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PEAUC/IOBUE

B cnpaBounnke NpejCTaBjeHbl OCHORHGIE KOHCTPYKUMH TennooGMeH-
HE(X ZNNApPaTOB, UArOTOBJfeMble B HACTOfllee BPeMs OTeueCTBeHHBIMH
32BollaMH AJs SHEPreTHUeCKOH, xEMAYeckol, HedTaNofl W MeTalnyprd-
yeckoll mpowmbluriernocts. {lo  cnomusulefics TPaRHLKK CYIHABHEIE
anmapaTl, NPOMbILIJEHHblE TIEUH H AHAJOTHYHbIE MM ycrpoficTBa K Tel-
NooGMeHHEIM anmapaTtam He OTHOCATCA H B CNPaBOYHHKe HE paccMatpH-
BAOTCA.

Cpeflennsi, NPUBOJHMbIE B CIpaBOYHMKE, MOTYT GLITh MOJNE3HBIMH
NpH PeleHHH PAa HHMKEHEePHbIX sanau, [lepeuncauM HanGonee 9acTo
BCTpeUYaroUHecs CJAYYau. ‘

HexkoTopbie arperarsl, HanpuMep MapoBhle HIH Ta3oBbie TYypGHHB,
XOJODHJBHEE MAWHHBL M T. M., H3TOTOBAAIOT KOMIJEKTHO CO  BCEM
RONOMOTATeAbHbIM '0GOpyAOBaHHEM, B TOM 4HCJE H C TennootMeHHHYH
annapatami. B atok cayuae jafgauell MPOEKTHPOBUIMKA ABNAETCH TOJb-
KO KOMIIOHOBKA TENI0OGMEHHHX alIapaTos, AAA KOTOPO# HeoGXOAHMOD
3HaTL X ra6apuTbl, TPUBEACHHBIE B CHPaBOYHHKE. ‘

B apyrom cayyae GeiBaeT HEoSXOAMMO noao6paTh TelnoobMeBHHK ‘
LI KaKOTO-NHGO TEXHOJOTHUECKOro Ipolecca MMM JUTd OTONJIEHHS, DeH-
THAAMER, TemdodHEamMH M T. 0. ECAH  NPOMBIUIIENHOCTh  HArGTIOH-
Aster Tenoo6MedHHHKH TpedyeMoro HalnaueHus, Caelyer BeiGpaTh €ro
THI N0 CNP2ZBOYHHKY M BBEIOJNHHTL TAK Ha3bBAeMEIe TPOBEPOuHbE pac-
4eTH — TENNORCH, THAPABIMUCCKMA W pACHET Ma TPOUHOCTh, KOTOPHE
onpeznensit HauGonece noAXOAANME Tel1006MeHHHK N3 CEepPHH, HMerouled-
cA B CIPaBOYHHKE.

Boflee caomHbIM ABAAETCst cayualf, KOTAa NMPOMBINJIEHHOCTh HE H3-
[OTOBASET TeNM00GMeHHbX ANmapaToB A1 NaHHOH Nend # ero Heofixo-
AMo 8bIGPATh 3 WHCIA aNNapaTos, BhIIYCKAEMBIX IS JPYroro Hasid-
ueHMs, B CXOLCTBEHHLIX CAydasx MOMeT 0Ka3aThCsi BOIMOXHBIM  HE
NPOEKTHPOBATL HOBLA TeloOGMeHHHWA annapat, 2 KOHCTPYKLUHIO, npu-
MeHAeMyl0 B KakoH-tifio oTpacau MPOMBILIEHHOCTH, NPUMEHHTD B JpY-
roft oTpacnH NPOMHULIEHHOCTE ¥ JANA LPYroro HasHaueHus, eciu pa-
LIHOHAJBLHOCT 3TOFD TOATBEPHKIAET TPOBCPOUHEIA TennoBal, THAPABIH-.
YecKHH H NPOYHOCTHOA pacuerhl,



4 [peaucnosye

B cnpasownmke B pAxe Ta0/MMIl THIOPZ3MEPOB AMMAPaTOB YKasaHwl
3aBOB-U3roToBHTENH, QMHAKO 3fech BOMOIKHE HEKOTODBIE HETOUHOCTH,
TaK K4k B HAcTOALIee BPeMsi NDOHCXOAHT MNepepacnpefe/ienne HOMeEH-
KNATYDE H3rOTOBJSIEMOro 3aBOAAMH OGOPYAOBAHMUS. Hoswit 3apoA-uaro-
TOBHTeNb MOMKET GHITH YCTAHOBJCH NYTEM 3anpoca NpPexmuero.

KpaTkuit cnpaBouHHK COCTABJIEH KOJIJIEKTHBOM kadeapu «CyWHIb-
Hele M TEIIOOGMEHHEIE YCTpOACTBa» MOCKOBOKONC 3IHEPreTH4eckono HH-
cruTyta. [lepeas Tviapa HamHcana COBMECTHO Aol T. A. Konauem
W K T. H. B. A, TpuropeeBsM. Bropas rnaBa TIOArOTOBEHA HHX.
P. M. Temxuse, TpeTbst B. A. IpuroppenbiM, ueTsepras H LiecTas ac-
cicrentod B.C.Cokososeknm, natas T. A. Konauew, cennman P, M. Tewm-
kumby coBmectHo ¢ B.C. CokoJoBckHM. CNpaBOuHEK fIpelHa3Hayaercs
LIS HHAKeHePHO-TeXHHHYeCKOro MNepcoHana  POeKTHO-KOHCTPYKTOPCKHX
6iopo 1 Mo3KeT ObITh HCMOJB3DBAH B KAauecTae nocofHs A8 JHIIOMHOTO
M KypCOBOTO MNPOGKTHPOBaHHA CTYAEHTAMH 10 CNEUHAIBHOCTH «[1pe-
MEIILIEHHAA TENJI0IHePreTHKA».

ABTOpH ¢ 6/1aroflapHOCTBIC NpHMYT BCe 3aMedanHs H [OMKelaHMA,
cnocofeTaylolHe YAYYLUIEHRI0 CUOPABOUHHKAE,

Astopui
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T'7TABA NEPBAA

OCHOBBI PACYETA TENJIOOBMEHHBIX
ANMMAPATOB

1-1. KITACCH®HKALLUSI TEMJIOOBMEHHBIX ANIMAPATOB

Tenaoo6MeHHBIMYU dNNaparaMi HasHBAaWT yeTpolicTaa,
UpelHasHaueHHble JJA TEPeNauH Temada OT OLHOTO TERJOHOCHTETS
K IDyroMmy A1 OCYLIECTBJISHHA DA3HUHBIX TENJOBHY MpOUeccoB, Ha-
NDUMED, HArPEBARHA, OXNAXKIEHHH, KHICHHS, KOHMCHCALHH Hnx Gonee
C/IOKHBIX  (PHIHKO-XHMHYECKHX TIPOLECCOB — BbINAPKK, peKTHQHKAUKH,
abcopOuKH K T. I

Bee Tennoco6Mennie annapatu no cnocofy nepefayH Temga MOryT
GHTL pa3feneln Ha ABe GoOablIHe [PYTNE: MOBEPXHOCTHHEe 4l
NapaTe W anmaparn cMemeHund B MOBEPXHOCTHLIX TEMJO0-
O6MeEHLIX anmapatax nepegaga Tehya or OHOIO TEIJIOHOCKTENA K Apy-
TOMY OCYLIECTBJIAETC C yYacTHeM TBEPIOH CTEHKI. [Tpouece tennonepe-
AauM B CMECHTENBHLIX TEMAOOGMEHHBIX anmaparax OCYI[ECTBIACTCH Iy-
TEM HETOCDeNCTBEHHOTO KOHTaKTA H CMElleHHs XKHIKEX H rasoofpas-
HBIX TEIVIOHOCHTENeH,

ToBepxHoeTHbe TenmaoGMeHHble annapaThl B CBOK Quepeflb Nom-
Pa3AenTOT HA peKyNepaTHBHLE H PeTeUeDATHBHHeE,
B pexyneparunupx annaparax TenJao or OAHOrO TENAOHOCHTENd K 2py-
TCMy ICPenaeTcss uepes pasieasioulyl HX CTEHKY H3 TENMONPOBOLHOIO
marepuana. B pereneparupueix TemaooGatenmLix annapaTtax TeNJIOHOCH-
TEH IIONEPEMEHHO CONPHKACAIOTCA ¢ OSHOK M TOH IKe NIOBEPXHOCTbIO
HAarpesa, KoTOpas B NepBHi mepHOZ llarpeBaercs, aKKyMyJHDYA TeilLJo
€TOPAYEre» TENNOHOCHTENA, 4 BO BTOPOH TEPHOA OXJaAaeTcd, OTHoa-
Bafg Temao <XOJNOLHOMY» TEemJoHOCHTeND,

Pereneparubnue Tennoo6umemntbe annapatsl B GONLUIHHCTBe Cydaen
ABMROTCA annapataMd NePHOLHYECKOTro fAeficrs HS, 2 pexy-
NepaTHBHbIC — uadllle HENPepLHBUOTO JefACTBHA,

Pekynepartusnrie temnootmenypie amaaparel Moryt GuTe kAaccHgH-
UHDOBAHEL N0 CAEAYIOLWIMM TPH3HAKAM,

I. Mo pomy rennonocutenedl s 34BHCHMOCTH OT HX AarperaTsHoro
COCTOSHHS:

Napo-KHAKOCTHEIE;

JKHAKOCTHO-XHAKOCTHEIE;

ra30-KHAKOCTHRIE; !
ra3o-raszosble;

mapo-rasoBkle,



8 Ocropbl pacuera TerIcoGMeHHEIX annapartos [Tn 1

1. Tlo xoudurypanuu NOBEPXHOCTH Tennoobuena:

TpyGuaThle anmapaTsl ¢ NPAMBIMU TpyOGKaMH;

CIUPaNbHBIE;

NNACTHHYATRIE,

3MEeeBUKOBLIE,

peGpucThie.

I11. Tlo KoMmmoHOBKe MOBEPXHOCTH Harpesa: :

tama «tpyba n Tpyles;

KOMYX0-TpyGuaThie annaparh

opoCHTEIbHbIE annapaTel (He HMEHOLHE OTpaHAUKBAOINErD Kopmyca)
H T A

TenoofMeHHbe aMNApaThi MOBEPXHOCTHOIC THIE, KPOME TOrQ, MOTYT
6uiTh KJIACCH(HIMPOBAHB 10 Ha3HAUEHHIO (rogorpesaTenH, XoJo-
JMALHEKE H T. J1); 00 BSauMHOMY HanpaBheHHW NOTO-
KecB pafouux cpej (npsiMOTOK, TIPCTHBOTOK, cMelnayHblii  TOK
BT ML); mo mMaTtepuany NOBREPXHOCTH TendooOMeHa;
No YHCAY X0A0B B T. &L

1-2. TENJIOBBIE PACYETHI PEKYIEPATHBHBIX
TEMJIOOBMEHHBIX ATIIAPATOB

1. Buam pacueroB :

CyluiecTByeT ABaZ BHIA TelNOBLIX pacyeToB TeNAOOOMEHHBIX annd-
partoB: KOHCTPYKTOPCKUH (npoexTHHI{) Ppacuer H NnoBEPOUKLIfl pacueT.

KOHCTPYKTOPCKHI pacueT JpOH3BOAAT APH NPOEKTHPOBAKHH TeMNJ10-
O6MEHHOrO AMmapara, KOTAa M3BECTHR AW 3alaHE pacxoflpl TenacHO-
cuTeneit W WX NapamMerpel Ka BXOAC H BLIXOAe #3 Tenno00MeHHOTO
annapata. Lleablo KOHCTDYKTOPCKOTO pacueTa ABAACTCH OMpeJcnente
BEJMUMHE MOBEPXHOCTH TENJ0COMeHd BLIGPAHHOrO THIA TenAocoGMeHHOrQ
annapata.

TloBepouspie TEMIORbie pacieThl BEIOMHSICT 179 BLIABNEHHS BO3-
MOMKHOCTH WCTOJB30BAHHA TOTOBRIX HJH CTAHJAPTHHX TenJ0o0GMeHHbIX
annapaToB ANS TeX WM HHBIX Leell, OfpeneIAamMblx TEXHOJIOTHIECKHMA
TpeBoBaHKEAMM.

2, OcHOBHHE yPaBHEHHA TEeNNOBLIX PACieToB peKynepaTHBHEX
Ten00GMEHHBIX ANNapaToR HENpepeBHOTG H epHoIHIECKOTO JEACTBHA

KOoHCTPYKTOPCKAHN pacdert TenaoobMeHHOTO
anmaparta HenpepusHoro AeHcTBHA OCHOBAH Ha COBMeECT-
HOM pellleHnH YpaBHewHs Ten10BOTO GanaHca ¥ ypaBHeHHs Teljonepe-
AaYH.

Ypasuerue Tenacsoro Ganamca B ofueM BULE MOXHO TIPeICTABHThb
caeaywourm ofpasoM:

Q:‘—GILUl:G:A‘I:‘*'Qm (1'1}

rie Q — KoIW§ecTDo MepeAaBaeMoro Tenaa, KKAA[%; .
G, n G,— pacxoapl nepsuIHOIO H BTOPHYHOTO TemioHocuTened co-
OTBETCTBEHHO, K2[4;
Ai, 1 Ai, — H3MEHEHHA sHTaabORft  (Tenoconepmannii) TEMIOHOCHTE:
aefl, KKaAalke;
Qu — Tennopue IOTEDH, KKQA[%.



§ 1-21 TensosHe pacueThl TenaooGMeRHbIX annaparoB g9

EcaA Temaopue MOTePH B OKPYXalomyio cpeny Qn ®BbpaxaTb B JIO-
49X OT KoJAMYecTBa TenlJa, HONYYEHHOro BTOPHUHLIM TEMJIOHOCHTEJIEM,
10 ypaBreHde (1-1) npaMeT BHL .

Q = G,Al, = MuGrbis [kranldl, (12

-rje Mg — Koadduumuent TenJoBuX [10Tepb, onpene:memuﬂ OMbLITHHM ITY-
TeM.
Vpapuenuo (1-2) MOKEO NpHAATL Palid unyio GoOpMy B 3aBHCUMOCTH
OT KOHKPETHHX YCIO0BHI NpoTEKaHusd mpouecca.
ITpu OTCYTCTBHN H3MEHEHHA arperaTHOrQ COCTOAHHHA TendoHocHTeNs

B TennooOMeHHHKE
Ai = cp (#" —t') [KrGA[KE], (1-3)

rpe # n 1" — HayanbHas W KOHeUHad TeMnepaTyphl paGouell cpeapl CO-
orpercTBerHo, °C; :
¢p — CPEJHAR TEIIOEMKOCTE TenNOHOCHTENA B MHTepBaje TeM-

nepatyp ' —1', Kraafxe-zpad.
Tlpu H3MeHEHHH arperaTOro COCTORHMS TEMAOHOCHTENs, HaupHMep,
B pe3yJibTaTe KOHOeHCauHHA

Ai = cpnltz—ta) + 7+ om (ta — t} [rxan[nce], (1-4)

rge fy B Dy — TeMOepaTyphl MOCTYNAMIIEro B tennoofMeRHuA annapat
napa H yXoJAllero KOHAEHCAT, °G;
gy — TeMOepaTypa HachlleHHd, °C
Cpn U O — CPEAHHE TEMIOEMKOCTH NneperpeToro Iapa M KOHAeHCATa,
Kkranxz-zpad;
r — cyperTasi TenjaoTa napooGpasoBanis, KKaA[K2.
Pacxofn TeNJIOHOCHTeeR Mpy renncoGMene Ge3 H3MeHEHMH arperat-
HOTO COCTOSIHAS TENIOHOCHTEIEH ONpeAensior Ha OCHOBaHHM YypaBHE-
mua (1-2) no GopMmysaM

Gats (ty — M
,:i’_r?,#; (1-5)
cy (4 — 1)
Gy (=1
T B
¢y (ty — i) Nw

rae Gyea= Wy 1 G061 = W, — BOAsIHBIE 3KBHBANEHTH Ten0oHOCATE e,
OTHOLIEHHE KOTOPHX NpH Mg = 1 06paTHO NPONOPLHOHANBHO HIMERCHHIO

(1)

. i" . r'
reMnepaTyp onHodasuuy paGouux cpea, T. €. t%im_?___’_?
1

Pacxoji TEPBHYHOCO TEIIGHOCUTENA AJi TennoofMeHa NMpPH KOHIEH-
CAIlMH MEPBHYHOrO TEMIOHOCHTENA H HeM3MEHHOM arperaTHOM COCTOSHHH
BTOPHHYEOrO TEMIOBOCHTENA ONPeae aioT no dopmy.re :

Gsla (t;' e t'ﬁ Mn

Eyn — Cyxly

2/, ‘ (-7)

!

1



10 OcHoBBl pacyeTa TenncoGMeHHBIX annapaTos [Ta 1

a NPH KOHAEHCAUHH NEPBHYHOTO TEMIOHOCHTEAR H HCTapeHHH BTOpHY-
HOro pacxon NEPBUUHOIO TENAOHGCHTEAA ONpeaenssuT no (;leMy."le
Dy {iyn — Coel ) Nt

i]ll - CHtK '

Dy = (1'8)
rae Dy n Dy — pacxoiLl MepBHUHOrO 1 BTOPHYHOTO napa, Kz /4,
fyr M {yg — SHTANLONS NEPRHYHOTO H BTOPUNHOLG l1apa, KKatjkz-zpad;
t, — TeMuepaTypa KOHAGHCATA NEPBHUHOCO TEIIOHOCHTEN Ha
BLIXO/€ M3 TenlooOMeHHOrs anmapaTa, °C;
tx — TEMHEDATYPA JKHAKOTO BTOPHYHOIO TEMIOHOCHTENS Ha
Bxoae B rtenaoofmedHeil amnapat, °C;
Cx — TCILIOEMKOCTh  KOHACHCATA MEPBHYHOID TENAOHOCHTENR
Ha BLIXONE M3 TemNooOMEHHOro anmapata, Kxaa/xz-2pad;
Cw — TCILTOCMKOCTb MHIKOrO BTOPUYHOIG TEMAOHOCHTEJS Ha
BX0Me B TeMIooGMeHHBIA anmapat, KKa4 /K22 pad.
Ypannenue tennouepesaun B ofiieM BAAE MONCHO TPEACTABHTE CJle-
ayowns odpazon:

Q= kFAt.,, (1-9)

rae @ — KONYeCTBO TeNla, NepejaBacMoe B TeueHue uaca, Kka.a/4;
k — koadduuuent Temronepeaaus, Kraaim®-q-2 pad;
F — pacueTHas noBepxHOCTD Tem1000MeHa, M2

Atep — cpennnit Temnepatyprwit Hanop, °C.
PacueTHas noBepxHOCTL TenaooOMena onpejenseTes Kak

Q o
F_kAtU,J . (1-10)
rae Q M3BECTHO M3 ypABHEHUSR (1-2). Merozukn onpegelfeHns peanmynn
k u Afey mpHBOAsTCR Wume (cM. ctp. 15).

Tpu noBepousom pacuere Tena0o6MeHHOTO af-
Tapara HETPEPHBHOLO NERCTBUA qamle Bcero ObBaeT Heob-

o PP
XO/THMO ONPEIETHTE KOHEUHDBIC TEMHEPATYPH TEMTIOHOCHTEARH t'm t;‘

M KOTHUECTNO Nepefanyoro Tewaa Q. B stoM cayuae oGwumo OLIBatoT
w ’
H3BECTHbl HAUAJNBHBIE TeMNepATypsl TEmIOHOCHTE el tou té, BeJIAYHHA

MOBEPXHOCTH Harpesa F, pacxombl Temaosocuteaci G, u G, npuMepHue
3HAYCHHA HX CPEIHHX TeINIOEMKOCTEHR Cim W Cam H OPFIEHTHPOBO‘]HOE
3HA'ICHIEe KoaduUnenTa Tennonepesayn k.

Bua pacuernnx dbopuysa saBHeHT 0T cxembl ABHXKEHHA TemJIoHOCH-
Tenedl, a Takme OT XapakTepa Tpouecca TemNOoGMeHa (c usmenennem
HIH 6e3 H3MEHEeHHS ATPeraTHOTO COCTOSTHIS TeIIOHOCHTe e )

Ipn tennonepenaue Ges uaMewenHs arperaTHOro COCTOAHHS TemJjo-
HOCHTeqefl B cayyasx npavMoToka (B Tela006MenHoM annapare ropsyui,
1 XOJOIHHI TENIOHOCHTENH HPOTEKAOT Napanneibio o B 0IHOM Ha-
NpaBledid) TeMIepaTypy TeMIOHOCHTedeR Ha BbIXOle H3 amnaparta
MOXHO ONPEeJnTh N0 hopMyaaM -

o=t —(t] — ty) IT; (1-11)

i ’ & ’ u:'/
f2=@+Ur4ﬁ”Wi {1-12)
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B cayyae mpoTuBOTOKAZ (TEIMIOHOCHTENM NPOTEKAOT NapajiedbRo,
HO B MDOTHBOTIONIOMHBIX HanpaBIeHHsIX)

t =t —( —ty Z; (1-13)
Ly t' ’ t' W] . 114
by =b+t =) Zg . (1-14)
. 3navenus seawsnus IT u Z gaum B 1abn, 1-1 un 1-2, )
Tabaaya 1-1
3Havyenns pyHxury /7 8 dopmyaax (1-11) n (1-12)
kF|W,
W)W,
0,033 0,10 { 0,33 | 0,30 [ 1 2 3 0
0 0,033 | 0,10 | 0,28 | 0,39 | 0,63 { 0,86 | 0,96 1,00
0,01 0,033 10,10 1 0,28 | 0,39 | 0,63 | 0,86 | 0,95 | 0*99
0,05 0,033 | 0,10 | 0,28 | 0,39 | 0,62 | 0,84 | 0,91 | 0,95
0,10 0,033 | 0,10 | 0,28 | 0,38 | 0,61 0,81 | 0,89 0,91
0,20 0,033 | 0,10 | 0,27 | 0,38 | 0,58 | 0,76 | 0,81 | 0,83
0,50 0,033 | 0,10 | 0,26 | 0,35 { 0,52 | 0,63 | 0,66 0,67
1,0 0,033 | 0,09 | 0,25 | 0,32 | 0,43 | 0,49 | 0,50 | 0,50
2,0 0,033 |0,0910,20 0,2 | 0,32 0,33 | 0,33 | 0,33
5,0 0,032 | 0,08 | 0,14 | 0,16 | 0,17 | 0,17 0,17 | 0,17
10,0 0,028 | 0,06 | 0,09 | 0,09 { 0,09 | 0,09 | 0,09 | 0,09
20,0 0,024 | 0;04 | 0,05 | 0,05 | 0,05 | 0,05 | 0,05 | 0.05
50,0 0,016 1 0,02 | 0,02 | 0,02 | 0,02 | 0,02 | 0,02 | 0,02
100,0 0,009 | 0,01 | 0,01 | 0,01 | 0,01 | 0,01 | 0,01 | 0,01
Tabauya 1.2
3navenud dykunn Z B dopmynax (1-13) n {1-14).
ERJW,
W,/ Wy )
0,033 | 0,00 | 0,33 | 0,50 ] 2 3 [
0,1 0,033 | 0,10 | 0,28 ; 0,39 | 0,63 | 0,86 | 0,95 | 1,00
0,01 0,033 | 0,10 | 0,28 | 0,39 | 0,63 | 0,8 | 0,95 [ 1,00
0,05 0,033 | 0,10 { 0,28 | 0,39 | 0,62'| 0,86 | 0,94 { 1,00
0,10 0,033 { 0,10 | 0,28 | 0,38 | 0,61 | 0,85 | 0,94 | 1,00
0,20 0,033 | 0,10 | 0,28 | 0,38 | 0,60 | 0,83 | 0,93 | 1,00
0,50 {0,033 |0,10|0,25| 0,36 | 0,57 | 0,78 { 0,89 | 1,00
1,0 0,033 | 0,10 { 0,25 | 0,34 | 0,51 | 0,68 | 0,77 | 1,00
2,0 0,033 | 0,09 | 0,23 | 0,29 { 0,39 | 0,46 | 0,49 | 0,50
5,0 0,032 10,08 | 0,16 | 0,18 | 0,20 | 0,20 | 0,20 | 0,20
10,0 0,028 1 0,06 | 0,10 | 0,10 | 0,10 | 0,10 | 0,10 | 0,10
20,0 0,024 { 0,04 | 0,05 | 0,05 0,05} 0,05]| 0,05|0,05
50 0,016 | 0,02 | 0,02 | 0,02 | 0,02 | 0,02 | 0,02 | 0,02
100,0 0,010 | 0,01 | 0,01 | 0,01 | 0,01 | 0,01 | 0,01 |0,01
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Tpupesnenuple (GOPMYJIH TPUMEHHMB JHIIL K JABYM Hawbo/iee mpo-
CTHIM CXeMaM /ABMXKEHHs TelJIOHOCHTeNell (MPAMOTOK H IMPOTHBOTOK),
npHueM Jaf CAYYAeB, KOTAAd MOXHO IPUHATE HE3aBHCHMOCTb BOIMHBIX
SKBHBAJICHTOB TelJIOHOCHTeMell oT TeMmmepaTyphl. ToyHo ONpenennTb
anagende KozpduuueHTa TemaonepelayH, He 3HAS KOHEYHBIX TeMmepa-
TYp TemoHOCHTeaeH Henb3A. [103ToMYy 4acTO wenosbacBaHue <opMya
(1-11)—(1-14) we naeT [OCTATOYHO TOYHHIX pesyabTaToB. Haa mony-
YeHHS TOUYMBLIX PEe3YyJIbTATOS NOBepouHbLIH pacuer Heo(XoQWMO BecTH N0
MeToJly TOCHeNoBaTenbHblx NpHOAMmendi. [To atomy MeTO4y 3amatorcd
IHAUCHHAMH KOHEUHBIX TEMIEDATYP H NPOM3BOAAT KOHCIPYKTHBHBEIA pac-
yeT — OMPENneadioT TOBepXHOCTL TenncooMerd. [1p2anabHO BHGPAHHBIMH
KOHeyHBIMH TeMNepaTypaMy CUHTANT TaKKke HX 3HaueHHsd, pacyer Mo
KOTOPHIM Jla€T DPACcuETHY NOBEPXHOCTh TeMaoofGmeHa, coBMAfaOLLYo
C NeiicTBUTENBHOH TTOBEPXHOCTLIO.

[Mpu Tennonepenaue ¢ KOHAEHCAUMEHR mapa MepBHYHOTO TEMJIOHOCH-
TeJI PACYET TeMIeparypsl BTOPHUHOrO TEMIGHOCHTENTA Ha BHXOAe U3
TennoofMeHHOro anitapata TPOH3BOAHTCA M0 HopMyne

2
ty =ty —(ta—tpe V1 {1-15)
NpH KHNEHHH MXHAKOCTH
- .
tI’ _ tH + (t; W tﬁ}e w, ; (1-16)

TAe f] 1 fy— HAYa7bHbE TEMUEPATYPh TEMJIOHOCKTEeH, HE WAMCHAI-
wux arperatHoro coctosuud, °C;
f; — Temnepatypa Hacemerus, °C;
b — KO3(QOUUMEHT Temaonepefaun, Kxda/m®-w.2pad.
W, u W, — BogsiHelE SKBHBAJEGHTH TEILIOHOCHTENeHd, He HIMEHAJUIHX
arperaTHOIO COCTORHHS, KKAA[t+2pad;
F — nozepxsocts TenitooGMena, m®.
Teunnonofi pacuer TenaooGMeHHHX aNNKapaToB
NepHOAUYCCKOTO AEHCTBHA
FEcnu TeMnepatypa OAHOrO TENIOHOCHTENsS He H3MeHAeTcA (Hanpu-
Mep, HArpeBaHde NPOJAYKTa 3a CYET TeIa KOHAGHCHDYIOWErocs napa), to
pacueT NPOH3IBOAATCH MO cieayownm dopmynaMm:

re ’ . “
Q= Gytam (ty, — 1)) Mo = D (i —in}= [kxaa]; (1-17y
Q= kFAtcpz [KraA), (1-18)
rae (G, — KON44ecTBO TPOAYKTa B annapate, K2
’ e %
f, u f, —mHauaTbHAT M KOHEYHAR TEMUEPaTyPH NpOAYyKTa, °Cs
Cam — CPEIHAA TEMIOEMKOCTH MPOAYKTA, KKaA[K2-2pad;
D —muacoso#t pacxol rpeioulere napa, K,
i M iy — HAUaAbHa® M KOHEUHas SHTANBONS [DEHIEro napa, KKaAlKz;
© — NPOLOIKATENbROCTD INpolecca Tem1oo6mMena, .
[TosepxHocTh TenroobMena NpPH  KOACTPYKTOPCKOM pacteTe MOMKET
GeiTH onpeaeseHa 1o opmy.e

ty —1,
Gafum e 27 2. ], (1-19)
ke ty—ty

rpe ty; — TeMuepaTypa HacmnIleHdsT rpetoutero napa, °C,

F o=
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KoHeunad TeMmepaTypa MPOAYKTa MpH MOBEPOYHOM pacdere
_ _kFs
) =ty —(ta—tp)e  G2%m . ' (1-20)
CpenHsa TEMUepaTypa HarpesaeMoro NPOAYKTa
re ’
Pty 2T (1-21)
nfe— b
t—ty

Pacxop rperoiiero napa
’ kFz

byidy e
D=kF 22 ¢ Gas. (1-22)

[y — tx

i Tpx oanOBpEMEHHOM H3MEeHeHKH TeMIeparyp O60HX TeNJoHOCHTE-
7efi BO BpPeMeHH, a OAHOro H3 HHX — M BJOMIb MOBCPXHOCTH Hanpesa
pacuer ropasAo CACKHee H B NPEATIONIOKEHAN TIOCTOSHCTEA BO BpeMe-
HH pacx0Aa OXJAMAAWMIIEro TeMOHOCHTENA IpH BBEJECHHH B pacder
CpelHHX 3HaueHmil (Mo BpeMeHH A BAOJb MOBEPXHOCTH TenmooGMena)
KosddHiHeHTa Tenjornepelauy NPOBOAUTCA HA OCHOBAHHK CJEAYIOWAX
saBrAcuMocTelt [JI. 18] YpaBueHne TensaoBOrO Gananca

Q= Gy, (t) — 1) Mu = WAbeps [wrar). (1-23)
Ypasrerue TensooGMeHa ' ’
Q = kFAtcpt [1xaal, 3 (1-24)

rae
G,—Bec oxnaxiaeMoll cpeas, K2

W —BOJSROM IKBHBANEHT OXNIAMKAIIOII8H CPEEl, KKAA Ju-2pad;

Adep= t;'— t; — cpenHee HIMEREAHE TeMNepaTypHl oxaamaatomed Cpean
B npoiecce, °C.

Jlas spemenn dt

4Q = WAddx = kFAt dv, (1-24a)
OTKYJa 5 kF ‘
Ad :

Benwauna x And JAHHOTO CHyyas MOCTOAHHA COTVIACHO TIpAASTHM
paHee HONYyILEHHAM O MOCTORHCTBS RosQpHIHEHTA Tenjacnepeiatid H

Pacxola OXJaXKAAMLIET0 TEMJIOHOCHTEN. .
BBOAHTCH NMOHATHE® XaPaKTEPHCTHEH rennoaOMeHHOTO almnapaTa

ex —1 Ad é -
== “t’, ; (1-26)
17 "2
3Ha4YeHHE KOTOPOFI MOXeT 6hITbr'l‘aK)Ke DHEIPAKEHO COOTHOIIOHHAOM
AD AT ° '
g=——2o31g -2, (1-27)
t—t r ’
1= ) —1ly



14 OcHoBbl pacyera Tema000MeHHBIX alNaparos [[a 1

[pu KOHCTPYKTOPCKOM pacueTe amiapata o6bIYHO 337aeTcs BeJH-
YHHA CPeJKEro HArpens 0X/amaalolmero TemnoHocHTend Alycp, a TaKkKe

X

’ I
SHAYOHEA f, ¢, , f,, KpOME TOro, H3BECTHH GHIBAIOT 3HAUEHAA (,C; H T.

B 3ToM ciayuae onpegclienns BeIRYAER F TPOH3BOAHTCA B CIeAyO-
e Nopsaike: no ypaBHerune (1-27) ONPee.ATCA BENHUHHA Y, 3ATEM
N0 ypaBHeHHK TemroBoro 6Gajanca (1-23) onpensensmwor snatonut Q u W.

KoHeunas TemnepaTypa OX/A4xAI0NIEH BOJALl B Hauale npouecca

e = ta+ fu= t+ 6 — )0, (1-28)
rope
t,=U —tyy (1-29)
H B KOHIO Ipouecca
r ’ "
Tokon = la+ Ty (1-30)
TAe ‘
£ =, —t)y. (1-31)
CpefHsasd PasHOCTL TeMmepaTyp
Ady,
Mep=""", (1-32)
rig
2,31 1 1-33
X =2,01g 1 —y" ( & ]

ITopepxHocTh Tenaoo6Mena ONpeleAsiloT, MCXOAA H3 YPABHEHHA TENao-
obverna (1-24). :

[Tpy  BLIMOIHEHHN TOBEPOUHBIX PacyeTOB  BeauunHa x=4kF[W
GoizaeT 00LIYHO M33ECTHA, UTO NO3BOASET CPA3Y Ke Haltd ¥, u mo dop-
MyJIaM, TPEBEICHHLIM BHUIE, BCE WHTeDeCYIONlHe 3HaleHHs TeMaepatyp.

Onpegenenme xosbhqGuuMenTa Tenaonepeasdd,
2HaHHE KOTOPOrD TO3BOJAET 3aTeM OMPeAeIHTb MOBEPXHOCTb Harpena
B COOTBeTCTBHA ¢ OCHOBHOH pacyeTHoH tdopmyno# (1-9), apnaerca Bax-
HEHIIMM 3JeMEHTOM TENIOBOro pacyeta J060T0 TEMA0OGMEHA0r0 anta-
para. : :

Kost¢uuuenr tennonepeiaud aAas NJI0CKOH CTEHKH MOMET GbiTh
Haiden no dopMyae

k=

1
i 3 ] [krarim? w2 pad]. (1-34)
{?+ }:+C?+ R'.!:l[‘
A wiiengpaieckoit crenxy

1
! 1 dHﬂ 1
o (Zd;.__l_ﬁ In Gt ‘;_> + Raar

B 2olyap

k=

[kraa/m® 4.2 pa a],

(1-35)
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rAe a, " a, — KO3h(HUMeHTH TENN00TAAauH C BHYTPOHHEH H BHELI-
Hell CTODOH CTEHKH, KKaAA[M?-4.2pad; ‘
3 — TOJIUIIMHA CTEHKH, M;
dom, duap, dep — BHYTPeHHUHA, HADYXHbE M cpPoAHHE jHaMeT pu Tpyo-
KH, M; :
Ryap -— TGPMHMUBCKHO CONPOTHBJIGHHT, YUATLIBAMOUIHE 3arpas-
Honuo ¢ ofeHX CTODOH CTEHKH (HAKHMb, CaXa H T. 1),
M -u-zpadkian; )
A — KO3(PHIHEHT TEMIONPOBOAHOCTH MaTepHaja CTEHKH,
KKaa/m-w-zpad.
[Ipn BeiuucaeHuu d.p, HeoGxoauMo ~cobiAaTh caeiykcliee mpa-
BHJIO:

eCIH @y > &y, TO dop = duap;
eCiH @, R=dy, T0 dep = 0,5 (dan 4 duap):
OC/IH @, <u2, TO dcp = dgu.

Tlpn pacueTe TemnQOOMEHHBIX aNNapaToB, TOMUHHA CTEHOK TPyOOK -
BOTGPHIX HeBenuka, BMecto ¢opmyns (1-35) Moxer GuThb NpHMenena
dopmyna (1-34). Ecau mpH 3T0M dyap/dan<1,5, morpewHocTs pacuera
#e mnpesefaer 39%. '

3HayesHa Rsap OUPENENAOTCA ONBITHBIM TYTEM HJH, €ClH M3IBECT-
HHl TOJILIMHBl CJI0es 3arpg3HeHuil Ha BHYTPeHUeld U HADYKHOH IIOBepX- -
HOCTAX cTeHKH (8; H Op) M TemmompoBodHOCTB {A; H Ag) HX, onpele-
JAKOTCA pacueToM.

Has dopmyan (1-34)

& , &
Raar=r+i:-
s gopmyan (1-35)
3, dy | 8,1
AR

Ilpyrum crocofoM y4eTa BIASHMA 3aCps3HeHHH sBagercs BBelIeHHe
Ko dHLHeHTa HCNOAB30BAHAA MOBEPXHOCTH TemnoobMeHa (.

B sroM csayuae JeficTBHTesbHBIH KoaddHOHEHT TenjoneperauH
OnpeJensiercs NyleM YMHOMEHHS TeOPeTHYECKH MOICYHTaHHOro KoagwpH-
UHeHTa Tel/Ionepefayd Ha BEJIHUHHY @: .

kacﬂcm = kg. (1-36)

B GoneunHcTBe cayuaes @=0,7+0,8.

Ha vpaprennst (1-34) u (1-35) caemyer, uro maa oONpeme/eHHs
koa(ibrukenTa Temnonepenadd HeoGXOAMMO 3HanHe XoaddHUUHEHroB
TeNJI00THAYH ¢ ABYX CTOPOH Temaonepefawulell creuku. MeToaw onpe-
AeneHua KoypHHUHEHTOB TENnoOTHAYH ANA DAINHUHBIX CJAYYdEB TeNJo-
o6MeHa MOJPOOHO H3MOXKEHH B MHOrOUHCJHeHHOH Jurepartype [JI. 4, 18,
20. 21, 22, 33}

Ipr pacuere TenjooGMeEHHOrO annapaTa BechMa BaWHLIM SBJSET-
ct TOYHOE ONpejeneHHe cPejHel pasHOCTH TeMIepa-
TYP MexAy TEeNNAOHOCHTEegAMH (TemMnepaTypHoOro
Hamopa) Atep.

Fd
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XapakTep pacueTHOH 3aBHCMMOCTH JJA ONPENENEHHA TeMIepaTyp-
HOro Hanopa Af.p 33BHCHT OT HampaBleHUd B32HMHOTO JBHKENHS
TEILIOHOCUTE/IEH, KOTOPHE MOryT GbITh CJAEAYIOUIHMH: MPAMOTOK, NPOTH-
BOTOK, ONHOKP2aTHO TeDeKpecTHbld, MHOTOKPATHO IeDeKPecTHHH, mapan-
JIeIBHO-CMEUTAHHBI | MOCAe10BaTeIbHO-CMCLIAHHbL TOK.

[lpn OpAMOTOKe W DPOTHROTOKE, A TAKXKe NPH NOCTOSHHOA TeMIe-
patype oAHoH H3 cpen
Afs — Aty
Alg X
Aty

A oy= (1-37)

In

rae Atg u Afy — cooTBeTCTBEHHO GOabWHA H MOHbUIEH TeMuepaTypHmufl
Hanop MEMXAY TONIOHOCHT@/IAMH N0 KpasiM MOB@PXHO-
cTe Tennaoobumena, °C.

®opmyna (1-37) npu Atg/Afy << 1,7 MokeT GuITh C NOrPeUInOCTEIO
MeHee 204 3aMeneHa dopMy.Ioi

Afg4-At
Atep == —5—'52'—" (1-38)

[pu ncex ApyrEx cxemax TedeHUs

(f — )= —t5)
’ ir 1
t—t,

"’II _t2

Aty =14 (1-39)

In

+ t
rae f ow t; -~ TeMilepaTypsl TDEIOLIBro TeIVIOHOCHTENA HA BXOAS
B annapaT H Ha BuiX0Ae u3 Hero, ° C;

1
ty H Iy —TO Ke [J1 HarpeBaeMoro TeMTOHOCKTead, °C;

¢ — nonpasounslt kK03PPHUHENT, ONpeneaTeMui KaK (VHK-
IAS BCIOMOraTeAbHBIX BeNHUHH P H R, npHuem

f’l tl

g Iy
- (1-40)
t’ --—t” )

1725
=7 1-41
R PR (1-41)

3Hauesing NOTPABOYHOro KOSGGHUKEHTA 1 148 PABJIHYHEIX CXCM
NBHKEHHA TeIOHOCHTeNefi TIpHBeAeHB Ha rpadukax pue. 1-1—1-11,
TAe OHH JaHLl B 34BHCHMOCTH OT XapaKrepa B3aHMHOID HaNpabJIeHHA
noTokoB paGownx cped. TIpE KaKA0M M3 TPadUKOB MMEETCHd COOTBETCT-
Byloillasi cxeMa OBnxenus pabounx cpen. [IItpHxoBka Ha aTHX cxemax
YKa3blBAGT HA Pa3jeicHHe MOTOKOB PaGOUNX CPej Ha OTMe/bHble CTPYH.
Puc. 1-7, nanpnmep, COOTBETCTBYET MepeKpeCTHOMY I1aCTHHYATOMY Tel-
A0oGMeHHOMY amnapary, puc. 1-8 — nyuky 1py8, pre. 1-9 — onuoi TpY-
fe B NOMEpeYHOM MOTOKeE,
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Prc. 1-11.

Hanomennag Merofinka Onpenetenus Af.p CHpaBegnuBa fipH yCa0--
BUH, YTO BOLAHBIE 3KBHBAMEHTH OGUHX TeTlOHOCHTeMeH H Kosthduunent
TeNNoNepes1ayy NPAKTHYECKH HE MEHAWTCA BJOIb NOBEPXHOCTH Harpe-
Ba. Ecau 3T0 ycnoBue He BmMosumercda, TO TeMo06MeHHBI: amnapar
HEOGXOJMMO PACCUHTHIBATE [0 YYACTKAM, ANS KOTOPHX STH BeNHYHHM
MOXKIO TPHHATL NOCTOAHHEIME {(mompoGro oM. [J1. 20]).

CrenudHyYHa METOLHKA TEIIOBOrO PAcUeTa TEMIOOGMEHHLIX annepa-
TOB, TIOBEPXHOCTh TEM/I0OOMEHE KOTOPHIX COCTOHMT H3 OpeGpeHHBIX TpY6.

OcHOBHBIM paCyeTHLIM COOTHONIEHHEM 31eCh ABMAETCH ypaBHeHuHe

Q= kp.o(ty—1,) Fp.c [rranf), ‘ (142

vne Rp.e — KoadHIHEHT TeniooTAaun PeGPUCTOR CTSHH,
Kraa/mi-w-2pad;
Fp.e —noanas maowans peGpPHCTOR NOBEPXHOCTH.
Metoguka onpeneneHust kp ¢ u Fp . nansa s [J1.21].

3. Onpeflenesne KOHCTPYKTHBHEIX pasMepoB

IlomepxnocTh marpeBa kX OoX yXO0TpPYyGYaToro Temaoo6-
M@HHOTIO aNllapaTa CK/JIAAWBAGTCA U3 TOBEPXHOCTSH OTASNbHHIX
Tpy0 TpyOHOro nyuka Tak, uTo

F=rndepln 42, (1-43)
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rae dop —cpemnmA amametp TpyGKH, A;
. L —panuna tpy6en, x;
n —gucio TpyGoK,

4G
S el
"~ =d2, @y 3600

rae G — pacxof TeNIOHOCHTENT B TPYGROM MPOCTPaRCTRe, K2/4;
dsn — BHYTPEHHHUR JHAMBTD TPYGOK, M
W — CKOPOCTh TOIUIOHOCHTeAR B TPyOKax, sfcer;
Y — yAeJbHHE Bec TennoHOCHTend, Kz/m!.

BQJTHEJHHa W Oad MHAKOCTH TNDHHHMAaeT s o6LIgHO B npejenax
05—1,5 mfcex, a nas raaos 5—12 m/cex. IIpu KOMIOHOBKe TPYG B myu-

n (144)

Ke NMpHHEMaeTcd nar TPYGok S=(I,3+1,5)drap, HO He MeHee, HeMm

duap+6 MM

PaaGnska Tpy6ok ®a TpPyGHOR Aocke MOXeT GHTh OCYWECTBAEHA

JH60 [0 CTOPOHAM PaBROCTOPOHHEro TPEeyrosibHuKa, JHGo To KOHLEH-
TPHYCCKHM QKD YKHOCTSIM. ' ;
BuyTpenHu#t JRaMeTp Kopnyca ONHOXOAOBOTO TEMIOOOMEHHHXA

D=D 4 duap + 2 [ck]), : (1-45)

TI® dpap — HAPYKHHA HHAMETP TPYGKH, Cif
D’ — nuametp, Ha KOTOPOM pasMeulaeTcs kpafirmd pan TpyGok
(onpenensierTes no Taba. 1-3) )
K — KONbUEBOH 3a30p MeXAY KpafiRMMH TPyGKaMH H KOpPIyCOM,
ITo ROHCTPYKTHBHHM CcOOGpaXeHHAM NpHAHMaeTcH A=

=06 cu.
Ta6ruga 1-3
Mlannsie pag onpejeneHAA AMameTpa IV KowyXoTpyGmoro
TenI006Me HHAKA
= z, z, x z z
2 7 7 22 439 . | 410
4 19 19 24 517 485
6 37 37 26 613 566
8 61 62 28 721 653
10 91 93 30 823 ' 747
12 127 130 32 : 931 847
14 187 173 34 1 045 953
16 241 223 36 1 165 1 066
18 301 279 38 1.306 " 1185
20 367 341 40 1459 1 310

MNpam erq anne. Z—ofuee 4HCA0 TPyS, pasMerfaeMuix Ha TpyGuolt foeke
10 yr12M paBHOCTOPOHKHX TPeyrOALHUKOB {,POMOAdecKoe” pasMemtenHe); Z,—obimee
9HC/0 TPYG, paaMemmaeMuX Ha TPYGHOR AOCKE 10 KORUEHTPHYECKHM OKPYKHOCTHM.

BRyTpeHHHR HRHAMETP MHOTOXOAOROrO TFema00GMeHHAKA onpeae-
AAGTCH C YUI8TOM Pa3MOUEHHA TNOeperopofok O6HURO rpadbHIeCKHM
nyTeM.




29 OcHOBBI pacteTa Tem006MeHHHX annaparos [P A

Paccrosnue Mexiy TPyOHBIMH OCKAMH (AKTHBHAS OAHHA Tpy6oK)

F
Adgaphz ’

- (1-46)

rae n—uneno TpySok B OAHOM XoAy;
2 —— YHMCJ0 XO[OE.

PaccTofinne MemKIy cerMeHTHBIMY MNCPEropofKAME  MOMET OuTh
OMPEAENEHO MO YPABHEHHIO

mern
—— -4
b= D duasl3) L=y
rae Fym.rp — MIOWAAL TONEPETHOTO _CeUSHHS! MEKTDyOHOro mpocTpan-

CTBa.

HInprna meperopoiok oGkMHe_NpHHAMaeTes pasHofl (0,6 < 0,8) D.
Har cnupanw cnHpanabHOro TeNJooOBMOHHHKE
MOXHO ONPeAeIHTb Caeayiouum obpasoM:

S=b+ 0 [mn], (1-48)
rae b —wupHHa kKauana [sm], opueuMaerca o6uiuHo 6—15 s
0 — Tommuna nucra, MM (AT cTadH b= 2 — 8 Mmm).
Kamnawii BuTOK cnupaneif cTpouTes mo pajguycam r, H r,, KOTOPH®
AN NepPBbIX BUTKOB PaBHBL
d d .
=g n=75+5,
rie d —- nuamMeTp Nepsoro BHTKA BHYTpeHHOH CIHPAIK.

LIeHTpL, 13 KOTOPEIX NPOK3BOAAT NOCTPOSHAE CIUPaAefi, OTCTORT
Apyr oT Apyra Ha paccrosHue S.
Hucno BATKOB cnHpand HaxomsT no dopMy.ae

S S—d\z |, [, .
"*4—3-1-]/(73—) 925 (45

rae !o — AnuHajcnHpanu NpH 4HCle BHTKOB 1.

lo=rn(d — S)n 4 2aSn® [xnu].

(1.50)

‘

Hapyxasit anametp cnnpanrnoro tentoobmensoro anmapata
D=d+2n5 44 [un]. (1-51)

_MomepxuocTe Rarpena naaceraHuUaTOrG TONAOD G
MeHHOrc anmaparTa

F=ab@2n—2)z [#%, (1-52)
r1e 4 M b — MHPHHA K BHICOTA MAACTHH, A

N — YHCAO NIAACTHH;
2 — YHCJ0 CeKIHH.
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llanna ofHOro BETKAa 3MEEBHKOBOTO Tenmnoco6-
MeHHOTro annaparta - :

1=]/nD§M+ K=tDyu [, (1-53)

rae Diy — AHaMeTp BHTKA 3MeeBHKa, i, )
- _h—paccrosanue Memay OCAMH COCOAHHX BHTKOR 3MEeBHKA, M.
O6mas anuna 3MeeBHKa

F
L:M::nDaann—d* ; (1-54)

TA® 11 — YUCIO BHUTKOB 3MG®BHKA;
F — nosepxHocTe Harpeea ameepuka, a2,
d — Hapy®ub AHAMETP TPYGHl aMeemuKa, .

1-3. Bbl MAPHBIE YCTAHOBKH

Bumnapubie ycranoBkm npaMeHsior g KOHUEHTPHDOBAHHA PACTRO-
POB TBEDIBIX HEJIETYYHX BelLECTB NyTeM YJAA/EHHST MHAKOTO JeTYyYero
pacTsopuTens B BHAe Tapa. Bumapusanne OGLIYHO MPOBOAAT TIPH KHNE-
{HY pacTBOpA B OTAEMBHOM BHIIADPHOM annaparte (OpOCTOe BhillapHBa-
HHE) HAM B CHCTeMe@ BHUTAPHBIX ANNapaTos, COCTABJIAIONLIHX MHOTOKOP-
IYCHYI0  (MHOrOCTYMENYATyl0) BHINAPHYIO YCTEHOBKY (MHOTOKpaTHO®
Bunzpusanve). [Ipy npocToM BeMapuBaEMk novyuMBlmHiics B peayb-
TaTe KHNEHUA DACTBOPE BTCPUYHLIA @D BuIGDACHBAIOT & atmocdepy
WiH HAUPABNAIOT B XOrgeHcarop. [lps MHOTOKPaTHOM RHNADHBAHHH
BTODHAELIA Map KaMAOro &MNAPaTa HCTOABAYIOT B KaYecTBe rpewiLero
B C/ICAYIOIEM BLIMAPHOM anmapaTe, B8 KOTOPOM KHIeHHe pacTecpa Be-
AETCHA UPH GOfee HH3KOM NaBJGHHH.

[lpocToe mhnapuBaume MOXKET MPOBOAHTHCA KAK HEMpPepLIBHEIM, TakK
H TePHOLHYECKUM METOLOM; MHOTOXPATHOE — TOALKO HelpepulBHRIM
METOROM,

B sasncumocrn or m3ammuoro HaUpaBJeHHd [apa H pacTBopa,
[IOPEAABACMEIX H3 amnapata B ANNADAT MPH MHOTOKPATHOM BEIIADHBE-
HHH, PA3IHY4I0T BLIMAPHBE YCTAHOBKH IIPAMOTOMHHEIE, [POTHBOTOURIE,
C NapanieNbibiM ¥ €0 CMeLIaHHEIM TOKOM. :

MHorocTynenyaThle BEIMZPHEE YCTaHOBKH MOTYT KOMIOHOBAThCsl H3
BLIIapHBIX ANNapaToB Pa3HYHBIX KOHCTPYKUHIL. )

OCHOBHBEIE THOR BHINMApPHAIX annapaTos OPHBOAATCA B A, 3.

1. Hexotopue cBofictea pacrsopon

Hns pacyercs BEIADHEIX YCTAHOBOK HEOGXOMHMO HMeTh HaHHbIE
O TakuM CBOHCTBAM DAcTBOPOB, KaK TeMIepaTypa KHmemusg (txzn),
TeMnepatypuas aenpeccus (Ay), moA KOTOPOH NOHMMAIOT Pa3HocTh
MEXI1y TemnepaTypOH KHNEHHA DACTBOPA M YMCTOrO PacTBOpHTE/F TIPH
AauNOM NaBAeHNH, YHeJbHAA TEILIOEMKOCTb (Cp), KHHEMATHUECKAR BA3-
KOCTb (V) H Temnonposoanocts (A).

Bce ykasaHnue coiicrsa PacTBOpa B OCHOBHOM ONpEeNeAsIOTCH TPH-
Dojo#t pacTBOpa W ero KoHUeHTpanued. BA3kocTh CHABHO 3aBUCHT OT
TEMMEpATYpbl pACTBOPA, a [eNpeccHA — OT AaBAeHHA. OGHYHO Bee
CBOMCTBA = DACTBOPOB  HAXONAT MO  COOTBETCTBYIOWIHM  TaG/MLUAM
[JI. 32, 33}, coctaBnennbiM Ha oCHORAHMA ODLITHHY JAHHEX.
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3aBUCHMOCTb TEMMOEPATYPHON AenpeccHd OT JABJEHHT MoXeT ObiTh
BHpaxena npubauKesHbiM ypasneduem M. A, Trmenxo:

T
A, = 0,0038724, =

rie A; — TeMniepaTypHas fenpeccus npu aTMocPepHoM naBaeHun (Ge-
perca u3 Tabaui);
T — TeMmepaTypa KHOeHHd pacTBopa, °K;
r —TenaoTa napoolpa3oBaHuA BOALI DPH JABAEHHH HACBIIEHHS,
Kranfie.

-

2. ¥YpapHetina MaTepHajJmHoro GanaHca

KosnvecTpo [BhiNapennofi soabl W npn u3MeHeHHH KOHIEHTPailH{
pactEopa OT b, no b,

W= G-{)-%b‘ [e]. ‘ (155

KOHU.GHTPH]J.H;I pacTeopa B BbIIaPHOM armapare
b,G

e
G——;u’/

raie (j — HauanbHbI BEC pacTBOPa, X2

n

mn
Z W=W,+W,+ ...+ W,—pec punapenold BOjLl B f KOPIyCax, Kz.
1

3. Tennoeofi pacyer BbIMAPHOA YCTAHOBKH HENPEPHIBHOTO JefcTBUS

IlosepxHocTb Harpesa BLINAPHOTO Aannaparta INPH  OAHOKPAaTHOM
BLIIADHBARKME ONpefeadeTcd no dopMyne

Q
F = hAlyon’ (1-56)

rae @ — KOAWUeCTBO Tenaa, IepejaBadeMoroc depe3 IOBEPXHOCTb Ha-
rpeBa BLIMAPHOTO anmapaTa, KKaA/4;
k — xoadunHenT Tenonepenadd, kkaAlm?-zpad
Alpon — noNe3Han pa3HocTh TeMmepatyp, °C,

Algon = Al— 54, (1-57)

rae Al ={ —{" — pasHocTh MeXJY TeMIepaTypaMH HACHILLEHHA rpeio-
uiero ¥ BToOpuyHoro napa, °G;

ZA=—=A,4-A,- A, —cymma TemmepaTypHOH, FHAPOCTATHYECKOR W FHApO-
AunaM#geckoffl menpeccuft, °C.
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npﬂ MEOTOKPATHOM BhLIaPUBAHHH
n
Atnon == Atoﬁm -— Z A. (]'58)
I

rae Afggm = i; — t;l' — Pa3HOCTE MeXIY TeMnepaTypaMH Ha-
CLILBHAS NAPa, TPIOLIero NepByio CTy-
NeHL, W BIOPHHHOrO mapa mochejiHed
crynenu, °C;

I3 n n n
L 1 -l
S A= XA, -+ ZAe + YA, — CYyMMa TeMNepaTypHOA, rHApocTaTHYE-
e . e g CKOH H THADOIMHAMHYECKOH ernpecchd
RO BCCX CTYNGHAX BHINAPHOH YCTaHOB-
=]
Kkn, °C.

[Toneanast pa3HocTb TeMOEpPaTyp PacOPeAeJASTCT MeMKAYy OTA8]b-
HBLIMH CTYI@HSMH MHOTOCTYNEHUaTOH YCTAHOBKM </elyioluM o6pasom
[/1.21, 33, 34]:

NpH pacueTe Ha paBHYK II0BEDPXHOCTb HarpeBa BCeX - alNapaTos
YCTaHOBKH

Qi

Atnoa N

n

npH pacueTa Ha MHHHMAJAbHYI0 CYMMapHyi0 MNOBBDXHOCTL HarpeBa Kop-

NYCOB BHIMAPHOH YCTaHOBKH
Afaon Vi
ks
n

E__Q_—i
ki

1

Afpe (1-60)

rae Q; — TemIoBaf HATpy3Ka i-fl CTymenw;
k; — xo3hpuuEerT Tennonepesayd B 3Tofl CTYNOHE;
{ —TOPA/\KOBBIHE HOMBD CTYNeHH,

HanGonee ®m wmpokoe pacnpocTpaHeHHs B NPOMBIUNIGHHOCTH TONY-
UMM [PAMOTOUYHBI® BBIIAPHEIE YCTAHOBKH,

Pacxon napa ma pummapky ! w2 pacTBopa B NPAMOTOMHOR BeINapHOR
YCTaHOBK® ONpPeJe/AeTCA N0 ypaBHRHHIO

Wa— Yote Z 2yttt eniZn-
d,=— oyz¥atey ‘j{-e’ e B ! (k2 napajwe pacmsopa).
n
(161)




§ 1-4] Pexmnduraumomnible ycTaHOBKH . 929 -

Pacxos napa B NpOTHBOTOUHOR BHINAPHOR YCT2HOBKE

Wall +Y)—ceyx (Y +'Bn)+elzl +

n

d,=
FeoZs b it enagZa
- "

L (w2 napalxe. pacmsopa). (1-61a)

B stax ypasuemnsx W, — KOJAYOCTRO BRITAPeHHOR BOAH,
’ Kzf/iz pacmeopa;
Coyx — TeNa0eMKOCTh GeaBoguch coaw,
Kranlkz-2pad;
€1, €2, €3, ...y En—y — KOJHYECTBO oOTOHpPaeMOTO 3KCTpamapa,
K2{K2. pacmeopa,
X Yuosy 2y Zy ... Zp—y—cyMMaDHele  K03GQHUHEHTH, 3HATGHHS
KOTOPHIX A dopMyant (1-61) npupenenst
B TaGn. 14, a ana dopuyau (1-61a) —
B Taba. 1-5. '
B ypasnenun (1-61a)
ty—1,
b=t

B raba. 1-5 kosddmuuentst « u § uMeloT Te ke 3HAUEHHMT, 4TO H
B Ta6a. 14, a § onpepensiorea mo dopMyaam

gty . Fieity

b= ihh="7"—F;

! iy —t, : iy — 1ty
to—tn
B“Ztﬂ_'tn'

1-4. PEKTH¢HKALIHOHHBIE ¥CTAHOBKH

PexTHOHKAUHOHHBE YCTAHOBKH CAYMAT NAR DAasjeNeHHd KHAKEX
ONHOPOAHREIX cMecefl Ha COCTaBAAOILHE BellecTBa HJAH CPYMIEL COCTaB«
JAAKLHYX BelUlecTB B pe3dyabraTte MPOTHBOTOYHOTO TeNjio- H MaccooOMe-
HAa KHAKOA CMecH H napoB 3ToR cMecu. [Tpouece pexTHQHKALHM MOWKHO
OCYWIECTBHTE B TOM CJyuyae, KOT[a KHNAIAH CMech BHIéaAeT NapH,
coAepiKaliHe Te e KOMIOHEHTH, HO B JApyroff nponopusu; ©G6HYHO
B Mapax MPOUEHT COAePXAHHA KOMMOHEHTOB, KHOAMIMX INPH MAHHOM
JAaBleHHH TpA Gojee HH3KOR TeMmmepaType (JIETKOKHNSLIHE KOMIICHEH-
TH), GOXblle, ueM B JKHAKOA cMech, PextHpHKaUHs MOXKeT ocymecT-
BJIATHCA B DEKTHOUKAUHOHHBIX KOJOHHAX TEPHOJHYECKOTO H HEMpPepHB«
HOTO JAeficTBHA. THNb H KOHCTDYKUMH KOJOHHLIX dNNapaToR TPHBOLAT
‘€A B IV1aBe TpeThed.

TennoBue pacyern peKTHOHKALHOHHEIX YCTAHOBOK Ba3HpyloTca Ha
3akonax (asosoro paBHOBecHa GHHApHHX cMecei (3akomm Jlanastoma,
Payns). B mpaxktrke HAUUIM WIMPOKOE NpPHMEHEHHe rpajuueckde Mero-
AW pacyera HeOGXOAMMOro unena pexTHHHKAUHOHHEIX Tapenok. Mertoxkl
pacuera Hanoxenw 3 [JI. 3, 11, 21, 27]. B eayuasnx, KOrAa KOHUEHTPa-
UHA OAHOrD W3 KOMIOHEeHTOB GHHAPHOR cmecH upesBuluafing Mana (mo-
paaka 0,01--0,001%) wam Korma AHCTHAAAT NPEHMYLIECTBEHHO cofep~
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WHT OJIMH M3 KOMTOHEeHTOR W /ML HHUTOMHOE KOJHUYECTBO BTOPOro
KOMNOHeHTa, rpadiyeckHe pacueThl CTAHOBATCA HENPHMEHHMBIMH H 3a-
MeHs0TeA Gosce rPOMO3AKAMH, HO GoJee TOYHBIMA AHATHTHYECKHMH.
Meroauka ananmTHueckoro pacuera mpusefena B [JI. 3)

1-5. ABCOPBELLHOHHBIE YCTAHOBKH

IMponece noOrJoleHUst Ta308 HAW NapoB MHAKAMH TIOTAOTHTCIAMH
(aGcopbenrtamu) HaseiBaercst abcopOuueil. JTOT Tpouece ABIAETCA H3-
GHpaTenbHBIM M 0GPATHMBIM, YTO RO3BOJSET NPHMEHHMTh €ro Kak AJA no-
JydeHus PaCTBOPOB rA30R B KMAKOCTAX, TAaK W AdA Da3liefleilug raso-
BLIX ¥ TNaPOBBIX CMeced,

A6copbuus ocyuiecTBAAeTest B aGCOPGIHOHHBIX KOJOHHBIX anmapa-
Tax, THMBI U KOHCTDYKUHY KOTOPHIX TPUBOIAATCA B raaBe TpeThek.

Pacuetsl aficopOuMOHHLIX YCTAHOBOK OCHOBLIBAIGTCA Ha  3akoHe
¢ a3oBoro paBHOBecHs ra3 — xuaKocTb {3akon [enpu). Mertonnka Ten-
JIOBBIX pacueToB afcopOGuMonnbix anmapatoB wanoxkena g (J1. {1, 27,291

1-6. THIAPABJTHYECKHH PACYET

luapaeauuteckwit  pacuer TemMoofMeHHHX —annmapaToB  CBOAHTCHA
K onpejlefleHdi0 ToTepb A4BJICHHS MO TPAKTy KakK[I0ro Ha TeNJIOHOCHTE-
Jed oT BXO/a B anmapar /0 BhIX01Aa H3 Hero Ha4 NoiGOpy MPOXOAHBIX
ceueHHHl Mpu 3aJaHHOM Nepenaje JaBneHdil.

OGuiee mateHde JaBaeHus no TPAKTY CKAaAbIBaeTc H3 10TEpb
B 3JeMeHTax anmapaToB: BXOAHEIX W BHIXOAHBIX NaTpyOKax, Kamepax H
KOINeKTOpax, B TpyOHBIX MyYKax H T. M.

Bce conpoTusiaenus [gedsaTcs Ha conpoTdsjenue Tpenua (Aprp) H
MECTHbIE COTPOTHRIEHHS (ApM ¢). [onuoe THAPaB/IHYCCKOE COMPOTHBE-
HHE OTPENeNAeTCH CYMMON YKa3aHHbIX CONPOTHBAeHMH, T. e.

Ap=Aprp 4+ Apu.c. (1-62)
ConpoTHBNEHUA Tponus onpena.umo'rc;r no dopMye

o

Aprp= AL [« 53], (1.63)

d 2g
rie A — Ko3dpHLUHOHT CONPOTHBJIOHUA TPEHUT SIHHHULL OTHOCEs
TeabHolt AIuHK yuacTka (GeapasamepHbiil);
| — nnuua Kawnana, M

@ — CKOPOCTh JBHIKCHHS CPeObl, M/CeK;

1 — yAeabHbll Bec cpeinl, K2/m%;
d = 4f/T1 — 3KBUBAJGHTHLIL AHAMETD CENeHUST KaHada, M

f — niowane nonepeudoro ceuends kKaHana, Mm%

I1 — nepumerp ceuenud, ;

£ — YCKOPeHHS CHIbl THKECTH, Mfcex?,

CyMMa MeCTHLIX CONPOTUBASHHIL

a2

APy = & ;g— ¥ [l fnt), (1:64)

rae §— xo3pHUHEHT MECTHOrO CONPOTHBICHHUT,

Bce Kosh@uuHeHTH MECTHHIX CONPOTKBJACHHA OTHOCATCH K CpefgHed
pacHeTHOH CKOPOCTH ABHIKG@HHT CDPbL
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Pacyernast gopmyna s OrfpefleleHus ruPaBlHIeCKOro CONpPOTHB-
JeHHA TeNI00GMeHHOr0 annapaTa B Le/IOM HMeeT BHZ:

Ap— (Adi + zc)g’gi L )

Kosdpuupenr conpormaaenna 2 NpH TOCTOAMHOM 3HaueHun I/d
3ABHCHT OT ABYX NapaMeTpoB: uucna Pefnoasmaca wu CTENEHH [IepPOXO-
BaTOCTH CTeHOK KaHana. Kosdipumuent mecruoro CONPOTHBAeHHA { 3a-
BHCHT [JaBHHIM 00Pa30M OT TeOMeTPHUECKHX NapamMeTpoB  sjemeHTa
KaHajla, a TaKKe OT HAKOTOPHIX O6ULHX $axTopoB mBMKeHHA ‘(dakTop
dhopuurt Bxosa, Gopmu u YAQNCHHOCTH Pa3fmMuublX GAcOHHHX yvacTed,
DACMONIOKEHHBIX LIePel PACCMATPHBACMEIM 3/EMEHTOM Kxanana, gucna Re
H mp.). -

Merouka pacuera KospHumenTor A M { OPHBOJHTCH B MHOTOUHe-
JIEHHOH JHTepaType, HampuMep B [J1, 6, 20]. :

MoutrocTs, 3aTpauusaemas s Nepemeltensa paGoued cpeat vepea
annapar,

GAp
N= m [xam], (1-66)

TAe G — BecOBOH DPacXol WHAKOCTH Han rasa, Kz/y;
¥ —VAeNuHHA Bec ee, xz/m®;
My — K. . 1. HATHOTATONST HIH Hacoca.
’ »

1-7. PACYHET HA MPOYHOCTh

Tennoo6mennsie aUnaparkl, Kaxk NPaBHO, PABOTAKT NOK AMMIeHHEM
HJH 1oA BakyymoM. OTaenbibe 5JeMeHTH HX, MOABepramliMecs Ha-
PYSKaM, TOAMEHAT DPACUETY HA TPOUHOCTD.

HauGonee PacnpccTpatersl Ten1oo6Menne annapartel IFHAHHAPH-
ueckoil ¢opmu. Ilpn [IPCEKTHPOBAHKH TaKHX anfapaToB WeOGXOAEMO
MPOBECTH PACYET Ha TPOYHOCTH CAEAYIOLHK 3MeMEHTOB anmapara:
UHIMHADHYCCKOR ofevaiikn kopnyca, ero MHHIL, TPYOHBIX pelleToK,
YKPEeNIAIOUAX Koiem OTBepCTuit B Kopayce anmapara; ¢(uranues, onmop
HT I

Cocyaul, paSotaomue HOIL AaBiekHeM <sbie @7 qru, TIPOEKTH-
pywomes, H3roTOBAAIOTES H SKCNIYATHPYIOTCH B COOTBETCTBHH ¢ <«[Ipa-
BHJAAMH yeTpoHcTBa m Gesonacuor SKCILIyaTalldn  COCYNOB, paGoTain-
LUIHX MOA JaBieHHEeM».

Pacuer ma mnpounocrs SJEMENTOB, DaGoTalOWKX TIOL JaBJAeHHeM
Beille 0,7 aru, npoBOmHTCS OGBIYHO B COOTBETCTBUH ¢ «Hopmamu pac-
UeTa 3/EMEHTOB NapOBEIX KOTJOB ma npoanacte» [JI, 5, 10, 24, 30},
BLUIEDIKKH H3 KOTOPRIX NPHBOIATCS HEKe,

Tonuuua crenkn s UHTHBIDHUYECCKOR TaCTH cocyga,
paGotaruiere mop BHYTDEHHHM JaBieHHeM mpy DnfDe<<1,2, onpene-
Afetca no dopmyae ’

PD,
§ = 230%1_—7:—}7 —f— c [MM], ([-67)

TA8 dxon — noNyckaeMoe mampswenue, Kl [
£ — pacieTHoe 1aB/ienHe B anmapate, Kl [cm?;

Dy} Dy — napymnuii u BHYTPEHHHIA AHAMETPHN COCYaa, MM
¢ — KO3QQHIHGHT NPOYHOCTH CBAapHOrO mBa (0,85 = 1,00);
C —npubaeka k pacuernoi TONIUHHE CTOHKH, MM,
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JloIyCKABMO® HATIPAMOHHE NPHHHMASTCA .
Gpon = 'fla;m“- (1-68)

roe ¥ — KoabdHUHEHT, 33aDHCAMA OT KOHCTPYKTHBHBIX H 3KCILTyaTa-
UHOHHBIX Oco0eHRHocTef, pasaeiit 0,70 = 1,00);
a:mn—- HOMHHA/JbHOR NONYCKAGMO® HANpAmeHHe, xi [mm2.
Homunanensie pomyckaemMue HanpikeHHR Aad Haubosnee uwacTo

BCTPEYAONIHXCA Ha NpaKTHKe cTaqtedl mphmeaensl B Tabm. 1-6.
Ta6auya [-6
! o
HomuHATbHEIE NOUYCTHMBIE HANDAKEHUA d .. [JIA CTadei
B 3aBHCHMOCTH OT pacyeTHO# Temmepatypul CTeHKH, k[ [um’

a) ¥Y¥raepoaHCTHE cTaln

Mapka craan
Ct. 2 | 10; 10K| CT. 3 | 15; 15K| Cr. 4 | 20; 20| 25; 25K| 22K
Pacuernan
TeMNeparypa ”
BICHNE, G PacdeTuwfi npenea npoyYHOCTl CTAAH d; PR paCTAXEHHAA, kI [hm?
(mpr 1=20 °C)
s | a5 | a0 | a0 | 8! 4l s | s
20 1,7 | 12,0 | 13,0 | 13,3 | 14,3 | 14,7 | 16,0 | 15,0
200 10,5 | 10,9 | 11,7 | 12,1 | 12,8 | 13,3 | 14,0 | 14,0
260 9,3 9,6 1 10,3 (10,6 | 11,1 ]1L,6 (12,7 12,9
300 85| 881 9,4 9,7 | — 10,5 | 11,5 | 12,2
360 — 7.5 — 8,2 — 9,0] 9,8/ —
400 — | 67| — 7.3 — | 80| 87| —
450 — | 46| — 52| — 56| 5,9 —
500 — 1 25| — 3.0/ — | 3,0] 3,0] —
6) TenaocTofKHE AErHPOBAaHHLE CTANH

. Mapxa ctanu

by :
2 : 12XM 12 XIM® | 12X23M®B | IXIBHIZT
%5 16M | 12MX | I5XM [ (I1Z2MXP |)axMo no TY)| (3H-531) | IXI8HOT
28 uo TVY)

)

%'5 PacdeTnslii npeges NpoYyHOCTH CTANR a§0 Mpr  pacTaxenHH, wxI/um* (npr
2 t=20°C)

g2

L oy | s | s | a5 | 50 | 40 55

20| 13,3 14,0 ] 15,0 15,0 16,5 14,0 13,0
260 12,4 | 12,8 | 13,8 13,8 14,5 13,0 12,2
300§ 11,9 12,6 | 13,3 13,3 14,0 — 12,0
350 | 11,7 1 12,3 (12,6 12,6 13,3 —_ 11,8 .
400 | 11,0 { 11,6 | 12,0 12,0 12,6 — 11,6
460 9,8 10,8 11,3 11,3 11,8 — 10,7
500 6,6 8,4 9,0 9,7 11,3 7,3 10,0
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Jnd CTaNipHOrQ JHATbA HOMHHAJABHHG [OMYyCKAeMHe HANPAKOHHA
HONMHH [PEHEMATbCA B 1,4 pasa MeHblle 3HAYGRHE, YEA3aHHHX
B Ta6a, 14.

Heo6xoaHMa® TOMUIHHA CTOHEH 3JJHENTHYGCKOro JAHHULA
(puc. 1-12) onpejenseTcs no Qopmyne g

pDa D, ;
$ = I00z0p0a— p2hs T & (169

rae Ay — BHICOTA BLINYKJIOA 4acTH LHALLE, MM; :
2=1—d/D, — goadpannesT ocnabioHds OTBOPCTHEM HIH JA30M; ~ .
d —- nuamerp oTsepcTag, su (pEc. 1-12,6).

Jna rayxux gumEm z = 1.

=

f—— Dy o 1[73__,_..‘
a) - 6)

Puc. 1-12. Bunvk/ase SAMRENTETeCKAe AHHIA. -
a—rayxoe; 6 —C Ja308HM OTBEPCTIEM.

BennurHa npubasgd C NpHHEMaeTcd ParHOM:

3 sm npu pacietHoll TommuHe creHkE § — £ << 10 Mm;
2 sm npr s —C = 10,6 5 20 mu;

1 st upu s — C=20,5+ 30 ms;

npu s —C > 30 a4 penmausa npuGaske C = 0.

BuicoTy BHUyRAOR wacTd AHHA HAp HO JOMYyCKaeTcs NPAHHMATHL
Mmenbmefi, gem 0,20),.

B cnysanax, xoraa #£>0,3D3, TONMHHA CTEHKH AHMIA ONPONSMACTCH
M0 yc/I0DHAM NPOYHOCTH LAAHAAPHIecKOro 60pTa nAma [opmyaa (1-67)]

ToNWuHA ONOCKHX DPHBAPHH X JA0HH @K, JIYXHX HId
HMOIOUIAX NeHTpaAbHOe HeyKpernenaoe oTrepete 4, < 0,605 (puc. 1-13,4
0 @ puc. 1-14), onpegenseTca no dopMmynaM:

a) B-CJlyuae, ecin BRINOJIHAOTCA ABa YCJAOBHA

s?

Y
Woer = 112 32 (1-70)
B
P 8§
—_— 29— 1-71
IDOGAOH < R S+DB | ( )
o 0,93s l/ 0,19p 2;_1 . (172)
1—043% 000z0n 5%
' D‘ :

3--2115
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6) B crnyuae, ecau ycaoede (1-70} He BeMOmHsMETCH, TO

8§
(173)

S$17= T T 4 0
1—0,43 —

B

. B) B cayyae, ecJH He punojinderTcs ycnonue (1-71), meofxommmo
YBEJIMUATE TOJNIUMAY LHAHHAPHYECKOHR YaCTH § 10 YAOBNGTBOPEHES Tpe-
Gopannio (1-71), a 3aTeM ompeleAWTb TOMINHHY JOHBITIKA §; COOTBAT-
cTBeHHO 0 dopmyne (1-72), ecnu ycaonue (1-70y coBmogaercd, uim 1o
thopmyne (1-73), ecuH yKa3aHRO® YC.JI0BHE HE BHINO/HIETCA,

\ \ . AR

l
- . 7
'“'_"I =k QT - %'_J',

B i 7

=
=

St Sy ]

o) ) 6)

Pic. 1-13, Tlaockunednpupapivie mOHBILIKH.

St

Bo Beex cayuasx TOMUHHA UKAHHADUYBCKOH YACTH  JIOHAKIUKA
LOJKHA yAOBASTBOPSITL TpeboBaHHo:

PDy

e T ——— 1.7
o P e—— (124}
To/lulHAA TWIOCKHX TNPUBAPHEIX LOHHIIEK, TAYKUX HAM HMEOLIHX
IEHTPaIbHO® OTBEPCTHS, BhINOJIHOHHLIX [0 puc. (1-13,8), onpesensercs

no gopMy.e

’

S
Sg= T2

! Yen

(1-75)
rne si—‘ro.numﬂa NOHBILEKA, onpefsieHHad no dopsyaam (1-72) uau
(1-73) ,
pen — 0,7 +— 0,8 — ko3(UILAEAT TPCUHOCTE CBAPHOTD WBA.

Ilas cocyaos, paforatomux noj AasjerdeM Goiee 35 «f'fcu?, npu-
BapKa OOHBIIKA N0 pHC. 1-13,8 He pekoMenayercs,

[Tpn onpenefieHHH BeNHUHHLL [IONYCKAeMOro HalDAXEHAS [PH pac-
yeTe TJIOCKMX JOHBILEXK mnonpaBouwdblft kosdbuunent 1=0,80.

B Mmecre coegunenusi NOHBILIKA ¢ WAJHHAPHYECKOH YaCThio HeoHXo-
JHMO OCYLIeCTB/siTh 3aKpyLaeHHe nepexofa (pue, 1-13,0) Him Koablle-
ByW BHTOuKY (pHc. 1-13,6) B IOHHIKe.
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‘Pafuyc 3aKPYrAGHAS JOMKEH YIOBJSTBOPATL YCIOBHAM:

1
r=gysn r=5 mm.
ToJIKAA ACHLIMEA §, TOJ KOJbLUEBOH BRTOUKOA AciKuna OLITh HE
MeHe8

S;=>7 S Sa 22 8.

Tonuwuua 01A0CKOR CTeHKH, HE uMeiouci 0TBepCTHE ¥ WTY-
1epOB H YKDEIVIEHHOH pacnopHLIMA 6QITaMH MM CBASAMH, ONpejeseTca
no gopmyae

s =cV pla®- b%) [#n}, (1-76)
roe ¢ = 0,011 —0,017; :

& — PACCTOAKMG MEXAY LEHTPAMH PacnopHEblX OOATOB RJH CBA3eR
B OLHOM DAY, MM; .

b — paccTosHHe MeXAy PAAAMH PACIOPHLIX GONTOB HIH CBA3OH, MM;

P — pacueTHoe AaBienue, Kl [cu®.

71

5,

Puc. 1-14. Tlnockoe noHbII -

Ko, NpABApPEHHOE K Kavepe

¢ oOTouenuoll BHyTpemHell Pnuc. 1-15. 3arayuika, aaxaras
NOBEPXHOCTLIO. MeXAy AByMA QJaHuaMH.

_ Yactu TpyOmoft MOCKH, PaclOJOXEHHLIE DHE NyuKa TPYS, eciM ORH

TpeGyloT YKpelseHHs, [0xKHb ObThb YKPernJeHs! aHKEPHLIME CBAZAMH.

HeofxoauMa® ToAmWKMHE NJAOCKOH 3araymku, a3amaroi
Mem 1y AByMs (nannamu (puc. 1-15), onpenensercs no gopmyne

s1= 04D ]/ 1 oofn.m [v#]. (177
Pafouee fmaB/iesHe He JOJIKHO NPEBHIIATD
S‘Z
p="5625 D; dnon [KL[cr?], (1-78)
i
a HP05H0€ AaBJICHUE TIPH FHAPABIHYECKHX HCHORITaHUAX
2
Prnos < 260 s_; o, (1-79)
u .
rae GE‘O— npejes NpouyHOCTH Ma'repha.ﬂa NpH HCMBITAHHR Ha pacTaKEeHRg

npu 20° C.
3



36  Tennoo6meHHsle annmapathl AAs SHePreTHUECKMX ycravoBok [ [ 2

T'JIABA BTOPAA
TENJIOOBMEHHBIE AININMAPATHI
Mg TENNOSPHKALLHOHHBIX U SHEPTETHYECKHX
YCTAHOBOK

2-1. TENJTOOBMEHHBIE ANIAPATbI CHCTEM
TENNMOCHABXEHHA

TlpuBefeHE OCHOBHBE XAPAKTEPHCTHKH MAPOBONAHBIX ¥ BOJLOBOJLA-
HBIX TelMOOOMEHHBIX aNnapatos, NpejHadHAYSHABIX ANf TNOJLOTpeBa BO-
Abl, MCIOJMB3YeMOll AAS uetell TeMOOHMKALMH H IS [IPOHIBOACTBEHHEIX
Hy®J1. B 3aBHauMOCTH OT HasnaueHMst 370 BePTHKAAbHBle WM TODH3OH-
TaIbHBle KOXKYXoTpyGuartele anmapartsl, Mx pasMepnl M ocrOBHbe Xa-
PaKTEPACTHKH ONPeNefsioTcd YCAOBHAMH PaGOTHL.

Ha puc. 241 mpuBegerbl HeXOTOpPBle KOHCTPYKUHH ammaparos, Mpek-
Ha3HAYEHHBIX A8 TIONOTPeBa BOJAB JAJAA [PORIBOJCTBEHHBIX U OTOMH-
TEJABHBIX ;4_3,1:»(,&. Kparkas texuddeckas XapaKTePHCTHKa annapaTos AaHa
B tada 2-1.

Sxod bodsr Bxod napa

N

Bstzad Eoder
Brod £t

T

=r —
=

re —
L

4

Bs1x07 fodw Bo1zof nondencoma

Puc. 2-1. ToprapguTabHble TeNA0DHKAUHOHHEIE [10A0rPEBATENA
A KOHCTpyKLHA OPI'P3AC.
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Pazmephl napoBomonarpeRaTeldefl KOHCTpYKUHH

Y Yucao tpyvd CeusERe Pasmepsl, MM
¢6o3nade- | [Inaslerp Kop- AJs Opo-
m;ea;:a;l‘ge- nyca D, mum ofuiee m;(;qlileom X;ff 2;2 I i a
350 375/364 4 i 22,1 | 250 | 240 | 120
400 427/409 64 16 32,1 330 250 150
200 529/613 120 30 60,1 415 350 180
600 631/613 220 55 110,5 500 320 200

[MapoBofoHATPEBATEIM KOHCTPYK LHH

£} Yeaosiuoe 0603HayeHHE HarpeRaTedst
fdgx
T =
éi? 330 ‘ 400
EFE| 1l 2| s | 4| s RN
; !
F, M) 3,75/4,75| 5,7 6,5 7,5 17,97 9,42 1 10,87)12,32| 13,77
L, mm 2044124442844 3194 {3544 | 2786 | 3185 !3586 3986 |4 385

[, ma 1500, 1900 2300 | 2550 {3000 |2200 | 2600 {3000 | 3400 | 3800
G, k2 | 370 | 407 | 439 | 453 | 498 ‘ 645 | 696 ’ 758 | 809 | 859

Ha puc. 2-2 moxasaH ropHIOHTAJBHBIH YETHIPEXXOMOBONH [tapoBOmO-
HarpesaTeab ¢ BHYTPeHHHMH KDBIUKAMH Ea 6oaTax XoHerpykuuu Ten-
nosnexTponpoexTa. Koprnyca atux wmarpesaTeneil BHINOAHsIOTCH H3 Gec-
woeHblx Tpy6. Harpenarenshele Tpy6xu JanameTpom 18/16 Mm naroros-
JEHbl H3 NaTyHH. MakcHmanphoe JonycKaeMoe RABJeHHE [J8 napa —
8 ara, ana Boasl — 10 ara. OcHOBuble DAIMEPB H XapaKTEPHCTHKH mMAa-
pIBOLOHATPeBATENel KONCTPYKUMUL TemnosqeKTPONPOeKTa NPHBOLATCH
B Tabn 2-2 w rafa, 2-3.

Ha puc. 2-3 nokazam '<eThIpeXX0L0BoH NapoBOAOHArpeBaTeIb 14
TeNJIO(QUKAUMOUHELIX U OTOMHTEIBHbIX YCTAHOBOK KOHCTpyKuuH [lpom-
crpoéinpoexta. [ToBepXHOCTh HAarpeBa Tenuoo6MeHHOro annapata M3ro-
TOBJAAKT H3 JaTyHHEIX TpyGok AuaMerpoM 16/14 mm. MaxcuMmanbHoe
paGouee faBicHie B Naposoi yacTH 8 ara, B BoAAHOH — 6 ara. Ocuos-
HEI@ paaMepnl H XapAKTEPHCTHKH 5THX NMapOoBOJCHArpeBaTeself npusene-
BE B Tabm 2-4 u 2-5,

B KauecTBe aGOHeHTCKHX ToAGTpeBaTedeil CHCTEM TelocHAGKeHus
[MUPOKO nNpPHMEHAITCA CEKUHOHHble BOAOBOAANLIE TOAOrPEBATENH KOH-
crpykunn Tennocern Mocasepro u TennosnexTponpoeKTa, H3oGparKeH-
HEIE HA pHc. 2-4. [Ing H3roToBJERYs KOPNYCOB. 3THX MNOZOTpPeBATEJCH
MPHMEHSIOT OeCLIOBHble CTalbHbe TPYOH, MOBEPXHOCThL HAarpesa Haro-
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Tabauuya 2-2
TennosnexTponpoexta (puc. 2-2)
Pasumepnl, Mu Juamerp narpyoxon, MM
b f k m n d) d, dy
200 | 200 | 350 | 152 66 108/100,5 44,5/39,5 76/70
200 | 200 | 500 | 127 76 133/125 78/70 108/100,5
250 | 225 | 500 | 150 76 159/150 108/100, 5 108/100,5
350 | 250 | 500 | 185 78 267/252 132/125 159/150
Tabruya 2-3
TenJao3JeKTpoupoeKTa
Ycaosnoe ofosnayeHHe parpepartens
500 ; 600
R t | 2] s | 4| s

14,95 17,7 [ 20,4 (29,1 | 25,8 127,41 32,8| 37,3 | 42,3 47,3
2966 |33b5 |3765 |4165 (4565 3022 |3422 |3822 (4222 | 4522
2200 2500|3000 {3400 (3800 [2202 [2500 |3000 3400 | 3800
904 969 1055 | 1121 | 1187 | 1332|1428 | 1552 1650 | 1748

TOBAAIOT A3 JaTyHHHX TpySok. CoefuHenue CeXUHH TP AMAMETPE KOp-
nycos 100 sy W MeHee MPOMABOLAT HA THYTHX Kanauax; npu GoAbUINX
IHaMeTpax —Ha Kalauax, CBAPEHHHX H3 3BeHbeB. Pafouee gapnenne
TEMNOROCHTEN B TRyGkax — o 10 eTa, B kopmyce — o 6 ara. Ilpu
USTOTOBAGHIE KOpmyca M3 OECIIOBHBIX CTaJLHBIX Tpy6 OTHomenwe Mo-
BEPXHOCTH HarpeBa K oGmeMmy coctaBager 80 s/ u oTHomeHHe Beca
K TIOBEPXHOCTH — okomo B0 kefwm?. OcHoBHBlE pasMephl BOAOBOAMUBIX
nojgorpesarteneil Koucrpykiuun Tennocetn Mocskepro n Temaosfextpo-
NpoeKkTa npHBefedsl B Tafn. 2-6.

B mpoMuIIIEHEOCTH ¥ B CHCTEMaX TOPAYEro BOAQCHAGKEHHA mrpo-
ROe TpHMeHesHe HAllJH BOAOHarpeBaTeH-aKKYMYJAATOPbl, ABIFIOULAECH
AnnapataMy TepHOAMYEecKOno Aedctsud pruc. 2-5, Bona B amux nogonpe-
Barensx HarpeRaercs B Tedenue 4—3 4, a PACXOAYETCA H3 AKKYMYWIA-
Tapa 3a 30—30 mun. BononarpeBaTeqn 3TOH KOHCTPYKLHH H3MGTOBISIOT
€0 CqrepHYECKHMH MR TIOCKAMH KpbiOkamu. Mx emxocts 0,5—10 m3.
3MeeBHKH  aKiyMy/JHTOPE  BETOJHAKT H3 [asoBHiX  TPy6 Juame-
TpoM 1'/;”. PaGouee AaBieHHe B aKKyMyaAsTope: Iasi napa — oo 3—
4 xl'fcx?, aas nomsl — a0 5—6 xl'fcu? Kpamkas XapakTepHCTHKA BOWO-

HarpesaTened-akKyMya9Topos koOHCTPyKukH ITpomcTpoiimpoekra npuse-
AeHa B Tabn. 2-7.
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5

Ta6auya 2-4

PasMepsl napoBofoHarpesateeil KOACTPYKUHR
MpomcTpoiinpoekta (pHc. 2-3)

a ,
Homi;;;glrﬂpe- L, un L, uu: ”ggg;s‘i'%iiﬁ ‘Be:;:i. x}gg:;&
1 1 330 900 1,47 193
2 1 630 1 200 1,93 212
3 2030 1600 2,56 235 1
4 2430 2000 3,18 259
5 2830 2400 3,80 284
6 1655 1200 3,38 286
7 2055 1600 4,47 319
8 2 455 2 000 5.66 | 353 2
9 2 855 2400 6,66 388
12 1 500 900 7,87 651
b 1860 | 1200 10,4 711 |
15 2 260 - 1600 13,75 791 3
14 2 660 2000 17,1 872 '
3 060 2 400 20,4 953
V’ap
1
e 5 el T
4 —_— —
o ?] i C fk_ —— 2 J ézT L
S i C s e i = = )ﬂ ™)
= == sodzy U
= 7 | a
al I A = 3
: i & T S |
Lz :
z; /5 s 1,—
< L -
\ Koudencam

Puc. 2.3. HeTnipexyonoroft maposofoHarpesaTefls KOHCTPYEURA
[MpoMcTpofinpoekra.
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PHe. 2-4, CeKUHOHHEIl BOAOBOAAHOI NOIOrpeBaTefb KOHCTPYKILHH TennoceTa

Mocsuepro 1 Tenso3eKTpoNpoeKTa.

»

Puc. 2-5. BojoHAarpeBaTelH — aKKyMyJaaTophl.
a4 —BePTHKAAbHLI; 6 —TOPHICHTANBHAA.
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Tab6auya 2-7

BononarpeBaTeJH-aKK YMYJAATOPH KOHCTPYKNHH
NpomcrpoiinpoexTa (puc. 2-5)

Texumaccxme xapaxrepme- Homepa naporogonarpesaTesefl
TRRE 1] e 3|+ | s | 6] 7

TeoMeTprueckans em-

KOCTh, A 450 | 680 920 | 1320 (1800 | 2860 | 4620
Eoneanaa eMKocTh, 4 ) 340 | 520 [ 680 |1000 |1350 |2140 | 3450

Hamerp, MM . . . | 620 | 620 | 730 | 900 | 1000 j1140 | 1400
HNawua, mm . . . . .|1500|2125 |2200|2000 |2300 |2800 | 3000
Toamuna Kopmyca, ‘ ;

MM wiwm v ss § 5 5 5 5 5 5 6
Tonmuna AHHINA, MM 7 7 7 8 8 8 10

2-2, TENJIOOBMEHHBIE ANMAPATbBI CHCTEM®
PETEHEPATHBHOro MNOAOrPEBA NHTATEJBHOHM BOJBI

TlpuBonATCA XapaKTepPHCTHKH mojorpeBaTefell BHCOKOTO, CpelHero
H HHBKOTO KaBJeHHA CHCTEM pEereHepaTHRHOro MOAOrpesa, CalbHHKOBHX
noforpeeareneii, oxfnaiuTenefi KoHAeHcaTa W JpPeHaXa M [ea’paTopos,
CepHilHO BHINYCKAeMBIX OTEUECTBEHHBIMH 34BOJAMH.

B Tta6n. 2-8 cofpanbi TeXHHuecKHe JaHHHE MOmOrpesaTtened BHCO-
Koro JaeiaedHs Taraxporckoro XOTenbHOTO 3aBona. '

Ha puc. 2-6 npefcraBneHa KOHCTPYKUHA OAHOrO H3 3aTHX TOROTpe-
pateneit 1B 200/180 No 1. Texunueckde XapaKTepHCTHKY TojOrpeBaTe-
Jefl BHICOKOrO [OABNeHHS, BEITYCKAEMbIX JIeHHWATDAACKHM MeTangruie-
CKHM H  XaphKOBOKHM TypGoreHepaTODHHM 3aBONAMH, JpHDENEHH
B Taba. 2-9. :

CBejleHHs O MOAOTpPEBaTeqAX CpefiHero AaBJeHHA Jans 8 radum. 2-10.

KoHCTPYKIHH ABYX NOAOrpeBaTesieil HH3KONO AABJEHMHA, BHITYCKae-
Mueix JIM3, npueeneuni na puc. 2-7. [lonorperarTesd HH3KOTO JaBJIEHHA
BLUTYCKaI0TCs TaKwe 3aBojamu: Kuposckem, HJI3, Vparsckum TypGo-
MOTOpHEIM H CapaToBCKHM 3aBOLOM TAXKENOTO MallHHOCTpOEHHS. Tex-
HHUECKHE XaPEaKTEPHCTHKH 3THX ifoRorpesaTenefi aasm B Tadn. 2-11
H 2-12, : -

B Ta6a. 2-13 u 2-14 mpuBefeHn J2HHHE TIO TI040TpeBATEasAM, HC-
MONbL3YIOWIMM Tap H3 YNJAOTHEHHH TYPOMH, a Takie 10 OXNagUTenaM
KOHEeHcaTa M ApeHaxa. OxJafHTejn KOHIeHCATa W JApPeHaXa INpHMe-
HAOT B TENJOBBIX CXeMaX B5JeKTPOCTAHUHA M B TeNNOBHX ceTAX. Ouu
CAYXAT IJs1 YCTpaHeHHs BO3MOMHOCTH BCKHIAHWA BOAH Ha YuacTKax
C HU3KHM JIaBJeHueM. YKa3aHHBle OXNaAuTeNd Bunyckawrca Caparos-
CKHM 33BOJIOM TAXEJIOTr0 MAIIMHOCTPOEHHS,

Ha puc. 2-8 npencrasiieHa KOHCTPYKmAs ONHOR M3 Jea’palHOHHHIX
KOJIOHOK, fBJSIOHIHXCH OCHOBHOH uacThlo AeaspaTopoB. Jleaspanmounas
YCTaHOBKA B COﬁpaH&lDM BHAe COCTOHT H3 .ﬂeaapaumﬁﬂoﬁ KONOHKH,
HAeaszpaTopHoro GaKa — akKyMyJAATOpa, OXJafuTeNs1 BHNapa, apMarypbl
H TPYGOTUpPOBOAOB.
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Monorpepatenu Bricoxoro masaenus TaraHporcxoro

MakcHManbabe napaMeTphl

=

Ha Bxojge

% % no:?e mapy
Tun ndgarpesaTess Tun typbrist £R
ag 3 ]
E E b5 b3 Temuepa-
86| 24 | ¢ | ™2 °C
S8E| =E | AE &
I1B 120/180 N2 1 BK 25-2 106 180 18,3 350
IIB 120/180 Ne 2 } 106 180 31,5 415
IIB 150/180 Ne |1 BK 50-3 187 | 180 i8 350
TIB 150/180 N 2 } 187 | 180 | 34 415
T1B 200/180 Ne 1 BT 25-4; BP-6 | 200 180 18 358
} 29,6 435
TIB 200,180 Ne 2 BK 50-3 200 180 34 4]5_
IIB 350/230 N 1 BIIT 50-2, -
BP 25.1, -2 375 | 230 21 355
BPT 25-1.2 36 375
1B 350/230 N 2 BKT 100 375 230 34 420
I1B 350/230 Ne 3 BIIT 50-2-3 375 230 56 450
[1B 425/230 Ne | 504 230 13,2 452
IB 425/230 N2 2 IBK-150 504 230 23 227
I8 425/230 Ne 3 504 230 35 389
I1B 480/230 Ne ! 582 230 12 480
I1B 480/230 Ne 2 } TIBK 200 582 | 230 | 26 345
[1B 480/230 Ne 3 582 230 38 395
TIB 470785 N: 1 CBK-150-1 500 85 8,3 357
AK 70 440 :
1B 470/85 Ne 2 500 85 16,3 445
IB 470/85 Ne 3 CBK 150-1 440 85 34,7 353
I1B 250/180 Ne 1 363 180 12 290
IIB 250/180 Ne 2 ] BK 100-6 363 180 21 350
[1B 250/180 Ne 3 363 180 33 - 410

Mpumedaunrnu I. B con

noaorpeparten,

Temnepatypa nuTaTeaswof

3. duameTp TpyGok cnupamm 323¢3,5 s

poTHBAeHHe 610K2 BEAIOHEHO: CONpOTHBAEHHE Tpex no-

BOZLEl TIDH pacyeTe MPOYHOCTH TPyGHOR CHCTEMA!
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Tabauya 2-8
KOTeJBHOTO 3aroja (puc. 2-6)

Ieapasanue- Koarye- ' Bec mogorpe-
CKO€ conpo- Kouuye- CTBO CIIH- BryTpeunuht paTend, noas
THBJCHIE CTEO XO- paseit B Aauna cmy- | AMAMETD KOP- [ HOCTHK) 3a-
M a0d. cm: ROB no nonorpe- paau, M nmyca, M TIOJTHEHHOTO
BQAe BarteJje, BOOOHA, M
tur,
19,5 3 92 13,2 18,0
19,6 3 92 20,0
- ! 56 2,4 17,4
20 I 56 21,2
23,5 3 148 19,7
23,5 3 148 1 500 24,1
| 13,2
35,5 3 248 32,5
35,5 3 248 ) 34,9
35,5 3 948 38,7
L 2 248 1) 41,7
} 100,3 2 248 44,0
2 248 44,8
L 17,4 ;
l Bnox! 2 280 45
( 137,5 2 280 46,1
2 =4 1 700 il
21,7 1 140
27,1 1 140 34,8
21,7 1 140 |
27,1 - - - — —
.1 - - — - —
21,7 — — i =

IrperateJsieft, Bycknoro W o6patTiioro KJaanama B NMepenyeKHHX TPyS, COeaHHAIMHX

w13 npEHATA 260° C,
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il a2 N

Prc. 2-6. [ToaorpenaTenn BBICOKOrO JaB-
Aedus T1B-200/180 Na L.

Heaspanuonntie KOMGHKK CMEIMBAIOMIEro THIA OC-1, Oc-2, Oc-3
MOBHILIEHHOI'0 AABJIEHHA HMeEWT pabodee masnexune 6 ara. Heaspauuon-
Hble konmonkn Tnnos HC-25, JIC-75, JC4100, [C4150, JC-200, J1C-300
atMocepHoro THMA WMeloT paGouce faBaenHe IE,05—=1,1 ara. Llndper,
CTeNyIOlHe Ba GYKBeHHLIM OfO3HAUEHHEM JeaspaTopoB NOBHIIEHHOrO
A4BJCRHA, YKA3LIBAOT THMBI KOM0HOK 1, 2 M 3, KoTopble OTAHYAIOTCA
KOHUECTBOM H Pa3MepaMy WTYLePOR AJS BBOAA BOJLI, NPOH3BOJHTEN b=
HOCTBIO H TennosbrM GanancoM. Tennosbie Sanamcel ompefensior pac-
HETHbIE DeXHMbl AeasPaTOPOB, K KOTOPHIM NOIKHEI MaKCHMAJBHO TIpH-
6auxaThen paGoude pexume, Ilo TenmoBbiM GadaHcaM HOTHHE BblGH-
PaTeCA THOW YCTAHABJAHBAEGMMWX [MEa’PAUHOHHLIX KOJOHOK. ngpur,
creldylomue 3a OYKBeHHBIM 0003HaueHHEeM AeasapanHoOHHON  KOJOHKH
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Puc, 2.7, TlogorpepaTesn HHAKOTG AABACHHA,
a—rina [MH-200-1; 6 —perenepaTHaNKiL,

amMoctepHoro THma, 03HayaoT MPOH3BOAHTENBHOCTE KoMOHKH, T/4. s
AE23DAUHOHHEIX KOMOHOK fIOBWIUBHHOTO JABJEHHA CTABHT OXJIATHTCTH
BRIIApa ¢ MoBepxHOCcThI0 28 M2 [{as IeaspanHoOHHNX KOJOHOK aTMO-
<epHoro THma cTaBATCA oxAamHTeNH Bhilapa ¢ moBsepxHocThIO 2+ 8, 16
H 24 % Ykasanwse 1easpatopel HIrOTOBAAIOT Ra BapHaynbnckoM ko-
TEABHOM 33B0fle AaTalicKoro coBHapxola g YepHoBHUKOM —MalIHHO-
CTPONTE/IBHOM 3aBose CTaHHCIABCKOTC COBHAPXO3a,

4%
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HH3KOra gaBiaeHHd CapaTochoro 3aBoja TAXENAOTO

MallAHOCTpoeHAA (pHC. 2-7)

Ta6auya 2-12
MogorpepaTean nHTATeAbLHOM B XAMOUHMEHHOH BOABI

= |53 |3z |88 = | EE |,
£ |88 |58 (=T | & | &g, |% °
Loo|zE |y g | Ee |83 |g | E 3
TR |sasliniEilaEli)o: | s
= s22 193= |88 | 83 | g85 | 8¢ Bt 2
[ Lot |2 |z M - B-F-1 | = =H

MmB65SM | — | — |0,05|1911| 3300 | 257 { )

MH65-1 | 73,00 12,0 | 0,05 |2078 | 3578 ; 259

MH-66-2 | 91,0] 12,0 | 4,0 |2042 | 3500 | 259

MH-65-3 | 85,0| 12,0 | 0,05 2078 | 3580 | 259

[H654 | 95,0| 12,0 | 5,4 |2042 | 3555 | 259

MH-80-1 | 110 7,010,05]1730| 3120 | 246

TTH-100-1 | 104 5,5| 0,07 [2167 | 3967 | 348

H-100-2 | 314,0| 15,0 | 0,5 [2938 | 5500 | 520

I1-108 208 5,0 | 0,64 |2250 | 4350 | 340

[IH-130M | 145,0| — | 0,5 [2721 | 5320 | 451 Ma- | 16/14,5

MH-130-1 [135 | 15,0 1 0,5 |3789 | 6990 { 530 | ¢ TyHb

IMH-130-2 | 169 — | 7,0 {3701 ] 6900 | 530 £k60

TIH-130-3 | 169 — | 1,1 [3320| 6500|530

[H-130-4 | 135 | 15,0 | 0,5 |3798 | 7000 | 530

MH-130-5 [ 170 | 15,0 | 7,0 [3701 | 6900 | 530

[H-160 |382,7|15,0| 1,0 {4079 | 8074 | 459

FIH-200-1 [329 | 15,0 | 7,0 |5266 | 11144 | 903

[H-200-2 [329 | 15,0 | 7,0 |4968 | 9110 | 903

[H-250-1 | 270 5,5|0,5 |5000| 9600 | 899

1H-250-2 | 262 | 15,0 | 0,05 [6390 | 12840 | 903

[IH-250-3 | 374,6| 15,0 | 4,0 {5980 | 11409 | 850

[IH60 — | 20,0 — |4235 | 7402 | 354

MH-150 |254,9| — | 2,0 |6223| 11734 | 780

nar2s | — | 13,0 — lissa| 2675 | 164 | L crams | 22/18

[HI-75 — | 40| — |3004 | 5000 | 352 10

[Hr-100 | — | 20,0 — [5524 | 9809 | 354
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TexHudecKas XapaKTePHCTHKa Hdea’palfOHHbIX KOJOHOK MpHBeAeHa
B taba. 2-15,

Ta6ruya 2-15
- lleaspauuoHHbIE KOJNOHKH

TIpoBuoe
O6uwHi Bec Pagouce rHADaBABGEC- [Tpoussomu-
Tun KOJIOHKH, K2 faslenie, | goe jgaedenze, TENLHOCTE;
. amu amu mu .

AC-1 4 564 5 7.5 " 160
OC-2 4 658 5 7,5 225
AG3 4658 5 7,5 225
0C-25-4 922 0,2 2 25
G754 1185 0,2 2 75
I11C-100-4 1 460 0,2 2 100
JAC-150-4 1785 0,2 2 150
I C-200-4 1993 0,2 2 200
JC-300-4 2 603 0,2 2 300

OxnafnTend BhaApa MpefHA3HayeHbl AJST OXNAKJAEHMA HEKOHIeH-
CHpOBABIIErOCH B JeaspallioiHbix Komowkax napa. Oxaaaurenn mnapa
A4 IeadspaTopoB. NOBHEIIEHHOTO AaBJCHHA TPEACTABAANT COGOH BepTH-
KaJbHble Annapathl, COCTOALIHE H3 NAPOBOrO KOpMyca, TpyGHOR cHcTe-
Mbl, Bepxuell M HHKHeil BOASHbIX Kamep. TemreparypHoe pacillHpeHHE
Tpy6OK KOMMNeHcpyeTcs CBOGOJHO MOABEUIEHHOH TPyGHof OCKOH
(puc. 2-9). Oxnaguteau napa ANG AeaspatopoB atMocepAOro THTA
{puc. 2-10) coctoAT M3 Kopnyca, K KOTOPOMY € OAHOH CTODOHB Ha
daanue NpHcoeAMHAETCS BONAHAA KaMepa, ¢ JIPYrofl — npHBapHBaeTCs
n/70cKoe AOHBIIKO. ['OpH3oHTanbHEBI ammnapaT yCTaHaBJ/auBaOT Ha IBYX
omopax. BuyrpH kopnyca nomemaercA TpyOHAS CHCTeMa 3MEeBHKOBOTO
THNA, BHIIOMHEHHAA U3 CTaJbHBX Tpy6 Amamerpom 25X2 mM, pasBafb- -
HoBpaHHMX B TpyGHOR IdocKe.

TeXRHYecKad XapaKTepHMCTHKA OXJaJHTeNA BhIDapa
K Jea’spaniHoOHHAIM KOJOHKAM NOBHINEHHOIO AaBAeHHSH

Bec OXJaARTENT 63 BOMABL, K& + « « « « « « = « o« « » « . 1780
Bec OXJAHTENSA C BOJAOA, K2 + 4 o o + v v o o o o o o o o 2810
- Paloyee paBJeHHe:

‘B MapOBOM MPOCTPAHCTBE, QMU .+ « « - = « « « = + + « 2,5
B BOASIHOM IIPOCTPAHCTBE, GMUL .+ .« « « + + &« = o o = & & 8

[MTpo6Hoe runpaBIHYECKOE AABISHHE:

B NapoBOM (POCTPAHCTBE, @MU .« + « « « + + =« + = =+ & 7,5
B BOASTHOM [POCTPAHCTBE, @MU . « » = « » » « « + « =« 1}

[MoBepxHOCTE TPYBOK, M2  « v « o v o o o o o o ¢ 0 0 0 s 2§
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a

Texnuyeckasn XapaKTepuCTHKA OXJAAHTeR s BHnoapa
K JeaspanHOHHLIM KOJAOHKAM aruoccpepnom‘ THOA

Pa6ogee fabnenne B napoBom npocTpaHcTee, amu . . . . . . . 0,1
PaGouee pasnemne B BOgAHOM NpocTpaHcTRe, @mu « . . . . . . 4

Temnepatypa puinapa, °C . . . . . . ... 95
TeMnepatypa Boan

Ha Bxoae, °C. v v v v s i L e e e e ..
Ha BelXone, °C . .

L T T T T S,

[TpoSuoe THAPABJNYECKOE AaBJCHHE, amil .

KomuuaekT mnoctaBKH Aea3spaTopa

[leaspalHOHHAA KOQOHKA & 2 o v v o v v v v v v u o
OxnapaTens Bhimapa . . . .
Perynnpylomuii kaanag . . .
‘Perynatop ypoHa . . . . .

A T
« e oo L,
N G

T T TR 11 1 o
Perynatop mepeauBa . . « . . . . ... . L A
3anopabfl BeHTHAb D T T T B T U
BosaywHblfi BeHTHAB e e e e e B i ()
BewTHab samopuBid . . . . . L. L .. .. ... L. .. .. 4w
lpegoxpanuteabubit KAAMAH . . . . . 4 v o v v vy ow .. . 2 wWr
UmMnyascuas TpyGka . . . . . . . ... . . .. TERR T
TepMoMeTp pTyTHEE . . S VT T
Manomerp rpyGuatedt . . . . . . .. ... ... L. .. .. L,
Yka3aTenb ypoBHs Bo/bl A€a3paToOpHOro Gaka . . . . . . . . .1 Kom-
: . JIexT

2-3. MACJIO- H BO3RYXOOXJAIHTENHU

B ‘naparpade npencraBgems KOHCTDYKUHH M TexHHYeCKHe NaHHEIe
TEIOCOMEHHBIX  all1apaToB, TPHMeHAEMHX B CXeMax TEN/IOBBIX 3K~
TPHYECKHX CTANUKE JAA OXaaXMIeHHA Macnd, HAYLero Ma CMasky H
PEryIHPOBaHHE MApPOBLIX TYPGHH, H BO3AYXa OXJaXKMAIOUIErQ Texepa-
TOPBI,

B raGa. 2-16 npencrabient TexmHuecKue AaHEble MacjaooXJagHre-
Jiedl, Beimyckaemux JIM3  Kuposckum, XTr3, H3J1 a CapaToBckuM
32BOAOM THXKENON0 MALIHHOCTPOEHHS. .

KoHCTpyRIlHE HEKOTOPHIX THUOBBIX Mac,100X TafiuTeel MpuBe eHbl HA
puc. 2-11 u pue. 2-12,

B Ta6a. 2-17 otaensso npuseaénn Aammbie To M
BhlllycKaeMbiM 3aBogoM Ilsprade.

B ra6n. 2-18 npeactaBaerb TexmHueckHe JauHBIE 110 IIeCTH THHAM
BO3AYXO00XAa4HTENElE, BRUTyCKaeMbix JIM3,

B Taba. 2-19, 2-20 m 2-21 namu XapaXTEPHCTHKH BO3LYX0OXAAAM-
Telded Tpex CEPHH KOHCTPYKUHH 3aBofa dnekrpocuna.

ac/No0XNa AnTeNaM,
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TexHHYECKHE JaHHAKIE

Tennosbre HanBions- | Hanfode-

Tan noTepd, wast Ha- mwaa ko- | Havaae- | Pac-
oxna- | Momgocts | nariougae- | Pacxaa qanpHad HeqHas HASK TEM- X0
IuTe- | FCHOPATO- { MBIS BO3- ) BO3AYX4, | reyqepa- | Temuepa- | nepatypa | BoAw,

a8 pa, k8m | AyX00xna- M cex Typa Bo3- | Typa Bo3- | moas, “C | md/4

JAUTEEM, Ayxa, °C | Avxa, °C
Kem 4
1 500 90 4 56 35 15 9
B
25 45
2 500 150 5 62 35 15 22,5
25,0 85,0
D
3000 170 6 65 15 22,5
25 85,0
4000 200 7 61 25 100
5000
E AL,
6 000 300 11 60 35 15 60
7 500 25 150
11 000 500 18 60 35 15 75
G
12 000 25 175
24 000 900 28 64 35 15 135
I
25 315
K 50 000 1300 40 64 35 28 650
2
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Ta6auya 2-18

BO3AYyX0O0XJaAUTEAH
Boaaym- : E E . g‘g
BE;;:,?:‘O *i‘:,iﬁ;’;‘}ﬁ’;" q;jff ‘§,§ 5 : Bec onrott | E &
nanopa, { BO3AYXa- | yap )] = TaGapaTel, M# | cexuun ¢ 23 E
# 80d. cpmr. | OXA34H- ToB o o8 sogoil, k2 | 2 £3
oem g% | B3s e
L 55 | £F5 cEd
0,1
18201 280K
1,72 15 ! 160 | 1500 X496 1400 | 4
0,28
4,55 15 1 224 | 1500 | 186551 740 | 2000 4
496
0,33 18
3,05
1,08
0,44 199052 000<
2,3 20 1 266 | 1525 X550 2 250 4
0,45
- 24451 170
1,9 25 2 180 | 2150 w596 2 160. 3
1,0
3 1031 740¢
4,82 25 2 | 224 [2740 %596 3500 2
2,6 25 4 264 | 2470 28331398 | 3940 2
X695
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2-4, KOHLEHCATOPBI

B crammonapurix mapoTypGHHHEIX YCTAHOBKAX MHPOKO NPHMEHSIOT-
Cfl TOBEPXHOCTHLHIE KOHAEHCATOPH C BOAANRIM OXxJacIednwem. B mepe- -
ABHKHBHIX NApOTYPGHHHBIX YCTANOBKAX, & TAKKE NPH NOpPLUHeBLIX Mapo-
BbIX MAaIIHHAX HCIOJL3YWTCA BO3AYLIHHIE H HCNAPHTENbHBle KOHIeHCa-
TOPHI, & TaK¥e KOHIEHCATODHl CMEILEHHS.

Puc. 2-13. TMonepeunwit paspes Kongencaropa JIM3 trna 25-K-6 x Typbune
MouHoceThio 25 000 xam.
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Koupencatopsl JleHHHrpajackoro

THn KOHAgeHcaTara \ 25-K-7 } 25-K-8 25-K-9 25-K-10 256-KTI1-1
| :
Tun typ
: Kl 1 -95-
xagjilx;i?:]‘;fm ! AK-25-2 i;rI-Q%IZ AK-25-1 AT-251
\
|
Bec KOHJICHCEITO]J& | .

Gez BoaR, 1 . . 54,5 44 .6 h4,4 44,6 43,7
Hpoéﬁoe rlmpwm ‘

uyeCKoe JaBJEHHE DO- i

LNAHOTO HpOCTpaHCTBa

wljcm? 3 3 3 3 3
Yueao xoaou BDEU;.[ . 2 2 2 2 2
Yucao tpy6. . . 6 000 6 000 4300 4 300 6 000
Hduamerp préor(

MM ., 17/19 17/19 22/24 22/24 17/19
Hanna prﬁoxc w.| 6075 6075 6 080 6 080 6080
Marepuan TpyGok .| JI070-1 JI68 J1070-1
[TosepxuocTs  ox-

NAMACHUA KOHAEHCa-

Topa, M? s & on| 2 Log 2 150 1950 1950 2150
Maowans  cevenrs |

OIHOrO X043 BOALL IO

TpyOkam, #2, . . . . 0,68 0,68 0,82 0,82 0,68
['aapasianueckoe co- |

NPOTHBACHHE KOH/IEH-

caTopa, M 800. cm. . . 4,7 4,7 2,0 3,0 4,7

! |
THm KoumaeHcaTopa 25-KUC-1 | 25-KlIC-2 i?f)-KL{C-.’S | 50-K-1 50-K-2
| ]
Tun Typ
e XHU4 AT-25- -25-9
xa ga [g Tl?;i ui:c'rfng AE»%%-II 1{\]('li 2255-2“ AR-50-1
Bec xkongeHcartopa

6e3 BOAL, m 34,8 32,8 30,8 140 131
[Tpo6uoe rnnpasnu

YeCKOE¢ [1aBJEHHe BO-

ASHOTO MPOCTPaHCTRA,

wlfem® . . 0, 0 L. 3 3 3 2 2

Yucno xonos Bofe! . . 2 2 2 2 2
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Tabanya 2-23
MeTaNlIHYeCKOro 3aBoja
25-KI1-2 25-KT1-3 25-KIT-4 23-KM-1 25-KM-2 25-KM-3 25-KM-4
SUHbBL
ATll-25-1 H AK-25-2 AT-25-1 AIT-25-1 AK-25-2
42,2 40,2 36,2 50 48,5 46,5 44,5
3 3 3 3 3 3 3
2 2 2 2 2 2 2
4420 3 880 3 340 6 000 4 420 3880 3340
22124 | 22/24 | 22/24 | 17/19 | 22/24 | 22/24 92/24
6 080 6080 6080 6080 6 080 6 080 6 080
JI68 JIO 70-1
2000 1 750 1 500 2190 2000 1 750 1500
0,84 0,735 0,635 0,68 0,84 0,735 0,635
2,74 3,5 4,75 4,7 2,74 3,5 4,75
{1 podoasxcenue maba, 2-23
K3 | s0k4 | seks | soke | soK7 | sokd | 100Kl (2 wow
;H'H'b]'
AIT-50-1 AK-50-1 AK-50-1 - — AK-100-1
85 82 81 88 64 55 80
2 3 3 3 3 3 3
2 1 2 2 2 2 1
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THN KOHAEACATOpA 25-KHC-1 | 25-K1[C-2 | 25-KUC-3 ] 50-K-1 l - 50-K.2
Tun Typ
3 AT-25- - 5. .

XapaAKTS PR A | AKED AK-501
Yucno tpy6 . . . .| 4420 3 880 3340 | 6200 6200
Huamerp  Tpy6oek, ‘ :

MM .o L, 22/24 | 22/24 22/24 23/25 23/25
Hauua tpySox, ma . | 6060 6 060 6 060 6 470 6470
Matepuan Tpy6ok .

IToBepxnocth ox-

JNIAMAECHUT KOHfEHCa-

Topa, M* . ., .. 2000 1750 1 500 3120 3120
Hnowans cevenns

0AHOTO X0Ja BOAH TIO

TpyGKam, #%. . . . . 0,84 0,735 0,635 1,29 1,29
uapasnuveckoe co-

NPOTHRIEHHE KOHAeH-

catopa, M g00. cm. . 2,74 3,5 4,75 6,0 | 6,0

HeBckoro 3aBojga um.

Ta6auya 2-24
Kougeucaropsl k Typbunam Ty pGOBO3NY X0 AYBOK

Jeunna

Tun Typduuu j AKB-12| AKB—Q, AKB—-GI AKo—4

Tan KouaencaTopa

TeXnAYeckHe XaPAKTEDHCTHKY

AKn—i2| AKs—9| AKs—6

AK3--4

Bec konjencatopa Gea Bonsl, m

4+ o .

[IpoGuoe runpasauueckoe pasnenwe gns
BOAAHOr0 IPOCTPAaHCTBA, A

.....

Uncmo xog08

Hauna Tpy6or, mm

MosepxnocTb KoHAeHcaTopa no wapywm-
HOMY AHaMeTpy TpyGok, s?

25,0

5455 | 5455 | 3975

1300 [ 1160 480

23,5 | 14,0

12,5

3]

3655

365




§ 2-4] _ Kounencaropu

81

11 podoascenue ma6a. 2-23

100-K-1- (2 xon-

50-K-3 50-K-4 50-K-5 50-K6 | 50K 7 g?;ﬁ:g Xencaropa)
GHHBI
All-50-1 AK-50-1 AK-50-] | —_ —_ AK-100-1
6 200 8 150 6200 6518 6 200 6 200 8 150
23/25
23/25 17/19 23/25 21/25 23/25 23/25 17/19
6 470 7 490 7090 6 480 7090 7090 7 490
J168 - .
3120 3600 3400 3520 3400 3400 3600
1,29 1,85 1,29 1,43 1,99 | 1,29 1,85
6,0 3,4 6,6 4,9 5.6 5,6 3,4

17 podoaxcenue mada. 2-24

TrA TypGHAK AKp—12 AKB—QI AKB—*Ell AKa—4
= THn KoHZeHcaTopa ) _
AKp—I12| AKs—8; AKp—5| AKp—4
TexnuueckHe XapaKTepHCTHKH
MMnowane cedeHHA ofHOrO XoAa TpYy- :
ok, ¥ . . . .. .. .. .. < ... 0,229 10,204(0,117] 0,102
Hopmananouuit pacxoa oxnamaarowefi po-
ae, My oL L. e s+ s e .« s . .| 3800 |2900(2200( 1600
Hopmanenast  pacuernasn TeMnepaTtypa
oxnamgaroumei rogs, °C . . . . . . .| 25 25 25 25
luzpabnndeckoe comporupieHHe Koupen- :
catopa, # 600. ¢m. . . .. .....| 5,0 45| 5,6 | 4,0
PacueTHnift pacxon napa, mfx . . .. .| 45 40 | 28,6 | 18,9
Taaputhl KoHAeHcaTopa, A . -
L 2 S 6800 | 6800 | 5000 | 4 650
IDHPHHA . . . . . . . ... ... .| 2600 [2600] 2300 2300
BBICOTA . , . . , . v e a s e 3800 [ 3800 (32003200
IIpaMedanna; I, Matepuan TpyGok A1 npecHoft BOAK—aTyHb JT 68.

2, Xuametp TpyGox 19/17 sm.
6-—2015
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I'TABA TPETbA

TENJOOBMEHHBIE ANNMAPATBI XHMHUYECKOH
NPOMBIIJEHHOCTH

3-1. KOXKYXOTPYBYATBHIE TEMMNOOBMEHHBLIE ATNMAPATHI

[Npuscaarca OCHOBHble TeXHHuecKde [aHHble, HasHauelHe H KOH-
CTPYKIHH DePTHKAJLHLIX H TOPH3DHTAJbHEIX, OAHOXOJOBEIX H MHOrOX0-
NOBBIX KOXYXOTPYGuaThIX TemTocGMEHHEIX amnaparos, TpelHa3HAueH-
HBIX J1% OCYILeCTBJeHHs ¢JeAYIOUHX MPOlleccoB: Harpes HJAH OXJaX-
nenue KHAKOCTell KuakocTAMH (TennooGMeHHHKH, XOJNCINHIBRUKH); Ha-
TPeB KUIKOCTeH PasIMUHBIMH NapaM (NOLOTPeBATeNH, AedJerMaTops,
KOHIEeHCATOPH); Harpee HIH OXJaXAeHHe TasoB MAAKOCTAMH WJIH pas-
JHUHBIMM NapaMH (XOJNCIHABHMKN M TOZOTPeBaTeNd TascB),

KomyxorpyGuatbie TenaooGMeHHble annaparu nolpasfensior Ha
C/IeYIOLIHE THIBI:

TH — 0aHO- ¥ MHOTOXONOBLIE C HEMOABHKHBIMH TPYOGHBIMH pelleT-
KaMH,
TJl — 0AHO- H MHOTOXOJOBbE ¢ HEMOABHXKHEIMA TPYOHBIMH perler-
KaM# H ¢ JHH30BHIM KOMIIEHCATOPOM Ha XOpnyce,

TIT — aBYX- W YeTHIPeXX0AoBHe C TJaBalolled rOMIOBKOI;

T3 — oHOXO0I0Bble 3JeMeHTHhe Tenn00GMeHHnKy,

B cooTercTBHH ¢ HopManww HMX-105-56 TeniooOMeHHble anma-
paThl WArOTABJMBAIOT K3 YraeponucTlx cranefi mapok Cr. 3, C1. 4,
cTanu 10 wan xucaoTocToiikux cranedi Mapoxk IXISHIT, XI8HI2M2IT,
X18H12M3T. Oduametpsl wx xopunycos pasuw 159, 273, 400, 600, 800,
1000, 1200 u 1400 mm.

TpyGL, upuMeHseMble 148 H3FOTOBJEKHS TeILIOOOMEHHBIX anmapa-
tos, uMetoT aauns 1000, 1500, 2000, 2500, 3000, 3500, 4000, 4500,
5000 u 6000 smu ¢ anamerpamd 252, 38X2 n B7X2,5 MM,

VenoBhuie N4BAEHHA, HA KOTOphie BBINYCKAOT Temioo0MeHHble am-
naparsl, npueegedsl B ta6a. 3-1.

Ta6auga &1

Knaccudukauns TendAooGMeHHBIX anuapaToB
o yCJA0BHbIM MaBIECHHAM

Tun ﬂua.\!erﬁmxopnyca, Py. ke
TH, T2 1569, 273 2,5, 6; 10; 16; 25; 40
TH 400—1 200 2,5, 6; 10; 16
TH 1400 2,5, 6; 10
TII 400—800 2,5; 6; 10; 16
TJI 400—1 400 2,5, 6

Jonyckaemble pafoune IaBiIeHHs B Tena9oGMeHHBIX  annaparax
VMeHbUIA0TCs € POCTOM TEMIepaTypsl TemioHocuTeneh {Tabu. 3-2).
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KoxyxoTpy6uaTee TemooGmenHble annapaTh

83

Hamenenue AONYyCKaeMoro AabBjJeHHA

€ POCTOM TeMOepaTyphl

Ta6auya 32

HanGonbiree Ronyckaemoe paGosee pavrenue Prop, xTjes,
Py, Kjent npH TeMmepaTtype

Ao 200° C Ao 250° C Ao 300° C no 350° C
2,5 2,5 2,3 2,0 1.8
6,0 6,0 5,5 5,0 4,4
10,0 10,0 9,2 8,2 74
16,0 16,0 15,0 13,0 12,0
25,0 25,0 23,0 20,0 18,0
40,0 40,0 37,0 33,0 , 30,0

B rennoobMennbix annapatax THnos TH n TJI tpy6kn B TPYGMHIX
pelseTKax pacrnofaralTCA N0 PAaBHOCTOPOHHEMY TPEYTOJALHHKY, a B Te-
naooGumennnkax tna TIl aas obneryeHus 4HCTKH MeXTpYGHOrG npo-
CTPaHCTBA — N0 KBaJpary.

TenaocobMenrbie annapaTsl HATOTOBMSIIOT OAHO-, ABYX-, WeTHpex- W
WECTHXONOBLIMH 110 TPyGHOMY DPOCTPAHCTBY. B MEKTPYSHOM MPOCTpaH-
CTBE YCTAHABJIMBAIOT CErMeHTHble NeperopaaKu.

6

PaccTosiHHA Mew Ay CerMeHTHRMH
neperopoAKaMH B MeXTpyOHOM mpocTpaHCTBe

JlnaMeTp Kopnyca Tenso-

ofMeHHOrQ anmnapaTta, MM

159
273
400
600
800
1000
1200
1 400

Paccronnne Mexay
TEperapoikaMn, MM.

200
300
300
400
400
500
600
700
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WHIKOCTb—¥WHIKOCTh HJIH Dap—wuAKOCTh (/JAdaMmeTpni u

. Ta6auga 33
ITyuepst AJIA TeRAOOSMEHHBHIX ANNAPATOR NPH TENAOHOCHTEAAX

pacooNoXeHHe WITYUEPOR AJXA ra3a yxalblBAOTCH B 3aKa3se

Ha TenJoOJMeHHHII ammapar)

JlraMeTpel KOPNycoB, MM
Oﬁm*'a"f;‘;‘;ug,;;?“‘"*““ 159 | 273 | 400 | 600 | 800 | 1 000 1200| 1 400
JlnaveTpsl WTYLeDOBR, HM
A—BX0J1 M BHIXOH TeILIONOCHTE-

N8 B TPYOHOM TPOCTPAKCT- .

BE + + .+ 4« « - . « . . 99| 80[100(150]|2004250|300| 350
B—sBxoa u BREIXOZ TENIQHOCH- ; :
© Tead B MeXTDPYOHOM RpGCT-

paHctBe . . . . . . . . .| 80 |100|150(200| 250|300 400| 500
B—Buixoa xoHaencaTa (ocTaTka

KHAKOGTH) HIM Bo3jayxa . .| 25 | 32| 40| 70| 80100 125]| 150
F'—onopoxuenne . . . . . . .| — | —| 25| 32] 40| 50 70| 80

. TennooGmenusle annapatel tines TH, TIT u TJl
C PasJHYHBIMH TUMAMH KDHIUIEK, TPUMEHAEMbIX B PA3NTHYHLIX COUeTa-
Hugx, Kpuiuxi MoryT ObITh: KaMepHbie CBapHHe ¢ TJIOCKHMH JAOHBII-
KaMi, SJVIMATHYGOKIE, KAMEPHLE DaidbeMHble, SJJIHITHYECKHe OTKHAHbIE

H KaMeDHBlg ONOPHLBIE.

H3roTaBJHBAOT

B raGnuuax HcRONMbAaOBaHBL CAEAYHLME YCAOBHHE OOGC3HAYEHHS:
d — RapyxHbfl guamerp TPyGnl, M,
dy — YCNOBHBIH THaMeTp IUTYLEpa, MA;

{ — pnuna TpyOe1, M

H — o0was peicoTa (MO KPLILIKAM) BEPTHKA/JBHOTO HJAH AJIHHA ro-
PH30HTAALHOrO TenJOOOMEHHOrO annapaTa, MM;

Fy — ycaoBHas nosepxHocTh Temnoo6MeHa, M3
Fy — pacyeTHas nosepxHoCTbh TennoobMena, #%;
fi» fa—nuomwagn cevenus cooTBeTCTBEHHO MeXTpYBuoro u TpySHOrO

MPOCTPAaHCTB, M%;

Py — ycaosHoe namneude, ki [cm?;
N — KOJHYeCTBO TPyd, LiT.;

G — Bec 3anoJyHeHHoro TenaooOMEHHOro anmapata, K2;
Go — CyXoil pec Tefno06MEHHOrO anmapaTa, K2;

G, — cyMmapupii BEC KphiLEK, TPYOHHX IMIHT H MTYLEPOB, KZ;

~ Gy—pec 1 noe. x nysra n obevaiiry, xz;
:° (0, —pec #HAKOCTH C yaedeHbM BecoM 1200 x2/#' B ofbeMe xpul-

; HieK, KZ;

nyca padHoft 1 M, Kz

t —mar pa3bupku TPyOuOH peleTKH, MM;
Jé |3 — BBLIETBl WITYLEPOB, MM,

Iy — paccrosnue oT TPySHOH pelleTKM 0 OCH IITYUEpa, M.

G, — BeC MMIKOCTH ¢ yaenabHnM Becom 1200 xz2/# B o6beme kop-
y P
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CBAPHBIE KDPhILIKA € NJOCKRMH JOHLILKAMH.
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Ta6Mqa 3-4

Ycnomnble faBrenHs H BecoBoe AaHHEIR O{HOXONOBBIX
TemJI006MeHHRNIX annapaTor tana TH

HuameTp Kopnyca, mum

TexHHyecKHe XapaKTepPHCTHKH

159
Py, K2jcm? P e e e 2,5 6 10 16 2 40
T R A S I 83 89 108 119 166 175
Gayel62 wowom & 3 5 wow & 3 32
Gakz o o v v oo ... 8
s K2 505 0 v o wier v v s 18,6
11 podorncenne maéa. 35
JluaMeTp Kopnyca, Ma
Texunyeckue XapakTepHCTHKH
273
Py, wzfem® . . ... ... 2,5. 6 ) 10 16 25 40.
ke 0.0 0., 108 [17 151 180 243 321
Goowkz . o v oo 9% .
G Ke o v v o v o, .. v 37
Gy K2 o« uwow - 54,3 .

[Mpumedvanusn 1. Gy=
2. G=Gg+G+G,d.

PacueTnas noBepxuocTs TennooGMena (yHCaAATENR
H mauHa TpyGox (3namMeHaTenb ppobH,

Gl

Tabauua 56
ApobH, )
MAM) 0O LHOXO0J0BEIX

Ten1oofMeHHrX annapatos THnoB TH u TJ (puc. 3-2)
C AHameTpamu xopnycos of 400 go 800 mm

,U,Ha:.(e'rp KOpNyca anuapaTa, s o- i o
40 | 690 | 800 =2 “E
S u0
Obutee xoamyecTno TPYBOK B TENAOOGMEHHOM anmapaTe, [T, E E §

2t | sy [ | su 211 97 Susy
9/1 000 o —z o — — 10
13/1 500 — —_ —_ _ —_ 12
18/2 000 — — —_ — — 16
23/2 500 — | 21/1500 s — mis 20
28/3 000 — 28/2 000 - = 25/1500| 25
33/3 5800 [ 32/1 500 35/2 500 — — 33/2 000 32
43/4 500 | 44/2 000 42/3 000 —_ 36/1 500 | 42/2 500 40
48/5000 | 54/2500 | 49/3 500 — 48/2000( 51/3 Q00 50
56,6 000 | 65/3 000 | 57/4 000 —_ 61/2500| 68/4 000 65
= 87/4000 | 71/5000 | 77/2000( 74/3000| 85/5000| 80
— 98/4500 | 85/6000 | 97/2500 | 99/4 000 | 103/6000| 100

— | 132/6 000 — | 11773000 124/5 000 — 125 °
—_ — - 157/4 000 | 149/6 000 —_— 160
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Tadauya 39

Paamepn mTynepos oXHOXONOBHX TEIIOOGMEHRMX
amnapatoB thonoB TH n T/, su

Teni Pasuepsr JluaMeTp Kopnyca anmapaTa, um
mrynepa | (puc. 3.2) 400 60 | 80 |ton | 1a0] 140
dy 100 150 200 | 250 | 300 350
A 1 140 140 140 1680 | 1580.. 150
I 140 150 176 | 230 | 230 250
dy 150 200 256 | 300 | 400 500
B 1, 140 140 140 150 150 150
ly 175 210 | 250 | 230 | 310 360
dy 40 70 80 | 100 123 150
B
I, 140 140 140 150 | 150 150

Pasamep /1 -1 # 3aBUCHMOCTH OT COUYETAaHHA KDHIUEK TenaoobMeH-
HEX ammapatos tanma TH u TJI nsmexmerea B clemyiomny npesenax:

Jlramerp rKopnyca [Mpesensr uamene Hus:
annapata, M pasMepa H—I, muM
400 Ot 260 ao 530
600 Ot 370 p0 680
800 Ot 470 no 1130
1000 Ot 570 no 1280
1200 Or 670 1o 1430

1 400 Or 770 no 1600
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Puc. 3-3. Jpyxxonoseie temnoobmennme annapata tena TH u TJL.
a—Ttitna TH ¢ AByMA SANHNTAYeCKHME KpblwkaMi; 6 —Tuna TJI ¢ olnolt cpaproft B
ONHOH 3JNUOTHYCCKOM KPBIWKAMH; 8 —rODH3OHTaAbHER THNa TH ¢ onHof KaMepHo#t

€BapHOR H 0fAHOH 3AMHHTHYECKDH KPHIUKAMH.
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Ta6auya 312

Pacuernag nomepxdocrs TenAooGMeHa  (YHCAATENs  apolm, Mm?)
H JanHa Tpy6ok (3HaMeHaTenr ApPoGH, MM) YeTHPEeXXOMOBHX
TenaooGmMennnx anmaparos THmos TH ® TJY ¢ pgHaMerpamum
Kopnycos ot 400 no 600 #m

JlnaMeTp Kopfyca anmapaTa, MM
400 [ : 600 Yeaomuan
MOBEPKHOCTh
O6uree KoamdecTRO TPYGOK B TennooOMeHHOM annapare, WT. Tet:l:;olo-g:le-
100 | 260 104

7/1 000 — — 10
11/1 500 — — 12
15/2 000 — — 16
19/2 500 — 18/1 500 20
27/3 500 — 24/2 000 25
31/4 000 —_ 30/2 500 32
39/5 000 38/2 000 49/3 500 40
46/6 000 48/2 500 | 49/4 000 50
— 5873000 6175000 : 65
- 78/4 000 73/6 000 80
— 100/5 000 — 100

Jas yBenuuenHda NOBEPXHOCTH Harpesa ueTHIPEXXOACBRIE TeEMI00G-
MeHHble annapathl THma TH wMoryr G6HITE CcxOMNOHOBa®HE B O6JIOKH

{puc. 3-5).
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Puc. 3-4. UeThipexxooBof Tennoo6MeHHbift anmapat TAna TH.
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§ 3-1 1 KoxyxoTpy6uaThie Ten1oo6MeHHBlE annapa'rﬁ 101

Tabauya 315

PacueTmas NoBepxHOCTH TendooGMera (YACAHTeAL APOGH, %)
2 gaEBa Tpy6ok (3HAMeHaTeAb APOGH, M.4) WeCTAXONOBHX
TenA006MerBn X annapatoB TanoB TH u TJI (puc. 3-6)
¢ AEamerpaMu KopuycoB oT 400 go 800 s

IluaMeTp xopnyca ammapata, Ma
0 | 600 | 803 by
HOCTh
O6miee KoAHYeCTAD TPYGOK B TeMIOOGMEHHOM ANNApaTe, MIT. Yemnnoob-
= MeHa, #1
102 | 258 | 114 f 468 204
7/1 000 — — —_ — 10
- 11/1 500 - — —_ A e o 12
15/2 000 - — - —- 16
19/2 500 — 19/1 500 — —_ 20
23/3 000 — 26/2 000 — — 256
31/4 000 — 33/2 500 — —_ 32
39/5000 | 39/2000 .| 40/3000 — — 40
47/6 000 | 49,2500 | 47/3 500 - _ 47/2000 50
— 59/3000 | 60/4 500 — 59/2 500 | 65
— 79/4000 | 81/6000 — 83/3 500 80
— 100/5 000 — 92/2500 .| 95/4 000 100
— — — 130/3 500 120/5 000 125
— — — 16874 500 - 160
— - = 226/6 000 o 200

Ta6auya 316

PacuetHas noBepxHOCTL TemnooGMeda (uHCAHTERL APOGE, M?)
H AnruAa TpyGok (3HaMeHaTeldb ApoGH, M) MeCTHXOAOBHX
TenaooGmMennux agnapatoB THooB TH m TJI ¢ gmamerpamu

Kopuycos ot 1000 a0 1400 aeme ' ’

Jluamerp KopuyCa: anmapaTta, Mu
- 1000 | 1200 | 1400 Yoman
Obilee KOARILCTBO TPYSOK B TEMNOOOMERHOM anna'pare, mT. i T:&CJ&_
78 | ml | 118 sio | 1% |
—_— 97/2500 - —_ —_ —_ 100
— 117/3000| — —_ — —_ 125
176/3 000 | 157/4000 - — — —_ 160
206/3 500 | 197/5000 — 2073500 — —_ 200
266/4 500 — 263/3000 | 267 /4 500 — - {238/3000 250
297/5 000 - 308/3500 | 297/5000 — 319/4000 | . 320
— — 39814500 — 428/3500 | 401 /5000 400 .

532/6000| — | 491/4000 | 483/6000| 500 -
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Tab6auya 318

PacyeTHad DoBRepxHOCTH TemdoofMeHa (YHCIHTeAb ApobH, m?)
JBYXXO0 KOBH X
TenJoo6MeHHbIX anoapatoB Tuna TH (puc. 3-7) ¢ guameTpamMu
KopuycoB oT 400 o 800 st

¥ JAanpa Tpybox (3mamenarteas JApo0H,

MAM)

JluaseTp KOpOyca amnapaTa, MM

¥Ycnopuaano-
BEPXHOCThH TEM-

400 | 600 I 800 nmoo6mena, s2
6/1 000 - - 6
9/1 500 - - 10

12/2 000 - e 12
15/2500 13/1 000 — 16
19/3 000 21/1 500 — 20
25/4 000 — — 25
31/5 000 2872000 - 32
37/6 000 35/2 500 s 40

— 43/3 000 — 50

— 57/4 000 59/2 000 65

— 72/5 000 75/2 500 80

— 86/6 000 90/3 000 100

— _ 121/4 000 125

— — 152/5 000 160

s - 182/6 000 200

Hpusmeqanna: |. Hapysuuwit auavetp Tpyfox 25 ma,
2. [Uar pasGueka TpyGuoft peweTKH 32 ma.

Ta6auya 3-19

YCcHoBHBIC JaBNeHHSA, BeCOBble JaHHLIE, NJIOWATH CedeHHA
MeKTPYGHOTO H TPYyGHOrO NPOCTPAHCTB JABYXX0HOBLIX
Tennoo6MeHHbIX aunapatoB THua TIl ¢ JHaAMETpaMH KopnycCoB
ot 400 go 800 ma '

TexHuueckne xa-
PaKTEPUCTHKH

JlHaMeTp Kapnyca, M

400 | 600 | 800
Py, kljem? . .| 2,51 6 ‘ 10| 2,5 ‘ 6| 1025 6 10
Gy, K2 264 | 291 | 393 | 457 | 565 | T30 | 802 {1015 |1 404
G,, Kz 120 | 120 | 130 | 255 | 269 | 284 | 522 | 522 542
G K2 4 5 5 101 288 800
G,, k2 . . 137 316 535
[ R 0,087 0,192 0,310
Foor % & o 0,028 0,064 0,135
n, 1T. 80 186 392
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. Taﬁ.rrm{a 320
Paszmepsl H pacnosoyeHHe MTYUEPOB JBYXXO0XOBRIX
TennooOMedHEX annapaToB THna TII, smmu

JHaMeTp KOpPIIyca annapara, M .
Tun wryuepa Paamepu -
400 600 860
dy 100 . 150 200
A [ 140 140 140
L 140 150 175
dy 150 - 200 . 250
B I 140 140 140
Iy 175 210 230
dy 40 70 80
B Iy 140 140 140

Pasmep H —1 B 3aBHCHMOCTH OT COYETAHHA KpHIMNIEK TEWNOGGMEH-
HHX annapatoB Tuna TI1 u3amcHseTcs B C/leAyiOWMX Npefenax:

JuameTp kopnyca Mpe genu: HaMeHeHHS,
annapaTa, M pasmepa H—I, i
400 Ot 320 go 580
600 Ot 390 no 710
800 Ot 490 no 1250
‘ Tabiuya 321

PacueTHag mOBepXHOCTh TemdooOMeHa (YHCAHTENb ApPOGH, m3)

H JIHHA Tpydok (3HaMeHaTeab APOGH, .MM) YeTHPEeXX0JOBHX

Tenn006MeHHbHX ammapaTos Tuoa TH ¢ gHaMeTpaMu KopmycoB
ot 400 a0 800 a4 i

JlnameTp Kopnoyca annapara, MM YeaoBHad no-
1 BEPXHOCTH Teld-

400 600 800 noaGMeHa, Md
6/1 000 = oy 6
9/1500 . — . 10
12/2 000 13/1 000 — 12
15/2 500 e — 16
18/3 000 20/1 500 _— 20
24/4 000 27/2 000 — 25
30/5 000 33/2 500 — 32
36/6 000 40/3 000 -— 40
— 54/4 000 _ . 50
— 68/5 000 57/2 000 " 65
- 82/6 000 71/2 500 80
— == 86/3 000 100
_ s 116/4 000 125
s it 146/5 000 160
e — 176/6 000 200
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flnomangn ceuennsg

MeXTpyOHOro

H Tpy6GHOro

Tabauya 322
OPOCTPaHCTH

H KOJHYECTBO TPYGOK 4eTHIPEXXOJ0BBX TeNJO0OMEHHBIX

annaparoB Tupa TII

¥caoauple 0603H3ue-
HHA H pa3zMepHocTH

JluameTp KOopnyca, Mm

400 690 800
Py HiThew s & % 76 176 376
Bud® maw 24 0,089 0,197 0,318
foom® o 0 0L, 0,026 U,Uﬁl' 0,130

MTpuvMedanHsd:

1. Pasmepsl H pacfiogokKedye UTYIEPOB,
AalHbIe 1€ e, UTo ¥y JABYXXOLOBLIX Ten/oofMeRuikos (Taba. 3-19 u tafa. 3-20).

2, Hapyxublfl anavetp Tpyfiox 25 wmm.
3. Ular paa6busBku TpyOHLIX ZocoK 32 i,

4 TAaKX¢ BecaBHe

57
EN—
||l e':-‘,a-—— Paenopra -
i
w=$ I
Il
I 8=t

Prie. 3-8. Cexis aneneHTHOro TemnoobMeHHOrQ anaparta.
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108 Tenacodveunsie annapartsl XaMdueckoil mpomuiunensocty [ Ca. 3

Tennoo6Mennsie annapaThl THoa T €OCTaBAAKT H3 OQHOXOAOQBBIX
TennoofMensbix annapartos tiaa TH ¢ guamerpamu Kopnycos 159 u
273 ms, B3ATHX Oe3 KPLIUIEK W COeAWHeHHBIX B OJOKH ¢ MOMOLUBIO Ka-
naueil. Ha puc. 3-8 u 3-9 npneeaedbl ONpAMepbl KOMTIOHOBOK.

3-2. TENJIOOBMEHHBIE ANMAPATHI
THMA «TPYGA B TPYBE»

Hopmaan3soBanuble TeNJA00OMeHHbE amnapaThl THMA «Tpyba B TpY-
Ge» W3TOTOBAAIOT N3 YIVIEPOAMCTEIX M KHCJIOTOCTOHKMX craneii. Onw
TpeNna3fayanTca NS TelJooGMeHa MeXiy Tra3ami, MKYUIKOCTAMH H
napamH.

Tennoo6MeHuble annapatel THHA «Tpy6a 8 Tpybe» M3rOTOBAAIOT
JKECTKOH KOHCTPYKiuM (ycaoBHo oGosmavarores TT), ¢ caapunkoM Ha
0THOM KoHUe TpyOe (yciaoBao ofosnauaiorcs TT-¢) uan ¢ <CalbHHKaMH
¥a ofoux xounax tpyow (TT-p). Ilpumeps npmsenesst k2 pic. 3-10.

e — WD/
( | {
e

a)

|
Pw

6

Pue. 3-10. Paaaudanie BapHaHTHl KOHCTPYKLUHM TenJooGMeHHaro
annapara TAna ,TpySa B tpyfe®.
a—koHeTpyxiua Tuna TT; 6 —koHCTpyKUHA THna TT-c;
a—Tun TT-p.
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HKecTKas KOHCTPYKUHA TPHMEHFETCS B CJAy4asix, KOrga PasHOCTh TeM-
nepaTyp HapyXHOH H BHYTPeHHeHl TPY6 HeBeAHKA ¥ KonAa He Tpelyer-
cf MexaHuueckas uHcTka TpyG. TemmooGMexruble anmapaThl Thma TT-c
MPHMEHAKOTCH B C/y4anX, KOTAa HeoOXOIHMA KOMIEHCALMS TeMmeparyp-
nHX pacmupenuii. Tennoobmennne amnaparst Tena TT-p mpuMerswoTcs
B C/yuafx, KOrAa NpH 3KCMIyaTalHu TennooGMeHHHKa TpeGyercd noa-
HLIH JEMOHTaXK BHYTPeHHHX TPYS.

" Tennoo6Mmenste anmnapatsl ¢ npaammﬂoﬁ NOBEPXHOCTRIO TemioobMe- -
Ea MoAydaioT NmyTeM MOCAELOBATE BHOTO WJH NapaJjjlelkHoro <oegHHe-
HHS HOPMAJIH30BAaHHBLIX 3/1€MEHTOB B CeKUHH. [IpOMAHIILIEHHOCTE BHITY-
cKaer anemedtnl TT38 u TT76. OCHOBHHe MapaMeTpH 3THX 3JEeMEHTOB
NpHBEIEHE! B Taﬁn 3-23.

Tabauya 323

- lleMeATH TenNooGMEHHHIX aumapaTorR THEA ,Tpy6a B TpyGew — —
u =) i . a " N P
: (<) N % 2] ]
z =g = 2 2%, 8583 3 £E
U@ 3] B =h & =T . ol
TR o as X = FCEm ot g
@ B % 1-;:; v Qe *'S
g | o8 8= asoo @ 58
o = i = oz E oE5E w ]
2 o sbe 2u% Eu 2% = a5
© = GRS =ra OE&A" °Eu|- = Can
Oa Halx Hia e Eoas Ruogo = Eex

TT38 764 | 38X2,5 |0,000855( 0,00261 | - 3000 0,358,

HAH HIH
6000 | 0,716
TT76 | 108)4 | 764 |0,00364 | 0,00322 | 3000 { 0,716
HIH HAH
6 000 1,432

Tabruya 324

,H.onycxaenme RapJeRHA And
sxemenToB TenoB TT38 u TT76
B 3aBHCHMOCTH OT TemOepaTypH &

TemnepaTypHad CTYTeAb

¥YcaopHoe nauw- o o
Foromice % | p=nr gy | 11 q21—300° )

= Pa6ouee Nabiaenne, KF/cu?

Jo 6 6 5
10 10 8 z
16 16 13
25 25 20
40 40 . 32

64 64 50
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Teoao06MeHHEIE anmapaThl

22 Tum TT.38 i
% s“; % ;5%; Kontectso [aGapiTanie pasvepnt?, my E§ )
E2f | = BEls g z =5
1,0 3 11 3 | 1 |3500| 400 | 200| — 100
6 0,7 1 1 {6500 — | — | — 60
1,5 3 1,8 5 | 1 [3500| 800 | 200 — 170
6 1,4 2 | 1 16500| 200| 200 | — 125
2,5 3 2.8 7 | 1 |3500 (1200 200 | — 240
6 2,1 3 01 6500 | 400 | 200 | — 190
3 50 |14 | 1 [3500 2600 | 200 | - 470
4,0 3 5,0 |14 | 2 [3500 {1200 | 200 | 300 410
6 36 [ 5 | 1 |6500| so0 | 200 | — 310 ]
6,0 3 7,5 |21 | 3 |3500 |1200| 200! 400 710
G 5,0 7 1 |6500 (1200 200 — 436
3 10,0 |28 | 2 |3500 (2600 | 200 | 300 940
10,0 6 10,0 |14 | 1 |6500 2600 200 | — 870
6 10,0 |14 | 2 6500|2600 | 200 | 300 870
15,0 3 15,0 |42 | 3 |3500 (2600 | 200 | 400 | 1415
6 15,0 |21 | 3 /6500|1200 | 200 | 400 | 1290
20,0 6 20,0 |28 | 2 |6500 /2600 | 200 | 300 1730
31,0 6 30,0 |42 | 3 |6500 (2600 | 200 | 400 2600

') L—npanna TensoofiMeRAHOro anmnapara;

H—pblcoTa CeKILHH;
R—pACCTOAHHE MEMIY ABYMA 3INEMEHTAMH CEKILHN;
B—paccToalile MeXAY COCEIAHMA CeRTHAMI.
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Tabanya 325
THOoa ,Tpy6a B TpyGe“ ]
ézé_: Tun TT-76
E E« : g Koamseerso [ TabapuThkie pasweph’), Mu N
g2 | B | EgER 25
Bed | o | 22,9 |5 | ¢ £5*
1,0 | 3 0,76 | 1 | 1 |37c0| — | 340| — 60
3 1,4 2 | 1 |3700| 30| — | — 130
1,5 | 6 1,4 1| 1 6700 — | 30| — 110
5.5 | 3 2,8 4 | 1 [3700 (1020 | 340 | — 260
6 | 2,8 | 2 | 1 [6700| 340 340 | — 230
4,0 | 3 4,3 6 | 1 3700|1700} 340 | — 390
6 4,3 3| 1 |6700| 680 | 340 | — 350
6,0 | 3 6,4 9 | 1 3700|3060 | 340 | — 590
6 5,7 4 | 1 |6700|1020 | 340 | — 470
10,00 | 3 8,6 |12 | 1 (3700|3740 | 340 | — 790
3| 86 |12 1] 2 {3700[1700| 340 | 300| 790
6 | 8,6 6 | 1 |6700 1700 | 340 | — 710
150 | 3 | 17,2 |24 | 2 |3700|3740| 340 | 300 | 1580
6 | 17,2 {12 | 1 |[6700 3740 | 340 | — | 1420
6 | 17,2 |12 | 2 |6700 1700 | 340-| 300 | 1420
20,0 | 3 | 258 |36 | 3 (3700 [3740 | 340 | 400 | 2370
6 { 25,8 |18 | 2 |6700 (3060 | 340 | 300 | 2120
3,0 | 6 | 34,4 |24 | 2 |6700 (3740 | 340 | 300 | 2830
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3-3. CNHPAJIbHBIE TENNIOOBMEHHBIE ANNAPATHI

OCHOBHLIM y3710M HOPMAaNH30BaBHEIX CHOHPAJIBHBIX TENACOGMERHEX
2MN3paToB, ApefHa3HayeHHHX MJA Tena000MeHa MeXAY XHIAKOCTSIMI,
PRIACTCA KOPNYC COHDANH, BHIIOJHAEMEI M3  YIVIEPOAKCTOH CcTanH.
Crannaprusit snemenr Kopmyca CTHPAAH MMEET TOBEPXHOCTb TEIo06-
Mcaa [5 uam 30 m2

==

Puc. 3-11. TemrooGMennnii amnapar tuna CTO.



§34 ] 3MeeBHKOBHE TenAcoGMeHHEe anerrap'h'ru 113

[Tyrem conpaxenna wopuycos cuapanedi Méxay cabofi fionyuanTes
annapatel THNOB CTO (cnupanbuii TerrooGMesrHuk Ogumapawil), CTC
(CnHpasiBHHi TemmooSMeHnHHK cekunonuuit), CTH (cnApansHLA Temso-
o6Mennuk Onounnil). KoucTpyxups Tenaoo6MeHHoro anmapara THna
CTO nokasana ma puc. 3-11. ‘

Tabauya 326
CuupanbHbe Tenaoo6GMeHHbIE anmapaTe
[TapameTpm

Tun [anugfi‘:::npann Py, xrjcu’ ﬂop:;:::r;.'rﬁlzno- .
cTO a75 5 I5

750 © 2,6 30
CTC 375 5 30 -

750 2,5 60
CTB 375 5 30X n*

730 2,5 60X n

* N—4HCA0 CeKUHA B GiloKe.
3-4. SMEEBUKOBHIE TENJIOOEMEHHBIE AR MAPATHI.

TemnooGMennbe annapaThl 3MeepHKOBOINO THNa NPHMEHSIOT B Kaue-

CTBE KOHAEHCATOPOB, NederMaTopoB, XOJOXHILHHKORF MOROTDeBATEAeR - -~

H T. A. B 3aBHCHMOCTH OT HasHaueHus, CBOHACTB H napaMeTpos Tenno-

HOCHTe/leH OHH MMEIOT pa3iHuYHBIE KOHCTPyknsH. Huxe NpHBeJeHH He-

KOTOpEHle 3MEEBHKOBhie 2MMAPaTH, BHINYCKAEMpe JIPOMMILIEHHOCTHIC TIO
HHIHBHAYANLHLHIM 3aKa3aM.

Ha puc. 3-12 noxasan xonoauisHuk emkoctsio 400 4 ¢ TIOREP XH0-
CThio Harpesa 2,0 #2 3MeeBHK H3[OTOBJEH H3 CTaJBHOR TpyOB HuaMe:
Tpom 26X2,5 mm, ero mamna 34,8 m. Ha pue. 3-14 TIPECTABACHH KOH-

CTPYKIUR annapata, NpeinasHAueHHOrO IJA OXNAXACHHA HeATPANBHHX

KHIKOCTEH H ra3’os, NMPOTEKAIOUHX N0 3MeeBHKy. OXAaXAaomas vona
UPOTEKAET B MeXTPYGHOM NpocTpancTBe. TeXHHUECKAs XapaKTepHCTHKA
annapata hxada B Tafa. 3-27. . £ 7w

KOHCTpYKUHA KOKYXOTPYGUATOrO 3MeeBHKOBOrO TEmMOOGMEHHOTO
annapara, NpelHA3HAYEHHOro AJA PAaGOTH TOX BHICOKHM AABJEHHeM,
npencraBaeda Ha puc. 3-15. Anmnapar npencramaser ©o6ofi TpyOHHH
Ty4oK M3 14 TpYGOK, yKpeNseHHMX B TPYOHLIX JOCKAX H 3aKJIIOYEHHHXK
B KOKYXx sumeeBHka. PaGouee pnamnemme: B TpyGxax 30 aru, B! MeX-~
Tpy6HOM mpocTpaHete 16 aru. Anmapar HaroTapiHBaeTess © NBYMA,
TPEMsl H HYeTHpbMA 3MeeBHKaMH, Bec amnapaTta c AByMd 3MeeBEKauH
Ges usoasunn 2750 xe. !

" Ha puc. 3-16 mokasana KOHCTPYKIHS] 3MeeBHKOBOTO CBHHIOBOTG
XOJIOARIbHHKE. Annapart npefAHasuaven NS OX/JamIEHHA cepnoll kwuc-
sioTel. laBneune B ameesnkax Ao 0,25 aru, TEMINEPATYPA KHCAOTH
150—70°C. Bec amnapara 28350 k2, B TOM 4HCAe Bec CRAHIA 18 930 e,

82115
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Pre. 312, Xoao1n bHUK eMKOCTbIO 400 1.

1A

B

AAAAARAAAC

2 ==

Pae. 3-13. Xoaouasnnk s
OXAANCACHHA KALKOCTell #
rason,
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3seenukonsie Tenaoobuvennsie annapartsl

115

1800

Puc. 3-14. Korfencatop ¢ nopepxHoCThio Tennoobena 11,2 m

3MeCaHKH H3rQTOBJEHB! H3 CTAJBHAIX TpY6 Anametpom 57X

X2,5 MM € AJHHAMH COOTAETCTSEHHO 25,9 H 36,9 &. Jannenne
B anmapare aTMacbepHoe.
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/ LAY

Puc. 315. KoxyxoTpyGuaTsiit 3MEEBHKOBLLR TennoobMenHnp#
annapart.
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Ta6auya 3-27
3MeeRHKOBEE OXAAAUTENM
3.reenuy M3 TPY6 Ho“ﬁi—‘l;’;‘p;?:
IMosepx-
HOCTh TeIM-
JoobMena, | Jlna- Koun- IdaveTp IToa-
M2 Mmetp | llar, | gecTso | ¥ ToTULIHA nan | Bec, |, i BricoTa,
aveent-| My |BUTKOB, | CTCHKH Touga, | xe  |Alamecp, MM
Ka, #M wr. | TpydKu, M | M A
1 350 | 50 10 32X2,5 | 11,4 } 20,7 430 704,5
2 300 50 14 32%2,5 | 22,4 40,7 600 904,5
3 600 50 17 3Xx2,5 | 32,4 59 700 1048,5
5 750 50 23 32%2,5 | 54,4 99 850 1 298
7 850 65 20 |[44,5%2,5| 53,8139 1 000 1 542
10 1000 | 65 24 |44,5%2,5| 75,5|195 1150 1792
13 1150 | 65 27 |144,5%2,51 98,5255 1 300 [ 992
15 1200 | 65| 301 144,5X2,5(113,5(294 | 1350 | 2192
[Tpodoaxc. maba. 3-27
1 Hapyxuag BHyTpennaa ofeuailka
s odeqaika ESHS 6t
HACTE [;'e"_ ” . — Temaoab- | Obuiuit Bec
JoodMena MEHIQro | annapara,
ut Ton- Bec, ua- Buica- | Toa- Bec, | @napara, we
LLHHA, w2 METD, g yy [ WNHA, PR A
MM MM Hu
\
1 4 31,5 250 746 4 18,2 72 97
2 4 54 400 946 4 37 135 165
3 5 91 500 1095 5 67 181 262
5 5 137 650 | 1345 5 | 106 272 399
7 5 230 700 [ 1594 b 163 554 618
10 6 306 850 {1844 6 |[230 755 833
13 6- | 386 1000 | 2044 6 | 300 957 1 059
15 6 440 1030 | 2244 6 | 348 1 080 1214

3-5. TEINIOOBMEHHBIE ANINAPATBI CNEUHANLHOIO
HA3HAYEHHUA
BoabIIMECTBO Tena006MEHHbIX AMNAapaToB, NPAMEHAEMBIY B HACTOM-

uiee BpeMsa B XHMHUeCKOH NPOMBILINEBHOCTH, He HOPMAJNH30BaHBl, Takux
annaparoB, eCcTeCTBeHHO, OYeHb MHOrO. 3aech NPBEBOAATCA HEKOTOpLIE

H3 HHX.

Ha pue. 3-17, 3-18, 3-19, 3-20, 3-2]1 noka3saxel KOHCTPYKIMH Termno-
OOMEHHEIX anmapaToB ¢ NAABAOWEH roaosKoi, VCTPOHCTBO  KOTOPHIX
'CHIBHO QT1HY2eTCSt OT HOPMAMII3OBAHMLIX TellooOMeHHNKoB Trna TTL.
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Pucl. 3-17. BepTHRAMLHBIA Temroo6Men- Pac. 3-18. TpexceKuHOHABA MeIHBY
Hulit annapar ¢ npaasaotleil roaosKod TenJI000MeHHN{ annapaT ¢ nJaasaioule it
u3 ctaan [ X18HYT. roJ0TKOoH.
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uteft ronoaxoid wa craas 15X,

Puc. 3-19. RepTakababilt Tenhoo6MeHdbI?  annapaT ¢ IJapaio-
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‘Wlﬁﬂl} pacmdy

£995

e~
{ Xonadwerd pacmdop

Pge. 3-20. AmomunmesmA  97eMeHTHHA Tenaco6MeHHWR annapaT c, mianaemedt
ronoekofl.

a1l 1ir

5938

PHC. 321, BneMeHT amnaparta, npeACTABJEHHOTQ Ha pre. 3-20.

Ha puc. 3-17 noxkasan mepTiKaibHbiii Tenno0GMeHHHE amnmapar ¢ .
nnasaiouiefl TonoBxof. AnNnmapat MMeeT MOBEPXHOCTH HarpeBa 42 #2 W
fpe/HadHaveH AJf Harpeba BO3LYXa TenJOM HHTPO3HHX rasos. Kopnyc
4mnapaTa ¥ BEPXHAA KPHINKA H3MOTORJIGHH M3 YraepoxucToRk éramg B .
HNOKPEITHl HIHYTPH JIHCTOBBIM aJKMHHMeM Toamneof | mm, TpyGuatas
TOBEDXHOCTb HArpeBa W MHHXKHAH KPHIIKA H3TOTOBJEHH -H3 CTaJM
IXI8HOT. PaGovee naBnenwe B TPYGHOM H B MEKTDYGHOM TIPOCTpaH-
cree 7 aru. Temnepatypa rasa ma Bxame 400°C, TemutepaTypa s03fly-
xa-—#a Bxofe 140°C, na Bmxogme 350°C. Bec annapara 1920 =xe.

Ha puc. 3-18 noxasan anmapaT, npefnasHaueHEMA AN OXA@MKIe-

HUS KOKCOBOTO 'a3a M BHAENEHHH M3 HEro B MeXTPYGHOM MpOCTpaHCT-

BE MeTaHOBOR (pakuum nyTeM TelwiooOMeHa ¢ a30TO-BONOPOXHOR
CMECBIO, METZHOM M  a30TO-OKHCLYTJIEPOAHOH CMeChIO, HAXOMSAUIUMHCH 2
B Tpy6ax. IToBepxsocTn TenroobMena:

mo CH, ou. 43 42
no 3H, 4+ Ny.,.33 u?
no CO4N,...18 a2,

Tlapasmerpnl TensoHocHTenedl npuBegeHs B Taéa. 3-28. Bce wacTu anna-
-para, COTIPHKAcalOIMEecs ¢ KOKCOBHIM rasoM H MeTaHOM,— JyXeHhe,
Bec anmapara 'l 910 k2, ® Tom wucne Bec Mexd ' 490 x2.
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Ta6auuya 328

llapameTpesl TeumOHOCHTEMeil TPeXCeKIHOHHOrO MegHOTO
Tenj000MeHHOro anmaparta (puc. 3-19)

Hannenue, amre Temneparypa, °C
Tennonocutens Tpyduoe MexTpy6iioe )
{IPOCTPANCTBO | IPOCTPAHCTRO Ra BIoAe Ha BBIXODAe
[
JH, + N, . .. 12 —_ 190 160
CH, S 0,8 —_ 170 160
CO+N, .. 0.8 — 193 160
Kokconit raa — 12 145 1756

Ha puc. 3-19 nokasan TennoofMenie: it anmapart ¢ naasaioureit ro-
J0BKOIT NMOBEPXHOCTEI0 Harpepa 130 #2, umetctyuil BHYTPEHHIOW H30J4-
UHIO u3 AHATOMOBOTO KMpNHua. ADnapar npefHasHaued A0a TEmn006-
MeHa Mexkay rasamu. TpybuaTas TNOBepXHOCTb TeNNOOGMEHAa BBIMOJHE-
na u3 craau 15Xd. Annapar paccuutan ma paBouee Xasnenne 15aru
B ofenx monoctsix. Temneparypa «ropsyercs raza ua bxoae 430°C, na
Beixone 340°C. Bec amnapata 15180 ke, B ToM umcne XpoMeBaHaaHe-
B0t cTanH 15XP — 8060 xa.

Ha pnmc. 3-20 noxasana ®GMNOHOBKA AJEMEHTHOIO AJIIOMHHMEBOFD
TENNOOGMEHHOTO annapara ¢ NOBepXHOCTBIO Harpesa 128 2, a na
puc. 3-21 DpuBegeH WepTeX OAHOTO sJeMelta, MpeICTAaBAAICWEro Co-
6ofl TennooGmeHHMH annapar ¢ nuaBawWeld rojocskoi. Ha puc. 3-22
TMoKasag KOHAEHCATOp ¢ Naasawoileli rosopkofl, [Toseépxnocts narpesa
144 w2~

ITpumep komnencauun TEPMHUYECKOrO YAJTHHEHH Tpy( Temaoo6Mex-
HOTO annaparta nyTem ycTpoilcTBa caibHAKOB ¥y TPyG 2aH Ha puc. 3-23,
Tle H300paMeH BePTHKaALHLIA TemdooGmennnk nua craan 1X18HIT ¢ no-
BEDXHOCTbIO Harpesa 15 w2 Ou mpendasHaueH M/ TONOTpeBa -BO3
AyXa TEeNOM TOPAYMX HHTPO3HEIX ra3oB, PaGovee gasnedue B annapa-
Te 6 aru, Temnepatypa ropsyero rasa ua Bxome 300° C, TeMnepaTypa
Bosllyxa B anmapaTe H3aMensierca ot 50 nmo 350° C.

Ha puc. 3-24 npupenen BepTuxambuwlii OpocHTEIbLHBIE KOoHAeHCcaTop
C MOBEPXHOCTRIO Harpesa 21 s Annapat mpenHasHaued Iif YacTHYHOR
KOHASHCALMHY NapoB BONOAMMHAuHOH CMecH. [laniedne B MexTpyGHOM
npoctpancree 16 arw, ;

Ilan oxnamaenns CKaTOTO BOINYXAa MONKET OHThb NPHMEHeH Ter-
M000MenHsbli anmnapar, n3ofpaxennniii Ha prc. 3-25. Ero TNOBEPXHOCTD
Tel1006MeHa U3T0TOBJAeH2 H3 OpeSPeHHBIX JATYHHLX TPYGOK, G0 ANbI0
320 #2. PaGouce nasnedwe B TpYGHOM RPOCTPAHCTBE 3 4T, B MEXTpy6-
HoM — 4,5 aru. Bec annapara 2900 «e.

Ha puc. 3-26 nokasam craaswofi 3MAMHPOBAHHBI TenNooOMeHHBL
annapar, npeiHa3HaueHHHIH S KOHIEHCZUHH TAPOB H OXAAMKAEHHA
KHAKOCTER ¥ ra3os. PaGoveé nabrenwe B OXNAKIAOUEX CTAKAHAX M
B amiaapare 2 aru. TemnepaTypa ropsiuerc TeNICHOCHTEAS HA BXOMe —

o 120°C. AnnapaTel H3rOTaBAHBAIOT ¢ TOBEPXHOCTLIO Harpesa 4 wunH
8 M!_ ’
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Puc. 3-22. Konaencarop ¢ maasaontefl rososkod,
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Puc. 3-23. BepTHKalbHbIf Tennoo6MeHHBI! annapar © CajJbHH.
KaMA y Tpyé,
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Ozneocdanyar
fedg  —= %
[}

Nepsr npodyrma

450

| 1 Kowdencam
apodynma

Puc. 3-26. CTambHO/ 3MaaupoBaMuslii TenAcoBMeHHbI annapaT,

Ha puc. 3-27 u3zofpawmen 3manupoBaHubiii peakrop pyGaweunoro
THNA, NpeAHAazHayeHublil Ang paborel ¢ arpeccuBHOid cpegoii. Annapar
oforpeBaeTca mapom, NoAABAeMbIM B NapoBYl pyGallKy, H CHaGmed
MeUlaJKoH SKOPHOTO W/ TeTJeBOro THHA. Bce uacTi peakropa, cONpH-
KacalWMeca ¢ arpecCHBHONR cpeacH, MOKPbITH KUCTOTOYNODHOH 3Madibio.
Jlna yBesuueHHs HHTCHCHBHOCTH Apouccca TengoobMeHa aniiapaT HMeeT
meimanky. PeakTophl emkocThio Godee 500 .2 cHaGXai0Tcad HIAMBHAYA/h-
HbtMu puBodami Tuna PKL. Texuuueckas XapaklepdcTHKa peaktopa
dana B tada. 3-29.
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Pue, 3-27. 3vaanposanserl peax%op ¢ sKopHo# Mewadkoft.

Ha puc. 3-28 npenpcrasnena KOHCTPYKIHS CT4ABHOrO peaxrTopa
pyGalIeyHOro THNA, M3rOTABIABAEMOr0 H3 HepKaBelowel CTajH pabo-
T4IOLIET0 MOX BawyyMoM. Annapatr HMeeT eMKOoCTb | M3 u cuadxen
nponejJepHoit Memanxo# ¢ NpHBOIOM OT peayxropa tuna PKLI-I1,

ONYCTHMOe [AaBJieNHe Tpelollero mapa — o 5 aru.

KoHCTpYKiUHS peaxTopa co 3MeeBHKOBBIM oGorpeBoM MpuBeleHa Ha
puc. 3-29. Kopmyc anmapara usrotaBiHBaeTcs H3 CTadu € ¢byrepoBKo#i
BHYTPeHHeH MOBEPXHOCTH NHAOGA30BLIMH TIAHTKZMH. Peaxrop cnaGxen
CBHHIOBLIM  3MEeBHKOM ¢ OCBHHLOBAHHOH TNpOTeMIepHOl  .Memasikol.
Emxocrb ammapara 2 s3, nonycTrmoe na2Biemue 3 ara,

Ha puc. 3-30 npencrasnenu HEKOTOPble M3 pa3paboTaHHBIX K Ha-
CTOSILIEMY BpeMeHH KOHCTPYKUHIA TEMMOOGMeHHBIX ammapatoB, H3rOTOB-

© JIACMBIX C MpHMeHeHHeM rpadura,
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Pac. 3-28. Peaktop ¢ mpomeaneproft meuranzoft.

9—2115
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Prc. 3-30. KoucTpykuuu rpaQHETOBHX Tenn0OGMeHHbIX annapaTos.
a—6.03HOr0 THIIE C MOBEPXHOCTRIO Harpesa 11 m% 6 —KoXyXoTpyfuarufi ¢ nagac-
medl NeHKOR H NOBePXHOCTRIO Harpesa 30 % 8— BOAO-KHCAOTHHIA THOA .Tpy0a B
Tpy6e*; MoBEPXHOCTE HATpeBa 10 #% z—OTDYKHOA peGpRECTOrO THOA; TOBEPXHOCTE
. Harpesa 10,5 % -
ge
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3-6. BLIMAPHDLIE ANMMAPATDI

Buinapuble annapaTel HpefHAa3HaycHbl AN CTYIMEHHS PacTBOPOB
PA3NMUHEX BEUleCTB NyTeM YAAJeNRA H3 PAcTBOPA pacTBOpHTENd, Ope-
spamenioro B nap. Bu6op KOHCTPYKUMH BhINapHOro annapara ompee-
JseTcs CBOCTBaMH YNApHBREMOTO pacTBopa.

OpHEM M3 caMBIX NPOCTHX BHIMAPHLIX aNnapaToB, KOTODHA TeM #He
MeHee HMeeT [IHPOKOe PaclpocTpaHeHHe ® MPOMLILLIEHHOCTH H BEHIYC-
KdeTCA SaBOJaMH cepuilHo, ABASeTCA IM2JRPOBANHAR BHNapHas vawa,
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Prc. 3-31. SmanApoBanHan BbllapHAR valra.

cnaxennas naposofl pyGamikodl M NpeiHa3HaueHsas AAd YNapkH KHC-
Ablx pacTBopos. KOHCTPYKums ee usoGpaxena Ha puc, 3-31, a xapax-
TepHCTHKH NpuBelersl B Taba. 3-30. :

Bhinapusie annapaTtsl Gosee COBepIUEHERIX THIOB H3roTaBAKBAOT,
KaK TpaBUO, MO MEIMBUAYAIBHLIM 3aK23aM, MpHuUEM HOPMAMH3OBaARH
AWML HEKOTOpble THIL BHNApHuX annapatoB. ITprMepoM BHIApHAX
annaparos, HA KOTOpble pacnpocTpansercs neficteie Ropmang HMII
4-198-48, spamoTca BHOaphube annapaT Tana BB ¢ BHYTDEHHEA Kame-
poit 1 Tana BH ¢ BbHecennoft rperolieft . KaMepoR.

Koncrpykuns annapata tuna BB nokasaka Ha pmc. 3-32, a anna-
para tuna BH —na puc. 3-33. Texunuaueckue XapakTeDHCTHKH STHX
anmapaToB NpuBegeRsl B Tabmuuax 3-31, 3-32, 3-33 u 3-34.

Paa6uexa TPyOHBLIX peileTOK TNPOU3BOJMTCA NO PaBHOCTOPOHHEMY
TpeyroibHAKY € maroM 48 Ma ad TPYGOK € HApYKKHM HiaMeTpoM
38 MM H C MaroMm 70 #M Ras TPYGOK ¢ HapyXKHHM IHAMETPOM 57 MM,
TlpuMep ycaoBHOTO 0G03HAueHHs BBIMAPHOrQ annapara Tuna BB ¢ #o-
MHHANLHOA IoBEpXHecTHIO Harpepa 100 mm? H ¢ TPYOKAMH HAPYKHBIM
GuameTpoM 38 mM ® AnuHoR 3500 mm ansi paGoTh MOX BAKYyMOM

38 %3 500

0,14 ara: Bunapuoil annapat BB o1z 100HMIT4-198-48.
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I —rpewnaa kamepa; 2—cenaparop;
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Prc. 3-33. Bunapuoft annapar Tana BH.

1 —rpeloman kamepa; 2—cemapaTop.
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Taﬂm.;qa 333

Pa3Mephl FperdmuX Kamep BhNapHaX amnapatoB Thma BH

Hapysuble nuaveTpsl rpeoiniax TpyGok, s

38 57
Howmunane- . : ”

a:af:lsmc'b é‘ = ge é*g t% ; g E"‘g

varpesa, | 3oz | B[ £4 | EBE | Faz| By | §7 | E&s
wo | B8R o3 | B¢ | BTy | EEY| 2% | 85 | Egis

=z o 3] A = o B2
35| Sg | 35| SsEi | EE| B¢ | 3% |Sibs
THE Ffug = B =E2E Txe | He e | REE8

100 800 | 5000 189 113 800 |7 000 83 104
1000 | 3000 300 108 1000 [ 4000 | 137 98

150 800 | 7000 189 158 1000 |7000 | 137 172

1000 [ 4000 | 300 143 1200 [4000 | 207 148
250 1000 (7000 | 300 251 1200 {7000 | 207 258
1200 | 4000 | 477 228 1600 | 4000 | 318 270
350 1200 | 7000 | 477 400 1400 | 7000 | 281 352
1400 |4000 | 625 300 1800 [ 4000 | 477 342
500 1400 | 7000 | 625 520 1600 | 7000 | 379 474
1600 5000 | 851 513 2000 {5000 | 629 563
700 1600 {7000 | 851 710 2000 7000 | 629 788
1800 [5000 | 1097 630 —_ :
900 1800 [7000 | 1097 915 — — — —
2000 {5000 | 1345 800 —

Annaparel ¢ nogpecHoit rpetoiefi Kamepod PacnpocTpaveHHl B XH- 3
MHYeCKOH TpovbiurnenHoctd. OHE  TPHMeHAWTCA, B YacTHOCTH, A
YnapKkn 3ACKTPOJIMTHYECKAX LIeNOKOB. OTH annaparthl H3FOTABIHBAET
3apog «Kpacuuit Oxtabpn». TlosepxHoctu Harpepa annapatoe 100,
9290, 244 u 392 »#2 Ha pnc. 3-35 u pmc. 3-36 npelcraenednl gBe pac-
npocTpatiedHble KOHCTPYKUAH BHINIAPHHX allapaToB ¢ HOABECHOH rpeio-
uiefi kamepofl. OHK OTAHYAIOTCH JADPYT OT APYra, B YaCTHOCTH, KOHCTPYK-
UHell y3Ja NOJABOAA rPeLIEro mapa H CerNapHpYIOlero YCTPOHCTaa.
MarepHaaoM JJI8 H3rOTOBJAEHHS TPEIOLIHX Kamep MOKeT OuiTh yraepo-
oucTas craib AaM craas [X18HOT, B 32BHCHMOCTH OT CBOHCTB ymapw-
BaeMoro pacTsopa. QCHOBHEIE pa3Mepbl anmapaToB ¢ NOJABECHOH TPEio-
neit kamepoil npuBegenn B Tabua. 3-36.

AnnapaTel ¢ LEHTPAABHBIMK UHPKYAANKOHHBIMH TpYGamH HMeOT
HeCKOAEKO BAObLIYI0 CKOPOCTh UHPKY/IALHE M0 CPaBHEHHMIO C anmnapara-
mu THna BB, JlocThraemyw sa cyeT yBeaHMueHHA CYMMapHOH NAoLazH
MONMepeuHoro CeYeHHs ONYCKHBIX Tpy6. DTH annapaTel H3rOTaBAMBAIOT
¢ momepxrocTrio Marpesa 230, 300, 375 n 400 »42 npH nnuHe TpyGOK
3000 ms. Ha puc. 3-37 usobpaxed BuINapHOH annapar ¢ UIECTblO UeH-
TPANbHBIMH LAPKYJAANHOHHBIMH TPYySaMH, paclosoXeHHbLIMM IO  Tpe-
yroishuky, Ero noeepxsoctb Harpesa pasua 400 M2 B cayganx, koraa
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Bunapusie annaparh
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Tatauya 3-35

OcHOBHRIE pasMepbl H Bec BHIDAPHBEIX AUNAPATOB
DJEHOYHOT0 THOoa (pHC. 3-34)

Pa3sMmepnl cemapaTopa,

Maonepx- | Ofuwan sol- JuameTp M KonutecT- | Bec anna-
HOCTh H3- [¢aTa anna- | HcmapuTe- no TpyGok,| pata, k2
rpesa, m? | paTa, My JR, MM mr. '

ATlaveTp | BBICCTA

100 9915 800 1 550 2 500 157 7 800

200 10 1656 1100 1950 2750 316 11000
300 10315 [ 300 2 250 2900 476 14 700
400 10 365 1 450 2 450 2950 628 13 000
500 10415 1 600 2650 3000 783 21 100
600 | 10415 1 750 2850 3000 944 24 200
700 10415 1 900 3 050 3000 | 1100 26 900

anmapar HCHOJL3YIOT A YNapKi arpeccHBHBIX UIEJOUHBIX PacTBOPOS,
Kopnyc anmapara OTJHBAalOT H3 LieJA0YHOCTOHKOro wyrywa CYIII-1,

a MaTepHanoM Aag  TPYEOK  CAYKHT
! -
Fi, \/[

= Meb. ;
Ha puc. 3-38, 3-38 u 3-40 noka3za-
HB! HEKOTGPhIC THTIBE BHIMAPHHIX anna-
PATOB, H3rOTABIMBAEMBIX NQ HHAKBI-
AyanbHBIM 33K23aM H UMEIOWAX pas-
JTHUHDBIE TIOBEPXHGCTH Harpesa.

~,

Pue. 3-34. Humapnoft auna-
pPaT NIEHOUROro THMHA.

1 —BTOpAYHBIL Na); 2 —yna-

pouHntit pactsep; J—rpeéw-

urA¥ 1nap; 4—HEKOHIeHCH-

pywuwRecs raael; §— pac-
TBOD; 6 —KOH ZIEHCAT.




§ 36] Bhinaptble annapatet 143

Puc. 3-35. BomiapHoft amnapat ¢ mog-
BecHOR rpeicwedt kamepod,

Puc. 3-36. BuinapHo#t anmapat ¢ noasecHoR
rpeiolleit KaMepoit APYro#l KOHCTPYKHEH.,
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Puc. 3-37. Buinapuoft annapart ¢ UeHT- Puc. 3-38, Butnapeof annapat
PanbHBIMA UHPKYAAULHOHHBIME Tpy6aMH. € BHyTpeHHeRN rpeiouleft Kame-
potit.




§36]

BuinapuHe annapath

127,
@700} aw:??‘
g Fa55u?

[7 ]
ﬂﬂﬂwmgggwnn

Puc. 3-39, BunapHo® anaapart ¢ 3a-

TONJIEHHO! NIOBEPXHOCTBIO Harpema

€O CTaGRAR3ATOPOM cHCTeMB Tpod.
P. BE. Jlesana.

10—2115




146 TenncoGumenHbie annapathl xumuueckoii npombimaennocta [ M. 3

-0 ;409——»

JE60

750

Vs b}m; T
Bl “'P
! Gt
i 100,
S
e
€—-a i }[ j‘...
W7 I
2 N
g ‘ il 3
| Tl
\ 1
| |
==
P
q.._p

Puc. 3-40. BuinapHoft annapat ¢ NpHHYAHTEAbHOA UHDKyAALASH
pacTBopa, NOBEPXHOCTb Harpena 100 w4




§ 3.7] Bapomerputieckne KokizecaTopu 147
, Ta6auya 336
Pazmeph! BhinapHKX anmapaToB ¢ mOABeCHOH rperomei
KaMepoi, mMmu .
TlosepxHocTe Harpepa, m?
Paamepnt annaparon
g2 | s | o | o | w0 | 1m0
Ouametp rperouied kamepsr | 2000] 2000 2100| 2120 1700 2 000
Hauna tpyGok . . ., . .| 2750 2250| 2200| 2000| 1500! 1400
Bricorta anmapata ., . , . .) 8800| 8500| 9900| 7900 7000 |8 300
JnaMeTp annapata 2500( 2400 | 2400} 2400 2000|2400

3-7. BAPOMETPHYECKHE KOHJIEHCATOPDI

Hasi co3nanus BakyyMma B NocAedRHX Koprycax BHIMAPHLIX YCTAHO-
BOK B GO/BUIHHCTBE CNYuaeB NMPAMEHAIOT KOHIEHCATOPH GapomeTpuie-
‘ckore Tuna. Ha pucynkax 3-41 n 3-42 nokasauw KOHCTPYKUHH ABYX

Ta6aupa 357
BapoMe TpuyecKkHe KOHAEHCATOPH C CErMEHTHEIMH
® noAKamMM
Texungecxpe Jrautty sapuycs.-«i
TRERIEhC RN 600 | s0 | voon o | 1e0 | 2000
OpuenTHPOROY-
Had NPOH3BOH-
TEJbHOCTh IIpH
0,1 ama, wzfs . ,|1000— | 700— |2 700— | 4 000— | 6 000-— 10 000—
1700 |2700 (4000 |6000 16000 | 17 000
Bucota uunnn-
ApHuecKo#t uyacTu
KoHnescaTopa, mx | 2800 [3200 (3400 |3600 [4000 4500
lllupusa  tapen-
KH, M . . . . . 350 450 550 650 850 1030
Paccrosnune mex-
Ly Tapeiakamu, mm | 350 400 400 450 500 550
Bricora  6oprta
TAPeaKH, MM . , . 40 40 40 40 40 40
Yenoswni  pgwma- | )
MeTp 11aPOBOrO .
ITYynepa, Mm 250 350 400 450 600 800
Pexomennyembiit '
YCJOBHBIA guaMeTp
0. pomeTpHuecKoR
TpyOul, Mat . . . . 125 175 200 250 300 400

10%
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Omcoc
- —y—
z Bo3dyza
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- Fi]
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Puc. 3-41, BapomeTrpudeckuft KoH-
JleHCaTop © CerMeHTHBIMH NONKAMH. ,

dngey
8osdyt 8902
[ )
el )
-
112

PHc. 3-42. BapoMeTpH9ecKHA
KOHAEHCATOP € KPyrJAbMH
TIOJKAMH.
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THMOB GapOMETPHUECKHX KOHIEHCATOPOB, PA3/HYAIOWKAXCK YCTpOHACTBOM
IePENIUBREIX MOJCK. : =

B rTa6n. 3-37 npupeaeHH OCHOBHHWE XaDAKTEDPHCTHKH CTAHAAPTHHX
GapoMeTpPHYECKRX KOHJAEHCATOPOB C. CErMEHTHHMHE nNoikame, Heo6xoan-
MO€ YHCJIO OTBepCTHH B Tapeskax GapOMeTpPHYECKOra KOHAeHcaTopa TIpA
BLICOTE YDOBHA XHIAKOCTH Ha noakax 10 s MOXBO onpefeldrs 00
Tabn. 3-38. JaBHCHMOCTb KOJMHYECTBA CTEKAIOUIEH C MONOK KUAKOCTH OT
AnaMerpa oTBepcTHit W ypoBHA MHAKOCTH Ha [OJKax TNpHBeJeHa
B 1a6/a. 3-39. BapomerpHuecKre KOHAEHCATOPH € CErMEHTHHMH IONKAMH
H3rOTABIMBAKT Ha ARAMETPH Koprnyca, Goaburie 600 mm. Kougesca-
TOpHl C KPYIIHIMH NOJKAMH H3rOTaBJAHBAOT Ha NuaMeTpH kopmyca 200,
350, 400, 500 m.

Tabruya 338

Heo6xogumoe aAcA0 OTBEPCTHEA B Tapeakax
6apoMeTpHyecKkoro KOHZGHCATOPA NPH BHCOTE YPOBRA
WHAKOCTH 10 x4 B 3aBHCAMOCTH 0T KOJNHYECTBA BRITEKAalomef

BOJLI H gHaMeTpa OTBepCTHHA

. 2
[
g% JluameTp OTBEPCTHA, MMs
3
3
88
@
25
| 2 3 4 5 6 7 8 g 10
3
4] =

4| 842] 423 235 150| 105 77 59 | 46 a8
6 1263 634 353 226 1567 115 88 70 56
81 1684 846 470 30l | - 210 154 118 93 75
10| 2105] 1057 588 376 | 262 192 147 [16 94
15| 3158| 1585 882 . 564| 393 | 289 220 175: | 141
20| 4210 2214 1176| 752 524 382 294 232 | 188
25| 5264| 2643| 1470| 940 655 481 367 291 | 236
30| 6315 3171 1764 1126| 786 576 441 348 | 282 .
35| 7368 3699| 2058| 1316| 917 672 514 406: | 329
40| 8420| 4228} 2352| 1504| 1048 768 588 4641 376
5010527 5285 2940 1880 1309 962 734 582 | 472
60(12630| 6342| 3528 2256 1572 | 1152 882 | 696 | 564
70|14735| 7399| 4116] 2632| 1834 | 1344 { 1029 812 | 658
80(16840| 8456 4704 3008, 2096 | 1536 | 1176 | 928 | 752
90118947 | 9513 5292 3384|2357 { 1730 | 1322 ] 1046 | 848
100121053 (10570 5980| 3759| 2618 | 1923 | 1468 { 1163 [ 943
12526362 |13212| 7350 4699 3272 | 2404 | 1832 | 1454 | 1179
150 (3158015850 | 8820 5639| 35927 | 2885 | 2202 | 1746 |1415.
17536889 (18497 (10290 6779| 4581 | 3366 | 2566 | 2036 | 1651
200{42106(21 14011760 | 7518 5236 | 3846 | 2936 | 2326 | 1886
2254741523782 13230 8458| 5890 | 4327 | 3300 | 2617 |2122
250|52733|26425|14700] 9398 6545 | 4808 | 3670 | 2908 |2583
27557942 12906216170 10338 7199 | 5289 { 4034 | 3199 | 2594
300163160 (31710|17640( 11278 7954 | 5770 | 4464 | 3490 | 2830




150 Tenacobuennne anmapath xnsugeckoll NpOMBILITERHOCTH [Tn 3

Tabanya 3-39

KonnuecTBO WHUAKOCTH, CTEKAOWEN C Tapeaok
6apoMeTPHYECKOTO KOHAEHCATOpPa, B 3ARUCHMOCTH
OT BLICOTHI YPOBHSI M RHaMeTpa OTBEpCTHH, K2Z/u

uavetp OTBEPCTHR, as
Bricota a P p g

YPOBHS

BOLHI,
s 2 3 4 5 6 7 8 9 10

10 4,75 9 17 27 38 | 52 68 86 106
15 5,20 11 20 31 47 64 83 105 130
30 7,46 16 29 45 65 87 | 100 149 184
40 8,50 18 34 53 77 104 136 172 | 233
50 9,67 | 24 38 59 86 120 153 196 | 242
200 19,88 | 42,4 | 76 119 171 227 | 300 | 402 | 497

3-8. KOJIOHHBIE ATNMNAPATBI H3 CTAJIH H Y¥YI'YHA

Konoupble annaparthl IWHAPOKO HCMOMB3YKT M8 PA3ge]cHHs PacTBO-
pPoB W ra3oBBIX Cwveceil NPH MOMOILH AHCTHANALUHH, PeKTHOUKAUWH H
aGcop6uun B NPOH3BOACTSE CHHTETHIECKHX COMPTOB, CHHTETHYECKOTO
KayuyKa, [JIACTHYECKWX Macc, KOKCOXHMHH, JICCOXHMHH, TIHAPOSH3d
HT. O :

B OcHORY THMH3AUMH KOJOHHLIX aNNapaToB TONOMKeH NpHHLHA
KOMITIOHOBKH HX H3 THIOBHIX TapenoK H MNPOYKX YHEHHIHpOBaHHHIX de-
TaJaen.

[puMeHAIOT KosiOHHble anmapaTel ¢ TYHHEIbHWIMH H Kancynmuwn.
KOnaukaMH, GeaHacagoudble KOJMOHHBle aMnapartel (PEIeTyaThle H CHT-
yaThle}, a Takke HacafouHble anmaparel, KJaccHPHKAUMSI KOJOHHBIX
4nnapaToB M3 CTaJdH W 4YYTyHa npuBejeHa B Tafu. 3-40.

Ha pne. 3-43 npubezera cxemMa KOMTOHOBKH KOJNONHOrO ammapata
H3 uyTyHa ¢ TYHHEALHRIMHM KOJIAuKaMH, NDHMEHSeMOro MpH [aBleHHsX
Ao 0,7 ara u npn Temmeparypax Ao 350° C. ¥xaszaHHWe anmapaTel co-
GHpAlOT N3 1ADr, B KaXKI0W U3 KOTOPHIX KPeNsTCs [Be CheMHBIE Tape-
ki, Tlpumeustores napru ¢ Bucotoidr 600, 700, 800, 900 u | 200 msm u
C PacCTOAHMAMH MeXJy TapeqkaMmu coortBerctaedso 300, 350, 400, 450 »
600 mm KOHCTDYKUMA TapeaoK ¢ YCTAHOBJEHHLIMH HA HHX KOMNAuKaMH
T0Ka3ana Ha pHC. 3-44, 4 XapakTepHCTHKA THNOBHIX YYTYHHBIX Tapemox
¥ TYHHeJBHEIX KOJI4YKOB npuseileHa B Taba. 3-41,

Kopnyca- kKoModHbIx annapaTos W3 CTamu MOryT ObiTh CGOPHBIMM HA
ouanuax (tum I), a Taxkme leAbHOCBApHBIMH € oTeemHoil (Tun II) wu
deorpeMuolf (tun IH) xpuuwrkamu. B kopnycax Tuna I Beicota cGop-
HbIX LAPr H KOJAMUECTBO TapefoK B HWUX YCTAHAB/MBAKTICA COLIACHD
taba. 3-42. a B xopnycax tuna II u III cornacne tata. 3-43.



§ 3-8] Kosotnsle anmapathl H3 cTann M wyryHa 151

Puc. 3-43, CxeMa KOMROHOBKH Ko-
NOHHOTO aNnapaTa Ha 4yTyna,




152 TennooGmeHHble annapathl XuMHueckod npomsimmexsocty { Ca. 3

Knaccubnxanma konon

Ko10HHBIE annapaTal
O Paccronnine
.Hanmenosanue Tan M‘;ﬁg_ }Ia:;:‘??ﬁ;:, Aﬂ';_‘.,’,;ﬁf,‘f“ﬂ MEWAY 'r;pem
pHax KaMH, M4
Koaouusie an-| Kod- | yy. | 0,005+ | 200, 1400, 300, 350, 400
napatsl ¢ Tyms- | Nadw ryH 0,7 1600, 1800, 450, 600
HeJLHBIMH Kona- | KO- 2200, 2 400
naykaMy BhIC
Konourele amn- 1200, 1400, 400, 500, 600
napaTtel ¢ TYyH- 1 600, 1800, 700
HeJLHBIMH  KOJI- 2 200, 2 600, 3000
naykaMme
Koaonusle an- 400, 500, 600 200%*, 250,
napaTel ¢ Kan- 800, 1000 300, 350, 400,
CYJEHEIMH  KOJ- . 450, 500
nauKaMu 0,005+ 1000, 1200, CBEIIE He
16 1 400, 1 600, HoDMa
[ 800, 2000, e
2200, 2400,
2600, 3000
Konondwie an-| Bea- | ¥rae- 400, 500, 600
naparel Geana- | Haca- | ponu- 800 1000 J
cajouHuie (pe- | goy- | craq
MI6TYATHIE) HBE | HIH 1 200, 1 400, éggg
KHC- 1 800, 2 000,
A0T0- 2400, 2 600, 3000 | 200, 300, 350,
croft-
4
S — b 400, 500, 600 00, 450, 600
napatu Geanaca- cTaib 800, 1000
Ao4HBe (CcUTYa- ’
ThIE) 1 200, 1400, 1 600
1 800, 2 000, 2 200
2 400, 2 600, 3 000
- Kononure an-| Haca-| Toxe| To ke | 400, 500, 600, 800 | He nopmasa-
napaThl Hacafiod- | goy- 1000, 1 200, 1 400, | apBano
HulE HblE 1 600, 1 800, 2 000,

——

2 200, 2400,
2600, 3000

* KonuuecTso Tapenok n ofmas BHCOTA KOJOHHOrD anmmapata oNpelelfAoTcs mpm
** IIpH HanuNHH WTynepoB AJA NOAAYH HAM OTGOPA IKHAKOCTH € TAPedoK pac¢Ton




§ 38) Konomtiie anmapaThl #3 cTanH w ayryda
Tabaitya 340
HHX ammapaToB* :
Tapeaku )
Koanasok
HamMenoranue O6o3nave- Iepenasnoe
THIZ HAe lﬁe‘;‘; m:;::— _ycTpoRerso
MM M 2
Tunosas uqyryHeas TY —_ 80 - Tlepesss  puamer-
panbHud, Cnee  ¢er-
. Mb uepes Kpyriue
TPYOH
TunoBas CTajbHags ¢ TCT — 70,80
I'YHHE.HI:'HHMH KoJlIayKaMH
TunoBas cTafbHas ¢ Kan-| - TCK.-I | 80 —_
YABHHIMH KOJNaYKaMH
. TCKAII | 100 — Tepenue  nH2MeT-
. panbau®t, Caue  duier-
TCK-P | 100 | — |4y uepea cermenTaMe
TpyOSul
Tunosas cranvhas Ge3-| TCB-I Bes . nependsnoro
lacapouras (perueTyatan) yCTpoficTna
Tunosaa cransnas Ges-| TCB-I1 — —_—
:acafiounas (CHTYAaTARA)
Tanopan craneuas waca-| TCH-II, | — _
09HOro KojomHoro amma-| TCH-IH,
ata (pacnpenenutenvnas | TCH-IV
apenKa H ONOPHag pe-
IeTKA)

O MPOEeKTHPOBAHAH,

€ MEEAY TapeJKaMA ODPEHEMAETCHT He MeHee 300 HM.

- 153
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Ta6auya 341

THooBele yyryHHale TapeikHd Taoma TY

TexHHYECKHE XapaKTEpHC THKH

BuyTpennu#l AuaMeTp annapata, MM

| 1200 | 1400 | 1600 | 1800 | 2200

KOoM4eCTA0 KOIMAukoR, WT. . . . . _ . .
Taowangs secex npopeaedl koanaukos, u?
IllupAHa wopHAopa MemAYy KoJmadka-
MH, MM o " e & a
IIJHpHHa Naposoro mpoxoAa, MM . .
Ulupusa daersoeoro xenoa, #M . . . .
Maowans cedenus mnapoBHX  NATDYG-
KOB; M0 v a v w0 % 5 5 mi v % 0 % S 3
Hauna nanun 6apGotaka KOANAUKOD, M
[Tnowaan cevenuss gByX TepesHBHBIX
TPYS, M 4 ..

6 7 8 9 1
0,0144 | 0,0195 | 0,0234 | 0,0252 | 0,0814
40
30
a0
0,079 {0,137 |0.192 | 0,23 | 0,366
6,35 | 11,0 | 150 | 18,1 97
0.0077 | 0,0077 | 0,0077 | 0,0402 | 0,0310

|

L

R - T

TIT

J
i1

r

Pue, 3-44, KoncTpyruua tapenok tena TU (ABe Npoexuimu).

! —cpeands Tapeaka; 2—IpOMEMyTOUHAS TapeiKa; J— TYHHeAbHHI]
KOMNa4oK; 4-—nepenusyas TpyGa.
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Pue. 3-45. Cxema wommonoeka CTanb
HOTO KOMGHHOro anmapaTa ¢ TyHHeJb-
HEIMH KOJMad9KaMHA,
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PAc, 3-46, CxemMa KOMIOHOBKH CTaJbHArQ
KOJIOHHOTO annapaTa € KancyJbHEIMH Ta-
peagamy THna TCK-IIIL
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Ta6ruya 3-42
KomnonoBka Tapeiaox B Kopuycax KoJOHHBX annapaton
TEna 1
BuyTpenan it p " MaKCHMaAL-
AHAMET D accmme_ BuCOTA 3Be- H;e x?, NHge-
Tun Tapearok EORCHHOMD | M s, | B (4apra), | e1egp Tapesok
S ’ uH B ojHOM 3Bepe.
TCK-1 ¢ «kan- 400; 500; 200; 250 800; 1000 4
* CYJBHBIMH 600 300; 350 900; 1 150 3
KOANaYKaMu 400; 450 1200; 1350 3
200; 250 800; 1000 4
800 300; 350 1.200; 1400 4
400: 450 | 1600: 1800 4
500; 550 | 1500; 1650 3
200; 250 | 1400; 1750 7
- 300; 350 | 1800; 2100 6
1000 400: 450 | 2000; 2250 5
500; 550 | 2000; 2200 4
600 1800 3
i 400 2000 5
TCT ¢ tyr- | 4 460 1600 500 3000 6
HeJbHEIMH 600 49200 7
KOJnadKkaMa
1 800; 2200 400 4 000 10 }
: 500 4 000 8
2 600; 3000 600 4 200 7
Ta6aruya 343

Komnonoeka Tapenxnm Tuma TCT B KOPHYCax KONOHHBX
anmapatoB taAna Il a Il ¢ RopmaabREIME AOKaME

Dy 350420
PaccToanne KosmuecTro |
BayTpennafl gmamerp PaccrogHee MeXAy ocaMA Tape/IoK B
KOpHyca, MM MeXXLy Ta- JAIOKOB ROP- rpynne Mea-
pesKamu, sx nyca, uu Ay AOKaMB
1 200; 1400; 1600; 600, 700 600, 700 Oxana
1800; 2200; 2600; (Ha Kaxpof Ta-
3000 peske OfHE JIOK)




158 Temroof6menHble annapathl XHMHYeCKOH npombittnennoctd [[a. 3

s =7

a

o] e ooof [sEZRe] luzojonal bof']e!

3 o foon | oos) a0 {ooojn Je u# l

7 il
§ g, -

)8
,ﬂ i
6)

Pac. 3-47, Tapenkn KOMOHHKIX anoaparos,

a--C TYHHeNbHWMH KOJNOA4KaMa (gBe NPOCKUAH); 6 ~—C KaNCyNbHLMAE KOJMOasKavl;
I —xonnasox; 2—xpennenne KoanaKa; 3-— DETYHPOBOYHLIA BAHT; 4 -= fHCK TADEJKA,
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Pue. 3-13. CxemMa KoMNoOHOB-
KH KOJNOHHOrD amnapara ¢
peweTdaTLIMA HIAH CATYATH -
Ma Tapenkayid. Yepea ot-

BEPCTHA B Tapenxax ocy-
_l L ECTRAACTE EaptoTax
Mo MMAOUINXCA BREPX N0
xonoxHe napon. [leperexa-
%E Hie JMHAKOCTH € TAPeAKH
1 na TaPesKy [poHCXOIHT
et ety Yepea 3TH Ke QTREPCTHA
G R——
S——
1 |
oY

) ]
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Koaouubie annapaTte 43 CcTaJH H YyCyHa
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Ta6ruy

a 3-45

TexHuyeckas xapakTepHcTHKA TapeJKH ¢ Kanc y IbHEIMH
KodDauKaMH (pHc. 3-47)

= . s '
- = 8 = 3 2 S =
2 g | £ |8 s | g .= | 3¢
5 | E | & |3 S | 85 |e32 | 3%
E 5 = = = o ¥ gg“;—,’, o
£ |3 S lse| s B, 2% |tER | &
BBy | B3| By 8t || 3| aT adsy 4
AR AN TR PR R
B S| 22 2:| 52| & RE | 2% [SzEE| 8%
& Q| Ha | "o | 28 | F HE | H8 |2EZE| 22%
400 | 380 G 1,51 | — ]0,00510,012
TCK-1 | 500 | 480 10 2,81 | 57 — 10,0196
600 | 580 80 13 | 110 | 3,25] 5 — 0,039
800 | 780 29 7,29 | 89 — 0,057
1000 | 980 34 8,54 | 108 — |0,067
1000 | 980 27 85| — [0,025| 0,082
1200 1170 34 10,7 0,054 0,03
1400 | 1370 56 17,6 0,054 0,169
1600 | 1570 66 20,7 | — 10,090 0,200
TCK-III| 1800 | 1770 | 100 96 | 140 | 30,1 | — ]0,000( 0,290
2000 | 1970 129 40,5 — |0,090] 0,380
2200 [ 1170 147 46,2 | — 0,218| 0,444
2400 {2370 163 51,2 0,290 0,490
2600 | 2570 208 65,3 | — ]0,290| 0,630
3000 {2970 284 80,2 | — 0,428} 0,856
1200 — 41 12,91 — [0,080| 0,120
1400 | — 39 18,6 | — ]0,098| 0,178
1600 | — 70 220| — 10,125| 0,212
1800 | — 100 31,4 | - 10,2231 0,320
TCK-P 12000 f — | 100 | 129 | 140 | 40,5| — |0.327 0,380
2200 | — 151 47,4 | — (0,337 0,455
2400 169 53,1 | — [0,490] 0,510
2600 | — 212 66,6 | — |0,578| 0,640
3000 | — 288 90,5 | — 0,681 0,870
Ha puc. 3-49 nokasaunr xomcrpyxium PEIIeTYATHIX H CHTYATBLIX

TAPENOK KOJOHHHIX anmapatoB guaMerpom 400, 500 u 600 mm, [das
KONOKR GOJBIIMX MAMETPOB NPHMEHSIOT TAaPenkH APYrofl KOHCTPYKUMH
y3na KpenieHus K Kopnycy Kodounw. B Tapeakax Tuna TCB-1 manaa
Lieiel NpUHEMaeTcs pasHoit 60 s, a wupuna 4, 5, 6 g 8 mm. Pac-
CTOANHE MEKLY LleAsM¥ BHIGHPAeTCA B 3aBHCHMOCTH OT JIHaMeTpa Ko-
JIOHHBL H TOMUHHW JHCTA Tapesok B npegenax ot 8,75 ao 23,3 ms. dan
HICOTOBNEHHS TADEOK HCNOAL3YIOT AHCTH TOMUMHOA 2,5, 3,4;5 6 MM
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M3 YIEPONHCTON CTaH K TOMUHHOA 2; 25,34 15 MM H3 KHCTOTO-
CcTOHKO# cTamu. Paccrosnhe Meway C'ronduaml mesnefi He MeHee 10 MM,
I'Ip}{ H3rOTOBJIEHHH CHTYATHIX TapeNOK H3 CTaAbHBIX JMHCTOB TOJMMHOM S

~2

-4

AHAMETD OTBEPCTHA NPHHHMAETCS DaBHEIM:
He Menee 1,33 s ana yruepomMcroll crann
H He mernee 1,80 s AaA - KuCJAOTOCTOMKOR
crasi. ITlar MexJy OTBepPCTHAMH NpHHH-
MaeTcsid He MEHee Tpex AHAMETpPOB OTBEp-
CTHA. .

Hacanouynas KoJolHa COCTOHT U3 KOp-
nyca, B KOTODOM YXpellJeHH OTOPHHE pe-
IIeTKH W  paclpelesHTelbHEE TapesRH.
OnopHble DPeLIETKH CAYXKAT ANA YKAAAKH
Ha HHX Hacankd. Hacagxa nomentaercs
OTAeNBHBIMH SApPYCAMK BHCOTOH oT 1 go
3 m. Mexnay spycam® ocrasasior csoGo-
Hble 0Gbembl BhicoTof 300—500 mm, B KO-
TOPHX YCTAaHABJHBAlOT pachpefenTes:
HBle TapeSKd. PacnpefleluTenbHHE Taped-
KM HeoOXOAHMH Anf co3fianas Godiee pae-
HOMEPHOTO TI0 CeYeHHIO OpOLIeHHS Hacapn-
KH, TaK Kak No Mepe NepeTeKaHHs MO Ha-
caJlke BHH3. OPOWIAOINAA KHIKOCTh Mepe-
MellaeTcs K cTeHKaM KogouH. Kpome Toro,
pacnpelie/HTeNbHEE Tapeskd  ofecrnedn-
BalT GoJee paBHOMEpDHOe paclpefeleHHe
lapa MO CEYEHHI0 KOJOHHH,

Prc, 3-50. CxemMa ROMIIOHOB-
KH Hacajgo4YHOro KOJOHHOTO
annapara.

I —pacnpepeNETenLHas Ta-
perka tema TCH-1II; 2—
pacnpeleNHTEILHAA TapeJ-
ga tanra TCH-11; 8 —onop-
naq peuwrerka Tana TCH-IV;

4—Hacajgga, -
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Puc. 3-51. Tapeaka tuma TCH-II.

I —cofimpatownit KoHye; 2—oCHOBaUuHe TapetkH; §—mnatpyGox A
JKHIAKOCTH.

Tadauua 346

"TexHHYeCcKasd XapakTepHcTHKA TapeikH tuna TOH-II

(puc. 3-51)

- Mnavetp

HKuaroerHnlli natpyGok

KOO Bl Hnaverp ‘
agnapara, Tapenru, Hapyxubii KaarnueeTso, | CYMMapHas nio-
My mM Luaverp, wr. HaAb B cHeTy,
MM M2
400 2560 19 0,0066
500 300 25,0 31 0,0107
600 350 37 0,0127
800 500 37 0,045
1000 600 445 55 0,067
1200 730 i 91 0,111
1 400 850 121 0,148
1600 1000 95 0,194
I 800 1100 121 0,247
2000 1120 139 0,283
2200 1 350 57,0 187 0,382
2400 1 450 211 0,430
2 600 1 600 253 0,516
3000 1800 325 0,663
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I'JIABA YETBEPTAHA

TENJOOBMEHHBIE ANMAPATDI MPOMBILIJTEHHBIX
XOJIOOUNBHBIX YCTAHOBOK H YCTAHOBOK
PA3JLEJIEHHA BO3AYXA METOJAOM TIJ1YBOKOro

OXJAKIEHHUA

4-1. HMCHAPHTEJIH, KOHJIEHCATOPbBI U BCIIOMOTATEJIBHOE
OGOPYNOBAHHE AMMHAYHBIX XOJIOJHJIbHBIX
YCTAHOBOK

AMMHAUHBlE aNNapaTbl H3TOTABAHBAIOT BEPTHKANBHBIMH HAH TOpH-
30HT&bHHMY. [OPHIOHTaNBHLIE  KOKYXOTPYGHEE anmapaThl genawT
MHOrOXOXOBBIMH € IV4AKHMH HAH DEGPUCTBIMH HAKATAHHBIMH Tpy6amu.

B uensx yundurauun KOXYXOTPYOHBIX anmapartoB 3asogoMm «Kom-
[peccop» NPHHATH C/ledyWINHe OrpaHHYeHHA:

Huamerp ctaasupix Tpy6 (Kax raa;kHx, Tax ¥ nox HaKaTKy) —
25X3 mm. _

IMyyok Tpy6 waxmartHoil POMOGHUECKHH ¢ eAMHBIM IIaroM I raad-
KHX H Jds opeGpeHnbix Tpys — 34 mu.

Hiucno X008 BO BCEX CAYUAAX AOMKHO GHTH YETHbIM.

JIHHE B QHaMETPH KOXKYXOB, a TaKkKe WHCMO Tpy6 NpHHATH pas-
HEIMH ISt ammapaToB ¢ rAZAKHMH B HaKATAHULIME TPYGamu.

TIpiBofHMbIC THIM TOPHIOHTAZBHMIX KOXYXOTpySHBIX Hemapurenefl
OXBATHIBAKWT  NHANA30H NPOH3IBOAHTENEHOCTEH or 50000 mo

1900 000 xkaaja — ana annapatoB ¢ THalXHMH TpyGaMu ® oT 60 000
o 2500000 «xaafy — nan annaparon ¢ HaKaTaHHBIMH TpyGam.

K wpume,
Om peaymypy mmzﬂwaq%l{ /_‘Eg
L _‘Z’_"”””" R I Ber- i
sy H Mpedozparumensnsd
i 18 uenapum wasamens xaanan
Aonnalrolsri B ypodng
PESYARTGD “ Maromemp
d Fa. faassa
' MELMIMEMP -

Piic. 4-1. Fopnaouransueidt KOWYXOTpyGHLuIt HCDapHTe b,
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Mcnaputeny, KOHAEHCATOPH AMMHAUHHX YCTAHOBOK

vdOLEOHITHOY 2HHIRBHEOQO IOHHOLDL

§ 4-1]
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Ta6auya 4-3

AMMHAYHBIE KOMKYXOTPYOHbIE anmapaThl C PeGpPHCTEIMHA
Tpy6bamu 3aBosa ,Komupeccop®

. 4 Henaparean nporaeo- Kougencaropu npons-
5 5 x JUTENBHOC TR0 BOAHTET HOCThIO
= N . 4 300) kraa/mi-u | 600 kwaafmioy
s} L} e -
° & 2 3 ) ;
B = = = Xoaogonpora- { Xomodonpona-
o X 5 a &, BOIHTEIh Yuero BOAHTRIL- Yncno
ER 3 z g HOCTb, X040B |- BOCTS, xo108
r=: i :-E __j\. ERS KKEAZ 4 1 KEAA [y
[
2,5 3 20 — — 115 000 8
500 134 3 25 — —— ! 189 000 8
4 32 9 260 4 (8)* 185 200 §
3 40 110 400 8 220 800 §
600 214 4 50 147 700 4 (8)* 295 400 8
5 65 183 000 4 370 000 4
4 90 261 000 4(8)* 522 000 8
8001 380\ 5 |50 | 328000 | 4 656000 | 4
4 | 140 420000 | 4(8)* 840000 | 8(4)++
1000 | 6141 5 | g0 | 525000 | 4 1050000 | 4 (2
- 5 250 747 000 4 1 494 000 4 (2)+*
1200 8701 & 1300 | sors00 | 4 1795000 | 4 (2ye+
1400 | 1220 G | 420 1 255 000 4 - =
1200 | 870 | 25 | 500 1 494 000 2 2988000 2
1400 | 1220 | 2.6 | 840 2510 Q00 2 —— —

* X0J0A0NPOUIBOAHTENRHOCTS aNdapaTa 0CTAETCS HEH3MEHHOM DpH 9HCJE X0-

AOR, YKA3AHHOM B CKOGKAX, HECMOTPA Ha MeHbUIYio CKOPOCTh A TeMIepaTypy pac-
coua.

** Uneno XoXom B cXo6Kax COOTBETCTBYET padoTe KOHZEHCATOPA C BO3BpaTHOH
BOJLOM,

B ra6a. 4-4 npuBeneHn! OCHOBHBIE TeXHHUBCKHE XapaKkTepUCTHKH
BEPTHKa/NLHO-TPYGHBIX  aMMHAYHEIX ucmaputenedl, Hcmaputenw storo
THNA HNPEACTABAAT CoGof OTKPHITHIA Gak ¢ ONYLIEHHBIMH B Hero CeK-
UHAMH, COCTOSMMUMY H3 ABYX TOPH30HTAJBULIX KOMMEKTODOB ¢ BBAapeH-
HGIMH BEPTHKANBHEIMH TPYOKaMH. OTAeNbHble CEKUHH OOBeIMHEeHH KOJ-
JEKTOPAMH A1 TIOLAYM YKHJIKOrO H OTBOA2 HMapoofpa3Horo aMmuaxa,
Bax pasnenen npofenwnoii neperopogkoif Ha fee wacT, B OJHY 43 KO-
TODHIX [IOMCLIEHA Mella/Ka,
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Puc. 4-2. I'opHaa'rf'raanhlﬁ KOR yXoTpyOHBIE XOHZeHCATOP.

, ‘Tao'xmu,a 44

BepTHKaAbHO-TPYyOHBIE AaMMHATHEIC ACHAPHTENAN
3aBoja ,Komopeccop“

Paamep Gaka, msm MOUHOCT b
Yenosnoe | IMosepx- anekTpo- | Bec mcna-
o6o3na- HAOCTb, ABHraTens pHTeNA,
yerne M2 JHnnna [[1apuna BuicoTta Memanky, Kz
xam

20-UA 20 3 200 790 1350 1 1 730
30-UA 30 3200 750 1 350 1 2 190

40-UA 40 3480 1 040 1350 1 T 2786
60-UA 60 4 800 1 040 1350 1 3 820
90-HA 90 4800 - 1 595 1 350 1,7 5 365
120-MA 120 5800 1595 1 350 1,7 6 475
160-MA 160 5800 2145 1 350 1,7 8645
200-HA - 200 5800 2675 1 360 1,7 | 10515
240-UA 240 6 200 2090 2 0560 1,7 11 935
320-UA 0320 6 200 2800 2050 2,8 16215

Tab6ruya 4-5

Konnencatopst xowyxoTpyOGHbsle BepTHKAAbLHLIE aMMHRTHLIE
3aBoAa ,Komupeccop®

CJ10BI! 3 HaverT B Ta
ozo:maqigl?ue nosepajzocu, oﬁ'guaﬂxa.puu B:.?« o Bec, x2
50-KBT 50 724 5 500 2535
75-KBT 75 830 5500 3415
100-KBT 100 1000 5 500 4760
125-KBT 123,5 1000 6 000 5725
150-KBT 146 1200 5000 6 830
250-KBT 245 1 400 5500 10750
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BeprukanbHbie aMMHauHble KOHIEHCATODH NPeICTaBAg0T cofoil Ko-
AMYXOTpyOHble annapatu ¢ MMAAKAMH TPYGamH. OcHOBHMe XapaKTepH-
CTHKH 3THX KOMJEHCATODOB TIDHBEAEHH B Taba. 4-5.

Opocutenbunit aMvuaunsi KoHfencatop THma MKO (ra6an. 4-6)
COCTOHT H3 NJOCKHX TPYG4Y4aTHX 3MeeBHKOB C NOBEPXHOCTBIO TEmnoof-
Mena 15 #® xamauil, coefuHennnx Mexny co6oil KOJNEXTOpaMH M
DECHBEDOM KHIKOro amMnaka. Komgencatop cHa6XaeTcs BOROOPOCH-
TEeJIBHBIM YCTPOHCTBOM.

Tabauua 46

OpocHTeabHEIE aMMHAYHBIE KOHACHCATOPHI C OPOMENYTOYHEIM
OTBOJOM XHJKOCTH 3aBoja ,Kommpeccop

CaBapHTHEE pasMepss, mm

Vi n X~

nﬁgﬁszg:ue Hogf:p;! Jinuua Ilupuna i Buicora Bee. w2
45-MKO 45 6 350 11756 2205 1912
60-MKO 60 6 3560 2325 2205 2530
75-MKO 75 6 350 2 875 2205 3 140

-90-MKO 90 ‘ 6350 3425 2205 3795

B kavecmBe Henapuredeil MoryT GbITh HMCNOAB3GBAHE HH3KOTeMNepa-
TYpHBle ClHpaJjbHo-pefpucteie Gatapen Tuna HIB. Barapea HTB cocrout
H3 IECTH NOCNEeA0BATENbHO PACHONOMEHHBIX 3MCEBHKOB C TOPH3OHTAIb-
HBIMH CTAJABHBIMH TpyOkamd. Jlna yBeanueHms IGBepXHOCTH TemN00s-
MeHa Ha HUX HABHTHl cTajlbHble pebpa. KOHIE 3MEEBHKOR OfbexHHEeHb
BXOAHLIM H BLIXOJAHBIM TOPH3OHTANLHRIMH KOJseKTopamd. Batapen
NONAHE NPOAYBATbCA BO3AYXoM. Pasmepnt Gatapeit HTB npweaenn
B tafa. 4-7. .

Tagruya 47

Husxotemmeparypuste CIHpadbHO-pe6pucTrie GaTapen

O}G’g.;romme nﬂBerﬂlrocn, J TaSapurtanie pasmeput, su i

H
tanenne * | Hauna Iluprua Buicora oo e
HTB-{,0 27 1395 620 546 271
HTB-1,5 42 1 895 620 546 369
HTBE-1,9 53 2295 620 546 445
HTB-2,4 66 2795 620 546 540
HTB-3,0 83 3395 620 546 6506
HTB-3,7 104 4 095 620 546 790

OcHonHere pasMepsl NpOTHBOTOURBIX mepeoxJaiATenedl, NpHMeHfe-
MBEIX B XO/OAH/IBHBIX CHCTEMAX C ODOCHTENBHBIMH HAM KOMCYXOTPYOHBIMH
KOHACHCATODAMH ¥ MOHTHDYEMBIX Ha JMHHHRX OT KOHIEHCATOpa K pery-
JHPYIOULell CTAHUMH, NpUBEfeHE B Taba. 4-8. TlpoTeRoTounBli nepeox.a-
AHTENb BLINOJHACTCA B BHAE CEKIHOHHEIX TeRJOOOMEHHHKOB THIA «Tpy-
6a B TpyGe». Marepuan BHYTPeHHell W HApyXHOH TpPY6 — crans,
HHaMeTphl, COOTBETCTBEHHO 35X3,5 1 57X3 MM,
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fxad :
ammvara d, Rlp

Puc. 4-3. ﬂparzsoﬁiqﬂuﬂ nepeQXxaainTenb,

Tlpomexytounsie cocyam (raGa. 4-9) NPHMEHAIOT KAN CHATHA Nepe-
rpeéBa napoB aMMHaKa, HarbHeTaeMhX H3 LUHIAHAPA HH3KOro MAaBJeHHA
B IHAHHJAD BBICOKOIO [aBJeHHA nyTeM ux OapGoraxa uepes cJOR
XKHAKOrO AMMHAKA MPH JBYX- HAH MHOrOCTymeHdatoM cxartan. IIpH el
'H3TOTOBJASHHH [MPOMENYTOUHBIX COCYMIOB AJd ofenaek o IHHALL HCO0J4Ab-
ayerest Cr. 8 TOCT 380-60, a nnq 3MeeBHMKOB M naTpy6koR — craap 10
IF'OCT 8732-58. ’

Tad auna 4-8

AMMHAUHBIE NPOTHBOTOYHbE NEepeOXNafATeNE
3aBojga ,Kommpeccop“ (puc. 4-3)

o 3 }lnﬁMETpﬂ .- !

LR [ p [pg | e | et s

£2 | & | 8= |8 : %

8z g g T am- i inpa- | Buco- -

3| & | 3F | dRg ) | e | o |
5-T1I 4,86 1 10 32 32 |5200| 134 (1250 ] 480
6-[1I1 5,85 1 12 32 32 |5200 | 134 (1380} 565
8.T1I1 7,8 1 16 32 32 |5200 ] 134 (1690 730
12-I1I | 11,7 2 12 40 50 (5200 307 [1700|1110
I6-IT[T | 15,6 2 16 50 50 [5200 | 307 |2010 | 1450
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Tabauua 49

IMTpomex yTounsle cocyarl Tumor TIC u TC3
3aBoga pKommpeccop

Yeaonnoe Auaserp Bricora, | [TOBEPXHOCTB [ Eyvoery,
oGo3HAYeHHE oficuafixy, Sial 3MeeBHKa, ) Bec, xz
M »2 |
40-11C 426 - 2460 | 1,38 0,24 380
S0-TIC3 500 2820 j 1,76 0,4 410
60-TIC3 600 2920 | 3.4 0,67 550
70-[1C3 700 3250 | 5,6 Ll 860
120[1C3M 1 200 4000 | 10,0 3,

2 2100

Ina xpanenus ammiiaka, neoGXoANMOro 14 paGoTH  YCTAHOBKH,
HCTIOAB3YIOT pecuBepbl THna PB, MoHTHpyeMble Ha CTOPOHE BHICOKOrO
Aasnenus (raGa. 4-10).

Tab auya 4-10

AMMuauuble pecuBepsl 3aBoja ,Komupeccop

Yeaonioe EMKogth, | /HIAMETp Itn- ! AIHHE UH- ‘ O6man
o6 13HaTen e ul MHEALNYECKOH | apADINeCKOll | qqppa 4y | Bee, #2
HacTH, MM qactH, ax |
0,75-PB 0,75 600 2 450 3000 450
1,5-PB 1,5 800 2950 3 600 710
2,5-PB 2,5 800 2920 5550 1035
3.5-PB 3,5 1 000 4000 5100 1 500
5-PB 5 1200 | 4500 | 5750 | 2240

4-2. ACNAPHUTEJIMN W KOHAEHCATOPbI ¢PEOHOBbBIX
XO0JIOAUNBbHBIX YCTAHOBOK

)

Henaputenn n koHaencatopsl $GPEOHOBHX XOMOAHJBHBIX YCTAHOBOK
NPesCTaBMAOT COGOH MHOTOXON0BBIE TOPH3OHTAJbHEE KOKYXOTpYGHbIE
annapatel ¢ MeIHbIMI HakaTaubiMi TpyGamu. OTHolleHHe AHaMETpa
K TOJIHHE CTeHKH TPyGbl nocje HakaTkM 21/13 w OTHOIEHHE NAOLWEIH
MOBEPXHOCTH HaKaTanHo# TpyGel K NNollaM NOBEPXHOCTH He HaKaTai-
HOH TpyGel paBHo 3,5,

B Taba. 4-11 npuBeneHbl OCHOBHbIE KOHCTPYKTHBHBIE pasMepbl anna-
patos tuna MTP 1 KTP, Bunyckaembix aasoaoMm «Komnpeccops wofec-
CKHM 34aBOIOM XO0N0AHABHOTO MAUIHHOCTPOEHHSH. Hn;{ HOMHHAaIbKOI
NOBEPXHOCTBIO MOHHMAIOT BEJIMUMHY OKDYLJAeHHOH HapyKHOH Ten.o-
nepenatwolefi nosepXHoctH. eficTBHTeNbHAR TIOBEPXUOCTL HECKOBKO OT-
JquyaeTea OT HOMHHAJBIIGH H 3aBHCHT 0T BHIOGOPA uHCaa M AIHHLL TPYO.
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Ta6aaya 4-11
$peoHOBEE KOKYXOTPYSuaTele aniapaThl
HoMHHaAR- Hedcrpn- Yacno Yacao
Had Ba- | Omamerp ILnana Hzucno TennHas X0/I0R XOI0R
py:uan | o6ewaiikn, | 1py6, u Tpy6, AAPYXHAA | yenapm- | KoHgeH-
NOBEPX- My mr. nopepx- rens caTopa
HOCTh, M* HOCTh, M2
95 1,5 30 6; 8 4
35 404 2,0 135 4 4; 8 4
50 2.5 49,6 | 4 8 4
65 2,0 62 2. 6,8 | 4; ()
85 500 3.0 210 92,5 | 48 | 4@r
110 ; 2,5 107 . 2, 4; 8 4
150 600 3’5 2931 150 L6 2
200 3 - 200 4; 6 4; (2*
260 800 1 455 2 6 2
380 4 407 2, 4 —
500 Gl 5 680 | 500 2 4 =

* Ugeno Xodos B CKOGKAaX COOTBETCFRyeT padoTe KOHAGHCATApa €. BO3IDPATHOR
BOJOi,

4-3. NMAPOBOJAHBLIE 3)XEKTOPHBIE XOJOILHJIbHBIE
MAIIHHDE

B xoJoguApHofi TexHHKe A NOJYUeHHA Xodola NpH HebSoJAbUIHX
pasHocTAX TeMmepaTyp B HCNapuTese W KOHJIEHCAaTOpe M NP TeMmnepa-
Typax wucnapeHus Bhimme (°C NPHMEHAIOT 3MEKTOPHBlE XOJOLH/bHHE
ycTaHoBKH. OQHH HaxXOAfT NpHMeHeHHE B YCTAHOBKAaX N0 KOKAHLHOHHPO-
BaHHIO BO3AYXa JJA CYWIKH H OXJaXIAEHHA BOE]H,YXH. ‘].'Ipﬂno,u,mcn QCHOB-
HLIE JlAHHble NaPOBOJIAHEIX 5MKEKTOPHBIX XOJOMH/bILIX MallHH, H3TOTUB-
AseMbix 3aBogoM «Komnpeccop». Ha puc. 4-4 nokasana NpPHHURMHA/b-
Hafg cxeMa OJIHOﬁ H3 XOJ0AHJBHBIX MaullH 3TOro THIA.

[lapoBponqaHas »XeKTOpPHaZA XO0JAONAHAbHAaA MalllH-
Ha 5-31 uMeeT xoaomonponssoanTenabHccTh 300 000 kxat/¢ npu Temile-
patype paGoueit Boas 4° C.

X0JI00NPOH3BOIHTEALHOCTL PETYAHPYETC KOMHHECTBOM BKJOYEH-
HBIX TVIaBHBIX 3EKTOPOB H MoXeT ObTh DaBHOH TpeTH, ABYM TDeTAM
H MOJIHOH IPOM3BOAMTENBHOCTH. MawmuHa 5-31 COCTOMT M3 TOPH3OHTAJb-
HOTO TPEXCeKLHOHHOTO HCNAPHTE/s, TOBEpKHOCTHOrG TJAaBHOr0 KOHIEH-
caTopa, Tpex [JAaBHBIX 3KEKTOPOB, BO3AYWHLIX 3kektopos I n II ety-
neHet, GAOKa BCIOMOTATENbHBIX KOHIAEHCATOPOB H KOHAEHCAaTOPHOTO
3XeKTopa. :

Xonoauneupli aredr . . . . . . . . . . . . « Bona
Pacxopn paGouefi Boast, M%f¢ « . . . . . .- . 150—I75
Jlasnenne paGouero mapa, xl/fem® . ., . . . - 6—7
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es0
B50

250

2750 Knacocy A
o 3004 13 6axa mennat
== padoved fods

Puc. 4-4. Maporo1anan 3R eKTOPHAT XONOZUALHAR yCTaHOBKA,

Pacxog paGowero mapa mpu TemmepaType oOx-
Aamfarouedl Bofbl, NOCTYNAtOWEH HA KOHIEH-

caTophl;
po +24°C, wljw. . . . . . ... .. 1800
no4-28°C, wlfe. . . .« ... ... 2750
Pacxoa oxnamjawomeli Bopm,. MYw Lo oL, 300
Bec Mammuet, k2 . . . . .. . L. .. ... ~4000

flaposonanas 3XeKTODHAA XONOANAbLHASA Mamu-
Ha 7-3 HMeeT XOJONONPOM3BOAHTENLHOCTH 360 000 KKaAal4 mpH TeMne-
patype paGoueit Boxh +8° Xo0a0Z0MpPOHABOIHTEILHOCTh peryaupyerca
BEMIOYEHHEM D23UYHEIX TPYNM IIABHEIX 3EKTOPOB M MOMET GHThL pab-
HAa TpEeTH, ABYM TPETAM MHJIH NOJHOMH TIPOH3BOHTRJIBHOCTH.

‘Mawnua 7-3 COCTOHT M3 TOPH3OHTANBHGTO IBYXCEKIHOHHOrO Kema-
PHTE/S, TNOBEPXHOCTHOrO MNIABHOTG KGHACHCATOPA, INECTH Napasaefbho
paoTamuiux TJaBHHIX 3KEKTOPOB, LBYX BCTOMOTCATEbHEIX IKEKTOPOB
H KOHAEHCATHOTO 3JIEKTPOHACOCA.

XOMOAMABHBIA 8TCHT . . . . . . . . v . v v s v e e . Bona
Pacxon paGouefr mogpr, ML o e . 170
Hasnenue paGouero mapa, wFfcM® . . o o v w v w0 v . . 7

Pacxon paGouero mapa npu TemmepaType oXaampaoumed po-
JAbl, NOCTYMAKIGH Ha KOHAeHCaTopn, He Gonee --20° C,

L R T L i T i 925
Pacxoa oxpampaaroued Bojk, T P 230
Bec MaummHbl ¢ HacocoM, K2 . . . . ar . oa 4w ... 370

I[Taposonsnas 3MeXTOpPHAN XONOMHAbHAA Mautu-
Ha 83 HMeeT XOJOAZONPOH3BOAKTENLHOCTb XOJOARMBHOR  MAUIHHE
600 000 xras/w npu Temneparype paGoueft Bojnl -+8° Xonozonponsso-
AHTEJBHOCTb  PErYNNPYeTCR  BKJIOUGHHEM DA3NHYHBIX TPYON FIABHLIX
HEKTOPOB H MoMer ObiTh pasda 40, 60% uau nomHoit MPOH3BONHUTENB-
HOCTH,



§ 44] Tennoo6MeHHEE ArMapaT DA3AENeHHA BO3AYXa - 177

Mamiaa 8-3 cOCTOHT M3 TrOPH3OHTANLHOTO ABYXCEKUHORHOTO HCNa-
PHTe/IR, MOBEPXHOCTHOrQ CJAABHOI'O KOHZEHCATOPA, AECHTH IlapanieabHo
PaGoTaKUMX [NAaBHLIX 3XKEKTOPOB, ABYX BCHOMOTATENBHHX 3IMEHTOPOS,
6JI0Ka BCNOMOraTeNsHBIX KOHAEHCATOPOB M KOHAGHCATHOTO 3MeKTpPOHA-
coca.

Xonopwnedbd areHT . . . . . . . . . . . Boja
Pacxon paGoueft sogel, M3 . . . . . . . . 240
Hasnenue pabowero mapa, klfex® . . . . - 7

Pacxon paGodero napa npd TeMmepartype
oxjaaxpaaome BOAW, nocTymaiomef Ha
KOHJencaTopu, He Goaee 4-20° C, wz/x~ . 1500

Pacxoa oxnaxpaiome Bogp, M. .. . . 360

Bec mamrmHel, 2 . . . . . -+ . . . . . . D0BD

ITaposonnAuas 3MeKTOPHAas XOJOAMIAbHAR MaIHH-
Ha 11-3 uMeer xonoacnpousBofutensHocts 1 000 000 xxasfs npa Tem-
nepatype paGodedi Boam +i13°C. XonoAONpoH3BOAHTENLHOCTE PETYJH-
PyeTcsl KOJNMYECTBOM BRAIOYEHHBIX T/IABHHIX 9XKEKTOPOB H MOXeT GHTb
paBHa NOJOBHHE HJH NOMHCA NPOH3ABOAHTENEHOCTH. Mainmusa [1-3 co-
CTOMT H3 BEPTHKAJNLHOTC JBYXCEKIHOHHOTO MCIApHTENA, CMEMUBAIoUero
6apoMeTpHUECKOTO KOHAEHCATOPa, IUECTH [VIaBHHX 3XKeKTODOB, BO3AYLU-
HEIX 3MektopoB [ w II cTynedell, BémoMOraTénpHora CMelIHBAIOMero
GBPOMETPH'{ECHDI‘D KOHJeHcaTopa, ]

Xonopanowui aredT . . . . ... .. .. Boaa
Pacxop pabGoueit Bogu, #%#. . . . . . . . 125
Jasnenye pabowerc napa mnepex CoIAaMR
[MaBAKIX IXEKTOpOB, klfcm®. . . . . . . 1
Pacxoa pabotuero mapa Ha TJaBHbE 3HeK-
Topsi He Gonee, kf2 . . . . . . .. . . 7400
Hasiaenue paGouero napa mnepej COMJIaMH
BCOOMOTaTeaBHEIX 3xekTopoB, xl'fcm®. . 7
Pacxon pafouero mapa Ha BCHOMOrAaTEdbHEIO

IMEKTOpH! He Gonee, k2/4. . . . . . * - 400
[lpenenbHaa TeMmmepaTypa  oxaampaiomed
Boge,, °C . .. ... . .. ... .. +38
Pacxon oxnampaiomefi poasl Ha KoHAeHCE-
TOpBL, MY . . . . ... ... ... . T40
Bec Mammuel, ¥2 . . . . . . . . . . . . . 5400

4-4. TEINNIOOBMEHHBIE AMNIIAPAThI ¥CTAHOBOK
PA3OEJEHHA BO3JI¥YXA METOAOM TIJIYEOKOIQ
OXNNAKIOEHHA '

YeranoBkn A pasmeseHHs BO3LYXA NPHMEHSIOT AAR NOJYIeHHS .

MHAKOrO H Ta3000pasHOro KACNOPOA, YHCTOTO 430Td M AAA OYHCTKH
CHIPOTO dproHa M KPHNTOHOBOTO Kouentpara. Msrorosasior: Banamu-
XHHOKHHA 8aBOJ KHCNOPOLHOTO MAIUMHOCTPOCHHSA, OMECCKHl 3asoa «ARTO-
reEMant», MockoBck#ll 3aB0OA KHCNIOPOAHOTO MAUIMHOCTPOSHHSA H .

12—211% ' : ‘

r.,u.m
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B TaGa. 4-12 npuBoaATes TeXHMYECKHe XapaKTEDHCTHKM KOHAEHCa-
TOPOB, KOTOpPbIe CJAYXAT 14 HCnapeHus KHIAKCrQo KHCAOPOIAa 3a CYeT
OTA4a4YH TENJ0Thl KOHIAEHCALUHH a30Ta. B aasucumocTH ot ycnoanﬁ padO-
Tl YCTAHOBKH KHAKHE KHCJIOPOL H a30T MOryT ObITh HAanpam/eHbl cooT-
BETCTBEHHO HJH B TpyOul, HAM B MeMTpyOHOe NPOCTPAHCTRO.

Jl1s M3TOTOBJIEHHS KOHAEHCATODROB UCTIOJB3YETCH NaTyHb Mapkn J162
H MeAuble TPYGKH H3 megu M3,
OxnaxeHHe BO31yxa X0J010M OOpPATHOrO NCTGKA a30Ta MM KHC-

JI0pPOAa  OCYUIECTB/ASETCA B pereieparTopax, TeXHHUeCKHe XapaKTepH-
CTHKH KOTOPBIX NpHBEleHH B Tala. 4-13.

127

45

EDTHNG KORTEHY

\(ﬁ’é’

Bs1707 Hudhaco  2i0mP

D — 77 R
I —— T

Pye. 4-5. KHC.’IOPO,U,I:{O~3.30TI{NH KOH Zelcarop
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" Tabaayae 412

Konpgencatopn (puc. 4-5)

[1poH3BOAHTENBHOCTE KOHAEHCATODa, Naed/u

Texiuueckue xanaxre-

PRETHRH 100 1 000 3600 | (numomnomy | 1500

[ToBepxHocTs  Te-

naoo6MeHa, m? . 21 220 640 243 © 630
Tenaosad  wuarpys- s ;
Ka, kxaaft . . .| 30000 | 300000 | 850000 | 200000 ! 720000
Pabguee namaenmue, ' '
ama:
BTpyBax. . .| o6 | o6 Ho 6 | Ho 1,7 | Oo 1,7

Mexa1y TpyGa- 1
MA . .. .| Jo 1,7 | [0 1,7 | Qo 1,7 Ho 6 Ho 6
Paspocts temmnepa-
TYDP MEé€xay aso-
TOM H KHCIODO-
Aom, 2pa’d . . .| 2—3 23 23 2—3 23
Auaverp Tpy6, mm | 80,5 | 8x0,5 | 8%0,5 101 | 10%0,5

' I
Kopnyca perencpatopos HarotamBawt uz CT. 3 1 HANONHAT

aJIOMHHHEBON HAcaikofl B BRAC JIACKOB M3 CNMPAJbHO CKATAHHBIX
dNIOMHEHEBBIX PUPJIEHEX JeHT (pHc. 4-7).

Ta6auya 4-13
Perenepatopn (puec. 4-6)

& O i s

= e XapaxrepﬂcTHKa HacajaKH TEMI‘lEpﬂT_Vpa BO3: 8,

=3 AyXa, zpad. 2 -

g U 354

E3 hE g .| Mponyckuas
9

Z5 _In Bica- gixg ¢nocosHacT,,

Yax oBepx- | Tonun- Ta Ha Ha s 9 HM¥y

La® HOCTL, | HA JMCH- | jopqy sxome | Buxoge |E£=T [

T o M TH, MM [ 38,8

i o

700 2060 | 0,46 34 {20—30|100—102 [93—96| 3 500—4 000

3
1400 8465 | 0,46 5% 20—30| 100—102 | 93—96 | 12 000—16 000

2400 24900 | 0,46 60 |20—30 | 100—102 [ 95—97

B ra6n. 4-14 npuBefeHm TexninyecKue XapaKTepHCTHKH Nojorpena-
TeJeH 230Ta W BO3AYXA, OCHOBHLIX TeNJOOGMEeHHbIX annapaToB H nepe-
OXJajuTe]ell MUAKHX a30Ta M Bo3dyxa. TemlooGMeHHHie anmapaThi-
oAOrpeBaTe/in NMPHMERAIOT /A MOBBHIUIEHHS TEMOEPaTypH. KHIKOrQ
430Ta MJHM BO3JyXa 3a cuyeT TennoofMeHa ¢ ropnadeidi BOAOR MJH C MO-
TOKOM [ETNIEBOTO BO3AyXa. ITH TeNIOOGMEHHHKH NPeACTARAANT coGof

12% '

i
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=

npaMorpy6Gusle annapate. Ha usroroBnenne annapaTos mier Megn M3,
- naryue JI62 # JIDKMu, 59-1-1 # ctans Cr. 3. =

OcHoBrue TeNIOOGMEHHNE annapaTH NpeJEA3HAYEHH ANS oxnamae- A
HHR BO3JyXa BHICOKOrO LABAEHHA XONONHHWM a3oToMm. Boagyx B anna-

Patax JBHXeTcA Mo TPy6aM CHH3Y BBepX, a a30T HAET TNPOTHEOTOKOM .

B MeWTDYGHOM DpacTpaHCTBe. XapaKkTepHas 0COGEHHOCTB annaparos
STOTO THNA — MOBEPXHOCTh TemslcOGMeHa B BHAe 3MECEHKOB H3 MEAHHX
TPYG. MartepHanoM AMs WIrOTOBNEHAS OCHOBHAMIX TeIIOOGMERHAKOB
CAyXKAT Meab M3, natyns J162 m JIKMn §9-1-1, Crans 10,

NN o
)’\\\fq\\\

e SO =

Puc. 47, HaGHeka pereneparopa. "

Tepeoxnagurenu ®uakoro azera BO3[lyXxa HCNOAL3YIOT AAA Oepe-
OXJaXJeHHA OGOralleHHOr0 MKHAKOTO BO3AYXA RIH a3oTa, a- TaKxe A4
noxorpeBanHs rasoolpasHore as3oTa. ’ :

Tennco6Mernsle annapaTsl 3Toro THODA BHRNOJHAKT  ABYXCEKUHOH-
HEIMH T0 BLICOTE € BHTBIMH TPyOaMu. MaTepHanu WA HACOTOBJISHHA
TIEDEOXAANUTENCH Te Ke, MTO H JIs OCHOBHLIX TeNJOODMeHHLWX amga-
paros. :
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TJABA DATAS

TENJOOBMEHHBIE ANNNAPATBHI HEGTAHOH
NMPOMBIIJIEHHOCTH

5-1. TEMJIOOBMEHHBIE ANNAPATBI C RJABAIOMIEA
TOJIOBKOH (HOPMAJIb H458-53)

Tennoo6mennsle annapatsl € NA2BAICLIeH TOJOBKOH H3rOTOBASIOT
ONHHADHEIMK H CABOCHHHMH (puc. 5-1). Jaa ypeanrueus TYpOYy/IH3aMHH
TEIIOROCHTEAST B MeXTPYGHOM NPOCTPAHCTBE YCTAHABAMBAIOT nonepey-
Hble neperopoiaku (puc. 5-2). B neperopoikax mepBoro Thma 1TypOyan3a-
UHA NOTOKA NOCTUraeTCA 33 CYET Pe3KOro yBeJNHUeHUA CKOPOCTH B K0Jlb-
UEBLIX 3330pax Me&]Y OTBEPCTHSIMH B MeperopofKax w TPYOKAMH.
Ileperopoakn Broporo Tuna genaior ¢ CeKTOPHBIM BLIPE3OM, YTO MO3BO-
JAET MONYYHTDL CNUPANBHLIE NOTOK CPelbl B MexTpYGHoM NPOCTPaHCTBE.

lMo notoky cpeabt TenaooGMenHke annapaTe - ¢ NaaBawiuefl ro/os-

KOl OOHYHO OJHOXOAOBHE IO MeXTDPYGHOMY NpOCTPAHCTBY; no Tpy6-
HbIM NYUKaM — NBYXXOJOEbe TNDH AHAMETPE KOPNYCd TemA00GMEHHOrD
annapata 325 u 478 mm u ABYX- nan YeTbIPeXXONOBble NpH AHaMeTpe
Kopnyea 529, 630 u 720 ma. Bee capoenHbie TenJ1006MeHHbEle annapa-
TEl — IBYXXOJ0BBe N0 TpyGHOMY nyuky. TpyGHble mydxnm HaGHPaT H3
CTanMBHEIX TPYGOK Anamerpom 25X2,5 ws miukoit 6,0 u H3 craay 10
no TOCT 801-50. PasGusky ors

CTBAAIOT 110 KBajApary ¢ waroMm 33 mm.

Tenoo6MenHBle annapaTsl ¢ MIABAIOLER TONOBKOR npeaHassaqyeHb
Ani# HAarpeBa HJH OXMAXIeHHs HedTenpeAYKTOB B MUIKOM HIH napo-
o6pasHoM cocrosuuu. [IpefenbHble paGoure 1aBJERHS B HHX B 3aBHCH-
MOCTH OT TeMNepaTyphl TEN/IOHOCHTENel NpHBedeHH B Taba. 5-1.

Ta6auya 5-1

MMpeneanHble paGounme paprenus B TPyOHOM nyuyke B
TenN006MeHHBLIX aunapatax ¢ DAaBAIOue N roa0BKOH, KI'[cM?

ITpo6roe Temneparypa cpeasl, °C
napnenne
Ycaoswoe | soao#t npu
napJeHHe, | TeMOepa- .
kTl jem? TY?EOOEP(I:’“E Ao 200 Ao 250 xo 300 Ko 350 20 400
kTjcs?
16 20 16 15 13 12 10
25 31,5 25 23 20 18 16
40 a0 40 37 33 30 - 28

TennooGMenntie annapate, npeaHasnayeHHse Ans paGotst npH
Temneparype cpeasl or 200 mo 400°C, H3roTOBAMOT M3 cHOKORHON
craan. JleTanu TennooGMeHHMX anmapaTos ¢ TOMILKHORN CTeHKH 10
26 mm, MPENHAIHAUGHHBIX 1 paboThl mpH Temnepatypax go 200°C,
MOKHO H3TOTOBMATH W3 KHARILeH CTa/H, o ¥ A

epcTHif B TPYOHEIX peluetKax ocymie-
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Tennoo6MeHHHKH H3 VEAEPOTHCTOL

[=9
<3
7 7 5 | 24y | Tun rensoot-
oo e | M | 253 | ST | dompecr

253

228
325-16-21-2-111 CH-2561 OxuHapHbl 21
325-16-21 % 2-2-711 CH-5588 395 CapoeHnmil { 21X 2=42
325.40-21.2-711 CH-5584 2 | Ounnapuwi 21
325-40-21 % 2-2-111 CH-5587 CasoeHHBIA 2lx2=42
478-16-53-2-111 CH-5484 Onuua prbli 53
478-16-537<2-2-111 CH-5519 478 | SaoerHbl | 53)(2=106
478-40-53-2-711 CH-5574 Onunapubtfl 53
478-40-53)< 2-2-111 CH-5567 Cnroennpit | 53)(2=106
529-16-70-2-71 CH-5531 Oaunapubiil 70
529-16-70-4-11 CH-5553 To mxe 70
529-16-70-2-111 CH-5450 599 To xe 70
529-16-70-4-1II CH-5547 ' OnuHapubi 70
520.16-60< 2-2-71 CH-5532 CapoeHnBl | 70)(2==140
529-16-702-2-711 CIT-5451 To xe 70X 2=140
529-25-70-2-11 CH-5448 OaugapHmi 70
529-25-70-4-11 CH-5473 To xe 70
529-25-70-2-111 CH-5379 599 To me 70
529.25.70-4-711 CH-5470 o2 QanHapHe 70
529-25-702-2-11 CH-5481 CapoeHHull | 703 2—=140
529-25-705% 2.2-711 CH-5440 To me 70 2—=140
630-25-100-2-11 CH-5599 OanuapHbli 100
630-25-100-4-71 CH-5601 To me 100
630-25-100-2-711 CH-5478 290 To xe 100
630-25-100-4-111 CH-5598 < To me 100
630-258-1005¢2-2-11 CH-3600 ¢ CnpoeRHul | 100 2=20(
630-25-100%2-2-111 CH-5548 To we 106°% 2=20C
720-16-130-2-71 CH-3398 Onusapubtit 130
720-16-130-4-71 CH-5400 To ke 130
720-16-130 -2-711 CH-5399 720 To xe 130
720-16-130-4-111 CH-5401 “ Onunapawir 130
720-16-130¢2-2-11 CH-5464 Capoensmii | 130 % 2=26(
720-16-130 ¢ 2-2-111 CH-5506 To e 1305 2=26(
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Ta6auya 52
tTaldH ¢ mJaaBawwed roJoBkoil
Koanueer- | é .
Yeaosnoe | no xozom g Jlnuua Luawerp O6iait vHeTuA
AdBIeHHe, | 10 Tpyo- ) i KPBIWKH, BoicoTa, s Bec, k2
wlfew? HOMY - ’ ny
Hy'ix}’ E‘ g
6 6742 520 585 1213
I i 6742 520 | 1172 2437
- M| 67ee | 570 585 I 589
. 6 789 570 1172 3194
16 6 806 705 778 2491 ,2
9 1l 6 806 705 1 558 5002,6
40 6978 755 778 3425
6978 755 1 558 6868,6
2 I 775 - 890 2 968
> | ] s 80 | 3000
2 I 775
16 1 mo| 6825 | 2°° 890 302
2 i 75 1782 5953
2 11 775 1782 6026
2 I 890 3445
4 I 890 3 466
2 I 890 3478
25 4 i 6830 | 785 890 3498
2 I 1782 6908
2 11 1782 6975
2 I 990 4 845
4 I 990 4 884
2 i ) 990 4 885
16 4 1 7129 955 990 4924
2 1| 1982 9714,3
2 11 1 982 9795
2 I I 1 080 5352,6
4 I 1 080 5395,4
2 11 1 080 5 3%
6 4 mo| 7146 | 1020 1 080 54367
2 I 2162 10 730
2 I 2 162 10813
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TensooGaenusle aNNapaTsl ¢ NJasaloleit rOJAOBKOH, H3TOTOBJAfEMEE
B COOTBETCTBHH C HOPMaJbHLIM PAAOM, B KOTOPOM YCTaHOBJIEHA 3aBM-
CUMOCTb MEXKAY HADYMHBIM AHAMETPOM KOpHyca amnapara, YCJAoBHLIM
JABNEHHeM B MeRTpyOHOM MpPOCTPAHCTBE Y TpyGHOM Ny4YKe M MOBEpPX-
HOCTLIO HATPEBA, UMEIOT yc/oBHOe o603HAYEHHe, B KOTOPCM NepBoe 4HC-
J0 — AHAMETP KOpHyca, M, BTOpOe UHCAC — YCTOBHOE JABJCHHE,
«I'/cM?; TpeTbe UHCNO — NOBEPXHOCTE TenaoabMeHa, M% YeTBepTOe MHC-
J10 — KOJMYECTBO XOJ0B N0 TPYyOHOMY Ny4YkKy H B KOHOe — YCJIOBHOE
oBo3naueiine Tuna neperopopok. Hanpumep, TemooGMEeRHE T annapar .

avatata o
L Chwiv
@
; Puc. 5:2. T . -
QDN ALY MRS
6)

a—THN MepBlfl; 6—~THI BTOPOA.

¢ nuapalolliell TOMOBKGH ¢ AuaMerpoM Kopnyca 325 MM Ha YC/IOBHO
naBnedne 40 k[ [cm?,  ClBOEHHBI, UMElLHi  TOBepXHOCTE Harpesa
91 X2 M?, IBYXX0pOBOH MO TPYOHOMY MYUKY C JeperopoikaMmu THIA I1
¢ rtemnepatypoii cpeant 300°C Gyser uMmeTs CreAyloluee yCJIoBHOE obo-
3Hayeque:

Tennoo6Mensniii annapat 325-40-21x2-2-r1l; << 400° C.

B HOpPMAalnM30BAHHOM PAARY TNPHHATH TennooGMeHHEIe annmapaTsl co
CAeAYIOUMEMI TOBEPXHOCTAMH TenJooGMena: 21, 35, 53, 65, 70, 100 u
130 42 B cHOBoeHHBIX TEMAQOGMEHHBIX ANNaparax MOBEPXHOCTL TEILTO-
o6Mena B 2 pa3a Gonblie YKa3aHHBIX BEJIHYHH. TexHHuecKHe Xapaxre-
PHCTHKH TennoofMeHHMKOB HOPMA/IBHOTO DAL H3 yriaepoAHCTOH <Tand’
¢ nuapaloiedi rofoBKol NpuBefedsl B TG 5-2. :

Ipu 3akase HecGXOARMO YKa3klBATb HOMED crenudukannn  (CH)
18 WACOTOBJNEHHA geraneil TemaoofMeHHHKA.

5-2. TEMJOOBMEHHBIE ANMAPATBI C U-OBPA3HBIM
TPYBHbIM NYYKOM

Tennoo6Meniible annapatsl ¢ U-06pa3isiM TPYOHBIM MYSKOM HCNOJE-
3YIOT B TeX cAy4afAX, KOrla cpefa, NpoTeKawollad B TpyfKax, He jnaer
OTMOMeHU WA H@X., KOHCTPYKHHs TemiooGMeHHLIX annaparos ¢ U-o6-
pa3HLIMH TPYGKaMH mpoire, ueM TenmooGMEHHLIX annaparos ¢ NaBakw-
16l ronoBKOH, TpyGHBIl NyYoK TennooCMeHHBX annapaTos ¢ U-o6pa3-
pbiME TPYGKAaMH Takike Momer cBOGOXAHO TepeMelatscs B OCeERoM
HANpAaBAEHHH H, C/EJ0BATE]BHO, PA3IPYyHeH OT TEIlI0BbIX HanpsKeHnH.

LleHTpasbibM KOHCTPYKTOPCKiM Glopo no HedTeanmapaType B COOT-
BeTCTBHH ¢ HopMadblo [unpopedreMaira pazpafoTal HOPMaJbHBIA psil
TeTooGMenHEx annapatos c¢ U-06pa3nbiMH TpyGueiMH nyukami. Co-
r14CHO STOMY pady TNPeAyCMaTPUBAETCs WITOTOBJEHHE JBYX THROB
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Pug. §-3. TopN3oHTaMbHRLe TeNnf00GMeHHLEe AaNRApaTH € U-o6pasnnima
TpyGHLIMA NMydKaMA,

a—oAHHapHul: 6 —caBoRHHMA.

iMNAPaToB: TENJOOGMEHHBE aNNApaTH, H3FGTABJAMBAEMHEE MOMHOCTHIO H3
YIVIEDOMMCTOR CTANH, H TeNNOOCMERHHE ANNAPaTH, HATOTARMBAGMLIS H3
YTTIEPOMCTOR CTAaMM ¢ TPYGHBLIMH PelIeTKaMH H TPYOKaMH H3 crasan X5M.

TennooGmenune annapatel ¢ U-o6paaneiMu TpyGHEIMH MySKaMH
MOTYT GBIThb ONMHAPHHIMH HAH CABOEHHBIMY (pre. §-3), Tlpunary cie-
1ylolllze HOpMalH30BaHHBE MOBEPXHOCTH TemooGMena; .19, 55, 70, 100
1140 #%. B cABOEHHBX TemaQoGMEHHBIX annapaTax MOBepXHOCTh TenJo-
y6MeHa B 2 pa3a GoJiblue MPOTHB YKA32HHLIX BETHYMH.

[To notoky cpeam Tennoobmenurie annapatsl ¢ U-o6paaneim Tpy6-
THIM NYMKOM OAHOXOAOBbIE N0 MEKTPYGHOMY NpOCTPAHOTBY, a Mo myy-
'Y — mByxxonosbie. Typ6yiinaauua notoka B MEXTPYGHOM MpPOCTPAHCTBE
[OCTHI4€TCA YCTAHOBKOK Meperoposiok, dopMa u cxema pacnontoxenua
‘0TOPHX NOKa3aHa ua puc. 6-4. TpyGHue nyukn HaGHPAOT H3 TPYGCK
3—2115 .
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anaMerpoM 25X2,5 ma, Jauna npamoro yuactka Tpy6ok 6 M. Paaduska
OTREpCTHi - B TPYGHBIX 1OCKAX OCYIECTBIAETCH 10  KBAAPATY, HTO
o6/erudaeT 4HCTKY MeRTPYOHOrg MPOCTPAHCTBA.

B 34BHCHMOCTH OT TeMmeparTypht padoueil cpellnl yCTaHaB/IHBAIOT
npenenbiibie paboune AaBaeniis B TENTOQGMEHHEX annaparax, KOTOPLE,

Puc. 5-4, ®aopaa nmouepeunsis nepe«

FOPOAOK M CXeMa HX PACNONQKEINA

B TeMnoobMeHHoM annapaTte ¢ U-oG-
pPa3HBIM TPYOHBIM TYTKOM,

Kax W a8 TelJooOMeHHBIX  anmaparos
¢ [L1aBalollell TON0BKOH, MOryT GuiTh Ofpe-
nesennl no Ta6a. 5-1.

Teraan anmapaToB ¢ TOJUMHOK cTerr-
KH MeHee 26 ma, mpejaHaasadeHHble .14
pafoTsl TIpH TemIepaTypax 10O 200°C, m3-
roToBAAIOT #3 kmnaweH crasu. Bo scex
OCTAJbHBIX CAyYadXx JeTajd H3LOTOBJAIGT
M3 CHOKOHHOH cTagH.

B ycsnoBHOM 0003HAUEHHH THTIOpa3Me-
pa mnepsoe uucio ofo3uavaer AHaMerp
Kopryca, MM; BTOpOe—YCJOBHOS AdBJICHIC,
kl[cM?, TpeTbe — NMOBEPXHOCTL  HANPEBRA,
2, uyetBeproe — uucao  xojos. [locaend-
Has 6ykBa sBnsercs MHGpoM THNA 1py6-
Horo nyuka. nst ny4xa W3 YI/iepoaHCTOl
cragn wndgp U; s nyuxka w3 Jernposdi
noli cranr — Ua. Kpome ToOro, ykasel-
paeTcA IpefiesbHas TeMIepaTtypa paGoueii
cpefH, TNpH KOTOPOi JOJIKEH paboTaTb
annapat. Hanpumep, 1as Ten1000Me HHOTO0
annapata W3 yrJepoaucToil crTajan Anamer-
poM 325 mm Ha YcnOBHOC  [ABACHUE
16 x[Jcm?, OAMHAPHOrO, TOBEPXHOCTHLIO
warpesa 19 m?, ABYXXGIOBOrO IO TpyGHO-
My nyygy, ¢ U-ofpasubim TpyGuBIM Ty~
KOM W3 JerMpoBaHHON crasu, ¢ TeMmepa-
typoil paGounx cpel 10 200° C yc.10BHOE
oBosHavcine Gyaer caeaylouuM: Temioob-
wennmii  annapar  325-16-19X2-Uax; ¢ <
< 200°C. Ilpn 3axase HeoGXOAHMO YR@3b!-
BATL HOMep CHeun(EKamM Jgetaned (CH).

TexHHYECKHE XapPaKTepHCTHKH Ten1o-
oBMenHmx annapatos ¢ U-o0palHbiMi
TpyOHLIMH TYIKAMH M3 yraepoaucToil cra-
mi npusetenst B Tabd. 53 < U-o6pa3-
HEIM TPYOHBIM TIYYKOM U3 JieTHPOBAHHOH
cTaau XM —B TabGa 5—4.
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Pre. 5-5. BepTHKanbHhfA TeO-
ooeninit anmapar ¢ U.-o6paa-
HLIMUI TPyOKAML.
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HopManeHeiM  pALOM npefycMATpHBAETCA H3TOTOBJAEHHE TDOPH3OH-
TANBHEIX TENJI0OGMeHHHX anmnapaToB. [lo CNEUHANLHOMY 3aKa3y MOTYT
GHTb M3TOTOBAEHB BEPTHKAJBHEIE annapaThl ¢ U-06pasHbiMH TpyGKaMH.

TexHAYecKas xapakTepHCTHKA
BEPTHKANhHOTO TeNAO0GMeHHOTCO anmapaTa,
R300pameHHOr0o Ha pHC. 5-5

[TosepxHoCTb Harpema, M2, . . . . . - . 150
Huametp tpyGox . . . . . . . . . . . 25%3 umM
Yucao TpyGox . . .. ..o o oL, 180 o

PaGouune ycaopusm:
npasienne, xl fcu?
B KODPMYCE » . .« « v v v & . 50
B TDYOHOM NydKe . . . . . . . 40
Temneparypa, °C:
B KOPIIYCE . . . « « . . . . . 425

B TPYGHOM Iiyyke . . . . . . . 500
Cpepa . .. ... ..- .......Kopposu
OHHAaA
[aGapuTHble pasMmepnl, aa:
AHaMeTp . . . . . .. ... 800
BHICOTZ .+ + « + + + o » -« . 1880
Bec metamaa, m . . . . . . .. . . .. 9,6

5-3. TENJIOOGMEHHBIE ANNMAPATHI C NAPOBBIM
MPOCTPAHCTBOM

IToporpesaTesn © nmapoBHM IIPOCTPAHCTEOM MpeAHAIHAYAIOTCH VA
HACTHYHOTO MCTAPCHHA GOKOBHIX TIOTOHOB M OCTATKOB C HH3a PeKTHQA-
KaIHOHHLIX KOJA0OHH. Kax BO BCeX HCHIAPHTENRX, IEPH HOPMAJBHOM peXH-
Me paGoThl B Kopnyce annapara HOLLEPIKUBAETCA ONMPELENeHHB Ypo-
BeHb MHJKOCTH, Hal KOTOPBIM HMMEETCSs napoBoe HpocTpakcerso, Ipero-
UIHM TENVIOHOCHTEJIeM B 3THX TelNooGMeHHLIX annaparax sABJIsSeTes
BOARHOH Nap WJIM NoAnexallue OXJNaXKIEHHI0 FOpsvHe HeQTEnPOLYKTHL
I'peromuii Temionocutenbs BCErfa NPOXOMHT no TPYGKam.

Tensoo6MennLIe annapaTsl ¢ NAPOBHM HPOCTPAHCTBOM H3COTOBJAKIOT
B COOTBETCTBHH C HOpMaJbHBIM psjoM, paapaGoranunim UKBH na
OCHOBaNHH HopManu [unpoHedTemaiua, B KOTOPOM ycTaHOBJeHa 33BH-
CHMOCTh MeXJly BHYTDEHHHM AMaMETPOM KOPNYCa, MOBEPXHOCTHIO HArpe-
Ba M YCJOBHBIM JaBJIEHHEM B KOPNYCe H TPYGHOM MyuKe,

B 3aBncuMOCTH OT KOHCTPYKUHH TPYGHBIX NMYYKOB PasaHyaltT ABA
THIIA NOJOTpeBaTesefl ¢ NapoBEIM NPOCTPAHCTBOM:

NOAOrPeBaTeNn, TPYGHLIE NYUKH KOTOPHX HMET MNJABAKILYI0 [O-~

JIOBKY;

nojorpeBaTesid, TPYGHBIE NYuKH KoTOpHx HMelr U-o6pasunie
TPYOKR.

Pas6uska otBepeTnil B TPYGHBIX peleTKAX, KaK B TOM, TaK M B Apy-
rom THME nojorpesartenell MOMKeT OCYUICCTBIAATECR JHGO MO KBajpary,
AuGo 10 TPEYroJbHHKY,

13*
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IMogorpeBaTesn MOryT GbiTk H3rOTOBJeHLl JHGO MOJHOCTBEI H3 yrJae-
POAHCTOH CTajH, JAKWGO M3 YrIepoRHCTOH cTalH ¢ TPYOHBIMM MYyYKaMH,
M3TOTOBJEHHBIMH H3 cTand X5M.

TpyGubie nyukH HafupaloT u3 TpyGoK gnameTpoM 25X2,5 mm, nmu-
Ha KOTOpbix B TPYGHOM NYyYKe ¢ NA&BAIOWeH TONOBKOH W mMpAMoro
yuactka B U-o6pasusix TpyGkax cocrabsier 6 M.

IMpenersHste pafioyne NaBjeHds B NOALOTPEBATERAX B 33BHCHMOCTH
OT TeMneparypul pafoued cpesbi Npusesennl 8 1267 5-5.

Tad auya 5-5

lpepenwHbie paGouHe TaBAEHHN AJdH TeNI000OMEHHEIX
annapaToB ¢ NapoBuLlM NPOCTPAHCTBOM, Kl /cm?

Mpobhoe as- Tewmnepatypa cpeie, °C
Onevent Ten- | JlaBaeqns | Jewue BoIOH
Jgoobsennoro | ycaosuwle, | npw temnepa-
anmnapara kIjes Type 100°C, | a0 200 | 10250 | xe 320 mo 380 | no 420
&kem? |

8 Il 8 7.4 6,5 — —_

Kopnye 16 20 16 15 1 = -

25 31 25 23 20 —_— -

- 16 20 16| 15 | 13 ] 12 ] 10

Tpyouui | o5 3l 2% | 23 | 20 | 18 | 16

Y 40 50 40 | 37 | 33 | 30 | 28

YcnoBnele HaBJjeHHd /s WTYuepos KOpPNycoB H pacnpeagennTelb-
HLIX KOpoGOK TOAGrpeBaTeneil NMPHHETHl B COOTBETCTBHH € YCJOBHHIMH
AaBJeHHAMH B KOpHyce M NMyuyKaX, 3a MCK/IIOUEHHEM WTYUEPOB KOPMYCOB
nonorpesateneit 2400-8/16 w 2400-8/25, rae AR WTYUEPOB YCJAOBHOE
npapaense npausto 16 &l'fem?.

HO."J.OI'DCBETCJIH C NapOoBbIM HpOCTpaHCTBOM HOPMAJMH3CBAHNOrO pAH-
14 HWMEKT CAeIYIOlUIHe JHAMETPh! KOPMyCcoB:

¢ ognuM TpyGHBIM nmyukoMm — 1 400 u 1 600 mx;

¢ IBVMA TpySHbIMI nyukaMy — 2 000 u 2400 ma.

Q6umue BHIB NMOAOTPEBATe/€H ¢ MAPOBBIM MPOCTPAHCTBOM € OLHUM
TpYGHLIM [YYKOM [DPHBEIEHB Ha pHC. 5-6, 4 OCHOBHBE TeXHHUeCKIHe
XaPAKTEPHCTHKH HX — B Taba. 5-6 u 5-7.

B ycaoBHOM ofGO3HaueHWM YCTaHOBJeHa CACAYIOUWlad MOCAeRoBa-
TeNBHOCTL IHGPOB: THI NOACTPEBATE]s, BHYTPEHHHH AHaMeTp Kopnyca,
MOJHAS TIOBEPXHOCTh TemooGMeHa, famee ApoGb, YHCJMTENMb KOTOPOH
ofo3uayaeT YCAOBHOe [aBleHHe B KODPINYCE, a 3HaAMEHAaTeJlb —TO Xe
B TpyOHOM myuke. 3aTeM YKa3blBaeTcs MOpejeflbHas TeMieparypa B Kop-
nyce M B TpyGHoM nyuke. Hanpumep, mojorpesartefb c MapoBBIM TpO-
CTpaHCTBOM C TPYGHBIM NYUKOM B BIe IJIaBaiolliefi TOOBKH JNHAMETPOM
kopuyca 1 400 s, nopepxHocThi0 Tenaoobmena 50 a? NPH  YCIOBHOM
pasnennn B Kopnyce 25 «I'fen? u B TpyGHoM nyuxe 40 xl'/ca?, npn npe-
[e/bHBIX TEMIepAaTypax TemfMoHocHTeNeit B kKopnyce ke 200°C u B
Tpy6roM nyuke HExe 300°C Gyier nMers clefyloliee YcAOBHOe o0o3Ha-
eHie:

2 . i
TIL1400-50- g5 5 £ << 200° Gy £3p.0 < 300° C.
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HoxorpesaTeAH ¢ NapOBHIM NpoCTpaaCcTROM

YeaoBroe o6o3HaqeHER Houep i:r.t:: G xggr?;dcgpxu J::;l';a'?gp'
nyca, MM
: =0 16 CH-10298
[1r1-1400-50 o CH-10312
1 400 14
16 CH-10313
[1I-1400-55- 1 CH-10314
25
111-1400-50- . CH-10300
nn-1400-55-% CH-10315 1400 . 22
CH-10316
CH-10318
] - 16 CH-10299
[101-1400-65 5 CH-10318
1400 14
a0070, 16 CH-10319
T1I1-1400-70. 58 CH-10320
: e 25 CH-10294
TIML-140065-22 CH-10321 ‘
; 1 400 22
a5 CH-10322 |
[1I1-1400-70- =2 CH-10323
16 CH-10304
.16 i
[IT1-1600-100 = CH-10324
1600 16
[r1-1600-110- 16 PRI
o5 CH-10326
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1

; ‘ Tadﬁuqa 56
: oOfHHEM TpyGHEIM NyYKOM B UAZBRIOMEd rod0BKOH et
Tpy6unfl nydox ] TCa6apHTh, su -
,
N LR
Paalaeka orteep- | Komuge- Miﬁ%}[” . :E
cTill B Tpy6Hol (cTmo TPYS, lorayy map. | [A0HH2 [rpaxa BuitoTa Eq
pemeTke urr. XE of
Yy Co
Kpagpat 12 |10, X5M ' “ lesae
8270 | 1428 | 2180 |53l
Tpeyronsunx 121 10; X5M ! 6 887
KBagpaT 112 10; X5M 8977
8 340 1 444 2190 8953
| 9045
9021
Tpeyroawang 121 10; X5M
Kpanpar 136 10; X6M 7 158
8360 | 1428 | 2180 [T130°
Tpeyronsuuk 148 | 10; X5M 7219
Kpaapat 136 | 10 X.5f\rL_ ‘g 341
6395 | 1444 | 2100 |93
Tpeyromfmx 148 10; X6M 9402
Keanpat 208 10; X5M T 9406
‘ 9367
8 430 1634 2380 |g 607
9 561

TpeyronbHux 234 10; X5M
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Mo gorpeBaTe H C NAPOBHIM NPOCTPAHCTBOM

a .
g &
) Homep a3 133
YcnosHoe ofoanaTenne cneiHpHEanuR $° §§ :
=5 |£3§
HE  |&58
16 CH-10327
11Y-1400-65-15 CH-10328
1 400 14
16 CH-10329
]'IMHOO-GS-TE CH-10330
25 CH-10331
H‘Y-MOD-GS% CH-10332
1400 22
25 CH-10333
HM-HDO-GS-TO CI1-10334
16 CH-10335
ITy-1 400—!00-2 A CH-10336
1 400 14
16 CH-10337
I'IY-I400-105-25 CH-10338
25 CH-10339
[1Y-1400-100-5¢ CH-10340
1 400 22
95 CH-10341
HY-MOO-IOU-QS CH-10342
2 16 CH-10343
ny-1b00~130-§—5 CH-10344
1 600 16
o 16 CH-10345
HB'-IUOO-14D-2—5 CH-10346
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Tat auya 57

L ofHHM U-06pasHuim TpyGHEIM NYIKOM
TpyOunf nyqox Tabapure, um (g
o g
Paa6neka orpep- Koandectno Mare%nan ég
cTHIt B TpyOHOH Tl:;yﬁ. T, Eﬂ.‘;“'b Hauna | [upuaa | Bucord H
pelieTke MADKH SE
6701
Ksappar 72 10; X5 e
= s 6677
8275 1428 2180 ——
TpeyronbHHK 78 10; X5M 6 801
6775
Ksaapar 68 10; X5M 9063
: 8929
8 350 1444 2190
Tpeyronsuux 72 10; X5M 9149
o 9094
Ksaapar 104 | 10; X5M 7638
: 7599
8365 | 1428 2180
Tpeyroneuuk | ° 112 10; X5M 7770
’ 7731
Kaagpar 104 10; XoM 9820
9782
8395 | 1444 2190
Tpeyroseunk | 112 10; X5M 9952
9913
Ksaapar 142 10; X5M 9912
' 9 846
8445 | 1632 2380
TpeyronbHuk 152 10; X5M 10075
10 004
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Ananornuno TOforpesatesn ¢ TpyGHBIM TyukoM Ha U-o6pasuux
TPYG H noBepxHOCTHIO HarpeBa 65 4? npu ocTanbMBIX napaMerpax Tex
e, 9TO H PACCMOTPeHHHH BhIIe MOfOrpeBaTenb ¢ Mnapawileli rojog-
KOif, COOTBeTCTREHHD Maprupyerca: ’

25
[1¥-1400-65. 30 <x200°C; 4, << 3000 C

O6iune Bugn noforpesareqeil ¢ aayms TPYOHLIMH NIYYKAMH mOKa-
348l Ha prc. 5-7. OcHopRbe XAPAKTCPUCTHK NDHBeNEHW B Tadn, 5-8
u 5-9,

5-4. KOXKYXOTPYEYATHIE TENJTOOEMEHHBIE AMNMAPATH
C HENOABUX HLIMHU TPYBHBIMH PEINETKAMU

3asofaMu wedTanoro MALIHHOCTPOEHHA BHINYCKAETCH Goablice Ko-
JMHYECTBO TennooGMeH Y ANMapaToB Mo CneuHanbHBIM 3aKazan, B na-
CTOsALee BPEMs OHH elle He Bece HODMaaH30Bansl, K HEHODMANHIOBAHHBIA
annaparaMm OTHOCATCA u KO:KYXOTpY6Gyathie TemnooSmenune anmaparkl
C HEMONBHKHBIMH TPYGHBIMH PeleTkaMu. OHY NpUMeHsTCA B TeX chy-
4anx, Korfa pasnocTh TeMnepatyp Tpy6uoro nyvka u Kopnyca He npe-
Betwaer 50°C, npu stom €pena, mpoxoadmas mno MEXKTPYOHOMY npo-
CTPaHCTBY, He ROJIKHA BBLAGANTb costed WM IpYHX BellecTe, 3arpna-
HAIOUIHX HAPYKIYIO MOBEPXHGCTH TpYyGOK.

KoxyxorpyGuareie TeN1000MEHHble  anmapaTht H3rOTORJIAKT Ha

YC/I0BHOe napieHne 2, 5, 6, 10, 16 u 25 klfcm? [TOBEPXHOCTLIO Temao- - -

obMera or 11 no 350 a2 Tpy6unie myuky HaGHpalTCA Ha TPYOOK H3
YrAepOAUCTOR cTaday AHaMeTpoM 25 M 38 mm, maHHON 3 u 6 m. Pas-
GuBKa Tpy6ok B TPYOHOI pelleTke ocylwecTnmeres 10 BEPIIHHAM paBHo-
CTOPOHHHX TPEYTOABHHKOB coO CTOPOHAMH COOTBETCTBEHHO 32 uan 48 mu.
Uneano xonos N0 TPYOKAM B 3aBHCHMOCTH oT NPeLBABAACMEIX TpeoBauuf
I pasMepa annapata Momer GuiTh PaBHBIM OZHOMY, ABYM H YeThipeM,

Tadauya 5-10

lipegeannue pa6oune mabmenny TENJI006 MEHHEIX
AUN2paTax ¢ HeAOABHIKHLIMK TPySHLIMH peleTkamu,

&l cm?
Yenosnoe Temnepatypa ecpenn, °C
Aasnesne,
xljem? Ao 200 o 250 ac 300
2,5 2,5 2,3 2,0
6 6 5,56 5,0
10 10 9,2 8,2
16 16 15 13
25 25 23 20
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[Te mexTpyGHOMY MpPOCTPAHCTBY annaparhl BHUMOJHAKT KaK OAHOX0LO-
BBIMH, TaK H MHOrOXOZOBBIMH. JIHaMeTp Kopnyca H3roToBJfieMBEX TenJo-
o0MeHHHKOB Moxer Owith 325, 478, 630, 820 u 1020 mm. [asn womnen-
CalMH TeMnepaTypHblx aedopMaluHd 3TH aNNapathl MOTYT GbiTh H3ro-
TOBJIEHBl ¢ JHH30BLIMH KOMIeHcaTopamH Ha Kopmyce. TIpumeHeHue JHu-
30BLIX KOMIEHCATOPOB OrPAHHYHBAETCH YCJAOBHbIM namnenneM & klfcm?
ITo TpeGoBaHuIO 3aKasyHKa Tensioo6MeHHEIE aNNapaThl ¢ HENOLBHKHLI-
MH TpYGHLIMH pELIETKAMH MOIYT GblTb H3ITOTCBJSHB [JA YCTaHOBKH
B TOPH3OHTAJNLHOM HJH BEPTHKA/JALHOM MOJOMKEHHH.

B taGa. 5-10 npuBeseHn npefenbHble paGoude [aBJeHHR B anna-
paTax B 3aBHCHMOCTH OT TeMnepaTtypul paboueil cpefs.

Huxe, B Tabn 5411, npuBeieHsl TeXHHUECKHe XapAKTEDKCTHKH He- |
CKOJIbKHX KOXYXOTPYGUaThiX TennooOMeHHBIX aNfNapaToB ¢ HeNoBHMK-
HBIMH TPYOHEIMH pelUeTKaMH.

TopuaonTanbHElil IBYXXOMOBOH annapar € NOBEPXHOCTLI0 TENNe06-
meHa Ha 100 #? ucnoabayemuil B KauecTBe ChIPbeBOre TenAo0OMEHHHKA,
NOKa3aH Ha pHC. 5-8, a BepTHKA/NBHBIA OAHOXOJLOBOH MO TPYGHOMY Nyuy-
Ky H [0 KOpIyCy annapaT, HclOoJb3yeMbii B XayecTse jedJaerMare-
pa, — Ha puc. b-9, : p el :

5-5. TEMJIOOBMEHHBLIE ANNAPATBHI THIIA <TPYEA B TPYBE»

TenacoBmennute annapaThl THNA <«TpySa B TpyGe» TpelHa3sHaueHl
IS HarpeBd WM OXJaIeHHs He(TeNpOLYKTOB pa3/iHIHBIMH TeTJIOHD-
CHT&IAMH. MakcHMasbHas TeMNepaTypa TelJIOHOCHTeNeHd B MeXTpyOHOM.
NPOCTPAHCTRE He fOAHAa npeBeitiate 200°C, a B TpyGHOM nyuKe
450° C. TennooGMeHHbe anmnapaTthl BHIIYCKAKOT Ha ycJoBHoe Aapaenne
B TPyOHOM nmyuKe H MeWTPYSHOM MpOCTparCTBE RO 25 xl‘/c.uﬂ

lIpeneibHpie paboune Japieyusa B
Tennoo6MeHHHX annapatax Tuoa ,Tpyba B
Tpy6e“ Ha ycJAOBHOE ,n.aa.nenne 25 kFcm?

TewmnepaTypa cpesnl, He BbI- _HaunGoabutee paﬁoqee XaB-
*C

e, . Raoaghe, K Ifem?
200 25
250 23
300 20
350 18
400 16
425 14
450 11

OCHOBHBIM 3JIeMEHTOM Ten1eoOMEHKOTO ammnapara THRna «1pyla
B Tpyfe» ABasgercd cexumsA. CexiyHH H3ANOTOBMIIOT.C DJIAXKHMH H € Ope-
OpeHHEIMH BHYTpPeHHHMH TpyGamu. TeniooGMeHHbIe anmapaTsl  MoryT
HMeTb OJHY, IBe WAH TpH cexunH. OOGHHi BHA OZHOR CeKUHH TenJo-
OOMEHHOTO aliiaparta mnoka3aH Ha puc. 5-10, YCTaHOBOUHBI WepTex
TeNJIoOGMEHHOrO anmnapara ¢ TpeMs CeKUHSMH — Ha puc. 5-l1.
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Tabauya 512

Temboﬁuenume angapaTel THUA »Tpy6a B TpyGe¥
no Hopmam I'noponedremama H382-56

. YeaosHEle 0f03HAYEHHA TENIOOGMEHHEX
TexunueckHe XapaKTepHCcTHKH aunapamu .
TT7-1 [ TT7-2 f TT7-3 ‘TTPT-I lTTP?—Q | TTP73

-KonnuectBo ceknuil B anna-

pate . . , . . TR 1 2 3 1 2 3
Yucno tpy6 B omgnom xoge . i 7 g 7 7 7
YHCHIO X0I0B B CCKUHH . 2 2 2 2 2
Koncrpykuns  BuyTpenHux 3

CeKUHH . % % 8% k% Bes pebep C pebpamu
ITopepxuoets  Tenacofmena

N0 HapyXHOMY JHaMeTpy

BHyTpeHHell TpyOu (6e3 pe- ’

Gep), M. . . . ... .. 15 30 45 15 30 45
- Kosdipuunent opebpenns mpu .

249 pebpax. . . ... ..| — — — 5 5 5
Kosdpnuuert opeSpenns npu

ZOpebpax. . .. ... .| — — — [ 4,3 | 4,3 |[4,3
OO6wuit pec annapara, m . 28 |55 180 {28 |55 |[8,0

TennooGmennbie annapaThl THoa «Tpy6a B TpyGe» KaacCHpHURPYIOT
* N0 KOHCTPYKUNH BHYTPEHHHX TPYS CeKUHH W KOJHYECTBY ceKumit, cocTas-
JAA0IWAX arnapar (raba. 5-12),

Tabauya 5-13

Ilpesens: npAvieHe HAA 3M2EBHKOB NOLPYKABIX
KOHAEHCATOPOB-XOJOAHIBHAKOB C UpAMLIMH TpybaMnm

HauGoaeuree paSodee gapienne, xIjeus,
lip TeMneparype ¢pejgsl, °C
Ycnosroe | IlpofiHoe
A,??*?gﬁ?e' .u.s?_.t;zl‘::;e. YyryHnnsie Tpysel Craasuele TpySu
0—120°C |121—200° C | 0—120° C [121—300° C | 301—400° C
10 30 10 8 —_ — S
10 16 — —_ 10 8 —
40 60 —_ —_ 40 32 25

Tem1ooGuentnk THa «Tpy6a B TPyles © CEMBIO TPYGAMH B OHOM -
¥0J1e, COCTORALIMA M3 TPex CeKuHil (B BaRHCHMOCTH OT  KOHCTPYKIHH
BHYTPEHHHX TPYG) MOJKET MMeTh CIEAYIOIIHE YGTOBHHE OGO3HAGEHHA!

¢ opefpeHHBIMH BRYTpeHHUMH TpyGamu — TTP7-3;

C rMajKHMH BHYTPeHHHMH TpySamn — TT7-3.
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5-6. KOHAEHCATOPDBI-XOJNOIHJbHHKH

B nedrenepepabarnpaionieii MPOMBILLIEHHOCTH - TTPHMEHAIOT NOrpyX-
HElE KOHJEHCATOPEI-XOJOAHABHHKH ¢ IOBEPXHOCTBE) TemrooGMeHa, co-
CTOAIleHl H3 TPYyGUATHIX 3MEeBHKOB. 3MeeBHKH MOHTHPYKOT B CTaABHHX
ALLHKAX, KOTOPHE BO BpeMA paloTH 3aMoMHAKTCA NMPOTOYMHOH BOAON.
- YpoBenb BOAE B ALMKAX MOJMEPKHBAETCH HA OTMETKEe Dhille BEpXHero
pAlda 3MeeBUKa He MeHee yeMm Ha 100 mm.

3MeeBHKOBLIE KOHAEHCATOPH-XON0ZHIbHUKH 13 OpAMBIX TPYO HMEIOT
SMEEBHKH H3 NPAMBIX TPYO, COeIMHEHHBlE JHTHMH ABOHHHKAMH. [l
HYTYHHEBIX TPyG NBOHHHKH H3TOTOBASIOT KAK CHEMHBIMH Ha (aaHnax,

_ Brad apggenma

X010 AHALEHKH.
0 —¢ KPyTO3arHyTuIMH ABORHUKAMH.
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TdK H NpHBADHEIMH.  [IBOAHHKH JIBIOT KPYTO H3OrHYTEIMH H NpHBapH-
BAIOT K TPYGamM BCTHK. UYryHHble 3MeeBHKH MPHEMEHSIOT TIpH  ycJoB-
HOM naenedud no 10 «ljcM®, a crambuele — no 40 klfem?, Nuuua
4YTyHBEbIX TPYyG 3 000 #m. [lpu coenuHeHHH HX No ABe ¥ Mo TPH B AJIHHY
paccroiline Mexay [BOAHHKAMH YBe/NHYHBAETCH COOTBETCTBEHHQ IO
6000 uan go 9000 ma JHaMeTp H TOMNIUHA CTEHKH YYTYHHEIX TPY6
100X:10,0 ma unn 11785 ma, a CTaAbHBIX—114 X6 Mat HaM 894 M.

Ha puc. 5412 usofpaxenn KOH/IEHCATOPLI-XOMOAHIBHAKHE C NDAMH-
Mi TpyGamu. B Ta6n, 5-15 npuBesens npesens NPHMEHEHHST 3MeeBHKOB
H3 YYIYHHBIX W CTaJbHBIX TPYG, a B Taba. 5-14 TexHwueckue Xapakre-
PHCTHKH 3THX aNNaparos.

Benaunna moBepXHocTH TennooGMena MOMKET HIMEHATBCH B npefe-
Aax or 50 mo 2 550 m2.

KoHAeHCATOPH-X0NOLHNABHHKE c FTHYTHMHE TDYy-
GaMu HMEIOT 3MeeBHKH M3 TPYG DuameTpoM He Oonee 60 mm B BHIe
CIHPAJH C ManbiM WaroM no BblcoTe, JlAs ynoGeTBa MoHTaxa cnupals
3MEEBHKA pasnesteHa N0 BLICOTE HAa JNBE YACTH, KOTOPHE COeNHHAOTCS
THYTHIM Ka/lauoM TOro e paiuyca, YTO M CHHPAds ¢ KajauoM Ha
prannax. TaGaputnme Pa3Mepnl 3MeeBHKA NOKA3aHhl Ha pHe, 5-13.
IloBepxHocTh oxaaknenus onHoro smeeBnka 50 2 TexHuueckue Xapax-
TEPHCTHKH 3THX ANNApAaTOB NpWBedeHH B Taba. 5-15,

Tabauya 5-15

HorpyxHuple ameeBHKOBLIE KOH IeHCATOPbI-X0J10 ANJbHHKH
C THYTBIMH TpyGamH

Mosepx- Paameph Tpy6, mm TaGapurHile paamepu AuHka, su
HOCTh
oXnax- Huamerp Bec, x2 -
AEHHS, H TOJMUIH- Jauna Hauna Ilupuua Prcota
M2 | Ha CTEHKH

50 6034 6 400 7840 [ 140 2300 4760 .
100 603 6400 7 800 1940 2310 7309
100 6024 6 400 7 840 2640 2300 9073
150 6036 6 400 7 800 2740 2300 12 632
200 604 6 400 7840 3540 2 300 14250
200 6034 6 400 7 840 3 540 2300 13 300
200 604 6 400 7840 4 140 2 300 15 807
300 6033 6 400 7 840 5746 2 300 21 222
350 604 | 6400 7 800 6240 2 300 22061
500 60%3 6 400 7 800 9 200 2300 33 181
500 604 6 400 7800 8 956 2300 31069

CexnHOHHbBlEe KOHAEHCATOPH -XONOAHABHAKH HMEIOT
COOPHYIO 3 OTAENLHBIX CEKIMii NOBEPXHGCTh TemiooGMeHa (puc. 5-14),
Kaxnas cexuns npencrabaser coGoil NyYox CTAaNbHEIX TPYGOK nHaMerT-
poM 38X3 a u NNHHOH 6 M, 33BAJLIOBAHAHIX © IBYX CTOPOH B TpYy6-
Hble peweTkH. K noc/emHM Ha uINMAGKAX [(PHCOEAHHAIOTCH JHTLIE
KPBIUIKH C BHYTPEHUHMU peGpamu-neperoponkami. Ileperoponku cayxkar
L mollyseHus TpefyeMoro uwacaa XoloB mo TPyGHOMY nyuky. Jlam
XONOLHABHHKOB NDHMEHSIOT BOCLMH- I IBEHA,UATHXOAOBEIE TeKIHH, JLig



221

bl -XO0J10XHABHHKH

. Konnencarop

3 56



222 TennooGyenkbie annapatet wedramoii npombuunensocts [Ta. 5

—_—

87w T K227 .

Puc. 514. CeXUROHHHEII KONAEHCATOD-XOAOLHALHUK B cobpadioM BHAE,



§ 6:1] Korabi-yrianaaTophi MapTeHoBekix % nanpesatenbubix meweh 223

KOHEHCATOPOB — IIeCTH- 7 BOCbMHXOZoBble. CeKUHH MONTHPYIOT B AUH-
Ke, KaK M 3MeeBHKH NOIPYXHbLIX KOHAEHCATOPOB-XOJOAHILHUKOB. Bec
onHoi cexumH 6e3 ob6muska 3 700 xe. AnnapaTel MOCTABAAOT OTAENTb-
HEIMH CEKUHAMH, SILIHKH — 3aroTOBKOA.

TexHHYeCKHe XapPAKTEPHCTHKH IMOTPYXKHBIX CERUHOMHBHIX AmMNaparon
npuBeseHs B Ta6a. Hdl6.

Tabauuya 5-16
CeKuHOHHpIe NOrpPYXHbIE KOHACHCATOPLI-X0M0AHALHHKE

FadapHTHbie pasMepht ALIEKA, MM

[loBepXHQCTD i Hee, ¥z .
QXMAMEHHH, M Hauna [Ilapuna BbicaTa ’
300 7 800 3270 2300 20,906
618 7 800 6 000 2300 41145
800 7 800 7 800 2300 50 854
824 7 800 8 300 2300 54778
2470 7 800 23 800 2 300 150 194

TED B L o=

TI'JIABA INECTAA

TEMJOOBMEHHDBIE ANMMAPATBI
METAJUJIYPTHYECKOH MPOMBIIUIJIEHHOCTH
M TIPOU3BOJACTBA CTPOHTEJIbHBIX MATEPHAJIOB

6:1. KOTNbl-YTHIIH3ATOPBlL MAPTEHOBCKHX
W HATPEBATEJIbHBIX NMEYER

TelN0 YXOZALHX rasoR MAPTCHOBCKHX H HarpeBaTe/bHBIX neueit,
KaK NP4BHJO, MCNOJb3YeTCH AAd NOAerpesa Bo3jyXa H rasoo6pasHoro
TonAvBa. B BO3AyWHBIX M TA30BLIX percHepaTopax TeMneparypa Rpo-
LYKTOB CTOpPaHHA CHHMKaeTCd A0 450—600°C. JanpHeitinee HCNOAbL30-
BaHHE Temna YXOASUMX ABIMOBBIX Tasos OCyHlecTB/IA€Tca B KOT/A4X-
YTHAH3ATOpAX, O6ECMEUMBAIOUHX CHHM:KEHWe TeMNepaTypel NpOAYKTOB
cropanus. 1o 200—220° C.

KOHCTPYKUHH KOTJIOB-yTHAH3ATOPOB C TPHHYAHTEALHOH  I(HPKYJA-
uueii paspaboTanel LleHTpoSHEPrOYEPMETOM, Cep3ansHeproyepMeroM H
TunpomesoM. KoTJibl H3roTOBAAOTCA TArdHPOTCKMM 3aBOAOM «KpacHuii
KOTe/bIIMK» |(Ta6a. 6-1), B mapke KoTna GYXBH YKa3HBAIOT HA3HAHEHHE
KOTA12 — KOTe/l-yTHIAH3ATOp, @ WHAPH — MAKCHMAJbHOE KOJHYECTBO TPO-
nycKaeMoro Tpeioluero Tasa, Tec. #Y/4. TloBepxHocTh Hampena KOTJIOB-
YTHIH3IATOPOB BHINOJHEHa B BHAe 3MEeBHUKOB M3 prﬁ AHAMETPOM
32X 3 MM, DACNOJOXKEHHbIX B LIAXMAaTHOM MOPAAKE. 3MeeBHKH COOpaHbl
B OTHeNbHBE MaKeThl C WAroM, oGecMeYHBArOIIAM yno6crBo BHemied
ounctkn. BapaGan nioboro KoT/a-yTHAH3ATOPA HMEET AHAMETD 1 500 mm.

KOTALI-YTHAM3ATOPH PACHOAATAIOT, KAK NPABHIO, HA OTBETBJICHHM aT
OCHOBHOTO 60pOBa, COSTMNAIONIEro NEYL ¢ AHIMOBOH Tpy6oil.  KoHCTpYK:
UWA KoTaa-yTMaudatopa tina KY-80, nokaszana Ha PHC, 6-1, a Tana
KY-50 — na pue. 6-2. '
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-

Ta6ruua 6-1
KoTabl-yTHAH3ATOPHI
Maponpo- Temnepa- [MoBepXHocTh Harpena, m?
THO H3IROAH- Pa6auee Typa
KOTAa TeJlb- aapaesde, | peparpesa | lcnaps- Mapo- Bonanofl
HOCTh*, kI jeu? napa, °C TedbHad neperpe- | aKoHOMaf-
mjw ! 4acTh BaTeh ep .
KVY-40 37,4 8 250 T 485 18 . —
Ky-50 | 5,8/6,2 8 . 375 511 62,5 155
KV-60 5/8 18 375 529 72 145
KYy-80 10/15 19 375 825 84 216

* B uMCanTeNe YKa3aHa CPeAHAs MapANpOR3BOSHTENBHOCTh, & B 3HaMeHarede
MAKCHMaJbHas, COOTBETCTRYIOULaA HAHGO/LIEMY KOJHYECTBY PEIOUIHX Ta308B.

B Tabn. 6-2 mpuBejeHBl B KayeCTBe NpHMepd XapaKTEPUCTHKH KOT+
JI0B-YTHIH3ATOPOB KY¥-50 u K¥-60.
Tabauya 6-2

Korast-yruansatopsl KY-50 u KY-60

e By
ITopepxHoCcTh Ha- [ % = 'g' e

., rpesa, M? 2 -E‘i g =] § :

H : & m & = m &
) O ' = Q -~ B o -
£ = <} & eEl B | Q3| ¥ g
= ] . = = i 2| & =
=1 il 2= & ] = [ a Ca " =}
a 5 =} o » =] o o L] o g
e | Bz |3 [E|Z|% (% |E|l Bkl 8|3
5 EES = = = @ E = £ o ]
[=] u ] =] aX &g = a (>
& 2% w = a £m | B3 o @ a val a a
= = e | E v sl g 2al| o gg| = g
g T =% ] £ W = - o e = == = o
a8 & oL | =g | o= | B8 F¥© £ g a I}
s | EY |s0|ze|8E|zSiiR|3E| 5 iElE;
~ Ex ax| 23| €| 22 | He [ =®E| T 2e | = ]
- Ky-50 5.8/6,2 18 511 | 62,5 | 155 [ 32x3| 36 16 35 12960 ¢ 2200
K¥-62 5/8 18 529 72 145 [ 32x3| 36 il 36 |3040|2570

* B uycauTele yKadaHa CpeAHSs NaponpoW3BOAHTEJBHOCTh, B 3HAMEHATeJe
MAKCHMANBHAA, COOTBETCTBY LA HAHOQJbLIIEMY KOAHIECTBY TPEOUHX rasos.

6-2. PEKYMEPATOPHI NMPOMBIIIJIEHHbIX HATPEBATEJBHBIX
MEYEH '

Hcnoab3osanre Temaa OTXOAAIHX Fa30B NPOMBIIEHHHX HarpeBa-
Te/BHBIX Meueil OCYLLeCTBJsIeTesl B OCHOBHOM 33 CYET YCTAaHOBKH peKRy-
nepaTOpOB ANA TOJOrpeBa AYTHEBOTO BO3AYXa M Ta3000pasHoro ToMJH-
pa. Tlonyuusnu pacnpocTpaHeHHe META/UIHUYECKHE H KepaMuYeckKHe peKy-
nepatopbl. B MpOMBILIEHHOCTH NPUMEHAIOTCA WrOJb4ATHe, TpyGUaTHe H
TepMOBIOKH, MeTaasHuecKie pekynepaTopH :(1aba. 6-3).

Kepamiuyeckne peKymepaTophl lenecoofpa3He NPHMEHATh B caydae
. HAUaMbHLIX TEMMepaTyp NMpPOAYKTOB Cropanua mopamka 1400°C. = -

[5*
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§7-1] Haeocu cneiHanbioro nammaveans . 29
" 6-3. TENJIOBOE OBOPYIOBAHHE 3ABOIIOB CTPOHTEJ.I[I:H[)[X. -
; MATEPHAJ(OB -' : :

3anopoynble KOTJAW NPefHA3HAWAKTCA AJA 3anapku napom CHJIH-
KaTHoro kupmuya. Korten npeacrasaser co6ofi cBApHOA WHIHHAPHIecKHi
GapabaHn, 3aKpHIThiA ¢ OAHOH WA ABYX CTOPOH CBEMHBIMH [IHAUIAMH.
Ilap mofaeTcs B KOTea Hepe3 NaponpoBOA, KOTOPHR NPOXOAHT BHYTPH
KOTJIa no BceHi ero AauAe. BRYTPH KOT/a CMOHTHPOBAHKW PesibCH JAf
* BaroHeTOK C CHIPLIOM.
. TexHwuecKWe XADAKTEPHCTHKY 3aNapouHbix KOT/om (4BTOKA@BOB), =
-narotoBndeMbix HMkopckum 3aBojom, NPUBENEHH B Ta6a. 6-4.

Tab6auya 64
3anapounsie KOTAH (anmunanm] ‘
- EﬁTEEZ'Z P ;23::3 "'g::'e Temnepa- | EmkocTe kar-
) . a na, IWT.
o dapma%ﬁ;a. 63;'83;“8' ﬂ:ﬂl‘;‘f‘- ﬂa{)};‘.’ °C x:pnnqa
MM - 3 -
CM-154 2000 17 000 8 (74,5 | o 13500
22X 17 2000 17 000 8 174,5. o 13500
219 2000 19245 8 174,5 14 400
3,621 3600 21 000 12 187 | C—-
IT podonmeenne mada. 64
Bec tlips- CaBapaTHHe paaMepsl, K- Be;: ' “
Tun 33?9?’131;“ uolj-laxﬂ LT . ¥ KO_TJ'I—E!. P P
aamx,}, and, P Jauga | - HlapHHa Bucara | = xz
CMIse | — 750 | 18720 | 2395 | 3334 | ‘16400
2X17 57 750 18 285 2 650 4090 116900 -
219 s 750 20825 2628 4090 . 20 570~
3,621 — 1524 23 250 4 800 5270 102500 5 B ol

IJIABA CEObMASA

BCNOMOFATEJIbHOE OBOPYOBAHHE
TEAJIOOBMEHHBIX ATIMAPATOB

7-1. HACOCHI CMEIHANIHOTO HASHAYEHHS

-TlpuBoasTca OCHOBHEHIE XAPAKTEPHCTHKH HACOCOB AJA MepeKayKkH
sedrenponyxtos ¢ Temmepatypoli 200—400°C, a Takke Hacocds, mepe-
. RauHBaIIHX arpecCHBHbIE Cpefnl, OCHOBHHe xapaKTepucTHKH Hatocﬂli
NPHBEACHH B Ta6a 7-1 u 7-2,. ;
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7-2. APMATYPA H KOHOEHCATOOTBOOYHKH

B rtaGa. 7-G npueepenn reOMETPHYECKHEe DA3MEepbl PeryIHpPYIoUHX
GnanueBbx BeuTuNeH. DTH BEHTHAN UPHMEHAKTEA B TPYyGonpoBogax
XOJOANALHLIX YCTAHOBOK AJA KHIKOLO H Fa3006pasHOre aMMHaKa npH
Temnepatype or —70 g0 +'150°C.

g0

F Y

Efbn flpd ke 11
N
il N t}*:
704 Ky 79 N §

= 3 |

-
— - Syt
-15 e
- 70

Prc. 7-1, TpexxogoBoit ca biukosurit Mydronnit kpaw. [MpuMensercn
Ha TpyAOHPOBOAAX AMH BOAZYXa HpH Temneparype a0 250°C, =

Ha puc. 7-3 nokasau 2an0pHbi  GaaHUeRHH BenTitnb. OCHOBHEE
raGapuTHhie pasMepel M Beca 3THX BeHTHJel npuBefeHul B Tadn, 7-7.
Mpuyensmotea nas Ta3006pasHbIX H KHIKHX CPeA nipH TeMnepaType 10
300° C. . -

Ha pue. 7-4 nokasan sanoprmii $AaRUEBHI FEUTHAL C 3JIEKTPoTpH-
Bo70M. TlpiMeHsercss Ha TPyGONPOBOAAX A MHLKHX Cpes M HachilieH-
HOro mapa npH remnepatype mo 225°C.

Ha puc. 7-5 mnaoGpasen 3anopHuiil duiaHueBsd BenTuns. OcHoBHbe
rafapurible N APHCOeIHHHTENbHBIE pasMepnl M Bec gaHkl B Taba. 7-8.
[lpuMensetcad Ha BakyyMHBIX YCTAHOBKAX IS BakyyMa mo 10-2 mum
PT. €T, @ T4KKe Ha TPyGONPOBOZAX A1 BOIAYXa NpH TeMNeparype no
20°C.

Ha pue. 7-6 nsobpaxen peryJupylollui yraoBOA UANKOBHEH BEeHTHIb
C napoBuM 0GorpeBOM NOA AHCTAHHHOHHOE YIpABJeHKe. TaKde BeHTHH
NDHMEHSIOT Ha TPYGONPOBORAX AJA ra3006paaHblx cpej NpA TeMmepa-
Type o 200°C.

B raba. 7-9 npejcraraens ocHoRHEIe pasMepsl H BeC NPAMOTOYHOTO
3aMOPHOro GIIaHIeBOro BeHTHAA. TAKHE BCHTHIH NPUMEHAIOT Ha Tpy6o-
TPCBOAAX LA KOPPOUAHO-aKTHBHLIX CPEJl MpH TeMuepatype mo 300° C.
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OcHoBHEIE TaGapuTHHIE H TPHCOEMHHHTE/IbHLIE o . 3,.’:
Nuamerp pasMepsl, MM (puc. 7-7) LR a
YCJIOBHOTO o E ' w
npexeaa, gug | o
= S'-EI' =
g =
¥ L} D| D| D b d H |H | D, §§g§ g
25 180 115| 85| 68 | 2 | 14| 14 [260(225( 120 4 8,0
32 180 | 135|100] 78 | 2 | 14 | 18 [260|225| 120 4 9,5
Tabauuya 7-10
Yxa3aTean ypoBHA
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HaumenoBanne CHelG S Marepran ﬂr: 3
H KPaTKad XapaKTepHCTHKA pea Egp Kopnyca E 5 *_
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= as E(S;g
Yxazatean ypoRs wpauo- | Boga, map | 225 | JlaTymb mam| 20
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Ykazatenb ypoBHA kpaHo- | To e 225 |JlatyHb wan| 20
BOro THMNa (JIaHuesbii NaTyH- Gponza
b MaH OpoH3oBHA  Ha «
Py = 25 xI"[cm?
¥Ykazatenb yposun senTuab- | Boga, nmap | 425 | Craas 20
HOr0 THNA WAlKOBLIA CTajb-
Hol Ha Py = 40 x["/cu?
Ykazatens yposHs BeHTHAb- | Koppoaros- | 300 | Kncnoro- 20
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cTofiROl  cTanM  ma Pp= cTajb
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YKasaTenb yposud BeHTHMb- | Boma, am- { 200 | Crams —_
HOTO Tuna GJiaHueBHA cTamb- | MHaymas Bo-| 60
HOH Ha Pp= 30 xlecu? na

[TpuMeyanne,
Hafd HaOHBKa,

Bo Bcex yKasaTelaX npHMeHfieTct ac6ecTopas TPOMMTAN-
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Pre. 7-8, Kpau ykaaatena YDOBHA.

Kanpencaroorsonuuxn crereMu «CHMIIEKC» HATOTOBASIOTCH 3aBO-
Aamu laaermapomama Tpex PasMepoB. MaKcHMAlbHAA NPOH3BOLHTeNDb-
BOJAHTCA B Taba. 7-14.

) Tabruga 7-1
Makcrmaanmag HPOH3BOAMTENBHOCTH KOHACHCATOOTBOX9HKOB
wCHMIONGKCY, r2fy .

Makcumanonm Nepenajf napJeHdAd, w:r/c.u’
I:g;':g’_r:ggﬁ:: Haamerp yeson- ]
a HOro npoxona, Ms 3 6 0 3
21/2 25 2000 1 150 700 400
3 32 4200 2750 1650 900
5 50 6 800 6 100 4100 21850

Yuenemenne MIPOM3BOAHTENLHOCTH ¢ POCTOM nepenaza LaBjieHHs
OGbACHACTES yMeHblieHHem JHaMeTpa wmaiio. :

- KoHpencatoorsonunkn tHna 45KY46p marotoassorcs I‘namri}mpo-

TOOTBOAYHKOB THNA 45K46p TIPHBOJHTCA MO NaHHHM KAaTajora Caae-
5 . i

flon marcumanbrod IPOM3BOAHTENLHOCTEI) MOHHMAaeTcy vagosoll

pacxon Koupeucara c TeMneparypoii Meree 100°C ApH MOJHOCTBY OT-
KPBITOM Knanane, !
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Tabauya 7-15.

[Tpou3BO IMTEALHOCTE H pPasMephl KOHAGHCATOOTBONYHKA THOA
45K446p. TemuepaTtypa womgencara 20°C

Texaudeckue xapax- Homep roHZeHCAaTOOTROAYHKA

TEePHCTHKH

na|0|1|2_]3 4

JuaMetp ycaonuo-
ro npoxopaa, M 15 20 25 (30) 0 50
Pacxog npu P =
=10 am, kzfs 800 1600 3000 4 500 7000 1 0600-
Hnamerp  ki1ana-
HA, MM . . . . 3,0 14,0 |5,0 6,0 8,0 10,0

S
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