JI0€ H B TONIOYHOM
POCTPAHCTBE, TeM COAEHCTBYs JyulleMy cxuranuio. [asee, mepe-
KDbIBAsi TOIKY CBOAAMH, KOHEUHO, B TeX CJydYasix, [Je 3T0 BO3MOXKHO
4 He BBHI3BIBAET YPE3MEPHOTO NOBLINIEHHS TEMIOepaTyphl CJIOSi, MOXKHO
3aCTaBHTb OTCKAKHBATh BHU3 YHApSIOUIMECS O CBOALI YACTHUKH TBEP-
AOTO TONJIMBA; Haubosee paJHKaJbLHBIM MepONpHATHEM NO Gopble
¢ YHOCOM SIBJISIeTCS yBeJHUeHHe o6beMa TOMNOYHOrO NPOCTPAHCIBA,
8 IIpeflesIaXx KOTOPOI'o MPOHCXORHT CrOpPaHUe YyacTHIeK TomuBa. [Tonu-
}eHHe TeIIOBOI'O HANpsKeHHS 3epKaJia rOpeHHs TaKXke yMeHbllaer
IOTEpI0 C YHOCOM. DTa Mepa HauboJee Joporasi, TAK KaK CHUXKAETCS
DOPCHPOBKA KOTJIa ¥ NPUXOAMTCA YCTaHABJIHBATh MONOJHUTEIbHBIE
x0Tsbl. [10 Mepe yBesiHueHHs BBIXOJA JIETYYUX B TOILIMBE H, CJENOBA-
reJIbHO, YMEHbLIEHHS ero KOKCYIOIUEeHcg YacTd YHOC YMeHbINAeTCs.

[ToTepsi oT yHoca nosnyyaercs u Ipd CHKHUIAHHM NbUIEBHAHOTO TOM-
JHBa, €CJIH ero momoJ 6yJeT HeANCTATOYHO TOHOK, 4 pasMephl TONOY-
HOH KaMepHl TaKOBbl, YTO YACTHYKH IbUIH He OYAYT ycNeBaTh CropaTth
10 MOMEeHTa CONPHKOCHOBEHHsi )aKesia C NOBEPXHOCTbIO Harpesa Iep-
soro rasoxopa. B ta6ua. 25 npuBefeHEl AONYCTHMBIE TeTJIOBEIe Hanps-
KeHust 00beMa TOTOUHOro NIPOCTPAHCTBA AJIS NBUIEBHIHOTO TOILIMBA,
d, KaK BH/JHO, OHHM 3HAUHTEJbHO HHXKE COOTBETCTBYIOLUHX HANPSIKEHHII
AJISl CJIOEBOTO CXKHTAHHA. DTO OOBACHAETCA TEM, YTO I'a3 B TOMOYHOM
IPOCTPAHCTBE Cropaer CKopee I10 CPaBHEHHIO AaXKe ¢ MeJbyalimiei
nblIMHKOA TomuiuBa. [1pu Cropasnum NBUIMHKH BOKPYr Hee oGpasyercs
d6mauko uHepTHBIX rasos (COg, HyO, N,), satpyausiomee moctym K
4ell KHCJIOpOAa H TeM 3aMejjsioniee npouecc cropanus. [Ipumesenne
TYpOyJIeHTHHIX TOpesioK, 3aBHXPHBaOIIMX (aKes, CoOCOGCTBYeT Jyd-
ileMy nepeMelIHBaHUIO YTOJbHOA NBUIH C BO3AYXOM, a TaKXe paspy-
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IIEHHIO YKa3aHHOH rasoBoil 060s04kH. [Togo6Hbie M2PONIPHATHS 1103-
BOJISIIOT TPUGJH3HTL TeNJIOBble HalpsKeHHs TOMOYHOro o6beMa K
HanpsXKeHHAM JJIS KyCKOBOTO TOMJIKBA, KOIa B TOIIOYHOM IPOCTpaH-
CTBe CropaioT 110 IPeuMyLIecTBy rasoo6pasHble rOplOYHe BellleCTBa.

[Totepst OoT yHOCca CTaBUT Ipejesbl AOMYCTHMBIX (POPCHPOBOK TO-
MoK, a JJf CPaBHHUTENBHO MEJKHX OTOMHTEJbLHBIX YCTAHOBOK, KOTAa
3epKaJIo TOPeHUs KX TONMOK MMeeT OrpaHHYeHHLIe DasMepHl, 3TH Tpe-
JAess POPCUPOBOK TONOK NPEJNOTIPENEIAIOT U BO3MOKHEIH CheM TeIla
C KOTeJbHHIX moBepxHocTell., TaKuM o6Gpa3oM, B MeJKHX
VCTAHOBKAX He KOHCTPYKIIUA KOTJaa, yCJAOBHH I U P-
KYJNAUHAH UT.I. CTABAT Npefesbl 1OOYCTUMEX ¢ O p-
CHPOBOK, a 'JIaBHEM 06pa3oM TONNKa HBIEpPBYIO
oOYepelb NOTeps OT YHOCA.

B Tabs. 26 npuBeleHb BeJUTUMHBI TEMJIOBHIX ITOTEPhL OT IPOBaJa,
B INJIaKax ¥ YHOCE JJIsi Pa3JIHUHBIX TOIVIHB M TOMOK. DTH HU(PH HALO0
CUMTATh CPeJHHMMH JJIs HODMAaJbHBIX YCJOBHH SKCIUIyaTalMd H Ipa-
BHJILHO CIIPOEKTHPOBAHHAIX TOTOK.

[Torepss Temya oT MeXaHA4eCKOH HEeNOJIHOTHI CrOPaHHs, CUHTas ee
Ha Kax/blif KWIOTPaMM TOIJIUBA, BHIPaXKaeTcsl PaBEHCTBOM

Qu=Q*+ Q"+ Q" kras/xe, (107)

HJIHU
q,=9P + g5+ q;*%,. (108)

Yrobbl noaCYATaTh HOTEPSIHHOE KOJHUECTBO TemJa, Hafo 3HaTh
KOJTHYeCTBO M TEMJIOTBOPHYIO CIOCOOHOCTh NMpOBaJa, ILTAKOB H YHOCE,
B KOTOpHle TONajaeT 30Jia TONJHBA, oforameHHasi YaCTHIIAMU HeCro-
peBllIero TOIVIKBA, JUIIEHHOro BOABL. OOBIYKO MOCJe UCIBITAHHS KO-
TeJIbHOH YCTaHOBKH B3BEUIMBAIOTCH M3BJeYeHHblE U3 TOIKM NpoBaJ U
miaky. Mix Bec JenuTes Ha KOJMYECTBO 4acoB PaGorIbl, H TAKHM 00-
pasoM HaxoIsTCs BeJHYHMHBE YaCOBOI'C BEIXOJA NpOBaJa M IIJIaKOB.

Crioco6aMyu, aHAJOTHYHBIMM I[PUMEHSEMBIM AJIg MUHEPaJbHOTO
TOIJIMBA, OTOMpaloTcs cpefilie NPOGH OTHENBHO OT MPOBaJsa, NLIAKOB
U yHOca, KOTOpHle M HaMpaBJsIOTCS B XHMHYECKyIo Ja6opaTopHio Ha
UCCJIEIOBaHHeE,

B naGopaTtopuu onpepessieTcsi TEIVIOTBOPHAs CIIOCOGHOCTb HA Cy-
XOe BELIECTBO NpOBaJia, UITaKOB H yHOca: (0 Q¢ n Q;H KKaxa ke,

[Ipn HeBHICOKOH TEIVIOTBOPHON CIOCOGHOCTH OYATOBHIX OCTATKOB
J1a6opaTOpHA BMECTO TEIJIOTBOPHOM CIOCOGHOCTH 4acTo gaeT CBeje-
HHS O KOJNYECTBE B IPOLEHTAX IOPIOYMX 3JeMEHTOB B IpoBaJe H -
xax. [ToTeps Tensia B npoBase u i1akax B 3aBHCHMOCTH OT TOrO, Ka-
KHMH DacrioJiaraloT CBeAeHUAMH, MOKeT GHITh OJCYHTAHA:

G

Qv = 7;“’- ¢, KKaa Ha ] Kz TOmAHMBa; (109)
G

wr _l;i ©. KKGa Ha 1 K2 TomMBa, (110)

rxe Gy, u G, —4acoBoe KOJMuecTBO NpPOBajJa H ULIAKCB B K2.
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Ilpu HaJMHYMH JAHHBIX O COAEP’KAHUH B IPOLEHTAX FOPIOYHX 3Jle-
MEHTOB 29 B IpoBaJe, ULJIAaKax ¥ YHOCE, YUHThIBas orcy’rcmne B HHX

BJIaTH, TaK KaK NOCHeHss B TONKe Henapures, Qs , QS n QF, ompe-
REJISIOT TaK:

(111)

= i‘(‘)’(’)‘ 7800 xras wa 1 x2 mnaka; (112)

S = 100 ~2=7800 xxas na 1 xe yHoca. (113)

Temomopnaﬂ CMOCOOGHOCTh TOPIOYHX 2JIEMEHTOB B HpPOBaJle, 11a-
K€ M YHOCe B 3aBHCHMOCTH IVIaBHBIM 00pa3oM OT PojJa CXKHIaeMoro
TomanBa KoJebsercss B npegesnax 8300 7300 xxas/ke. BTU pexo-
MeHnayeT B cpepdeM cunurtaTe 7 800 kxa.ajke, uro u npuHATO B dopmy-
aax (111), (112) u (113).

IToTtepio Temsia OT yHOCa 3KCHEPUMEHTAJBbHO ONPENeNHTb 3aTPyi-
HUTEJBHO, TaK KaK YaCTh YHOCA OCaX/aeTcs B ra30X0Aax u 4acTp y/la-
JITeTCA BMECTe C OTXOASILIMMHU asaM# B ABIMOBYIO TPYOY.

OGBLIYHO KOJIMYECTBO YHOCA ONPEAEJISIeTCS 0 30JI0BOMY GaJjaHCy.

APB
Bcero 3a uac BBEJGJIHJIOCH 30JIBI 106’ KoTOpas pacnpenenr-

dAacb B lIpoBaJie, HUlJIake X YHOCe HpHﬁJIH3HTeJIbHO B TaKHX COOTHOUIE-
HHUAX:

A’B _ 2up ) 0 ( S ( )
W_Gﬂp(l—‘m F Quall — 15 )+ Oya\! — 155 ) - (114)
Us pasencrsa (114) onpenensiercss G, mocjie 4ero noreps Tema
OT YHOCA TOACUHTHBAETCS N0 YPABHEHHIO
G
Y g‘ Qjx xKaz ua 1 xe Tonuuma. (115)

Ipu cxkuraHuu MasyTa MJIx rasa IoTepst OT MeXaHHYECKOro HENO-
Xora oTCyTCTBYeT Y ¢4 = 0.

B ra. IV yka3ssiBajicss MeTOH, YUHTHIBAIOUMH BJIHSHHE HOTEPH OT
MexaHHYeCKOTO HeoKora B (popMyJiax, ONpele/sIOUINX IOTEPH OT XH-
MUYecKO#l (3 HENOJHOTHl CTOPAHUS M C OTXOAAMEMEM Trasamu Q.

B yxazauHble GOPMYyJIbI BBOAHJICT MHOXKHTENb (1 q‘)

100
ITpon3Boas HCNEITaHKUST KOTEIBHOR yCTaHOBKH, OObIUHO ¢g4¥ 3Kclie-
PHMEHTAJILHO He ONpeaedIsiioT. Bes XKe motepst ¢4 =¢7° -+q s g%
MOXKeT GHITh onpeneieHa IyTeM CAeAVIOLIHX IOACYETOB.

IIpy skcnepuMeHTaJBLHOM OonpefeseHnd Gajianca Telljla KOTeJbHOM
YCTaHOBKH JOJIKHO COXPaHHTELCSI PaBeHCTBO

Q+Q+Q=Q+ Q4Qi (116)
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3HayeHus NpH HOpMants
1) #36bITKOB BO3AYyXa B TONKE ap;
9) TenioBbIX HaNpsKeHUN 3epKana ropenus (ropsmuft caof
Q e B
RT R
3) TennoBBIX Hanpsiwerui 06'b€MOB TOMOYHOro NpocTpaHCTBa 1
Q _ @B
2
B
Ilpesecuna: Aposa, xy:[c‘ﬁggjo:ﬁ ypue yran
ons, (examie’| UL | e | putomse (rumt
omKH wemmmagme | 0~ 2% | gD g,
Cncrema TOmOK (xaMepHbie TOTIKH) TonKH) AS =1535% | ACL 93 . 400,
| 5[] 53] 28l 2) 8
PyqHple  KOJIOCHHKO-

Bble pEelIeTKH 2 1,4 11000%300|1,5 {1000{300| — | — | — | — | — | —

a) OpH OTCYTCTBHHK

30JI0BOTO 3Taxa . .| — —_ f—f = — | — {1,50,700{250| 1,55 500 250

6) Nmpu HANTMIHK 30- |

AOBOro 3raxa . . .| — — =] — ] — | —11,40,800}250| 1,45 650 | 250
Mexannyeckue TOI- (

KH3 L L., 1,251 1200 | 250 | 1,3 {2000 300 | 1,25{ 900 | 250 | 1.30 800|250
Kamepusie TONKH L2 — {200]1,25 — }160[1,25/ — |160}1,25; — | 160
Hlaxrusle TONKM:

a) ¢ BepTHKANbHBIM

sepxanom ropenus . 11,3 13000 (300 — | — | — | — ] —|~)— ]|~ —

6) dapryunas Ton-

Ka ... ... .. 2013000{400| — | — [— | ~] =]~ —|—1| —

B) € HAaKJOHHBLIM

3epkaaom ropeuns . | 1,3 11200 130011,3 J1000J300| — | — | —} — | — | —

r) TO XK€, LA Ape-

BECHMX ONHJIOK . 1,31 600{250] — | — | —] —1 —}—]—~}|—|—

1 TemnoBbie HATMPAKEHWS BCIOLY IPUBENEHbl ,BHIHMbIE"

6e3 yueta ux MOHMME

2 [Ipn BepPTHXKAJILHOM OTBOJE ra3os. Ecau pemerka pacnonaraercsti BHYTPH Xa

6e3 wamenenuit. [Ipu cxuranunm yraell Ha pemetke Ge3 NyThd R Koae6uerca or

3 [Ipu cxuranuu yriel Ha asyxcrynenuaroft pemerke BTH, ¢ mypywoumeh

* [Ipu WP no 35— 400/,
[pn cocraBaenun Taba, 25 u 26 ucnmoab30BaHb! OTHENbHBIE JNHTEPATYPHBIE CBe
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TaGauna 25
HblX ycmOBHAX paboTsn:
ronansa) i
B THIC. KKAA[M® nac,;
B YLIC. KKaA[m3 qac.
Kamennsle yrau AnTpaguth Masyr
dopeynku
CYXHe IJHHHO~ HECOPTUPO- Fam
nAaMeHHLle U Hecnekauiu- CoOpTUPOBAH- BAaHHBIC

cnexalomuecs | ©C% ¥ TowmMe Hhe tuna APLI napo- Mexauu-

BBl yecxkne
uT%%aT%%aT%%aT%%aT%aT%aT_CI?/_
1,4 9002507 1,4{ 700} 2501 1,35 100()300(1,50 650)300) —} —| — | — | —| —
1,3) 1100250 | 1,3, 800 | 250 | 1,25 1 200,300} 1,45/ 8001300} — | —| — | — | —| —
1,20 — 1160{1,2] — |180]1,25] — |[150|1,25| — |130]1,2| 270] 1,25 250:-0 1,11 300

=30

HHA BCNECTBHE XMMHYECKOH M MeXaHHYeCKOH HEemONHOTDI FOpEeHHA.

poBo#t  Tpy6bl, TO R HanO MOHHM3MTH HA 15 - 200/q. Cymma q4 (Taba. 26) ocraercs

100150 (moamocKOBubIi yroab) 10 400 (KPYTHOKYCKOBO# aUTPAUNT) THIC. KKa/1|M24ac

. Q Q
MTAHKOX HJIH camoaaﬁpacuaa'renem 3HAYCHUA ‘ﬁ' H ""/_ CM. B TeKCTE.

ACHHA, a TaKKe JaHHble JHYHOTO OmbiTa aBTOpA.
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rre Q,, Qs m Q, moacyuTHBalOTCA 1O (OpPMyJaam Oe3 NMOnpaBokK, a
Q,, Q; ¥ Q, ¢ nompaBkaMu, a HMEHHO:

. KP Ty 9HP+ 0,1ay Lod Ty }
== Cc.l‘ - B.
Q [0,536{R02+CO) o 80,5 n) X
. r T
4 ),1_ WP +100Wy 7y B

X TY(I 100 / 80,5 g"“Ty % Lo X
ol o BN W — 600) —
X (10000,45 + 0,24) tm( = ) W, (i — 600) — Cpt..

O6GocuoBanue 3toft dopmyanl (124) npuBeleHO HMXKe NpH pac-
CMOTpPEHHUH NOTEPh C OTXOAAIIHMH Ta3aMu.

. CO q
=5 P — —-—4 M
Q= 56,7K Rog+co(1 100) ’

. Q%ay
Q=" (117)

Q4 onpeaensieTca Kak €IHHCTBEHHAS HEU3BECTHAfl BeJHUHHa TPH
nojcyeTe TelIOBOro GaljiaHca 6Ge3 monpaBoK. TakuMm o6pasoMm, IpH
pelleHun ypaBHerus (116) HeusBecTHOH Beawuunod aBaserca @i,
KOTOPYIO H HAXOJAT, TOCJAe Yero NOICUMTHIBAIOT ¢’y W ¢ TNONpaBkoil
Ha ¢’y 3qauyeHus Qs H Q’s.

§ 32. MOTEPA TEMJIA OT XHMHYECKOHW HEIMOJHOTHI
CrOPAHHSA

TTpuuuHbl, BbI3bIBAOLIMe TIOSABJAEHHE XHMHYECKOH HEIIOJHOTH Cro-
paHHs, TOAPOGHO ONUCHIBAJMUCH B TJIaBe O Npollecce ropeHus TOIIHBA
Ha KOJIocHUKOBO# pelllerke. KosinyecTBo Kasopui, TepseMblx KaXkKAbIM
KUJIOTPaMMOM TOIJIMBA TIPH XHMHUECKH HEeMOJHOM CTOpaHuH, JOACYH-
THIBaeTCH 10 (opmyae (68).

KoJinaecTBO NMpOLEHTOB OKHCH YIJIepoa B rasax onpejessiercs 10
yXKe paHee TpHUBOAMBLIeMycst ypasHeHuio (53), B xoropoe RO, u
ROy+O; moacTaBisioTcs O AaHHBIM Fa30BOTO aHAJIU3a, IIPHYEM CO-
BepUICHHO 0e3pasjiMuHO, B KAKOM IIYHKTe YCTAHOBKHM M IPH KaKOM,
CJIeR0BaTesqbHO, H3OBITKe BO3Ayxa OTOMpasach JJs aHaausa Ipoba
rasza. Msmenstorest iuuin npoueHTHole 3Hauenus CO u RO, HO @
OCTaHeTCH ITOCTOSTHHOM. DTO pacCyXKIeHHe CIPABeJIHBO B CJy4asix
HOPMAJIbHOH IKCIVIYATAlHM KOTEJNBHLIX YCTAHOBOK, KOTJa TOpIoYHe
JieTy4He BEIeCTBa HOMHOCTbIO CrOpPAaioT B TONMOYHOM IPOCTPAaHCTBE H
OTCYTCTBYeT HX YaCTHYHOe JOropaHue B rasoxojgax. Bo usGexaHue
MOJTy4YeHHs HENPABHILHLIX Pe3y/JbTATOB aHAJIM3 ras30B Jyylle MPOH3-
BOIHTb 33 KOTJIOM.
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[Ipyu H3yueHHH yCJOBHil FOPEHHs TOIJIHBA HA MPOCTOH KOJOCHHKO-
30H pelleTKe yKe 0TMeuaslach PoJb TONOUHOrO NPOCTPAHCTBA KaK Ka-
Mepbl, NpejHasHayeHHOH AJsA CXKHTaHAS TOPIOUMX JIETYYMX BeIIeCTB.

BinsHHe NOBbLILEHHs! TEIJIOBOrO HalpsDKeHus o6beMa TOTIOYHOro
POCTPAHCTBA BHILIIE JONYCTHMEIX HOPM XOPOLIO HJLIIOCTPHPYeETCS IIPH-

BOAHMBIM NDUMEPOM H3MEHEHHA ¢3 B 3aBUCHMOCTH OT -g— Ang Jay-

Jas CXKHraHus JIPEBeCHOI?I 1ensl Ha LenHoi peClIeTKe:!

-g— B TLIC. KKAAIM3 %uc ... 290 300 350 400 0
B ... .0 05 21 34 42

PacnosiaraeMoro o6»eMa TONOYHOI0 NPOCTPAHCTBA XBaTaeT B AaH-
HOM cJiydae Juilb AJjs (OPCHPOBOK, He mpeBnilIaioiuX 290 ThIC
xraa/m® wac, [Ipu RasbHefllleM MOBHIEHHH (HOPCHPOBOK Bee Godiee
yBeJIHUKBAETCS IOTEPsA OT XHMHYECKOil HENOJHOThH! CrOpaHHS.

B Tabu. 25 parorcs MakCHMAaJbHO BO3MOXKHBIE TEIVIOBHIE HalpsXKe-
HHS ofbeMa TONOYHOTO IPOCTPAHCTBA, MPH KOTOPbIX IHOJydYaeIls
HPAaKTHYECKH ZONYyCTHMasg NOTepss OT XHMHAUECKOH He
MOJHOTH CTOpPAaHHA: AJ7 MEeXaHUUYEeCKHX M KaMep
HbHX, 4 TaKXe HMAXTHBIX TOUOK §3— A0 2% H AAs
KOJOCHHKOBBIX pEWIeTOK ¢ PYYHHM OOGCAYHHBaA-
HHeM — a0 2—4%.

1ludpe TenyoBbIX HanNpsKeHHH 00beMa Majio H3MEHAIOTCH Xak
npu IJHHHOIJIAMEHHOM TOIVIMBE, TaK H IPH TOWIHX YIVISX H aHTpa-
auTe. [IpHYMHEL TAKOTO, Ka3aJoch Obl, HECOOTBETCTBUA KPOIOTCA B TOM,
4TO, pasBUBas OCbEM TOIOYHOTO IIPOCTPAHCTBA, NPHXOLUTCA GOPOTHCH
He TONBKO ¢ [toTepel OT XHMHUYECKOH HENOJHOTH CIrOPaHHs, Ho H c Io-
TepeH OT yHOCa, TeM NpeAOTBpalias 3aHOC KYCOYKOB TOIUIHBa B Iep-
BhIH rasoxop KOTJa.

Haunyuyumwasag xapaKTepHCTHKAaBCAKON TONMXH3a-
KJAIOYaeTCss B JIOCTHXEHUU MHHHMAAbHB X H308BIT-
KOB BO3JAyXa HNpPH OJHOBDEeMEHHOM HNOJHOM CTO-
paHuH 3HaueHHs H3OGBITKOB BO3JyXa, yKasniBaeMbie B TaGJa. 25,
XapaKTepH3YIOT TIpaBHIbHOE KOHCTPYHPOBAHHE H XODOUIYIO 3KCIJIya-
ranmio Tomok. Ha mpakThke 3avacTylo MPHUXOAHTCS BCTPEYaThCs C
MHBIMH UH(paMH, KOTOpbie TOBOPAT O HEYAOBJAeTBOPHTEIbHON pafore
TONOYHHIX YCTPOHiCTB. 3ajauu palHOHAMH3ALHH H 3aKIIOYAIOTCA B
AaHHOM CJIy4ae B TOM, YTOGHl BCKPHITh HCTHHHbIE IPHIHHL HETIOJIA/0K
¥ B KpaTuaiiniiee BPeMsa MX YCTPaHHTb.

[Ip# BHIABJIEHHH TEILIOBHIX HANPSKEHdH 10MOUHOIO O0BEMd TO-
CAEAHUA ONpele/sfierca Tax: Mg KOTVIOB XapOTPYOHBIX B TOHNOUHbIH
06beM BKIIOY2ETCH 06beM XapOBHIX TPYG; NPH CKHTAHHM KYCKOBOI'O
TONMIHBA 00bEM TOMOYHOTrO NPOCTPAHCTBA NMOACYHTHIBAETCS OT CJOSE
TOINIKBA 10 TOBEPXHOCTH HarpeBa, NPHYEM JJis LIAXTHHIX TOTOK HC-
KJoyaeTcss o6heM, Jekawyl HpKe TONOYHOrO Opora.



33. MTOTEP] TEIJIA C OTXOAAWIMMH TA3AMU 1927

B cayyasix KaMepHOTo CXKHMraHusi 06'beM IOJCYHTHIBAETCS TIOJIHO-
CTBIO 34 BHIYETOM NOJOBHHH 00beMa HMXKHeH XOJOMHOH BOPOHKH,

IIpuBonuMbie B TabJ. 25 3HauUeHHsT H3OLITKOB BO3JyXa H TEIVIOBBIX
HanpsiXKeHH# TONOYHOTO oOBeMa cCJjefyeT CYHTaTb KaK HEKOTODhIE
cpennne BeJuuMHH. Llesiblfi psia YHCTO 3KCIIyaTanMOHHBIX MOMEHTOB,
a TakXe 0CoGeHHOCTEll B KOHCTDYKIHHM TONKH MOXKET H3MEHSATb B TY
AJIH HHYIO CTOPOHY HPHBOJHMBlE BEJTHYHHHL.

Yayuiiasg KOHCTPYKIHH rOpeJoK, XOpOoWo NepeMeiliiBaloldX Nbilb
C BO3ZYXOM, M IIPHMEHSAs BBOJ BTOPHYHOIO BO3JyXa KPYNHbIMH CTPY-
fIMH N0 yIJiaM TOTIOYHOH KaMepbl, BOSMOXKHO JOGHTbCS MOJTydeHHs 6O-

Jlee BBHICOKHX 3HaYeHHH AOMYCTHMBIX -?7 (cM. puc. 83).

§ 33. NOTEPA TEIJIA C OTXOASILUMH IA3SAMH

Tenno ropsurx rasos, NOJY4YeHHHX B pe3y/abTaTe CrOpPaHMs TOfi-
JIHBa, HCTIOJb3YEeTCH OTACJbHLIMH 3JeMEeHTaMH KOTeJIbHON yCTaHOBKH.
Tasp mo Mepe DPOXOXIEHHsI IO rasoxojaM KOTJa, NeperpeBaTels,
IJKOHOMaMH3epa IOCTeNIeHHO OXJAXJAI0TCd M 3aTeM BHIGPACHIBAIOTCH B
JIBIMOBYIO TPYOY.

3HaueHVe NOTepH ¢ OTXOAALMMH Ia3aMy, c4d1as Ha 1 ke TOIJIHBA,
3aBHCHT OT IIPOH3BelleHHs o0beMa rasoB Ha HX TEIOeMKOCTh i Ha

TemImepaTrypy ras3os, HAYLIHX B TPyGy:
Q.= V,C,T kraxxe. (118)

B Jsiepoii yacTd ypaBHeHHs 6ajlaHCa TelJla KOTEJbHOH YCTAaHOBKi
(90) ykasbiBaercsi TOJIbKO TENJIOTBODHAsS CIIOCOGHOCTb | K2 TONJIHBa.
[lockombKy Gananc Tefyla MOACYMTHIBaeTcs oT (°, K TeIUIOTBOPHOM
CIIOCOGHOCTH TOMVIHBA HALO NPHCOEJHHHTH TelJIO, IPHHOCKMOE ¢ BO3-
AYXOM H3 KOTeJbHOIO NOMeEILEeHHsI, OGBIMHO HarpeToro Jo 25° u pacxo-
AYEMOro B TOIKe, a TaKXe NONCOCaHHOrO yepe3 HeIVIOTHOCTH OGMY-
POBKH, TeIJio (OPCYHOUHOro Napa NpH f1apoBOM AyTbe H pH3HUECKOE
Temio TonuiuBa. OGBIYHO B JIEBOHA YacTH 6GajaHCa TelJla OCTaBJSeTCs
aump QP a OCTajlbHble H3 MEPEYHCIEHHBIX BEJHYMH YCJIOBHO NPHCO-
eAHHAOTCS, TOJLKO ¢ OGPATHEIM 3HAKOM, K IIOTEPe C OTXOASUIMMH ra-
3aMH. C yueroM CKa3aHHOrO H HCNOJIb3Ysl NPUBEJEHHHC paHee op-
MYJIbl TEIVIOCOJiePIKAaHHS NPOAYKTOB cropaHusi (88) u ux obbem «
NONPABKOA Ha MeXaHHUeCKHH HeJoxKor (76), moTeps Telia C OTXOR#-
UIHMH Ta3saMH BbIPa3sHTCH CAERYIOIHM PaBEHCTBOM:

Qy=1,— I, «— I, — I kraajre, (119)
rae /,— 1enn0COAePKAHHE OTXOMIMMX I'a30B, NOACUHTHBAECTCH IO
gopMyne:

T,

Ty
]y == (Vy Cr gc. r+ Vy. B, 01 és- n) Ty (!20)
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any, noAcTaBasis Vycr H Vy.pn U3 GopMyasl (76), nojaydaior BbIPa-
¥KeHHe, omnpepeJssiouee TEIJIOCOAECPKaHNE OTXOASIIHUX Ias3oB:

l 187KP Ty 9HP+ 0,1 oy Lod Ty, ]T(l m)
i = | Cert ————Can| Ty (1 — =) +
(RO; + CO) o 80,5 100
WP +100Wy Ty
g Con Ty kKas/xe, (121)
, 0

tae a, — KOa(pduuuenT u3bbITKa BO3AyXd B OTXOASIIHX rasax;

— _d_ 9
ln.x_ayLo(woo 0,45 +o,24)( loo)ts.x xraafxz, (122)

rae  [e.« — TEmAOCOJEpIKAHHE BO3Ayxa, 3a6HpPaeMoro H3 KOTeJb-
HOrO NOMEIEeHHS ;

0,45 u 0,24 — cpeare BecOBHE TEMI0EMKOCTH BOASHHX Na-
pPOB H CYXOro BO3oyXa AJAA 3aJaHHHX YCJIO-
BHH B KKas/Ke zpad;
fs.x — TEMIIEPaTypa BO3AyXa B KOTeJbHOM; NpH HPOEK-
THPOBaHHH OGBIYHO NPHHHMAETCS paBHOH 25°;
Iy — renno, BHeceHHOE ¢ (OPCYHOUHBIM NApOM;

Iy = Wy (i — 600) kraas/xe, (123)

rae Wy — pacxon mapa Ha mapoBoe AyThe B K2 Ha 1 k2 Tomiusa
npu cxuranuu masyra W, =0,2--0,4 2 Ha 1 K2 ma-
3yTa, NPH 9KEKTHPOBAHHH BO3AyXa B HOAJYBAJO TONOK
W=0,7 .08 k2 na 1 x2 Tomiusa;
{ — Ten/JIOCOREPXKAHUE PACXOAYEeMOr0 Mapa B KXA.L/K2;
600 — cxpriTaft Temrora napooGpasoBaHusi B kxas/ke npu 0°;
I, — (puspueckoe TemIo TONJIHBA, B KKAA/K2, KOTOPOE MOKET
OniTb NOACUYHTAHO AJA TBEPAHX M XKHUAKHX TOMJHB IO
BHIDAXEHHIO ¢, 1 ;
¢, —CpeiHAs BECORasl TEIIOEMKOCTDH TOIIMBA; MPHHUMAETCA
aas gpoB, topda u Masyta 0,5, masm yrasg W rasa—
0,25 kraa/ke zpad;
{,— TeMmepaTypa TONJHBA B 2pad.

JlJs TBEPAOro TOMIMBA B OGBLIYHBEIX YCAOBUSIX €r0 CXKMrauus /[, He
yuntbiBaercst. [Ipu cxkuramun mogorperbix MasyTa Wid rasa [, Hauo
YUHTHIBATS.

Cpennsissi BecoBasi TemIoeMKOCTb ra3so0GpasHOro TOIIMBA TOUHO
MOXer ObITb IOZICYHTAHA, €C/TH H3BECTHEI TeMIIEpaTypa TOIJIHBA H ern,
coCTaB.
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B OKOHYATeJBHOM BHJe IOTepsi TeI/Ia C OTXOAALIMMHU ra3aMH BH-
paxaercs TaK:

KP Ty 9HP +0,1a,Lyd Ty ]
Qg—: 0,536 (RO, + CO) Oc.r 80,5 cg:s.n Ty><
WP 4 100Wy
X(1_100)+__§b_§_(6*3“r ayL(lm0045+024)t, X

><( — L)~ W, (i —600) —c,t, wranfez.  (124)

CTpeMiieHHe MaKCHMAaJbHO IOBBICHTb K. Il. A. B TeM cGepeun
TOIJINBO IPHBOAHT K BHIBOAY O HEOOXOZHUMOCTH ROBEAEHHUS A0 BO3MOXK-
HOrO MMHMMYyMa IOTEPH Telja C OTXOXAUMMH rasamu. Jljas aroro B
COOTBETCTBHHU ¢ (popmysioit (118) Hamo yMeHbIIaTh 06bEM OTXOAAIIAX
Ia30oB, YTO MOXeT GbiTh BHIIOJHEHO 33 CYeT CHHXKEHHS H3OLITKOB BO3-
AYyXa, H CHIXKATb TEMIePaTypy OTXOASIIHX IasoB. YMeHbllleHHe & JO-
CTHraeTCsl PaUHOHA/bHLIM KOHCTDYHPOBAHHEM TONKH IpaBUIbLHOH
sKeiTyaTtangelf, obGecleyuBalOUIUMY XOpOLIee OMBIBAHHE BO3AYXOM
YACTHUI] TBEPJOTO TOIJIMBA H NepPeMEiUBAHHE €r0 C JeTYYUM TOPIOUHM.

[TnoTtHast o6MypoBKa yMeHbIIaeT IPHCOCH!, HE JONMYCKas 3HAYH-
TEJBLHOrO MOBHIIIEHNS H36BITKA BO3AYXA B KOHEUHHIX 3JleMeHTaX ycra-
HOBKH. Bricokne moxasauusi Ha ROz B yxomsmux rasax, Npu OZHO-
BpeMeHHOH He3HAuHTeJMbHOH IOTepe OT XUMHYECKOH HeIOJHOTH
CrOpaHus, CAYXAaT KPUTEpHEM COBEpIIeHCTBA TOMOYHOrO Ipolecca H
IJIOTHOCTH OOMYPOBKH.

Temmeparypa OTXOAANIMX DA30B 3aBHCHT OT YCJIOBHI 3KCIIYya-
ranuy. [Ipu sarpsAsHeHHEIX NOBEPXHOCTAX HarpeBa HAKHIIBIO, B OCO-
GeHHOCTH 30J10H M cameH, YXYALIAIOTCS YCJAOBHH nepegayu Temnaa M
OJHOBPEMEHHO MOBHILIAETCH TeMIEepPaTypa OTXOAAIIUX TasoB, 4TO H
JIOJTZKHO YYHTBIBATHCS TPH SKCIJIYaTaIHH.

[ToHN3UTh TEMIIEPATYPY OTXOAAIINX ra30B MOXKHO NyTEM Pa3BHTHS
XBOCTOBBIX NOBepXHOCTeH HarpeBa. TeopeTHUecKH oHa MorJa 6bl CHH-
JKaTbCSl KO TeMIIepaTyphl BOAHI, BXOAAINEH B BOASHOH 3KOHOMaisep,
HJIM BO3[yXa, BXOLAIIEro B BO3AyXoHogorpesaresb. [IpakTHueckn ato
He BBIIOJHSETCH, TAK KaK NOCAeJHNe H3 IKOHOMaH3epHBIX IOBEPXHO-
cteft Gyayr paboTaTh IpH OYeHb MaJIOM TeMIepaTypHOM Hamope M Io-
TpeOGyoT GOJLIINX 3aTPAT MeTadJla Ha HX H3TOTOBJEHHe.

ITosTOMy OGHIYHO He JONYCKAIOT CHHUMEHHS DPA3HOCTH TeMIleparyp
MEXIY OTXOASIIMMM ra3aMy H MOCTYHAIOUIHMH BOJLOH HJIH BO3LYXOM
umke 50°, Bosee yTouHeHHhIe HKaHHBIE MOXHO IIOJYYHTb TE€XHHKO-
9KOHOMUUecKHMH moacyeraMu. COMOCTaBJsAS SKOHOMHIO Ha TOIJIHMBE
€ aMOPTH3AUMOHHBIMH PaCXOAaMH M KalHTaAbHBIMH 3aTpaTaMH, Ha-
XOAAT ONTHMAJbHYIO TeMIEpPaTypy YXOASINUX Ia30B.

Buinosinenne nogpo6GHBIX TEXHHKO-35KOHOMHYECKHX pacyeToR Tpe-
6yer Gonbiioi sarpaThl BpeMent. ITosToMy c mesbio yckopeHnus nomo6-
goix BHuncnenu# npod. JI. K. PaMauusiM Gt NpensioKeH yHpolieH-
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HBEI MeToh OIpejefgesus IOTePH ¢ OTXOASIIMMH ra3aMy, AaioulHi
XOTSl H HE COBCEM TOUHBie pE3yJbTaThl, TaK KaK HMIHOPHDPYETCHA PAA
H3MEHSIOIUKCS TapaMeTpoB, HO 34TO CHJIBHO COKpaIaomui padory.

Ecn sa KOTJIOM YCTaHABJIMBACTCH BOASHON SKOHOMai3ep, TO MO
Mepe NPOXOXKIEHHs TasoB MO ra3oXoAy IKOHOMaiisepa mx TemIepa-
Typa 6yzer cHuxKaThes 1o kpusoit T, — T, (puc. 22).

Bopma kak Tesno ¢ GoJblie TermoeMKocrbro 4eM rassl, Oyaer Ha-
rpeBaThCsl MeJJIEHHEE, H KDHBasg TeMnepaTyp BOAH f, zg pacro-
J1araercd 6oJiee 1OJIOrO.

KosHuecTBo Temna, nepexofsiiero B 4ac yepe3 OeCKOHEUHO MaJIbii
3J€MEHT MOBEPXHOCTH Harpepa KOHOMall3epa, BHIpaXKaeTcs Tak:

dQ = K,dH (T — t) xrxanr/uac.

3aecb (T —!) — pa3HOCTb TeMIepaTyp B pacCMaTPHBAEMOM (IyHKTE
skoHomalsepa. OHa, Kax 2TO BHIOHO H3 AHarpaMMbl puc. 22, Bce

r KR
4 yac

L « Yacsl
Puc. 22 Puc. 23

BPeMs YMeHbLIAETCS [10 Mepe MPOXOXKIEeHHs rasoB 1o 3KOHOMalisepy,
a CJIe0BATENbHO, H 3((EKTUBHOCTD HCIOJIb30BAaHAS TOBEPXHOCTEN Ha-
rpeBa MO Mepe OXJaXAEHUs rasoB NMOHHIKaercst. Ecau Temeph, oxJga-
IMB rassl 10 TeMuepaTypbl Ty, IPOAOJIKHTB 3TO OXJaXKAEHHE jajee
myreM go6aBieHHMs OECKOHEWHO MaJjoro 3JeMEeHTa I[OBEPXHOCTH
HarpeBa, TO MOXHO 3a CUET YMEHBIICHHS IIOTE€DH C OTXOIALIHMHU
ra3aMy MeHbllle M3pacxo[oBaTh TONMAUBA. KOMHYECTBO JOMOMHHTENb-
HO TOJIYYEHHOro TeIlia ONpeaesseTcss PaBeHCTBOM

AQ=KdH (T, —t,) xranruac, (125)
OTrKvVAa
H=__%Q¢ | (126)
Ka (Ty - tal)

Fopnunble pacxonbl Ha yCTAHOBKY 3TOH JOMOJHHTENbHOH NOBEpX-
HOCTH Harpesa IMOJCYUTHIBAIOTCH Mo QopMyJe

dH a, (1 + 0) p
ALl w=""""100_ PY¥6. (127)
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rge d,— CTOMMOCTb 1 M? skoHOMafizepa B DPyO.;
O — npubaBKa K cTOEMOCTH 1 #* 9KOHOMaf3epa Ha Kapxac
u 06MypoBKY (B 3apucuMocT OT KoHCTpykunu 0,5 5o 1,0);
p — NPOLEHTHHE HAYUCACHHS HA aMODPTH3QUHIO, DEMOHT,
YHOTKY.

Cuuras, 4To 3KOHOMAaH3ep BBHIARET U3 cTpos Nno npomectBux 10 Jer
SKCIJIyaTalluu, MOXHO NpHHATL p == 10 5=15%.

TeM, uTc ycraHapJHBaercsi AONOJIHHTeNIbHAs IOBEPXHOCTh Ha-
rpesa, c6eperaerca TOIIKMBO. I'on0BLIe cOepelkeHns NMOACYHTHIBAIOTCA
TakK:

_ dQnb
L= (1_M)1000.]00 PyG., (128)
100

rae n—TOoAOBOE YHCAO 4acoB pPaboTH 9KOHOMAal3epa CO Cpex-
HEH Harpyskoi;
b — croumocth B Kom. 1000 Kxas Tonausa (paHKO-TONKA,
T. €. C JONOJAHHTE/JbHHIM Y4YETOM BCEX pacxOLOB 1O ero
JOCTaBKE HA CKJaJ, XpdaHeHHi0, TPAHCIOPTHPOBAHHIO B
KOTe/JbHYI0, 3arpy3ke B TONKY H 30J00YHCTKE.

IToacuer 1040BOTO KOJIMUECTBA 4acos paboTH 3KOHOMalsepa npu
cpenHell Harpyske MOXKHO IIPOHM3BECTH TaK. BrisicHsiorcs rpaduxu
Harpysky 10 OTAeJbHBIM HOTPEOUTENISIM TemIa B TeUCHHUE CYTOK, Mecs-
UeB W roma. Bce 3TM HArpyskd CyMMHPYIOTCSi C LeJbIO NOJYyYeHHst
oflnedf Harpyskd Ha KOTEJbHYIO B TeueHHE roga. 3aTeM CTPOHUTCS
rpaduk rogoBoil TenJ0BOH HArpys3KH IO IPOAOIKHTENLHGCTH, B KOTO-
pOM HArpysKH NOAOHPAKOTCS «JI0 POCTY», HAYHHAS OT CaVbIX GOJIBUIAX
¥ KoHuYasi MasbIMU. Harpysxu oTkaansBaloTCs 0 OCH OPJHHAT, IO OCH
aOCUHCC U3MEPSIETCST BPEeMsT X JeHCTBHS B TeUeHHe roja.

Ilocne mocrpoenus rpacduka CpemHIO HArpy3Ky MOXKHO GHIO GBI
OnpeneIuTh NyTeM 3aMeHbl ¢urypsl abed (puc. 23) paBHOBEAWKHM
NpAMOYroJbHHKOM aefd. OpHaxko upH TpYIIOBOM 3KOHOMalzepe
MOXKET ITOJYYUTBCS, YTO €ro Ieperpyska 3HAuHTeTbHO IHPEBHICH1 B
JIDOLIEHTHOM OTHOLIEHHH HeZOorpysky. BcesexcrBue 3Tor0 npu Iepe-
IpysKe upesMepHo YBEJHYATCH CKOPOCTH rasoB IO 3KOHOMAII3epy, ero
1a30BOE CONPOTHBJEHHE HACTOJNILKO BO3DACTaeT, UTo NPHIETCs, HallpH-
Mep, OTKa3aThCsl OT €CTECTBEHHOH THATH.

UTo6kl NPOLEHTH IIeperpy3kH H HeJOTPY2KH TPYIIOBOLO 3IKOHO-
Maii3epa NOJIyYHJIHCb PABHHIMH, MOXHO BHIOPaTh HOPMAJILHYH) Ha-
IPY3Ky, HCXOAs M3 3TOro samanusa. B Taxkov caiyuae ¢urypa abed
(puc. 23) saMeHHTCS DaBHOBEJHKHM HPSMOYTOJbHHKOM aghl u B
tbopmy.nly (128) nano Oynxer MOACTaBHTb YHCJO YacOB 7, paBHOE OT-
pesky al.
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WHaye BuisicHSIeTCsT TOMOBOE UHCAO 4YaCOB paboThl 3KOHOMAaH3epa
B CJyuagx YCTAHOBKH HHAHMBHAYAaJBHLIX SKOHOMAaH3epoB. 3HeCh B
NepByi0 OYepeldn HafG PCHIMTHL BOIPOC O YHCJE YCTAHABIMBAEMBIA
kot.108. Kak mpasnso, He CJAefyeT CTaBUThb B KOTEJbHOH TOJLKO ONMH
KOTeJI, TaK KaK B CJydae ero OCTAHOBKH Ha PEMOHT HJIH YHCTKY OCTa-
HapJsuBaercs U pabora koTejabHoH. Uro6GH He yBeJMuHBaTh PacXonoB
Ha TpyGONpOBOAL, TOIJIMBONOXAUY, 3MaHHE KOTEIbHOU M Hp., H3be-
raoT OOJbIIONO KOJHYECTBA YCTAHABJIMBAEMBIX KOTEJIBHBIX eIHHAUIL
Kak B MEJIKHX OTONUTE/NbHBIX KOTEJbHbIX, TAK H HA KPYIHHIX CTAHUHAX,
HPeIIOYNTas HATH Ha YKpyIHeHHble arperathl. Hanbosee wacro xoau-
YECTBO YCTAHABAUBAEMEIX KOTJIOB PABHAETCH TPEM-UeThlpeM.

KoneuHo, npu BBIGOpE YHCAA KOTJIOB HallOo CUHTATBCH C TEM, KAKMX
Pa3MepoB KOTJIBl H3rOTOBJISIOTCH, 4 TaKXKe W C xapakrepoM rpaduka
110 IPOJO/IKHUTENBHOCTH paGoThl, B KOTe/AbHEIX OTONHTENBHOTO XapakK-
1epa IpH KPaTKOBPEMEHHOCTH MAaKCHMaJIbHBIX HAarpysok, K TOMY xKe
IPUYPOUEHHEIX K ONpeeseHHbIM MecsiaM B rofy, OOBIYHO Pe3epBHBIX

. KOTJIOB He ycTaHasauBaloT. Ecnm Harpyska KOTeNbHOR IpeHMylle-
CTBEHHO ITPOM3BOJCTBEHHASI C HE3HAUWTEJBHBIMH KOJNeGaHHAMHU JUISA
3HMHl ¥ JieTa, HanpuMep, Ipyu 0OCHYKUBaHHA GadHO-NPAYeyHBIX KOM-
OHHATOB, 10 pe3epBHLIT KOoTeJ HyxKeH. [1pH HHAUBUIYaNbHOM 3KOHO-
Malizepe B Pe3epBHBI alperar BKJIOYAETCS M PE3ePBHBIH SKOHOMAR-
3€p, OTCYTCTBYIOIIMA NIPH TPYIIIOBOM 3KOHOMAaii3epe.

CpesnHee 4HCJIO 4YacoB padoTh HHIHBHAYAJbHBIX 3KOHOMa#3epos
paBHsAeTC CpeJHeMY YMCIy 4wacOBR paGoThl BeeX KOTJIOB, HCKJIIOUYAsS
pesepnHBIH. OnpeneauTh CpeAHee YHCAO0 Yacor paboTh KOTJIOB MOXKHO
1Ipy OMOIIM rpadyKa o NPOOIKHUTENLHOCTH, pasbuBas mociaelHHH
Ha OTAeJbHEE YaCTH C PA3HBIM YHCJIOM paboTalolyuX KOTJoB. B TakoM
¢Jy4yae ONHH HMJH HECKOJIBKO KOTJIOB paGoTaer B TeueHHe rojpa, M no
Mepe HapacTaHHS HArPy3KH BKJIOYAIOTCS JOMOJHHUTEIbHBE KOTJB,
pabotatomue Menbllee BpoMs. Cpennee ducso vacos pabors arpe-
rara ompeseNseTCs Kak cpefHee apupMeTHyecKOoe H3 YHCJIA YacOB
paboTn BCex KOT/IOB. Pe3epBHblii 3KOHOMalizep yuuTHIBAeTCS IyTeM
MOBBIIEHUS CTOMMOCTH 3KOHOMAali3epa; MOCJIEHIO B TaKOM cJyuae
HaJo YMHOXKHTb Ha KO3(pHUMEHT pesepBa

tyer

ipaﬁ
rae zyc,—!mcno YCTaHOB/JCHHHX arperaros;
lpes — MAKCHMa/bHOE YHCIO PaboTaromux.

D
Cpennas Harpyska arperata BBISICHSIETCS IyTEM IOACYETa ~r— AJIS

H
OTHeJIbHBIX CTyIeHeld rpaduka.

OueBunno, uro noxa I{, Gymer npesbitiath L[, «, NOZ06HOE yBe-
JiMyeHHe IIOBEPXHOCTH HarpeBa BHITOAHO, B HTOre OYAET CHHXKAThCA
CTOMMOCTb TOJyyaeMo# TemnoBodl sHepruu. Ilpenen npasivHefitemy
YBeJIHYEHHIO TOBEPXHOCTH 3IKOHOMalizepa HACTYIHUT [IDH paBeHCTBe
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L[, v Ly, TlpupaBuuBas MeXAay coofi UX BhHpaMeHus, NOJyYaior
33PUCHMOCTh
dHa, (1 +0)p dQnb
100 o (1_ B+t gs
100

(129)
) 1000-100

13 ypashenus (129) Moxuo uckmounts dH nytev nojcTaHOBKM €ro
3Hauenna u3 popMyani (126):

dQas (14+0)p __ dQnb
K5 (Ty—t,/)100 (1_ qwltz;(;r 9 )1000.100’

OTKY:a H IHoJiydaeTcsl ypaBHeHHe HAMBHIIOAHeHllell TeMIepaTyphl oT-
XOASIUMX Ta30B

1 000a, (1 + 0) p (1-~i’—3-i‘—1%‘0+—45—

T,= s ) + t. (130)

Onpenenyp HauBLITOAHEHAIYIO TEMIEPATypy OTXOASLIMX Iasos, B
LajbHeHlleM TpPH pacuere TemJionepenaud B KOTEIbHOH YCTaHOBKE
HeOOXOAHVIO TIPOBEPHTb, BO3MOXHO JIH PasBUTh TaKHX PasMepoB
3KOnGMalizep W He 3aKUIHT JM B HEM BOJla, BCIEACTBHE YETO MOTYT
ICIydaTLCd THApan~uYeCKHeE y,ua.pbl, COIpoBOXKAaeMble abBapusiMH.
TeMmepartypa BOABI, BHXuAniiel H3 3XOMOMIHCena, B COB'ILIX YCJIO-
BHUSIX TPH TOJL30BAHHM YYTVHIIBIMH CKOHOMaii3epaMH, a TaKOBBLIMH
TOJBbKO H IOJNB3YIOTZA B paccMaTpHBaeMBIX yCTaHOBKAaX, He NOJIKHA
JOXOMHUTL 10 TEMNEpaTyphl KHIIEHHsT Ha MHTepBaa B 40°. B 2vjorped-
HBIX YCTAHOBKAX 3TH OIPaHHYERHS OTCYTCTBYIOT.

Ecau ycranaBnmeaeTcss BO3AYXOHOJOTPEBATENb, TO TedeHHe TeM-
nepaTypHBIX KpHBHX Oyner HHoe. TemJoeMKOCTH rasoB i Bosdyxa
GYAYT OTJIMYATHCH APYT OT APYTa, X OTXOASIIMX TasoB NOJYydaercs
6oJIbIE, YeM PACXOAyeTcsl Ha rOpeHHe BO3AYXa, KaK BC/IeCTBHe yBe-
JHUeHus o6beMa IOC/e PeakIuy CrOpaHus, TaK U H3-3a NpHcoca BO3-
AyXa B razoxonax. [loatoMy orxoasimine rasel 6ynyT MelJieHHee oXJa-
XKJAThcsA 110 CPABHEHHIO C HArpeBaeMbIM BO3IYXOM, ¥ HaHOOJBIIHM
pacxoj Merasia pu MaJoM TenstoBoM 3ddexre okaxceTcss He B KOHIE
3KOHOMAl3epa, cuuTasi o Xoay rasos, a B Hauate (puc. 24). [To dop-
myJe tTuna (130) toraa onpenensiercs HauBHIrOfHeHINas TeMIepaTypa
rasoB lepeJ BO3LYyXONOAONPeBaTEIeM

1000, . (1 ~ O p(l_fhiqd-qa)
1 t"

100

T!

B 16 Ke, n

(131)

an*

Eciim nenosb3yercsl CYHIECTBYIOUIAS KOHCTPYKLHSA XOTJa, TO TEM-
mepaTypa rasoB rnepejl BO3AYXONOAOTpeBaTeseM 06yCI0BINBAETCA CO-
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OTBeTCTBYIOUIEH (DOPCHPOBKOH KOTJIA; B TBKOM Clyyae 1o (popMyiie
(131) BeIsicHS€TCS TEMIeparypa, A0 KOTOpOou uenecooﬁpasx—xoonarpe-
BaTb BO3IYX; €CJH NOCJIEAHSIS MOTYaeTCsT YPe3MEPHO BLICOKOH 1 He-
npuemIeMoH s HCHOJb3yeMOH KOHCTPYKUUH TOIIOYHOrO yC1pOHCTBa,
TO JONOJHHTENIbHO yCTAHABIHBAETCS BOASHOH SKOHOMaM3ep.

Ha OCHOBAHUH BBLICKA3AHHBIX TEXHHKO-3KOHOMHUYECKMX CO0Opaxe-
HHI TeMlleparypa OTXO[SIIMX Ta30B HA KPYMHBEIX NEHTPAJIbHBIX 9J/1ek-
TPUUECKHX CTAaHUHUAX BHIOHpaercs
nopsinka I'y == 150—170°u H“aﬁ.mo-
IaeTcsl TEHAEHIMST K JaJbHenuieMy
ee CHUXKeHN0, B cpaBHATEIbHO MeJi-
KHX KOTEJbHBIX OTOIHTEHLHO-TIPOU3-
BONCTBEHHOTO XapaKTepa BCJIEACT-
BHe ellle cjgaboil MexaHH3aluy IO-
IPY30UYHO-Pasrpy30uHbIX paGoT IpH
TPAHCHOPTHPOBAHUH TOIJIMBa, OT-
CYTCTBHS IMHPOKOKOJIEHHBIX NONb-
€3HbIX NIyTell ¥ T. 1. CHJIBHO IOBHINAETCS CTOHMOCTh TOIJIHBA (DpaH-
KO-TONKA, YTO YKa3blBaer Ha XKeJareJbHOCTh IOHMIMKEHHs TeMIepa-
TYDBL OTXOAAIIMX I'a30B O CPABHEHHIO C YKa3aHHLIMI.

Puc. 24

§ 34, NOTEPSI TENMJIA B OKPY)KAIOULYIO CPELY
H C PUIUYECKHAM TENJIOM 30 ¥ IJIAKA

[Toreps Tenia B OXpyXKaroulyio cpefly TPYAHO MOANAETCH IKCIEPH-
MeHTaJEHOMY YUery.

Tenno B OKpyIKaloWyl0 CPeny OTHaeTcs MeTaJIMYeCKUMM MOBEpX-
HOCTAIMH KOT/a, O6MypOBKOH, TONOUHBEIMH ABepKaMy H np. YacTuuHo
TEPAETCS TEIJIO 32 CUeT H3JIYUEHHS TONOYHOTO (aKesia U C/I0s TOIIMBA
IIPH OTKPHIBAHHM TOMOYHLIX ABEPOK /I 3a0pachbiBaHus TOIJIHBA HJIH
ero paspaBHHBaHMA, YHCTKH liaxka u np. [loreps remsa Meranauye-
CKHMH Y4CTAMHU KOTJIa He H3MeHseTCsi IIpH KosebaHusix (OpCHPOBOK,
TaK Kax TeMmuepaTypa BOABI H Napa ocTaeTcsd NocTosHHOH. HacGopor,
KOJIMYeCTBO TelJia, TepsieMOe 0OMYpPOBKOH, He OCTaeTcsl MOCTOSHHEIM.

C yBennuenueMm (GopCHPOBOK pacTyT TeMIEPATYPHI B TOIKe # raso-
X0Max, A0 6oJiee BHICOKMX TeMIIepaTyp HarpeBaloTCsi CTeHKH 0GMYypo-
BOK H YBEJHYMBAETCH IOTEPs Temja OOMYPOBKOH B OKPYKaIOULYIO
cpeny. OnHako NMOBHILIEHNE NOTEPh Tellla OGMYPOBKOH OGBIKHOBEHHO
HJAeT HE NPOMOPUMOHANBHO YBEJIHUEHHIO PAacXojfa TOIJIMBA, 8 CHJBHO
OTCT@eT, M MPROJUIUTENBHO CHHTAIOT, YTO NOTEPS B OKPYIKAIOILYIO
Cpeny BCeM KOTJIOM, BKJI0Yasi 0OMypOBKY, MeTaJJINUeCKde NOBepXHO-
CTH KOTJI4, TONOYHBII PPOHT M Ip., He M3MEHseTCS NPH KoJeGaHUAX
HarpyskH, a 3aBHCHT IVIaBHBIM 00pAa30M OT COOTHOLIEHHH pasMepoB
0OMYpPOBKHA M NPOUSBOAUTENBHOCTH KOTJa. IToka 10 mosyueHus Gosee
VTOYHEHHBbIX AAHHBIX MOXKHO IIPHHHMATh pPasMepHl IOTEPhb TEIIa OTO-

MUTeMBHBIMH KOT/IAMH PA3JIMUHBLIX KOHCTPYKuMH QF KKas/uac 1O
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taba. (27), u moTepsl B OKPYKAOIIYIO CPENY B TenIoBoM 6asaHce Ko-

TeJbHOH YCTAHOBKH MOXKET GHITh noncqma}xa TaK:
K

Q
Q; S_ES— KKAAJKZ B qy=

BQ 5 (132)

Benuuunu Qs u ¢ 5 GajsaHce tensia GyAyT H3MeHAThCSH, YMEHbIIA-
SiCb MPH MOBHIUeHHH (OPCHPOBOK H, HA0OOPOT, yBEJIHUHBAACH NPH
Henorpyskax, QF = const.

C ocoGeHHOll IPKOCTBIO BBLISIBJAIOTCH 9TH KOJMeGaHHA B KOTJax C
BHYTDEHHHMHM TOTIKAMH, He HMEIOIIMMHM OMBIBAEMbIX I'a3aMH KHDIIHY-
HEIX oéwyposox Ecoru 17151 BOXOTPYOHEBIX KOTJIOB NOJIOXKEHHEe O NOCTO-
AHCTBE YACOBOH IIOTEPH KOTJOM B OKPYKAaIOIYIO CPeAy MOXKHO Ip¥-
f51TL TOJbKO € H3BECTHBIM NPUOAMXKEHHEM, B TaKHX KOTJaX, Kax
sepTHKaibHble IllyxoBa (puc. 162), noxoMoGuibHbe (pHC. 150), na-
pososHble (puc. 151) wumu uyryHHble cekuyonsnle (puc. 139), sTo
BIIOJIHE ONP@BJBIBAETCH, TaK KaK NOTeps TENJA HIALT OT CTEHKH, PeXHM
Harpesa KOTOpPOH OCTaeTcs OAHOOGPA3HBIM.

Ta6aunna 27

floTepx Tensia B OKPYKAWIYIO cpeny *

TlosepxnocTty K
Tuns KOTA0B Har}_}ena Q5
K B THC. KKaA[uac
8 a?
BomoTpy6Hete . . . . . . . . v 0w e .. 120180 120
" 180—150 150
» 250310 180
Beprukaaphbie . . . . . .4 . .0 .. . —_ 20--25
Onnoxaporpy6Hbe . . e e — 35
JByxmapotpy6usie . e e e e e e — 70
UyTyHHblE CEKIHOHHbIE M(q) e e e e e . — 1,5
» THIA ,¥YHHBepcan* uan
..CrpeJm" e e C e e e ~25 10—12
YyryHable CeKuuoHHbIE THIA HP(Q) e e e ~40 25

* MIpu cocTasnenuu TabAHOB HCMOABSOBAHN AUTepaTypHLK e MaHHLIE, 8 TAKXE AAHHHE AHUHOTO
ONbIT2 aBTOpPa.

Tlo onmitam BTHM ¢ BepTUKanbHbIM HapoBbiM KoTjioM IllyzoBa
= 30,65 #% p,= 6,5 aru; npu 0coGo TIATENbHON ero H3OMISIKH,
cocmqmen U3 CJI0S ac6eCTHTA ¢ KH3eJbTypoM TouuBoi 40 mm, BOH-
JI0Ka u OOGHIMBKH CHADYXH JEPeBSHHBIMH J0CKaMH (BCA NOBEPXHOCTh
OXJIaJKJeHHfA, BKIIOYasT M H30JHPOBAHHHIE JIOUKM, paBHsaxach
21,55 m?), aBCcoMIOTHOE KOJHYECTBO TeIJia, TepsieMoe KoTJaoM B 1 uac,
cocrasiano 15800 Kxkaa mJis BHICOKOCOPTHHIX TommuB H 14 100 kkas
JJIs1 HH3KOCOPTHBIX. PasiMYHLIMU NOJIYYHIHCh 9TH NIOTEPH BCAEACTBHE
TOTO, 4TO NoTeps Jy4YeHCNYCKaHHEM TOIIOYHOH IBepKON Kak npH ee
32KPBITOM TOJIOKEHHH, TaK W C YIETOM MOMEHTOB OTKpPHIBAHMA GBLIA
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OnpefefieHa A BHCOKOCOPTHRIX ToliHe B 4 100 KKaafwac, WIH
61 000 kkas/uac Ha 1 M2 TOBEpXHOCTH TOIIOUHOH ABEDKH, a JJI HH3KO-

copTHEX — 2 400 kxaa/4ac, uin 35 000 xkkas/4ac Ha 1 m% KBEPKH.
ITpu paccMOTpeHHH MOTEephb OT MEXaHHYECKOrO HeJ0XKOTa yKashiBa-
JIOCh, UTO SKCMEPUMEHTAJbHO TPYAHO NOALAETCA ydeTy IOTeps Telja
OT yHOCa M ee 4acTo ONpPeje/sioT 0 PasHOCTH, 3Has OCTajbHble CO-
cTaBJsiOYe TensoBoro Gasauca. [lostomy npu 3xcnepHMeHTHPOBA-
HHH MOZCYET TelJoBoro Gasanca BeAyT 3apaHee, 3aJaBLIHCh IoTepel
B OKpyXatomyio cpeay. Eciu B ycTaHOBKe HMeeTCs: SKOHOMaiiaep, TO
K BeJIMUHHE ¢5, TPHHATON nJa KoTia, HyxHo qo6aButs or 0,5 1o 1%,
B 3aBHCHMOCTH OT pasMe-

%ﬁi poB 3KoHoMaiizepa, 60po-
33‘5 BOB, COEJHHSIOIIHAX €ero ¢
oY 0 0 A 0 KOTJIaMH, a TaKxKe KOMIaK-
92 N THOCTH KOHCTPYKumd, Hau-
£28 ) _«\5‘ . T Gostee TouHO  MOTEp0 B
§ 0y \ o LT q};e_amt oxpy}K%romym cpe;ay KO-
820 oo ﬂ TeNbHOM ycraHOBKOR MOXK-
:; 16 N \/J() ° X OCITIRAMI ™ ! HO BBIACHHTBH TIYTEM mpOBe:
o h - ] HNeHUd Cepud  HCIBITaHHUH
572 ST | IpHM CKHraHEH Masyta HiH
goo— R . naza. B TtakoMm ciayyae mo
o4 —HH- T DasHOCTH MOXeT OHTb On-
7, Il pelejeHa noTepd He OT
Qb 7,52 SH56870 20 30 50 80 150 25 YHOca, KOTOprﬁ OTcyTCTBY'

Homunansras naponpoussadumenshocms

womsd Dmfvac eT, a B OKPYXKaloULyio Cpe-

ny.

Prc. 25 [Tonyuse npu pasnnu-

HEX (QopcHpoBKax paGoTht

rpauK M3MeHEHHs! IOTepH

B OKpYXaioUmyio cpeny st

JAaHHOH YCTAHOBKH, BIIOCJAEJCTBHH NPH ONHITaX C TBEPABIM TOIIHBOM

MOXHO BOCIOVIb30BATbCS INOJYYEHHOHR XapaKTEPHCTHKOA H3MeHeHH:

3TOA NOTEPH H yXKe C JOCTATOYHOH TOYHOCTBIO HAXOAMTHL IOTEpIO OT
yHoca.

Jna kpynuuix Kowioarperatos TIII ¢; MoXeT 6uiTh OIeHeHa II0
rpacduky puc. 25,

[ToTrepss ¢ GH3HUECKUM TeNJOM yRAJANEMHX U3
TONOK 30JI bl H 1IJ1aKOB BOOGUIe HE3HAYHTEIbHA, M €€ CIeIyeT
YYHTHIBATE TOJIBKO NIPH CXKHMAaHHH MHOTO30JBHBIX TOILIHB.

Omnpenenenne QI npoussoauTes 1o GopMyJie

an _ XAP [(ct)4 + 60]
s = ™ R (133)

rae X — MHOXHKTeAb MEHbIIE €JHHANH, YYATHBAIOWHE yG6babL
30/H BCJAEJACTBHE YHOCA;
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(ct)a — TennocomepxKanue yaanaeMoro uiaxa B KKaA[K2;
60 — TemyioTa IJIABAGHHA IIJaka B KKA.A[K2; YURTHBAETCA NPH
KHUIKOM HIIAKOYAAJIeHHH.
TIpu He3HAUMTEJILHOCTH BEJIHUNHEL $33 ee MOXKHO IOJACUHUTATH
no caexyiouleli NpHOAHSHTENbHOH (opMmyJe, No Kotopoit uu(pposoe
3HaueHHe qug‘ copnajaer ¢ nudpoebM 3HayeHneMm AP :

Olpna = A Kranr/xe. (134)

dopMyna NpUMeHHMA JJISL CIOEBOTO CXKHUraHWs TOIVIMBA; TMpH Ka-
MepHOM CXKHTaHHM C HaJMyWeM MKHAKOrO LITaKOyAaJieHus NOTeps
yBeJIMYMBAeTCs NPHMEpPHO B 2 pasa.

§ 35. HBMEHEHHE OTIEJIbHBLIX COCTABAMIOMUX TEMNJOBOrO
BAJJAHCA B 3ABHCHMOCTH OT $OPCHPOBOK

Ha puc. 26 npuBeseH rpadux temosoro GajaHca KOT/a, NoJy-
yepnuli BTH npm m3yueHna CKuUraHug NOAMOCKOBHOTO YI/ig Ha
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Rm2yce
Puc. 26

tenHbix pewrerkax. KosduuneHT nosesnoro 1eAcTBus KOTja 4 napo-
fieperpeBarelis Yy ne, AOCTHrass MaKCHMyMa NPH TEIIOBOM Hampsixe-
Huy sepkasa ropeuus, pasHom 800 Teic. Kkar/M? wac, HayuHaeT
1afaTh, MABILIM 00pa30M 3a CUeT NOBLILIEHHA [IOTePH OT yHOca g3
ITorepst ¢ OTXOAALIMMH Ia3aMH g3 OCTAETCS MOYTH MOCTOSHHOI; 0OBAC-
HeTCs 3TO TeM, YT [0 Mepe yBeJHdeHHus: (GopCHPOBOK YBETHUHBAJICH
03bEM Ia30B, HAYIIAX IT0 CJIOK H B TONOYHOM ITPOCTPAHCTBE, yJyyila-
20ch IepeMelllHBaHKe FOPIOUHMX 3JIEMEHTOB ¢ BO3AYXOM M MOJyuajiach
BO3MOKHOCTb PAGOTH C MEHBIIMMHK H3GHITKAMi BO3AYXa, 1TO B CBOW
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ouepe]lb TIORJHSIO Ha CHHXKEHHe 06beMa OTXOAALIMX rasoB. TaKHM
06pasoM, HeCMOTpsl Ha TOBHIIIEHHE TEMIEPaTyphl ra3oB 3a KOTJIOM,
npousBe/ieHie 06beMa ra30B Ha HX TEMIEPATYPy OCTANOCh NPHMEPHO
TEM 2Ke.

JIJisi OTONMHTENbHBIX YCTAHOBOK B CJIy4Yasx NPHMeHEHHS PYYHBIX
pelIeToK, MIaXTHEIX TONOK TaKXe NMpDU CXKHTaHMH MasyTa WM rasa B
KaMepHLIX TOMKaX MOTeps C OTXOAAIIHMH rasaMH pacTer IIPH NOBH-
meHHd HOPCHPOBOK, TAK Kak H3OBITOK BO3JlyXa M3MEHSIeTCH CDABHH-
TEJLHO B He3HaUUTeNbHBIX INpejeiaX, a TeMmuepaTypa OTXOISALIHX
rasoB pacreT, TaK KaK yMeHbIIaeTcs npsMas oraada TonkH. Koshdu-
UUEHT NOJE3HOTO JeHCTBUS OTONHTENBHBIX KOTJIbHHIX MOCTeNeHHO
YBEJHUUBAETCS 110 Mepe yMeHbIIeHHS KOJMYecTBa TOILIHBA, CXKHrae-
MOTO HOJ KOTJIOM B Yac, IMOHHXKeHHe K. il. JI. HaCTylnaeT OGLIKHOBEHHO
TOJIBKO NIPH OUEHb MaJibiX HAarpy3Kax, KOrja HauHHaIOT CHJIbHO BO3pa-
CraTh IIOTEPH B OKDPyXaloulylo Cpeay 4s M C OTXOJAIIHMH rasaMHu.
[Tocomennas nmoTeps pacTeT H3-32 YBEJHUHBAIOLIMXCS H3GHITKOB BO3-
Ayxa. XapaKTepHHX AJs1 paGOTHl C CHJIbHO NOHHXEHHBIMH (OpPCHPOB-
KaMH 3epKaJia ropeHHs.

§ 36. YCJIOBHBIA KO3POHUMEHT MOJIE3ZHOTO AEACTBHA TONKH

TensioBylo paGoTy TONOK Helib3si CPABHUBATL MeXKAY COOOf, NOJb-
3yfChb K. II. Jl. yCTAHOBKH. B 3aBHCHMOCTH OT THIIa M pa3Mepa KoTJa
H SKOHOMaH3epOB HM3MEHSeTCs TIOTePs B OKPYKAIOIIYyI0 Cpenry, TOYHO
TaK Xe DasBHTHeM SKOHOMaH3epHbIX NOBEPXHOCTEH MOKHO 3HAUH-
TEJIBHO CHH3UThL TEMIEPaTyPy OTXOASIINX [a30B M TeM IOBJHAThL Ha
yMeHbllleHHe IIOTCPH ¢ OTXOAAUMMH Tra3amu. HenocpencrsenHo
3aBHCAT OT TONKH TOJBKO IOTEPH OT XHMHUECKOH M MeXaHHYeCKOH
HENOJHOTHl CTrODaHHKs, MOTePs B OKPYKAIILYIO cpeay caMoifl TONKOH
H NoTepsa ¢ (PH3HMYECKHM TelJioM HLiakoB. [ToTeps ¢ oTxoAsiuMu ra-
3aMy JIMDIb YACTHYHO 3aBHCHUT OT COBEpIHEHCTBA TOIKH, MOCKOJBRY
NOCJIe/IHsS BIMSET Ha BeJIHYNHY M36BITKAa BO3JyXa.

TlosToMy npHHATO [/ CONOCTAB/IEHWS HKOHOMHYHOCTH paBOTH
TOMOYHLIX YCTPOACTB NMOJb30BATLCS YCJAOBHBIMH K. M. 1. TOIKH, B KOTO-
PBIH BXONAT NOTEPH ¢, ¢4, 9L W Tipuat

I'Io:repﬂ B OKPYXAIOUIyl0 CPERY TONKOH OOBLIYHO MPHHAMAETCS
pasHOi

97 =0,5¢; (135)
Gz = g’é’“ 100, (136)

rae Quus 6epercs no dopmyae (133) uan (134).
Koshdunuent nosesnoro aeficTsust TONKH paBHseTCd
1 ==100 — (9, + g, + g5+ gom) *o- (137)



37. KO3OOHUUMEHT MOJIESHOrO JEVICTBHS KOTEJIBHOM YCTAHOBKU 139

§ 37. KOODPOHUIHEHT NOJIESHOTO NEACTBHS KOTEJILHOA
YCTAHOBKH BPYTTO H HETTO

IIpu paccMOTPEHHH COCTABJSIOMHUX OajlaHca Tella KOTeJbHOA yC-
TaHOBKH K. II. . OPYTTO, T. €. K. II. 1. 6e3 yueTa CJyxKeOHBIX pacXoJloB
3HEPrud Ha AyTheBble BEHTUAATOPHI, NBIMOCOCEH], NHTATENbHbIE HACOCH!
# TOMY MOJOOHBIE PACKOMBL, onpefe/seTcs u3 hopMynnl (94):

DA;

“/]y-"‘—"EEE. (138)

Kosthdunuent nosesnoro AefCTBYS HETTO MeHbiile, TaK Kax 1eol-
XOMMMO YUHTHIBATH PACXOM TeIlJla M 3HePTHH Ha COOCTBEHHBle HYKIbl
yeraHoBKH. [Tosbimiast 3(p¢peKTHBHOCTL PABOTHl KOTEJIbHOH YCTaHOBKH
OyTEM YCTAHOBKH AYTBEBHIX BEHTH/IATOPOB H JBIMOCOCOB, MEXAHH3H-
pys TpyaoeMKHe MPOLEecCh TOMIMBONOAAYH U 30/10yaJ/IeHHus], OHOBpE-
MEHHO CJeAyeTr CTPEMHUTbCSI YMEHbIIATh CJyXeOHHe
pacxoObl IyreM palHOHAJbHOIO MPOEKTHPOBAHHA YCTAHOBKH B
LEJIOM M NMPaBWIBHOM ee 3KCIIyaTalluH.

Kosddunmenr nosesHoro neliCTBHS HETTO MOXKET OBITh MOACYUTAH
CAeAYIOWHM 00pa3oM:

DAL Qex

G

(139)

Qe [MONCUUTHIBAETCH B KKQ.A/4aC, MIPHYEM, e€CJH 3aTpayuBaeTcs
9JIEKTPO3HEPTHs, TO €e NEepeBOASIT B PACXOAYEMYI0 IKBHBAJIEHTHYIO
TEIIOBYIO C YYeTOM K. II. J. 3JIeKTPOCTAHIIMH, [JIsl Yero, NOACUHTHIBAS
SN KBT-4 CIIyReGHBIX PACXOJ0B, X YMHOXKAIOT HA YJe/MbHbIH pacxon

Temsia Ha 1 k8T-4 BEIpaGOTAHHON 3/IEKTPOIHEPTHH.

fipumep. Ilog uyryHHeiM BOJOMpeHRHbIM cekuuouubM korTioMm BHUUCTO
cHCTeMn <YHHBEpCad» CXKMrascs NOXMOCKOBHMI yronb. Tomka paGortana Ha Beu-
THJASITOPHOM NyThe. B Tepuog 6-uacOBoro «6anaHCOBOTO» TEMVIOTEXHHUECKOIQ HC-
NHTaHus! NPOU3BOIHIIMCH HeOGXOIMMLIE 3aMepnl DacXofia BOAM H TOILIHBA, M3Me-
PAVIHCD; TEeMIeparypa BXOIMlIeH B KOTeN BOXM H BHXOAALIEH U3 Hero, TeMmepa-
Typa OTXOJAIMX TAa30B, SAMEPSUIHCH PA3PLIKEHHA B TONKe H 33 KOTVIOM, a TakkKe
RaB/IeHMe BO3jJyxa B HOLAYBaJe. AHAIM3 OTXONAIMX ra3op LPOUSBOIMJICA HPH-
Gopom Opca. Taxxe npomspoimiaca OTGOp NpoGH TOINIHBA M BHIrpe6a M3 TOMKH
WJIAKOB ¥ 30JIH.

PesybTaTs nCMuTaguA TpHBOAATCH HHKe. Tpebyercs ompemesnuts K 0 A., 4
TaKKe W OCTAIbHbHE COCTAaBIAIOLLHE TeNJIOBOrO 6ajaHca YCTAHOBKH.

[Toepxnocrs nanpeBa Xotma Hy = 24,6 #2,
Tiomans KoMOCHHKOBOH pemerkn R = 0,625 #2,
O6vem vomougoro MpoctpaHcTBa Vo = 0,685 M3,

Tonauso

Pop Tomn#ea — MOAMOCKOBHBIN yross wmapku PM,
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SnementapHuii cocras romaxea (8%):

CP e 2990 e L 15l

HP o v e v e e e v v oo e e 207 AP

] W1
OF o v v oo e e e e e e TS WP L. 3608
NP e e e e e e e 0p0 100,00

Husmasa TennoTBOpHAA CMOCOGHOCThL PabOuero TONAH-
BanBKKa./l/KZ.........-....... 2475

InuTensHOCTh MCHOBITAHHA 2 B YaC. . o . & + + o 6
KoJn4ecTBO COMXIMEHHOrO TOTMAHMBA 3a OMNBIT 2B B Kz 6]3(
KoanuecTBo coxxeuHoro tonausa 3a 1 vac B B x2. . 102

. Q
Tennosoe HanpsXeHHE KONOCHHKOBOI pemerH =
B THIC. KKaA[M2 Hae . . . . . . . .. .. ... 40t
Q
Hanpsaxenne TONOYHOrO HPOCTPAHCTBA B e

KK@A[M3 4ac . . . . . . . i e e e e e . . 370

Bona
Cpenunit sacosoil pacxon soast DB xe . ., . . .. . 16600
r
TeanepaTypa ponw, BXOAAmeR B KoTed, £, B rpag. . 47,36
Temneparypa BoAbl, BHIXOusIed U3 KOTHA, t; B rpaa. . 58,40
Harpes Bonbt B xkotde A¢ Brpag. . . ........ 11,04
TennonponssoairersHoCcTh KOTAA Qy B xxasfyac . . . 183264

Tenaosoe HanpsXeHHe TNOBEPXHOCTH HArpesa

BAKAA[MZ 4AC . . . . . . . i i v e e e ... 1480

OrTxonAamue rasn

Cpenusia TeMnepaTypa rasos 3a koraom Jy=1Ty B rpan. . 210

Cpennuit cocTaB ra3oB 32 KOTIOM (%/g):
24 B
ROg+0; . . . . v o v v v it h e ... 195

Brrpe6 u npoBaa

Bec Boirpe6a u3 TonkH (aaku) 3a onbit zGy, B K2 6

To xe, 3a 1 vac Gy BKZ ., . . ., . . 7
Conepxanne TOPIOYHX B BHrpeGe u3 TonKH (cqmax

Ha CYXOE BEUIeCTBO) 2y B Oy . . . . 8

9

3

)

Bec Beirpe6a us noanysana (nposan) za omtIT anp Brz. 1
To xe, 3a 1 uac Gpp B K2 .
ComepxaHhe I‘OplO‘lPlx B BHrpede na nonnynana (Ha
CyXoe BEUIECTBO) 2gp B0y . . . e e e e .. 223
Conepxatne ropioyHx B npode yﬂoca B3TOFO 43
HECKOJIbKHX NYHKTOB B ra3oXojax (Ha cyxoe Be-
11eCcTBO), 2y B %o . . . . . . . e . ..... 60

e e .
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Tara
PaspeweHHe 3a KOTIOM Sg B M4 BOL.CT.. . . . . . . 1,66
. B TONKE Sp B MM BOL. CT. . « « « v « « 0,12
Conporusnerue Koraa ASg B 4 BOL. CT. . . . . . . 1,54
JlaBiaeHue nyTha Sy B MM BOL. €T. . . . . . v « « & 11,2

ConporusneHue TOIIKH (cpenuee) AS; B #m BOR. cT. . 11,32
YCTaHOBKH (cpem{ee) ASy B s BOL. cT 12,86
Temmparypa BO3JIyXa B KOTeabHOH f, . B rpan.. . . 17,7

Pewenue. 1. Benuguunt K u B maxomsarca no dopmynam (24) u (54):
KP == 29,90 4 0,375-1,51 = 30,47%/;

7,91
2,07——¢— +0038-06
B = 2,37 T = 0,086.

2. Beanuuus CO, O, u N, ompenensiorca 1o dopmyaam (53) n (60):
21 —0,086-11,7 — 19,5

CO=-"— = — 05
0 0,605 + 0,086 fo
RO;+0,=19,5; ROp=11,7; 0,=19,5—11,7=7,8%o;

Ny=100—(RCy+Oy+CO)=100—(19,5--0,5)=80,0/,.

8. Oapezenenne oy, # Lo npoussogwrea no ¢opwynam (63), (23) n (25):
21 1,55
Gy = 78——025 =%

2175

— (117 4 05)

Ly= 1,293 (0,0889-30,47 +- 0,265 2,07 0,0333.7,91) =
= 1,293-3,52 = 4,55 x2 na 1 k2 Tonausa.

80 — 0,428
3

4. Komuuectso yHoca Gyy B Ke/#ac NOACYMTHBAETCS Mo SOMOBOMY OGanaHcy

(“4)'2198 102 29,3 8,1 6.0
o= (1= o)+ 77 (1 1og) + O (1= 555
OTKYAA
Gyy = 13,6 x2/4ac.

5. OmpexmeneHde 0OTepH OT MexaHwdeckoro memoxora (Qi, g dopmyrs

or (109) mo (113):
Qi=0QP 4 Q" + Q"

\3 7,7 13,6
Q4 = ——0,22.7800 + 102 0,08-7 800 + 102 X 0,06-7 800=

102
=255,5 4 47,14 62,4 = 165 kras/xe;
165

6. ITonpaBouyHKi VHOMKHTENIb Ha MEXaHUYECKHH HELOMOr paBeH

94 6.7 )
———— | =({l——— | = .
( 100) ( 100 | =998
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7. Noteps or XUMHEYECKON HENONHOTH CTOpPaHHs
56,7-30,47-0,5

Q= — 1—'7-_:& 5 0,093 = 70,96.0,93 = 66 xrax/xe;
g = Qs 100;
o
66
= —— — 100=2,67%),.
B=gazs 10020670

8. MMorteps Temna ¢ OTXORALLUMH rasaMu
Q= I)’ - Ix. K

Tenmoconepkanue OTXOMALIMX Ia30B BHYHCIAETCH Tak (121):

1,87-30,47 210 9.2,07 + 0,1.1,55-10-4,55 210 )
= C. _]093.210
Y ( 11,7405 gert 80,5 ek +
36,03 210 10
80,5 o™

Hytbe BeHTHAATOPHOE, MosToMY Wy = 0.

QusHyecKoe TeMJ0 TOINIHBA B SaJaHHHX YCIOBAAX TakKe He YYUTHBaeTcs,
iy =0.
BouKcaeaHe CpelHHX TellJOeMKOCTeH CYXHX rasom H BONSHHX INapoB NPOHs-
BOJMTCA CHENyIOUmHM 06pa3oM.

Ilonbaysce Taba. 20, HaX04AT cPeHHe TENIOEMKOCTH B npexesax or 0 mo 210°

210
Jas TpexaroMmunx raszos (no COz) . . . . Cy=0,4308 xrxas/nmud epad
0

210
» JABYXaTOMHBIX Ta30B (1O CYXOMY Boanyxy)oCz—: 0,3125 v

CpelLHﬂﬂ TEINIOEMKOCTh CYXMX Ta30B, COCTOAMIUX U3 CMECH TpeXaTOMHBIX H
JABYXaTOMHBLIX ras30B, HAXOANTCA KaK CPeAHAsA B3BellltHHas BeJAHYHHAE:

RO, 100 — RO, 11,7
C. = C. = 0,430
v =00 AT T 100 T oo 8+
00 — 11,
_]—1—06!—1 0,3125 = 0,3263 xras/nm® epad.
210

Ansa Boaanbix napos C = 0,364 xrxas[umd zpad.
0

IMpu nopcuerax, Korna Temiepartypa rasos we Opesumaer 300°, MOmuO Cpexn-
HIOI0 OOBEMHYIO TENJOEMKOCTh CYXHX razoB Gparbs passofl 0,33 H BOAAHEIX Ha-
pos (,36.

B nanprefimieM, nofcTaBsis MONyYeHHHE 3HAYCHH: TellIOEMKOCTeH B ypaBHe-
Kue TeMIOCOfepKaHNd OTXOMALINX asos, ONpenessior fy:

Iy = (4,67-0,3263 + 0,319-0,364) 0,93-210 + 0,45-0,364-210 = 3552 kra./xe.
BiaroconepaHne BO3NYXa B KOTeJAbHOH Bo BpeMs HCIHTAHHs He ONpefes-
Jloch, NOSTOMY ClleAlyeT NMPHHATH ofnunylo Wngppy d = 10 2/xe. Temmocoaepxanue
po3ayxa pasuo (122):
Jo. « = 1,56-4,55 (0,01.0,45 -+ 0,24) 0,93-17,7 = 30,520,916 = 28,4 wraajuz;
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Qg = 355,2 — 28,4 = 326,8 kraajxe;
326,8
———100 = 13,2%/,.
2= S 0 fo
9. dusuyecKoe TENJO, NOTEPAHHOe ¢ YHalAeMHMH H3 TOUKH SOJIOH 'H Uiaa-
kama (134):
Qs = 21,98 xraafxe;

LQE 21,98
= ~—— 100 = ——— 100 = 0,899/,.

10. Temo, mMOJE3H0 HCOOMbL30OBAHHOE B YCTaHOBKE:
s 8.4 47,
DAi 16 600 (58,4 — 47 3_61_ — 179676 xasjsac,

Q=% = 102
rpe Ai 3amensercs Af;
O 1796,76
— . = ————— 100 = 72,69;
a0 > 100; ¢4 2475 2,6%/0;

H
1y = 0,726.
11. TloTepa B OKpy/KalOWylo CPEAY KOTeJbuod yCTAHOBK oNpeneisercd oG
pasHocTH H3 Ga/ialca Tenaa Kak eJHHCTBEHHO HEM3BECTHasd BeJIMUMHA

Q5 == (QI+QA+ Qs+ Q2+Q¢n3)‘
Qg = 2475 — (1 7()0,/1; + 165 - 66 + 326,8 -+ 21,98) = 98,46 xxaajxz;
'38—46‘ 100 = 3,98°
U= g4z5 100 =3%%-

[Noteps Tenna XOTJIOM B 4Yac paBHsAETCA
Qf = Q;B = 98,46-102 = 10050 xraxrfvac.

Jlpyrofi BapuaHT MOACUETOB COCTABJAIOIIMX TEMIOBOrO Oajiamca BHIOJAHEH
[pH YCJOBHH, 4TO M3BECTHOH #ABASETCS NOTepd Telsla KOTAOM B OKPYXKaIONIyio
cpeny Q%= 10000 xras/uac.

HckoMoH BesHUMHOM B TakoM cJyuae GyAeT HBIATbCA HOTEPA OT Yyhoca
QY kxan/ke,

TlepBHie Tpu INIYHKTa OePBOrO BapuWaHTAa pellenusd octalores 6e3 HaMeHenuf.
Hanee ompefensiiotess @y, Qz, Qs, Qs 1 Q. mpuuem Q; m Q3 —Ges yuera
AOMNpAaBKKU Ha MeXaHHUYEeCKHMHA HETOXKOT.

Q1 =1796,76 rxxaajxz (cu. § 10):
Q =1y — 1y , (cM. 3 8);
Iy, = 37861 wxaalxe;, [, = 30,52 wxaajre;
Q2 == 378,61 — 30,52 = 348,03 wxraajxe;
Q3 =70,96 xran (cm. § 7);
Q% 10 000

qus— 21,98 krasfxe (cM. § 9j.
Baaasc Temia 6e3 yuera nonpasky Ha MeXaHHUECKHH HeNOXKOr HANKINETCS Tak!

QR = Qi+ Qu+ Qs+ Qs + Qs + Qs
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OTKYJa MOXHO onpeneauts Q.
Q, =2475— (1 796,76 + 348,09 + 70,96 -{-98,04 +-21 ,98);
Q4= 139,17 kkan|xe.
VrourenHoe sHaueHue Q's HAXOMHTIA M3 PaBeHCTBA

Q+Qs+Qs = Q'»+Q34-Q 4
Tak kak Q, Qs u Q;’;‘a OCTAIOTCA HEH3IMEHHBLIMH:
q.
34,21 — 2
o ) + 30,52 X

q4 q. g, -2475
[ ——— 70,96 (1 — - ’
X( 100)+ ( 100 >+ 100

348,09 4- 70,96 4- 139,17 = 344,40 (l —

orkyna ¢, = 6,660
Tlocne onpepeseHns ¢’¢ NOJCHATHBAIOTCH yTOUHEHHbe 3Havenust mas Q» un Qs
6,66 6,66

Q' = 344,40 (1 T ) + 34,21 — 30,52 (1 — —1—0(—)—-> = 327,18 xrarixz

6
Qy” = 70,96 (1 — —-~—) = 66,23 xranafxe;

, 2475.6,66
Q) = 100 = 164,83 wxraafxe.

Tlo sanamuio Moxuo onpexeants Q;° ¥ Qf" (cm. § 5):

33
QP = 50227800 = 55,5;

7,7
Q" = 109 0,08-7 800 = 47,1,

Mocae uero onpenensercn Q™
Q" = Qs — QP — Q"
Q" = 164,83 — 55,5 — 47,1 = 62,23 kxaa/xe;

62,23
ya _ O — 9510/
" = S 100=2510);
55,5
o =22 100 — 9,240, ;
giP = 5o 100 = 2,240 ;
47,1
ma ! = .
g§" = 5 e 100 = 1,900

q1=251 +224 4+ 1,9 = 6,79,.

T'aasa VI
TENNONEPERAYA B TONKE
§ 38. TEOPETHYECKAS TEMIIEPATYPA 'OPEHHU4

CyUIHOCTL TOMOYHBIX IPOIECCOB 3aK/IIOYAETCA B TOM, 4TOOH MOA
BO3/IeHCTBUEM BHICOKOH TeMIepaTypbl ¥ IIPU YYaCTHH KUCJIOpOAa BO3-
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Jyxa [peoGpasoBaTh XHMUYECKYIO SHEPIHIO TOIIMBA B TEMJIOBYIO.
YpaBHenHe GaJanca SHEPTHH JIO Mpolecca FOPeHHst ¥ NocJle Hero A/1d
ycaoBuil cxKuranus 1 k2 TolllnBa MOXKHO HalHCcaTb B CJelyiolleM

BHJE:

IT TT
3%5 o+ = (Vc. e Cer + VanCa n) T, (140)

OTKyZa OIpelesieTcsi TeOPeTHYECKas: TeMIeparypa OpPeHHs:

o0

T, T,
Vc. r Occ. r+ VB. n gu. n

T, = rpaz., (141)

rre QF — TemIoTBOpHAA CIOCOGHOCTD PAGOYEro TOWINBA B KKAA/KE;
v, — YCAOBHBIA K. I. X. TONKH B %y; onpeje/sercs U3 Bhlpa-
wenns (137);
[s.x — TEMIOCOJEpKAHHE BO3[4yXa, BXOJANEI0 B  TONKY
B KKaa/KZ; nOACUHTHIBaeTcs no Popmyie (122), a BMecTO
a, Oepercd &
Ilpn Ha/JMYHH BO3AYXONOAOTPeBaTe/sl BMECTO £, —MOACTABJSAETCA

TeMIlepaTypa ropsiiero Bo3ayxa £, .

I, — Qu3nueckoe Ten/Jo TOIJIHBA; ONMPefeNAeTcs, KaK YKa3aHO

Ha ctp. 128,

I, —remroconepxanne (QOPCYHOUHOIO Napa; OnpeneaserTcss 1o

dopmye (123).

IMomcuersr nsis onpenesieHusi 3naMeHareast gopmyast (141) npo-
BOJAT, HOb3YysAch BeipaXkenuamu (121) u (76).

CpenHss TelVIOeMKOCTb [A30B 3aBMCHT OT /,, Tak 4YTO pelaTb
ypaBHeHHe IPHXOJUTCS, IPEABAPHTEIbHO OPHEHTHPOBOUHO 3a1aBIIHCh

T onpexenus, TakuM o0pasoM, cpennne TemnoeMxocr, IlpakTuka

MPOKX3BOACTBA TMOJZOOHEIX BBHIYMCJEHHH IOKa3asa, YTo MHOIo Nepecye-
TOB fIeJaTh He TIPUXOAUTCH, TaK KaK TEIIOEMKOCTH HEe TAK CHJABHO Me-
HSIIOTCSL € TeMIepaTtypoi.

Jnst npenBapuTesbHOl OLEHKH TeMIEePaTypsl TOPEHHsT pasHbIX
BH/IOB TOIJIMBA /laHa TabJa. 28.

ITpu Ha/muuy nocrpoeHHolt J — T-guarpaMMbl Anst ZAHHOTO TOI-
JMBa TeOpeTHYeCKasi TeMIepaTypa rOpeHus onpejessercs 6e3 saTpyA-
Henu#t, [lopcunteiBaercs uncautens dopmysas (141), XOoTOpHIR H BbHI-
paxkaeT TelUIOCOJlepXKaHHe ras3oB, Harpethix no 7,. OTkiaaniBas Ha
puarpamMe (puc. 21) I, naxogsir T ..

[Ipu amamusupobanuu Bupaxenus (141) u tabr. 28, B Kotopoit
T, noncunrana 6e3 yuera K. I. . TOMNKH, BBIACHSIOTCA IVIaBHeHIIHE
¢axrophl, BAMSIOUMEe Ha BeJHYHHY TEOPETHYECKOH TeMmepaTypsl ro-
penns. [locnequss yBenHuuBaeTcss ¢ yMeHblIeHHEM H36LITKa BO3AYXa
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Tab6anuya 28

TeoperHyeckas TeMieparypa ropeHus T.: (6¢3 nonpaBoK Ha 7p)
npH Temnepatype Bosayxa 25°

KoadduuieHT u3buiTka Bo3iyxa
Tonauso

1,0 ! 1,3 1,6 2,0
Houenkuft romwd T ., . . . . . . . 2265 18G5 1655 1285
Autpayur All, Wp=0. . . . . .. 2270 1845 1655 1300
Masyr Wy, =03 KZ/ICZ e e e 2125 1740 1580 1265
HOD,MOCKOBrlbIH yroas ... .. .. 1875 1590 1425 1150
Topp WP =40vg. . . . . . . . .. 1700 1510 1370 1110
Hposa WP = 303/(, e e e e e e 1855 1575 1435 1165

1 yMeHblIeHWeM GaJjiacta TOIJIHMBA, OCOGEHHO ero BJAXKHOCTH, KOTO-
pas oxasbpiBaeT GOJbLICE BAUSHWE HA H3MeHEHHEe TeNJIOTBOPHOHU cro-
cob6Hocty TomauBa. lloBHILieHHe TeMIeparypsl BO3AYIUHOIO AYThS,
JOXOJsIulel IPY CKUTAHWHM IIbUIeBrAHOTO TorinBa no 400°, Takxe cho-
coGCTByeT YBEJHUEHUIO TeMIIepaTypHl TOPeHHsl TOILTHBA.

Teopernueckas TeMmepaTypa TOpeHHsI 3aBHCHT TaKXKe M OI COOT-
HOWICHHKSL COCTARA YIJIEPOJa M BOJAOPOSa ropiodell Macch TOWINBA,

Temnmepaiypa ropeHHss HOCHT Ha3BaHHe TEOPETUUECKOH, ITOTOMY
4TO NIpAKTHYECKH e€e He yAdercsl NOCTHrHYTb M3-3a BJHSHHS OTHAUH
Ten/ja IJaBHbBIM 00pasOM H3JyueHHeM X B OKDYXKaIOIIyIO cpedy, 4
TaKxe BO3MOXKHOH JUCCONMALHHN TPOAYKTOB CrOPaHMSI IIPM BRICOKOH
TeMIeparype.

§ 39, MPSIMAS OTJAYA TONKH

TermuoBas sHeprus, BhIACIMBIIASACH OPU TOPEHUH TOIVINBA, NOMKHa
GLITh MepenaHa yepe3 CTEHKH MOBEPXHOCTEH HarpeBa KOTeJbHOH ycTa-
HOBKYM K BOJE& HJIH Iapy.

ITOT IpOleCcC Mepefaun TelJa OCYLIECTBJAsIeTCH MyTeM Ha/aydeHHs
HaKaJeHHOMO CJOS TOpsIlero TOIJIMBAa H (pakesa, a TakKe HeCBeTs-
LIHXCS JBIMOBBHIX 'a30B B rasoxoflax KoTia, KoHBeKIUueH, T. e. Hello-
CPeACTBEHHBIM COIPHKOCHOBEHHEM TOPAYHX I'@30B CO CTEHKAaMH KOTIa;
TENJIONPOBOAHOCTRIO Uepe3 MeTa/lIMYecKHe CTeHKH KOoTJa; HaKoHel,
KOHBeKIIHel K KUINsIueH WM HEeKNIsUell B KOT/Ie BoJe.

Kax u3BecTHO, MHTEHCHBHOCTBb TIpOIECca Ilepefaud Teua xapak-
TepuayeTcs KO3 PHUHEHTOM Telsonepesauy, T. €. KOJUYeCTBOM Telljla
B KKaa/éac, nepepaBaeMoro uepe3 1 m? IOBepXHOCTH HarpeBa IHpH
pasHocTu TeMmnepatyp B 1°,

OcHobroe TpeGopaHHne — COGJIOJCHHE IKOHOMHU B PacXOj0BAHUH
MeTaJa — No0ykKaaeT CTPEMHThCS TaK CIPOEKTHPOBAThH KOTEJBHYIO
YCTaHOBKY, YTOOBI IPH OJHHAKOBLIX HPOYHX YCJOBHAX KO3(DQHIHEHT
1ervionepefaun Oni MakcuMmadbHbiM. OcoGeHHO 3¢eKTHBHO mepe-
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naeTcs KOTIY TeIVIO 33 CUeT NPAMOIO M3JYy4eHHs! OT TOPSIIEro CJost
tonsiuBa H ¢akesaa B Tonke. Koad¢uueHT Tensonepenadu B nonoo-
HBIX YCJIOBHSIX JOXORHT A0 BesquuuHbl nopsaka 300 xxaa/m? wac epad,
B TO BpeMs KaK B cpefiHeM Ko3(p¢HIHEHT Tellonepejayd B rasoxonax
KOTJia, IPeHMYLIeCTBEHHO 3aBUCSLIHH OT HeIoCpeJACTBEHHOI'0 CONpHU-
KOCHOBEHHSA Ia30B C KOTJOM, OTpejensieTcsi BeJHYHHAMH MNOpPsAKa
25 KKaa/m? wac epad. dtu MOKa3aTeNH LOCTATOUHO SIPKO XapaKTepH-
3YIOT OTPOMHOE 3Ha4eHHe PAMOH OTJauy Tell/la B TONKE, 10ITOMY NIPH
KOHCTPYHPOBAHHH CJefyeT TaK CKOMIIOHOBATh B OZHO LiENOe KOTesa H
TOIIKY, YTOOBI Ilepefiaya Tellsia H3JydeHHeM TONKM (npsimMast oTjaua)
JOCTHrasa MakCHMAJbHBIX pasMepoB, Jra 3afada KOHCTPYKTHUBHO pas-
pelaercsi TeM, 4TO CTapaloTCs JOBECTH X0 MaKCHMyMa pasMephl Mo-
BePXHOCTEH, BOCHPHHUMAIOIIMX TeMJo H3aydeHus oT TomkH. [Ipume-
pOM KOTJa, B KOTOPOM A0 MaKCHMyMa Pa3BHTa NOBEPXHOCTb NPSMOIO
W3JIYUYEHKS, MOXKeT CAYIKMTh XKapoTPYOHLIN KoTes PH CXKUTaHUU B ero
JKapoBoil TpyGe Masyra uau aHtpanura (puc. 114 u 57). 3mecp Hed-
TSHOH (haKesa co Bcex CTOPOH OKPYXKeH BOCIPHHHMAIOIIUMH 3HEPTHIO
u3JiydeHus ¢axesa CTeHNKaMH KoTJa; Takass KOMOHHALHS KOTJIa H
TONKH IOCJAyXKHJIa NPOTOTHIIOM JAJsI Pa3BHTHS COBpEMEHHBIX MOILHBIX
KOTJIOB, CTEHKH TONKH Y KOTODBIX NOKDPHITH TaK Has3blBaeMBIMH 3Kpa-
HaMH, T. e, TpyGamu HeGoasmoro auamerpa, 80—100 mum, BKIIOYEH-
HeIMH B OOIyio LEpKyJIsinuio Koraa (puc. 9).

Ecau cpaBHHTL TONKY, PAclOJOXEHHY0 BHYTDH TapOBO3HOIO
KOTJia MJIH XKapoBoil Tpy6ul (puc. 57 u 151), ¢ BHeluHe#l TONKOH IOT
BOAOTPYGHBIM KOTJIOM (pHC. 12), TO He TOIBKO mepudepyst TONOYHOTO
(akesa B MePBHIX CAy4Yasax OyAeT CHIbHee OKPY:KeHa MOBEPXHOCTSIMHU
Harpesa, HO M JOGOH 3JeMeHT pacKaJeHHOI'O CJI0st GyJNeT H3/1y4aThb
SHeprHi0 Ha NOBEPXHOCTb HATpeBa MOJ TeIEeCHHM YIVIOM 2m BMeCTO
yraa 1 <2m B cayyasiX yCTpoicrBa BHeLIHuX TOMOK. [IpsiMmas orgaua
Temsia B TOMKe, o0ecreydBasi OrpoMHYI0 3(ppEeKTHBHOCTH B CMEIC/E
Tnepefayy TemJa U3TyYeHHEM, B TO XKe BPeMsi, OUeBHHO, pE3KO CHH3UT
TemilepaTypy TOMOYHOro dakesa.

OGosHayasi TeMIepaTypy NpOAYKTOB CropaHusi mepej BXOJOM B
NepBLIH ra30X0/4 KOTJa Yepe3 [, B3aUMHYIO CBS3b MEXAY TeOpeTH-
4ecKOofl TeMIlepaTypod ropeHHs M YKA3aHHOH TeMIepaTypOH MOXHO
IOJYYHTh U3 PA3HOCTH TEIIOCOAEePIKaHUs Ta30B, HArpeTuiXx 40 7,, H
ra3oB, OXJAaXACHHEIX 32 CUeT NPSIMOH OTHAYH AO TeMmepatypul 7, .
Pasnocts Tensiocomepxanuii, cuntas Ha 1 xe TOIUIMBA, BHIpaKaercs
TaK:

TT TI
TVC =TV, C = -%'— KKaaKe, (142)

rae Q,— KOJHYeCTBO TeNJa, HepemaHHOE H3JyuyeHHeM M 9acTHU-
HO KOHBEKIH€H IOBEPXHOCTAM HarpeBa, pacHO/OukeH-
HHM B TOIKE, B KKAA[4ac;
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B — X0/M4ecTBO CXKHraeMOro B yaC TONJMBA B K2.

_%n_ MOXHO NPEACTaBHTb B BHAE NPOH3BEAECHHS

TT
dmcn}
0

rjae ¢ —TaK HAa3HBacMBIH KO3 DHUHEHT NpPAMO# oOTnauu; BHpa-
JKaeT JOJ10 TeN/a, NepejaHHOTO B TONKE OT OOHIErO BHI-

T.

T
[eNeHHOTO Temra [pu CCOPaHHH TOIJIXBA (Vr C T,) ;

0

TOrJa MOXKHO HAMHCATb

Ty

TT Tf
rv, é— v ={vc'n),
Q 0 0

501954 HpH6JIH3HTEJIbHO, npeHeﬁperaﬂ H3MEeHEeHHUEM TEeNJ0eMKOCTH ra3oB
OT TeMIEepaTyphi, HMeeM
T’l‘ —Th= GT’]‘ ’

T =T,(1—0). (143)

Kosdpduuuent npsimoll 0TAa4N TONKH ¢ ~— BEJIMYHHA BECbMA CJI0XK-
Hasl, 3aBHCALNAS OT MHOTHX (aKTOpOB, HO IVIaBHAIM 00Pa3oM OT BeJlH-
YEHH TIOBEPXHOCTEil HarpeBa, pPaclONOKEHHBIX B TOmKe. B MenkHx
KOTJIaX, TAe OOBIYHO OTCYTCTBYeT SKDaHHDOBAHHe, ¢ XapaKTepusyer
«pacKpsITHE» TOPSIULEro cJIOst 10 OTHOLIEHHUIO K TIOBEPXHOCTSIM Harpesa
KoTaa. Uem GoJbllle NOBepXHOCTEH Harpesa yaaeTcss IOABEPTrHYTb BO3-
NEeHCTBUIO NPSIMOTO H3JyuyeHHs (akKeJa M packajJeHHOIo CJOs, TeM
GoJpilie KO3 GHUIMEHT NPSIMOH OTHAYH ¢ M TeM HHXKe OyJeT TeMIepa-
Typa NPOAYKTOB CrOPAHHUSI NPH BXOJEe B MepBhlii razoxoX. Takoe cHH-
JKeHHe TeMIIepaTyPHOro NOTeHUHAala B TOIKe BHIFOAHO, TaK Kak 00Jy-
yeHHBle OBEPXHOCTH Harpesa paGoTaloT ¢ BEICOKHM K03 (HIHeHTOM
Telvionepesayn H, Kpome Ttoro, cumkas 1, mo 800—1000°, ymenb-
IaeTcst ©3HOC OGMYPOBKH M TONOUHOH rapHHTYpH. B § 4 npuBoautuce
ykasanus 0 Tpex (asax miaBJeHus 30Jbl, npudeM aist tonaus CCCP,
BKJI0OYAd CIOAA YIVIM, aHTPALMT IO IPeUMyIIeCTBY, TOP¢ H CJaHIH,
HeoOXOA MO OTMETHTh 3HAUMTENBHYIO JIETKOIJIaBKOCTb MX 301l [IpH
CKHTaHHH NBUIEBUAHOTO TOIJIMBA C JIETKOTIJIABKOU 30JI0H GhIBaeT 0Cco-
GeHHO BaXKHO CHH3HTb TEMIIEPaTypy MPH BXOJe B NePBHIA Ta3oxo/.
3o/a TOIJIMBA, YBJIEKaeMasi B Ia30XOZbl BMECTe C rasaMi, JOJKHA
NMOAXOMUTh K HHM TIPaHyJHPOBAHHOWX Bo H3berxkaHMe HaKullaHHs HA
TIOBEPXHOCTSIX HarpeBa H OOpa30BaHHs CTATaKTHTOBHIX HAPOCTOB, 3a-
TPYAHAIOUHX TEMJIONepenayy U CyKalllux XKHBOe CeYeHHe NJIS [po-
X0/a MPOAYKTOB CrOpaHus. Yro6e! H30eXaTh YKa3aHHEIX HeXKeaaTeb-
HBIX fBJIEHHH, CTEHKH TONOK COBPEMEHHBIX KDPYNHBIX KOTJIOArperaToB
9HEPreTHYECKHX YCTAaHOBOK IO BO3MOXHOCTH 3KPaHHPYIOT HOMHOCTBIO,

OTKyAa noJayuaeM
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PasBuparoiuasicsi B Ipolecce CrOPaHHs TOIIMBA TeMIlepaTypa ro-
pennsi 3aMeTHO NOHMKAETCS NPH NOBbILICHAH H36bITKa Bo3ayxa. TeM-
nepatypa rasos IPH BXOJe B IepBbI 'a30X0M NMajaeT MOJ BJIHSHAEM
npsiMoil orAaun Temsa. [lepBoe TMOHHIKEHHE TeMIIeDAaTypEl BPe/HO, TaK
KaK C yMeHbIIeHHeM TEOPeTHYeCKOH TeMilepaTypel I'OpeHHs YMeHb-
[aeTcs ¥ KOJMYECTBO OTJaHHOTrO Tellja pajfHanueil, KoTopoe coruacHo
sakony Credana-BojbuMara npoNOPLUUOHAIbHO PA3HOCTH YETBEPTHIX
cremeHell TeMmepaTyp H3/yJaoillero M IorJjoularollero tejaa. Bropoe
NOHUKEHHe TEMIIepaTyphl 3a CUET NPSAMOH OTAauy TeIsia B TOIKE IIo-
JIe3HO,

Taxkum 06pasoM, OCHOBHbIE MOJNOKEHUsI NPaBHIbHOIO KOHCTPYHPO-
BAHHUA TOMKHM M ee 3KCIUIyaTallid JOJXKHBI CBECTHCh K CJeAyromlei
(GhopMyJIHPOBKE, NONO/HSOIeH NPHBOJUMYIO patee.

[IpaBUAbHO CKOHCTPYHDOBAHHASN M XOPOIIO P a-
GoTaloumass TONKa JONXKHAao06eCHeUYNTb MUHHUMAJb-
HbBlfi H36BLITOK BO3AyXa TpPH OJLHOBDEeMeHHO HOJ-
HOM CrOpPaHHH TONJHBA HMAaKCHUMaJdbHOH NPpAMOH
OTJHadve TemJaa BTOIKE,

CJlenyst 3THM OCHOBHBIM YKa3aHWSM, BCe JKe He BCerza MOXKHO 10
MakcuMyMa JOBOAHTL IPSIMYIO OTHEAUy Telllla B Tonke, Hanpumep, npu
CXKUTAHHM TBIJIEBHIHOTO TOTLIMBA, ONpesiesis TpeGyeMylo OBEPXHOCTh
HarpeBa TONMOYHBLIX 3KPaHOB, TeMIIEPATYPYy NpH BXOje B NEPBHIH raso-
xox o6bluHOo He cHMKaOT HHxe 1 000°, Tak xax B haxesie NbLISBHIHOTO
CXKHraHHusl UMEIOTCS He TOJIbKO JIETKO Cropaloliye JeTyuyde BellecTBa,
HO TaKKe YaCTHIH KOKCa, JJs1 GBLICTPOro CropaHusi KOTOPBIX TpeGyercs
JOCTAaTOYHO BHICOKas TeMilepaTypa. Bricokasi TeMmmepaTypa B TONKe
OpH CKMTaHHH NEBEUIEBHAHOrO TOIIMBA HeoOXOAMMa TakxKe M JJs Obl-
CTPOTO BOCHJIAMeHEeHUsI YroJbHOM NBIH (0COOEeHHO AJs TOIVIMB C Ma-
JILIM BBEIXOJOM JIeTy4HX, Kak, HallpHMep, aHTPauHTOBBIH IITHIG) H
YCTOHUHMBOCTH FOpEeHHS NBLIEYIOJILHOTO (paxena.

Ilpn cxkuraHud Ha INIpPOCTOH KOJIOCHMKOBOH pelleTKe BJAXKHOTO
Oyporo yrjis uix topda, OTIHUAIIMXCS HU3KOH TeopeTHYeCKOH TeM-
NepaTypoll TOPeHUs, Jaxe NIpH YCJAOBHH, UTO TeMIepaTypa rasos IIpH
BXoZe B nepshlii rasoxon He 6yner Hixke 900° uro eme obecneunBaeT
JOCTAaTOYHYIO YCTOHYHBOCTB OPEHHS (paKesa, BCe XKe Haj CJIOEM TOI-
JIMBa yacTo pacmosaraioT cBoasl (pHC. 30 1 159) ¢ mensio moamepxka-
HHSI TeMIepaTyphl TOPSIIEro CaI0s TOIIMBA HAa HOCTATOYHO BEICOKOM
YpOBHe.

PackaseHHble n3tydaionine CBOJH B TONKe IIpu 3ToM GyayT obGec-
neunBaTh GLICTPOe 3axkuraHue 3abpachlBaeMblX CBEXHX NMOPUHH TOI-
JIAB4, YMeHbIIaTh IOTePH OT XHMHUECKOH U IVIaBHHIM 06pa3oM OT
MeXaHHYeCKO# HeloJHOTHl CrOpaHMs 3a CUeT JIYYIero BhIKHIaHHM
4aCTHI{ KOKCa.

[TepexpriBaHHe TONOYHOrO NPOCTPAHCTBA KUPIHUHBIMH CBOAAMH
YMeHBIUMT Mepefady Temja H3JydeHHeM pacKaJeHHOTO cJOsi TOMIHBA
K NOBEPXHOCTH HarpeBa KOTJA B TOIKe, B pe3yJsibTaTe yero yMeHb-
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mMuTEs o M nopmuMercst 7). B cayuasx HeoGXOAMMOCTH CHKMTaHHAS

HU3KOCOPTHOrO BJIQXKHOTO TOIJIMBA MOJ XKapOTPyOHBIMH KOT/IaMM
YMedbIIHTL MPSIMYI0 OTAa4y MOXHO TOJbKO NyTeM (yTepoBKH Xa-
pOBOil TpyGHI, HO IPH OTPAHHYEHHOCTH B 3THX YCJIOBHAX NJIOWALH
KOJIOCHHKOBOH pelleTKH, pacro/araeMoif B XapoBoi TpyOe, yKasaH-
HOE MepOIpHUSTHE CHIBHO CHH3HT MOUIHOCTb TONKH, a CleJ0BaTeJbHo,
H TeIUIONPOM3BOAUTEAbHOCTb KOTJIa. JI09TOMYy NpW CXKHMraHUM, HaNpH-
Mep, IOAMOCKOBHOI'O YISl HJIH OYeHb BJIAXXHOrO Topda NPHUXOAUTCS B
TaKHX CAYyYasix yCTpauBaTh BHIHOCHbIE TONKHK (pHC. 44), TIO3BOJISIIOIIAE
JOCTAaTOYHO PasBHTb IVIOILAAb KOJOCHMKOBOH pelieTkd. OJQHAKO Bbl-
HOCHBIE TONKH yXKe Ype3MepHO YMeHbIUaioT NpsSMYyI0 OTAauy Tellsla B
TOTIKE, UTO W ABJSETCS MX IVIaBHBIM HEJIOCTATKOM.

Ecnn yBesnuuTh KOJMYECTBO TOTIMBA, CKHTAEMOro B Yac Ha KO-
JIOCHHKOBOII pelleTKe, TO IPSIMast 0THa4a 110 cBOelf a6COMOTHOH BeJH-
upHe NOBHILARTCS B MeHbIUei Mepe, YeM YBeJHUHBAETCS KOJIHYECTBO
CXKUraeMoro ‘Tommmsa. Jl09TOMy OTHOCHTe/bHAsT BeNHUMHa MNPSMOM
OTHauy TellJla B TONKe HA | K2 CXKHIaeMOro TOIVIHBA yMeHbIIaeTCs C
yBeJIHYeHHeM HarpysKH TOHKH.

CnefoBaTelbHO, €lle HMeeTCss CHOCOO6 yMeHB-
MeHHs NPSIMOH OTAauy TeNJAa B TONKe H yBeJdHUe-
HHf TeMOepaTyph MNPOAYKTOB CTroOpaHHS IpH
BXOJe BNMePBHHA rasox0A—3T0 NoBHIIeHHe GOPCH-
POBKH TONKH.

B nomosHenHe K paHee BBICKA3aHHBIM COOGpaKeHUSIM O MPUUNHAX
HEH3MEHHOCTH TOJIUIMHEI CJIOSI IIpH IOBBIIEHHH (POPCHPOBOK TONKH
nobaBJsieTcst coo6pakeHue o Gosiee BHICOKOH TeMIepaType cJIOSI TO-
psiliero TOILIMBa H, CJeJOBaTeJ]bHO, YCKOPEHHOM HpoLecce TOPEHUs
B TONKE NMPH YMeHbIIEHHH NPSAMOl oTnadu Temvia B Hefl. OnHago 3TO
06CTOSITeILCTBO He CJeyeT NepPeoleHHBaTh.

[Ipn cxxuraHuM NHJIEBHAHOTO TOIJIMBA B KpYNHEHIIMX COBpeMeH-
HBIX KOTeJbHBIX YCTAHOBKAX, HallpuMep, MOAMOCKOBHOIO YIJIsI, IPHXO-
JUTCS TpejeNbHO PAa3BHBATH 3KpaHbl, yBeJHUWBAS NPAMYI0 OTHAYY
TeIJIa B TOINKe, TaK KakK TPH BHICOKHX TEIJOBHIX HANPAXKEHHUAX TONOY-
HOfi KaMephl, a TaxXke NPH OTHOCHTENbHO MaJoH BeJHYHHe IOBepX-
HOocTH (hakesia IO CpPABHEHMIO C ero oObeMOM He yJAaeTcs NOJYYHThb
GOJIBLIYIO BeTHUMHY o H 3aMETHO CHH3HTb 7, aaxe IIpu NOJHOM 3Kpa-

HAPOBAHUH TOTIOYHOH KaMepHhl. OnHako B OTONHTENBHHIX KOTeJbHBIX
yCTaHOBKaxX € OTHOCHTE/JbHO MaJbIMHU MO CBOUM pa3MepaM KOTJaMH H
TOIIKaMH IIOYTH BCeraxa TP85YETC${ II€pEeKPEIBaHHE CBOJAAMH TONOYHBIX
KaMep B CJyvasix CXKHIaHHSI HH3KOCODTHBHIX M BJIAXKHBIX TOMNJIMUB.

3akpLITHE TONKH M YMeHbIIeHHe TelJIoNepefaun usjJyueHHeM rops-
Iero CJAOS TOIUVIMBA CKas3biBaercss M Ha pabore camoro komia. C
yMeHbllleHHeM NpPSMO# OTJAauH NOHMWXKaeTcsl cyMMapHasi OTAaua Telfa
OT ZBIMOBHIX I'a30B B KOTJIE, YTO BeleT K GoJee BHICOKOH TeMIeparype
ra3oB 3a HUM, M €CJH 32 KOTJIOM He YCTaHOBHTb AOTIQNHHTEIbHBIX 3KO-
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HOMaii3epHBIX TOBEPXHOCTeH, TO MOHMIKAETCS K. II. J. KOTEJbHOH ycTa-
HOBKH.

3HAUHTEBbHYIO HOMb3Y NPU CHKUTAHHH BJAXKHOIO TOIJIMBA MOXKET
NIPHHECTH BJyBaHHEe B TONKY BO31yXa, MOJOTPETOro NpU MOMOIHA BO3-
JYXOMOAOTPEBaTEIs.

B0O3RyXoNnojorpeBarejas IOJYYHIH IHNHPOKOE paclpocTpaHeHHe
JIHIIb B MOIIHBIX KOTE/JbHBIX, B OTONHTEbHBIX KOTEJbHBIX MX MpHMe-
HeHHde TT0Ka ellle OrpaHHJeHo.

ITonpoGHee 3TOMYy Bompocy Oyaer yleleHo BHHMaHHe B pas-
nene 111

JLJIs1 TAKHX BJAXKHBIX H B TO XK€ BPEMs MaJOTeINIOIJIOTHRIX TOTIJIUB,
KaKOBBIMH SIBAAIOTCA TOpG W APOBA, OYEBHAHO, AOJIKEH CYUIECTBO-
BATh ILIPejiesl BJIAXKHOCTH, Bblille KOTOPOro BOOOGIe He YHAETCHA CxKeyb
3TH BHAB! TOIJINBA B TONKAax OObTHOrO THHA. BaaxHocts B 60%, Ko-
TOPYIO HHOTJA NPHXOJUTCS BCTpeuaTh B Topde, Booblle CaeayeT NMpH-
3HATh HPeIeJNbHOH; ¢ ee NMOBLIUEHHEM TOIKA [VIOXHET H faxke IpUMe-
HeHye TOPSYEro AyTb He CMOMKeT NPHHECTH CYIIECTBEHHON MOJb3LL.

§ 40. METO/Z1bl ONPENEJIEHMS NMPAMOWY OTHAYU

[Tepenaua renna us/iyueHHeM noJAUHHAETCH 3aBHCHMOCTH, YCTAHOB-
snenHoft 3akoHoM Credana — BosbumaHa, cotyiacHO KOTOpoil

, T+ 273 \4 fer -+ 273
Q,,:—_CH,,[( 100 )"( 100

rage Q,-— KOJMMUeCTBO  TemJa, [ePelaBaeMOr0  HU3JIYYEeHHEM,

B KKaajuac,

H,— Tak Ha3wBaeMas PaLHaNHOHHAS [OBEPXHOCTL HATPER3,
BOCOPHHHMAIOMAS TEINIO H3JYYeHHA, B M7,

C’ — ycnoBublit KOS(DOUIHEHT H3/IyUeHHS;

T, — Temueparypa H3nyuawoueli cpefibl B TONKe B Tpai.;

., — TeMnepaTypa CTEHKH, BOCODHHHUMAIOLIEA Temno Hn3ayye-
HHSA, B rpaj.

4
)] kran ac, (144)

TevimepaTtvpa ¢harena B PR TTIIHX €ro DYHKTAX pasHasd, Tak Kak
CrOpaHHe NPOKCXOAHI HE MIHOBEHHO M MPOLECC PACTATHBAETCH IO
AnuHe ¢akeaa. B ¢opMyay usnydueHHs NPUXOIUTCA MOACTABJATL He-
KOTOPYIO CPEIHIOI0 TeMIepaTypy, Tak HAas3HBaeMylo TeMIepaTtypy da-
KeJya 7‘¢.

TeMnepaTypa KOTeJbHOH CTEHKH, BOCIPHHHMAIOMIEH NPsAMYI0 Of-
llayy Telsia B TOMNKe, NPH AOCTATOYHO YHUCTOH MOBEPXHOCTH OOBIUHO
IpesbllaeT TeMnepatypy Boasl Ha 10—20°. TlpucyrcTBre Xe HaKHIIH
H IDA3H Ha [TOBEPXHOCTSIX CTEHKH MOXKET CHJIbHO NOBBICHThL ee TeMIle-
patypy.

YcnoBHBIA KO3Q(HUIHEHT JYYHCTOTO TeI006MeHa — BeJHIHHA
BeChbMa CJIOXKHAs, 3aBUCALIAS QT COCTaBa TOPSIIKX 'a30B H HX TeMIle-
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partypsl, H30OBITKA BO3AyXd, Haluuug OOMYPOBKH, pasMepoB TOINKH
H 1p.

fer + 273 \4
UicaoBble SHAYEHHS BEIHYHHH | —(g5—| NOAYYalOTCsi HesHa-
Ty + 273
YHTENbHHMH N0 CPABHEHHIO C|——j(0™ ) , IO3TOMY HMH MOXHO
npeHedperaTh.
B rakom ciyyae ypaBHenue (144) npumer BHA
Ty + 273 \*
Q= CH,\——55— ] #xras 1ac. (145)

CJI0KHOCTD M BCJIEJCTBHE 3TOTO YCAOBHOCTD B ONpejeIeHdd TeMNe-
paTyphl (paxesa, a TaKkKe HEAOCTaTOUHAS ellle H3YYEHHOCTh 3aBACH-
MOCTH K03 bHuneHTa JYYUCTOTO TermtoobMeHa or psaga (Gakropos He
MO3BOJSIOT MOKA BOCMOJB30BATHLCS IPUBOIUMOR (HOPMYJIOH MPH pelle-
HUK IPAKTHYECKUX 3daxa4. IIpuxoauTcs oNepUPOBAThL IMIHPHIECKHMHU
3aBHCHMOCTSIMH,

Jasg KOTJA0B MaJbhx DOBEePXHOCTeH Harpesa, C
KOTOpPbHIMH ellle YaCTO NPHXOMHUTCA CTAJKHBATHCH
B MpaxTHKe 3KCHNAyaTaOlH¥ OTONHTENAbBHHBX KO-
TeJbHEX, MOXHO BOCINONAb30BAaTHCY 3HAYEHUAMH
IpsAMON OTRAaYM, >KcNEepHUMEHTAaJbHO ONpejgeJeH-
#eiMmu upod. K. B. Kupmem. Tax, npu cKuraHd# He(TSHBIX OC-
TATKOB H alTPaUuTa B KAPOTPYOHOM KOTJIe 3aMepsiach TeMreparypa
daxesa Ha paccrosiHHK 3 4 0T (QPOHTA, CUHTAs ee 3a [, IyreM omy-
CKaHHA MHPOMETpa yepes CIeNHaJ bHO IpOJefaHHOe BEPTHKAMLHOE OT-
BepCTHE OT Bepxa KoTeabHoro GapafaHa 1o xkapoBoi TpyGui!. Ko-
HEeYHO, TAKHM NyTeM ONpeAe/sjach He TOJNbKO NpsMas OTLaya, HO H
nepexo/ Temsja IIyTeM HellOCPeACTBEHHOIO CONPUKOCHOBEHHS rasoB CO
CTeHKOH KapoBOH TPyGbl Ha MPOTSMKEHHH 3THX 3 M (puc. 27).

B pesy/abrare o6paGOTKM MHOrOYHC/AEHHBIX HCCAENOBAHHI, NPH-
MeHsst ¢popmy.sty (143), Oblia ycTaHOB/IEHa CBA3b MEKAY IPAMOH OT-
Jauefl ¢ M KOJHUECTBOM CXKHIaeMOToO TOIUIHBA B dac B ke, mpuueM
T, poxcynThBaNach MO JAHHLIM GaJaHCOBBIX HCHBlIaHuf, a T,

saMepsIach MUPOMeTpOM. [l apOTPYGHOro KOTJa MOJyYeHsl Clle-
AyIOllHe 3HAYEHHS ©:

1) npu cxuranuu HeTAHBIX OCTATKOB (0, = 1,2)
6 =0,55 — 0,001 —’j—, (146)

rie d — xuaMerp XapoBof TPyGH B M;
B — uacoBoli pacxox TonamBa B K2

VC coBpeMeHnONl TOYKHM 3peHHs, H3MeDeHHHE TeMNepaTypH ObJIM 3aHHMKCHH,
TAK KaK He yUHMTHIBAaJach MONPABKA Ha H3JyYCHHE CAMOTO HHPOMeTpa.
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2) npu cXKuraHuu aHrpamuTa (o, = 1,3)
5 = 0,50 — 0,0006 —% , (147)
rpe R — miaomans KOJMOCHAKOBOA DemIeTKH B 42,

CKHrasnue Tex e BHAOB TOIVIHBA IOJ TOPU30OHTAJLHO-BOXOTPYG-
HBIM KOTJIoM nosso/uto K. B. Kupiy, o6o61mas Matepuan uccaenoba-
Hufl, AATh CJAeLYIOIIHe 3aBHCHMOCTH:

1) mpu cxxuranuu HedraHbx ocraTkoB (o, == 1,2 )

B
F = 2 40 60 80 110
a

= 05 037 031 027 0,25

(F —mmomans, B #%, TONYUHBIIAACH H3 [POM3BENEHHS IJIMHEL
TONIKH Ha ee WHpHHY) (puc. 28);

fTupomemp

Puc. 27

2) npu cxkuramun adtpaupra (e, =1,3) u Ja y3KOro Korsia ¢
IUPHHOH pellleTKH fo 1,5 #

5= 0,38 — 0,0006-}% . (148)
AJs IIApoKoro KOTia (IIHpHHA peluetkH Costee 1,5 m)
s = 0,40—0,0006 -i} : (149)

Ecau Q2 =7000, To B dpopmynnt (146), (147), (148) u (149)
P
caeayer pvecTo B noacraBaaTe B —7?)'50— .

Jl/is1 BORMOMKHOCTH CXKHIaHMs BNAXHLIX H HH3KOCOPTHHIX TOIJIHB,
YTOGHI IOBLICHTL TEMIEPATYPY CJIOS H OXHOBPEMEHHO YMEHbIIHTD Nps-
Mylo OTAauy, B GOJBLIMHCTBE CIYYaes NPUXONHTCS TONOJHHTEBHO ITe-
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PeKpHIBaTh TOMKY CBOZaMH, o6ecneunBas 7B npegemax 900—1 000°.

IMpu cxuranuu apos HAH Topda B UIAXTHLIX TONKAaxX MaKCHMaJ/bHO
BO3MOXKHasi NpsiMasi OTAAdya 3aBHCUT OT B3aMMHOTO DPAacCHONOXKEeHHA
KOTJIa B 3epKaJjia ropeHus (IUiomanb ropsiiero cjiod). B koMG1HALNH
HIAXTHOM TONKH ¥ FOPH30HTAJIbHO-BOZOTPYOHOrO KoT1a (pHe. 33) Mak-
cuMaJbHas BennupHa o = 0,25—0,3; 119 BepTHKAABHO-BOAOTPYGHOIO
KOTjia 3Ta Benauunmia moswmiaercss no 0,35. B cayvyasx Heofxomu-
MOCTH CHH3HTL G YCTaHaBJMBAIOTCA CBOJHKH, KaK yKazaHo Ha puc, 33
MYHKTHPOM.

CiHurasi TOIJIMBO B BHIHOCHOH TomKe (pHC. 44), o MOXKHO YMEHb-
wuts o 0,1.

TaknuM 06pasoM, B 3aBHCHMOCTH OT CBOHCTB TONJIHBA, U3OLITKA
BO3AYXa, CTENEHHW €ro HOAOrpeBa, KOJHYeCTBa CHKHraeMoro TOILIHBA
¥ B3aMMHOTI'O PaClION0XKeHHsI KOTiia i TONKH H3MeHSeTCsl U KOJIHYECTBO
Tem/Ia, 0TAaBaeMOoro KOTJy H3JydeHHeM, IPHYeM 3TH H3MEeHEHHS MOTYT
Koye6aThCst B GOABLIIMX TNpelenax, XapaKTepH3yeMhIX H3MeHeHHeM
KoahunreHTa npamoit orxaun ot 0,6 ¥ 10 BeTHYHH, 6IU3KHX K HYJTIO
B CJIyyasx NMOJHOTO MEepeKPLITHA cBOXAMH TOMOYHOH KaMephl.

ITpu coXuraHuy NMblJIeBUAHOIO TOIIHBA, GO/IBLIAS YacTh 30Jb KOTO-
POro BHIHOCHTCH B rasoxofbl, OGrBaeT 0COOEHHO BaXHO NPABHABHO
OINpeNeNiTL BeIHUNHY TEIVIOOTIaYH H3TYUeHHEM TOIIKH.

ITono6HO TOMY KaK IPH CKHTAHHH KYCKOBOI'O MAajOTEMNJIONJOTHOI'O
H BJAXKHOTO TOMJIMBA CTABHJIACH 3a7aya 00ecledynTh B TONKe HajaJe-
JKallufl MUHUMYM TeMIepaTyphl IpH BXOJe B MePBHI raszoxo/l, B yCJI0-
BUSIX CXKHTaHUS IbIJIEBHIHOTO TOIIMBA YCTAHAaBJIHBAETCS APYrod mpe-
Jle1 — MakCUMYM YKas3aHHOH TeMIlepaTyphl, KOTOpas He MAOJKHA
[IPEBHINATh TEMIEPATYPY Havala pasMardeHus 30JIbl.

TakuM 006pa3oM, NPHHHMAS 3a HCXOAHYIO BelHuuHy 7., MOXKHO

ONpele/IUTh KOJMYEeCTBO TelJa, KOTOPOe HAZO OTHATH OT (akena B
tonke. Kak mpaBu/o, MONYUHTh HalleXKaulylo BeJHUHHY G JHIIb MPH
ONHHX TOBEPXHOCTAX KOTJa, «BHAAIIMX» H3Tydalomuil ¢aken, He
yHaeTcs, MPUXOMUTCST JOMOJHHTENBLHO YCTAHABIUBATL SKPaHHLE NO-
BEPXHOCTH.

Onpenenenne NpsaMoO# OTAAYH TONKH MO METOAY A-pa TEXH. HAYK
C. H. Ilopuna. ®opmyna (145) moxer BHITH BUIOHIMEHEHA CIETYIO-
1M o6pasom:

OJI .M,
( i+ 213\
C
100
rae T\ —npupasuusaeres Ty, a ycaoBuuft ko3dpHIEEHT H3MyUe-
nus TonkH C moJydaeT gpyroe 3HaueHHe.

(150)

C. H. topun npeanaraer npuuuMats C = 0,85 - 4,9 = 4,17, o6o-
CHOBBIBAS 3TO CJACKYHILHM 06pasoMm.
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YpaBHeHHe TelJIonepenaun H3JIYy4YCHHEM TONOYHOH cpennl Ha rpa-
Hune ¢ leqenomoma}omeﬁ MOBEPXHOCTbIO HAJIA OTIEJbHBIX €€ MeCTy
MOIKHO HANHUCAaTh B CJACAYIOIIEM BHE!

1 T, + 273 \4 ter + 273 \4
- 4,9|( Tays + 209 A\ ——) aalut wac
Gu.n 1 ——1— [( 100 100 KK /M Yac,

A 2

rae 7,,, — TaK Ha3pBaeMas JIYUHCTas TeMmieparypa B TOLOYHOH
cpege Ha TpaHUNE C JYYeNOIVIOUIAIOmEHd MOBepX-

HOCTBIO B I'paj.;
A — K03DDHIHeHT YepPHOTH MNOIIOLUEHUA J1YYEBOCIPHHHMA-
Jo1ed MOBEPXHOCTH; IJs BCEeH Jy4yeBOCIPHHHAMAIOIEH
IOBEDXHOCTH B TONKE A MOXHO CUHTATh OJHHAKOBLIM,

Jlyuucras temneparypa 7 ,y,, BOOGILE FOBODS, He COBIAAET C MoJIe-
KyJApHOHI TeMIlepaTypOH TOIIOYHOU CPelbl Ha IpaHule ¢ Jy4yeBOCHpU-
HUMaIOLEll TOBEPXHOCTBIO, H €€ BeJHUHHA ONpelesseTcss CyMMapHbIM
sbdeKTOM H3AYyUeHHS B TONKe. B ycnoBHAX ABHXKYIIeCs, ropamei U
H3Jayualomed TOMOYHONH CpeRnl JYYHCTas TeMmepaTypa Ha IpaHHIe
JyyeBOCHpHHUMAIOLIEHl TIOBEDXHOCTH OKa3biBaeTCs HHXKe MOJIEKyJsp-
HOH TeMIepaTyph! cpelbl B 9TOM Mecte. Paznnyue MeKAY 3THMH TEM-
TIepaTypaMH 3aBHCUT OT HANPaBJEHUA H HHTEHCHBHOCTH MOTOKA TONOY-
HOK cpenasl. YacTh JyYeBOCHpPHHHMAIOUIEH IOBEPXHOCTH B TONKE
pacloJioKeHa B HOTIEPEeYHOM CEeYeHHH NOTOKA TONOYHOH cpeiwl (mep-
BhIli rasoxox Kxotrsia). OcradbHas 4YacTh JYyYeBOCHPHHHMAIOIIEH
MOBEPXHOCTH (9KpaHbl H HMHOTLa KOTeNbHas IOBEPXHOCTh) pacnoJja-
raercs Tak, UTO IIOTOK TOHOYHOH CPEIbl OMBIBAET €€ BAOJb HJIH IOJ
yraoM. JIna o6enx YyKa3aHHBIX MOBEPXHOCTedl BEJHUHHA JIYYHCTOH
TeMIepaTyphl B TONOYHOH KaMepe Ha TpaHHIle C JYUEIOorJIolatoniel
[IOBePXHOCTb OyJeT pas/inyua.

Oxnako, HECMOTPS Ha BCIO CJOXKHOCTb pacripefeseHHsT JYIHCThIX
TeMmepaTyp IO Bcell TyueBOCIIPHHUMAOLIEH TOBEPXHOCTH B TONKe, KaK
noxkaswBaer o6palboTka SKCNEePHMEHTAJbHHX 14H-
Ty+ 273 > 0,65,
T:+ 273
4TO yaOBJETBOPseTcd AJs 60JbHIMHCTBA paboTaolMX KOTJOarpera-
TOB, TemnoNepefauy K JyueBOCIpHHHMAIOUIEH [TOBEPXHOCTH MOXKHO
onpejeauTh 1o hopmyJe

HBHX MO KOTeJbHBM TONKaM, INpA yCJIOBHH

T;+ 273\* ter + 273
Q,.=H,,=ym-4,9[( 100 ) "< 100

Bennunna ey, YUHTBIBaeT BCIO CJOXKHOCTb YYacTHSl DasJAYHBIX

T,+273
¢akropoB u Ans ycnA0BUA Tﬁ > 0,65 moxer GuiTh MPHUHATA
T

4
) ] kraa/uac.
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3a TIOCTOSHHYIO BeawunHy, npuGausutesbHo pasHyio 0,85. Takoe
ompesesieHAe JYUHCTOT0 o6MeHa B KOTe/bHOH YCTaHOBKe OTJIHMYAETCS
OT JAPYTUX H3BECTHBLIX METOJOB pacueta HCKJIIOYHTENLHOH MPOCTOTOH
M BMECTe C TeM JaeT BIOJHE J0CTATOUHYIO TOYHOCTB. [Ipuunna caaboit
H3MeHseMOCTH  Kod((dHuMeHTa  UePHOTH  M3Jydalolledl  TONKH
(5yen == (,85) mpexje BCero 3akjaoyaeTcsa B TOM, UTO B TOINKAax NDH
T, +273

T T 073 > 0,65 KoHIeHTpaluss UCTOYHHKOB U3NyueHHsI (pacKasJeHHbIX

YaCTHI[ CaXH, HObLIM M ras3oBnix mnpoaykroB cropaxuss COp u Hy0)
NOJIyYaeTcss HACTOJMBKO GOJIBbINOf, UTO ee H3MeHeHHe yiKe 3aMETHO He
CKa3blBaeTC Ha Temsionepenavye K JyueBOCIPHHHMaAIOIEH IIOBEpX-
HOCTH B TOIKe. TellJioNepexaya B OCHOBHOM 3aBUCHT JHIIbL OT TeMIe-
paTypnl TONOYHOR CPeAbl Ha TpaHHNe ¢ JyueBOCIPHHHMAIOIeH Io-
BEPXHOCTbIO U ee KO3(pduIneHTa YepHOTHI [TOT/IOIIeHAS.

Q, kxar/wac 8 bopmyse (150) MoxKer GHITH MOACUUTAHO Kak IPO-
M3BeJeHNe YaCcoBOro Pacxona TOIVIHBA HA PA3HOCTDb TEIOCOAEpKaHHI
rasoB npu T, u T,. [Tocse yero BhIpaxKeHue AJIs ONpee]eHHs OBEPX-

HOCTH pajguanyy IIpUMeT BUJ

r 7

T T T T
v T T 1 I ,
B c.r g:c.r + Va.n %:n,n Ty — Vc.r gc.r"' Vi nga.n 7‘1
H,= . (181
: n+23\ (151)
100 '

DObPexkTUuBHAA JYUYEBOCHPHUHUMAIONI A MOBEP X-
HOCTb JJf DepBoro rasoxona H,s BogorpyGHOro
KOTJIa NPUHMMAETCS PaBHOM MJIOMIANH IMONEPEUHOro CeueHHs Jydd-
CTOro TOTOKA, HCHYCKaeMOro TONMKOH Ha 3TOT rasoXoh, W paBHaA
NPpOHU3BENEHHIO AJHHDL ra3oxojfa Ha ero IWHPHHY.

Beanunna 3¢dekTHBHON JIyueBOCIPHHAMAIOILEH TIOBEPXHOCTH BO-
JASHBIX 3KPAHOB 3aBHCHT OT TOrO, B KaKOH CTeMeHH «OoCBellaloTCsa»
TpyGbl OT Manyuawed Tonku. [laomans sKpaHHpOBaHHOI cTeHs H,,
MOXKHO NOACUHTATL N0 pasMepaM b u [, rae b — paccrosHue Mexay
BHEILUHMMY 00pasylolluMu KpafiHux Tpy6 skpana, [ — adauHa TpYO.

Ecnu o6o3nauutsh: d — BHelIHni auaMerp Tpy6, S — ux War H
n —ugcno TpyS, TO Ta Ke IVIOWALb BHIPAXKAETCS TaK:

Ho=[S(n—1)+d) I #. (152)

B 3aBHCHMOCTH OT pacmosoxenusi Tpy6 skpaHa ux s¢deKTnBHAS
JIy4eBOCIPHHEMAIOIAs [I0BEPXHOCTD IIOACUMTEIBAETCA TIO (pOpMYyJie

Hao=[S(n—1)+d]Ix #, (153)



40. METOADL! ONPEJEJIEHUS TIPIMOM OTIAYA 157

rge * — Ko3hOhHUIHeHT O6/y4EeHHOCTH, KOTOPHH HaXOAdTCA MO
rpaduxy (puc. 29).
Takum oOpa3om:

HJ[=H;[(I)+HJL3. (154)

Bo MHOTHX Cayuasix MPHUXOAHTCA pasMellarh KPaHHbIE NOBEPXHOCTH
B TOIKe II0 KOHCTPYKTHBHBIM COOGPAaXKEHHAM U 3aTeM IIPOBEPATH TEM-
MepaTypy rasoB Ha BHIXOJe H3 TOMKH.

10 ,
k 0/9 \NA
NG N ] [\
§ 46 NG 1165 oo
397 SN 1 cte
3 b
gqs \‘\ e>fs
S g5 NI Senl
E N €= It
349 TR
S92 RREN
(1Y
< 07

0 ;

1 2 3 o 5 5 Sy

Puc. 29

s 2TOro MOXKHO TaKXe BOCHOJb30BAaTLCA (opmynoi (151),
KOTOPYIO B 3TOM cayyae yaoGHee BHIOM3MEHHTD TaK:

T! 4 273\ 7| n
H.rl‘4,17 (—l—f:—> +‘B (Vc.r CC.P+VB- "CB~") TI, =
100 0 0

Ty 7y
= B(Vc.r Coc.r‘l“va.nca. n) Tr (]55)
0

ITo usBectHrM H ., Ty, @, Bu pofy C:XHraeMoro TONJHBA M3 3TOH
dopmyns Haxoauress T'| — TeMiepartypa rasos IIpH BXOfe B MepBBbIil
rasoxonu.

Heo6xoanMo otMeTuTh, uTO B ypaBuennu (155) TemnoeMkocts 3a-
BUCAT OT HCKOMOIT TeMnepatypsl T .

Pemetize 91010 ypaBHeHNs! NPHXOJHTCS NPOH3BOAHTH IyTeM MOA-
Gopa awauennit 7.



158 IJ1. Vil KOHCTPYKLHH TONOK

Taasa Vil
KOHCTPYKUHH TOMNOK

A. IIPOCTBHIE PEIIETKH H HIAXTHBIE TOIIKH

§ 41. KIACCH®HKALIU] TONOYHBIX YCTPOHCTB

B 3aBucuMoCTH OT TOro, pacrnoJaralorcst Iu TONOYHBIE YCTPOHCTBA
BHE KOT/Ia HJIM BHYTPH KOTJIA, TOIKH IOAPA3ALNSAIOTCA HA BHEUIHHE H
BHYTpEeHHHE.

B xoTnax xapoTpyOHBIX, JOKOMOOHIBHEIX ¥ HM HOJOGHBEIX TONKH
OOLIKHOBEHHO HOMEIaloTCsl BHYTPH XKapoBulX Tpy6 (puc. 57). Takas
KOMOHHAIMA KOT/Aa M TONKH XOpOIId JJsI BBHICOKOCOPTHBIX TOIVIHB,
TaK KaK TONOYHLIA 00beM Kak Obl HOJHOCTBIO dKPAaHHPYETCH, OKpY-
JKaeTcsl OXJaxKialoluiedl MOBEPXHOCTbIO HarpeBa KOTJIa, HHTEHCHBHO
BOCIIPHHUMAIOIIH TelJlo pajuanud TOnKH. [lpu cxXuraHam HH3KO-
COPTHBIX TOIVIMB B KOT/IaX C BHYTPeHHHMH TONKAMH H3-3a upe3Mep-
HOTO Pa3BHTHA NPAMOH OTJAUM TOIKH YXYAIIAIOTCA YCJIOBHS FOPEeHHS;
KpOMe TOro, He YAaeTcs pa3BHTb NOJMKHOTO pa3Mepa 3epKana rope-
HHsI H 3aTPYAHAETCHA YMCTKA TONKHM OT 30JIHl Y LINAKOB.

B nopoGHBIX cIydasx K xKapoTpyOHbIM KOTJIaM NPHUCTPaHBAIOT BbI-
HOCHBIe TOTKH, NO3BOJAIOLIHe O0eCHeYHuTh NOMKHYI0O (OpPCHPOBKY
Kotna (puc. 44). I1pu nono6Ho# KOMGHHALMK KOTVIA U TOIKH CIAMIIKOM
CUJILHO CHHIKAeTcs psiMas OTAaua, YTo BjedeT 3a COOOI MOBBIILEHHE
TEMIepaTyphl OTXOASIIHX Tas30B, YBEJIHYEHHYIO TOTEPIO TONKO[ B
OXpYKalolyio Cpely M3-3a BLICOKAX TeMIepartyp, B Heil pas3pHBalo-
LIMXCS, TIJIaBJIeHHe LIIaKOB B OLICTPLIA BBIXOJ M3 CTPOS TONOUHOH rap-
HHTYPHL

Takum 0o6pas3oM, KOTJILI C BHEITHMMH TONKAMH, K KaKOBBLIM OTHO-
CATCH BONOTPYGHBIE KOTJH, SIBASIOTCA OOJiee YHHUBEpCAJTbLHBIMHA,
XOpOIIO KOMOMHHDYEMBIMH C TONKAaMH JJIS HH3KOCOPTHBIX MECTHBIX
TOIVIMB M BHICOKOCOPTHHIX yrJeil. 1o cpaBHeHHIO ¢ YCIOBHSIMH CXKHIa-
HHSI B XKapOTPYGHLIX KOTJIAX IOA HHMH MOXET CXKMAraThbCsl TOILTHBO
Jaxe npyu 6oJiee BHICOKHX TEIJIOBBIX HaNPSIKEHUSIX 3epKaJja TOpeHHs,
TaK KaK BePTHKaJbHBI{l OTBOJ rasoB CHOCOOCTBYeT YMeHBILEHHIO IO-
TepH OT yHoca.

§ 42. TONKH 1J19 ZPOB

KonocHuKOBag pelmleTkKa C PYUYHBIM 00CAYXKH-
BaHueM. Cxema mpocTolfl KOJNOCHHKOBOH pPelIeTKA AJisl CIKMraHHS
npos usobpaxena Ha puc. 30. Tonka pacno/soxeHa oL BOLOTPYOHBIM
KOTJIOM H OTHOCHTCS K Paspsily BHELIHHX TOMOK.

JIOTIO/THUTENIbHO K paHee NPHBEAEHHOMY ONHCAHUIO OCHOBHBIX 3J€-
MEHTOB NOAOGHOH TOTIKH HeOOXONHMO HOGaBUTh, UTO B LEJSX Pa3BUTHS
Ha pelleTKe cJIOS APOB JOJIKHOH TOJIUHHDI RIS JOCTHAKEHHS HOPMAaJb-
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HOTO M36BITKAa BO3AYXa H ROJIKHOH aKKyMyJALMM TeIJIa B CJ0oe Halo
3arpysouHylo [BEPKY pacnojiaraTh OT IIOCKOCTH KOJOCHHKOB (pas-
Mep C) Ha paccrosiHuy, He MeblleM 0,8—1,0 u, a g5t CBIPBIX HEKOJIO-
THIX APOB IpUIETCS yBEJAHUMBATH STOT pasMep elie GoJee.
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Puc. 30

Ec/id MOBEICHTD PACIIONOXKEHHE 3aIPY30UHOH ABEPKH 110 OTHOLIETIHIO
K KOJIOCHHKOBOH pellleTke, TO IIPH YacTOM OTKPhIBAHHM ABEPKH AJfA
3abpaceiBaHMsl TOMAMBA OyIeT MeHbIe BPHIBATHCS B TONOYHOE IPO-
CTPAHCTBO XOJOAHOIO BO3AyXa. DTO MOJIOXKEHHe MOXKEeT GbITh IOATBED-
XKJeHo caenyomuM 06pa3oM. [Ipu paccMoTpeHHy NPUPOAL! ecTeCTBEH-
HOH TAry, co3jaBaeMoll AbIMOBOH TPYOOH, moacuuThisaiacy (puc. 17)



160 I'J1. VII. KOHCTPYKLIMH TOMOK

pasHOCTh maBjeHHH CTos0a BHeLHero BO3Ayxa W cTosi6a ropsyero
rasa Ha pacCrosiuui kA OT Bepxa TpyGbl, KOTOpasi paBHJIAC

(p+1h) — (P + 1) =Z.

BepTHKa/bHasg IIaxrTa TOMOYHOrO IIPOCTPAHCTBA B CYIMHOCTH
aBasercss TpyOoil, XOTA M paclojaraiouied MaJjoil BBICOTGH, HO 3aTO
HaNOJIHEHHOH TrasaMu ¢ TeMmmepatypoil mopsiaka 1000°. B momoGHBIX
YCJAOBHAX KaXKAbIH MeTp IIO BBICOTe CO3JaeT pasHOCTh AaBJeHHH Z,
npu6AU3NTeNbHO paBHYIO 1 MM Bof. cr. TakuM o6pasoM, ecau pasMep
b Oyner paBeR 3 x, TO Ha YPOBHe pelleTKH HNOMIYUHTCA Pa3pexkeHre 3a
CueT CaMOTATH, paBHOe 3 MM BOJ. CT., O OOJIbIllell 9acTH ZOCTaTOUHOE,
uToGB! IPEOROJETh ra30BOe CONPOTUBJCHHE pPellleTKH U calosi apos. Ha
VPOBHE Xe IepBOro rasoxofia paspelkeHHe IO OTHOLIEHHIO K aTMOC-
thepHOMY, 3aMepeHHOMY Ha TOH JKe BHICOTe, B TaKOM Ciydae Oymer
paBHATbCS HYJIO, H IIpeofoJieHye AasbHEHIINX CONPOTHBJEHHH O1-
JeMBHBIX Ia30X0J0B JOJXKHO IPOH3BOAMTLCS 3a CUET TSACH JBIMOBOH
Tpy6ul Hnx AbiMococa. Takoe napazokcajibHoe Ha INEPBHIA B3IVIAL
sIBIEHHe, KOTJa Iassl UAYT B HANpPaBJIeHUA OT MOBBILICHHOrO paspexe-
HHSL K HYJIEBOMY, a He HAa000DOT, OGBSCHACTCA TeM, UTO H3MEPSIOTCS
paspeXeHHus Ha Pa3HbIX YPOBHSX IO BBHICOTE, BCAEACTBHE Yero CKasbl-
BaeTcs PasHOCTL 0apoMeTPHUecKOro NaBseHus, aGCOJIOTHOe e JaB-
JIeHHe BCe BpeMs [1aJjaeT OT TOHKH K YCTbIO TPYGEHL

[IpaBuibHOe Npe/CTaBJeHHe O JaBJeHHAX [a30B B HCCJENyeMBIX
IYHKTaX MOXKHO NOJYYHTh, HEPEBOJIA 3TH AABJCHHS H3 OTHOCHTETBHEIX
B aGcomoTHble. [IycTh, HampuMep, NOKasaHMe TAroMepa Haj CJA0eM
TOIIHBA JAaeT MHHYC 3 Mu BOJ. CT., a paCHOJIOXKEHHOTO Ha 2 M
BHILle — MuHyc | Mm. YpaBHEHHe DAaBHOBECHS B HHKHEM TArOMepe
MOXeT OHTh HalMCcaHO TakK:

E=3+p1’

po=5b—3 re/m?.
Jlns BepXHEro ceueHus
b— TBIl: 1 +p2 H py = 5_73'2— 1 Kz/le
rae b — nasiaenne atmocdeps;
Ys — YASJbHHH BEC OKPYKaIONUIero BO3AYyXa; B YCJAOBHSX KO-
TEJAbHOH MOXeT OHTb NPUHAT PaBHLIM 1,2;

h — pacCTosHNe MO BHICOTE MeXHy NyHKTaMH Ha6/Ioxenu,
NPHHATOE B JAHHOM Ciayyae 2 4.

PasnocTs naBaeHuit paBHa
pr—0,=b—3—-5+12.24+1=04 rxe »2
Kax BuaHO, HMXKHee pmaBJeHHe rasa OOJbille BEPXHEro, ¥ rashl

JIOMIKHBI HATH CHH3Y BBeEpX. Pasnocre faBreuuit rasa 3HAUHTENHHO
MeHBIIE, YEM Da3HOCTh ILaBJIeHPIﬁ, B3ATasg B TeX XKe rOPHU30OHTAJBHEIX

OTKyJa
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JIOCKOCTSIX aTMOC(epHOro BO3JyXa, TaK KaK ropAyye rasbl 3Haup-
TeJIbHO Jlerye BO3AyXa W, KpOMe TOro, COBEPIUIEHHO HHUYTOXKHO Ia30BO€
CONpPOTHBJEHHE PACCMATPUBAEMOrO y4acTKa TONOYHOTO MPOCTPAHCTBA.

ATo sBJEHHE, 03BOJSIOIIEE IPH ABHKEHUH ra30B CHU3Y BBepX IO
BePTHKaJbHOMY [a30XOAY HMeTb MEHbIIee pasperkeHHe 3a HCCAedye-
MBIM T'a30XOAOM, KaK y¥e YKasblBaJoCb, HOCHT Ha3BaHHE CaMOTSATH.
Wnorna npu c1ab0k OCHOBHOH TeAre BCJEACTBAE CaMOTATH BBepXy mep-
BHIX TI'a30XON0B BBICOKHX BEPTHKaJbHO-BOJOTPYOHEIX KOTJIOB HarKe
NoJTydaeTcsi IUIIOC H [IPH OTKPHIBAHWK ABEPOK JJIsT 00YBKH Iasbl BPbl-
BalOTCs B KOTeJIbHOE MOMEIleHHe.

SIpyieHHeM CaMOTArH HHOIJa NOJL3YIOTCH, NOMelas 3arpy30qHylo
JBEPKY BO3MOXKHO BHILIE, TOTAA BCJIEJCTBHE He3HAUHTEJBHOH pasHOCTH
gaBJeHUA Ha YpoBHE P\
pacnoJioXeHusi  JiBepPKH i
MeHbllle BPHIBAGTCA BO3-

Tox Gosdyre

Xa HpH ee OTKpHIBa- ) TTyme xanadroas
Ay P —% pra bozdyxa 4

HUH.

[Tpod. A. K. Cuisb-
HHUKHM Obljla IIpemJo-
JKeHa KOJIOCHUKOBAsl pe-
LmIeTKa JJiAg  CXKHraHHs
[IOZ BOJAOTPYOHBIM KOT-
JIOM ApPOB H LPEeBECHBIX
06pe3KoB, pa3NHUYHLIX 110
aqune (puc. 31). Beico- Puc. 31

Ta TOIIOYHOIO NpOCTpaH-
cTBa JocTHrasna 6 u, ¥ B TOIKe CHJIbHO PasBHBaJacb CaMOTAra, Ko-

TOpasi HCIOJb30BaJach jvisi MPeoJOJIEHHS Ta30BOro CONMPOTHBJIEHHUS
TOIKH.

Ha ypoBHe TONOUYHO# ABEPKH PaspeKEHHs IOUTH HE HMEJIOCh, MO-
YeMy H 3aCOC BO3LyXa depe3 TOIOYHYIO ABEPKY ObL1 HE3HAYWTEJNeH,
YTO BecbMa Ba)KHO B JAAHHOM cJiyuae IpH paboTe MOLIHOH ADOBAHOH
TOIKH, KOrja B Hee IPHXOAMTCH 3abpachlBaTh TOMIMBO IOYTH HeIpe-
PBIBHO.

[TpoekTupys Adsi APOBAHOH pelleTKH KOJOCHHKH, HYXHO IJaBHOE
BHHManHe ofpailiaTh Ha HX NPOYHOCTb. KOJIOCHHKH BOCIPHHHMAIOT
yaap or GpOLUEeHHOro ¢ BHICOTH noJieHa. PopMa Ke HX C TOUKH 3DCHHUS
pacnpenesieHHs BO34yXa 3HAUeHHs He HMEeT, B TOJCTOM CJoe APOB
BO3JyX yCIleeT pacupefeNnTbcsl ¢ TpeOyeMoi paBHOMEPHOCThIO. s
KOJIOCHHKOBO# peIIeTKH CJeAyeT 6paTh OOblYHbIE GpycuaTbhle KOJOC-
HuKH ayudoit g0 700 mm u ¢ npozopamu 20-—25 mun.

Bee Mmeranauueckre yacTu TOTKY, IIOJBEPraroUiMecss CHJLHOMY
HarpeBaHuio, B TOM YHCJEe M KOJIOCHUKH, BHIIOJHSIOTCS H3 YYTYHA,
FaK Kak OH Jiyylle BblIepIKHBACT BHICOKHE TEMIIepaTyphl.

Kosocnukyn onmparores Ha UyryHHbIE WK KeJdesHble Ganku. Popma
Galok fo/MKHa OHITL TaKoBa, YTOOB HCKJIOUA aCh BO3MOMKHOCTb




162 I'JI. VII. KOHCTPYKLIMH TOIIOK

YacTHYHOrO 3a6UBaHHs 30JI0H NMPO30POB, IO KOTOPHIM NPOXOIHT BO3-
JlyX, HampaBASIOWIMICS B TONKY H B TO K€ BpeMsl OXJiaXkAaaiouluii
pelieTky.

Ha puc. 32 nokasano kpenienne 6aJjioK, MOAJEPKHBAIOIAX CMeXK-
Hble PAAL KOJOCHHKOB NPH BHIMOJHEHHH 0aJ/IoK H3 CTaJH HJIH YyryHa.

Camas HuxHAA a8epka (puc. 30) cayXuT AJs Nnpolycka Bosiyxa
B TONIKY, pa3Mephl ee JOJIKHBI BHIGHPAThCA TaK, 4TOGH o6ecneduThb
YI06HYI0 OUHCTKY 30JIbHHKA, KpOME TOTO, CKOPOCThb IIPOXOASIIEro BO3-
JAyXa He JOJKHa IpeBbaTh 3 M/cek. InyOuHy d 30/bHHKa XKeJa-
TesbHO GpaThb paBHO# 500 Mm u Kak HXKHEE mnpened — 300 mm.
[llupuHa pelleTKH, OGCIYXHBaeMasi OJHAM KOMILIEKTOM TOIOYHAIX
JABEPOK, HOPMaJbHO [IPHHHMAeTcsi paBHOH 1 # H BO BCSIKOM CJlyyae
He Goubine 1,3 #. PasMep TONKM IO IIHPHHE

3ajaeTcsi KOHCTPyKUMel KOTJla H paBHAETCH

pasMepy [ Mexnay ero G0KOBHIMH CTEHKaMH.
Tasobes mpyla._. . Juvny pemerku BbIGHPAIOT COMJIACHO C NPH-
ﬂ | HSATHIM JJIS AAHHOA MeCTHOCTH WJIM Ha npeX-
J:@, T_JM NPHATHH pa3MepoM moJieHa, NpubaBids K

3TOH AJuHe Ha HeobGXomuMmbie 3asopu 100—
150 mm; nepas nudpa Moxer OHITh B3STA
NpH YKJIaJKe OZHOrO MOJeHa B JJIMHY, BTO-
pas — OpH ykJ1anKe gBYX noJieH. ljinHa pe-
. HH IIeTKH BO BCAKOM cliydae He AOJIKHa Iipe-
i LPL BOCXOZHTb 2,5 M, HHaue Kouerapy CTaHOBHT-

CSl TPYJLHO ee OOCTYKHBATh.

Prc. 32 PacnosoxeHne 3arpy3ouHOro moJja OT
HHJKHeH KpPOMKH JBePH R CJeIyeT Jenarth B
npepenax 500—800 mm, mpuueM cpeJHMM pa3MepoM MOXKeT GHITh
npuHaT 650 mm. Cama sarpysoyHasi ABepKa BBINOJHSIETCA PasMepoM
400450 mm. Ona naGarogeHus 3a UBETOM H JJIHHOH TONOYHOro ¢a-
KeJla B OOMYPOBKe IIpeJycMaTpHBAIOTCS IVISAEIKH,

ITpu cxuranun gpoB BiaxKHOCTbIO Gosiee 35—40% a5 noaydeHHs
YCTOHYHBOro Ipoluecca ropeHUss MPUXOAKUTCS NepeKpPhiBaTh TONKY cBO-
JaMmy, yMeHblllasg TeM NpsMyl0 OTAady; Ha pHc. 30 TakHe CBOJH yKa-
3aHbl GYKBOH n; CllieAyeT NpOBepsiTh CKOPOCTb Ta3oB B Y3KOM MecTe
MeXJ1y CBOJAAaMH, He JONYyCKas I[OBBIIEHHS IOCJHEAHEH 3a Iperebl
10—15 m/cex. Ecnu o MeCTHBIM YCJAOBHAM NPeACTABJIACTCA BO3MOXK-
HBIM pas3BUTb pasMep g A0 2—2,2 M, Torga B KOTEJbHOH OCYyule-
CTBJIIIOTCS JiBa 3Taxa — 3arpysouHbli M 30JI0BOH. B mnporusHoM
ciydae JNist YHCTKH 30JIbl OCTaBJIsieTCs NpUAMOK (puc. 12), mepekphi-
BaeMblil ChbeMHBIM LWIHTKOM ¢ OTBEPCTHAMH, 06ecIeuHBalOLYMH TIOLBOJ,
BO3JyXa B NOAJYBaJO,

XopollIne pe3y/bTaThl CrOpaHHsi AOCTHTAIOTCH: NPH TEIIOBOM Ha-
NpSKEHHA 3ePKa/a FOPeHHs, PaBHOM —5 == 1 000 reiC. KKQA/M2uacC,
H3OhITKE BO3AYXa B TOmKe o, = 1,4 u HanpsixeHHH 06beMa TOINOU-

I
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Q
— — 3
HOro NpOCTPAHCTBA = 300 TeiC. KKkaa/m3uac. Tlpm yxasaHHHIX

Q Q
3HAUEHHSIX - H <7 HEMOJHOTA CTOPAaHHs g3 He NpeBBIlIaeT 3%,

a g4 — He Goaee 1,5%.

T'asoBoe CONpPOTHBJIEHHE pellleTKH, pa6oTaiouiell Ha ApoBax, OObIK-
HOBEHHO HEe3HaUHTeJIbHO H KoJebJleTcsi B Npenesnax 3—5 mm BOA. CT.
CoNnpOTHBJIEHHE MOXKET GbiThb NPHO/IHIKEHHO MOACYHATAHO B 3ABHCH-
MOCTH OT NPHHATHIX U36BITKOB BO3AYyXa H TeIJIOBOTO HAIpSKEHHS
penieTKH 110 SMIHPHUECKO# (opMyJe

Q 2
R 13,5 \2
AS. =3 . . cr.*
S; o (C 02\1)) MM BOM. CT (156)
@opmyaa (156) nmoxkaswiBaer, 9T0 YeM GoJblle 2 u Mesbire RO,

R
(nmpn gposax CO,), TeM GoJibllle B TOIKY NPOXOAHT BO3AyXa H TeM
3HauHTeJIbHee ra30Boe CONPOTHBJIEHHE TOMKH.

Ilpu 9 = 1000 toic. xkas/m?yac u CO: B TOIKEe, PAaBHOM

13,5%, AS, = 3 mx BOA. CT.

Kupnuunass o6MypoBKa TOJiBepraeTcss TeMIIEPaTypHBIM BO3heH-
CTBHSIM, NO3TOMY, YTOOH H36eXaTb TPeUlHH, OHa BHIKJaAbLIBAETCS Ha
rauHe. CBsi3yiolide CBOHCTBA FJIHHBI HHYTOXKHBI, M, KaK NPaBHJO, HA
0GMYpOBKY He C/efiyer NepejgaBaTb HAarpy3oK OT Beca KOTJa, Ileperpe-
BaTels ¥ ADYIHX 3JIeMeHTOB, paclpefiesisis STH YCWJHs Ha Kapkxac,
onmuparoliMics Ha (pYyHAaMEHT, KOTOPHf BEIKJIAJBIBACTCS HA OGHIYHOM
LEeMEHTHOM pacTBope. BhimoJiHsieTcs o6MypoBKa nedHHKamu (06My-
POBLIHKaMH), a He KAMeHIIWKAMH, IPHBLIKIIAMHA K KJaJKe HA HEMEHT-
HOM pacTBOpe ¢ TOJICTHIMH IUBAMH: HIBEI OOMYPOBKH He JOJIZKHBI IIpe-
BhIaTh 3—4 mm. YacTb OGMYDOBKH, HENOCPEACTBEHHO CONPHKA-
carouleficsi ¢ ropAYAMH rasaMH TOIOYHOH KaMephl, (hyTepyeTrcs KHp-
MHYOM BBICOKOH OIHECTOHKOCTH, BBIK/JAaAblBA€MEIM Ha OrHEYNOpHOI
Xe rjuHe. DTta 4acTh KJAaAku Ha puc. 30 noxasaHa YCJOBHOH IITPH-
XOBKOH B KJIETKY.

CTeHbl 06MYPOBKH OGLIKHOBEHHO JeJaio1cs B 21/; KUpIIHUA, U3 HHX
1 xupnny maMoTHEIA U 1!/ KpacHBIX. Bee Kupnmuum KaagyTcsi Blepe-
BSI3KYy, ¥ IPH HECOBMNAJCHHH PasMepPoOB WIaMOTHOIO M KPAaCHOTro KHp-
MHYyed nepeBs3Ka BHIIOJIHSETCS Yepe3 HEeCKOJbKO pAZoB. B KpymHBbIX
KOTe/IbHBIX arperarax (hyTepoBKa TONOYHOH KaMephl ¢ LeNbio obecme-
YHTb BO3MOXHOCTH CBOGOJIHOIO pPACUIHPEHHSI He IMepeBsi3biBaeTcsi C
OCTaJIbHOH KJaJKoH, B TAaKHX clydasx Ans GoJbliefl yCTOHYHBOCTH
CTeHa (DyTepOBKH JeJaeTcsi yTOMAOMeics KHASY.

*B  c¢opmyan 156—162 moacTaBAAOTC 3HAYCHHS %' BHpaKeHHHE B

THC. XKKaa/m?qac,
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B mpenesnaX TONKH Helb3sl PacloNaraTh MeTa/THYeCKHX yacTeid —
6aJioK, ONOp U Tp., TAK KaK OHM OyNyT Neperoparth, ecau He Mpeay-
CMOTPEHO MX OXJIaXKAeHHE BOXOH.

B ciyuasix HeOOXOAWMOCTH IeDPEeKDLITHSl TOIOK MIMPOKO HCMOJb-
ayior cBOAHL. CBOjmbl A€NAIOTCA UHJIHHAPHYECKHMH, TOJIUIHHOH B
1 xupnmu u co crpenoii (puc. 30) h="'/s =*4 ! (rae ! — mposer
cBOJa, KOTOPHIE MOMKET AOXOAuThb A0 2—2,5 ). CBOABl IPHXOLHTCS
BHIKJIaEIBATh OCOGCHHO TULATENbHO, BNPHTHPKY. Eciam paccrosHue
MeXJY CTeHKaMHd TONKH Gosiee 2,5 M, TO yCTaHaBIHBAKT B CEpeJMHE
106aBOYHYI0 CTEHKY, Ha KOTOPYiO ¥ ONHPAalOT CBOJABI, IlepeKphiBaf
TOra OTAEAbHO Kaxk/yio MOJOBHHY TOIKH. B KpYITHHIX COBPEMEHHBIX
KOTJIaX PACCTOSTHHE MeXKAY CTeHaMH 0OMYPOBKH IIOJyuaeTcs HacTOJMb-
KO GOJIbIIMX Pa3MepoB, UTO Ha NepeXKphiTHe TONKH LHIHHADHUECKHMH
(apoyYHBIMH) CBOZAMH pPacCYHTBIBATL He IIPUXOAHTCA; B TaKHX Cay-
yasix yCTPaHBAIOT NMOABECHBIE IJIOCKHE NePeKPLITHS, BLIIOAHIEMblE H3
WIaMOTHHIX (pacOHHBIX Kupnnueil. BepXHAMEH KOHIAMH 3TH KHDIHYH
TOABEIIMBAIT K METAJIIMIeCKOMY KapKacy, HAyuleMy BHe TONKH
(puc. 64).

lifaxTHele ApoBsHEIe TONKY. B o6nacTn u3ydyeHUs CIKUraHUs APOB
M CO3/aHHS SKOHOMHUUHEIX TOINOYHLIX YCTpoiicTB Gosbinas pa6ora
6blia mpojenana npodeccopom MockoBcKOro BBHICHIErO TeXHHYECKOrO
yuannuma K. B. Kupuem.

K. B. Kupw1 jan npaBHIbHOe O4epTaHHUE CJIOK TOIIMBA, Cropaio-
HleMy B IIaXTHOH TOIKe, B OTJIMYHE OT IIPEXKHHX KOHCTPYKUHH, TAe
CJIOH TOIIMBA He YTOHYAJCs KHH3Y, Kak 3To cienaas Kupi, a, Hao6o-
poT, yBenuuupaJcs. Takoe BUIOU3MEHEHHE TIPOH30IILIO He cayuaiiHo, a
Ha OCHOBAHHM IJIyOOKOrO0 M3yueHUs Ipollecca TOPEHHsl TOMJHBA B
3aJaHHBIX ycJoBHAX. D10 no3sonuao K. B. Kupiy npensoxurs npo-
CTYIO, COBEpPHIEHHO OPHIHHAJLHYIO WAXTHYIO TOMKY C BEPTHKaJbHBIM
3ePKaJIOM TOpeHHs, B KOTOPOHl MOryT YCHEIIHO CXKHUTaThCA ChHIPHE
cBexecpy6sennbie gpoBa. OCHOBBIBASICH Ha CX€MAaX TOIMOYHBLIX YCT-
pOJCTB, BllepBHE NpeJJoXKeHHBIX npod. KupiieM, yUeHHKH ero IKOJIEl
MPOJOJIKMIIA HX PaspaboTKy, AOCTHIHYB He NIPeB30HAEHHHIX B MHPO-
BOH TeXHHKE pe3yJbTaTOB.

Tonka ¢ HaknOHHbIM 3€pKaJsioM ropenns. [Ipu paccMoTpeHuH mpo-
1lecca ropeHusi TOMJINBA HA NPOCTOH KOJOCHHKOBOH pellleTKe yKasbiBa-
JIACh OCHOBHbIE HEJOCTATKH 3TOH TONKH.

UsmeHsolasics B0 BPEeMEHH TOJILKHA CJOSA TOMNJHBA TIEPHONH-
UeCKH BLI3bIBAET HEMOJIHOE CropaHHe HJIH Ype3MepHO GOJIblIHe W3-
OBITKH BO3JyXa. Yiayullasi TeIUIOBYIo paGoTy peileTKH, HeoGXOAHMO
yaile 3a6paceBaTh TOIJIHBO MEJKHMH MOPIHIMH, YTO B CBOIO O4epe/Ib
BLISbIBAET NIOTEPH, CBA3AHHEIE C IIPOPHIBOM BO3AYXA B TONKY, H, KpoMe
TOrO, BECbMa YCJIOXKHSIET TPYA KOuerapa.

B maxTHOt TONKe ¢ HAKTOHHHIM 3ePKaJoM roperus: (puc. 33) cioi
TIOCTOSIHEH BO BPEMEHH, HO U3MEHSIETCS 10 TOJLIHHE, NIOCTeNeHH) YTOH-
yasicb KHH3y. Takoro poja HepaBHOMEePHOCTb TOJIIMHEI He BpefgHa, a
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moJsie3na. TollIMBo, 3arpy:KeHHOe B BepXHIOKO TOPJIOBHHY INAXTHI, HO
Mepe NPOrOpaHHs HUXKeJeXKaLIHX c/ioes GyaeT NOCTeNeHHO OllyCKaThCs
BHH3, NMONYTHO CHayajia IOACYUINBAfACh, 3aTeM rasu(uuupysacb u 3a-
ropasicb. IIpu onyckanun BHH3 TOMJMBO CTAHOBHTCA CHayanda Cylle,
a 3aTeM MeJibue; YTo6bl O6eCIeYHTh HOJHOTY CrOpaHHus Ha BCexX ydacT-
Kax CJI0s, MOCJeIHHI [NOJI)KeH TOCTeNEHHO YTOHYATbCS, TAK KaK IIpU
CXKHTAHHH JPOB M yris TpeOyeTcss pasjiduHasg TOJILMHA CJIOS; JJIs
JpoB — GoJIblle, AJIsT yIVist — MeHblle,
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Ha xaxmoM yuyactke cjios ToJUiiHa GyaeT NMOCTOSHHA BO BpeMeHH,
HeCMOTpA Ha TO, UTO 3arpyskKa TOIVINBA OCYILCCTBJSIETCS NepHOAH-
yeckd. KoseGanne ypoBHS 3arpy:KaeMbiX JpOB IPOHCXOXMT B IIpefe-
JlaX TOPJIOBHHEI IIAXThl, H HAJA0 TOJBKO CJefUTh, UTOOBl 3TOT ypOBEHb
He cIlyckaJicsl HHXKe CBOJA, 34 KOTOPBIM HAaYHHAETCs 3ePKaJjio rOpeHHs
(ropsituumii coioit TonsMBa).

B HukHell yacTu cjos TOIIMBA PAa3BHBAIOTCS BHICOKHE TeMIepa-
TYpH, TaK Kak TaM CropaerT HaKaJIeHHBIH yrojib. Cuiofl 3feCh BHINOJ-
HsleTCs npefHaMepeHHO 6osiee TOHKHE, 4TOObI 4Yepe3 HEro IIPOBECTH
HauGojbillee KOJHYECTBO BO3JAYyXa, HANpaBJsIOUIErocs B TOMOYHOE
OPOCTPaAHCTHEO AJIst CHKHUrAHHS JICTYUHX,
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B Takom ciyuae 6YAYT XOPOUIO OXJAXKNATLCS HUXKHUE KOJOCHAKH,
paboralomue B HauGoJee TSXKesbIx ycaoBusx. C 3ToH e TOUKH 3pe-
HHS He CJefyeT BBOAHTb J0GABOUHHIY BO3yX B TONOYHOE NMPOCTPaH-
CTBO OTHEeJbHBIMH KaHaJaMH B OOGMYpPOBKe, MHHYS KOJOCHHKOBYIO
pelueTKy.

Bosayx moaBoAMTCA B LIaXTHYIO TONKY JAByMs 30HaMHM, a MHOIAA
TpeMs TpH CHJBLHO Pa3BHTOM 3epKaJjie ropenHs. [To3oHHbI BBOJ BO3-
JlyXa TO03BOJIsieT PEryJupoBaTh €ro nojauy K oTJAeJbHbIM MecTaM To-
riouHoro caosi. Ecii, HanpuMep, CXKHUralOTCs CHJABHO BJIaXKHbIe ApOBA,
TO B BEPXHIOIO 30HY, 0COOEHHO IpH HAJHUMM TpeTbefl 30HH, MOJKHO
GbITb YMEHBIIEHO MOCTYIUVIEHHe BO3[AyXa, TaK Kak H3-3a 6oJbLuof
BJIaXKHOCTH NPOLECC CTOpaHHsI 3aMelJIsdeTcs H yAJIUHAETCs He Tpebyro-
masi BO3ayXa 30HA IOACYIUKH TOMJIHBA. B cayuasx e CXXHraHHd
OYeHb CYXHX APOB OHH HAYHYT 3aroparhCsl HENOCPeACTBEHHO B CaMoH
rOpJIOBHHE, ellle A0 MPOIBMIKEHHA K 3epKajly ropeHu#sl; TOTLa, 4To0hl
n36eXKaTh HENOJHOTHL CrOPAHHd, BO3AYX IIPONYCKaiOT Yepe3 BCe 30HH
H, KpOMe TOro, NPHOTKPHBAIOT KPHIUIKY 3arpy304HOH KOpOOKH, uepes
KOTOPYIO BO3LYX TaKXke HalpaBisercd B TONKY.

PasMepn JABEepOK OTIAENbHBIX 30H CJeAyeT JesnaTh He MeHbllle
450 X 400 mm, uTOGLI MMeTb BO3MOXKHOCTb 4epe3 HUX IPOHUKHYTb
B TOIKY IIpH ee PeMOHTe.

Ilpu mraxTHBIX TOIKax Kouerapy yaoOHo cOpacriBaTb LpOBa BHHS3,
B TOPJIOBHHY; KpOMe TOro, YMJIHHSIIOTCS MEPHOABI MeXAYy 3arpy3kaMH.
Ecnu p/1s 06BIYHO KOJIOCHAKOBOH pellleTKy NpH paboTe Ha APOBSHOM
W IPYTOM TOIJIMBE KOYerap HOpMaJIbHO MOXKeT 3afpachiBarh B 1 uac
oxono 600—700 ke, To ang IaXTel 3Ta HOpMa MNOBBLIAETCH N0
1 100—1 300 xe/«ac.

Jlanee, xaK TOJNILKO YTO YKaswlBajoch, IllaxTa oGecleyHBaeT IO~
CTOSTHCTBO MpoLecca CropaHusi Bo BpeMeHH, H B YCJOBHSX NMPaBHILHO
BLIOpAHHON TOJIIHMHBI C/I0ST TONJHBa MOXeT GhITh CO3ZaHO MPaKTH-
YeCKH IIOJIHO® CropaHHe TDH MHHHMaJbHBIX H3GHITKAX BO3AYyXa:
. TpH NpocTo# pelleTKe — 1,4, aist maxTHOH Tonmku — 1,3,

Onnako 3Ta Xopoilas TemIoBas pafoTa OCyeCTBASETCH He BO BCe
nepuonsl skcruryartanui. ITpu mpoueccax pacTonku u nporapa miaxT-
Has TOoNKa paboTaeT MeHee YIOBJIETBOPUTE/LHO, ¥ TONLKO INO30HHBIA
BBOJI BO3/yXa JAaeT BO3MOXKHOCThL YACTHUHO MCTIpaBiATh aedekT. Bo
BDEMs PacTONKH, OUEBMIHO, He CJelyeT mycKaTh BO3JYX 4epes Bepx-
HIOIO 30HY, TaK Kak oH Gy/IeT TOJbKO OXJIaXAaTh TONKY; TaK XKe U IpH
nporape: II0 Mepe CHHXKEHHMsl BBIKHDPAeMOHl MacChl yrisi JOJIKHA I10-
CTENEHHO INPHKPHIBATLCH BepPXHss 30HA. ITH HEJOCTATKH He I03BO-
JISTIOT OCOGEHHO DEeKOMEHJOBATh INAXTHYIO TONKY B YCTaHOBKAX
MaJIBIM YHC/JIOM YacoB HCMOJIb30BAHHS, HANPUMep, Ipu paboTe B ofHY
CMeHY, TaK Kak IepHoJbl NIPorapa ¥ po3’KUra 3aHMUMaIOT NPHUMEDPHO He
MeHee Kak Mo 4Yacy BpeMeHH, 4To GyHeT CBOAMTH Ha HET TenJoBhle
JAOCTOMHCTBA 3TOA TONMKU. TOWHO Tak Xe NMPH HAJHUYKHH MAJOro KoJH-
"eCTBA YCTAHOBJNGHHHX KOT/IOB M [EPeMeHHOH HArpysky y morpe€u-
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Tes1s1 6YAeT CKas3HBAThCH HENOCTATOYHAss TMOKOCTh LIAXTHHIX TOIOK,
4TO MOMKET BBI3BATh MepepacXoji TOINIMBA H YC/IOXKHEHHE B OOCAYXKH-
BaHUH.

[Ipu ycradoBuBmIe#icss pa6Gore WIAXTHOH TONKH IOJAAYBAJIbHBIE
ABepKH, KaK NpaBH/IO, CJeayeT IepKaTb OTKPBHITBIMH, TOJIbKO HHOIIa
IPHKPBIBAS BEPXHIO ABEPKY IIPH CHLIPHIX JPOBAX.

PerynupoBaTh TATY H B 3TOM c/Jydyae Haj0 DETrHCTPOM, PacroJio-
JKEHHbIM Nepes TAroBbIM ycTpoiicTBoM. KpoMe Toro, mpu perynuposa-
HHMH TSTH NOJAYBAJbHOM JABEPKOH YBeJHUHBAIOTCS MPHCOCH BO3WYXA;
3aKpbIBas IpH HEAOrPY3Kax IMOJHOCTBIO NOANYBaJbHLEIe ABEDKH H IPO-
IyCcKasl BO3AYX TOJIbKO Yepe3 FOPJIOBHHY IIAXTH, MOXHO BOBCe CXeub
KOJIOCHHKOBYIO DeILeTKY, 4epe3 KOTopyio He GYAET NPOXOAMTH TOTAA
oxsaxaaoui Bo3ayx. [Tono6ueie ciayyan Habaiogauch B IPAKTHKE
NpH HeyMeJsoi sKcisyatanud. KopoGrieHne KOJOCHHKOB MOXeT Hpo-
HCXOMUThL TaKXKe B cJydae, KOTZa Koderap He cJeuT 3a TeM, 4ToGhI
BepXHHII ypOBeHb APOB He BHIXOAMJ H3 NPEJNENOB ropJOBHHHL.

Hanyuue mimoxofl TArM MOXeT BHI3BATb JBIMJIEHHE yepe3 TrOpJio-
BHHY IIaXThl, TAK KaK IOCJELHSIS ABJSETCS B HEKOTOPOM poje Tpy6oi,
TAra KOTOPOIl MPOTHBOAEHCTBYET OCHOBHOI. B Takux ciaydasx MOIKHO
HCKYCCTBEHHO MOBHICHUTb pa3pe:KeHHe B TONKe NYyTeM He3HAUHTeJbHOTO
NPHUKPBIBAHAS IIOAXYBANbLHBIX ABEPOK, COOTBETCTBEHHO YCHJIHB TATY,
NPHOTKPbIB COOTBETCTBYIOWHHA PErHCTP, H TeM NPEKPATHTh JABIMJEHHE.

Sra NpOTHBOTATA TOPJIOBHHBI NPHHOCHT H OOJBINYIO NOJb3Y, TaK
Kak CTPYIKH ropsMuX OTXOASUIKX [a30B H3 HHAKHHUX CJIOEB TOIJIHBA He
HarnpaBJsSOTCs 110 NPAMBIM JHHUSM B TONOYHOE [IPOCTPAHCTBO, 8 HAYT
10 YAJTMHEHHOMY KDHUBOMY ITYTH, HEeCKOJIBKO INOACACHIBASCH K I'OPJIO-
BHHE H TeM TIPOM3BOAA IOACYNIKY CBeXHX, elile He pPasropeBlIHXCS
cJoeB TomuBa. [TogcylmuBaroiiye ¢cBoAcTBA MAXTHON TONKH 0COOEHHO
SIPKO BHISIBJISIIOTCA B 1HaxTe C BepPTHKANbHHIM 3epKajioM TOpeHHd
(puc. 34), onucanue KOTOpPoi GyJNeT NpHBENeHO HHIKe,

3epKkaJ/ioM ropeHHus B IIAXTHOM TONMKe siBJASeTCH IJIOILAMKD, [0 HJIKHe
[POCTHpAIOINANACA OT CBOJA, OTAEAMIOUIEro IOPJIOBHHY, A0 Nopora H
noxopsas no 2,5—3,0 M; mHpHHA 3epkaja CBs3aHa C AJIHHON IO-
JeHa, npesbinas ero Ha 100—150 mm, ¥ OGBIKHOBEHHO IPHGIHKACTCS
K PacCTOSIHHIO MEXIY CTeHAMH KOTeNbHOH 06MypoBKH. TosuHa ci10s
(pasmep a, puc. 33) 3aBHCHT OT pORA M COPTA CKUTAeMBIX JPOB,
BJIaXKHOCTH, KPYIIHOCTH KOJIKM M MOXeT koJeGaThcd B BecbMa 3HauH-
TeJIbHEIX npefenax — ot 1,4 go 0,7 m. Oco6eix mpucnoco6eHu,
PeryJupyIOmux CJIOH TON/AMBA MpH CXKUTAHUM [ADOB, He Jejaercs,
a NIpoCTO B ciyyae HANOOHOCTH YAJUHACTCA HIH YKOpPauHBaeTCs CBOJ,
nepeKpHBAOLIAHA TONKY U (DHKCHPYIOMME TPe6yeMyw TOJMMIUHY CJIOS.

Top/sioBUHA WaxTH DOJMXHA 0GECIIEYUTb BO3MOXKHOCTbL NEPUORHYE-
CKOH 3arpysku TOIUIHBA, IO3TOMY pasMep IO Bhicote f He cJenyer
nenats Mewbie 1,2—1,5 M, HO B Upe3MepHO YBeJHUHBATHL BHICOTY
TOPJIOBHHEI PUCKOBAHHO: TOrJla yCH/IMBaercss o6paTHad Tsira M TOIKA
MOXET HAayaTh AHMMHTb Uepe3 OPJIOBHHY. PasMep no mppnHe npH
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BXOZle B ropJOBuHY fenaer~s B npenesax 0,5—0,6 a, npu 3TOM 0fec-
IIEYUBAETCS XOpOlIee 3aNOJHEHHEe TOPJOBHHEL M HE 3aCTPEBaloT Jaxe
KPYIIHbIe MOJIeHb. i
Hax/oHHO pacrosiararomeecss IOJOTHO KOJOCHMKOBOH pellleTKH
BBINOJIHSIETCSL U3 OPYCYATBIX HJIH IUIMTOUHBIX UYTYHHBIX CO LIEJAMH
KOJIOCHHKOB. KOJIOCHHKH TOAREP:KHBAIOTCS GaJlKaMu ~—— YYTYHHBIMH
WM CTAIbHLIMH. BepxXHHe HAKJIOHHbIC KO.IOCHHKHM YCTaHaBJIHBAIOT
6oJice KPYTO, UeM HHXKHHe; B CPEJHEM HaKJIOH K FOPH30HTY TeX H ApY-
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Prue. 34

rux cocrasiger yron 45°. TOpH30OHTaJbHBIE KOJOCHHKH—OBGLIUHEIE
Opycuartsie. IIpo30ophHl MeXay KOJIOCHHKaMH GepyTcst M/ HaKJIOHHBIX
KosJocHHKOB 10—15 mm, ropusoHTanbubix—20—25 ma. Tak xe Kax 1
B IIPOCTOH pelueTke, NMPUXOJAHTCS 0OpaniaTb BHUMaHHEe Ha JOCTATOY-
HYI0 MEXaHHUECKYI0 MPOYHOCTb KOJIOCHHKOB H IIOAJePKHBAOUIHX HX
6aJ/IoK, KOTOpBIE MOI'YT MOJABEPraThbCs CHJIbHOMY YyAapHOMY BO3jeii-
CTBHIO IIPH HayaJlbHOH 3arpyske apOB, KOTAa IIOJIEHO Nakaer Ha
pelieTKy, NMPOXOAs SHAYUTENbHBIH NyThb NO BEICOTe. PasMep menu S
MeXIy HaKJIOHHHIMH H I'ODH30OHTANbHLIMH KOJIOCHUKAMH He CJefyeT
6patb 6osee 100—150 mm, nHave GyayT MOATOpaTh CHH3Y HAKJIOHHbIE
KOJIOCHHKH. MIHOrZa 3Ty ile/lb W COBCEM He NeJaloT, TaK KaK 3HauH-
TeJIbHBIE 110 pasMepy IpO30phbl FOPH30HTAJBHBEIX KOJOCHHKOB ofeclie-
YMBAIOT TPOBaJ 30JB B [IOAAYBAJIO, BBICOTA KOTOPOro d aHAjJ0THUHO
Cc IIpoCTOf pellieTKolH Aenaercs paBHo# 0,3—0,5 x.

O6mypoBka IIaXTHO! TONKH TakXKe BHIIOJHsETCH B 2!'/; KMpnHua
32 HCRJIOUeHHEM (POHTOBON CTEHKH, 0GLIKHOBEHHO BBIKJIA[[BIBaEMOR
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B 2 kupnuua. Ha puc. 33 nokasaHm Mecra, yrepyeMele OTHEYIOp-
HbIM KHPNHYOM (LUTPHXOBKA B KpecT C TOYKOH — KHPNIHY BBHICOKOH
OPHEYTIOPHOCTH, IUTPHXOBKA B KPECT — MapKa IIaMOTHOTO KHpIIHYa
¢ DOHUAKEHHOH orHejnopHocTeio). CBOJOB Jejadercs ABa: ONHH
CHJIbHO HArpeBaeTcs W 4allle PeMOHTHPYETCs, APYroi, Hajg HuM (pas-
rpy304HBIH CBOJA), BOCTIPHHHMAaeT Ha celsi HAarpysKy OT HaXoaameHcs
cBepXy KHUPHNHYHOM Kjiaaxd. MeXay CBOZAaMH OCTaBseTcsl 3a30D
30—50 mm, 4TO naeT BO3MOXKHOCTb CBOGOAHO PACIIHPSATLCS HHIKHEMY
pasorpesaiolieMycst CBo-

a TN Ee——L
[upuna tonxgH, xak [T I
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yKe YKashBaJIoch, 00Jb-
e JJIMHBL TOJeHa, M03-
TOMY BO u30exaHue npo-
PLIBOB JIMIIHEro BO3AyXa
B 3@30DHl Mexjay obMmy-
POBKOH ¥ TOpHaMu IO-
JIGHbEB  KOJIOCHHKOBAasI
pellerka [Jefaercss He-
CKOJIbKO VKe (puc 34).
Ecnu npu BAaXKHBX ApO-
Bax motpebyercsi yMeHb-
HWIUTh NPSAMYIC OTAATY, TO
3TO OCYUIECTBJSETCHS HNpU
NOMOLIY  JONOJIHUTElIb-
HBIX CBOAOB 1 (puc. 33).

OfvypoBka  CcKpen-
JSeTCsl  MeTaJUTHUeCKHM
KapKacoM, COCTOALIEM B OCHOBHOM H3 CTOEK, YKDEIUIeMBIX IOPH30H-
TaJIbHBEIME n0sCaMH. YacTh U3 TAKHX MOSICOB CJIeAyeT PaCIoJoKHTb HA
YPOBHE CBOJOB B IIesX BOCHPHATHS KapKacoM IOJydaroulierocs oT
CBOJOB pacrnopa. Dajgky NosicoB yCTaHaBJHBAIOTCA TakHM 06pasoM,
4TOGHI TP HX HArpy3Ke OT BEHIIy4UBAHHS pasorpeblielics KJIafKH OHH
paboTasu no HauGonbIIeMy MoayJo (pHc. 35). PaMKn ToNOUHBIX ABe-
POK HaI0 KpenuTh K MeTalJIHueCKOMy Kapkacy (puc. 35), a He OTAeJb:
HBIMH epllaMu K 06MypOBKe, Tak KakK B IOCJIefHeM ciayyae KpelJeHde
nosiyyaeTcs MajioHageXKHoe.

IIpn npasuapHO BHIOPAHHOH TOJIMHe CJIOSi TOMJIMBA INAXTHAH
TONKa ¢ HAKJOHHBIM 3epKajoM ropeHHs (puc. 33) XOpollo CHpaB«
JIgeTCs ¢ CXKMraHHeM JPOB BJIaXKHOCTbIO A0 WP == 45%, npuueMm
VhaeTcsi IosiydaTh NPaKTHYECKH TNOJHOe cropaHue (g3 = 0,5%) npu
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KKar/M® wac; q, npu npoBax BOOOUIE HHUTOXKHG W MOXKeT IPHHH-
Marbesa B pasmepe 1,5%.
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[a3o0Boe cONPOTUBJIEHHE TOIKH B 3aBHCHMOCTH OT H36bITKa BO3-
JIyxa ¥ (h)OpPCHPOBKHM OlNlpeselsercs Io ¢hopMmyJe

Q 2
R 15,5 \2
AS, =3\ —— | |—— . CT.
S; T900 (com)) MM BOI. CT (157)

Paspexente Ham CJIOEM AOJIKHO ObITb He HHXKe 3 MM BOX. CT.,
HHaye TONKAa MOXKeT HauaTh JBIMHTh Yepe3 FopJOBHHY.

Tonka ¢ BeprukaJbhpiM 3epkajnom ropenust, Hsobpaxennass Ha
puc. 34 u 35 maxTHas TOMKa C BEPTHKAJBHBIM 3€pKaJIoOM TOpeHHS
OT/IMYAeTCH MPOCTOTOH H KOMITAKTHOCTBIO. IIpaKTHKA CKUraHHA ChIPBIX
JIPOB B 3TOi TOIIKe [TOKasaJja, YTo FOpeHHe WAET YCTOHUHBO daxe NpH
JipoBax ¢ BjaxHOCTBIO 110 55%. [Toxcyiika BepXHHX c/I0OeB TOIJIMBA
IIPOH3BOJHUTCS CTPYHKAMH TOpSUEro rasa, NPOHUKAIOUHIMH B rOpJO-
BHHY 3a CYET CaMOTHATH HocJaenHefl.

O6paTHass Tara ropJoBHHH, OCOOEHHO pe3KO CKasbBalomiascs B
IaXTax ¢ BepTHKAJILHBIM 38PKaJOoM, OHOBPEMEHHO SIBJISIETCS U UX He-
JIOCTAaTKOM, TaK Kak IPH PE3PeKeHHH HaJl CJIOEM MeHblle 6 mm TONKa
ABIMHUT Uepe3 TODJIOBHHY. DTO OOGCTOSNTEIBCTBO CJIYKHT Cepbe3HBIM
NPEeNSITCTBHEM PACHpPOCTDAHEHHIO MIAXTHEIX TONOK C BEPTHKAJBHBIM
3epKaJloM, OrpaHWYHBasi UX NIPHMEHEHHe TOJBKO CAydasiMH HeOOXOMH-
MOCTH CXHraHHs CHIpHIX ApoB. [Ipu pactonke wumu mnporape TONKH
KpHILKA, NMepeKphiBaloniasi TOpJOBHHY, NMOABEpPraeTcs BO3HeHCTBHIO
JIYUHCTOTO TEILIA; OHA CHJIbHO HarpeBaercss M CKOPO H3HAIIHBAETCH,
YTO ABJSETCS] BTOPHIM CYLIECTBEHHBIM HEJOCTATKOM TONKH, KOTOPBIH,
npaBja, He CKa3hiBAaeTCs IPH KPYIVIOCYTOUHOH paGoTe OTONMHTE/bHBIX
KOTJIGB.

PasMep no riay6uHe @, sBJsACh B M3BECTHOH CTENEHH TOJILIHHOH
CJIOS TOTIIMBA, BHIGHPAETCH B 3aBACHMOCTH OT Pa3MepOB IO CEUeHHIO
CXKHraeMEIX IPOB H HX BJAXKHOCTH.

Benuunny a He clenyeT GpaTh OoJibllie 1 #, COOTBETCTBEHHO ee
YMeHbIlast PH CYXHX K MEJKHX IoJeHbAX. Bonbiioe BiusiHue Ha MOJ-
CYWIKY OKaskiBaeT 00beM MOACYIIHBAIOLIEr0 OYara, B YaCTHOCTH ero
BHICOTA A, CUMTasi OT IJIOLIAAM KOJOCHHKOBOH pelIeTKH RO Iopora
rasoBOro OKH4. B 3TOM MecCTe MIaXTHl F'OPHT HAKAJEHHEBI YToJib, OTXO0-
JsiliHe Ta3sl KOTOPOTO ¥ CYLIAT BhillleJexaline cjiou ApoB. Ha puc. 34
MOKa3aHO HaHOCHBIM I[IYHKTHPOM, KaK HaJ0 pacloJIOXKUTh KOJOCHHKO-
BYIO pellleTKy IDH YBeJHUEHHH BJIAXKHOCTH CXKHraeMblX ApoB. Pas-
Mep h oObIKHOBeHHO KoJsieGlercsi B mpeaenax 0,5—0,8 x, moxozs ao
1 & npy OYeHB CHIpHIX pOBax.

3epKaJjio ropeHHsl pacnoJsiaraetcs BepPTHKaJbHO; OCTHIAeTCS 3TO
TeM, UTO pasMep rasoBOro OKHa ¢ B OTJIHUHE OT IIAXTHHIX TOIOK C Ha-
KJIOHHBIM 3ePKaJIoM FOpeHHsl feslaeTcsl YKe MHPHUHHE TONKH d.

O6o3nauag yepes [ AIMHY noJsieda, MOKHO TIOACYHTATH:

d=1[-]-(100=-150) ss u c=1{— (100=150) s,
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BricoTy rasoBoro okua He jpenaimoT Goablle 1,4 a.

Panee yxe ynoMHHAJOCh O HEOOXOAHMOCTH OCTABJEHMS 3allJIeYHd-
KOB €, 4TOOBl yMeHbIINTb HPOPBIBE BO3JyXa B TOIOYHOE IPOCTPAH-
CTBO, MHUHYS TOIIMBO; 3TO OCOGEHHO BaXKHO B IIaXTax C BepTHKAJb-
HBIM 3€PKasioM, TaK KakK NPH OTCYTCTBHM 3aIVIEUHKOB HJH IMTPOOH
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CBepXy Top/oBHHH (B IPOJOJBHOM paspese TONKH) CKOpPee MONY-
YaeTcs JbIMJIEHHe YePe3 TOPJOBHHY C MPOPLIBOM AbIMa OKOJIO CTeH.

Bo3ayx moABOAMTCA B TONKY Yepe3 HHXKHIOW MNOAAYBAJBHYIO
ABEDKY, KOTOpas AOMXKHA 06eCreuuThb IPOXOJ BO3AyXa CO CKOPOCTSIMH
He Gosiee 4—5 M/cek.

Bepxuelt asepKoii, Haxonsuleficsi HaL YPOBHEM KOJOCHHKOBOI pe-
WeTKH, NOMB3YIOTCS NPH PacTofIKe, 3aTeM ABEPKOH He MOJIb3YIOTCH U
TOJIbKO HHOTJA €e NMPHOTKPHLIBAIOT NIPH CKUTAHHH CYXHX APOB. Y3Kasi
9acTh ropsioBHMHH (pasMep r) HasHauaerca B Ipefenax 0,5—0,6 x;
BhlcoTa ropJosuHsl — oT 1,2 fo 1,5 .

IIpsiMas ornaua MWAXTHOM TONKA ¢ BEePTHKAJLHHIM 3ePKajoM He-
CROJLKO HMXKe, UEM C HaKJIOHHLIM,






