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NPEOUCJOBHUE

BhiCTpEHMH TeMmaMH pa3BUBaeTCsd NPOMBIJIEHHOCTh H
BejieTcs B GOJIBIIMX MacliTaGax HOBoe KUJIHILHOE CTPOUTEb-
CTBO, BLITECHSAS yCTapeBUIMA XKHJOH (OHJ KaK B roponaax,
TaKk H B TOCEJKax CeJbCKOH MECTHOCTH, 4YTO NPHBOJHUT K
pOCTy KOHIEHTPHPOBAHHOI'O TEIJIOBOro motpebiaeHus, cosia-
Bas GuaronpHsATHHE YCJAOBHsS MAJS ITHPOKOTO Pa3BHTHA CH-
CTCM IEHTPAJH30BAHHOIO TemnocHaGXKeHHs.

JanpHelillee 3HAYHTEJbHOE Pa3sBHTHE MOJYYHT TEMJO-
¢bukanus, Gasupywoulascs Ha TEMJIOBBIX HArpy3kax Kpyi-
HBIX TeIJIOEMKHX TPEANpPUSTHH H XHJBIX PaiiCHOB rOpOJOB.

B ropojax u nocenkax, e OXBaueHHBIX TeMI0(pHKALHeN,
H B DOCEJKaX CEJIbCKOH MECTHOCTH 3HAUHTEeNbHOE DaIBHTHe
HOJyuaT CUCTEMH LEHTPaJH30BAHHOIO TEMOCHAGXKEHHS OT
pafioHHBIX KOTEJbHBIX.

HekoTopoe pasBuTHe noOJy4aT CHCTEMHl TemocHabxe-
HHSl OT reoTePMaJIbHHIX HCTOYHHKOB.

Pa3BuTHE CHCTEM LEHTPANH30BAaHHOTO TelJoCHabXKe-
HMS B TPOMBIULJIEHHOCTH, FOpPOJ2X M IMOCeJKax CBA3aHO C
GoabiIHM 00BEMOM CTPOHTE/bCTBA TEIJIOBHIX CeTel pasJindy-
HOTO Ha3HayeHHs.

B macTosillleM CnpaBOYHHKE, Ha OCHOBe 0GOOWeHHs H
CHCTEMAaTH3allHH HaKONMBLIETOCS ONBITA [0 MNPOEKTHPOBa-
HHIO TeiJIOBBIX CceTeli, BilepBHle cJesJaHa mONbITKa AaTh
Heo6XoAuMble 1/ MPOEKTHPOBLIMKA MarepHaJbl, KOTOpPbIE
HOMOTYT B NIPaKTHYeCKoH pagoTe.

HexoTopule BOMpPOCH!, MOJYYHBLINE B JHTEPATYpe AOCTA-
TOYHOe OcBellleHHe, MpHBeLeHbl B KPAaTKOM H3JIOXKCHHH.

CoGpaHHble HOpMaTHBHBIE, PacyeTHHE H PYKOBOJALIHE
MaTtepuajibl MOTFYT OBITh HCIOJb30BaHH HA BCEX CTAAHAX
NPOEKTHPOBAHUSA TEIJIOBBLIX CeTeH.

B 0CHOBY crmpaBouHHKa MOJIOMKEHBl PYKOBOJMAIILHE MaTe-
pHasiH H MeTojuueckue paGoTh TemnoanexTponpoexTa.

Hcnonb3oBanbl Takke onyGJIHKOBAHHBIE PYKOBOJMAIIHE
marepuansl JleHnpoekta, Mocunxknpoekra, Mocsuepronpo-
exta, IlpoMcTpoHnpoekTa H JOPYrHX OPOEKTHBIX OpraHu3a-
uuil, a TakkKe HOPMATHBHEIH MaTepHas COIO3HOTO 3HAue-
uug — CHull, TOCTw, MH u np.

OtnesbHble TJaBbl HAMHCAHbl CAELYIOLIUMH aBTOPAMH:
ufxk. Anexcanapospty M. IT. -—ra 12 u 19; unxenepamu
Densfirunoit 1 B u Hruarvesost H. I'.—ra. 2, 3, 4, 7, 8,.
10, 11; unxk. Hamuaeiv A M. —ru. 6, 17, 18 u 20; uHxK.
3eauxcosom H M. —ra. 13; unxk. KanegkoBuugkum I E. —
ra. 14; nmx. Heaymxuabim A, @, — o, 15; uux. Muxann-
uenko A, ®. — 1. 16; kang. TexH nayk CadonosbiM A, IT, —
rn. 8 u 20; nmxedepamu DBensfikuwoir M. B., Hruartee-
Boit H. T, u Hlneep M. I. —rn 5; umkencpamu Bensiiku-
voit Y. B, Urnateesoit H T. u HuxkonaesniMm A. A, —ri. 9;
nHxkenepamu Bensiikunoit M. B. u Hlmeep M. I'. —ra1. L

PeneH3upoBanye CNpPaBOYHHKA BBIMOJHEHO TIpyIIOi
COTPYAHHKOB JaopaTopuu Temnodukan#sd BcecowosHoro
TENJOTEXHUYECKOFO HHCTHTYTa NOJ DPYKOBOJACTBOM M HpH
yuactuu npod. n-pa TexH. Hayk CokosoBa E. §1. u rpynmnoi
cenuanncToB  MocaHepronpoekra, [MnpOKOMMYyH3HEPrO,
BHUUCT, Tennocets Mocanepro nmog pykoBOACTBOM H IPH
yuactud HHXK. PuannnoBa M. &,




PA3BIEJ 1

OBLLAA YACTDb

riqABA I

OBIIUE CIIPABOYHbLIE MATEPHAJIbI

1.1. JABJIEHUS YCJIOBHBLIE,
NPOBHBLIE H PABOYHUE

Jannenas yciosHHe, npoGuete H paGoune ans Tpy6 ap-
MaTypbl M COeNMHHTEJbHBIX dacTell TPyGONPOBONOB TEIMJO-
BEIX CeTefl NOJIKHBI NpuHuUMaThes mo Taba. 1.1.

IMopx yc/OBHLIM faBJEHHEM TOHHMaeTcs NaBJeHue, Ha
KOTOpOe paccyuTaHbl TpyGa, apMaTypa H COeJMHUTeJbHbIE

494aCTH TpPyGONPOBOAOB NPH TeMIepaType TEelJOHOCHTENs
0° C, mpHHsITOE 32 OCHOBHOE MpH ONpeAeNeHHH pabounx HaB-
JeHHd npu GoJiee BHICOKHX TeMIEpaTypax TEMJOHOCHTEJ.
YcnosHoe pasieHHe Py ycTaHaBJMBaeT CBA3b MeXny paco-
YyuM JaBJenHeM Pp,g TEMVIOHOCHTEN H €ro TeMmepaTypoii.

3a pa6ouee naB/aeHHe MPHHHMAETCS HOMHHAJbHOE 3KC-
MJyaTalHOHHOE KaBJIEHHe TENJIOHOCHTENA, HAa KOTOpoe pac-
CUHTHIBAeTCss TPyGONMpoBOA.

Ta6auuma 11

N asneHus ycloBHkuie, npoGuute 0 paboune B xec/cm?
(u36niTounsbte, no FOCT 356—59)

B
B R N BT B O R N
|
TIpobssie -
Hanmenosauue LaBJAEHHS Pnp 2 4 I 6 9 * 15 24 38 60 95
Tewmnepatypa
cperst B °C Haunboabmne paboune AaBACHHS Ppaﬁ

Tpy6ul, apmaTypa o 200 1 2,5 4 6 10 16 25 40 4
H coenanTeJPbﬂue%a- 225 1 2,4 3,8 6 9,5 15 24 38 gb
CTH H3 yriaepoAHCTOM 250 0,9 2,2 3,6 5,6 9 14 22 36 56
craan (C<0,3) 275 0,9 2,1 3.4 5,3 8,5 13 21 34 53
300 0,8 2 3,2 5 8 12,5 20 32 50
325 0.8 1.9 3 4,8 7,5 12 19 30 48
350 0,7 1,8 2,8 4,5 7 11 18 28 45
375 0,7 1,7 2.6 4,2 6,7 10,5 17 26 42
400 0,6 1,6 2,5 4 6,4 10 16 25 40
410 0,6 1,5 2,4 3,8 6 9.5 15 24 38
425 0,6 1,4 2,2 3,6 5,6 9 14 22 36
430 0,5 1,3 2,1 3,4 5,8 8,5 13 21 34
435 0,5 1,2 2 3,2 5 12,5 20 32
440 0,5 1,2 1,9 3 4,8 7.5 12 19 30
445 0,5 1,1 1,8 2,8 4,5 11 18 28
450 — 1 1,7 2,6 4,2 6,7 10,5 17 26

ApMaTypa u coeau- o 120 1 2,5 4 6 10 16 25 40 — |
HHMTEJNLHDIE YaCTH H3 200 1 2,5 3.6 5,56 9 15 23 36 —
4YIyHOB (CEpPOrQ U KoB- 250 1 2 3.4 5 8 14 21 —
KOro) 300 1 2 3,2 5 8 13 20 32 —
350 0,8 1,9 3 4,5 7.5 12 18 30 —
400% 0,7 1,6 2,8 4,2 7 10 16 28 -

To we, u3 6pousbt Io 120 1 2,5 4 6 10 16 25 40 64 |
H NaTyHH 200 1 2 3,2 5 8 13 20 32 -
250 0,7 1,7 2,7 4 11 17 27 —

TlIpumewanwusqa: 1. 3se3104K0oH 0603HAYEHH TEMNEPATYPH TOJBKO LIS KOBKOrO 4yryHa.
2. Ha TpyBonposons B co6panHoM sune TOCT 356—59 He pacnpoctpawsierca.

3. Paboune ndBAeHMS NAH POMEKYTOUHBIX 3HAYCHHH TeMIEPaTyphl cDeibt ONPELeASIOTCS AUHENRHON HHTepnoasunel.

4, TIpu onpereseHUH CTYNEHW YCAOBHOrO IaBAeHHS IOMycKaeTcs NpesbiiueHHe (akTuueckoro pabouero AaBieHHS B nNperenaX Ao 5% Hax

YKa3aHHDIM Aas 3a/aHHON TemMnepaTyps 6e3 nepexona x BEICILEH CTyneHH YCJOBHOTQ lAaBJeHHH.
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1.2. YCJIOBHBIE MPOXOAbl APMATYPLI,
SUTHUHTOB U TPYBONIPOBOAOB

Tpy6ul, apMaTypa, KOMIEHCATODPH], IPA3EBHKH, (JaHIlb,
3arayliky H AeTand TPyGompoBOLOB (OTBOALI, NEpPeXOAH,
TPOHHHKH H Np.), @ Tak¥Xe 4acTH o0OPYAOBaHHS TEMJIOBBHIX
cerel NO/KHBI H3TOTOBJATHCS MOJ YCJAOBHBIE MPOXOAbI MO
I'OCT 355—52 (raba. 1.2) u o603Ha4aThCst 3THM YCAOBHBIM
MPOXOAOM.

YcnoBHBI NPOXOA AJS JHTHIX TPYG H apMaTypel COOT-
BETCTBYeT HX JACHCTBHTEJbHOMY BHYTpeHHeMY AHaMETpy, a
LA CTaNbHBIX TPYG TemJMOBHIX ceTell — ycpeJHeHHOMY MO
TOJIILHHE CTEHKH BHYTpEHHEMY AHaMeTpy

VesoBHble NPOXO/AH (hJIaHIEB H COEXMHHTENbHBIX YyacTel
(0TBOJOB, MEPEXOJ0B H NP ) NPHHHMAIOTCS MO YCJIOBHOMY
npoxoay Tex TPyG, A KOTOPHIX OHH MpejHazHayeHbl.

1.3. KIIHMATOJIOIrHYECKHE JAHHDBIE
no HEKOTOPbIM I'OPOJAM CCCP

B ta6s. | 3 npuBOAATCA KJIMMATOJOIHYIECKHE AaHHble IO
HekoTOpuiM roposamM CCCP. TeMnepaTypa HapyHOrO BO3-
Hlyxa, NPOJOKHTEIbHOCTh OTONHUTENLHOrO mepHoja u cefi-

Ta6auna 1.2

YcaoBHbE NPOXOAL apMaTyphl, GUTHHrOB H TPYyGONpoBoLOB
(no TOCT 355—52)

Y cnoBHBLH Tpy6uas Yeaosubiit | Toyehan YcaoBHHA | Tpy6Hag
TIPOXOX pesbba |POXOL Dy peanba npoXOX | negpa
Dysan |guoimax|| » s ° |8 modmax] Dy B ## | moimax
15 1y 150 6 450 —
20 A 175% 7* 500 —
25 1 200 8 600 —
32 1, 225* 9% 700 —
40 11, 250 10 800 —
50 2 275% 11* 900 —
60* — 300 12 1000 —
70 2 Y, 325% —_ 1100% -
80 3 350 . 1200 —
100 4 375% — - —
125 5 400 — — —

* Nlasi TpyGONPOBOLOB TEIMIOBHX ceTed He NPHMEHSIOTCH.

CMHYHOCTB Ju1s1 3THX ropogos npuusaTtel no CHull I1-A 6-62,
MPOJO/IKHTENbHOCTL CTOSTHHS TeMIepaTyp HapyXXHOro BO3-
AyXa 3a OTOMHTEJbHR MEPHOJ paccyHTaHa 1O KJMMAaToJO-
THYECKHM CIpaBoyHHKaM. [laHH®le O cpefHell TemmepaTtype
rpyHTa npuBefieHH B Taba. 1.4,

Tab6auma 1.3

Pacuetnele TeMnepaTyphl HaPyXKHOro BO3AYXa, NPONOJIKHMTENLHOCTD CTOSHHS TeMIepaTtyp
HapyXKHOT'0 BO3llyXa 332 OTOMHTEJLHBIH NepHON, MPONOJIKHUTENLHOCTs OTOMHTEJBLHOrO nepHoxa
H cecMHUHOCTL ¢ 7 6annop M BHeE

TemnepaTypa Ha- & & |a

DYHOTO Boagyxa | JHCAO CYTOX 33 OTOMHTENLHLI MEpHON €O CPEIHeCYTOUH HIMH TeM- |8 Z |2

B®C nepaTypaMH Hapy KHOTO Bo3iyxa B °C © =

- O

pacueTHas . g Eg -

a8 npo- = o ZE o

Ne HaumenoBanue eKTHDO- B 2 |a

n/n TOPOAOB BaHnd 59 et |5

OB | »|—45—40|—35|—30| —25 | —20 | —15 | —10 | —5 0152 |g
; w2 | § |40 —35{—30|—25| —20 | —15 | —10 | —5 0 |[+8[2S |Fo
o i ® S sa (=8
5 |85 28 | e 25 |3z
ow | B8 =) % QE =R

es | o® o = Qg Tl
ok |ax o'F = SEROx

EBponeiickas yacte CCCP

1 | APDXAHTEABCK + 4 v o o o s o o o = » —32—17| --4,7 | — 10,05[0,8 |[1,6 |4,3 9,4 18,5 31,9 | 45,4 |67,55 |75 254 | —
2| ACTPAXAHB 4 o o o v o o o s o o s « —22 | —11| —2 — = — 10,32} 1,54 5,2 | 13,9 (26,5 (64,54 |59 171 | —
31 DBaKy .+ o v v v v v i e e e e e —3;—1 4.8 — [ —| — —_ — —_ — —_ —_ — |110 110 7
4| BPAHCK & « v v o W . . e e e —23|-12| —2,2|—|—| — |01 |0,6 | 3 11,1 | 21,6 35,8 |60,8 |63 | 196 | —
5| BHABHIOC .+ o v v o vt v e —21| -9 —-0,7| —| - —{ — [0,12]| 0,84} 4,5 | 11,8 [27,1 |77,64| 79| 201 | —
6] BHTEOCK « » v v & 4 v v v 6 0 o o o s —23 | —11} —2 —|—1 ~— {0,06]0,6 | 2,52 8,1 21,3 |35,8 | 70,63 |70 | 209 | —
7] BOMOTAA v v ¢ v 4 v v v v v s v as —28|—-16| —4,2] -] —[0,1 |1,3 |3 7 15,7 | 28,1 |42 62,8 | 72| 282 | —
8| BODOHEM & v v @ v v v v v v o v o s —25|—14| 37| —|—~{ — (0,3 |1,1 4,6 13,6 | 22,4 |35,6 63,4 |54 | 195 | —
9| Boarorpal . . . . . . . ... W e |—25(—14] 36| —|—| — |0.0310,5 | 4.7 12,3 | 21,1 |30 60,37 | 49 | 178 | -
10 | TOPBKHE & v 4 ¢ v s o 6 0 o 0 o o —28|~17| —4,9|— | —10,1 [0,93]3,1 7,68 16,9 | 27,7 | 40,3 62,39 |58 | 217 | —
11 [ TPOBHBIA v v 4 v v v v v v 0 v a s —16| _ 38 0,3 | — - | - — 1 0,2 1,8 6,7 |15,4 58,9 {73 186 | 7
12 | 2Knanos (JloHenkas 064.) . + « « o . . —20f 9| 0,7 ——- — | — | — | 0,5 4,1 10,4 { 25,6 |66,4 {68 175 | —-
13 | 3aaroyer (Ueasbuuckas obn) . . . .| —32|_—20| —6,4| —| —10,2 |1.82(5,9 [12,8 25,12 | 39,56 [ 42,24 (47,42 | 60 | 235 | —
14 | MBAHOBO . & « v v v v o v v v s o o s —28| 16| —4.4| — 0,23}1,3 |2,6 | 7.2 15 27,6 {32,4 |71,77 | 65 | 223 | —
15 ) Kagab o o v v v v v v o v v 0w s —291 18| —5,9 | — 0,0310,82]3,6 | 9,2 19,23 | 30,6 39,6 54,92 |59 | 217 | —
16 | KalHHHH . v v 0 v v 4 0 0 0 v 0 v o —25| 14| —3.3| — -— 0,6 |1,62| 4,65 14,8 | 23,6 39,2 |66,63 67| 218 | —
17 | KHeB & v v v i v vt v e e e e =21 10| —1,2 | —| —| — | — |0,12] 0,92 5 13,5 (28,6 (69,86 [ 73 | 191 | --
I8 KupoB . o v v v v o v v vt v e e —~31|—19| —3.9| —| —|0.,26]2,27|4,7 {10,6 22,14 | 33,2 | 43,27 | 52,56 | 62 231 | —
19 | KUPOBOTPAX ¢ o ¢ o o v o 4 s o o » J—21|{—9| -0,8] — — -— (0,12 0,94 4,54 | 12,72 | 26,12 | 65,56 | 70 180 | —
20 | KMIUMHEB « ¢ v ¢ o 4 4 v o o o o e =16 —7 0.6 | —|—| — — — 0,1 1.8 7,56 | 16,04 63,56 | 78 167 { —
2] | KDACHOLAD « v o v o o o o o & = o « =171 —6 13| —|—| — — 0,03} 0,6 1,52 5,6 | 13,1 143,15 85 149 | —
22 | KyfbuimeB: . «. . 4 0 v v o v v W | —29|—18] —5,8| —| —[0,03(0,4 |4,3 [12 20,4 24,9 | 36 58,97 | 51 208 | -
23 [ Kypex o v v v v v v i i oL o267 13| 3,1} — — |0,12[0,5 | 3,4 10,3 | 22,1 |36,1 63,48 |64 | 200 | —
24 | JICHHHDDAX . v v & v v v v v e w e —24 | 12| —2 —|—] — |0,04(0,5 | 2,87 8,9 19,44137,1 | 74,15 |80 | 223 | —
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I podosscenue taba. 1.3

Temnepatypa Ha- e |8
pyXHOTO BO3fyxa | 1HCAO CYTOK 32 OTONUTEALHbI MEPHOX co CPEIHECYTOUHHIMH TeM- g2o |=
B °C nepaTypaMu Hapy»KHoOro Bodzyxa B °C 2“ K
<
pacuerHas 2 g R
AAs npo- =] -:g é
Ne Haumenonanue eKTHPO- =S 2o (8
/o roponoBs BAaHHL g2 2F 18
o= w (—45| —40 | --35| —30 | —25 —-20 —15 | —10 | —5 0|=2 (&
) = g T 0| —35|~30|—25} —20 | —15 | —10 | — 5 0 (48 5 S g o
£ lEz| 32 | EEE
EE|2E| 25 | E 2ExlE3
ox | ax o'k = EEZ|Ps
25 | Jivemas (JlatBuiickas CCP) . . . .. --17 ] — 6 1.2 —]—1} — — (0,02 0,14 1.4 6,5 (16,82 | 75,12 (104 | 204 | —
26 JIYFaHCK o o v v 4 v v o e v e e e e —2 (-1 —1,7{—]—{ — |0,06/0,29] 2,2 6,7 15,94 27,72 [ 62,09 | 65 | 180 | —
27| JIBEOB @ v o v v v e v o e e e e e —16 | — 7 02}—{—| —1 — |0,06] 0,21 1,4 7 20,71 | 64,62 [ 91§ 185 | —
28 | MATHHTOTOPCK « * & o o 4 o « + + = » -33(-22| -7,7|—{0,3(0.8 |1,6 |5.2 |[15,6 |[28,8 |54 35 29,7 |50 221 | —
29 | MaXadKala . . e 0 v e e e e —13|— 4 24| —f—| — | — | — | 012} 0,5 2,32 | 7,8 82,2 |109 | 152 | —
30| MHHCK. « . . v v v o v & e e e e —22|—10] —14f—|—| — — [0,35| 1,83 6,8 15,52 | 30,1 79,4 72 200 | —
31| MOCKBA & v v v v o v o v o 0 o v o - —26|--15| —38,7| —| —{0,02]0,45]2,04] 5,4 13,82 | 24,7 (39,3 [63,27 |60 212 | —
32 | MYDMAHCK « + v o o o s o o o o o o « —26 | —14} —3,2{ — [0,04/0,3 [1,1 |3,9 9,1 | 18,1 31,9 48,4 | 74,16 | 94| 281 | —
33 | Huwxuuit Tarun (Ceepraonckas oba) | —33)—21| —6,5| —10,2]0,6 |1,3 [4,3 |12,9 | 23,7 55 39 33 63| 233 —
34 | HUKOMAEB . v v v 4 ¢ v v v v v v v . —18| — 7 05— —| — | — }0,02] 0,3 2,22 9,2 (18,7 |5956| 75| 165 | —
35 | HOBrODPOA & ¢ ¢« v 4 v o o v s o s o & —24|—-12; —2,9|—|—10,2 [0,9 |1,9 5,6 |14 27,9 (42,6 (52,9 |79 225 | —
36 | HOBOPOCCHHCK * v v o o v 4 o o & & 12— 4 41| === —1— - — — — — j125 | 125 | —
7 1 Omeced + . . . . ... J R L -3 1,1 — 1 — | — — —_ 0,2 0,87 5,42 116,1 |38,41 | 79 160 | —
38 | Opeubypr . . .. . e _98|—20| —6,8| | —1{02 [1,24{5,5 |13,9 [23.3 31,4 34,6 [46,86 | 47| 201 | —
39 | Opck (Opeubyprexkast o6a). . . . . . —31|—=22| =77} —|—10,04)1,1 [7,24|17,4 |26 31,6 |30.9 [47,62 |48 | 210 | —
40 | TIEHBA .« « v v v v v v w0 w . . .| —28{—17| —4,7(—|—|0,07(0,4 |1,82] 7,371 18,2 31,3 |40,4 (53,44 |58 211 | —
41 | epMb  « v v v v v v w v . . o |81 20} —6,4 |~ }0,12[0,52|2,56 |6 1.9 |21,8 133,7 42,62 150,84 |56 | 226 -
42 | TIeTPO3ABOACK « « o « v o v v « « o . —og|—14| —=29|—|—1| — 10,171,652 5,45 12,9 24,52 141,92 |75 52 { 718 | 237 | —
43 | TIeKoB + v v v v v v e . ... —23|-11} —1,8]—|—| — |0,03/0,8 | 2,63| 7,5 |18,5 |31,2 [78,3¢ | 73| 212 | —
44 | Pura. - .o co|—19|—8| —0a| —{—| — | = |01 ]| 05 | 3.3 |11,2 |23,84 81,03 (92| 212] —
45 | PocroB-na-Mlouy . . . . . . . . ... —22 | =101 —1,4|—|—]| — - 10,2 | 1,5 5,7 13,1 | 26,65 (65,85 |62 | 175 | —
46 | PSBab . . . v v e e e e .. —97|—15| —4 —{—10,03/0,5 1,9 | 5,33 14,5 |26,2 |38 64,54 | 53 | 200 | —
47 | CapaTOB . . . . . . . .. s | =8| =17 a5 1=} — o1 1,5 | 8,1 |18 27,3 36,8 {57,2 |47 | 19 | —
48 | CBEPRAOECK . + ¢ v v v v v v v . . . —32|—21| —6,5| —{0,02/0,42|1,82(6 12,2 | 24,14 |38,0 |43,25 [44,14 (63| 233 | —
49 | CMOMEHCK .+ « v v v v v v v v u . ~24|—-13| —2,6 | —|—| — |0,1 {0.83| 3,4 ] 10,33 |20,9 |36 73,44 [ 68 | 213 | —
50 | Cexreiskap (Koma ACCP). . . . . |—32]-20] —6,1|—1(0,4{1,4 {38 {7,5 |12 20,5 [32,9 [43,6 [53,9 |69 | 245 | —
51| Tammme . . . . . v v v v v —21|—10; —0,6|—|—| — | — }|0,02] 0,7 4,0 13,8 [30,9 {84,58 90| 224 | —
52| Téwamen. . . . . . . . . ... . —7]1—2 23| —{—1 — — — — — - — — {150 | 150 | —
53 Tyaa v v v v i v i e e —2|—14y —3,4|—|--|0,1 |03 |0,6 | 1,9 5,7 |10.4 |83,0 |44 65| 211 | —
54 | YABRHOBCK . + v « « v o v v . . v..|—29(—18) —54(—{—| — |05 (3,4 [ 99 [196 30,2 (37,3 |s2,1 {60 213~
55 | Ypaabck (3ananHo-Kasascranckas
OBM) e v v v v e e e e e e e —28|—19| —6.3| —|—1]0,1 |0.6 |3,4 |11 20,5 (29,7 (34,6 |s51,1 {50 | 201~
56 | Ydha ... Lo —31|—19| —6,2| —|— |0,22|1,4 |5,04]11.4 | 22,8 33,2 |[41,1 46,84 56 | 218 | —
57 | XappkoB . . . .. va ... =2 —11| —25|—|—| — |002|0.4| 1,9 | 7.9 |17.2 |31,6 |e7,08| 68| 170 | —
58 ! HedsOMHCK « v & o v o o 0 o v o & o -32|-21{ 68| —|—1]0,3 {1,32]5,3 14,8 | 24,6 34,9 | 40,63 | 41,15 59 | 222 | —
Aanarckas yacth CCCP
59 | AKTIOOMHCK . * . . * &+ v 4 v « o« « —-29(—-21y --7,1 |-~ | —|0,03|0,9 |5,6 [13,6 | 24,3 29,2 135 49 46 | 48| 205 | —
60| Anma-ATa . . . ... ... ... —oal—13] =3 |—|—-|—| — {04 | 28] 76 |19 36,1 |s58,1 |55 179 |9
61 | Bapdaym. . . . . . ..o . —38¢1 —23| -—8,10,04{0,44|1,7 | 4,9 [10,2]16,7 25,8 34,1 (36,4 {g41,72192 224 | — |
62 | BAaXHBOCTOK « + « & v v v v v o 4 . W —24|—16; —47|—|—| — | — | 0,1} 8,7 }17,8 |34,9 1386,1 45,4 |67| 205) —
63| UpkyTek. . . . o o v v i oo o -3)|-—23| —8,8| —10,3(2,1 |4,8 |11,9{16,9 | 36 36 29,6 42,4 63 243 | 8
64 | Kaparamma . . . .. .. ... .. .. —82{—20| —7,2|--10,14/1,3 |3,1 | 6,9]12,85} 20,25 |31,9 |40,2 [53,35| 47| 217 | —
65 | KPacHOAPCK « -« v v v v v v v v ... —37|—22| —7.50,02/0,72[2,7 |5,3 [10,8|14,9 | 22,1 |31,6 |37,1 [49,76| 63| 231 |—
66 ! Kycraail . . « v o v o v v v v v —35|—23| —8,4|--|0,13/0,2 |2,8 [10,1{19,2 27,13 |32.9 |36 40,54 481 217 | —
67 | Jlenuncx-KysHeuknit (Kemeposckas
OBM) e o o v v o vt e s e e e a e s —28| —23| —7,7 | — 0.15/2,4 |4,54| 9,7(15,3 | 24,44 |30,3 |40,5 50,67 49 227 | —
68 | Munychuck (KpacHospckmit xpait) . .| —40| —25| —8,2 | — 1,1 (38,3 {7,3 |13,3]19,4 | 24,8 30,4 |31,1 ly93 [57| 230 | —
69 | HoBOCHBHPCK + « o v o v v v o o o|-—39|—24| —8,9| —[0.63/3,1 |4,8 |11,8{17,63 [ 26,9 36,1 (36,2 [g40,84 |50 | 228 ) —
70| OMck + oo vv s e —36|—24| —8,9 [0,02{0,21| 2,44 5,4 [12,1]19,5 | 29,6 |34,2 [34,4 |g9,q3| 50| 227 | —
71 | IlaBaroxap (Llenuuswmiit kpatt). . . . . —35{--23| —8,9(0,04{0,23/0,9 |3,4 |11,7(23,14 { 29,1 33 33 34,49 | 43 212 —
72 | Ilerponasnosck (Lleamnnm#t kpaw) . .| —36|--24| —8,8| — [0,13/0.,9 {3,8 |10,5]21 29,2 |35.8 |36,23 [g7,44 (%0 | 225 —
73 | Camapkali . . . . ..o ... .. —12 3| 29|—|—| —=|—=|—=| — ] 04 |27 |93 |36 (93| 124| 7
74 | CemHmanaTMHCK . . . . . oo .| 88| —21} —7,5]|—10,25/1,8 {3,4 | 7,9(15,4 | 24,6 [29,9 [35,4 |[49,35]|49 ] 210 | —
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ITpodonsicernue taba. 1.3
g;)}'geogzn;%iﬂ;;; Yuca0 CYTOK 33 OTOTMTENBHEIA MEPHOL CO CPENHECYTOUHEIMH é §
B °C TeMImepaTypaMu HapYXKHOro Bo3dxyxa B °C :“ 5
=]
>3
pacuer- g £s I~
N Has HJs LS Zea :
1 HaunMeHoBaHUE TOPOLOB TWPOCKTH- | & &, 58 |&
n/n poBaHAS o9 o |¥
§5 | g |—45| —40|—35| 30| —25 | —20 | —15| —10 | —5 | 0|Eg |9
\ w2 | 7 |-40]—35|—380|—25| ~20 | —15 | —10 } —5 0 |+8|E2%|Z,
23 O o g ocdxlzg
E EX i ) g § © ’;, 23
ow | md o= 5 ago = &
SE| &2 & = EEmO=x
75 | TAWKEHT .« + « v v v v v v v v o o s —13 | --4 2 -— — | - | — - 1,8 4,8 | 11,6 | 233 |90 | 131 | —
76 | To6oavek (Tromenckas o6m). . . . . —-351—24y —8,1 | — |0,24{1,54| 4,8 9,5{ 18,2 28,3 35,6 | 38,8 (33,02 (65| 285 | —
771 TOMCK  + v v v v v v e v v e e e —39|--25| —8,7 |0,14/0,57| 2,7 6,1{11,3| 18,14 28 37 36,6 | 43 55 | 238 | —
78 | TroMEHb « + « ¢ = v o v .« & PN —33 | —22| —7,2 — 10,2 10,84] 3,9| 7,3| 15,8 24,8 35,6 | 38,9 | 41,66 | 57 | 226 | —
79 | Xa6apoBCK . . . . . . . . . e e e v .| —33|-25|-9,8 | — 0,1 2,1112,3 28,2 35,8 29,8 | 26,6 | 27,1 | 58| 220 | —
80 YuTa . . .« e e v e et e, e...|—38|-80|~11,7] — |0,9]5,2 |13,8]23,9| 31,1 30,8 26,1 | 28,1 | 24,1 59 | 243 | —

IMIpuMeyanuns

1. PacyeTHas TeMnepatrypa HApy:KHOTO BO3AYyXa LA NPOEKTHPOBAHHSA OTOIIEHHI NPHHATA KaK CpeAHAR Haubonee XoJa0i-
HOH NATHIHEBKH M3 BOCbBMH 3HM, B34THIX 3a 50 aer.

2. PacueTHad TemMnepaTypa HapY:KHOTO BO3iyXa /s NPOEKTHPOBAHUS BEHTHASIMM HNPMHSATA KaK CpeiHfs TeMilepaTypa BO3AYXa uaufosnee Xo-
JIOZHOTO Tepuoia, coctapiagiounlero 15% o6uiei NpoOIKUTeNLHOCTH BCET0 OTONUTENbHOTO TICPHOLA. .
3. H%OB.OJDKMTGJIBHOCTB OTOTMTEJLHOTO TIePUOAa ONpPefeJeHa Mo YHCAY IHEH C yCTOHYMBONH CPEAHECYTOYHOH TEMIEPATYPOH HAPYIKHOTO BO3-
nyxa -+8°C u HMKE,

4, Cpexussi TeMIlepaTypa Hapy»HOTO BO3AYXa OTONHMTENLHOTO TIepHOIA NIPUHSATA KaK CPexHsas aare0paMyeckas 33 OTOMHTEJAbHBI MepHoiL.

5. NHTeHCHBHOCTD 3eMJeTpaceHul B 6anaax onenusaerca mo [OCT 62490—52,

Cpennsis Temnepatypa rpyiTta B °C aas HekoTopbix nynktos CCCP

Ta6aunma 1.4

3uMHAA l JleTnas l Tonopas 3umuss I JletHas I ToaoBas
Ha‘;"é‘;gzggﬂ“e Tny6una rpyHra B o Ha“l{"'oepﬂo‘;%ali““e Iay6HHA TPYHTA B M

0,8 1,6 0,8 l 1,6 0,8 ‘ 1,6 0,8 ] 1.6 0,8 1,6 | 0,8 1,6
Bpeer . . ... ... 1,2 3,1 19,1 16,4 | 9,7 9,6 | Mocksa « . ..... 1 1,6 14,4 13,4 6,5 6,5
Bexenmk « « « o « o . 0,5 1,9 17,4 15,4 8,3 8,2 || MHHCK « « « v o & & . 1 2,9 11,8 10,7 8,5 8,4
Boaorza . . . . . .. 1 2 13,2 10,9 5,9 5,9 |[Omecca « « o« .« . 3,2 5,5 23 19,6 | 12,7 | 12.5
Boarorpag « + 4 .+ - .| —1,9 0,7 23,7 19,5 | 10,1 | 10,2 ||Opea « « v v v o o . . 0 1,8 17,2 14,8 7,5 7,6
Tpotao + + o ¢ o o s 0,3 1,5 19,4 16,1 8,4 8,3 || Opendypr e e e | —1,1 1,9 15,6 12,5 6.8 7,1
Hayrasnuac . . . . »| —1,6 | —0,1 18,5 17,7y 5,5 | 5,8 || Pocros-na-Hony . . . 0,8 4,8 20,2 16,6 | 10,4 | 10,7
MBaHOBO + ¢ « &+ & « | —0,1 1,3 15 13,3 6,2 6,3 ((Pura . . . ......}~-1,3 | —0,8 16,5 16,2 6,2 6,3
Knep « v v v v o o 1 2,7 17,3 15,1 8,5 8,5 || CBepANOBCK + + « & « - 0,75 2,7 12 9,1 [ 5,5
Jlemunrpazx . . . . .| —2,5 0,7 16,3 13,7 5.4 5,9 || XapbKOB « « o » o+ W 1,5 2,7 17,1 15,7 8,8 8,9
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1.4. CBONCTBA BOJAbI H BOAAHOIO MAPA

B T1a6n. 1.5—1.7 npuBeleHs! OCHOBHBIE TEPMOAMHamMuyeckue M (U3HUecKHe CBOHCTBA BOAH M BOJAHOrO mapa,
COCTaBJIEHHble MO JAHHBIM CHPABOYHON JIHTEPATYypPHI.

Ta6auupa 15
TepMOAHHAMAUYECKNE CBOMCTBA CYXOF0 HACHIMEHHOFO Napa W BOAbI HA JHHAH HAChillleHHS

< Cyxo#l HachluIeH- Bozna ma auHHH S «© CyXoft HacblueH- Boxa Ha nuHuK IR
ia E;g HBIL Tap HAaCbIEHAS €S mn t« g: HbIi T1ap HACHIL[CHUS g3 o
=% | =% seE8 | =3 | =30 ZEES
85 | BE9 | dauec | ommemes | mee | men | Be55 | 2% | E5 | The | mmeme | dnsec | mrens | E523
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é’( o S0 lJac/M“ KKasiKz chma m:a./l/lca 38 am é’( m EEW ;cac-r/u" kxaa/kz xYaC/M’ kKaa/xz 5] g3,
1 99,09 ' 0,5797 638,8 958 99,19 539,6 3,4 137,18 | 1,823 652,1 930 137,8 514,3
1,1 101,76 0,6337 l 639,8 957 101,87 l 537,9 3,5 138,19 1,873 I 652,4 ' 929 138,9 513,5
1,2 104,25 0,6873 ' 640,7 955 104,38 | 536,3 3,6 139,18 1,923 652,7 929 139,9 512,8
1,3 106,56 0,7407 { 641,6 I 955 106,72 ‘ 534,9 3,7 140,15 1,974 653 927 140,9 512,1
1.4 108,74 0,7943 642,3 952 ' 108,92 ‘ 533,4 3,8 141,09 2,024 653,3 ‘ 925 141,8 511,5
1,5 110,79 0,8467 643,1 ’ 951 110,99 [ 532.1 3,9 142,02 | 2,074 I 653,6 925 142,8 510,8
1,6 112,73 0,9001 643.8 ‘ 950 112,95 530,8 4 142,92 2,124 653,9 925 ‘ 143,7 510,2
1,7 114,57 0,9524 644,5 949 114,81 529,7 4,1 143,81 2,173 654,1 \ 924 144,6 509,5
1,8 116,33 1,0046 645,1 947 116,6 528,5 4,2 144,68 2,223 654,4 922 145,5 | 508,9
1,9 118,01 1,057 645,7 l 946 118,3 527,4 4,3 145,54 2,273 654,7 922 ' 146,4 508,3
2 119,62 1,109 646,3 945 l 119,94 526,4 4,4 146,38 2,323 ’ 654,9 921 147,3 { 507,6
2,1 121,16 1,161 646,8 944 121,9 ' 525,83 4,5 147,2 [ 2,373 655,2 | 920 I 148,1 l 507,1
2,2 122,65 1,212 647,3 941 123 524,3 4,6 148,01 2,422 655,4 l 920 ] 149 506,5
2,3 124,08 1,264 647,8 940 124,5 523,3 4,7 | 148,81 I 2,472 655,6 ‘ 920 149,8 505,8
2,4 125,46 | 1,315 648,3 940 125,9 522,4 4,8 149,59 . 2,521 | 655,9 I 919 150,6 505,3
2,5 | 126,79 l 1,367 ‘ 648,7 939 ' 127,2 521,5 4,9 150,36 2,571 ‘ 656,1 918 161,4 504,7
2.6 , 128,08 ) 1,417 649,2 938 128,5 520,7 5 151,11 2,62 65,3 ! 916 152,1 504,2
2,7 129,34 1,469 | 649,6 937 129,8 I 519,8 5,2 152,59 l 2,718 653,7 915 153,7 503
2,8 130,55 1,52 I 650 936 ‘ 131,1 518,9 5,4 154,02 2,817 657,1 914 155,1 502
2,9 131,73 1,57 l 650,3 935 132,3 518 5,6 156,41 2,915 I 657,5 912 156,6 | 500,9
3 132,88 1,621 650,7 934 133,4 517,3 5,8 156,76 3,013 657,9 912 ’ 158 ' 499,9
3,1 134 1,672 651,1 I 932 134,6 516,5 6 158,08 3,111 658,3 910 159,3 498,9
3,2 135,08 1,722 651,4 930 | 135,7 515,7 6,2 159,30 3,209 658,6 909 160,7 497,9
3,3 136,14 1,772 651 8 930 136,8 515 6,4 160,61 3,307 659 906 162 497
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TTpodoasicenue taba. 15

CyXoit HachiLIeH-

Boxa Ha JuHHM

CyXxoi HacbllIEH-

Boaa Ha auHnR

f;x.m %; HBIA 1ap HACBILIEHN S é‘g ; ° l:.m :g; HHIA nap HACBHILIEHH S E'é : ®
=3 < T was R =3 o i LEERS
"::js EQ_E—;{? gr:lli:nsbe-c smTan- I-lybjllgnﬂbe.c Smrate E ;i EE 023 g"é{? Hyblll;ﬂsbe-c A ]-bel‘l; Jiabe.c Sy g ; 2 §
ER | EEm ) yn | aame| 15 | meaame | @535 | 8% ) F3e | ye I GGN2| Ve | kmaame | 2525
o =T Kee/m® Kec/md O=an S m [aF-S Kec/m? Kec/m? O=an
6,6 161,82 3,404 659,3 905 163,2 496,1 13 l 190,71 6,494 665,6 875 193,6 472
6,8 163,01 3,501 ' 659,6 905 164,5 495,1 13,5 I 192,45 6,734 665,9 874 195,5 470,4
7 164,17 3,6 | 659,9 904 165,1 494,2 14 ‘ 194,13 6,974 666,2 872 197,3 468,9
7.2 165,31 3,697 | 660,2 903 166,9 493,3 14,5 195,77 7,21 666,4 870 199,1 467,4
7,4 166,42 3,794 ‘ 660,4 901 168 492,4 15 197,36 7,452 666,7 868 200,7 465,9
7.6 167,51 3,801 660,7 900 169,2 491,5 15,5 198,91 7,692 666,9 866 202,4 464,5
7.8 168,57 3,989 661 899 170,3 490,7 16 200,43 7,93 667,1 865 204 463,1
8 169,61 4,085 661,2 898 171,4 489,8 16,5 201,91 8,17 667.3 864 205,6 461,7
8,2 170,63 4,182 661,4 897 172,4 489 17 203,35 8,41 667,5 861 207,2 460,3
8,4 171,63 4,279 661,7 896 173,4 488,3 17.5 204,76 8,651 667,7 859 208,7 459
8,6 172,61 4,375 661,9 895 174,5 487,4 18 203,14 8,889 667,8 858 210,2 457,6
8,8 173,58 4,472 662,1 894 175,5 486,6 18,5 207,49 9,132 668 855 211,7 456,3
9 174,53 4,568 652,3 893 176,5 485,8 19 208,81 9,372 668,2 854 213,1 455,1
9,2 175,46 4,664 662,5 892 177,5 485 19,5 210,11 9,615 668,3 853 214,5 453,8
9.4 176,38 4,762 662,7 890 178,5 484,2 20 211,38 9,852 668,5 851 215,9 452,6
9,6 177,28 4,859 662,9 890 179,4 483,56 20,5 212,63 10,09 668,6 850 217,83 451,3
9,8 178,16 4,953 663,1 889 180,3 482,8 21 213,85 10,34 668,7 849 218,6 450,1
10 179,04 5,051 653,3 889 181,3 482,1 21,5 215,05 10,57 668,8 846 220 448,8
10,5 181,16 5,291 663,7 887 183,5 480,2 22 216,23 10,82 668,9 845 221,2 447,7
11 183,2 5,531 654,1 884 185,7 478.4 22,5 217,39 11,06 668,9 844 222,5 446 .4
11,5 185,17 5,77 664,5 881 187,7 476,8 23 218,53 11,3 669 842 223,8 445,2
12 187,08 6,013 664,9 880 189,8 475,1 23,5 219,65 11,54 669,1 841 225 444,1
12,5 188,92 6,254 665,3 879 191,7 473,6 24 220,75 11,78 669,2 839 226,2 443




14 Pasden I. Obujan uacte
IIpodonscenue taba. 1.5

« Cyxo#t HacblmeH- Boza nHa aummnu S «© Cyxo#t HacblmeH- Boxa Ha auHNM A
Q gu HbHIH nap HAaCBIICHUS TIr=Y Q Se HBIA TTap HACHIUIEHHL '
wa s Homy oa &S Hom
=R o & sSER =3 EE waER
% | 959 | YAme- | oomrame- | YAIb | spramp- | E52F | §F | §8F | YASIE- | oupams- [ YASAL- | oypagp- | E=3 3
58 EZan Hb‘l{r;l' x;ec nus " B m,;«f x;ec s i’ B gz 2 E 3 Ex, |m x:ec s i B Hb;lf iec mgi’n | 32
i o/
e SR | kac/m? KkKas/Ke kec/md | L Kz | & 28m || m S | kec/me kraa/ke Kec/ M kkaafKz | Sos
24,5 221,83 l 12,03 669,2 838 227,4 | 441,8 42 252,07 21,71 l 668,8 796 261,8 ‘ 407
25 222.9 l 12,27 669,3 836 ' 228,6 440,7 43 253,48 21,22 668,7 795 ] 263,4 l 405,3
25,5 223,95 \ 12,51 669,3 835 l 229,8 439,5 44 254.87 21,73 l 668,5 792 ‘ 265 403,5
26 224,99 | 12,76 l 669,4 834 ' 230,9 438,5 45 256,23 22,25 668,4 790 266,6 401,8
26,5 226,01 13 669,4 833 ] 232,1 437,3 46 257,56 22,76 668,2 788 268,2 400
27 227,01 13,24 669,4 831 233,2 436,2 47 258,88 23,28 668 785 269,8 398,2
27,5 228 13,49 669.5 830 234,3 435,2 48 260,17 23,79 667,9 784 271,3 396,6
28 228,98 13,73 669,5 829 235,4 434,1 49 261,45 24,32 667,7 782 272,8 394,9
28,5 229,94 13,98 669,5 829 236,5 433 50 262,7 24,84 667,5 780 274,3 393,2
29 230,89 14,22 669,5 825 237,5 432 51 263,93 25,36 667,4 779 275,8 391,6
29,5 231,83 14,47 669,6 824 238,6 431 52 265,15 25,89 667,2 777 277,2 390
30 237,76 14,71 669,6 824 239,6 430 53 266,35 26,42 667 775 278,7 388,3
31 234,57 15,2 669,6 821 241,7 427,9 54 267,53 26,95 666,7 772 280,1 386,6
32 236,35 15,7 669,6 820 243,7 425.,9 55 268,69 27,48 666,6 770 231,5 385,1
33 238,08 16,19 669,6 817 245,6 423,9 56 269,84 28,02 666,3 768 282,9 383,4
34 239.77 16,68 669,5 815 247,6 421,9 57 270,98 28,56 666,1 767 284,3 381,8
35 241,42 17,18 669,5 812 249,5 420 58 272,1 29,1 665,9 765 285,6 380,3
36 243,04 17.69 669,4 810 251,3 418,1 59 273,2 29,64 665,6 762 287 378,6
37 244,62 18,19 669,3 808 253,1 416,2 60 274,29 30,18 665,4 760 288,3 377,1
38 246,17 18,68 669,2 805 254,9 414,3 61 275,37 30,72 665,1 759 289,7 375,4
39 247,69 19,19 669,2 803 256,7 412,5 62 276,43 31,28 664,8 758 291 373.,8
40 249,18 19.7 669 801 258,4 410,6 63 277,48 31.83 664,6 755 292,3 372,3
41 250,64 20,2 668,9 798 260,1 408,8 64 278,51 32,37 664,3 754 293,6 370,8
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YpenoHulii BeC meperpeToro mapa’y B xec/m3

TaG6anuupa 16

P Teummeparypa neperpea B °C
reclex |\ 00T 120 | 140 | 169 | 180 | w0 | 220 | 220 | 20 | =s0 | 300 | 30 | 30 | 300 | 30 | w0 | 40 | an0
I 0,578 {0,546 | 0,52 |0,49% | 0,472 [ 0,452 | 0,433 ( 0,415 | 0,4 0,386 {0,372 {0,359 | 0,347 | 0,336 | 0,326 | 0,316 | 0,308 | 0,298
11 — fo,601 0,571 | 0,545 | 0,52 | 0,497 | 0.477 | 0,457 | 0.44 | 0,425 |0,41 |0,395 | 0,384 | 0,37 |0,358 | 0,348 | 0,338 | 0,328
1,2 — {065710,624 10,595 | 0,567 | 0,542 | 0.52 | 0,5 0,48 | 0,462 | 0,446 | 0,431 0,417 {0,404 {0,392 | 0,38 10,367 | 0,358
1,3 — |o,713 0,677 0,645 | 0,615 | 0,589 | 0,564 | 0,541 | 0,52 | 0,501 | 0,484 | 0,467 | 0.451 | 0,436 | 0,424 | 0,411 {0,399 |0.388
1,4 — 10,77 |0,73 {0,695 {0,664 | 0,635 | 0,608 | 0,583 | 0,56 | 0,54 |0,521 [0,504 | 0,486 | 0,471 | 0,456 | 0,443 | 0,43 | 0,418
1,5 — 10,825 0,783 {0,745 {0,71 | 0,68 0,651 | 0,625 | 0,601 | 0,58 {0,558 | 0,539 {0,522 | 0,505 | 0,489 | 0,475 | 0,461 | 0,448
1.6 — lo0,88 |0,835 10,795 {0,76 | 0,725 | 0,695 | ¢.659 | 0,642 | 0,618 {0,596 | 0,575 | 0,556 | 0,54 | 0,522 | 0,506 | 0,492 | 0,478
1,7 — |o,94 |0,89 |o0,845 0,805 | 0,771 | 0,74 | 0,71 | 0,681 | 0,657 {0,635 |0,611 | 0,59 |0,572 | 0,555 |0,539 | 0,523 | 0,508
i.8 — 10,994 | 0.941 | 0,896 | 0,854 | 0,816 | 0,782 | 0,751 | 0,722 | 0,695|0,67 |0,647 | 0,626 | 0,606 | 0,588 | 0.57 |0,554 | 0,538
1.9 — 11,05 |0,995 {0,946 | 0,902 | 0,86 | 0,826 | 0,793 | 0,763 | 0.735 | 0,708 | 0,684 | 0,66 |0,64 0,62 [0,602 |0,585 | 0,568
2 — |1,108 [ 1,049 | 0,999 | 0,95 | 0.908 | 0,87 | 0,83 | 0,804 | 0,773 | 0,745 0,72 |0,696 | 0.674 | 0,653 | 0,634 | 0,615 | 0,598
2,2 — — 1,155 1,098 | 1,047 | 1 0,958 | 0,92 | 0,8%4 | 0,85 |0,82 |0,801 | 0,765 } 0,742 | 0,719 | 0,697 | 0,677 | 0.657
2.4 — — 11,26 {1,2 {1,142} 1,09 1,045 | 1,003 | 0,965 | 0,93 |0,89 |0,865|0,8351{0,8 {0,785 |0,76 |0,739 {0,718
2,6 — — |1,37 1,3 |[1,24 {1,185 | 1,13¢| 1,09 | 1,045 [ 1,007 10,97 |0 938 | 0,905 | 0,875 |0,85 |0,825 | 0,801 | 0,778
2,8 — — |1,48 {14 {1,3¢ |1,28 1,22 | 1,17 | 1,18 | 1,09 |1,05 {1,001 [0,98 |0,95 |0,92 [0,89 [0,8 [0,84
3 — — 11,59 |1,51 |1,44 | 1,37 1,30 | 1,26 | 1,21 | 1,16 {1,12 1,08 {1,05 {1,010 10,98 |0.95 (0,92 {0,9
3,2 — — |17 (1,61 [1,53 | 1,46 1,4 1,34 1,29 1,24 [1,22 |1,16 1,12 {108 [1,06 |1,01 |0,99 |0,9
3.4 - — 1,81 |1,71 [1,63 | 1,56 1,49 | 1,43 | 1,37 | 1,32 |1,27 |1,23 |1,19 |1,15 |1,11 |1,08 }1.05 |1,02
3,6 — — 11,92 1,82 11,73 | 1,65 1,58 | 1,5t 1,45 | 1,4 11,35 |1,3 1,2 (1,22 {1,18 {114 1,11 1,08
3,8 — — — 1,92 (1,83 |1,74 1,67 | 1,6 1,58 | 1,48 |1,42 [1,375 1,33 |1,985 |1.,245 [ 1,21 |1,17 |1,14
4 — — — |2,02 |1,93 | 1,84 1,76 | 1,68 | 1,62 | 1.56 |1,5 |1.45 [1,4 {1,836 {1,301 |1.27 |1.23 |1,2
4,2 — - - 12,13 |2.03 | 1,93 1,85 | 1,77 1,7 | 1,63 |1,58 |1,52 |1,47 |1,42 |1,388 |1,3¢ 11,29 |1,26
4,4 — — — |2.24 12,12 | 2,03 104 | 1.86 { 1,78 | 1,71 |1,65 |1.6 [1.54 [1,49 |1,44 |1,4 |1.36 1,32
4,6 — _ — 2,34 2,22 | 2,12 2,03 | 1,94 | 1,8 | 1,79 [1,73 |1,67 |1,61 (1,56 |1,51 |1.,46 |1,42 |1.38
4,8 — — — |2.44 |2.32 | 2,2 0,12 | 2,025 | 1,945| 1,87 |18 |1.74 |1,68 |1,62 |157 |1,53 |1,48 |1,44
5 — - — 2,56 [2,42 | 2,31 201 | 2,11 | 2,03 | 1,95 |1,8 {1,81 [1,75 [1,69 [1,64 [1.59 [1.54 [1.5
5,5 _ _ — Jeo.82 {2.68 | 2,54 9,43 | 2,93 | 2,24 | 2,24 |2,07 |1,995 1,93 |1,85 1,81 |1.,75 |1,7 |1,65
6 - _ — 131 1293 |2, 2,66 | 2,54 | 2,44 | 2,35 |2,26 [2,18 |2,11 |2,04 |1,97 1,91 |1,8 |1,8
6,5 - - — — 13,19 |3,03 2,89 | 2,76 | 2,65 | 2,55 |2,45 12,87 12,20 (2,21 |2,14 |2,07 |2,00 |1,95
7 - — — — |8.44 |3,97 312 | 2,98 | 2,86 | 2,74 |2.64 |2,55 |2,46 [2,38 {2,3 |2.28 |26 [2,1
7,5 — — — — {37 |3,51 3,35 | 3.2 3,07 | 2,95 |2,84 |2,74 |2,64 |2,55 |247 |2,39 |2,32 |2.%
8 — — — — |3.96 |3,76 3,58 | 3.42 | 3,28 | 3,15 13,03 {2,92 12,82 2,72 |2,64 |2,56 {2,48 |2,41
8.5 - — - — 422 |4 3,81 3,64 | 3,49 3,35 (3,22 |3,1 |3 2,9 2,8 (2,72 |2.64 |2,56
9 — — - — |45 14,25 4,056 | 3,86 | 3,7 3,56 |3,42 3,29 |3,18 [3.07 |2,9 |2,88 |2,79 |2,71
9.5 — — - — 1475 ) 4,51 4,28 4,08 | 3,91 3,75 361 |3,48 |3,36 13,24 |3,14 |3,04 }2,95 |2,86
10 _ — — — |5.04 | 4,75 4,51 | 4,3 4,12 | 3,9 [3,8 [3,66 (3,54 |3,42 {3,3 {3.2 [3.,1 [3.02
11 _ _ _ — — |5,% 5 4.76 | 4,55 | 4,36 [4,19 [4,04¢ [3,89 |3,77 [3,63 |3,53 [3.42 |3,32
12 _ _ — — — 15,8 5,48 | 5,22 | 4,98 | 4,78 |4,58 |4,42 |4,25 |4,12 |3,98 }3,8 {3,74 |3.62
13 _ — — — — | 6,31 597 | 5.68 | 5,42 | 5,2 |4,98 14,8 |4,62 (4,46 |4,32 }4,18 |4,05 |3,03
14 _ - — — — [6.85 6,48 | 6,15 | 5,85 | 5.6 |5,39 [5,17 |4,99 {4,87 |4,65 |45 |4,37 |4.,24
15 _ - — — — |74 6,97 | 6,61 | 6,31 | 6,03 |57 |556 |5,36 |517 |5 4,83 14,69 |4,55
16 — - — - — — 7,48 | 7.09 | 675 | 6,45 |6,19 |594 |5,73 |5,58 [5,34 |5,16 |5 4,85
17 — — — - - — 8 7,56 7,21 6,88 |6,5 6,33 |6,1 588 |568 |5,5 5,32 | 5,16
18 - - — — — - 8,51 | 8.056 | 7,65 | 7,31 |7 6,71 16,46 |6,24 |6,02 |5,83 |5.64 |5,47
19 — — — — — — 9,05 | 8,54 | 8,1 7,74 7,4 17,11 {6,838 [6,6 16,35 |6.15 |5.9 |5,78
20 - — — - - — 9.58 | 9,04 | 855 | 8,16 [7.8 |7.5 |7.21 |6,95 |6.71 |6,49 |6,28 |6,00
21 — - — — - — |10 9,525 | 9,04 | 8,6 |8,225{7,9 |7,6 |7,31 |7,06 |6,82 |6.6 |6,4
22 — — — — — — 10,7 }10,01 | 9,5 9,05 |8,65 |8,29 |7,97 |7.68 {7.41 |7,16 {6,92 |6,71
23 - — — — — — (11,28 |11,55 (10 9,48 }9,05 |8,67 {835 |8,04 [7.75 |7,49 {7,25 |7,08
24 - — — — — — — | 11,05 | 10,45 | 9,95 |9,48 |9,05 |8,73 [8,41 |81 |7,84 {7.50 |7.,44
2 — — — — — — — |1n.6 10,9 }10.39 |99 9,5 |9,12 |87 |845 18,19 |7.9 |7,65
26 — — —_ - — — — 121 11,4 |10,8 [10.3 |9.9 |9.5 {913 |8,8 {85 [8.22 |7.95
27 — — — — — — — 12,65 | 11,9 11,3 |10,75| 10,3 |9,88 |9,5 |9,15 {8,838 |8,55 [8,29
28 — - — — - — — 13,2 }12,4 11,74 |11,2 | 10.7| 10,3]9,87 |9,52 [9,2 |8.9 |8,59
29 — — — — — — — 13,74 12,9 (12,2 |11,6 | 111 10,65(10,95 9,87 {9.,52 |9,21 |8,9
30 — — - — — — — {143 |13,4 |12,7 |12, § 11,5 11,05/10,6 | 10,2 | 9,86 |9,55 |9,22
31 - — — - — — — 14,9 13,9 |13,15 |12,56 | 11,9 11,4511 10,6 } 10,2 |9,87 |9,55
32 — — — — — — — 1155 |14,46 {13,6 |12,94| 12,350 11,84|11,38 | 10,95| 10,56/9,2 |9,85
33 — — — — — - — |16.,06 |15 14,1 (13,4 | 12.8| 12,2 |11,75 | 11,3 | 10,9 |9.54 | 10,2
34 — — — — — — — |16,7 {155 14,6 |13,84] 13,2 12,6 |12,14| 11,7 | 11,25] 10,9 | 10.5
35 — — — — — — ~ — 1161 {151 {14,3 | 13,6 |13,04{12,5 | 12,04| 11,6 | 11,2 10.82
36 - — — — - — — — 116,66 15,6 114,76 | 14,05! 13,45(12,9 | 12,4 | 11,95 11,5 | 11,15




16 Pazdenr 1. Obwan uacre

Ta6auua 17 IIpodoansicenue ta6r 1.7
TennoeMKOCTb MeperpeToro BOAAHOIO napa
¢, OPM LaBACHHHU T1apa B K M2

Cp B kKaafk2 °C MPH NOCTOAHHOM AABJEHHH T;;";:Pﬂﬂ!(fzpa p o0 pa v xec/e

¢, TPU IABJEHHH Tlapa B kec/cm? 5 10 20 | 30 I 40
Temnepatypa 14

mapa B © 5 | 10 20 ] 30 ‘ 40 320 0,492 0,506 0 54 0,58 ' 0,628
200 l 0,507 0,572 — ’ — — 340 , 0,493 0,505 0,532 0,565 l 0,601
220 I 0,496 | 0,54 0,701 ‘ — — 360 0,494 0,504 I 0,528 0,554 l 0,583
240 l 0,491 | 0,523 0,629 ‘ 0,802 — 380 I 0,497 0,505 ' 0,525 l 0,548 ] 0,573
260 ! 0,49 ‘ 0,513 0,59 i 0,699 0,842 400 0.5 0,507 0,525 0,544 l 0,565
280 ' 0,49 0,51 ‘ 0,569 ' 0,638 I 0,73 420 0,502 0,509 | 0,525 0,542 0,56
300 , 0,491 l 0,508 ‘ 0,552 l 0,602 I 0,666 440 \ 0,505 0,511 0,525 I 0,541 0,556




I'M1ABA 2
TPYBbl H JETAJIH TPYBONIPOBOOJOB

2.1. YCJIOBHS1 BBIEOPA TPYB

TpyOonpoBoAbl TEMIOBEIX ceTell, TPAHCMOPTHPYIOUIKE
BOJSIHOH nap C AaBJjeHHEM CBbille 2 aTa WU TOPSYYIO BOAY
¢ Temnepartypoii cshille 120°C, 0MXKHBH YHOBJETBOPATH
TpeGoBaunuaM «IIpaBun ycTpoficTBa M Ge3omacHoi 3KCMHIY-
araunu Tpy6GOMpPOBOZOB mapa M ropsiuefi BOAEI», YTBEPXK-
nennpix locroprexnassopom CCCP 1 despans 1957 r.,
COTJIaCHO KOTOPbIM TPYOONPOBOJE! TENJIOBHIX CeTell OTHO-
caTcst Ko 2, 3 u 4-it KateropuaM (raba. 2.1).

B cooreercTBun ¢ ykasaHusmu raaem CHull I-T.7-62
«TennoBwie cetu. MaTepuasel, cGopy/oBanue, apMaTypa, us-
AeMust 1 CTPDOUTEJIbHbIE KOHCTPYKUHUY» a5 TENJOBLIX ceTeit
NMPUMEHSIOT Caefyiolle TPYOH:

cTajbHBIe GeClIOBHbE FOpsiYEKATaHble, HADYKHLHIM [Ha-
meTpoM oT 32 a0 426 mm, coprament 'OCT 8732—58*, Tex-
Huueckue TpeGopanus T'OCT 8731—58%;

CTasbHElE 3JIEKTPOCBAPHLIE C MPOJOJbHBIM IIBOM M Ka-
nH6GpOBAHHBIME KOHUAMH, HaDYXKHbIM AuamMeTpoM oT 426 10
1220 mm, copraMeHT W  TeXHHYecKHe TpeGoBaHuSA
IFOCT 4015—58;

Ta6aunma 2.1

Kaaccudukanus tpyGonposonos no napamerpam

TeNJOHOCHTENefH
= Paboune mapaMeTpbl TEIIOHOCUTEAS
o 8
8- Haumeuosanue
eB TEIJIOHOCHT e sl AaBienue TeMIepaTypa
TR (u36biTOUHOE) B °C
2 B K2C/CM?
(=1
X
TleperpeTniii map Jo 39 Cebiie 350 10 450
2
Fopsuas Boxa, Ha-
ChilleHHBIA T1ap Cabimie 80 1o 184 Ceblue 120
ITeperperwiit map Ho 22 Ceuite 250 no 350
3
Fopsiyas Boxna, Ha-
CHILIEHHBIH T1ap Ceriwe 16 o 80 Cenire 120
Tleperperniit n  Ha-
4 CBIEHHBIH T1ap, T0-
psuas Bola 1-16 Ceriure 120 xo 250

CTaJbHBIE 3/EKTPOCBApHBIE C JABYXCTODOHHHM CITHpaJb-
HbIM IIBOM, HapyXHBIM guaMeTpoMm oT 426 1o 1220 mx,
copramenT u TexHuueckue tpeGoBanust [OCT 8696—62;

CTasbHble BOJOTA30MPOBOJIHEIE (ra3oBHIE), HAPYXKHBIM
nuamerpom oT 33,5 o 165 mm, COpTaMEHT U TeXHHYECKHE
tpe6opanua [OCT 3262—62;

CTa/bHbIe 3JEKTPOCBapHBle C MPOJOJbHBIM LIBOM, Ha-
PYXHHIM AuameTpoMm OT 32 Ao 133 mm, copraMeHT U TEeXHH-
yeckne tpeGoBanust [OCT 1753—53.

TpyOul cTanbHBIE 3/1€KTPOCBAPHBIE HAPYXKHBIM AHAMET-
poM ot 32 no 1220 mm wmoryT O6BITb NPHUMEHEHH MO
I'OCT 10704—63 — I'OCT 10707—63, koTopble 6yAyT BBe-
nenst Bmecto 'OCT 4015—58 u 'OCT 1753—53.

KpomMe nepeuucsieHHbiXx THMOB TPYS B TEMJNOBHIX CETHAX
MOTYT NPHMEHSITbCS TPYGBI, M3rOTOBJAEHHLIE MO CHElHab-
HbBIM TeXHHYeCKHM ycJaoBusAM (Taba. 2.2).

Ta6nuuma 22

Tunopasmepsl CTaJbHBLIX 3AEKTPOCBAPHBIX TPYOE
C NPOLOJbHBIM WBOM

TexHHueckne
ycaoBus Ha Coct; Mapka ﬂg;pe?;'i;lgﬁm Toauuna
H3roToBIEHNE cTam D B sn CTeHKH TPYGb
prﬁ $ B MM
UMTY ¥kp. | 14I'H, 19T; 16T H; 529 8
HUTMW 450—63 17IC_ TOCT 720 8,9, 10, 11
5058—57* 820 9, 10, 11
1020 11
UMTVY Vkp. 14XTC, 529 8,9
HHUTH 182—60 MK;
rocT
5058—57*
TY 06—56 Cr. 3 478 9, 11, 12
1p-pyrmm A); 529 9, 12
OCT 380—60 630 10, 12
UMTY Vkp. Cr. 2 ki; Cr. 25 159 3,3,5;4; 4.5; 5;
HWUTH 512—63| Cr. 3km; Cr. 3 168 6, 6,5, 7: 7,5; 8;
(BpeMeHHbIE) rpynnn A); 219 9; 10
rpynns A TOCT 380-—-60;
10, 10xm: 20; 245 4;4,5;5; 6
20km; TOCT 273 6,5; 7; 7,5; 8;
1050—60 325 9; 10
351
226 5;6,6,5; 7 7,5;
478 8; 9,10
529

IMpumenenne Tpy6 B 3aBHCMMOCTH oT pabouyux napa-
METPOB TEMJIOHKOCHTE/A W MapOK CTaJu JaHo B Tabnu. 2.3.

Cranp yreposuctas KaueCTBEHHAsl KOHCTPYKIHOHHAS
no F'OCT 1050—60 u3roToB/SIETCH B MAaPTEHOBCKUX U 3Je€K-
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Ta6uauma 23

Mpumenenre TPYG B 3aBHCHMOCTH OT PaGouHX MAPAMETPOB TENJOHOCHTENS B MAPOK CTAJH

T IaBrenue cpexbl
TOCT pau TY Ha usro- eMneparypa (ycroBroe P 1
Mapxka cramr; TOCT Bux tpy6 ToBreHUE TPYG cpexnl £ B °C, pabouce P, )
HE Bbllue pasé
B kac/cm-
I'OCT 380—60 \ 00BIKHOBEHHBIC TOCT 3262—62 150 Py <10
Cr. 2, Ct. 3; FTOCT 380—60; Tpymma A \ CBapHble MITKHE TOCT 1753—53 200 Py < 16
10, 20; TOCT 1050—60 To wxe \ FOCT 1753—53 300 Py< 16
BCr. 2 kn; nmoarpynma B T'OCT 380—60 CBapHble €O cnupaib- TOCT 8696—62, rpyn- 200 P_< 16
HbIM IIBOM ma A b4
BCr.3, Cr.2 u Cr.3; rpynnna A # gQoArpyIm- To xe TFOCT 8696—62, rpynus 300 P s 25
na B TOCT 380—60 AunB Y
10r2 co (MK); FOCT 5058—57* " l rocT 3696—62, TPYIIbI 350 Py< 25
u
BCr.2kn. BCt. 3km; moxrpynma B, TOCT | Csapuwse ¢ mpogoabubeiM | TOCT 4015—58, rpynna A 200 P_< 16
380—60 wBoMm? Y
Cr.2, Cr.3. BC1.3; rpynra A u noarpynna B | To xe ¢ apyxcroporuuM | TOCT 4015-58, rpytuma A 300 P, < 25
r'OCT 380—60 uIBoM! y
10r2Ccl (MK), 14XT'C; TOCT 5058—57* Cpapuble ¢ TIPOLOJALHBIM UMTY Ykp. HUTU 400 Plap <21
HBOM 182—60 pa
14TH, 19T; 16T'H, 17TC TOCT 5058—57* » YMTY ¥Vkp. HUTH 300 P < 16
450—63 pag
Cr. 3; rpynna A, TOCT 380—60 N TV 06—56 300 PpaG <16
Cr.2, Ct.3, TOCT 380—60 BecumoBHbE T'OCT 8731—58%, 300 P < 22
TOCT 8733—58* pa6
10, 20; TOCT 1050—60 To xe FOCT 8731—58% Tlap neperpersiit
[OCT 8733—58*
450 PpaG < 60
470 ‘ Ppaﬁ < 16
Tlap HachllWeHHbIH, ropsgyas Boaa
300 i Ppad < 80
MpumeuaHnue. [lag TeMWIOBHX CeTeil B ceBeDHHIX PafloHAX PEKOMEHLYETCS IDUMEHSTh TPYOm M3 craau Mapku 20 mo TOCT 1050—6

WIN M3 CHOKOAHOMA craau moirpynnsl B mapka BCt. 3 mo 'OCT 330—60. IMocnenHiO0 Mapky CTanu LOTYCKaeTcs IPHMEHATb IIPH TeMmlleparypax

TemIoHocuTeas He uiue 300°C. N
! Ilpu ogHocTOopoHHeM mBe P <16 xzc/cu’.

2 MomycKaeTcs NpUMEHEHHE CT. 2 K M ¢T. 3 KII ¢ orpanuyeddeV [0 XuMUvecKoMy coctaBy npu < 150 °C.

TPHUECKHX neyax (CrHoKofHasl, KUNSILAs W MOJYCHOKOHHAs).
B 3aBHCHMOCTH OT XHMHYECKOrO COCTaBa CTa/lb MHOApasje-
JSleTCH Ha JBe Tpynmel —rpynna | ¢ HOpMaJbHBIM COLep-
kannem Mapradma (0,25—0,80%) mapox 10km, 10, 20xm,
20 u ap. u rpynna Il ¢ noBbIIeHHBIM COJEpXKaHHeM Map-
rasga (0,7—1,2%) mapok 15T, 20T, 25T u np. (6ykBa «I'>
0603HayaeT MOBbILIEHHOE CONEP:KAaHHe MapraHya);

CTash  HHM3KOJETHPOBAHHA$  KOHCTPYKIMOHHAss MO
I'OCT 5058—57*:

KpemHemapraHiosast — [5I'C, kpemMHeMapraHuoBoMerH-
cras — 10T'2C O (MK), XPOMOKpEMHeMapraHIuosas —
14XTC, wmaprannosas — 19T, MaprannoBoHukeseBas —

14TH u ap. (I — mapranen; X — xpoMm; H — nukens; J —
MeJb).

MexaHnuyeckye CBOACTBA H XHMHYECKHH COCTaB MpUMe-
HSEMBIX [/ HM3TOTOBJEHHA TPY6 MapoK cralefi no
I'OCT 1050—60 u TOCT 5058—57* R0J/KHBI COOTBETCTBO-
BaTb HOpMaM, NpHBeJeHHBIM B Tabia. 2.4 u 2.5.

Cranb yraeponucrasi OOGBLIKHOBEHHOTO KayecTBa IO
I'OCT 380—60 u3roToB/sieTcs B MapTEeHOBCKHX meyax (CMO-
KOIfHasl, KMIKIlas, MOJYCNoKoHHAasi) W B GecceMepOBCKHX
KoHBepropax (crnokofiHas, kunsmas). B sasucuMoctu oT
Ha3HaUeHHS] M rapaHTHPYEMbIX XAPaKTEPUCTHK CTa/lb MHOJ-
pasfie/isieTCs Ha ABe TPYMIbl B OLHY MOArpynmy:



Taasa 2. Tpybe: u detasu Tpybonposodos 19

rpynna A mnocras/isercs MO MeXaHWYECKHM CBOHCTBAM
mapok Ct.2, C1.3 u ap;

rpynna b mocraBaseTcs 1o XHMuUYeCKOMy COCT@By Ma-
pok MCr.2xkn, MCr.3km, MCr.3 u ap. (MapTeHoBcKas) H
BCr3kn, BCr.3 u ap. (6eccemepoBckasn);

noarpynna B mocraB/sercs no MeXaHHYECKHM CBOHCT-
BaM 4 C JONOJHHTEJBLHBIMH TPEGOBAaHUAMH IO XMMHUECKOMY
cocraBy mapok BCr.2kn, BCr.3kn, BCt.3 u ap. (usroros-
JISIETCS TOJBKO MapTEHOBCKHM crocoGom).

Hns cramu rpynmsl A no 'OCT 380—60 rapaurtupye-
MbIMH XapaKTEPUCTHKAMH SIBJASIOTCH BPEMEHHOe CONPOTHEB-
JeHHe B OTHOCHTEeNbHOe yAJuHende (cM. Tabm. 2.4), xumHu-
YeCKHil e COCTaB CTaju yKaselBaeTcs B cepTudHkare, HO
OTKJIOHEHHUS] OT HOPM [0 XMMHYECKOMY COCTaBy GPaKOBOY-
HbHIM TPH3HAKOM He SBJSIOTCH; AJs CTaau FPynnsl b rapas-
THPYeMOfi XxapaKTepHUCTHKO! SBASIETCH XUMHUYECKHU COCTaB
(cm. Taba. 2.5); nas cranu noArpynnel B rapaHTHpyemsIMu
XapAaKTEPUCTHKAMHU SABJISIOTCH:

npelnen TEKYYeCTH, BPEMEHHOE CONPOTHBJIEHHE U OTHO-
CHTEJIbHOE Y/JMMHEHHe B COOTBETCTBUHM ¢ HopMamu Tabi. 2.4;

BEPXHHE Npele/bl COZeprKaHust yriepoja, cepsl U (oc-
(dopa, a TakXKe KpeMHHS (IS CNOKOHHOH M MOJYCHOKOf-
HOHf CTaJH) B COOTBETCTBHH ¢ HOpMaMu Tabi. 2.5;

npejfebHOe CONEepIKaHWEe XPOMa, HHUKEJIs U Mefd — He
Gonee 0,3% (xaxmoro ssieMeHra).

ITo TOCT 380—60 u 'OCT 1050—60 mapxu Kunsuiei
CTa/lH MMEIOT MHJEKC «KII», a NOJYCHOKOHHOH «mC».

B cooTBetcTBuMH c npaBuiaamu [ocroprexsaisopa Tpy-
6bl JOMKHBl OBITb H3TOTOBJEEBLI M3 CTaJH, BUINJIABACHHON
MapPTEHOBCKMM CNOCOGOM W/ B 3/IE€KTPHYECKHX Medax.

2.2. COPTAMEHT TPVB TEIJIOBLIX CETEH

BcecoloaHbIM TrOCYNapCTBEHHBIM [POEKTHHIM HHCTHTY-
toM Tennoanekrponpoekt B 1959 r. paspaGoTaH copTaMeHT
TPY6 TEMJNOBHIX CeTeH, B KOTOPOM INPUBOASTCA HaPyXKHble
OMaMeTphl H TOJILHHK CTEHOK TPy6 B 3aBUCHMOCTH OT CIIO-
cofa MpoK/IaAKH TENJOBBIX CeTed M NapaMeTPOB TEMJIOHO-
curened (tabm. 2.6 u 2.7).

Ta6aunma 24

Mexanuueckue csoiicrsa craar no I'OCT 1050—60, T'OCT 380—60 u F'OCT 5058—57%

OTHOCHTe/IbHOE Bpewven-
yiauHeHne B % Hoe com- | Ormocu- | VCHHTanue na 3aru6
ngﬁéﬂ'u potusae- TeabROC Ha lsc%c'raoﬁxgggﬂﬂom
FOCT: Mapka cTam To.umu;{e;;pm!am B Kkzc/ma? “”Ifb,‘;;s‘ cy;xeo;me (s—TommuEa 0Gpasna;
10 5 B K20/ MM ° d—puamMeTp ONPABKH;
c~TOJIIHHA ONDPABKH;
«—TOJIIUHA TIPOKaTa)
He MeHee
I'OCT 380—60, Ct.2, Cr.2km 22 26 31 34—42 — d=0
CopToBasg cTajib —J0
T'OCT 380—60; Ct.3, Crt. 3knm | 40 Bka. 23 ’ 27 38—40 — d=0,5s
PaconHags—n0 15 Bk,
1IupokoI0N0CHAL—OT
4 10 20 BKA. 24 22 26 4143 — d = 0,58
21 25 4447 . — d =0,5s
I'OCT 1050—60, 10k 19 — 33 | 32 55
Io 80 —
TOCT 1050—60, 10 21 — 31 34 55
FOCT 1050—60; 20k 23 — 27 ‘ 39 55
Io 80 -
TOCT 1050—60; 20 25 — 25 42 | 55
T'OCT 5058—57%; 10I'2C11 (MK) 4—32 35 18 — 50 — c=2a
4—10 35
T'OCT 5058—57%; 14XT'C 18 — 50 —_ c=2a
1120 34
14T’H 4-—-10 34 18 — 18 — c=2a
T'OCT 5058—57%; 19T 4—10 30 18 — 47 l — I c=2a
1
410 | s 18 - so | — ] ¢ =2a
FOCT 5058--57% 15T'C
11-20 | 18 - s | - c=2

Mpumeuanusq: 1. lMo TpeGoBanuio 3aka3zduka, OTOBOPEHHOMY B 3aka3e, idocTasagercs ctaib Mapok Cr.3 u Cr.3xkn no I'OCT 380—60
TOAWMHOA 10 20 MM C MCTIBITAHUMEM Ha 3arub B X0JA0XHOM COCTOHHH [0 CONDPUKOCHOBEHUS CTOPOH.

2. Ilag mapok craiu mo FOCT 380—60 monyckaeTcs NOBHIIEHHE BPEMEHHOTO CONPOTUBAEHHd Ha 3 Kac/MM® OT BeDXHEro Impeiena,

a mpu

cornacun saKasunka—6e3s OrpPaHMYEHHUs BEDXHEro npesesa TP YIOB/ICTBOPHTE/bHbIX Pe3yJbTaTaX HCHLITAHMA Ha 3arub B COOTBETCTBMM € HOP-

MaMH Tabxnb (B ofoux cayuvasx).
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MunuManbHEE TOJNIIHHLI CTEHOK Tpy6 B cOpTaMeHTe
COOTBETCTBYIOT MHHHMMAJbHBIM TOJIUIHHAM CTEHOK TPy6 HO
AeficteyoiiuM F'OCTam uim mo TOBapHOMY COPTaMEHTy
TPy6, BBINYCKAaeMBIX OTEYECTBEHHHIMH 3aBojamu. JlajbHel-

Ilee yMeHbLIEHHE TOJIIMH CTEHOK TPy6 AN HH3KHX mapa-
METPOB TEMNOHOCHTeNefl BOSMOXKHO M JOJKHO OCYLIECTB-
JISTBCS 0 Mepe OCBOEHHS] MPOMBLIILIJIEHHOCTLIO BHIMycKa 60-
Jlee TOHKOCTEHHBIX TPYO.

Ta6aunma 25

Xumuuecknfi cOCTaB CTAJM W JONycKaeMble oTkJoHendsa mo TOCT 1050—60, TOCT 380—60 u T'OCT 5058—57*

XuMuyecknit cocTaB ctaay B %
F'OCT; mapka craan yraepoxn KpEeMHH# ' Maprasen thocop cepa XpoMm HUKEIb l Menb MBIILb K
He 6oaee
FOCT 380—60; MCrT. 2xn 0,09—0,15 | He Gogee | 0,25—0,5 0,045 0,055 0,8* 0,3* 0,3* 0,08
rOCT 380--60, MCr. 3xn 0,14—0,22 TO Ke 0,3—0,6 0,045 0,055 0,3* 0,3% 0,3* 0,08
TOCT 380—60; MCr. 3 0,14—0,22 | 0,12—0,3 0,4—0,65 0,045 0,055 0,3* 0,3*% 0,3* 0,08
TOCT 1050—60; 10kmt 0,07—0,14 He0607nee 0,25—0,5 0,04 0,04 0,15 0,25 0,25 0,08
50!
TOCT 1050—60; 10 0,07—0,14 | 0,17—0,37 | 0,35—0,65 0,035 0,04 0,15 0,25 0,25 0,08
FOCT 1050—60; 20xn 0,17—0,24 | He 607f|ee 0,25—0.5 0,04 0,04 0,25 0,25 0,25 0,08
0,0
TOCT 1050—60; 20 0,17—0,24 | 0,17—0,37 | 0,35—0,65 0,04 0,04 0,25 0,25 0,25 0.08
TOCT 5058—57*; 10I'2CJHi (MK) 0,12 0,8—1,1 1,3—1,65 0,04 0,04 0.3 0,3 0,15—0,3 —
I'OCT 5058—57%; 14XI'C 0,11-0,17 | 0,40—0,7 0,9—1,3 0,04 0,04 0,5—0,8 0,3 0.3 —
14TH 0,11—0,16 | 0,2—0,4 | 0,75—1,1 0,04 0,04 0,3 0,5—0,8 0.3 — ‘
TOCT 5058—57*; 19T 0,16—0,22 | 0,2--0,4 0,7—1 0,04 0,04 0.3 0,3 0,3 —
Tr'OCT 5058—57*; 15I'C 0,12—0,18 | 0,7—1 0,9—1,3 0,04 0,04 0,3 0.3 0,3 —
AOIyCKaeMbie OTKAOHCHHUT B %
FOCT 380—60; criorcoiiHast -+0,03 -+0,03 -+0 05 -0,005 --0,005 — — — -
—0,02 —0,02 —0,03

FOCT 380—60; xkunsuas 0,03 — +g,82 0,006 -}-0,006 - — - —_
FOCT 5068—57* +0,02 +0,05 +0,1 --0,005 -}-0,005 +0,5 +0,5 +0,5 —

iy %Vl MeuaHu s 1. 3pe31ouxoil 0603HAYEHO COAEPHAHUE DJIEMEHTOB, FaPAHTUPYEMBIX To TpeBOBAHMIO 3AKA34UKA.
2. Tlo Tpe6oBaHMI0 3aKa3UuKa AONYCKAalOTCS AOMOJHUTE/bHbe OTKIOHEHMS M OTPDAHHYEHMS 110 XHMUUECKOMY COCTAaBY CTajiM MO COOTBET-

creywommnmM F'OCTam Ha cTanb.

CopraMenT TpYO TENJIOBLIX ceTed AAsl HAX3EMHO M NojseM uoii npoknaaky mo MBH 1225—59; MBH 1233—59;

MBH 1234—59
TaG6nuwua 26
ToamuHa CTeHOK TPYS B MM 1pu pabouuX mapaMerPax TeIJOHOCHTENd: PpaGB kac/em?, t B°C
aas Tpy60TnpoBOAOB A9 COeIUHERUs
¢ MI0CKUMM
TIPUBAPHBIMH
¢aaHmwamn o
YcaoBubRA HapyxHbiit TFOCT 1256—54%
F?pf,gb,““ npoxox auamerp Poae=5: P a6=16. Pag=16. —_—
Dy s nun Dy 8 s A22100; F=150; Ry Ppag=3. | Ppac=t :=;gg;
Ppag=8 Phag=13, =21, 1=425 =8, 1=250;
a0 a6 a6 pa6
tp=250 ?:300 I3?:350 Ppa6=13' t=300;
Ppaﬁ=16' 1=<150;
Ppa6=16' 1=325;
8732—58% 25! 32 2,5 2,5 2,5 2,5 3.5
32! 38 2,5 2,5 2,5 2,5 3,5
40t 45 2,5 2,5 2,5 2,5 3,5
50 57 3,5 3,5 3,5 3.5 3,5
70 76 3,5 3,5 3,5 3,5 4
80 89 3,5 3,5 3,5 3,5 4
100 108 4 4 4 4 4
125 133 4 4 4 4 4
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IIpodonsicerue Taba. 2.6

ToamuHa CTeHOK TPYO B MM npu PabouuX nmapameTpax TENAOHOCHTefl:
p B Kecfem?, t B °C
pa6
118 TPy6onpoBonoB 1§ COeAMHEHNS
€ ILTOCKHMH TpH-
BapHbLIMH (aHLa-
FOCT na VCroBHEH Hapyxubiit M?Qgso [;-%‘CT
6 npoxoa D anamerp P =8 P_..—16 P_, =16, P
TpyOH D, B am pas_°’ pag__ >’ pas 3 100:
B MM H +=100; #=150; 1=2325; P, a6=36 Ppa= 8, 1=100;
Ppa6=8' Ppa6=13. Pp35=21, 1—4925 Ppaﬁss' #=250:
#==250 t=000 =350 P_ . <=13, {=300;
pa6
Ppa6=16' {=150;
Ppa6=16. 1=325
150 159 4,5 4,5 4,5 45 4,5
176 194 5 52 5 5 6
200 219 6 6 6 6 6
8730—58* 250 273 7 7 7 7 8
300 325 8 8 8 9 8
350 377 9 9 9 10 9
400 426 — - 9° 11 9?
400 426 63 63/7 — — 9
450 478 6 63/7 — — 9
500 529 6° 63/7 — - 9
600 630 7 718 — — 9
401558 700 720 7 78 - - -
800 820 8 8/9 — — —
900 920 9 9/10 — — —
1000 1020 10 10/11 — — —
400 426 63 6° — — 9¢
450 480 6° 62 — — 94
8696—62 500 530 6° 68 — — 9
600 630 7 8 — — 9
700 720 7 7 — — —

IIpuMevwanus: 1. B 3HaMenaTese 1pobn NMpuBejseHa TONMMHA CTEHOK TPYD NIPn GeckaHaabHOMH MPOKJAaAKe TPYGONPOBOAOB MPH Pp36=‘6:
=150 u Pp36=8; t=100.

2. Tpyon, oTMeYeHHHE!, MOTYT NPHMeHATbCH XOJOLHOTAHYTHe M XoJoaHokaTanbie mno [OCT 873458,

3. TpyOnt, oTMeueHHble?, 10 BHNMYCKAa UX NPOMBIIIEHHOCTbIO PeKOMEHAYeTCS MPUHMMATbL pasMepamu 194X6 u 426 %10 mu.

4. Tpy6bl, oTMeuenHble?, 10 BHNYCKAa UX NPOMbILINEHHOCThIO cAeAYeT NPUHHUMATDb pasmepamu 426X7; 478X7; 480X7; 530X7; 529X7;

7208 mm.

5. TpyOsl, oTMeueHHble, pasmMepamn 426X9 u 478 X9 npurumaorcs o 'OCT 4015—58.

Ta6nanuuna 2.7

CopraMeHT TPYO TENJAOBBIX ceTeil
(npeaenbl NPHMeHEHHS] H MAPKA CTAJH)

Padoune
napaMe Tph
TENnJA0HOCU-
Tenq
rocT Tlpoknanka rocrT;
Ha TPYOH TPy6ONPOBOAOB « , Mapka CTalu
g %
2 2) 2w
eyl Evo
RS
=R, m AN
Haasemnas, B He- 8 l 100
8732—58%; | MPOXOAHHIX KaHAaJaX,
4015—58 | Tomnensx u Oecka- roct
HaJlbHAA C
16 150 380 60;
Cr. 3
8 l 250
HaaxsemHas, B He- 13 | 300
8732—58* | npoxoammx  Kamanax
H TOHHEJIAX 16 | 325 TOCT
1050--60;
21 \ 350 cranb 20

ITpodoascenue Taba. 2.7

Paboune
napaMeTph
TEeMJI0HOCH-
Teas
roctT Ipoknaaka roCT;
Ha TPYOH TPy60NpPOBOAOR @ MapKa cTanu
g %2
2 2| aw
g el | 25g
=
g 2| zes
HQ, @ EH@
rocT
8732— 58* 36 425 1050—60;
ctanab 20
Hanzemnad, B He- 8 ’ 100
NpOXOAHBIX KaHajxax
16 150 rocT
86956y | ¥ TOHHEMAX I 380—60;
8 | 250 Cr. 3
13 | 300

Mpumevwanune. IOaga Tpy6 no T'OCT 8732—58 * nonyckaercs
3aMeHa MapoK CTanu TPpy6G 6e3 H3IMEHEHHA TOJIIUHBLI CTEHKH M 6e3
TNPOBEPKH PacyeToM HA NMpOYHOCTh cTanH 20 u CT.3 Ha cTaap 10 gas
TEIMOHOCHTEN el Ppas<21 Kkec/cm?, < 850" C npu Haa3eMHOH NPO-
khagke H B KaHajgax u craiu Cr.3 Ha cranb [0 uau na Cr.2 ansd
1eMAOHOCHTENCH Ppaé< 16 kec/cm? t<150°C npu GecKaHaabHOR

npoknaaxe. [Ipa APYrux MapKax CTaju NPOM3BOAAT DACYET.
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3amac B ToJIHHE CTEHKH TPYOG Ha KOPPO3MIO NPH CO-
CT2BJEHHH COPTaMeHTa He YYHTHBaJCH.

Tunopasmepsl NPUMEHSIEMBIX B TeNJIOBBIX CETSX CTalb-
HBIX JIETKAX BOJZOTA30NpPOBOAHBIX Tpy6 (Ta3oBHX) 10
I'OCT 3262—62 u anextpocBapuux no 'OCT 1753—53 na-
He B Taba. 2.8.

TaGaunma 28
TpyOnl aneKTPOCBAPHBIE H BOJOTa30NpoBOJHbIE

Tpy6bl 3.¢KTPOCBADHBIE Tpy6s BoxOrasonpo-
o markune no TOCT 1753—53 u BOAHble (rasoBbie)
a 0o MH 2566—61 JeTKHe, HEOUHHKO-
> TOJIIMHA CTeHKH panupte 1o TOCT
B ' TPYOH 326262
g, S35 B e = Z o
B =8 A o= ::g g = o © ©
= =a g =323, |=qa g 223
=S Z m o g23dox|E © eE=g
= Eny = op 50w e =3 B
a % S oS ZIOWI XS EX |R>Ea
il e ) soagrm |52 3 Hap |(==2H
SE 1 85 | BT |5EzzeB|EEY 5 z3:f
> om s =@ SEEEES| 2R @ EE ggi;
25 32 2 3 33,5 2,8 2,12
32 38 2 3 42,3 2,8 2,73
40 44,5 2,5 3 48 3 3,33
50 57 3 3,5 60 3 4,22
70 76 3 4 75,5 3,2 5,71
80 89 3 4 88,5 3,5 7,34
100 108 3 4 114 4 10.85
125 133 3,5 4 140 4 15,04

IIpumeuwaHnua: 1. Ilpumeredue Tpy6 no I'OCT 3262—62 u
FOCT 1753—53 B 3aBHCUMOCTH OT Pafouux NapameTpOB TelJOHO-
cuTesell ¥ MapoK CTaJH cM. B Taba. 2.3,

2. TpySul no T'OCT 3262—62 u T'OCT 1763—53 NpHMeHSAIOTCS NPHU
Bcex cnocoGax MNPOKJAaAKd TEIJIOBEIX ceTeli, KpoMe OGecCxaliaJbHOM,
€CNM BHICOTA rpaTa HJH €ro cJefoB He npeBbimaer 0,5 sm.

3. TpyGbl mpuMeHAIOTCA OGbIYHOH TOYHOCTH H3TOTOBJEHUSA.

4. OunHkoBaHHble TPpyOGn mo [OCT 3262—62 TsAXKedee HEOIMH-
KOBAHHBEIX Ha 3—4%.

TouniliuHa cTeHku TPY6 AJsS NPUBAPKU NAOCKUX (JaaHneB
JosxHa GuTh He nuxe ycrauossteHHon ['OCT 1255—54* Ha
IVIOCKHe NpuBapHble ¢uaslel. Ecan TojuiuHa cTeHKn Tpy6
JUIA OPUBApKHU [IOCKHX (hJaHIeB GoJsblle, yem TOJILKHHA
CTeHKH TPy6G OCHOBHOTO TPyGOmpoBOZAA, NpPeAyCMaTPHBAIOT-
¢l yTOJIIEHHHE TPYOHl B BH7e NaTPYOKOB IJIHHOU HEe MeHee
500 mm, npuBapuBaeMBIX B CTHIK K CQeJMHSEMBIM KOHIAM
Tpy6onpoBoja.

ITomumo Tpy6, npUMeHSIEMBIX AJS COOPYXKeHHs OCHOB-
HBX TPYGONPOBOROB TEMJOBLIX CeTefl, NPUBEJEHHBIX BEIILe,
HPUMEHSIOTCS TPYOR! HEGOJBIIUX AHAMETPOB [AJsA H3TOTOB-
JICHHd MITYLepOB BO3YyIIHHKOB H CHYCKHHKOB, IJ5 OOBS3KU
KOHIE€HCANHOHHBIX FOPIIKOB H KOHAEHCATOOTBOAUYUKOB H IIP.

JLns 3Tod Hesu, TaK Xe Kak H i OCHOBHHIX TPyGompo-
BOJOB, MOTYT NPHMEHSIThCHA GECLIOBHEIE XO/JIOZHOTSHYTHIE H

ropsiteKkaTaHble TPy 6B o rOCT 8734—58 m
TOCT 8732—58*,  BonOrasompoBOAHbIE  JeTKHe MO
TOCT 3262—62 u ajiextpocBapusie no F'OCT 1753—53.
Toamunel creHOK TpyG yCJIOBHHIM IpoxojgoM 15 u
20 mam, He TpPeLyCMOTPEHHBIE COPTaMEHTOM, JaHH B

Taba. 2.9, a gJs OcTaJbHHIX AHAMeTPOB TPY6 NPUMEHSIOT
TOJIMHEL CTEHOK, yKasaHHbe B Ta6n. 26 u 2.8, npu stom
JIeTKHe BOJOra3onpOBONHEIE TPYOGEl MOT'YT NPUMEHSTHCS MPH
napamerpax TemiIoHocHTeas Py <16 xec/cm? t < 200°C.

IIpu cocrassieHun crenudHKanuid Ha TpyOsl CJAeAYET
YUUTHIBATL, YTO HEKOTOPHIE NMYHKTHl TEXHHYECKHX YCAOBHI
Ha M3TOTOBJIEHHE TPYG BEINOJHSIOTCA TOJLKO B TOM CJIY-
yae, CJH OHH OT'OBOPEHH B crielndpHKalHH,

ITo TOCT 8731—58* u I'OCT 8733—58* moaxHH MO-
CTaBJATBCH TPYGH C rapaHTHedl 0 MEXaHHYeCKHM CBOMCT-
BaM M THIpaBJMUecKOMY ucmsiTaHuio. TpyOnl nJjs napamert-
poB TensoHocuTenst Ppag<22 xec/cm?, 1<300°C noaXKHB
MOCTABJATLCSA ¢ OrpaHUUeHHeM coaepRaHus cepsl 1o 0,055%

Tabauna 2.9
Tpy6ul ycaosnbim npoxogom 15 u 20 mn

> = § 2
=l EQ < =
=1 oo, = o roct I'OCT;
oo ﬁ & = = @
@ S 2|22 s E{§ - Ha TPyOB Mapka CTaJH
S R|2S52| 38 9
PEal|TEia| &8 g
15 I 2.3 | 2.5 ’ 1,16 3962—62
serkue rOCT 380—60;
2 | 2.8 | 25 | 15 | (onennne Cr. 3
15 } 18 | 2 | 0.789 | 175353 TOCT 1050—60;
MArKne FOCT 380—60;
20 | % | 2 | 118 oot ;
2 , 0,789
15 18 873458
* 11
8 { 1.1 FOCT 1050—60;
10,20
2 [ 1,13 8734—58 FOCT 380—60;
Cr. 3;
20 % 8734—58
3* 1,63 WK
8732— 58*
Tipamevyanue. 3Be3ZOYKOH OTMEYEHa TOJIUMHA CTEHOK

TPpyG6, KOTOpDYi0 CJaepyeT NPUMEHATb AJ5 NPHBapKM IJIOCKHX (ran-
ues o 'OCT 12556—54 *.

u docdopa go 0,050%; TpyGel AN mapaMerpoB TEILTOHOCH-
Telst Ppag=>22 xac/em?, 300° C<2<375° C no/KHBI NPOATH
HCTHITaHMS Ha CIUIOWMBauve, a mnpu Py>>25 xac/cm?, 1>
>375°C —Ha MaxkpOCTPYKTYPY, pasfady ¥ CILIOIIHMBA-
Hue (mm. 8, 20, 21 I'OCT 8731—58* u T'OCT 8733—58%);

no FOCT 4015—58 mo/iKHel HOCTABASATLCS TPYOH FPYII-
ne A. Ji1s mapaMeTpoB TemoHocHTeselt 16 xec/em? <Py<
< 925 kec/em?; 200° C<t<300°C AOMKHBL MOCTABJAATHCS
TPySel C OANMM HPOJOJNBHHIM IIBOM C JBYXCTOPOHHHM ero
npoBapoM H KOHTpoJem Ha 100% peHTreHompocBeuHBaHHEM
unn Y31, FuppaBiuueckoe HcObITanHe TPyG AOMKHO MPO-
USBOAUTBCH NpH Ppp>15 Py;

no ['OCT 8696—62 noMXKHB INOCTABJAATBCA TPYOH
rpynn A u B B 3aBHCHMOCTH OT MapaMeTPOB TEIVIOHOCUTENS
(cm. Ta6a. 2.3). I'mppaBauieckoe HCnblTaHHE TPYD MOMKHO
MPOH3BORUTLCS TPH Pprp>1,5 Py;

no I'OCT 3262—62 u 'OCT 1753—53 TpyO6H! C yCJIOB-
HEIM 1poxoJoM Dy>>20 mm JOJKHH MMeTb BHICOTY rpara
HJM ero caenoB He Goaplie 0,5 mau (m. 10 TOCT 3262—62 u
T'OCT 1753—53). BoznorasonpoBogsbie TpyOH, KpoMe TOTO,
JIOJKHB HCIIBITHIBATbCA Ha 3aru6 (m. 14 [OCT 3262—62).
T'uppaBnuueckoe ucnnitanne Tpy6 no 'OCT 1753—53 noa-
KHO NMPOHU3BOJMTLCH mPH Ppp>>1,5 Py;

koHUH Tpy6 no Becem I'OCTaM nomkHH GHITb CKOIIEHB
(cusra  acka): aas  Tpy6 no TOCT 8731—58%,
I'OCT 8733—58* (m. 3), ['OCT 4015—58 (m. 12),
TOCT 1753—53 ans Du>114 mn (m 11) —nox  yrjom
35-+40° Kk KoHLY TPYO6nl, o TOCT 3262—62 nast Dy>70 mm
BeJMUHHA yryia CKOCca He OroBapuBaeTcs.

Ilpu BHIOJNHEHHH CKOCA KOHUOB AOJAKHO OBITb OCT@B-
JIEHO TOpIOBOE KOJbLo WHPHHOH 1—3 mm.

Ipy 3akase Tpy6 B crenHbHUKAUHAX JOMKHEL GHITh YKa-
3aHbl paGouue MapaMeTPhl TEMIOHOCHTENd.

2.3, OCHOBHBIE TUINOPABMEPLI TPYB

OcHoBHble pasMmepsl TpyG npuBojsfrcs B Tabn. 2.10—
2.14.

OcHoBHBIE pasMephl JIETKHX BOJOTa30MPOBOAHLIX TPYG
no I'OCT 3262—62 npusoasitcs B Taba. 2.15.
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OcHoBHbIe pa3meph! TPYO

TaGéaunma 2.10

IMaomans nonepeu- | MOMEHT conpoTus-| MoMeHT unepunn
TOJMMHA CTEHKU BuyTpeHunit HOTO COUCHUH cTeq-| 1EHHS MOTEPEUHO- | NOMEPEUHOTO ce-
¥ caosusiit | Hapysubiit B MM AUaMeTP B UM Maomrans KN TPYObl B a2 | O CeueHHH TPYOB YeHHS leyﬁbl
npoxos AMameTp B M F B ¢ B oM
Dys MM DH B MM no D
P B D ; P P
HOMHHaJb- | pacqeTHasd Dy Dy f* npu W npn | W¥ mpn J¥ npu
Hast § S npn's | mpu 5P fupus| 7 op s P Jumpasi - sp
% | 32 | 2,5 I 2 ‘ 27 ]. 28 ! 5,73 1 2,31 | 1,88 l 1,59l 1,33\ ‘ 2,13
32 ‘ 38 [ 2,5 ] 2 [ 33 l 34 [ 8,55 | 279 | 2. ] 2,32\ 1,93] 4,41 | 3,68
0 | 45 | 2,5 ‘ 2 ‘ 10 I 41 f 12,57 | 3,30 ] 2,7 | 3,36 ’ 2,78| 7,56 l
50 I 57 ] 3,5 ' 2,97 ‘ 50 l 51,05 ‘ 19.63 | 5,9 | 5,04 ] 7,42| 6.46\ 21,1 j
70 | 76 ‘ 3,5 ] 2,97 ‘ 69 [ 70,06 | 37,30 [ 7,9 | 6,31 ] 13,8 | 11,96| 59,5 l 5.5
g | s l 3.5 \ 2,07 | 2 | s08| s | o ' 8,02 ] 193 | 168 l ’
100 ‘ 108 \ 4 ‘ 3,4 | 100 | 101,2 [ 78,54 ‘ 13,11 l 11,17 | 39,8 | 2.3 I 177 I 153
195 [ 133 i 4 ‘ 3.4 ‘ 125 \ 126,2 [ 122,7 ' 16,2 I 13,8 | 508 [ 43,8 I 338 | 201
| 1
150 ‘ 159 | 45 “ 3,82 ‘ 150 | L | 1767 ‘ 21,9 18,5 { 82 | 70,5 | 652 [ 560
175 ] 104 | 5 ‘ 4,95 ‘ 184 ‘ 185,5 } 95,9 ' 29,7 ] 95,3 ‘ 137 ’ 118 [ 1397 I 1140
200 I 219 ! 6 ‘ 5.1 ] 207 [ 208,8 | 336,5 | 40,2 ‘ 34,2 } 208 l 119 I 2979 l 1 960
250 \ 973 ‘ 7 | 5.95 \ 259 ’ 9%1,1 ’ 526.9 ] 58,4 ‘ 49,9 ! 379 ‘ 396 ‘ | 4470
8 \ 6.8 ] 309 l 311.4 ‘ 749,9 | 79,7 ‘ 63 | ot ‘ 529 } 10 014 ’ 8 600
300 325
9 ‘ 7,65 } 307 I 300,7 ‘ 40,2 I 89.4 ‘ 76.3 | 687 | 501 [ 11 161 1 9 600
9 ‘ 7,65 ] 359 { 361,7 i 1012 [ 104 ‘ 89 ‘ 935 ‘ 803 | 17624 | 15140
350 377
10 ] 8,5 [ 357 ‘ 360 { 1001 | 115 ] | 1031 | 836 I 19 426 \ 16 700
9 1 7,65 1 408 / 410,7 \ 1307 ‘ 118 | 100 | 1204 ‘ 1032 ] 95 640 ] 21 990
400 42 1 \ 9.35 r 404 ’ 407,3 ’ 1282 } s | 122 | | 1247 | 30896 { 96 550
6 l 5,4 | 414 \ 415,2 ] 1346 ' 79 | | 820 ’ | 17460 ’ 15 760
450 a78 6 | 54 | s | ar2| wes | s | s | | e | 270 | 223w
- - 6 | sa | s | sws2 | 2w | e | s |15 | wso | sz | soaw
7 | 64 | s5 | se2 | wss | ms | 1s | | 1me | av160 | 35850
600 630 7 | ea | e | em2| ws0 | 1w | 15 | om0 | 13 | esars | s092
8 | 72 | e | e | e | 1 | 19 |20 | mer | 7612 | es2m0
0 - 7| sa | me | ore | sms | v | 1as | oms | 26 | ooes | o120
o | s2 | 72 | 736 | a0 | 2 | 1 | s | a4 | 127082 | 116300
800 | 820 | 8 ] 7.2 | s | 805,6 ’ 5077 ‘ 204 ’ 184 | 4103 ! 3701 l 168 213 \ 151 700
900 | 920 ‘ 9 I 8,2 ’ 002 \ 93,6 | 6390 I 258 | 236 ‘ 510 | 5304 | 967 239 ’ 244 000
1000 ‘ 1020 I 10 I 9,2 l 1000 I 1001,6 ' 7854 | 317 | 292 | 7934 | 7313 ! 404 638 ‘ 372 900

M pumewuarnue, JKupno#t 1uaneit 0603HaueHa IPaHNNA MeXAY GeCLIOBHLIMM M CBapHBIMM TpyGaMu.
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Bec 1 # Tpy6mi

Veaosuetit | Hapyax- q'rp NnpH TOJAIUMHE CTeHKH TPYOH § B MM
npoxon HHIH Ana-
TPpyOH  [MeTp TPYO6H
Dy Baum | Dy Banm 1.5 2 I 2,5 | 3 I 3,6 4 | 4,5 ‘ 5 | 5,5 6 | 6,5 l
15 18 0,61 0,789 0,956 1.1 1,25 1,38 1,5 1,6 — — —
20 25 0,869 1,13 1,39 1,63 1,86 2,07 228 2,47 2,64 2,81 2,97
25 32 1,13 1,48 1,76 2,15 2,46 2,76 3,05 3,33 3,59 3,85 4,09
32 38 1,35 1,78 2,19 2,59 2,98 335 3,72 4 07 4,41 4,74 5,05
40 45 1,61 2,12 2,62 3,11 3,58 4,04 4,49 4,93 5,36 5,77 6,17
50 57 2,05 2,71 3,36 4 4,62 5,23 5,83 6,41 6,99 7,55 8,1
70 76 2,76 3,65 4,53 5,4 6,26 7,1 7,93 8,75 9,5 10,36 11,14
80 89 3,24 4,29 5,33 6,36 7,38 8,38 9,38 10,36 11,33 12,28 13,22
100 108 3,95 5,23 6,5 7,77 9 02 10,26 11,49 12,7 13,9 15,09 16,27
125 133 — — 8,05 9,59 11,18 12,73 14,26 15,78 17 29 18,79 20,28
150 159 — — — - = — 17,15 18,99 20,82 22,64 24,45
175 194 — - — - — - —_ 23,31 25,6 27,82 30
200 219 — — — - — — — — -_ 31,52 34,06
250 273 — — - - — . - — —_ — 42.64
300 325 — — - - - - —_ — — — —
350 377 — - — - - — —_ — - — —
400 426 — — . — . 41,63 46,78 51,91 — 62,15 —_
450 478 — - —_ — — 46,76 52,65 58,33 —_ 69,84 -
500 529 — — — — . 51,79 58,21 64,61 - 77,39 -
600 630 — - — — - 61,75 69,42 717,07 — 92,33 —
700 720 — — — - — — — 88,17 . 105,7 -
800 820 — — — — — — — 100,5 — 120,5 —
900 920 — - — - - — — 112,8 — 135,2 —
1000 1020 — - — - . — — 125,2 . 150 —
1200 1220 _ - — - - — — — — — —

MTpumeuaHnue Bec tpyb c yueToM yCHJEHHS CBAaPHBIX LIBOB NPUHMMAIOT: A4af TPYO ¢ mpoioabHeM mBoM D, 400—1200 s#u ma 1 %, a co chu-

Yy

Bec Boabt B 1 M

Hapyxubiit Gy TPH TOMNMHHE CTEHKM TPYOH S B MM
amaMeTp TpyoOs!
Dy b it 1,5 2 2.5 3 3.5 4 4,5 5 5.5 6 | 65 |
18 0,177 0,154 0,133 0,113 0,095 0,079 0,063 0,05 — — -
25 0,38 0,346 0,314 0,284 0,255 0,227 0,201 0,177 0,154 0,133 0,113
32 0,661 0,616 0,573 0,531 0,491 0,452 0,416 0.38 0,346 0,314 0,284
38 0,962 0,908 0,855 0,804 0,755 0,707 0,661 0,619 0,573 0,531 0,491
45 1,39 .32 1,26 1,2 1,13 1,08 1,02 0,962 0,908 0,855 0,804
57 2,29 2,21 2,12 2,04 1,96 1,89 1,81 1,74 1,66 1,59 1,52
76 4,19 4,07 3,96 3,85 3,74 3,63 3,563 3.42 3,32 3,22 3,12
89 5,81 5,68 5,54 5,41 5,28 5,15 5,03 4,9 4,78 4,66 4,54
108 8,66 8,5 8.33 8,17 8,01 7,85 7.7 7,54 7,39 7,24 7,09
133 — — 12,87 12,67 12,47 12,27 12,08 11,88 11,69 11,5 11,31
159 — — — - — — 17,67 17,44 17,2 16,97 16.74
194 — — — — — — — 26,59 26,3 26,02 25,73
219 — — - — — — — — — 33,65 33,33
273 - —- — — — — — — — - 53,09
325 - - — - — — — — — — —
377 - — - — — - — — — — —
426 — - - — — 137,2 136,6 135,9 — 134,6 -
478 — — — — — 173,6 172,8 172 — 170,6 -
529 — — — — — 213,2 212,4 211,6 — 209,9 —
630 —_ — — — — 303,9 302,9 301,9 —_ 300 —
720 — — — — — — — 395,9 — 393,7 —
820 — —_ — — — — - 515,3 —_ 512,8 —
920 — —_ — — — — — 650,4 — 647,5 —
1020 — — — — — — — 801,2 — 798 —
1200 . — — — — - - — - — —

IIpumeuanue, [Tnomanb ceueHus TpyO6n N0 BHYTPEHHEMY AHAVeT Py Fs



Taasa 2. Tpy6er u deraau TpyGonposodos 25

Ta6auma 211

drp B K2
q'l‘p NpH TOJNLIMHE CTEHKH TPYOH § B MM
7 7.5 8 8,5 ' 9 1 9,5 I 10 11 ‘ 12 | 13 14 15 16
3,11 — — — — — — — — — — - --
4,32 4,53 4,74 — — — — — — — — — —
5,35 5,64 5,92 — — — — — — — - — —
6,56 6,94 7.3 7,65 7,99 8,32 8,63 - — — - — -
8,63 9,16 9,67 10,17 10,65 11,13 11,59 12,48 13,32 14,11 — — —
11,01 12,67 13,42 14,15 14,87 15,58 16,28 17,63 18,94 20,2 21,41 22,57 25,68
14,16 15,07 15,98 16,87 17,76 18,63 19,48 21,16 22,79 24,37 25,89 27,37 28,8
17,44 18,59 19,73 20,86 21,97 23,08 24,17 26,31 28,41 30,46 32,45 34,4 3643
21,75 23,21 24,66 26,10 27,52 28,93 30,33 33,10 35.81 38,41 41 43,65 46,17
26,24 28,02 29,79 31,55 33,29 35,03 36,75 40,15 43,5 46,81 50,06 58,27 56,43
32,28 34,5 36,7 38,89 41,06 43,23 45,38 49,64 53,86 58,03 62,15 66,22 70,24
36,6 39,12 41,63 44,12 46,61 49,08 51,54 56,43 61,26 66,04 70,78 75,46 80,1
45,92 49,1 52,28 55,45 58,6 61,73 64,86 71,07 77,24 83,36 89,42 95,44 101,41
— 58,74 62,54 66,35 70,14 73,92 77,68 85,18 92,63 100,03 107,38 114,68 121,93
— — - — 81,68 86,1 90,51 99,29 108,02 117 125,33 133,91 142,44
72,33 - 82,47 — 92,56 97,57 102,6 112,6 122,52 132,41 142,25 152,04 161,78
81,31 — 92,73 — 104,1 - 115,4 126,7 137,9 — — — —
90,11 — 102,9 — 115,4 — 128 140,5 153 — — — —
107,5 — 122,7 — 137,8 — 152,9 167,9 182,9 — — — —
123,1 — 140,5 — 167,8 — 175,1 192,3 209,5 — - — —
140,3 - 160,2 — 180 — 199.,8 219,5 239,1 258,7 278,3 297,8 317,3
157,6 — 179,9 — 202,2 — 224,4 246,6 268,7 290,8 312,8 334,8 356,7
174,9 — 199,7 — 224,4 — 249,1 273,7 298,3 322,8 347,38 371,8 396,2
210 - 239 — 268 — 298 328 358 387 416 446 475

paabHbIM mBoM—Ha 1,5 % Goablie TeopPeTHYECKOTo Beca TPYH, yKkas3aHHOro B Tabauue.

Ta6aunna 212
TPyOBl gp B K2

gy TPH TOJNUMHE CTEHKH TPYOH § B MM
7 7.5 8 8,5 9 9,5 10 | 1 I 12 13 14 15 l 16
0,095 — — — — — — ’ — — — — - —
0,255 0,227 0,201 — — — — — — — — — —
0,452 0,416 0,38 — — — — — — — — — —
0,755 0,707 0,661 0,616 0,573 0,531 0,491 —_ — — — — —
1,45 1,39 1,32 1,28 1,2 1,13 1,08 0,962 0,855 0,755 — — —
3,02 2,92 2,83 2,78 9,64 2,55 2,46 2,29 2,12 1,96 181 1,66 1,52
4,42 4,3 4,19 4,07 3,96 3,85 3,74 3,53 3,32 3,12 2,92 2,73 255
6,94 6,79 6,65 6,50 6.36 6,22 6,08 5,81 5,54 5,28 5,03 4,78 4,54
11,12 10,94 10,75 10,57 10,39 10 21 10,03 9,68 9,33 .99 8,66 8,33 8,01
16,51 16,29 16,06 15,84 15,61 15.39 15,17 14,74 14,31 13,89 13,48 13,07 12,67
25,45 25,16 24,88 24,61 24,33 24,05 23,78 23,24 22,7 22,17 21,64 21,12 20.61
33,01 32,69 32,37 32,05 31,78 31,42 31,1 30,48 29,86 29,26 28,65 28,06 27,46
52,69 52,28 51,87 51,47 51,07 50,67 50,27 49,48 48,7 47,92 47,14 46,38 45,62
— 75,48 74.99 74,51 74,02 73,54 78,06 72 11 71,16 70,22 69,28 68,35 67,43
— — - - 101,2 100 7 100,1 98,98 97,87 93,76 95,66 94,57 93,48
133,83 — 132 — 130,7 130,1 129,5 128,2 125,9 125,7 124,4 123,2 121,9
169,1 — 157,6 — 165,2 — 164 7 163.3 161,9 — - — -
203,3 - 206,7 - 205,1 — 203.5 201,9 200,3 — — - —
298 - 293,1 — 294,2 — 292,2 290,3 288,4 — — — —
391,5 - 389 3 - 387 — 384.8 382,6 380,5 — — — —
510,2 — £07,7 - 505,2 — 502 7 500,1 497,6 495,1 492,7 490,2 487,7
644,7 - 641,8 — 639 — 636,2 633.3 630,5 627,7 624,9 622,1 619,3
794,9 - 91,7 — 788,5 — 785,4 782,3 779,1 776 772,9 769,8 766,7
1142 - 1138 — 1134 — 1130 1126 1123 1119 1115 1112 1108

B CM? OTIpeae’sieTCs YMHOXKeHHeM NPHBEeACHHMX 3HaueHWH Ha 10,
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MoMEHT cOnpOTHBJEHHS! NMONEPEYHOTO
Hapyxcanii W npu ToalIMHE CTEHKH TPYOH § B MM
i b
s H 1,5 2 2,5 3 3,5 4 4,5 5.5 6 6,5 7
18 0,296 0,363 0,417 0,458 0,492 0,518 0,536 0,55 — — - —
25 0,614 0,77 0,906 1,02 1,12 1,21 1,28 1,33 1,38 1,42 1,45 1,48
32 1,05 133 1,59 1,82 2,02 2,2 2,36 2.5 2,62 2,73 2,82 2,89
38 1,51 1,93 2,32 2,68 3 3,29 3,56 3.8 4,01 4,21 4,38 4,53
45 2,16 2,78 3.36 3.9 4,4 4,86 5,28 5,67 6,03 6,35 6,66 6,93
57 3 54 4,59 5,59 6,53 7,42 8,25 9,04 9,78 10,5 11,1 11,7 12,3
76 6.41 8,38 10,3 12,1 13,8 15,5 17 18,6 20 21,4 22,7 24
89 8,87 11,6 14,3 16,9 19,3 21,7 24 26,2 28,4 30,4 32,4 34,3
108 13,2 17.3 21,8 25,3 29,1 32,8 36,6 39,8 43,2 46,5 49,6 52,7
133 — - 32,8 38,9 44,9 50,8 56,5 62 67,4 72,7 77.9 82,9
159 — — — — — - 82 90,3 98,4 106 115 122
194 — - — — — - — 137 149 162 174 185
219 — - - — — — — —_ — 208 224 239
273 — — — — — - — — - - 354 379
325 - — — — — - — — — — - —_
377 — — — — _ _ _ - - —_ - _
426 — — — — — 554 621 688 — 820 — 950
478 — — - — — 700 785 869 — 1037 — 1202
529 — — - — — 859 964 1068 — 1275 — 1479
630 — - — - — 1223 1373 1522 - 1818 — 2110
720 - - — - — — — 1994 — 2383 - 2768
820 — - - - — — — 2593 — 3100 - 3603
920 — — — — - — — 3270 — 3911 — 4548
1020 — — — — — — - 4026 - 4817 —_ 5603
1220 — — — — — - — — — — — 8146

Naomans TpyGul mo HAPYKHOMY AMaMerpy 4 moBepxHocTh 1 m TPy6wl

Ta6auuma 214

Hapyxuuit auamerp H?"“}ﬁ‘}?gﬁ T%aﬁh';'ego TosepxnocTs 1 4 Hapysxwubtit inamerp Han";’xlﬁgﬁ'; '}flgxg‘:rno ITosepxHoCTs 1 M
Tpy6u Dy B MM py Bymt’ Py TPYOH Fopp B 4 TPYGH Dy B M py s o PY | 1py6m Fop® #
18 2,65 0,566 219 376,7 0,688
25 4,91 0,785 273 586,38 0,858
32 8,04 0,101 325 829,6 1,02
38 11 34 0,119 377 1116 1,18
45 15,9 0,141 426 1425 1,34
57 25,52 0,179 478 1795 1,5
76 45,36 0,239 529 2198 1,66
89 62,21 0,28 630 3117 1.98
108 91 61 0,339 720 4072 2,26
133 138,9 0,418 820 5281 2,58
159 198.6 0.5 920 6648 2,89
194 295,6 0,61 1020 8171 3.2
1220 11690 3,83
Ta6auna 215
OcuoBHbIe pa3Mepsl Jerknx Boaorasonposoxssix Tpy6é mo 'OCT 3262—62
Maowans momepeu-| MoMERT comporus-] MomenT nmepuun
Venos- Hapyx- ToamuHa CTEHKH BryTpeunnnh TMaomans 8 cM? HOTO CeueHMS JIeHHd NOTEPEYHOTO TNONnepeyHoro
b ek B MM a1aMeTp B MM CTeHKH TPYGL B ca| CEYCHHA TPYOnl ceqenns T‘pyﬁu
B CH B CM
5 B PR T r
y b:4 HOMM~ pacuyeT- TpH npu no no TpH P P
RANbHAS s} was s !1 Bsp BH Ba f opus P Wopu s | W s’;P" Jupns | Y SEPH
15 21,3 2,5 2 16,3 17,3 3,563 2,087 1,476 1,212 0,622 0,546 0,685 0,571
20 26,8 2,5 2 21,8 22.8 5,641 3,733 1,998 1,558 1,08 0,899 1,43 1,21
25 33,5 2,8 2,3 27,9 28,9 8.814 6,114 2,7 2,254 1,91 1,64 3,2 2,75
32 42,3 2,8 2,3 36,7 37,7 14,05 10,58 3,47 2,89 3,21 2,74 6,77 5,8
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cesenus Tpy6ut W B cmd

TaGauuna 2.

13

W npun ToJuIMHE CTeHKH TPYOH S B MM

7,5 8 8,5 9 9,5 10 11 12 13 14 15 16
2,96 3,02 - - - - - _ _ _ _ -
4,66 4,78 — - — — - — — — - —
7,18 7.4 7,63% 7,79 7,95 8,09 — - —_— — — —

12,8 13,3 13,8 14,2 14,6 15 15,6 16,1 16,6 — — —
25,2 26,4 27,4 28,5 29,5 30,4 32,1 33,7 35 36,2 37,3 38,3
36,1 37,9 39,6 41,2 42,7 44,2 47 49,5 51,8 53,9 55,8 57,6
56,7 58,5 61,3 61 65,6 69,2 73,9 78,4 82,6 86,4 90 93,3
87.9 92,6 97,3 101,9 106,2 110,6 118,9 125,8 134,2 141,2 147,9 154,2
128 135 144 151 157 164 177 190 201 213 224 234
197 209 220 231 242 253 274 294 314 333 351 368
2565 270 285 299 314 328 356 383 409 435 459 483
404 429 453 477 501 524 570 615 659 702 744 784
580 616 652 687 722 756 824 891 956 1020 1082 1144

— — — 935 983 1031 1125 1217 1308 1397 1485 1571
— 1078 — 1204 1266 1328 1451 1571 1690 1807 1923 2036

— 1365 — 1526 — 1685 1842 1997 — — — —

— 1680 — 1879 — 2076 2271 2163 — — — —

— 2400 — 2688 — 2972 3254 3532 — — — —

-- 5150 — 3529 — 3905 4278 4647 — — — —

- 4103 — 4599 — 5091 5579 6064 6546 7023 7497 7968

— 5181 ~- 5810 — 6434 7054 7670 8282 8890 9494 10094
— 6285 — 7162 — 7934 8702 9465 10223 10977 11727 12472
— 9079 — 10250 — 11410 25040 27260 29460 31620 33840 36120

ITpodoascenue taba. 2.15
IInomansp nome- MomMeHT conmpo- MOMEHT uHepuuu
Tonmmea CTEHKH BryTtpenuni Maomanb B cx PEUHOTO CeueHHs THBJEHHSA NoTe- MONepeynoro
Ycaos- | Hapyx- B MM IHAMETD B MM CTEHKH TPyO6hl PEUHOrO CEUeHHH ceueHus TPyOul
HBIH HEIH B CM? TPyG6H B CM® B CMt
NPOX0JA | ANaMeTp ;
Dy v auk) Dy o un uﬁrﬁ;u pacqe-xi)- Dy mpn) Dy upm | Fy mo | Fy mo fupuns P apu |y npu § WP mpu | 4 npu § JP npu
s Has § s sP Dy Dy sP sP sP
40 48 3 2,6 42 43 18,1 13,85 4,25 3,58 4,48 3,86 10,85 9,28
50 60 3 2,6 54 55 28,27 22,9 5.37 4,51 7,27 6,23 21,85 18,7
70 75,5 3.2 2,7 69,1 70,1 44,77 37,6 7,27 6,18 12,6 10,82 47,6 40,9
80 88,5 3,56 2,97 81,5 82,56 61,51 52,17 8,34 7,97 19,1 16,55 84,5 73,3
100 114 4 3,4 106 107,2 102,1 88,25 13,85 11,84 36,7 31,8 209 181
125 140 4 3,4 132 133,2 153,9 136,8 17,1 14,6 56,6 48,7 396 341
150 (165) 4 3,4 157 158,2 213,8 193,6 20,2 17,2 79,4 68,2 666 563

24. JETAJIM TPYBONPOBOIOB

IMpuMeHsieMble B TeIJIOBBIX CETHAX JeTand TPyOGOmpoBo-
JOB: OTBOAbI, NMepexojbl, COeAHHeHHs TPYyG Iopm YIVIOM H
TUIOCKHE JHUIA — JOJKHB GBITH CTAJbHBIMH M yLOBJETBO-
paTb TpeGoBaHuaM npasus [ocroprexuaasopa. [Herasnu Tpy-
6onposonos corsiacio CHull I-I'7-62 wmoryr wusroraBau-
BaThCH NO MeXAyBeloMCTBeHHHIM HopmanasM MBH uau no
HopMaJssiM MaluwHOCTpoeHuss MH B 3aBucuMocTa OT ycJo-
BHi MOHTa)a W IOCTaBKY TPYGONPOBOLOB,

TIpu npuMeHeHHW OTBOAOB M mepexomoB mo MH, usro-
TOBJISEMBIX C [IKPOKOH HOMEHK/MATypo#l TOJINHHB CTEHKH,
C/IeAYEeT YUUTHIBATh, YTO TOJIUKHA CTEHKH OTBOJA HJH mepe-
X0/fa He JIOJUKHA NMPeBHINATh TOJMUIHHY CTEHKH IPHCOCJMHS-
eMo#l TpyGnl Gostee yeM Ha 3 MM, TaK Kak npu Gospllefl pas-

HHIE YCNOXKHsIeTCs NOATOHKA TOPUOB TPYGH H JeTajedl H
3aTPyIHAETCA NPOU3BOJACTBO CBAPKH CTHIKA.

OTtsonbl. B TennoBLIX CeTIX NPHMEHAIOT THYTHle Laf-
KH€, KPYTOHM30THYTBIE M CBApHHIE OTBOJABI.

FHyTete rnajkue OTBOABI NPHMEHAOT JAJS  YCJIOBHBIX
npoxonos Tpy6 Dy <400 sm M H3rOTAaBAUBAIOT HEMOCPes-
CTBEHHBIM THYTBHEM NPAMBIX GeCliOBHHIX Tpy6. Pagdych oce-
BOH JIMHEH FH6a TPYy6 npu 3TOM NMPHHHMAIOT He MeHee cJe-
JIYIOINHX BeJHUHH:

IJIs TJaJKOr'0 THYTbs C NpeABapUTeJbHON HaOUBKOM
MeCKOM H HarpeBoM — He MeHee 3,5 HapyXHHX AMaMeTpPOB
TPyOHI;

N4 TVIaJKOTO T'HYTHS, BHIIOJHSEMOr0 Ha CIelHaJbHOM
cTaHKe 6e3 HAaGWBKH IeCKOM B XOJOJAHOM COCTOSIHUH, —
He MeHee 4 HapyXXHHIX JHaMeTpoB TPYGHI.
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Ipu ycraHoBKe Ha TpyGonpoBoAax THYTHIX [JNANKHX OT-
BONOB paccTosinHe OT 6MMXKafillero HONEPEYHOro CBapHOFO
IIBa 0 Hauaja THYTbSl NPHHMMAIOT He MeHee HapyXKHOro
auamerpa TpyOn, HO He MeHee 100 mm.

Tnankue oTBOAH NpH CpefHeM paanyce rufa He MeHee
3,5 HapyKHBIX IHaMeTpOB TPY6 M3rOTaBJIHBAIOTCSA C TOJILH-
Ho# CTeHKH no «CoprameHTy TpyG TEIVIOBRIX CeTeis.

PasBepuyTyio ajiuHy 0TBoja Ajs m0oGOro yria moBopo-
Ta onpegensior no dopmyJae

@.1

rae lop — paspepHyTAsl [AJHHA OTBOJAA INIPH YIJle IOBOPOTA
90° no Taba. 2.16 B ma;

¢ — yroJ noBopoTa B zpad.

Jna Tpy6ompoBONOB TENJOBHIX CeTeil MOryT TakxKe
NPUMEHATLCH THYThle oTBOAbL o MH.

KpyTousornyTeie OTBOLW 3aBOACKOTO H3rOTOBJCHHSA
TIPHMEHSIIOT /I3 YCJOBHBIX NaBJeHuH TenyioHocuTenss Py<
< 64 reclem?,

Cpapuble OTBOILI H3rOTOBJAIOTCH M3 GecHIOBHHIX H
CBapHHX TPyG ycnoBHHM npoxefiom Dy> 160 mm.

Ta6auna 2.16

PassepﬂyTan JJHHA THYTBHIX TrJaikux OTBOJOB

Tpy6Hl ¥ MapKu CTaJM AAsl H3TOTOBJEHHS CBAPHHX OT-
BONOB BHIGHPaiOT B cooTBeTcTBHH ¢ «CoprameHToM TpYG
TEMJIOBHX ceTell»,

Mepexonnt. Ilpu u3MeHeHWAX gHameTPos TPYGOMpOBo-
OB TENJIOBBIX ceTeil MPHMeHSIOT CHMMETDHUYHble H HECHM-
MeTpPHUUYHEIE NePeXOAHL.

B TenyoBBIX CeTAX B OCHOBHOM NPUMEHSIIOT HEecHMMeT-
pHUHHIE TIeDeXOMnl AJIsi BHPaBHHBAaHUA Hu3a TPY6 BO n3be-
JXaHHe CKOIJIEHHS! KOHJEHCaTa B MapOnpoBoAax, BO3MOM-
HOCTH MPHMEHEHHS OZHOTHIHHEIX ONOpP H T. M.

CumMeTpUYHBIE Mepexonbl yCTaHABJAMBAIOT, KaK MpaBU-
JIO, Ha BepPTHKANbHBIX yd4acTkax TPyGompoBOLOB,

TTpuMeHSIOT ClelyIOIHe THIB IePEX0L0B:

IKCUEHTPHYECKHE H KOHUEHTPHUEeCKHe CTaJibHBle WITaM-
TIOBaHHBLE;

HECHMMEeTPHUYHBIE M CHMMETPHUHBIe CBaplble, H3[OTOB-
JsieMble M3 JIMCTOBO# CTaJH.

Coeannenne TpyGonposonos. CoenrHeHne TPyROnpoBoO-
JIOB [0 UPSMBIM YIJIOM NPH OTBETBJEHHAX, YCTaHOBKe Jpe-
HaXHBIX LITYUEPOB HJH CIHYCKHHKOB OCYLLECTBJISIeTCS: B 3a-
BHCHMOCTH OT OUaMeTPOB U NapaMeTPoB TEMJIOHOCHTEJER ¢
HaKJaIKaM¥ AJs YKDenjeHHsi MecTa COeJUHEHHs TPy6 MMk
Ge3 HakJanok (radm. 2.17).

Tabauumwa 217
Coennuennst TpyGoONpoBoroB

ﬂOll erlOM 900 ¥ en0BHbBIN NPOXO0A OTBETBJCHHA B MM TIPH INapaMmeT-
Y COBHDIT pax TeMIOHOCHTENS: Ppaﬁ B Kacicm?, t B °C
Ycaosrbiit npoxon Paguyc oceBoit iuuuH | PasBepuyrtas ANMHA ‘:‘1}))‘;%(;1
Tpy 6l Dy B MM OTBOJA B MM OTBOAA B MM Dy 5 s Ppa6 =13, Ppa6 =16, Ppas =21, ppas = 36,
t =300 =150 ¢ == 350 =425
25
150 236 o | - | = | = | 40—
32 &0 | — | — | — | 4080
40 o | — | — | — ] 40—100
200 314 25 | — | — | — | %—15
50
15 | - | — | = | 40-150
0 250 550 175 | — | — | 70—175 | 40—175
80 200 | — | — | 70-200 | 40—200
100 250 | — | — | 80—250 | 40—250
500 785 300 | — | — | 100—300 | 70—300
125 350 — | = ] 100350 | 70—350
150 600 } 942 400 — | — | 1o0—400 | 40—400
400 100—400 | — | —
175 750 t 1178 450 | 100—a50 | — | —
200 ‘ 850 \ 1335 500 | 100—500 l — [ —
600 | 100—600 [ — [ —
250 l 1000 l 1570 700 | 100—700 | — | —
300 | 1900 ’ 1884 800 | 100—800 | — | —
900 | 100—900 | — | —
350 1500 l 2355 100 |  15—1000 | — | —
n 1. H
400 1700 I 2670 111303(0;1{)0'1;1 ?)fag'fs?xez:ﬁ, yxag‘;g:ﬂ(; ui%?i)i(ﬁmnﬁ A yerontuE
2. XXnpro#t nuHMe#t 0603HaueHa TIPaHHUA MEK1y OECIUOBHbBIMH H
CBapHBIMH TPYyOHamH.




TfTABA 3

ONnoPbI TPYBONNPOBOOB

3.1. NOABHW)XHLIE ONOPEHI

B TenmnoBuiX CeTAX B 3aBHCHUMOCTH OT cloco6a mpoKna-
KM W IUAMeTpPOB TPyGONMPOBOJAOB NPHMEHSAIOT CKOJb3ALILHE,
KaTKOBhI€, [I0BeCHbIe (NPOCThle H NPY>KHHHBIE) MOJBHXKHbIE
ONOPHI.

Ha yuacrkax GeckaHaabHOl NPOKJafKH TPyGOnpPoBOLOB
MOABHIKKHBIE OHOPbl HE YCTaHaBJMBAIOT.

Ckosb3filie Onopr! Aas TPy6 yCJIOBHBIM NPOXOJOM J0
Dy 175 mm BRIIOYMTENTLHO NPHMEHSIOT MPH BCeX crocobax
NPOKJAJKH TEMJIOBHIX ceTelt, st Tpy6 yCJOBHHM NPOXOAOM

Ta6auma 3.1

Tiponetn Mexny NMOABHMKHHIMH onopamMu TpyGonposopos
NpH HaJ3eMHON NPOKNAjKe H B TOHHEASX
(nnis BepXHHX PAMOB TPYG) HA NPSAMBIX yuacTKax

Kowmnencatopnbl IT-o6pasnbie wiu KoMnerncatopn

'S CaMOKOMIIEHCA KA CaJbHHKOBbBIE
Q

é( npoJseThl B % IpH napame'r;)a;( Te:'[llCOHOCHTeJlﬂ:

§~ pa6 B Kec/em?, t B
T |l 9 jo 2 j9 " | 8 s & o =
i (1SuglrgiglnBigl 1y [1E18/1ghg
3| O v VY VN VN VN o o o) VY OB
SR AN i) S0 20| 2n 3 8 S0 SN 8 gy
(I N VRN W N LM (N O W) R N

25 — 2 2 2 — 2

32 2 2 2 2 2 2

40 2,5 2,5 2,5 2,5 2,5 2,5

50 3 3 3 2,5 3 3

70 3.5 3,5 3,5 3 3,5 3,5

80 4 4 4 3.5 4 4

100 5 5 5 4 5 5

125 6 6 6 6 6 6

150 7 8 7 7 7 8

175 8 9 7 7 8 9

200 9 11 8 8 9 11
250 11 12 10 10 1 12

300 12 14 12 12 12 14
350 14 16 14 14 14 16
400 14 15 15 15 13 15
450 14 16 — — 13 15
500 14 16 - — 13 15
600 15 18 — — 13 15
700 15 19 — — 13 15
800 16 20 — — 13 15
900 18 22 — - 15 18
1000 20 24 — — 16 20

Dy or 200 1o 1200 mam CKOJb3siIHE OMOPH NPHMEHAIOT NPH
OpOKJanKe TPyG B HENIPOXOAHHIX ¥ MONYIPOXOAHBX KaHaJax
H LA HHXKHero psafna Tpy6 B TOHHeNAX, a TaKXe 118 BepX-
HHX TpyGOnpoBOIOB, NPOKJIaAbiBaeMuX Ha TpyGax. [IposeTn
MEXAY NOABHXKHBIMH OINOPaMH TPYGONPOBOAOB ONpPENENsOT
pacueToM Ha MPOYHOCTb B COOTBETCTBHH C yKasaHHSIMH
raaBuy 10,
PexomeHyeMble IposieThl MeXAY NMOJABHXHBIMH OTOpa-
Mu aast Tpy6 no «CoprameHTy TPy6 TeIJIOBHIX ceTefi» npu
Haf3eMHOH NPOKJajKe W B TOHHeNsX (AJs BEPXHHMX DPAJOB
TpyG) A/Na YCPeNHEHHBIX YCJIOBMiI pacueTa TpybompoBona
Ha MPsIMBIX y4acTKax mpHBeneHwvl B TaGua. 3.1, ans mpouux
y4acTKOB K 3TUM IIpOJieTaM BBOIAMTCS KO3(PGUIHEHT:
AASl YyUACTKOB MEXAY OamxalimuMu K MOBOPO-
Ty omopaMu (10 ¥ mocje moegopora). . . . . 0,67
AN YyY4aCTKOB MeXny nocjaepHeit npennoc-
JelHel ONOpaMH KOHEYHOH TOuUKH TPYOOmpo-
BOJa (Iepea 3arayiuKkoil, TMOKHM KOMIEHCa-
TOPOM HIH MOBODOTOM) . « o « o « 4 . . . . 0,8
AAd MOCJAeHUX ABYX Y4dacTKOB C Kaxaoi eTo-
POHBI CAJTbHUKOBOTO KOMIEHCATOPA . o « .+ o ’

Tlponersi MeXAy NOABHXKHBIMM OmMopaMH TPYGOMPOBO-
OB Ha GETOHHMX MOLYWKAaX MPH MPOKMaJKe B HENPOXOAHBIX
H TMOJNYIPOXOAHBIX KaHajMaX W TOHHeJAX (AJs HHXXHEro paja
Tpy6) npuBefeHH B TaGua. 3.2

Ilpu mHoroTpyGHOI npoknazke TPyGONPOBOKOB B He-
IPOXOAHBIX KaHamax Omopw pasMmemair BpasGexky. Ilpu
Ha/J3eMHOl MpOKJagKe TPYGONPOBOAOB H B TOHHENAX IIpH-
HAMAtOT OJHO DACCTOSTHHE MEX/Ay MOABHKHBIMH OTODaMH,
MOCKONBKY BCE OHH OMHPAIOTCH HA KapKachl, TPaBEPCHl HIIH

TaGanuuna 32

TlposieThl MeKAY MOABHIKHHIME ONOpaMH TPyGonposoaos
Ha GETOHHBIX MOAYLIKAX

MpuMmeuwanue Hag xupHOR JMHneH ygasaHbl NPOJETHl RIS
GeciioBHbLIX TpyS mno I'OCT 8732—58 *, mojx XUDHOW JuHHel — Bas
csapHnx Tpy6 no TOCT 4015—58 u no TOCT 86Y6—62.

YcaoBHbI# Mponer Mex- Y cn0BHbBIH Iponer Mex-
npoxon Tpyod Ay NMOABHXMK- npoxon Tpy6 | &Y MOLBHMHHI-
D_ B um HbIMHM  OlODa- D. B MM My ONOpaMH

y MH B M Yy B M
25 1,7 200 6
32 2 250 7
40 2,5 300 8
50 3 350 8
70 3 400 8.5
80 3,5 450 9
100 4 500 10
125 4,5 600 10
150 5 700 10
175 6 800 10

IIpuMeuanue. TaGauna cocTaBdedHa AJA KOUNCTPYKUMA Ge-
TOHHbiX Noayiex no cepuu HMC-01-04 «YuudbuunpoBaHHble COODHBIE
XKesqe300eTOHHbLIe KaHAaJbI» .
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6anku. [Ipu Goabliofi pasHume B mpoJeTax AJMs MaJeHbKHX
TPy6 MoOry™ GHTb YCTAHOBJIEHH JOIOJNHHTEJbHEIE ONOPHI, &
6onbline TPYGH MOI'YT OMMPAaTbCs Yepes OJHY HJH HeCKOJb-
KO TpaBsepc.

KaTkoBbie ONOPL NPUMEHSIOT AJs1 TPYS YCJIIOBHBIM IIpO-
xoaoM Dy =200 um u Goabie Npu npoxaanxe TpyGonposo-
OB Ha OTAeJbHO CTOSIMX HH3KHX H BBICOKHX Omopax, Mo
cTeHaM 3JaHHii W B TOHHeNsX HA KapxKacaXx H KpOH-
wTeHHax.

Ilpu ycraHOBKe KaTKOBHIX ONOP VKJOH TPyGONPOBOIOB
He JIOJUKeH NpPEeBHIIATh

. 0,05
i<,
r

3.1

rae 0,05 — nyeyo TpeHust KaueHHs M0 NOBEPXHOCTH CONpPH-
KOCHOBEHHS KaTKa C KOPNMYCOM u ONOPHOH NJM-
TOH B CM;
r — pajauyc pdJiHKa B CMm.
KaTkoBrie ONOpH NP NMpokJalke TPyGONPOBOLOB B He-
HPOXOJHBX KaHamax He NPHMEHSIOT.
ITpu HagsemHOH NMpOKManKe TPyGOMPOBOJAOB Ha 3CTaKa-
Jlax ¢ IPOJIETHBIM CTPOEHHEM JJisl YCJIOBHEIX MPOXONoB TPyG

Dy=200 mm u GoJblie TPHMEHSIOT KaK CKOJb3SILHKE, TAK

H KaTKOBhIe OMOpH. KaTKOBBIE OMOPH yCTaHABIHBAIOT B
10M CJyd4ae, KOTLa NPHMeHeHHe CKOJB3sIHX ONMOp HPHBO-
OAT K YTAKeNEHHIO IIPOTOHOB.

ITpocTrie mojBecHbIe ONOPHI NPHMEHSIOT IPH HAA3EMHOR
npokynanke TPyGONpPOBOAOB Ha 3CTakajgax ¢ pacTaAKKaMH,

Ta6anuna 3.3

HopMaabHbie cKoab3silliue onopbi TpyGonposonos no MBH 1301-60; MBH 1305-60 » MBH 1308-60 (puc. 3.1 n 3.2)
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| ¢, ha &
- - =
Hanpabnenue mensno| S | \ 7 1
boz0 neperrewenun | 1
2

Puc. 3.1. Crombasimast onopa tpyGonposofor Dy =32+ 194 mm
1 — xopnyc; 2 — onopHas KOHCTPYKLuS

L l an
\ 4[ {/ %
:? 41 L \ Al
== =N = J .
: M ' I J n —~
- - I | - -?; '? Il I 'é A\ # p“ ~ H j
) - T =T = ——
Hanpabrenue \ . 1-\‘» ] \/ [_ J S
mennoboeo neperewERYs | - I~ 5 - !

Puc. 3.2. CkoJbasiilas onopa Tpy6onposonos Dy =219 + 1020 mxm
1 — kopnyc; 2 — ONOPHAA KOHCTPYKIMS

Homep MBH Pasmepbl B M Bec B k2
Hapy st Han6oab-
B mee Temn-
g;gMeTDp np h d H npn npu JOBO€
TPy Obl nh= npn nepeme-
I p npu npu npn npu npu npH — — P
B MH =%0mi |p =140 uu| 4 h= |h=120] F O I s PR ) b= A M0 | wmenne a7
=90 um| mm =90 wm| = ;:40 =90 mn| mMm B MM
32 | s | - - ] ow | - - = | s — -
250 1,21 180
38 | 1301-12 [ — | 40 | — - | - w | — _
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M podoanenue Taba. 3.3

Homep MBH Paameprl B M Bec b &2 Hau601b-
Hapyxuavlit B ! H wee Temn-
llHélMeTDp & h npu npH J0BO€
TPY6Hl upu h = npu h= o o nepeMe-
™| =90 | =140 sun A Pkl PSP B £ 200 | n' 2" a0] 5200 |5 o Lao| B =90 b= 190| weune a7
A MM MM B MM
=90 mam| mn MM MM MM MM
45 1301-13 — - 50 — —_ - 113 - 1,57 —
57 1301-14 — - 50 300 — — 118 — 1,6 - 220
76 1301-15 — — 70 —_ — — 128 — 1,9 —
89 1301-16 - — 80 — — - 135 - 2,59 -
108 1301-17 — — 90 — — - 145 - 2,76 -
133 1301-18 — - 100 - - — 157 — 2,95 - 280
159 1301-19 1301-20 — 110 110 400 - — 170 220 3,14 4,11
194 1301-21 1301-22 — 130 130 - — 188 238 351 4,55
219 1305-21 1308-21 160 150 160 136 142 200 250 7,62 10,2
300
273 1305-22 1308-22 180 160 180 148 157 226 276 7,95 10,8
325 1305-23 1308-23 230 210 230 190 204 253 303 | 11,6 15,2
377 1305-24 1308-24 250 230 240 202 220 278 328 12,2 15,5
500 360
426 1305-25 1308-25 300 260 230 237 237 303 353 13,9 16,9
478 1305-26 1308-26 320 260 260 250 250 330 380 | 14 17
229 1305-27 1308-27 350 290 290 540 264 264 355 405 | 16 24,8
630 1305-28 1308-28 400 350 360 325 336 405 455 | 19,3 30
570
720 1305-29 1308-29 420 I 370 350 352 324 450 ‘ 500 ‘ 21,3 30,3
400
820 ’ 1305-30 1308-30 450 400 370 376 346 500 550 23,4 32,6
920 1305-31 ‘ 1308-31 500 I 430 430 660 412 416 550 600 31,5 40,3
1020 1305-32 ‘ 1308-32 540 l 470 470 446 446 600 650 | 40,8 472

Mpumeyanue. Mareprnar — crasb Mapku Ct. 3 mo 'OCT 380—60.
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Ta6aunma 34

YKopoueHHbIE CKOAB3AWMe OMOps TpyOomposomoe mo MBH 1305-60 ¥ MBH 1308-60 (cm. puc. 3.2)

Homep MBH Pasmepnl B mu Bec B ke
. Hau6oan-
Hapysxuwit B ! H wee Tem-
Tl;)';?GMh?g npu npu npu npu ﬂgom’e
eMe-
s o  h=90m | n=120 wu| A e | iso| L 1250 [n =10 | h' =00 |n—"Tho | £ 50 b= 140 metne & 1
=90 mm| MM MM MM MM MM B mM
219 | 130541 | 130841 | 160 | 150 | 160 50 136 | 142 | 200 | 260 | 5.13| 6,88
273 | 1305-42 | 1308-42 180 | 160 | 180 48 | 157 | 26 | o6 | 5.41] 7,32 0
325 | 1305-48 | 1308-43 280 | 210 | 230 190 | 204 | 253 | 303 | 7.55| 9,92
377 | 1305-44 | 1308-44 | 250 230 | 240 300 202 | 220 | 278 | 330 | 7.91] 10,2 180
426 | 1305-45 | 1308-45 | 300 wio | 260 237 | 287 | 303 | 53 | 9.35| 1L.3
0l
478 | 1305-46 | 1308-46 | 320 a0 250 | 250 | 330 | 380 | 10,4 | 12,6
529 | 130547 | 1308-47 | 350 29 | 29 264 | 264 | 355 | 405 | 1.1 | 17.3
630 1305-48 | 1308-48 | 400 | 350 | 360 560 326 | 336 | 405 | 455 | 13,4 | 20.6
720 1305-49 | 1308-49 | 420 | 370 | 350 352 | 324 | 450 | 500 | 152 | 212 200
820 1305-50 | 1308-50 | 450 | 400 | 870 376 | 345 | 500 550 | 17,8 | 23,9
920 1305-51 | 1308-51 | 500 | 430 | 430 400 412 | 416 | 50 | 600 | 23 32,3
1020 1305-52 | 1308-52 | 540 | 470 | 470 445 | 445 | 600 | 650 | 29,5 | 34,5

IMMpumeuwanue. Marepuar — ctaab Mapku Ct. 3 mo OCT 380—60.

Ta6auma 3.5

Katkoeste onopst TpyGonposoxos no MBH 1309-60 » MBH 1315-60 (puc. 3.3)

Homep MBH Pasmepul B mMu Bec B ke
Hau6oan-
Hapyxubiit H B 1 mee Ten-
mameTDp 1pu npu n0BOE
Tpy6u Dy nou P npu npu npu npu npu npu — - mepeme-
ooan (B 90 malh=140 uu A Lol B Lo %0 ks 120 | 5= 90 [h= 140 | = 90 |n= 140 | 7 590 |#= 10| menue a1
MM MM MM mm MM MM B MM
219 1309-21 1315-21 | 160 200 2535 | 305 | 150 | 160 l 136 142 ’ 11 | 12,8
250 250 300
273 | 1309-22 1315-22 180 230 283 ! 333 ‘ 180 180 ‘ 148 i 157 | 12,2 14,1
325 l 1309-23 1315-23 ’ 230 270 310 ‘ 360 l 210 230 190 204 16 18,4
3717 1309-24 | 1315-24 I 250 300 280 335 385 | 230 l 240 202 220 16,8 19,1
280 360
426 1309-25 | 1315-25 ‘ 300 320 350 410 237 237 19,4 21,3
260 250
478 ' 1309-26 | 1315-25 , 320 340 385 435 250 250 21,1 23,3
340
529 1309.27 1315-27 I 350 380 300 ' 413 l 463 . 290 l 290 I 254 ' 264 25,4 I 31,6
630 1309-28 | 1315-28 | 400 420 493 | 543 | 350 360 | 326 | 336 39.1 I 46,3
360
720 1309-29 I 1315-29 420 440 320 538 ’ 588 I 370 350 ’ 352 | 324 42,1 ‘ 48,1
400
820 1309-30 ‘ 1315-30 450 460 588 ' 638 400 | 370 | 378 , 346 45,5 52 1
920 1309-31 ‘ 1315-31 500 400 510 658 | 708 | 430 | 430 | 412 | 416 ! 64,9 74,2
340
1020 | 1309-32 | 1315-32 ’ 540 530 708 I 758 470 l 470 | 446 ] 446 l 75.7 80,6
NpuMmeuanue, Marepuas omopHON MIHTH, craab mapku Cr.0, ocraabHble peranu — Ct 3
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Puc. 3 3. Katkosas onopa Tpy6onpoBonos Dy =219 -+ 1020 um

I — kopnyc,

fipd nopaBecke TPYOH K Tpy6e, B HEKOTOPHIX CJAy4asx NpH
npokaangke moxg ABTOJOPOHBIMH H [E€IEeXOJHBIMH MOCTamMHu
U Jp., Ha yYaCTKax CaMOKOMIIEHCAUHH HJH NPH YCTAHOBsE
IT-o6pa3Hpix KommencatopoB, B noc/ienneM ciyyae peko-
MeHAyeTCA Ha paccTosiiun oxoso 40 Dy ycTaHaB/IMBaTh Ha-
npasJasioliye omnopel. [Ipu mnepemelunenusx Tpy6onporo-
Ia B BepTHKa/NbHOA IJIOCKOCTH IO BJUSIHHEM Temiepa-
TYpHHIX AecopMauHuii NPHMEHSIOT MpPYXKHHHbIE TIOABECHALIE
omopel. Ha yuactkax TpyGONpPOBOAOB C CaJLHHKOBBIMH
KOMIIeHCAaTOPaMH yCTaHOBKAa NOABECHHX ONOCD He jomy-
ckaercs.

XapaxkTepHCTHKA CKOJbL3SIHX U KATKOBBLIX OIOP MpHBE-
nexa B taGa. 3 3—3.5.

Onoptl BeicoTolt 90 MM NPUMEHAIOT A TPY6ONPOBOIOB
€ TOJIIMHON H30JSLUHOHHO KOHCTPYKUHMH He Gosbuie 80 ma,
a BeicoTol 140 ma And TpyGOmPOBOLOB C TOJIIHHON H30J5-
HUOHHOHW KOHCTPYKUMH Gouabtie 80 mm M [pPH TPOKJagKe
TpyGonpoBOAOB B MOKPHIX FPyHTax.

Jura 11opMasbHBIX ONOP COOTBETCTBYET HaHGOJbILEMY
fIepeMeleHnio Tpy GONPOBOAOB IPH PACCTOSIHASIX MEXKIY He-
TIOABWKHBIMH ONOPaMH, MpHBeleHHbIMH najee B Tabna. 37.
JlnuHa YKOPOYEHHBIX OMOpP COOTBETCTBYeT BABOE MeHbluefl
BeJIHYKHE TeIJIOBOTO MEepemelleHHs TPYOOMpPOBOAa, B CBA3M
€ YeM BO3MOXHOCTb NPUHMEHEHHSA YKOPOUEHHbIX Oo1mop npo-
BepsieTcst NpH KOHUKPETHBIX PACCTOSIHUIAX MEXKNYy HENOABHIK-
HBIMH ONODPaMH, NDUHSTLIMH B MPOEKTE.

XapakTepHCTHKA NPOCTOH MOABECHOH OmOpHl TPyOOTpO-
BOJIOB TeIJIOBBIX ceTell mpuBenesa B Ttabn 36, B xoropyio
BKJ/IOUEHB! BCE IeTalH, BXOASILIHE B ONOPY A5 TPyG jlHa-
MeTpom g0 Dy =500 sm.

JinuHa TACH NMOABECHO ONnOpbl yCTaHABJIHBAETCS KOHCT-

2 — omopHasi TmaHTa, 3 — PONMK, 4 — ONOPHAN KOHCTPYKIHUS; 5 — npuBapHble Jiambl

PYKTHBHO B KaXIOM OTAEJbHOM CJyyae, B CBS3H C STHM B
Ta6a1 3 6 npuBOAATCA Bec oJHOro MeTpa TArH. CTaHdapThHiie
LJIMHBL TAT [PHHHMAIOT [0 HOPMAanfAM MAaUIMHOCTPOEHHS
MH 3957—62. MuHMMaJbHYIO NJHHY TAT IPHHHMAIOT:

JUIst TPYGONPOBOJAOB BOJSIHBIX TENJIOBBIX CeTefl H KOH-
JI@HCATONPOBOJOB — HE MEHee NEeCATHKPATHOTO TEemIoBOro
nepeMelleHHs] NOABeCKH, HaHGoJee yJaJeHHOH OT Hemon-
BHJXKHOH OMNOpHI;

IJs  NapoipOBOLOB — He MeHee JBaALaTHKPATHOTO
TEMJIOBOrO MEPeMelleHHs] NOABECKH, Haubosee yaaNeHHOH OT
FeNoABHIKHOH OMOPBI.

MaxkcumasnbHble MpoJeThl MEXKAY NOABECHBIMH ONOpaMu
JOMOJMHUTENbHO TPOBEPAIOT H3 YCJAOBHS TMPOUYHOCTH OMNOpHI
no HauGoJbliell AOmycKaeMol HArpyske Ha OMNoOpy, NpHBe-
neHHoft B taba. 3.6.

st oGecnieueHust pacueTHOro TEIIOBOTO HepeMellleHHs
onopel H yJydlleHHS YCJAOBHH ee paGoThl caelyeT mpaBH/Ib-
HO yCTanaBJ/HBaThb ONOPY NpH MOHTaxe, B cBfiau ¢ 3tum B
NpoeKTax OroBapHBAIOT CMELIeHHe OCH CKOJb3SIIHX ¥ KaT-
KOBBIX OIOP Ha TPyGOMNpoBo/je OTHOCHTENbHO OCH ONOpPHOMH
NOBEPXHOCTH (Hecylleli KOHCTPYKIHH) H CMeLleHHe OCH XO-
MyTa MOABECHBIX ONOpP HAa TpyOONpOBOLE OTHOCHTEIbHO OCH
KpemJieHHsI K HeCylleli KOHCTPYKUHH B CTOPOHY, HPOTHBO-
NOJIOXKHYIO TeIJIOBOMY MepeMelleHnio Tpyfonposoaa, Ha
BeJHUYMHY: KOPNYCa CKOJb3SIUHX H KAaTKOBHIX OHOp H XOMY-
Ta MOJBECHBIX ONOD — Ha IOJOBHHY TEMJIOBOFO YIJNHNEHHS;
po/IHKa KaTKOBbIX OMNOp — Ha YeTBEPTb TEMJIOBOro yJUIH-
HeHUs.

Kpome mnpuBefeHHBIX Bbllle THNOB MOABHIKHBIX OmOP
TPpyGOIPOBONOB MOTYT NMPHMEHATbCS APYrHe THIL ONOp, B
TOM 4HuCJ/JEe N0 HOpMaJAM MalUHHOCTPOEHUA.
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IpocThie nogsecHbie onopH

Xomyr MH 3941—62 Cepvra MH 3965—62
Qo
=
2 . Paamepbt B s
o«
= %
=
=" B al s B
Z = ec ec
Q Ilucgp | B |LUud
;__,‘ L B A s| b B i mem P o e
B3
(=
< o
e
gaé _ 1 2 3 4 5 6|7 8 9 |to|n 12 13
’ 57 1 285 ' 50 200 | 30 57—200 | 0,77
a N
~ 76 | 305 I 60 l 210 | 39 30| 76—300 I 0,9 |80f 8| 120 | 026
1 89 l 345 ‘ 70 240 ‘ 45 89—300 ’ 1,03
~ 3
108 ‘ 365 l 85 235 | 5 |, 40’ 108750 | 1,54
133 l 405 | 9% l 260 I 67 sn’ 133900 | 2,04
100{ 12| 140 | 0,42
159 | 430 | 105 | 275 | 80 50‘ 150-10()0' 1,80
500 1 125 | 325 50[ 194—1ooo| 3,03
J 194 98
495 ’ 130 | 305 80 194-1500! 4,70 |120 16, 170 | 0,90
560 1 140 l 355 50 | 219—1000 | 3,25 \100 12‘ 140 | 0,42
219 1 | 6
540 | 145 | 325 80 [ 219—1500 | 5,13
‘ 120/ 16 | 170 | 0,90
600 | 170 | 355 aol 273—1500‘ 5,73
2— ' 7 273 139 |—
4, - 630 l 190 [ 365 10 90' 273—32001 11.55’160 230 | 2.08
|
Y 670 ‘ 200 l 390 6 so' 325-—1800' 6,65 |130 200 ’ 1,85
k 325 165
L | { 695 I 215 I 400 1o|9u| 325-3400' 12,87‘160 230 l 2,08
JicK :
725 | 2% l 420 slsol 377—1800| 7,31 '130 200 , 1,85
Puc. 34 I 377 191
HC. pocTas TMONReCHas Onopa l n I , 0 |
tpyGonpoBonos Dy=>57 —+ 529 mm 755 245 430 377—3400 | 13,97 | 160 230 2,08
L e S am PO 790 | 260 | 455 10 | 90 426-—3200' 14,6 | 140 210 ‘ 1,9
7 — raifika uiecTurpaHHas &8 — raiika illeCTH- 426 216
rpaHHas HU3Kasi, 9—Hecymaﬂ KOHCTPYKUHA 815 | 270 465 496—4500 | 16,34 160\ 25 \ 950 [ 3,58
855 | 285 10 | 80| 4802400 | 14,4 |100] 20| 210 | 1.9
478 490 | 243
895 | 300 12 | 100] 280-5500 | 22,88 | 160 25 | 250 | 3.5
o0 | s 10 | 80| s30—4000 | 15.88 | 160] 20 | 230 | 2,08
529 520 | 268
950 | 325 12 | 100 s30—s500 | 24,32 | 160 25| 250 | 3.58

NMpumeuanwua: 1. Oag tarn ¢ ywkoM no MH 3959 -62 Bec onHoro MeTpa TSTH TNPUHUMAE
2. XOMYTH MOIBECOK NPUMEHSIOT B MUIOAHEHHM |, COOTBETCTBYIOUIEM TeMrneparype TeILIOHO
3 Marepuan setanei MoIBECHBIX OMOp TpYOONDOBOLOB
XoMYT nonsecku — noayxomyt Cr. 3 no TOCT 380—60, Goatet Ct. 5 no TOCT_ 380—60 u
past Ct. 4 mo TOCT 380—00, yuko Ct. 4 o TOCT 38)—60, waunda crats 10 no FOCT 1050 —
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pet Tpy6onp
TaG6auna 3.6
tpy6onposogos no MH (puc. 3.4)

T 5 LIan6 55 |z a
ara peabboBas - - aiba , @
MHp3957—62 Ywko MH 3960—62 Tara ¢ ywxom MH 395962 FOCT 6957—54 58 §§P )

Sea EKU% g9

z | =29|s227| &S

: s | 2 | % |EE2isEeg| St

Bec Egg g E| CeB |[CEEB =g

d onHoro| di ! r Bec d e S 3 =R = o
poam | WHMOP | yerpa |pam |sum |Ban |HHOD]| 5z | 5 ym | 5 s | Mudp 555 23 2 Bec Bec g?
B K2 =2 e g oxuolt | onxodt [ S

ool af o | radxu | raiku =

“JOm§< < o o % < o

DZom| TS - B K2 B K2 T =

1 15 16 | 17 18 | 19 20 | 21 22 23 24 25 | 26 27 | 28 | 2 30
0,2
MI0 |MI0XL, | 0,62 | 10 35 | 65| 10 | 006 | M0 | 85 [MIOXL, | 002 | 22 |0,00408] 0,012 | 0,009| 0.3
0.3
0,75

0,9

1

1

MI6 | MI6XL,| 1,58 | 16 55 10 16 | 0% | M6 | 12 | MI6xL,| 006 |32  |0,0139t | 0,03 | 0,021

1.5

1

15

1,5

M2t | M24xLi| 355 | 24 | 80 l 14 24 |0,86 | M2 | 18 ‘M24XL2\ o,1sl a5 o,omsl 0.11 | 0,058 | 3,2
M20 | M20XL,| 2,47 | 20 | 65 ’ 12 I 2 | 0.49 | M20 | 14 M20>(L2I 0.11 l 38 0.02474, 0,065 | 0,03 | 1,8
m24 {M24)<L1l 3.65 | 24 | 80 | 14 ) 2% | 0.8 ' m24 I 18 'M%XLZ 0.18 | 45 |0.03453| 0.11 | 0,058 | 3.4
M20 |M20><L1| 247 | 20 65 1 12 ‘ 20 | 0,49 I M20 ‘ 14 'MszLz 0,11 | 38 '0.02474| 0,035 o,oael 1.8
3,4

M24 | M24XLy| 3,55 | 24 80 14 24 | 0,8 | M24 | 18 [M2txL,| 0,18 | 45 |0,03458 0,11 | 0,058
3,2
|

m27 ’MzuLl 4,5 l 27 9 | 16 \ 27 ’ 1,2 i M27 I 19 |M27><Lz 024 ' 52 lo,oszg‘ 0,165 | 0,091 \ 4,5
M0 [meox, | 247 | 20 | 65 | 12 | 20 | 040 | mo | 1 | mooxe| oan | s o047 o065 | 0,085 | 2.4
Moo |maoxri| 555 | 30 | w0 | 175 | 30 | 1.6 | M | 25 | mwxn] 0.3 | 55 [o.oess] om | oms| s
Mo [morxes| 45 | 2 | e | e | 2 | o2 | mer | 19 morxr] o | s |o.0ss8 o165 | 0wss| 4
M0 |M3oxLy | 555 | 30 | 00 | 175 | %0 | 168 | m3o | 225 |maoxi,| o35 | 55 | o.0c363) 0.281] o016 5.5

1oT no rpage 16, a Bec ywka no rpade 21.
cutens xo 450°C.

craab 40 mo TOCT 1050—60, raiiku Cr. 2 no TOCT 380~ 60 u craab 35 mo T'OCT 1(50—60; cepbra nozsecvu C1, o no TOCT 380—60; Tsra pesnio-
60; raiiku crtaap 10 mo TOCT 1050—60.
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3.2, HEMOABU)XHBIE OMNOPHI

HenoxBuXHble onoph (GHKCHPYIOT OT/HeNbHBIE TOYKH
Tpy6onpoBojd, AeNAT €ro Ha He3aBHCHMBle B OTHOWICHHHU
TEMIEpaTyPHLIX YAJIMHEHH{l YUacTKH ¥ BOCIPUHHUMAIOT YCH-
JiMsl, BO3HMKAaWllMe B TPyOONPOBOJAX NPH Pa3JHUHEIX CXe-
Max H cnoco6ax XoMIeHCanuH TeNJOBHX YJHHEeHHI.

Hernoasu»Hble ONOPHI IpelycMaTpPUBAIOT Ha TPyGompo-
BOZAaX IIPH BCeX crioco6ax MPOKJAaAKH TEMJIOBBIX CeTel.

MecTa ycTaHOBKH HENMOABHXKHBIX ONOP COBMEWIAIOT, Kak
NpaBUJO0, C y3JaMH OTBETBJEHHI TPy(, MecTaMu yCTaHOBKH
Ha TpyGOnpOBOaxX 3amopHOil apMaTyphl, CAJbHUKOBLIX KOM-
MeHcaTopoB, PPA3EBHKOB U APyroro 060pyAoBaHUS,

Paccrossunsg MeXAy HeMmOABHKHEIMU OIOpaMH OMpejie-
JAI0T pacyeToM Tpy0 Ha NPOYHOCTb H KOMIEHCHpYIOIIeH
CTMOCOGHOCTLIO CaJbHHKOBBIX KOMIIEHCATOPOB.

Paccrosnue MeXay HENOABHIKHBIMH ONOpaMHU N0 KOM-
MeHCHPYIOWEH CNOCOGHOCTH CaJlbHHKOBBIX KOMIEHCATOPOB
ONpedeNsoT 1o popmyne

Qpacy
L=—"P2 (3.2)
@ (¢ -~ ty.0)
Te Qpacy— PacueTHass  KOMIeEHCHpYyiolllass  CrocoGHOCTh

CafbHHKOBOTO KOMIIEHCATODA B MM,
t — pacueTHan TemmepaTypa Temonocuresns B °C;
fu.o— pacdyeTHas TeMIepaTypa Hapy’KHOro BO3AyXa

JJIst IPOeKTHPOBaHHus oTomiaenust B °C;

Ta6auua 37
PaccTosHua MeXay HeNOJABHKHLIMA ONOpPaMH

@ — Koa(punHenT JHHeHHOro pacliupeHust TPyGHOM
cramu 8 mm/m °C.
Pexkomenayempie pacCTOSHHA MeXJy HENOABHRKHBIMH
onopaMH naHbl B Tabn. 3.7.
TaGauna 3.8
HenonsuxHueie onops TpyGONpoOBOAOB
no MBH 1316-56 ¥ MBH 1322-56 (puc. 3.5—3.7)

F o
4 - = -——:’ "
- jzm.i_ T
L RN % u
; -

Puc. 3.5. IlenonBumHble onopbl TpyGONPOBOAOB €
BePTHKAJbHBIMH  ABYXCTOPOHHHMH ymopami. Tum I
nas tpy6onposonos Dy =32 76 mm
1 — ynop; 2 — Hecymas KOHCTPYKIMSI

TpyGonposojos
° Komnencaropst T1-06pasubie %‘3}’;;‘::3;&’;“
&
g PaccTosuus MeXIy HEmOABHKHHIMH ONOPAMW B M IpH mapa-
" Merpax TeNJIOHOCHTes: Ppad B x2¢/emt, t B ° C
& Puc. 3.6. Hemoasuxubie omopbl TPyGONPOBOJOB ¢
sx |6 2 o |5 |5 = |8 |6 2 |« |= BEPTHKAJbHLIMH ABYXCTOPOHHHEMH ynopamu. Tum II
£2 ugsiglial el ielislnsyallslls 75 TpyGonposonos D y =89 =219 um
24| 0= e W8 ;lcm o= oB| 0T | ©3 on| ©R| VR ! — ynop; 2 — Hecymias KORCTPYKIHA
5| &0 2 &0 2 80 3y B En 3 S0 S
»Q A Wl w R (< D O SO S DGR VR (i TR s R Y B S
55 | — 50 | 50 50 50 - | =-1= £ N (|
32 50 50 | 50 50 50 — U L%@f— l"\ -
40 60 60 | 60 60 60 - ~| = T / N Z(
50 60 60 | 60 60 60 - - = )\ ) :
70 70 0 | 70 70 70 S R SIS L + -
80 80 80 | %0 80 80 — - = ] X/ / ?
100 80 80 80 80 80 70 60 | 50 N //// L
125 9 9 | 90 80 80 70 60 | 50 === i
150 100 100 | 990 80 80 80 70 |60 | S “_( ;
175 | 100 100 | 100 90 80 80 70 | 60 — < !
200 120 120 100 100 80 80 70 | 60 e (] = e oy
ggg i;g 1‘;8 igg igg 138 }88 7’8 gg Pyuc. 3.7. HenopsuxHubie onopsl TpyGOApPOBONOB ¢ BepTH-
950 110 120 | 120 120 100 120 0 | 6o KaJbHBIMH JBYXCTOPOHEHMHU yrnopawi, Tun 111 gas tpyGo-
400 160 140 | 140 120 100 140 100 | 80 IHPOBOIFO,’? Dy =273 +1020 mat
450 | 160 140 | 140 — — 140|100 | 80 T YUOp; © T NECyad KOHCTPYKIAH
500 180 160 | 160 — — 140|100 | 80 3 Pasmepsl B Mk Lo’
600 200 160 | 160 — - 160 | 100 | 80 g= £3nm
700 200 160 | 160 — — 160 100 | 80 qa| T LR
800 | 200 169 | 160 - — 160 |100 | 80 3213 S Bec 1532
900 | 200 | 160 | 160 | — — | 160 |100 | 80 gzl gl o | H h a bo| " |5E%
1000 200 160 | 160 — — 160 100 { 80 251 = 5] 25E
o = =} S 5 g
jen] ; = jem} Toam
MIpuMeuaHue PacCToAHMA MeXAY HENOABUXKHLIMM OMNO- 32 1316-01 170 [ 45 | 20 | 51 l 0,82
pamu TpyGONPOBOAOB HAa Yy4YacTKaX CAMOKOMIEHCAIMM DEKOMEHIYeT- I
€5l NPpUHEMAaTb He GoJjee 60% OT yxasaHHbIX B Tabanue npaa IT-o06- 38 1316-02 180 | 50 J 95 l 51 I 0,89

[a3HbIX KOMIIEHCATOPOB.
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g PasMephl B Mat . - Pasmeptt B An Han60on-
23 L E &2 wias ropu-
£al . Bec |SE° 2e | o sz | Cocernn
£a| S S I giz 253 i
e 528
g8 & T aE B2 | w62 | s o 1,12 .
57| |s o 20| 0 | a0 | s | o s | 1622 | 160 8 | 112
a6 | fwsod 20 | w0 | w0 | s | 1w . 5 | w62 | 166 | 50 1,24 5

1,
89 w1505 250 | 15 | 40 | e | 186 57 | 1ste21 | 20 | oo 2,2
| |wsos] 20 | 1m0 | 0 | e | 2.3 % | 6o | 2:e | 0 | o | 24 \
133 | 11 | 116 07 206 | 15| s | e | 218 | 15 8 | 26 | 2s0 | 70 2,42
E; 1316 08f 320 185 60 80 | 2,86 | 2,5 108 1316 27 230 80 | 110 3 42 3

|
219 60| 30 | 25 | 80 | s | a5 | 48 TaGauna 310
Henoppnikuele 10GOBbE 0MOpSHI TPYGONPOBOLOB
o [ ot we | as | s | w00 | a9 | 7 unos 11 u 111 no MBH 1316-60
395 w20 so0 | se0 | 120 | 180 | 1 [ 10 Y (puc. 3.9 u 3.10)
871 132 0s 50 | a0 | 10 | 130 | ws | 15 .
a6 | |wod o6 | 40 | 10 | w0 | 2 | 2 r :r ! '(_ —
- //T\\;d“-l
478 13205 oos | sw0 | 10 | 160 | 17,7 | 28 Tl= g 1 e 4,
— oy -
s20 || 1320-06 710 | se5 | o0 | 220 | 2m2 | 85 § === [
630 207 820 | 665 | 20 | 20 | 223 | w0 == i T e e
720 132208 o0 | 755 | 200 | 350 [ 346 | 70 I ‘P ﬁ J'
o0 | (oo 10 | s | 20 | 2o | a4 | w S O L —
920 12210 130 | 955 | s0 | a0 | 616 | 10
—_ Puc 39 .To6oBsle HemoABHKHbIE ONOPBI TPYGONPOROIOB
1020 1322 11 1220 | 1085 | 50 | a0 | 8.4 | 130 Tun II ans TpySonpososios D = 133 — 377 mm
rongago“i&,q aHHe Marepuan — craap Mapxy Cr3 mo ! _yn%%oén;;gc&?ig ﬁ?ﬁﬁ%ﬁgug&nﬁ_w;ﬁ%ﬁ 2’4—)‘2 32;10111-1"1"5
Ta6auma 39

HenopBukHble J06GoBbIe OMOPHI TPYGONPOBOLOB
tuna | mo MBH 1316-60
(puc. 3 8)

-

Puc 38 JloGoBbie HEmoABHIKHBIE ONODH TPYGOUPOBOJOB
Tun I anst tpyGonposoios Dy =32 — (08 un

I — ynop 2-— "eCyllas KOHCTPYKIMA, ¢ — 3a30p 30 Mm 3amONHHTL
NpOKJanKaMu K3 JIMCTOBOHM CTajiu TOJIIHHONW 2—4 mm

Puc 310 JloGosme HeNoJABHIKHLIE ONOPHl TPYGONPOBONOB
Tun 111 past TpyGonposonos Dy =194 — 377 mm

1 — ynop, 2 — Hecyliasl KOHCTPYKIMSA ¢ — 3a30p 30 wmam 3aTCJIHUTHL
TpOKJAaNKaMu M3 JIMCTOBOH CTaJM TOJUHHOK 2—4 MM

Hiun6oab

&3 | Homep MBH Pasmepsl Bec B k2 uis ropu-
=i B MM
R 30HTaaAbHas
; e ocess Ha-
:az)q IPyska B m
Scg (Mol | mn I A | B | 2 | ran 11| o 1T
=83 i | T 11 ' i

133 1316 28 — ‘ 296’ 950 | 120{ 6,16 — 4 ‘ —
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ITpodoaxcenue raba, 3.10

. Pasmeptl H bors -
=3 Homep MBH asuvep Bec B K2 mas ropu-
’§ e P B MM 30HTAAbHAS
T a® oceBd4f Ha-
EEQ" TPy3Ka B m
Eéé tan 11 | Tun 11| H | B ! | tam 11 |tun 111 o 11 mn
159 | 1316-29] — | 340 7.6 | — =
194 | 1316-30] 1316-35 376| 100 130] 7.56 | 15,1 5 |12
219 | 1316-31) 1316-35) 400 752 | 15 15
273 | 1316 32| 1316-37| 476 12,1 | 24,2 6 |20
325 | 1315-33) 1316-38 530} 120| 162 12,1 | 24,2 25
377 | 1315-34 1316-39! 580 12 |l 2a | 8 |32

TMipumeuadue Marepuan — craab mapku Cr.3 no F'OCT 380—60.

B 3amucumocTy oT cmoco6a mpok/iafku M MecTa ycTa-
HOBKH MPUMEHSIOT HENOABUAKHbBIE ONOpPbl C BePTHKANbHLIMH
ABYXCTOPOHHHMH ymopamy, J06OBbie, IIHTOBble H XOMYTO-
Bhie. XOMYTOBbIe ONOPHL, KaK NPaBHUJI0, NPHUMEHSIIOT IPH Hall-
3eMHON mpokJanke Tpy6onpoBoaos. Onopsl ¢ BePTHKAJLHbI-
MH JABYXCTOPOHHHMH YyHOpamMH H J0GOBbE NPHMEHSIIOT NPH
YCTAHOBKE HX Ha KapKacaX B TOHHEJSX H MpPH NPOKJAajKe
Tpy6ONpoBOAOB B HENPOXOAHLIX KaHadax. lllutosuie onopw
NPUMEHSIOT MIPH MOJ3E€MHOH NpOK/aaAKe B KaHajgax H Gec-
KaHanbHo. XapakTepHCTHKA HEMOABHIKHBIX OMOp 1aHa B
taba. 3.8—3.13.

BeIGop HEmOABHKHBEIX OIOP MPOH3BOAAT N0 HaHGOJL-
wefi ropu30HTaNbHON OCceBo#l HATPY3Ke, Ha KOTOPYIO paccyM-
TaHa JaHHas omopa.

TaGauma 3.11

Henoppuxubie No6oBnie onopw TpyGonposogos tunos IV u V no MBH 1316-60 (puc. 3.11 u 3.12)

Puc. 3.11. JIo6osble HenoABuKHBIe onopul TpyGonporonos. Tun IV ang tpy6onposo-
aos Dy =428 =+ 1020 mm

1 —ynop; 2— ayra; 3 — niaHKa; 4 — HeCcyulas KoHCTPyKUHMf; ¢ — 3azop 30 mm 3amOMHHTH OPO-
KJAagKaMu H3 JMCTOBOH CTAjJH TONIMHON 2—4 MM

Puc. 3.12. Jlo60oBble HemoABHXKHBIE OMOPH TpyGonpoBomoB. Tun V aas TtpyGompoBonos
Dy =426 = 1020 mm
{— ynop; 2 — ayra; 3 — nsaHka; 4 — Hecymasi KOHCTPYKUWHA; ¢ — 3a3op 30 MM 3aNOJHUTL NPOKIAZKAMHU
’ H3 JUCTOBO{ CTafdH TOJULHHOH 2—4 mm
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Hapyx- Hauboabwas ropuson-
bl Y- Homep MBH Pasmeps B mam Bec B ke TaAbH i1 OCtBas
ameTp H rPysKka B m
TPYyOuI
D:ys MM | TaO IV l un V I H l B ’ ! ' N A ™ [V l ™o V ™n LV an V
26 | 131640 | 131048 | 630 292 w6 | a4 | e
160 292
o | w4 | 13649 | 6% 330 0 | w4 | el 2% 60
s20 | w2 | weso | 70 | 10 | w2 | 350 20 | ossa | et
60 | 13648 | mest | s | 200 414 252 | s | 0.4
287 40 100
720 | 181644 | 13652 | e | 220 470 86 | w1 | 973
80 | wie4s | w65 | w80 | 210 s | sn | w6 | e | s | s
020 | 131046 | 181654 | 100 | 210 316 sz | s | ma | s | e | 1
00 | 64 | 8055 | 1260 | aw 68 | sm | 1 | a2 | s | 200
IMpumeuaunue Marepuaa — craap Mapku Cr3 mno TOCT 380—60
Ta6auna 312 53 - PasMephl B MM : =t E
» 5 N B2 o
HenoaeukHble IWHTOBbie OMOPHI TPYOONPOBOA OB =8 §, E > o |2 E E -
no MBH 1329-60 (puc. 3.13 u 3.14) g x| 2 N o g 12ESZ
>’;Q < D Dyt c { = @ o 2° Z_
s || 3 gl g |E&sE
54 83 | & ot > R
0y 0% 0,
132021 190 % 435 | 5
108 il S,
1320-22 230 110 743 | 12
T~ r 133 1329 23] 220 90 5.13 8
/A = 20 %0
-1 120-24) 20 110 8,51 | 15
= , 159 1329 25| 250 50 6,04 | 10
132 26 200 110 9.5 | 20
1320-27] 300 112 11,4 ‘ 12
194 _
; 1 1329-28] 370 132 8.7 | 2
Puc 313 IlllutoBble HEMOABHXKHBLIE ONOPLl TPvGO 010 1329-29] 350 112 15,6 | 20
nposozos Tun 1 mns tpyGonposogos Dy =108 = —_—
poBoa A 102‘)3' MMp 1 1320-30] 400 132 23,7 ] 35
{ — mut, 2 —pe6po, 3 — Hecymaa KOHCTPYKUMHA ¢ — 3a30p PPN
3amMONHHTL acGecToBbiM muypom mo ['OCT 1779—55 273 1329 31‘ 40 20 132 €0 19,2 I 2
1829-32] 470 132 295 | €0
1329 33 400 132 2 | a0
325 -
’ 7 1320-34] 520 162 $5.6 | 65
O
/ 1320-35) 520 132 %5 | a0
- / 377 — L
= - = 3 1329 36| 600 162 53| 75
v—\ (
{ J 1] 12037 50 | — 132 28,9 | 10
s (s 1 ~~ ) l ]
&
196 1329 38| 620 178 €0.4 | 0
— J/ 1 M Il
— =4 1320 39| 660 23 | | 79 | 8
7 4
059{ i]1s2040] 630 [~ |4 132 B | 3
i 1 —
1%, 478 1329 41| 680 178 672 |
mol— "' lss| |-
Puc 314 llIuToBble FEMOABUXKHEIE ONOPH TPpyGOMPOBOIOB 1329 42[ 730 208 50,5 ’ 100
Tun 11 anas Tpy6onpoBonos Du =426 1020 um
{ — wut, 2 — pedpo, 3 — KOFLUO, 4 — Hecyllas KOHCTpyxkmus, ¢—3a- 529 1]1329 431 690 | — 162 | 36 b 41,5 ’ 45

30p 3a00J4HUTb ac6ecTosbiM mHYpom no I'YCT 1779—55
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ITpodoascenue Taba 312 Hpodorrenue maba 3-12
b Paamepsl B i 3 =, & - PasMeput B mM S g R
263 |z v gEzel | =83 |3 s Sfza
2.2 | & | Homep = Bec |ZZEt £c= | €| Homep 2| Bec |3Eag
o 2o L
ééqm : MBH D ol e ! 5 B K2 § § g Z 20E,Q:n Z MBH D D, | ¢ = B K2 ‘§ § g %
o o e ol aw
53 |E 5 £€23 | ZE3 | & 5 =22
1329 44| 750 208 85,6 | 85 1329 53] 1000 242 169 | 140
529 | 11 610 82 | ——"0 7 1 goo
1329 45| 800 238 w7 | 1% 1329 54 1150 272 232 | 235
1] 15045 790 | — 162 |36] 46,3 | 50 ] 1529 55| 1000 | — 196 o5 | e
60 | |13 47| 850 o 203 9%5.4 | 9 o0 | |13 56] 110 ool 40 |22 187 | 150
_ 30
1329 48] 910 40| 238 1 | 150 1329 57| 1260 272 29 | 20
1] 1329 40| 880 | — 162 53 | 60 1| 132 58] 1190 | — 196 102 | 90
720 1329 50| 940 208 09 | 110 1020 1329 59| 1280 242 207 | 120
11 800 30 mj——L " 100
1329 51| 100 238 147 | 185 1829 0] 1360 832 34 | 830
820 ] 1} 1329 52| 980 I — 196 82,7 [ 10 IMIpumeuanue Marepuan — crane mapku Cr3 no [OCT
80—60

TaGauma 313

HenoageuikHble XOMyTOBble ONOpsl TpyGonposoaos no MBH 2347-63 (puc. 3.15—3 18)

|
-

-} o
o J

"
14
¢

Dyc 315 HenopsuKHble XOMYTOBBIG ONOPBI Puc 316 Henoasuxubie XoMyTOBBE ONOPH TPy
Tpy6onpoBonoB Dy =76 —108 »m  Hcnonue Gonposonoe Dy =133—-1020 mu Hcnoanenne 1
e 1 I ynop, 2 — xOMYT 3 - Hecyllast KOHCTPYKUHS ¢ — 32

3)p ne GoJabiue 30 mau

} —ynop, 2— xomMyt J — "ecyulas KOHCTPYKIHS
¢ — 3a30p He Goabmie 30 Mx

]

_j_

Puc 317 Heroneuwnble XOMyTOBLIE Omoput TpyGoO Puc 318 Henonsukubie \oMyTOBHe onophi Tpy6o-
npoBojioB Dy =76 — 108 mm Wencanenne 11 nporonos Dy =133 — 1020 mm Hcnoanenme 1

] -—ymop ? - xOMyT J — Hecylllas KOHCTPYKIHSI ¢ — 3a30p ! —ymop 2— XOMyT, 3 — HeCyulas KOHCTPVKUMA © - 3a30p
ge Goawuie 30 Mmm He GoJblre 30 mm
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Hauboabluas ropusoH- Hanboabwasg monepeys
e Homep MBH PasMepbl B MM Bec B Kxe TajlbHas OCeBafl HArpys- Hasi Harpysxka P B T
S ka Q B T IpH mapamer- npH mapaMeTpax Tell-
s T = : b | o | = | Phag s e 50T | e ¢ 3%,
AR EE P e A R P = | & - I L R
— = 2o = — = H o o
NI SlEEE Y Y Y EE e
g8 | g | 8 5 | EE |EE2z| B | 2 |l ol A AN B
76 | 2347-01] 234721 108 I I | 110 ez | et |20 | ot2 | w2 | 2 | 12| 1.2
89 | 2347-02] 2347-22| 115 5| s s | 1es | 3 | 15 s | 15
108 | o347-03 2347-28) 135 | 80 |10 | 85 | 125 oo | 5s |22 | 221 ] 35 | 2 15 | 35 | e b
18 | 2347-04 234724 148 | 90 [120 | 98 | 13: 357 | 366 | 4 | 3 3
2,5
150 | 2347-05] 2347-25] 170 1o | 150 43 | 445 | 6 | 5 | 25| 4 \
194 | 2347-06] 2347-25] 188 | 100 130 | 138 | 170 495 | a5 | 8 | 6 | 3 3
219 | 2317-07| 234721 200 o | 190 5.2 | 55 | 10 | 7 | 4
60 | 30 8 5 4
273 | 2a47-08| 2347-25] 238 170 | 220 790 | 82| 15 | 10 |
325 | 2347-00] 234720 255 | 120 162 | 195 | 255 o5 | 1090 | 2 | 15 o
377 | 2347-10] 234730 20 220 | 280 0 | us| s | w 9 7
a26 | 2347-11] 2347-31) 315 a5 | 305 [s060| 126 | 143 | 18 | 25 | 15 12
160 |22 |— L 7
a8 | 2817-12] 2347-32] 340 o2 | %0 131 | 148 .
_ 5
520 | o347-1a] 234733 365 |10 | 232 | 208 | a6 14,9 | 16,8
630 | 2347-14| 231734 435 | 200 348 | 430 23 | 2.4
287 40 20
720 | 2347-15] 2347-35) 480 | 220 295 | 475 2%5.2 | 23,8 - | - I -
820 | 234717 034735 s30 | 240 a5 | 55 | 10080 | 32,8 | 3.8 | 50
90 | 2347-16] 234737 580 270 |s16 | 405 | 575 5.4 | 307 | 2
1020 | 9347-18) 2347-38) 620 | 300 515 | 6% 81,1 | 40.7 | 80

Tipumeuannsa 1. Marepuan — cranb mapka Ct. 3 mo TOCT 380—60.
2. Onoppl XOMYTOBHE NPHUMEHSMIOT A4 TPYGONPOBOAOB IHaMETPOM DH == 76 + 1020 MM a5 MAPaMCTPOB TeIOHOCHTENEH Ppa

<16 kac/em?,

<« 150°C, a aas TpyGONMPOROAOB AHAMETPOM Dy = 76 = 426 MM 1N MapaMeTPOB TEINOHOCHTEAel Ppaﬁ < 36 Keelem?, < 425°C,
3. XoMyThi He HOMKHBLI MOABEPTaTbCsi ACHCTBUI0O OOKOBHIX HArpysok. [is BOCHPHUATHS OGOKOBBIX HarpysoK KOMKHbH GbITb NMPEAYCMOTPEHB Clrie-

nUanbHble yHopHl.

Nauuy XomyToB [ ucnonueHus | yTOYHHTb TPH MOHTAaXKe B SaBHCHMOCTH OT 3230pa MeXAY TPyG6oit u 6ankoil.
5. Koncrpykuuio (Hpoduab) 1 pasmMepsl ONOPHHX §aNOK ONPeleNsioT NP MPOEKTUPOBAHAM, IIPU HTOM YNOPH AO/MKHBI MpPHAEraTh I0 BCei
IUIOIALM C 3430POM MeEXAy ONOpHOH KOHCTpYkuHEeH n TpYOoh He cBrime 30 MM,

3.3. ONNOPBI TPYBONNPOBOJOB,
NMPOKJIAZBIBAEMbBIX HA TPYBAX

[Tpu NpoeKTHPOBAHHH TEMJOBBIX CeTelf yacTo BeTpeya-
#0TCSl CJIy4aHd, KOTAA SKOHOMHYECKH Leecoo0pa3sHo HCNoJb-
30BaTh TpyGonposox GéJbliero anaMerpa B KayecTBe HeCy-
qlefi KOHCTPYKUMM JJIS1 NPOKJaJKH Ha HeM TpyGonpoBoja
MéHpIIero fHaMeTpa (mpoknanka «Tpy6a Ha TpyGe»).

MoOCKOBCKHM OT/I@/IEHHeM HHCTHTYTa Temnoa/exTponpo-
eKT paspaboransl paboune yepTeXXH OMOPHHIX KOHCTPYKIHH,
yCTaHaBJMBaeMbIX Ha HuXHe#l TpyGe G0ubluero auamerpa
(Dy =273 +-1020 mm) AnA NOABHXKHOTO ONHPAHHs BEPXHEro
Tpy6onpoBosa MEHbmero Auamerpa (Dy=57-- 325 mm) u
JIJIS1 €r0 HEMOJBUIKHOIO KPENJIEHUS.

Temnepatypa TemsMoHocuTedss B Tpy6ax npu npuMeHe-
HHH OPOKJalKH «TPyGa Ha TpyGe» AOMKHa ObiTh He Bhille
300° C; xpoMe TOro, NpH 3TOM crnocofe NPOKJANKH Heo6xo-

JHAMO MNpPeAyCMAaTPHBATH H3OJAMHIO OMOPHHX KOHCTPYKUHM
Ha HHXHeft Tpy6e A/ YMEHbIIEHHS TENJOBHX MOTEPb TPY-
GonpoBonaMH.

OnopHble KOHCTPYKUHH AJISI NEPEMEUIEHHS CKOJb3ALLHX
onop BepxHero TpyGonpoBosa paspaboTaHel TPex THIOB:

a) oceBOTO MNepeMelLEeHHUS;

6) ocesoro nepemellleHusi ¢ HaNpaBJSIOWUMH YIOPAMH
(puc. 3.19 u 3.20);

B) OCEBOro H momepednoro nepemelnenus (puc. 3.21 H
3.22). Kpome Toro, pazpaborana onopHasi KOHCTPYKUHUS JJs
HEMO/BHXHOrO KPENJIEHHS] XOMYTOBHIX ONOpP BEPXHEro TPy-
GonpoBona (puc 3.23).

OchoBHble raGapyUTHBIE PA3MepBl OHOPHBIX KOHCTPYKHHI
npuBefieHnl B Taba. 3.14, a paccTosiHuA MeXAY MOBEPXHOCTA-
Mu Tpy6 N5 TUX KOHCTPYKuuit — B Taba. 3.15

[Tpu npuMeHenHH NpoKaaiK# TpyGompoBonos «Tpyba Ha
Tpybe» PeKOMEHAYIOTCS ABe cxeMbl pPa3MelleHHs KOoMIeHca-
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Puc. 3.19 Onopnasi KorcTpykiyisi Ha TpyGe
Dy =250 = 350 mm

1 — ckoGa; 2 — peGpo; § — KOpNyC CKOJb3suleil OMOpEI;
4 — ynopel TONBKO IOJSl HANPaBJAMIOIIMX ONOP
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Pruc. 3.20. Onopras koHcTpykuusi Ha TpyGe Dy =400--
-+~ 1000 mm

1 — nonymika; 2 — pe6po; 3 — ocHOBaHue; 4 — pe6Gpo; S—Kopnyc

CKONb3ALEeH OMOopbi; 6—YMNOPH TOJBKO JJA HAanpapiasIOU{HX ONOP

vx AT
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Puc. 3.21. Onopnasi KOHCTPyKUHs Ha
Dy =250 --350 mn

1 — cro6a; 2 — peGpo; J— Kopnyc CKOAb3filliefi OIOPLI

TpyG2

Puc. 3.22. Onopnasi KOHCTPyKuHs Ha Tpy6e Dy=400--
-~ 1000 nm

! — noaymka; 2— peGpo; & — ocHoBaHue; 4 — pe6po; 5 — KOp-
Iyc CKOAb3filllell OMOphI

— T

2 AT

Puc. 323, OnopHasi KOHCTPYKLHSI B KOMIJIEKCE C OIOP-
HeMu Gadkamu Ha Tpy6ax Dy=250-- 1000 mm

! —noxnymka; 2 — pe6po; § — ocHoBanue; ¢ — peSpo; 5 — onop-
Has GanKa; 6 — HENOJABWIKHAS XOMYyToBad oliopa
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/
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Puc, 3.24. PekoMeHAyeMple cxeMsl pasMelle-
HHsi KOMIIEHCAaTOPHLIX Y3J/I0B NpH IPOKJAalKe
«Tpy6Ga Ha TpyGe»

a — HHXKHHI TpyGomnpoBon ¢ I1-06pasubiM KOMMNEHCA-
TOPOM; 6 H 6 — HUXXHHIl TpyGONpPOBOA C CaJbHUKO-
BBIMM KOMIIEHCAaTOpaMHu; [ — BepXHUH pr6onponon
2 — HUKHHE TpyOonpoBoa. B KpyXKax J[aHa HY:
Mepanus TO4eK K pacyeTHbIM (opmyncm (3.7) u (3. 8)
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TODHHIX y3J0B (puc. 3.24) u cjelywolllee codeTaHue auaMeT-
poB TpyG:

Huxxuaa tpyGa Bepxusa TpyGa

Dy B MM Dyl B MM
250 50, 70, 80, 100, 125
300 50, 70, 80, 100, 125. 150
350 80, 100, 125, 150, 175
400 100, 125, 150, 175, 200
450 100, 125, 150, 175, 200
500 150, 175, 200, 250
600 150, 175, 200, 250
700 150, 175, 200, 250, 300
800 200, 250, 300
900 200, 250, 300
1000 200, 250, 300

Ta6auua 3.14

Fa6apuTbl OMOPHBIX KOHCTPYKUMIA
no ueprexkam «TenoanekTponpoekTa»

H MIupnaa A B MM Havsa B B Ma
HKHSAS
Tpyba A 0CeBO- Aas oce-
HaPyKHEIM EHBC(;Z; nﬂzoi_)ge- TO W Tio- M:m?ge- BOTO U NO-
AMAMETD OM epPeyHoro nepeyHoro
D. B MM nepeme- | TEP nepeme-
H meHu s nepeme- WeHns nepeMe-
HIEHU S HICHUS
100
273 170 150
150
100 300 200
325—478 150 200 200
200
100 300
529—1020 120 260 400 250
- 400
200

Ta6auma 3.15

PaccTosinus mexay moBepxHocTsiMa TPYG H
B 3aBHCHMOCTHM OT COYETaHMs /i W h

h B MM 100 150 200 100 150 200
h1 B MM 90 90 <0 140 140 140
H B un 190 240 200 240 290 340

Paccrosnne MeXIy HenoJBHKHLIMH ONOpaMu Ha Ips-
MBIX YYacTKax BEPXHHX TpyOONPOBOJOB MOXKET MPHHUMATh-
Csl IO JONYyCKAaeMOMY PAacCTOSTHHIO MEXJy HENOIBHKHBIMH
omopamu JJisi HHXKHero TpyGonposoja (cM. Taéa. 3.7) ¢ npo-
BEPKOIl €ro N0 APHHATBIM radapuraM omop, UCXoAsi H3 JO-
IYCTUMBIX OCEBBIX NePEeMeIleHHi ¥ ¢ COONIONeHHeM YCI0BYS,
yTOGH MUHHMaJbHAs IJUHA CONPUKOCHOBEHMS CKOJb3ALIMX
onop ¢ ONOPHON KOHCTPYKUMEH AJsi NPSIMBIX yYaCTKOB TPY-
GonpoBojoB Gula He Menee 100 mm.

IIpoBepKy paccTOsiHHII MeX[y HemoABHKHBIMH omopa-
MH 1O [ONYyCKaeMOMY OCEBOMY MepeMeIleHHI0 OMNOPHLIX
KOHCTPYKHUHMA 3aJlaHHBIX raGapHTOB MOMHO MPOH3BOAHTH MO
dopmynam:

aasi cxeMbl @ (cM. puc. 3.24)
_ L1+ 5-—200
0,5 (84 + 85)
st cxeM 6 H 8 (cM. puc. 3.24)
Ly+ 5—200
L= M,
oy
rue L — paccTosiHMe MeXJIYy HENOABHXKHBIMH ONOpa-
MH B M;
b5 — [JIHHa ONOPHOH KOHCTPYKIWH B M;
L, — nyuHa Koprmyca CKOJb3SIIUEH Omopol pepxHed
TPpYy6E B M;
Oy, Op — TenuoBoe ynsuMHeHHe oAHOTO MeTpa HUMKHEH
W BEpXHeH TPYyOLl B MM.
Tennosoe ynmmnenue ofHOro Merpa TpyGul ONPefesIOT
no ¢opMyJaam:

”, (3.3)

(3.4)

By = @ (ty — ty.o) mm/m; (3.9)
Oy = a (fy —ty.0) mm/m, (3.6)

rue 0 — Ko3(¢unMeHT MUHefHOro paclHpeHus TPyG6-
HO#l cTasu B mm/m °C;
ty, Iz — pacueTHele TEMIEPAaTYpsl TEMJOHOCHTENS HHK-
Hell 1 BepxHell Tpy6H B °C;
fy.o — pacyeTHasi TEMIEPAaTypa HapyXHOro BO3AYXa
JJIs1 TIPOEKTUPOBAHUS oTomaeHUus B °C,

[Tpu ycTaHOBKe NMOJBHKHHX Omop Ha Bhijete [T-oGpas-
HOTO KOMIleHcaTopa (Ass cXeMHl g, puc. 3.24) caeayer npo-
BEPATb PACCTOSIHHE MEXIY HENMOJABHXHBIMH ONOPAMH HCXOMA
H3 BO3MOXKHOTO IONEPEuHOro mnepeMelleHHss CKoJb3siuef
ONOPHLl BEpXHEro TPyGONpOBOJAA MO ONOPHOI KOHCTPYKUMH.

Jsi MOMHOrO MCIO/Nb30OBAHHS OMNOPHBIX MOBEpXHOCTel
CaeAyeT NpPeJyCcMaTPUBATh CMELleHHEe OCH CKOJIb3AIIUX ONOop
BEDXHUX TPyO Ha NpsIMBIX ydacTKax TPyGONpPOBOAOB OTHO-
CHTEJIbHO OCH OHOPHEIX KOHCTPYKUHH NpH MOHTaXXe Ha Be-
JIMYHAHY, ONpEACNAEMYI0 B 3aBUCHMOCTH OT BEJHYHHBI U BO3-
MOXHOIO HamnpaBJIeHHsl TeMJOBLIX nepeMellennii TpyGompo-
BOJOB (BepXHero M HHXKHero) ¢ co6JIOfeHHeM ycJ/OBHS,
4TOGH MHHMMaJbHasi [JIHHA CONPHKOCHOBEHHs CKOJIL3SIUIHX
OTOpP C OMOPHOH KOHCTPYKuHeiH Oblna 100 am.

-c ',‘ [‘ g
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Puc. 3.25. CMewenune ocu CKOJAE3SUIHMX ONOP
BEPXHHX TPY6 OTHOCHTENBHO OCH ONOPHHIX
KOHCTPYKUUHA NMPH MOHTaxe

1 — KopIiyc CKOJb3flled OMOpHBl BepxHed TPYGhI;
2 — omopHasi KOHCTPYKIUS HA  HHXHER  TpyGe;
L — pnuHa Kopmyca CKOJb3dilled OnNopbl BepxHel

Tpy6bl; 5—RJMHA ONOPHON KOHCTPYyKuuu; * C—cme-
LIEHHE OCH CKOJb3fALIEN ONOpPbl BepXHEH TPYOBI OTHO-
CHTEAbHO OCH ONOPHO} KOHCTPYKLIMH IPH MOHTaXe

BenuuuHYy cMelLleHHs OCH CKOJBb3ALIHX ONMOpP BePXHHX
Tpy6 OTHOCHTENBHO OCH ONOPHBIX KOHCTPYKLHIl MPH MOHTa-
xe (puc. 3.25) onpenensioT B 3aBHCHMOCTH OT paccMaTpH-
BaeMbX Touek (cM. puc. 3.24) 1o popmynam:
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(mast Touek / u § co 3sHaKoM «+>», Ans Touek 2 ¥ 4 co
SHAKOM «—»)

C= 4+ _-‘———L (6H4_ %) mum;

3.7)

(st ToukH 6 co 3HAaKOM «+», AJaA TOYKH 3 cO 3Ha-
KOM «—>)

LGutd
2

Jlas oCTanbHBIX ONOp CMellleHHe NpHHUMaeTcs Taxoe
Xe, Kak AJAs pacueTHHx Ha yraax noBopoTOB cMelleHHe
ONOp NPy MOHTaXKe He MPefyCMaTpPHBAETCH

[IpH KOHCTPYHPOBAHHH OMNODHBIX KOHCTDPYKUMA JJNHHA
OMOpPHO! NOBEPXHOCTH AJS OCEBBIX MepeMellleHuii CKOJb3s-
IKX ONOp BEPXHHX TPYGONPOBONOB MOXKeT GHITh OMpefelie-
Ha no ¢opmynam (33) u (34)

C= + (38

Fa6aputer [I-06pa3sHelx KOMIEHCAaTOPOB HHMKHEro H
BepxHero TpybonpoBOJOB MPHHHMAKT OJHHAKOBHMH H paB-
HbLIMH MaKCHMa/JbHOMY H3 HOJYYeHHBIX 1O pacuery JJs
Kaxjoro TpyGonposojsa B ToM ciyyae, Koria ompezessio-
MKYM fBJSETCSi KOMIEHCAaTOp BepxHero TPyGompoBojaa, cJe-
JyeT NIPOH3BOAMTb ero pacyeT 6e3 yueTa NPHMBIKAIOWUX K
HeMy mnied (BMecTo 40 Dy mis oObIYHBIX CJIydaeB)

JHHY KOMMEHCHPYIOUIHX HJjey Ha yraax HOBOPOTOB
TpyGONPOBOOB ONPEJE/SAIOT PACUETOM Ha MPOYHOCTL H NMPO
BepsIOT 110 NPHHATHIM rabapuTaM ONOP HCXOJA M3 AOMycKae
MEBIX AJIT 3THX ONOpP TelJIOBBIX NMepeMelleHHi u ¢ cobJone
HUEM YCJOBHsA, YTOGH! MpH GOKOBOM NepeMellleHHH olfopa He
JOXOAWJIA A0 Kpasi ONOPHOH KOHCTPYKIHM C KaxKIoi CTOpo
HHl He MeHee yeM Ha 20—25 mm

IIpenBapuTenibHasi pacTsikKKa Ha yIiaXx NOBOPOTOB He
npefycMaTpUBaeTCst

[Tpu npoknagke Tpy6onpoBonos «Tpy6a Ha TpyGe» He-
06X0IMM [POBEPOUHHI pacyeT HHUKHero tpy6GonpoBoma Ha
OPOYHOCTb C YYETOM AONOJHHTENbHOH HArpy3Ku BepXHero
TpybonpoBosa




Ir'J1ABA 4

APMATYPA, ®JIAHILEBbIE COEJUHEHHUS, CAJIbHUKOBBIE
A BOJIHUCTBIE KOMIIEHCATOPbBI

4.1. OBIIHUE MNOJIO)XEHUA

Apmarypy, ¢uaHusl, 3araymKH H KOMIEHCATODH Bl
GUPAIOT B 3aBHCHMOCTH OT TEMIEPATYPH H BHAA TENIOHOCH-
Tena  (map, Bolda) M YCJIOBHOLO JIaBJ/IEHHS.

Ilas TenyoBbIX ceTeil NPHMEHSIOT CTajbHY® W YYI'YH-
HyI0 apMaTypy ¢ GJIaHIEeBHMH H MY()TOBHIMM NPHCOCLHHH-
TeNbHBIMM KOHIAMH, & TaKXe ¢ KOHIaMy¥ MOJ MNPHBapKy
Tpy6.

IpuMenenue apMaTyphl ¢ MY(TOBEIMA NPHCOEAUHHTEb-
HBIMH KOHIAMH JONYyCKaeTcs Ha TPYGOIpPOBOAAX C yCJOB-
HBIM RaBJeHneM Py <16 xec/em? u f <225°C, B OCHOBHOM
Ha BO3AYINHHKAX W ApeHaxax.

[Tpumenenue apMaTypel B 3aBHCHMOCTH OT MaTepHaja
Kopnyca jnaHo B Taba. 4.1

Uyrynsas apMaTypa JO/MKHa GHITb 3alldlieHa OT U3CH-
GaloKX H [0 MepPe BO3MOXHOCTH OCEBBIX HATPY30K.

Tabauma 4.1

MpumeneHne apmaTtyphl
B 3aBUCHMOCTH OT MaTepHaja Kopmyca

Matepran [ Boxgupie TemnoBsie cetn
Kopnyca ¥ KOHLEHCATONPOBOAH MaponpoBoak
apMaTypHl
PpaG > 9 kec/cM® ¢ > 300°C HesaBucuMmo
OT XaBJeHHs W ZHaMeTpa
Craab — ¢
Dy >250 MM He3aBHCHMO Ppa6> 9 rec/em® u
OT AaBjeHud Dy> 200 M HE3aBHCHUMO
oT Temneparypbr
Ppaé <9 kee/cm?
KoBxuit D, <200 Mm% u upm
YYTyH —KY p <9 kec/cm® u 1<300°C
D, « 250 Mm ueaapucn- | PaGT / -
MO OT XaBJeHHs
Cepntit Poag<9 Kec/cm® u He mpumensiercs
qyryn — 9 Dy < 200 Mm

NMpumeuvanusa: | [Ipu HAZ3eMHON NPOKNAJKe He JOIyCKa-
€TCi NpUMEHEHHE apMaTypbl M3 KOBKOTO YYryHa, ecju DacueTHas
471t OTOMNIEHHS TEMIIEPATypa HApPYKHOTO BO3AyXa HuxKe —30°C,
43 ceporo — Huxe —10° C.

2. CralbHyl apMaTypy MPHMEHHIOT TakXe B3aMeH UYTYHHO!,
€CIH MO MECTHBIM YCJOBUAM NPUMEHEHHe YYTYHHOI apMaTyphbl He 10-
TnyckaeTcs (IpH Haz3eMHOM TNPOKJajKe M TeMIepaType HapymHOro
Bo;nyxa K-;M)Ke ZONycKaeMOH AAs YYTyHa, TIPH HAIMYHH GOKOBHX ycH-
ARE K oAp.

3. ApMatypy M3 ceporo yyryHa XomyckaeTcs TPHMeHsTh Ha ape-
HaXHHX TpyGonpoBolax, OTBOANINUX BOAY W3 KaMep M KaHAaNoB
TENNOBBIX ceTed.

B Ten/oBHIX CeTAX NPUMEHSIIOT CTaNbHble HepPa3rpyXKeH-
Hble CaJ/JbHHKOBblE KOMIeHcaTope. Haummaer BHejppsThCA
HOBasi KOHCTPYKUHS BOJIHMCTHIX KOMIEHCATOPOB: YHHBeEp-
CasbHBIX IaPHUPHOTO THNA M OCEBHIX,

4.2. 3ATTIOPHASl APMATYPA, OBPATHBIE
U NPHEMHBIE KJIAITAHBI

3anopHy apMaTypy ycTAHaBAHBAKT AJS1 OTKJIIOYEHHS
OTBETBJIEHHII OT MaTUCTpaJiel, OTKJIOYeHHs NMepeMbluek, ceK-
ILHOHHPOBAHHA Marucrpajeff Ha BPeMsl peMOHTa M HPOMbIB-
KM, NOCTOSIHHOTO W HYCKOBOrO JpeHaxXa [MaponpOBOJOB,
cmycka BOAbI u3 TpyOOMpPoBOJOB, BhIMycKa BO3JyXa IpH 3a-
IOJTHEHHH TPYGONPOBOAOB BOXOH MM NPH CIyCcKe BOJHL.

B 3aBuHCHMOCTH OT Ha3HaueHHS W peXkuma PabOTH 3a-
rnopHasi apMarypa Jo/XHa ObITh JHGO MOJHOCTBHIO OTKPHITA,
mu6o 3akpeita. Ycnosb3oBaHue 3amoOpHOH apMaTypel AN
peryJHpoBaHus pacXOJOB TENJOHOCHTENsI UMM NaBJeHHsT HE
Jlonyckaercsl, Tak KaK IPOHCXOIHT 3PO3HOHHOE paspylleHHe
JeraJjieii 3aNOPHBIX YCTPOHCTB M He obecreunsaeTcsi 10CTa-
TOYHas TWIOTHOCTb OTKJIIOYEHHS B 3aKPHITOM COCTOSIHHH.

B kauecTBe 3anOpHOl apMAaTYPhl HPHMEHSIOT 3aABHXKH
H BEHTHJIH. 3aJBUXKKH UMeIOT MCHbIlee THAPaBJIHYECKOE CO-
npoTusaenre, Ha ydacTkax, Tpe6youmux ocofo HaJeXKHOrO
H MJAOTHOTO OTK/IIOUEHHs (JPeHaXKH, NepeMblukHh), PeKOMeH-
JlyeTcsi yCTaHaBAUBATh BEHTHJIH, 00€CeunBalolie GObIIYIO
IJIOTHOCTb OTKJIIOUEHHS.

3anBuXku guamMerpom 350 sa u Gonee MOJKHBEL HMETH
o6Boa. Ecnn B KOHCTpYKRUUM 3aJABHXKH 00BOn He Hpeny-
CMOTpEH, YCTPAauBaloOT CrelHabHYI0 0GBOAHYIO JuHHI0. Tna-
MeTp OGBOJIOB NMPUHHMAIOT MO TaGJ 4.2.

Ta6bauuma 4.2
JuameTpsl 06BOAOB AAS 3a7BHMKEK

Yenosubit npoxon 3a- | 350 | 400 | 500 | 600 | 800 | 1000 | 1200
ABHXKKH Dy B MM

YenoBublit npoxoa o6-| 50| 50 50| 50| 80| 100( 1256
BOIA Dyl B MM

Ha TpyGonposonax ycJaOBHbIM mpoxofoM 500 mm u Go-
Jee YCTAHARJIMBAIOT 3aABHKKH C 3JeKTponpusofoM. s
TPYGONPOBONOB YCJAOBHEIM 1poxoAoM 600 mam n pbie xOMy-
ckaeTcs yCTaHOBKA 3afBHIKeK MeHbllero AHaMeTpa ¢ ycT-
POCTBOM N0 XOMy BOAH KOHdy30pos u puddysopos, Ecin
BO3MOXKHO JBYXCTODOHHee JBHXKeHHe BOJB (KOJbleBaf
cxeMa), TO BMecTO KOHGY3Opa YCTaHaBJHBAOT BXOAHOH
maddysop. Pasmepnt mepexonoB K 3aiBHXKKaM NpPUBEAEHH!
B Ta6ha. 4.3.
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YenoBHbe o6o3HaueHnsas pabouero NoAoXeHUSH

1. 3anBHXKH YCTAaHABJMBAIOT HAa TOPH3OHTATbHOM TPYOONPOBOAC B II0JOXKEHHH «MaXOBHKOM BBEpX», <«IPHUBOLOM BBEpPX», «PeIYKTOPOM
BBEPX» HJIH «WAPHAPOM BBepX» (C BEPTHKAAbHLIM PACIOJOXEHUEM INHHIEeNd).

2. 3a1BHMKH YCTAaHaBAMBAIOT HAa FOPH3OHTAILHOM TPYGONPOBOLEe B NOJNOMEHHH «HA Pebpo» (C rOPH3OHTANbHLIM PACIHONOXKEHHEM IUMUHALAN).

3. 3aIBHXKKM YCTAHABAMBAIOT HAa BEPTHKAJIbHOM TPYBGONPOBOAE B NOJOKEHHH «IalIMA» (C TOPH3OHTANLHBIM PACMONOKEHHEM IINHHILAS).

4, 3aABMKKH YCTaHaBJMBAIOT HA TOPH3OHTAAbHOM TPYGONpPOBOLE B NMOJOXKEHHH «HAa Pedpo»,lpH 3TOM PEAYKTOP HJH BAEKTPONPHBOL AOM KEH
6LiTh  TepecTaBJeH B I0J0XEHHE YepBIKOM BHH3.

5. 3aABMXXKHM YCTAHABAWBAIOT HA BEPTHKAJIbHOM TpyOonpoBOe B MOJOXKEHHH «IJAAWIMSI», IPDH 3TOM PEIYKTOP UMM SNEKTPONPHUBOL IOJKEH
GEITH TepecTaBiieH B MOJO0XEHHEe YepPBKOM BHHUS.

6. 3aABMKKN YCTAHAB/MBAIOT HA BEPTHKAJIbHOM TPyOOIpoBOAE B MOJNOMEHHH «IINALIMS®,TIPH COOTBETCIBYIOUEH NepecTaHoOBKe pPelyKTopa.

Mpumeuanus 1. Pabounme noaoxenus sassmxex 30u9066p, oTMeueHHHe 3BE3L0UKON, OTHOCHTCH TOMbKO K 3alBHkKaM D > 200 mm.

2. 3aiBMXKH € YIAOTHHTEAbHOM MOBEPXHOCTBLIO M3 JAaTYHH Had 6ponsb 30¢3273p, 3)20275) 3):513), 30c¢5313p, 300¢9545p, 30¢753p, 30¢3756p,
80c9750p, 30c765p, 30c5766p MpUMeHAIOT NPH TeMmueparype TemJoOHocHTErs HE oxee 225°C  BwecTo 3THX XKeE 3aABHKEK,YKasanuuX B Tabauue
¢ YIJIOTHHTeNbHOH IOBEPXHOCTLIO M3 HepXKaBEIOWl2H cTann (HXK).

7 8. 3aIBHXKK ¢ YIJOTHHTE/JbHOH MOBEPXHOCTLIO W3 Hepxapeomed craan 30c72mx, 30¢572mxi, 30c972mx, 30c74mx, 30c974Hx NMPUMEHSIOT MPH
TeMIepaType TemloHOCUTe s He Oogee 308°C BMECTO 3THUX JK€ 3aJABHXKEK, YKa3aHHbIX B Tabauue ¢ YNJIOTHATEAbHOH NOBEPXHOCTHI M3 HHTDH-
poBaHHOR cTaau (HT).

4, 3a4BIXKKA ¢ PYUHHIM NPHBOLOM ZONYCKAeTCH yCTAHABAMBATh B N0GOM NMPOMEKYTOUHOM ION0XEHHH B 1uanasoHe 90° Mexiy BepTHKANb-

HBEIM TION0OXEHUEM WNHHASNS WU INOJOXKEHHEM WINHHAeHS «HaA pe6po». YcTaHOBKA 3aIBHXKEK C HAKJOHOM WIHHIESl HHKE TOPHU3OHTAJMA HELOoNy-
cTUMa.
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Paszdea 1.

Obujan 4acts
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Mpumewanne. Beuruap 15xu016 ycTaHaBIMBAKT Ha TOPU3OKTAALHOM TPYOONPOBOAE B BEPTHKAALHOM MO/IOKEHHN IEKTPONPHBOXOM

BBepX, OoCTa’sbHbIE BEHTHJH yCTAaHABAHUBAKOT B n060M TIONOMKEHHN.

OcHoBHBle NMapaMeTpsl OGPATHBIX NMOBOPOTHHX KJIaNaHOB

Tabauna 46

gE b Yeaouuii npoxon Dy B a
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Ilpodorscenue Tabr. 4.6

. E;E ‘ YcaoBHHA npoxon Dy B MM
=
2o%| § €58 | ycaosmoe
EES 1 E &2 2 | obosnave-
e §§ = 2 g E o HHe 50 70 80 100 125 150 200 250 300 400 500 600 800 1000
(3] L ] o
>Sa| & | =8a
19q165p|++++++_|—|_.{_]_|_|_|_
16 B 225 ! i
1a,
map 19-116691‘ + | + | | + | = ( _ ’ _ | _ ‘ _ _ ‘ _ ! -
19c15mx‘ — -—’ —' —l —I — *, — ‘ __| — I — -+ | — ‘ —
25 300 y
Bona 19c24mx | -—| — —‘ —7| — _' _‘ — | _l — } — —_ + | + t
40 B:;;- 425 ‘ 1917k | + | = + | + I - | + | + I - | + | + | - + - | - l

Mpumewanue Knamaap 194166p u 19c17mx ycTaHaBAMBAIOT HA TOPH3OHTAAbHOM TPYGONPOBoAe KPHIKOA BBEepX W HA BePTUKAAbHOM
TpyGonpoBose — AHCKOM BHH3; KaanaH 194166pl ycTaHAaBiMBalOT HA TOPU3OHTAJbHOM HAH BEPTHKANbHOM TPYGONpPOBOAE AHCKOM BHHS; KlamaH
t 9cl5ux ycTaHaBAMBAOT HA TOPH3OHTAJALHOM TPYGONPOBOLE KPHIIKOH BBepX, a knaman  19c24Hx — AIOKOM BBEpX.

Tabauma 4.7

OcHoBHbie mapaMerpel 0GpaTHBIX MOABEMHHIX H NPHEMHBIX KJAMaHOB
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I

puMevanue Kranau 16ud0p ycTanasiuBaloT HA KOHUE BePTHKANbHOIO TpybompoBoxa ceTxoll BHU3, a OCTANbHBIE KMaliaHbl — HA IO~

PUBOHTAJIBHOM TPyGonmpoBoRe KpPHILUKOH BBEPX.
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Pasdea 1. O6uwas 4acre

B TennoBbX ceTSX NPUMEHSIIOT TJafKHE YIIOTHUTE/b-
HEle noBepxHOCTH (h1anues (cM. puc. 4.2, 4.3 u 4.4) u ¢ BH-
CTYNOM HJHM BHAJMHOH (cM. puc. 45) B COOTBETCTBHH C
F'OCT 6971—54%,

T'namkue ynaoTHHTEbHbIE MOBEPXHOCTH (JIAHUEE Ha yC-
JI0BHOe JaBiieHHe Py<25 kec/cm? MMEIOT COCIHHHTE/BHEL
BBICTYH f, KOTOPBMNI BXOMMT B PacueTHYIO TOJLUMHY (haHua
b. ¥Ynnotnutenpupie nosepxHOCTH ¢aaHueB Ha Py=40 n
64 xec/cm? moMuMo BbIcTYNA [ HMeOT BICTYN fi, BeauuuHa
KOTOPOTO JaeTcs CBepX PacueTHOH TOJMIUHBI b, WM BIau-
Hy s, BenmuMHa KOTOPOH BXOZHT B PACYETHYIO TOJIMIMHY b.
IMpn nanuuuu Ha NPHCOENHHHTENBHOM (JIaHIE apMaTyphl
BrajsuHel (Janen TpyGONPOBOAA JOJKEH HPUHHMATBLCS C
BBICTYIOM, H Ha060pOT. DuaHUBl apMaTyphl M3TOTOBJSIOT
TOJIBKO C BNAJHHOH, eCJM NMPH 3aKa3ze apMaTyphbl HE OTrOBO-
PeH BBICTYI,

Jlnsi coenuHeHMsi ¢ apMaTypoil, MPUCOEAHHUTEIbLHbIE
(1aHIB KOTOPON BHINOJHEHB C IVIAJKOH YIJIOTHUTENbHOM
MOBEPXHOCTHIO (TOJILKO C COEIHHHTENBHBIM BBHICTYIOM f) Ha
Py=40 Kecfcm? waw c COBEpIUEHHO TJajJKOH YNJIOTHUTE/b-
HOft noBepxHocTbio (Ges BEIcTYna f) Ha Py =16, 25 u
40 xec/cm?, orBetHble (aHnH TPyGONPOBOJOB MPUMEHSIOT
C raJKOH# YIVIOTHHTEJNbHON MOBEPXHOCTBIO, UTO CJENYeT
orosapusath B cnenuduxanuax. Hdas coenumHeHus Tpy6 c

apMaTypoil npu cosnajaiouleM Py NPUMEHSOT $HJaHUH IO
Tabn. 4.8.

Kpenexuble MaTepuasdsl s (AaHHEBBIX COCIMHEHHH
IPUMEHSIIOT:

npu Py=25; 6; 10; 16 u 25 kec/em? — 60oaTer noayun-
CTble C IUECTUTPAHHON TOJIOBKOH ¢ OCHOBHOH MeTpHYEcKoil
pesnboit no FOCT 7798—62, raiiku mosyuucThie IECTHIPaH-
wole mo 'OCT 5915—62;

npu Py=40 u 64 Kec/cm? — MIMUIBKY NBYXCTOPOHHKE C
MeTpPHYECKO#H pe3b6oit ¢ KpynHbiM marom no TOCT 9066—59;
rafikpn upcthle mecturpadble no OCT 9064—59, maii6nr
yuctele 1o 'OCT 6959—54*,

Mapku cranu A1 QJAaHUEB U KPEneXHHX MAaTepHasoB
npuBefleHH B Tabu. 4.9.

Hlna ynioTHeHMst (h12HUEBBIX COENMHEHHII MNPHUMEHSIOT
MsiTKHe NpoKnafkun u3 naporuta no I'OCT 481—58, npo-
MUTaHHOTO MalIMHHBIM Mac/JOM W CMasaHHOro rpaduToM,
tomuuHOH 1—1,5 mm

Hnsa ¢uanueBnix coenuHeHHit TpyGonpoBonos ¢ ¢aan-
LeBOll apMaTypofi NpPH COBHAJAIOLIEM YCJOBHOM JaBJIEHHH
TPYGH U apmaTypel cocTaBiens Tada 4.10—4.13, B koTopHIX
npueened HaGop ¢aHueB, KPemeXKHbIX MaTEPHAJOB H NpO-
KJa/I0K B 3aBHCHMOCTH OT YCJOBHBIX NPOXOAOB TpyGompo-
BOJIOB.

Ta6nuua 48

daanupt (puc. 4.2, 4.3, 44, 4.5)

a) 30°
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b
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1 60°
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]
-

JtabAl
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) )]

L=«

1

- | i
|1

1

Puc 42 ®nanen ctanabHOR
IJIOCKUI TpHBapHOi Ha Py=

=2,5; 6 u 10 xec/cm? =16 u 25 kec/cm?

Puc 4.3 Ounanen crajbHOR
IVIOCKHH mpuBapHoii na Py=

7 ed,
ILDL

S 1+— —

2,

o b, 1
Puc. 44 ®panen cransHoit Puc. 45 Onanen
NpuBapHOif B CTBIK Ha Py= cra;bHOHl  mpHBapHON
=25; 6; 10; 16 u 25 xec/cm? B CTHK Ha Py=40 u

64 xec/cm?
a — ¢ BulcTynom, 6—c Bna-

nuuof

Yenosuutit npoxox D_ B mum upu ycaosHoM nasrenun P_ B Kac/cM?
Temneparypa y y
Tun u TOCT ¢aauna TEIIOHOCH
teas B °C 2,5 6 10 16 25 40 64
dpaHubl CTalbHbE HAOCKHE NIPHBAp- o 300 Or 15 Ot 15 Or 15 Or 15 Or 15 _ _
uple 1o TOCT 1255—54% no 1200 1o 1000 o 600 Zo 600 zo 500
daaHupl cTaabHEIE TpPUBAPHBIE B . 425 Or 15 Ot 15 Or 15 Or 15 Ot 15 . .
croik no FOCT 1230—54% no 1200 o 1200 1o 1200 zo 1200 o 800
To xe, ¢ BHICTYTIOM HJIH BIIafHHOMN . 425 — —_ — — — 183'1'53)% JIOOT 41050

Mpumeuyanue. Pnranusl no TOCT 1260—54* na ycnoBHble NPOXOAb, AAS KOTOPHX uvewTcs ¢ravust mo TOCT 1255—54%, npu Teme
nepaType TenaoHocuteas Ao 300°C mpuMeHd)0T B TOM c/ydae, KOTAa TOAIMHA CTEHKH TPYS Aas INPHBAPKH NAOCKUX (aadmes Goabiie TOMH-

vHbl CTCHOX OCHOBHOrO préonpoaona.
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Ta6anuua 4.9 ITpodoaxenue tabr 4.9
Mapku crajnm,
- YcaoBroe TeMnepatrypa TeIAOHOCHTeEAA
npHMeHsieMble 151 (JAHLEBbIX COeJUHEHHT TPYO Hammenosamue | namnetne Py e
AeTanu P, B
YcaoBHOE TeMneparypa TEMIOHOCUTELS Kkec/ent 300 | 350 | 400 | 425
HauMenosanue laBireHue B °C, 10
AsTany B , BoaTw moayuu- 2,5; 6; 10; Cr. 3% 25 1 35
Kzc/eM 300 ' 350 ‘ 400 , 425 CThlE C IIECTH- s 25 Ct. 41
rPaHHON TroJ0B- Cr. 5
KO
daaHub C€TaAb- 2,5; 6; 10; Cr. 3; — — —
HHe NI0CKHE IPH- 16; 25 Mg'r. g;
BapHHE X oM [UMuibkn 1BYX- 40, 64 35 u 40
MCr. 4 CTOPOHHUE
¢nadus cTarbHEE | 2,5; 6, 10; [ MCr. 3; 20 u 25
R b : 2,5; 6; 10; Cr. 3 2
IPHBAPHLIE 16; 25 é’lC’ré % Taltku gucTeie 16, 25 CTT. 4»l 0u 25
B CTHIK CTT e LIeCTHrpAHHbIE
40; 64 [ 25 u 30
40: 64 | 20 u 25
ITaiibp! yncTeEe 40, 64 Cr. 3; 20
3araywkn daan- 2,5, 6,10; | Cr.3n 20 u 25
ueBcb.:.:nf;SgK"e 16; 25 Cr. 4 MTpumeuanunsa: l. Cranb Mapok MCr.3, MCr.4, Cr.3, Cr.4
" C2T.53— no 'OCT 380—60; 20, 25 u 35— nmo TOCT 1050—60.
. . 3Be30ukoil 0GO3HAYEHA Mapka CTajau GOJTOB nJs diaHUeB
06| 20 1 2 mo TOCT 125554,
Ta6uauua 4.10
daaHuepnie coequHeHust Ha Py =10 xec/cm?
Paarust KpenmexHble A€Tajd Ha OJHO COEAMHEHUE Mpoxnanxu mapo-
HUTOBH €
. = .
: o= 3 7798— raitkt mo FOCT Za |z | %
3 g £k 3 Goxret mo TOCT 7798—62 R cs =2 |82 | &
@ = °3 = © 52 |E%a| B
2 = k=) § s ok =) >\=§ Bl oo
g ,g.n, Q_Ejs P ‘g‘m LIMHA B MM éh. Bec B 2 ﬁr—" BEC B K2 =x [BES g:
= ZQ [ R 2] T P Prg=| =] =t
) = - i1 -
q7 | g2 | 555 £ | 24 e 2 8} S2 | ora | men | 28| "M | ag
15 95 65 c,511 40 0,051 l 0,204 45 I 18 | 0,004
12 0,0172 0,0688
20 105 l 75 0,748 MI12 40 30 0,051 \ 0,204; 57 ‘ 27 ‘0.006
|
25 115 ‘ 85 I 14 | 0,89 45 0,055 \ 0,22 0,0172 ’ 0,0688; 65 ‘ 33 ‘0,007
32 135 100 ’ 16 ’ 1,40 50 0,11 I 0,44 75 i 40 l0,0l
4 4
40 145 ‘ 110 ’ 18 1,71 87 ‘ 49 |0,012
55 0,117 0,468 _
50 160 125 18 12,09 0,0335 0,134 102 ‘ 57 ‘0.017
70 180 I 145 20 | 2,84 1255—54* | M16 38 120 l 80 l0,019
60 0,125 0,5 —_—
80 195 160 | 20 | 3,24 ! 138 l 89 |0,026
100 l 215 180 22 | 4,01 65 0,133 1,064 158 ‘ 108 \0.031
0,0335 0,268
125 245 l 210 24 |5,40 70 0,141 1,128 188 l 133 ‘0,042
150 280 240 24 |6,12 8 8 212 | 159 |0.047
175 310 270 24 ‘ 7,44 M20 75 46 0,249 1,992 1,0645 0,516 242 l 177 |0,052
200 ' 335 295 24 I 8,24 268 ' 220 ‘ 0,059
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ITpodoascerue taba. 4.10
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ITpodoascerue raba. 411

& anis KpellesxxHble AeTaad HA OAHO COeNMHEHME TIpoxaaaxu mapo-
HHTOBbHIE
. , » ., ' L ,
b E s 3 6oarsl o TOCT 7798—62 ramtno LOCT |, g s |k
@ =3 Se @ © S 0 B e &
= [of o o« SEs[EES| = n
3z e S - Sm rocT AAMHA B MM | & . BeC B K2 & Bec B K2 mEE| aEz| FX
= ga | £3¥| £ Sg = 85 85 e
= ¥ o E oz =3 < . =a ' « o IR [ 31
. Sa | >%m z a £ |3 S22 Elzas ) 50 22 |2a= B MM 2
> ] 23 « 3 o= o 3 3z |3o| 803 | 553 So g% | 383 o5
Q ) HAQ 3] Ry =1 © ao |28 | cRo | o=Ex® 2@ ok |O=F& @
80 l 195 ‘ 160 ‘ 24 ! 3,71 65 0,133 ‘ 1,064 138 1 89 l 0,026
100 I 215 \ 180 | 26 I 4,8 M16 70 38 0,141 l 1,128 0,0335 | 0,268 { 158 108 ]0.031
125 l 245 I 210 I 28 I 6,47 75 8 0,149 J 1,19 8 188 133 1 0,042
150 \ 280 240 28 7,92 0,261 ‘ 2,088 212 l 159 i0.047
80 0,0645 | 0,516
175 310 270 28 | 8,81 M20 46 0,261 2,088 242 194 l 0,052
200 335 295 30 10,1 85 0,273 3,28 0,0645 | 0,774 | 268 220 0,059
250 405 355 32 15,7 12 12 320 270 10,071
90 0,338 | 4,17 0,0731 0,876
300 460 410 32 18,1 | 1255 -54% | 1o 50 378 | 325 [0,09
350 520 470 34 23,3 95 0,352 | 5,63 0,0731 1,17 420 378 | 0,112
16 16
400 580 525 38 31 110 0,65 10,4 0,166 2,66 482 426 10,13
M27 60
450 640 585 42 40,2 120 0,625 | 13,9 0,166 3,32 550 477 {0,186
500 705 650 48 55,1 M30 | 130 65 20 0,944 | 18,9 20 0,231 4 62 610 530 {0,233
600 840 770 50 80,3 1 508 | 30,2 0,383 7,66 720 630 | 0,304
700 | 910 | 840 | 48 |102,3 140 790 | 692 ]0,363
M36 78 24 1,508 | 36,2 24 0,383 9,2
800 1020 950 50 125,4 900 792 | 0,455
1260— 54*
900 1120 1050 52 150,6 150 1,587 | 44,5 0,383 10,7 1000 892 {0,51
28 28
1000 1255 1170 54 207,3 M42] 160 96 2,369 | 66,5 0,617 17,2 1110 992 10,62

B Tex cayyasix, Korja YCJOBHBIE [aBJEHUsS apMaTyphl
U TpyGONPOBOLOB HE COBMANalOT (NPH OTCYTCTBHH COOTBET-
CTBYIOHIe!l apMaTyphl), MOXKHO NPHUMeHATb (aaHUbL Ha MEHb-
lee YCJOBHOE AaBJIEHHE, HO C T€MH K€ NPUCOEAUHUTEIbLHLI-

MH pa3MepaMH Bo3MOXHOCTb TakOi 3aMeHH TIPH DAa3aMY

HBIX YCJIOBHHIX J@BJEHHSIX M NMPOXOjax TpyGOMpOBOAOB OT

paxeHa B Ta6n 4.14
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Ta6auma 4.12
PaaHueBble COefHHEHHsT HA Py =25 xac/cm?
D naHIB KpemexHble neTanu Ha OgHO COoexMHEHHe [Tpoxnanxu mapo-
HUTOBbHIE
x & &8 3 _ rajtku wo COCT EREY .
3 S, g 15 B Goarel no TOCT 7798—-72 Eols—69 % = 8= x
. IEE | 2| gt 2=f Eegl
1= ) 2] '
= Eao a.;% ': Sa rocT LJIHHA B MM [;H_ BEC B K2 . BEC B k2 ZEZ|8E= ]
= £Q et B Ha « o3 o E s
& % [T = od = © \ - ) = ) o
= e g T A & A Sm| © B i Sm S5 " M =
> | §8 | 55| & | 83 S| S | 8a|3o| B-3|E8% | 8 B | 283 B gE
Q == | &2Q = 25 a S | a5 {E3| 28|05k | 28 | oFf |pE= 2 R
15 ’ 95 ‘ 65 0,804 45 0,055 | 0,22 45 | 18 l 0,004
16 —_— e 0,0172 | 0,0688
20 ' 105 ‘ 75 0,985 M12 45 30 0,055 | 0,22 57 l 27 ' 0,006
25 | 115 l 85 | 18 ‘ 1,174 50 0,058 I 0,232 0,0172 | 0,0688 I 65 l 33 ‘ 0,007
4 4
32 ' 135 , 100 , 20 l 1,96 60 0,125 l 0.5 75 I 40 | 0,01
40 | 145 ’ 110 \ 22 2,6 0,0335 | 0,164 87 ‘ 49 l 0,012
0,133 | 0,532 U S S—
50 l 160 } 125 ’ 24 2,71 Mié6 65 38 t 102 ’ 57 ! 0,017
70 ! 180 \ 145 24 3,22 0,133 l 1,064 120 | 80 l 0,019
0,0335 | 0,268
80 ' 195 | 160 ' 26 ! 4,06 70 0,141 | 1,128 138 | 89 l 0,026
100 | 230 ‘ 190 28 l 6 M20 80 46 8 0,261 | 2,088 8 0,0645 | 0,516 ‘ 158 l 108 ]0,031
125 | 270 l 220 30 l 8,26 188 ‘ 133 | 0,042
85 0,323 2,584 0,0731 | 0,585
I~ 3
150 ' 300 | 250 I 30 } 10,4 | 125554 212 l 159 | 0,047
M22
175 330 280 32 11,9 90 0,338 | 4,17 248 194 | 0,056
50 0,0731 | 0,876
200 360 310 32 14,5 95 12 0,352 | 4,22 12 278 220 | 0,072
250 425 370 34 18,9 100 0,609 7.3 0,166 1.99 335 270 10,094
M27 60
300 485 430 36 26,8 110 0,65 10,41 0,166 | 2,66 390 320 {0,117
350 | 550 | 49 | 42 | 34,35 16 16 450 | 870 |0,153
120 0,887 | 14,2 0,231 3,7
400 | 610 | 550 | 44 | 44,9 M30 66 505 | 426 | 0,183
450 6€0 600 48 51,92 130 0,944 | 18,44 0,231 4,62 550 477 10,186
500 730 660 52 67,3 140 20 1,508 | 30,16 2 610 530 (0,233
M36 78 0,383 7,66
600 810 770 54 125,6 150 1,587 | 31,74 830 630 (0,75
700 955 875 58 170,8 1260-~-54* 935 692 | 0,955
M42} 170 96 | 24 2,477 ] 29,3 24 0,617 14,8
800 1070 990 60 228,7 1050 792 | 1,15
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56 Pasdea 1. O6uwian 4acre
Ta6anuma 4.14 4.4. 3ArN1YIWKH
Ta6anua B3anMo3ameHsieMocTH ¢aaHues
934-54% HOansi TpyGonpoBOoloB TemoBHIX ceTefi MPUMEHSIOT TPH
Ha pa3nnie ycaosHble fasiaenua no I'OCT 1234-54 THNa aarayiex no TOCT 6973—59:
Gnanuy arg P. B K2c/cM? Tdn [ —Ha ycnosnoe naBnenue Py =2,5; 6; 10; 16 u
v - y 25 Kacfcm? ¢ rMAfKOH YIJIOTHUTENBHOH MOBEPXHOCTHIO;
ﬂp"é‘}?g’fDﬂ o | " l 6 I o5 | © | o1 tunbt 1T u III —na ycioBHoe pgaBienue Py=40 n
5 A 64 xec/cm?, sarmymkn THna Il UMEIOT yNOTHHTENbHYWO NO-
Bamenmomue baamun 113 P, B Kac/cu® BEPXHOCTb C BhICTYNoM, a Tun IIl — ¢ BnaguHo#.
y XapaKTepuCTHKA 3arjyllek NpuBedena B Ta6iu. 4 15
5 KpenexHple MaTepHaslnl U NPOKJANKH AJs (IaHIEBbIX
COGJMHEHHI C 3arVyWKaMH NPUHAMAKT B COOTBETCTBHU C
20 Tabn 4 10—4.13. Mapkn crang Ais 3arjylieK B 3aBHCHMO-
v CTH OT YCJOBHBIX [IABJICHHH M NPOXOJOB AaHBl B Tabu. 4 19.
10 16, 10 | 25, 16,
32 10
4.5, CAIbHUKOBLIE KOMIIEHCATOPbI
40
5 B TenmoBhIx ceTsiXx MPUMEHSIOT CTalbHble CAa/JbHHKOBHIE
KOMMEHCATOPEl Ha yCaOBHOe namienue Py Jo 16 kac/cm?,
70 0 | - | 25 ogHOCTOpOHHHE (puc. 46) m nByxcTopoHmme (puc. 4.7).
” — [ 5 | OcHOBHBIE pa3Mephbl, BeC H HaHG6O/bIIAS KOMMEHCH-
4 pyiowas CrnocoOHOCTb 3THX KOMIEHCATOPOB AaHH B TabJ.
100 v | — | %516 4.16 un 4.17.
pr 0] = | PacueTyio KoMmeHcHpyIOILyl0 CHOCOGHOCTb Ca/IBHHKO-
BBIX KOMIIEHCATODOB NPHHHMAIOT MeHblile yKa3aHHOH (CM
150 25 | — 0 | — | 25 _ Ta6a. 4.16—4.17) Ha BelMuMHY 2, KOTOPAs Y4YUTHIBAeT He-
0 -1
250 - -] =
w0 — 1 -1 -
R e s
| | i
400 -1 -1 -
a0 - - -
600 -] 1 | - .
| .
800 N - Puc. 4.6. KomneHcaTop calbHHKOBBI OZHOCTO-
1000 - l _ _ pOHHHI"’[
I — gopnyc; 2 — naTpy60K ¢ KOJbLOM; 3 — rpyRAGYKCa;
1200 — l _ l — 4 — KOHTpOYKca, & — HaGuBka; 6 — ra#ika; 7 — 6OJT,
8 — wa#ba
5 7
J 54 / ’ /
e 2 / [ =k #:%E z
\ NN |
T i i I 5
oo [P R R S e S | \_
S - s— 5 <4 } . S e s s
I | | l l
{ |
{%— =T ¥ P S S i
=7 7C < £
/
§ & 8
L A
4
Puc. 4.7. KoMneHcaTop CaJbHUKOBEIA ABYXCTOPOHHHIT
1 — kopnyc; 2 — natpy6ok ¢ KoapnoM; & — rpyHalykca; 4 — koHTpOykca, & — HaGuBKa; 6 — raiika; 7 — 6oar; & — maéa

JOCTAaTOYHY® TOYHOCTH H3TOTOBJIEHHS KOMIEHCATOPOB H
BO3MOXXHYIO HOLATJHBOCTb HEMOABHMKHEIX OMOP

Ipu onpenenennu raGapuToB Kamep YYHTHIBAIOT YCTa-
HOBOUHYIO JJIMHY CaJIbHHKOBBIX KOMIleHcaTopos Lycr, ompe-
Jeasemylo no ¢opmye

Lyey=A—2um,

(4.1)

rie A — njauna xomnencaropa B MM (cM. Taba. 4.16 u
4.17);

2 — HeucnoJb3yeMass KOMIEHCHpYyolllas CcIocobHOCTD
B Mm; IPHHHEMAIOT mo Taba. 4.18,

3uavenne Bequuunsl Lycr NpHHHMAOT mo Ttaba. 4 19.

[IpH HENoJHOM HCMOJB3OBAHHUH KOMIEHCHpYIOUEH Cro-



Ta6auuwa 4.15

Taase 4. Apmatyp, raniesoie COCOUREHUs, COALHUKOGblE U GOAKUCTbIE KOMNEHCATOPb!

3araymxu Qaanuessie nACCKKe cranbible HA Py o 64 kec/cn? (no TOCT 6973—59)
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Pazden 1. Obuwan uacre

TaGnuma 416
Komnencaropst caasHukoBble mo MH 2593-61

L« 2 Habusxa-wmyp mapku ATIP !
EE.E PasMepH B MM s s I‘Oé)T Sl5o 55 BoaTe ;ﬁ
a 22 é i . % E §
=] > o ' '
iz 22 | 8. | ¢ i EE
as s « = ] s g 3 @ = O
=28 = g3 ° =9 ° © s E
=T D sn, | N H a © a @ E
Fo% H A l D, D Dy D, S 2c3 ol (2= A = = =3 3
=5 S =z % S = X =3 . b g 3=
2a R o ) =2 Z=9 o 5. = S g
°o%m = 223 | = C = =] El =R
525 S£5| 253 3z | = |EE%) £ | 53| 2 |5ER
> EQ oo <Y =% ge - ZEF g Za o T am
100 108 820 190 133 124 104 85 35,8 20,5
375 3 10 65 3 250
125 133 835 215 159 150 128 129 8—10 48,2 25,4
M16
150 159 990 250 194 182 154 186 13 73,9 43,8
435 3,5 85
175 194 965 280 219 208 188 278 10 10—12 62,2 4 49,9
200 219 1160 345 273 250 212 4 353 25 177,9 92
300
250 273 1150 395 325 310 265 4,5 552 22 203,2 125,9
490 M20
300 325 1170 450 377 358 318 5 794 212,4 6 158
130 |———— ——
350 377 1175 500 426 405 370 6 1075 213 167
19
400 426 1360 560 478 456 418 7 1372 260 212
8
450 478 1360 610 529 505 470 1735 810 268 243
8
500 529 | 1370 675 | 578 | 570 | 520 2124 428 M2 10 333
600 630 1375 780 680 672 622 9 3039 508 10 400
590 400
700 720 1380 875 774 762 712 |10 3982 578 479
25 140 12
800 820 1385 980 874 862 812 | 11 5178 €5% 600
900 920 1385 1085 974 962 912 6533 735 M27 687
12 14
1000 1020 1390 1185 | 1078 | 1062 | 1012 8u44 808 790
Tipumeuwarnnda 1. JonyckaeTcs M3roToB/AEHME KOPOyca KomileHcaTopoB D == 25) — 1000 Mm u3 oxno#t obeuaiiku.
2. PagMepnl A ¥ ! 1aHB IIPH MOJAHOCTbHIO BbLIBHHYTOM IMATFPYIKe K)iMneqcatTnpd
3 Bce ngeraan xOMIEHCATOPOB, KPoMe GOJATUB. HBrOTOBASIOT U3 cTalH MaphH C1. 3 110 TOCT 380—60, GoaTel H3TOTOB.KIOT U3 cTaan Crt. 5

no T'OCT 380—60
4. JiBa-TpH nepelHMX WAHM CPEAHMX KOJbla CATbHHKOBOW HAAMBKM C) CTOPUHLL FPVHIOYKCH  Bblll ) IHSIOT U3 TepMOCTOAKOA pPe3uHbl TOro xe
TOMePeHOro CeyeHus, 4TO U achecToBbie KOAbLa. B BUAdHBIX TemnusolXx Cerfx NpuUMeHsor Tepwocraikyio pesuny no FOCT 7338—55.



lrasa 4. Apmarypa, haanyesvie COCOUHEHUS, CAADHUKOBbIE U BOAHUCTbIE KOMNEHCATOPbL

59

Ta6naunna 417

KoMneHCaToOph CaALHHKORWE 03YXCTOPOHHHE
no MH 258%-b1

COGHOCTH BesuuMHY Lycy TNPHHHMAIOT YMEHbLIEHHOR U on-
pefensioT no opmyae

Lyecr=A—2—(apaca—Al) u. 4.2)

FA€ Gpacq— PACUETHAST  KOMIIGHCHpYyloIlasi CHOCOGHOCTH
KoMmneHcaTopa B mm (cM. Ta6a. 4.19);
Al — nonnoe TemnoBoe yANHHEHHE PAaCCUHTHIBAEMO-
ro yuyacTka Tpy0OnpoBoaa B MM.
[Tonxoe TemsoBoe yaJHHeRHe OMpeaeasioT no ¢opmyJe

Al =aL (f — ty.o) un, (4.3)

rjge o — ko3hQUUHEHT JHHEHHOro paclIMpeHus TPYGHOR
crand B mu/u°C;
L — paccTosiHie MeX/y HEelNOABHXXHbIMH ONOPaMH B M;
{ — pacueTHas Temnepartypa Tensouocutesst B °C;
fy.n — pacueTHass TeMnepaTypa HapyXHOro BO3AyXa AJs
npoektTuposanks orongenus B ° C.
MourTax)Has AaHHA CaNbHMKOBOrO KoMmnencatopa Lyour
JUATBIBAET TEMIEPAaTypy HapYXKIOro Bo3jgyxa Npu MOHTaXe
Tpy6onpoBoaoB H onpeiensercs no dopmyie

Lyour = LYC‘I‘__O’OlQ(lM_tH.O) L, (4-4)
rhe fy — Temneparypa Hapy’KHOro BO3AYXa, NMPH KOTOPOH
Bejgetcs Monrtax tpybonporona B °C.

Ta6auma 419

YcraHoBouHas AJIMHA
H pacueTHAas KOMIEHCHpylowas cnocoGHOCTD
CaNbHHKOBbIX KOMNEHCATOPOB

Y caosHbll Pasmepsl B mn |
NPOXOJ Calb- Hanb6oapmas
HUKOBOTO ) 6mun KOMIlCHCH-
KOMMeHcaTopa B2C (IpK | pyomas cno-
B ¥a A A A4,) B ke CcoBHOCTD
(uundp no B MM
MH)
100 bos2
1620 870 2X250
125 4 93
150 86,43
1900 1030 —_—
175 100
200 177
2X300
250 243
2160 1180
300 305
350 318
400 406
2560 1380
450 468
500 651
600 784
2400
700 939
2620 1440
800 1169
900 1339
1000 1528
MNMpumeuwanusa 1. OcrasbHble pa3Mepsl OpHHHMAKWT 00

tabn 416,

GOJTOB  yARAWUBAIOTCH.

2 Fecau

3. Pasmep A
KOMIIeHCcaTopa.

AaM  npu

BbiBUHYTOM

AONnycKaercs

npy 3TOM KOJHYECTBO KoJel HaOMBKH M KOJUUECTBO

noe ycldoBUAM KOMMNOHOBKH HEOéXOﬂHMO OTBeTBJIEHHE
TpyGunpuBoLa OT Kopilyca KOMileHcaTopa,
HHE DJMHbI KOPTlyca A, Ha BeJWUHHY, DABHYW HAPYXHOMY IHa-
MeTPY OTBeTBJsieMoro Tpy6Gonpusona

NOAHOCTBIO

4. Matepuan — cM. npumevaHHs 3 u 4 k Tabua. 4 16.

Ta6auma 4.18

3HauveHHe BeJUYHHBI 2

yBeauue-

natpy6ke

YeravoBoyHag aauHa | PacueTHas KOMIIEHCHPYIO-
CANBHHKOBOr0 KOM-~ urasd CHOC()éHOCTb callb-
Y hblit nencatopa L HHKOBOFO KOMIEHCATOpa
npoxol talb- yer a B MM
HHUKOBOTO B MM pacu
KOMIICHCa1npa
D, B am |
y O THOCTO- ABYXCTO- OAHOCTO~ ﬂByXCTOpOH-
\ PpOHHETO PuHHETO POHHETO Hero
00 | 8o
1580 230 460
15 | 85
10 | o0
1840
175 I 935
20 | 1180
270 540
50 | 1120
2100
300 l 1140
350 | 145
w0 | e
2480
a0 | 1320
s | 18%
60 | 1385
360 720
700 l 1340
2540
s0 | 1345
900 | 1345
oo | 180

N HAYEHH

YcaoBHBIH Opo- S CEBum

XO0N CaNbHHKNBOLO .

KOMMeHcaropa OQHOCTODOHHMA IBYXCTOPOHHUH
B MM CaJbHHKOBLI KOM- CaNbHHUKOBBIE KOM=-
M

Yy neHcaTop neHCaTop
100, 125 20 ’ 40
150—350 30 , 60
400—1000 40 l 80

MpuMeuaHnne. B TabGauue JpaHa YCTaHOBOuUHast AJAHHA
Ca/lbHMKOBbIX KOMIEHCATOpDUB (IpH MOJHOM HCMOJb30BaHHM pac-
YeTHOH KOMIEHCHPYlOLeR CcMOoCOBHOCTH.



60 Pazdes I. Obwan uacte

4.6. BOJTHHCTBIE KOMITEHCATOPBI

HucturytoM I'mnponedremaru pa3zpaGoTaHbl BOMHHCTHIE
KOMAEHCATOPHI: YHUBepCa/bHBle  IIApHHpHOro  THOA
(puc. 4.8) u ocesnie. KomneHcaTophl H3rOTaBAMBAITCS NS
TPy6 ycaoBHeIM npoxogoM Dy=150+400 mm Ha nasneHHe
Py=16 u 25 rec/cm® npu TeMnepaType TENJOHOCHTENs MO
450° C.

Puc. 4 8. Komnencarop BOJHUCTHIH YH-
BepCa/bUbI WAPHUPHOTO THIA

! — wapHUp; 2 — MOJYKOJBLO OrpaHUIHTE]b-

HOe, 3 — rHOKU@E 3JCMCHT; 4 — KOJbLO OMOp-

Hoe; § — oGeuauxka KOHHMUECKAHA; 6 — KOMAbLIO

Gannaxnoe; 7 — maTpyGoKk, & — IpocTaBKa;

9 — mnuabka; [0 — ofedailxa UUAHHApHUE-
cKas

KomnencaTopsl IUAPHUPHOrO THNA BCTPAHBAIOTCS B TPY-
GONMpPOBOAK! PA3MYHON KOH(MUIYypalHK H 00eCIeYHBAIOT KOM-
MeHCAlHIO 3HAUHTEIbHBIX TEIIOBBIX YAJMUHEeHHi, paGoTas Ha
u3ruG B OAHOH NJOCKOCTH BOKPYr OCeHl CBOMX IUApHHPOB.
IMpumep pasmelleHHs IIAPHHPHBIX KOMMEHCATOPOB Ha yua-
cTKe Z-06pa3Hoi KoHpurypauuun nokasaH Ha puc. 49.
B raba. 4.20 npuBedeHL HAHGOABIIHE OJHOCTOPOHHHE YIJIbI
u3ru6a yHHBEpCaJbHBIX KOMMEHCATOPOB INIAPHHPHOrO THIA,
a B ta6a. 421 xomnencupymouias cnocobHOCTb Z-06pa3Hoi
CXeMBl B 3aBHCHMOCTH OT DACCTOSIHHS MEXIY OCAMH LIAPHH-
POB M YHCJA BOJIH Y KOMIEHcaTopa.

TaGaunma 4.20

Hau0osbine 0HOCTOPOHHKE YIVibi K3THOA
YHHBEpCAbHBIX KoMIEHcaTopoB npu Py =25 xec/cm?

Y caoBHBE npo- HaunGoanwie oiHOCTOPORHME Yrasl u3ruba o
X0J KOMmeHca- NpH uucae BOIH
TOpa Dy B MM
1 | 3 ! 6
150 I 9090” l 70 ' 140
200 I 908" , 6024 ‘ 19048’
950 | e | o | 1o
300 | o | e S
350 | s | a5’ | 11015’
400 | wesor | ss0r | we

OceBele KOMIIENICATOPH, paGo1atouiue Ha CXKaTHE U pac-
TAKEHHe, YCTAHaBJIHMBAIOT HA NPSMBIX yYacTKax TPYGOIpPO-
BOM0B. BennunHa xommencupymomeil coocoGHOCTH OAHON
BOJIHBl B 3aBHCHMOCTH OT QHaMeTpa TpyOompoBoja u mapa-
METPOB TEMJOHOCHTEMs [Jisi OCEBHIX KOMIEHCATOPOB jgaHa
B taln. 4.22.

JIns H3roTOBJIEHHS BOJHHCTBIX KOMIIEHCaTODOB MNpHMe-
HSIOT MaTepran rubkoro saemenra X18H9T, matepuan npu-
BapHHIX MaTpyOKOB — cTadb 20.

Yucsio BOAH 0OjHOro KoMneHcartopa ot 2 no 10.

a) y.

o !
b
’ i?*&’l,——] gjj/’ﬂg
\

Lo
&
6) / ‘L:L
!
Z 2 2
5 < ‘

i 4

Puc. 4.9. Z-o6pa3nas cxema NpHMEHeHHS [BYX YHH-
BepCca/bHbIX KOMIIEHCATOPOB UIAPHUPHOIO THIA

Q@ — B COCTOZHNIHK MOHTaXa; 6 — OPeABAPUTEJ]bHAS DAaCTHAXK-
Ka; 8 — B paGoyeM COCTOAHMH; ! — yHUBEPCaJLHbIA KOMIEH-
caTop WAPHWPHOrO THNA; 2 — HemOABHXKHAsA onopa; 3 — Ha-
npasJjsiollas onopa; L; — paccTosHUe MeXAY OCAMH HIapHU-
poB; Lo — paccTosinue MexXay HEMOABUKHbLIMKU ONOPaMHU,
%, — ONHOCTOPOHHMI YroJ H3ry6a KoMImeHcaTopa, A — noa
HAs KOMMEHCUPYIOLWIAag CMNOCOGHOCTL KOMIIeHcaTopa; A {; — no-
JIOBHHA NOJHOK KOMICHCHPYIOWEH CMOCOGHOCTH KOMIeHCAaTa-
pa M BelMYHHA INPENBAPUTENLHON pacTAXKKU

Ta6nuuwa 4.21
Komnencupylomas cnoco6Hocth Z-06pa3Holl CXeMbl

L 4 -"™
‘1.

2

Paccrosiaue IMonnast xoMm-
KoauuecTro KoM- KomnaectBO | yeyny ocamn | menmcupyiomas
MCHCATOPOB BOJIH OAHOrO MAaPHHAPOR CIOCOBHNCTH
B yaie KoMneHcaTopa LiB MM A B MM

2 ) 400

3 4 | s00

6 | 1200

2

2 \ 850

6 4 | 100

6 | 2500

TaGauma 4.22

Komnencupyiomas cnocoGHOCTb
OJtHO# BOJIHbI OCEBbIX KOMIIEHCATOPOB B MM

¥V enoBmbI TPOXOL KOM- JlaBieHue yca0BHOE Py B kac/cm?
neHcaTopa Dy B MM 6 I 25
150 10 | 10
200 | 14 | 12
250 | 16 | 14
300 | 18 [ 16
350 | 20 | 18
400 | 20 | 18




rJvdABAS

JOPEHA)XHDBIE YCTPOUCTBA TPYGONNPOBOJ0B

5.1. JPEHA)K BOJISHBIX TENJIOBbIX CETEH

Jlns npenaxa TpyOONpPOBOLOB BOASIHBIX TEIVIOBHIX Ce-
Tell M KOHAEHCATONPOBOROB NPeAYyCMATPHBAIOT YCTAHOBKY
B HHM3IIKX TOUKaX TPyOOHNPOBOLOB YCTPOHCTB JJIsI CIIyCKa
B801b (CNYCKHHKOB), @ B BBICUIHX TOYKAX — YCTPOHCTB AJIsi
BHIYCKA Bo3ayxa (BO3AymHHKOB) (puc. 5.1 u 5.2).

4
I_1

W T. I.), B HHXHed TOUKe nepej MOJLEMOM YCTAHABJH-
BAlOT CIYCKHHK, a B BHICIIEH TOYKe MNepexona — BO3LyMI-
HHK.

[Tpu MectHBIX u3rub6ax TPyOONMPOBONOB B BEPTHKAJb-
HCH TJIOCKOCTH BBEICOTOH M0 1 M yCTaHOBKA BO3AYLIHHKOB
Heob6s3aTennua. s CIYCKHHKOB M BO3QYUIHHUKOB IIPeAy-
CMATPUBAIOT BPe3Ky B TpyObompoBox WITynepa ¢ TOPLOM

Puc. 5.1 IMpuMepliasg cxeMa paccTalloBKH CIYCKHUKOB H BO3AYWIHMUKOB Ha TPYGONPOBOAAX BOJsHBIX
TEeNJOBLIX cerel

4 — ponaouuit  TpySoupoBon; I — o6paTHHN TPyOONPOBOA;

Ha oTBeTB/IeHHSIX OT OCHOBHBIX TPyGONPOBO/JOB CNYCK-
HPKH M BO3AYWIHHKH Tepell 3aJIBUXKOH OTBETBJCHHA HE
YCTAHABAMBAIOT; MOCJAe 3a[BHNKEK [pH JHAMETpe TPYO
300 mm w BHILE YCTAHABJHBAOT JHGO BO3LYWIHHKH, JHOO

Puc. 52 IlpuMepHas cxeMa PacCTaHOBKH CIYCKHHUKOB Y
BO3AYLIHHKOB Ha KOHAEHCATOMPOBOLAX

] — CeKUHOHUDYIOIHE 3aJBUMKH; 2—BO3LYUIHHUKH; 3—CNYCKHHKH

CNMYCKHHKH B 3aBHCHMOCTH OT HalpaBJieHus YKJIOHA Ha O1-
BeTBJICHUH. JIpeHaXk OTBeTBJeHHH ¢ MEHbUIMMH fguameTpa-
Mu Tpy® NpousBOAAT 3a cueT pa3bosduBanHs (HJIAHIEBOIO
COeNHHEHHs 3aJBHKKH.

Ecmu Ha vYacTKe HMEIOTCA BepTHKAJbHble MNOXbEMEl
Tpy6onpoBofoB  (MepeXOofbl uYepe3  IJKeJe3HYK AOpOTy

! — CeKUMOHUPYIOUINEe 3aABWNKKHU:
4 — 3anopHas apMaTypa Ha NepevbdKe; § — 3aMOpHAA APMATYPa HA OTBCTBJICHUM,

2 — BO3AYUIHUKH; 3 — CNYCKHUKH;
6 — KOHTPOJLHBLIN CMYCKHHK Ha mepeMbluke

nox My(pTOBYI0 HJH (IaHIeBYyIO apMatypy (BeHTHJIb HJIM
3aJBHUKKA).

Ha KaxXpmoM chmycKHHKe HJIH BO3JYIIHHKe yCTAHABAMBA-
10T BEHTHJb HJH 3aJABHXKKY. YCJIOBHbIe IPOXOIBI IUTYIEpa
H 3aMOpPHOH apMaTypel NPHHUMAIOT OIMHAKOBEIMH.

/
F______‘f_L.______L___J

Pric. 53. CxeMa OJHOCTOPOHHETO JPEHH-
poBaHus

I — gpenupyembiii TpyGoupoBox, 2 — COVCKHHK;

I, Iy Ia — DJuHBl IPEHHPYEMBIX YYacTKCB TPY6O

npoBoga guamerpamu D), Dy u Ds u yrIoHamu
/1, 2 B i3; D — nuaMerp COVCKHHKA
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Paaden 1. O6wasn uacte

Ta6auma 5.1

JinaMeTpel MITYUEPOB M 3anOpHOil apmMaTypbl! JJsl CNYCKHHKOB

Ycaosnbiii npoxon Tpy6o- | do 70 BkA. 80—125 150—175 200--250 300—400 450—500 600—700 800—900 | 1000—1200
npoBoaa Dy B MM
YceaoBHBI IPNXod WTyuepa 25 40 50 80 100 150 200 250 300
W 3anopHON apMaTypbl Dyl
B MM
Ta6nuuna 52
JAuameTpel BO3AYMHNUKOB
YeaosHbI npoxos Tpyborposona Dy B MM 2580 100—150 175--300 350-~450 500—700 800—1200
¥ caoBHbI IPOXOL BO3AYIIHUKA Dy1 B MM 15 20 25 32 40 ' 50

JluaMeTphl CIYCKHMKOB ONMpeNesioT U3 YCAOBHS CIyC-
Ka BOJH U3 JPEHHPYEMOro ydyacTka He Gojee yeM 3a 5 u.

[Ipu cKopocTH BOALI B [ApPEHaXKHOH JAHHM MOpsAKA
1 #M/cex nuaMeTp CIYyCKHHKAa NpY OMHOCTODOHHEM JpEHH-
posauuu (puc. 5.3) onpefeasior mo topmyJae

AT
D = Dypa -
inp

rae Dyp— npuBefleHHbll nuaMeTp ApeHrpyeMoro TpyGo-
npoBoJa B M;

n M,

(5.1)

2! —ofwas pJauHa ApeHHpyemoro 7TpyGomnpoBoia
B M;

tnp — NPHBEICHHBI YKAOH JAPEHHPyeMOro Tpybompo-
BOJA;

a — Ko3(pQHUMEHT, 3aBUCAWIHNE oT Ko3dduuneHTa
pacxona 3amopHOH apmaTyphl: JJs BEHTHJs

a=0,0144, nna s3axsuxku a=0,011;
n — K03 PUUHEHT, 3aBHCAILKHA OT BPEMEHH IpeHH-
poBaHUs yyacTka ¢

n=0,45
n==0,5
n==0,868
n=0,72
n=1

npu =5 «
» =4y
» {=3»
» =2y
» t=1y»

Puc. 54. CxemMa mByx:
CTOPOHHETO  JIPEHHPO
BaHHs

1 — nepBuIli VYaCcTOK JApe
HUpYeMOro Tpv6ONpOBOLA
2 — BTOpO# y4actoK JApe
Hupyemoro Tpy6onpoBona
3 — cnoyckHUK, DBKB — 9K
BHBAJICHTHDIH AuamMeTp
CHYCKHUKA 1NPU  ABYXLTO
POHHeM JApPEHMPOBAHUM

I
[
I
-

DanB

[MpuBeseHHslll AuaMeTp APeHrpyeMoro TtpydompoBcaa
onpenesda0T no dhopMmyJe

Diyiy -+ Doly -+
3!

Dyl

Dop = (5.2)

[IpuBeneHHB YKJIOH JApeHupyemoro Tpybornposona
onpeaesioT no Gopmydae

bl tisle - A inln
z!

inp = . (5.3)

B ¢opmynax (5.2) u (5.3): Iy, lp. ..., In— RnuHEL ape-
HHPYEMBIX YYaCTKOB prﬁonpononoa B M JAuUaMeTpaMH
Dy, Dy, .., Dp B m ¢ yRJAOHAMH iy, lo, ..., in

rlpn nsyxcropOHHeM IPeHHPOBAHHUHU (pnc 5.4) nua-
METp CIYCKHHKA OIpeledsloT MO (opMyJde

Dogp = VD%'FD%] M,

rae D, D;j— nuameTpsl CIyCKHHUKOB NePBOrO M BTOPOro
yyacTkos  TpybompoBoRa, oONpejesieHHblEe
OTAENbHO A/ Ka¥J0ro ydacTKa, Kak TpH
onHocropOHHeM JNpEHUPOBAHHE 110 ¢GOpMY-

(5.4)

e (5.1), B M.

Hns 06JIeI"-leHPI${ pacueroB no ¢opmyae (5.1) Moc-
SHeprofpoekToM  NOCTPOEHA  HOMOrpamMma  IIpH =1
(puc. 5.9).

JluaMeTpbl BO3AYIUHHKOB NOJIXKHH ObiTh B 2—3 pasa
MeHbllle JHaMeTpa CHyCKHHKA, HO He MeHblle 15 mm,

JonyckaeTcs NpHHEMATh JHaMeTpbl CIYCKHHKOB B
BO3AYIIHUKOB 6€3 ClelHaJbHBIX PACYETOB B 3aBUCHMOCTH
OT AuaMeTpa JpeHupyemoro TtpyGonpoBoia (raba. 5.1
u 5.2).

]'%606X02[HMO JIpeHaXKHYI0 apMaTypy pacmnojaratb BO3-
MOXHO O6Ju¥e K ApPeHHpyeMOMy TpybompoBoay anas ycT-
pofictsa ofeft TeNOBOK H30siuMH. MUHHMAa/bHAS BHICOTa
WITyuepa Aas npHcoelnHenusi ¢uaHueBO# apmaTypbl NpH-
poaurcs B taba. 5.3, a MHHMMAaJbHAasg BbICOTA MITyuepa H3
BOAOra3’oNpoOBOAHBIX TPYO AJA npucoegHHEHHS My(TOBOR
apmatypsl — B TabuL 5.4

Ilpn HanseMAOH DpOKJadKe JJjs TOro, UTOGH elle
6oJibine NMPHOJAH3HTL ApeHAaXKHOe YCTPOHCTBO K OCHOBHOMY
Tpy6ONpOBOAY, NPHMEHHAIOT KOHCTPYKLHIO CIYCKHOrO yCT-
poricTBa, NMPHBEAECHHYIO Ha pHC. 5.8.

Ilpu pa3sMelllenMd CNYCKHHKOB B KaMmepax WJH yalax
NPOXOAHBIX TOHHeNeHl JpeHa:KHble TPY6ONpOBOALI NONBOASAT
K IpUSIMKY B JIHE KaMepHhl WJIH TOHHe/s OTAeNbHO aJis KaM-
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64 Pazden I. O6was wacre

Ta6auia 53

MunuManbHasi BBICOT2 HITYyLEpa AJS NPHCOEAUHEHMS
taannesoii apMarypsl Ha JAPEHaXKHBIX YCTPOMCTBAX
npu Py <25 xec/cm? (puc. 56)

AT 2R T

o
——

R
T
O, T G -t ISR "-‘?

Puc 56 KoHCTpYKUMsi COYCKHHKOB Ha BOISHBIX
TEMAOBLIX CersiX H KOHIEHCATONpOBOJax M Oyc-
KOBBIX ApeHakell Ha napomnposogax (BapHaHT 1)

I—ppeHupyeMbl¥ TPyGONpOBOA YC/JAOBHBIM HPOX0AOM Dy;

2 — wtyuep, 3 — 3aABHXKa HJIW BEHTHIb, 4 -—TO Xe,

TOJIbKO Aas {yCKOBOrO APeHa)a MnaponpoBOAOB IMpH
Ppaﬁ>22 Kac/cm?; 5 — HU30AALNS

Yenosubiit | 15 | 20 1 25 | 32 | 40 | 50 | 80 | 100| 150 | 200 | 250 | 300
npHrxoxn
APpeHaN -
HOTO yCT-
poricTea

Dyl B MM

Munumann-( 80 | 80 | 90 | 100{ 110[ 110{115 | 130 140 | 150 | 160 | 170
Has BLICO-
Ta wiTyne-
paH B Mn

Ta6mnuuna 54

MuHumManpHag BhICOT2 IITYHEpPA M JAJMHA pPeE3bObI
JJIS npucoefuHeHus] MY®dTOBOA apMaTypbi Ha JAPEHAKHBIX
ycTpoiicteax npu Py < 16 xec/en? n ¢ < 225°C (punc. 5.7)

N p_‘” .
I Y Puc. 5.7. Illtyuep ans
T / MPHCOEANLEHAsT  MY(-
[ ) TOBOH apMaTypHl
t Q S 1 — ngpeHupyembift  Tpy6o-
— NpoBOJ YCJOBHbLIM IIDOXO-
—s ] AOM Dy; 2 — miTynep

Y cAOBHBIH TIPOXOR Bpe- 15 20 25 ) 32| 40 50 80
HAX(HOTO yCTPOHCIBA Dy1

B MM

MuHuManbHas BHICOTA 65 | 65 70 70 75 75 80
mryunepa H B MM

Jauna pesnfb [ no FTOCT | 14| 16 18 20 | 22 24 | 30
6357—52 B MM

Joii Tpybsl u He 00DBEAHHAIOT B KOJJIEKTOPH HJIH B 0OLIHe
crnyckHble TPYOBbL.

[Mpu oTkauke cmyckaeMoit H3 TpPyGONpPOBOAOB BOLBI
nepeiBHIKHBIMH HAacOcaMH UeJecoo06Pa3HO OTKauuBaTh BO-
Iy HEMOCPEACTBEHHO M3 TPyOOnpoBOAOB, A/ Yero Ha OT-
KDBITHIX KOHLEBHX TOPLAX JPeHaXKHbX TpyO ycraHasJuBa-
I0T COEJHHHUTE/bHEE TON0BKH (Taba. 5.5) masa mpucoenuHe-
Hud K HUM Tubkux wanros. CoelMHWUTENbHbIE TOJOBKY
MOTYT MPHMeHsIThbCA THOA 11— LAamKOBhlE ¢ HAPYKHOMH
pe3b6OH NS BBHHYHBAHHS B MY(TOBHIH BEHTHJb HJH S

omray ( _ @;—é
{

- = = =

2 J

Puc 58 KoHCTpyKuMg CHYCKHHKOB Ha BOJSIHBIX TeIJIOBHIX
ceTsiX M KOHJEHCAaTORPOBOAAX M NYCKOBHIX ApPeHaXKel Ha
naponpoBoaax NMpH Ppag < 22 kec/cm? (Bapuaut 2)

I — pgpeHHpYEMbIH TPYGONPOBOJ YCJOBHLIM MPOXOJAOM L‘y 2 — npe-
FaXXHBIH TpyGONpPOBOA yCJOBHLIM MPOXOAOM Dyl, J — 3a4BHXKa HIH
BEHTH/b; 4 — OMOpPa — XOMYT M3 [OJUCOBOH CTAJH

coefHHeHust ¢ TPyGoi mpu nomoulu MydTe u Tuna 11—
MY(TOBbIE ¢ BHYTpeHHeH pe3b0OH [/ HABEPTHIBAHHS TO-
JIOBKH Ha ApPeHAaXHyIo TpyOy.

Ta6auuna 55
CoegnHuTeNbHBie rooBkn nmo ['OCT 2217—54 (puc. 5.9)

D e 7)) =~ -
rr— Z1
{L/_; . t‘—? f(_f_.( ML= o
s T T S s = TS
R <

i ¥7
Puc. 59 Coenunnrenbiag roJoBKa
a — tan 11 — nankosast; 6 — tun 111 — mydToBas

Y eaoBHbH Bec B k2 |
HPIXOL

DyB.MM DIDllDZ‘D:«JL

Pasmeprr B M Tpybuas

peanda d
[ | B mofimax

tHn 11 ‘ THI

25 25| 25(38|42]29)16 1 0,167 | 0,166 ‘
40 31|38 54583320 1/, 0,205 021 1
50 43 | 50 | 67 | 72 | 37 | 22 2 0,280 | 0,36 |
70 57 | b6 | 83 | 88|41 | 25 2'/, 0,409 | 0,52,
80 69 176 | 956 1102 145 28 3 0,622 ; 0.722
Mpumevanue Kopnyc COeAMHHTENbHBIX 10J0OBOK H3TC

TOBJASIOT U3 4yryHa Mapox 42306 wam xu30 3 no T'OCT 12155
CoeJHHHUTE/bHbLIE [fOJOBKM [OCTaBAAIOT KOMDJCKTHO BMecTe ¢ pe-
AVHCBBIMH YIIOTHHTEAbHLIMU KoabuaMu no [OCT 6557—53.

Ecau gpeHaknbiit TpyOomnpoBoa HMeeT AnaMmerp G0Jib-
mwe 80 s, coefuHUTeNbHAsT FOJOBhA YCTAHaBAMBAETCS HA
ceyUaJ/IbHONM LITYLepe mnepex 3aABHIKKOH.

Ilp# Hap3eMHO# MpOKJAajKe HA BblcoTe Oomee 2 s AJSA
06CTyXHBaHHsST CNYCKHHKOB M BO3JYIIHHKOB COODYZKAlOT
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fIOCTOSIHHBIC JIECTHHIH W maomaaxku, Ilpu yciosuu oborpe-
Ba JpeHaXHBIX TPy0 3a cueT MpOKAaxku HX B obme#l Ten-
JIOBOH H30JIIIMH C OCHOBHOH TpyO6oii AOmycKaeTcs OTBO-
IHTL ApPEHaXKHYI apMaTypy K y3Jy Tpy6onpoBOOB HIM
OIYCKAaTh K 3eMJe.

5.2. JPEHA)X NMAPONIPOBOJOB

Jns apeHaXa maponpoBOAOB NpPeAyCMaTpPHBAIOT IMy-
CXOBHE M NOCTOSHHble APEHaXH, a TaKKe BO3AYLIHHKH,
ycTaHABJHBAaeMEle BPEMEHHO Ha [yCKoBOR mNepuox (A
CUAPABAMYECKOrO HCTIBITAHHUS).

Hns yaydmwenus ycaosuit 06cayXXuBaHuS IPH NPOTpeBe
MaponpoBONOB, MPOJOXKEHHHIX B HENPOXOLHBIX KaHanaxX
WM TOHHENSX, ApPeHaxcHble TPyOnl PeKOMEHAYeTCsl BLIBO-
AMTb 334 Opefe/bl KaMephl HJH TOHHeAst B PANOM pacho-
JIOKEHHBIH  CnelHanbHHH  KoOJOMen  KaHANH3auHOHHOTO
THNA.

Ins orBOMa KOHAEHCATa OT [apONpOBOAA HACHIIEHHO-
FO [apa Bo BpeMs ero paboTH [pelyCMaTPHBAIOT IMOCTOSIH-
Hble JPEHaXH: BO BCEX HHKHUX TOYKAX MEpel BEePTHKaJb-
HbHIMH MOADLEMaMM, Ha MNPAMBIX y4acTKax IPH MNOMYyTHOM
ggﬂOHe yepes 400—500 x, npu BCTpeyHoM — uepes 200—

0 M.

TaG6aumna 56
JuameTprl WITYNEpPOB ¥ 3aNOPHOH apMaTyphl s NYCKOBOTO JAPeHAalKa NaponpoBONOB
¥ cA0BHBIA IPOXOL NapONPOBOLA Dy B Mm | Do 70 Bka. | 180—125 150—175 200—250 300—400 450—600 700—800 900—-1200
YenoBHBIA NPOXOL WITYNEePa H 3aN0PHOMH 25 32 ' 40 50 80 100 125 150
apMaTyph Dy1 B MM

BosnylIHHKH YCTaHABJHBAIOT BO BCeX BEDXHHX TOUWKaX
1aponpoBo/ia; NyCKOBblE APeHaXH Ha MaponpoBoaax mpe-
LyCMaTPHBAIOT BO BCeX HHXKHHX TOYKAX, Iepel BePTHKAJb-
HEIMH TOABEMAMH, Ha MPSAMbIX YYacTKaX IIPH IIONYyTHOM
yknoHe uepe3 400—500 M, nmpu BCTPEUHOM YKJOHE — yepes
200—-300 »# u mepex apmarypoit (puc. 5.10). Bce orcekae-

#0500 400500

Puc. 5.10. TIpumepnas cxeMa paccTaHOBKH Iyc-
KGBHIX IpeHaxefl H BO3NYLIHHKOB Ha MapoOIPOBO-
nax

1 — nyckoBoii IpeHaX; 2 — BO3AYIIHHK; 3 — CEKI{HOHHPY-
olas 3aJBHXKKa

MBi€ YYacTKH IapoONpOBOAA MHOJIXKHBHL HMeTb IYCKOBbHIE
ApeHaxu. B ToYKax MycKOBOTo ApeHaXa Ha NapoOmpOBO-
Aax [pelyCMaTpHBAIOT BPe3Ky ILITYUEpOB ¢ 3aNOopHO#H
apmarypoit. Ha kaxkagoMm wmTynepe yctaHaBAMBAIOT: MNpH
IaBieHHu Tlapa no 22 kac/cm? 3aABUKKY HAH BEHTHIb,
npy Aas/eHHH Napa Bolllle 22 Kec/cm? ABa MOC/EA0BATENLHO
pacnoNOXKeHHEX BEHTHJS — 3AMOPHBI M PEryJMPOBOUHbIH
(npeHaxKHbI).

JluaMeTp WITylepa M 3aMOPHOH apMaTyphl NPHHHMAIOT
B 3aBHCHMOCTH OT JuaMeTpa mapomposoaa mo taba. 5.6.

B 3aBMCHMOCTH OT crnoco6a H30JsIIME NapoNpOBOLOB
(MaTaMu WIH CKOPJYIIaMH) MOXHO NPHUHHMAaTb KOHCTDYK-
LU0 ApeHAaXeH, NpUBefeHHyl0 Ha puc. 5.6 uau 5.8. Munn-
MaJibHas BBICOTA WITYLEPOB [Js MyCKOBOIO ApPeHaXsa Mo-
WKeT rpuHEMaThed mo tabm 5.7.

Ilns  nyckoBoro JApeHaxa mapompooios Py <
< 25 kec/cm? MOMET TIPUMEHATHCA TaKKe HelaMep3alouwui
JipeHaXHbIl Knanad, paspadorannblii MpkyTckum duana-
JoMm TunpoHegTtemama (puc. 5.11). Koncrpykuus myckoBo-
T0 JpeHa)a C TaKWM KJalaHOM MpHBefeHa Ha pHc. 5.12.

Koupencar, obpasylomuiicss HOpu mnporpese Iapomupo-
BOAOB OT TOYEK MYCKOBOTO JpeHaXa, BbIOpachiBaeTcs Ha-
PYyXYy.

P N

TaGaunga 5.7

MunumManbras BbicoTa WTyuepos H B MM A NYCKOBBLIX
JipeHaxed maponposojos (cM. puc. 5.6)

Y caoBHbIA NPO- YenoBHoe nasienue B NaponpoBoie Py
XoX wTyuepa B rac/cM?
M 3af0pHO#H apMma-

TYPbl Dyl B MM <16 ‘ 95 l 0 I 64
25 90 90 110 140
32 100 100 130 155
40 100 110 130 155
50 110 110 130 155
80 110 115 145 170
100 120 130 160 180
125 125 135 175 210
150 130 140 180 220

[MocTosiHHbIe ApeHaXH Ha TapoOIpPOBOAAX NePErpeToro
napa, Kak NOPAaBHJO, He YCTaHABJHBAKT, OLHAKO eCJIH
napomnposoJ pafoTaeT C mNepeMeHHBIM pPacxojioM Mnapa
(oTk/OYeHHe notpebuTesel, IIOCTENEHHOCTH BBOAA B Oel-
cTBHe NOTpeOuTesedl H Ap.), Map MpH HEKOTOPHIX PeXHMax
MOXKeT nepefiT B COCTOSIHHE HacbllleHHd. B Takux cay-
YasXx Ha NaponpoBOAax IPeAyCMAaTPHBAOT TOCTOSHHLIE
JpeHaXXH TaK e, KaK H Ha NaponpoBujle HAaCHILIEHHO-
ro napa.

IlocTosiHHble ApeHaXkH OOGKIYHO COBMELIAlOT C IyCKO-
BEIMH ApeHaxaMu. Toraa B TOUKax OCTOSIHHOTO JpeHaxka
Ha naponpoBofax Dyz> 100 mm ycTaHaB/JuBAIOT TaK Ha-
3plBaeMble KapMaHsl (puc. 5.13 u 5.14).

Jluamerp kapMaHa NMPHHUMAIOT B 3aBHCHMOCTH OT QHa-
Merpa naponposoxa no Taba. 5.8. XapakTepucTHKa ITY-
mepa ¢ BBAPHbLIM JOHBIUKOM ZaHa B Taba. 5.9.

Jlna naponpoBOLOB YCAGBHBIM NpoxoaoM Dy <100 mm
KapMaH MOXHO BBIIIOJIHATL [0 THOY, NOpHBEAEHHOMY Ha
puc. 5.15.

[TocTOSHHBIH IpeHaX OCYIIeCTBJASIOT yepe3 KOHAeHCa-
ToOTBOAUMKM. [JluameTp TpPy6onpoBOOOB M apMaTyph
A7 MOCTOSIHHBIX ApeHa)kell MOXHO IPHMHHMATh Mo Tab/I.
5.10.
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Puc. 5.11. Hesamepsatouiuit npenaxueiii kianan Dy =80 s

1 — kopnye; 2 — knanaH; 3 — duanen; 4 — CeAno; 5 — BTynKa; 6 — waiiGa; 7 — o6oiiMa paapesHas; § — WNHHAeAb: 9 — caib-
HHKOBOE YMJIOTHeHue; I0 — Kpbuuka; I — haaHen HMAKHMHOMN; /2 — BTynka; 13 — pbruar; I4 — mai6a; 15 — nanen; /6 — KOJAbLO
OpyXuuHoe; I7 — wnunbKa; /8 — rafika; 19 — BHHT

A
T N —
1
! N\ J Puc. 5.12. KOHCTPYKUHS NYCKOBOTO J[peHaXa C He=
N RICEE SR SRR 3aMep3alolluM APEHAXKHBIM KJIallaHOM

1 — naponpoBoj YCJAOBHEIM NPOXoXom Dy ; 2—IITynep yciaoB-
HbIM [POX0A0M Dy1; 3 — pgpeHaXHblfl Kianad
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3 Puc. 5.14. Utyuep ¢ 3arnymwkoi (xap-
L MaH) JAJAs [OCTOSIHHOTO H IYCKOBOTO
Ji aApeHaxa naponposogos Dy > 100 mm
! — maponpoBOg yCJOBHbBIM Npoxoaom D =
Puc. 5.13. Illltyuep ¢ BBAPHHIM AONBIIKOM (KApMaH) AJA NMOCTOSHHOTO M _gp0 asy o0 2 — WTynEp YCIOBHLIM Mpo-
NYCKOBOr'0O Jp€HazKa mapornpoBoja xof0oM Dyy =150 mm; 3 — dnanen npuBapHo#;
/ — napompoBos yCOBHBIM NPoxogomM Dyyi 2 —mTymep yeaosubiv mpoxosom Doy # — GaaHen nepexofrofi; 5 Goat; 6 — raft-

LULIKOM: 3 — . eHama: 4 — B 33 Ka; 7 — npokaaaka; 8 — Tpyba jns TOCTOSH-
C BBADHBIM JOHLIIIKOM; WTYep A7s1 NYCKOBOTO JpeHaXa; 4 — BeHTH/b HIM HOfO apeHaxa; 9 — TpyGa pas  MyCKOBOTO

JABHIKKa;, § —TPy6a IAsi NMOCTOAHHOTO ApEeHAaXa; 6 — JOHLINIKO, 7 — H30JMAlHA peHaa
Ta6banuua 5.8
HAnameTprl KapMaHOB
YcaoBHHI IPOXOA HAPONPOBO LA Dy B MM 100—125 150—175 200—250 300—350 400—450 500—600 700—800 900—12 0
YcaoBHBI NPOXOX KapMaHa Dy1 B MM 50 80 100 150 200 250 ' 300 350

Ta6anuma 59
ToamuHa JOHBIIUKAZ W Pa3Mepsl NPHBA3KHM WiTyuepa (cm. puc. 5.13)

WTyuep Tonmunﬂa ;ﬁ;ﬂmm“ N h B MM H B #m
Y caoBHBIH HPOXOL ) . 1B mn
TPpYOb Dy B MM Y CAOBHBIH IO~ BHY TPCHHUH ycaoBHOE JaBicHue P B Kec/cM?
Xox Dy1 B MM | ANAMETP B MM Y
o4 | o5 | 0 | 64 | 25 | 10 | e | 25 | 10
100 154 | 188 | 159 | 200 | 200 | 200
50 51 150 10 6 5
125 204 | 268 | 169 | 210
210 210
150 80 82 \ 0 | 12 | 10 | 6 | 172 ] 274 | 178 | 220
200 226 | 231 | 223 | 20 | 280 280
100 100 180 15 10 8
250 246 } 251 ] 253 | 310 ] 310 310
300 203 | 300 | 300 | 30 | 380 375
150 150 220 2 15 10
350 323 30 | 825 410 | 410 | 400
400 355 35 | 352 450 | 440 | 430
200 207 250 30 20 13
450 - | — ]| — | — | 40
500 [ 250 [ 259 | 80 | — | — | 16 | — | — | 40| — | - | 500

Konnencart, obpasywomuiics npu paboTe maponposoaa,  caTa B KOHIEHCATONPOBOAL [Js BO3BPAaTa KOHAEHCATd OT
OTBOAAT OT TOYEK MOCTOSHHOTO ApeHaXka B cOOpHBIH KOH-  mOTpeGHTesell MOKET OblTh OCYILECTBAEH NPH YCJAOBHH, 4TO
JIeHCaTOTIPOBO/, MAH BHIGpachiBaloT HapyXky. OTBOL KOHIEH-  HaBJleHHe B [apONpPOBOAe B TOUKe APEHAXKa MPeBhILIAeT
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Ta6auima 510

JuaMeTpel TpyGONpOBOJOB M apMATYPbI
JJs MOCTOSIHHBIX JpeHaxed

YcaoBHHA NPOX0A Naponpo- 50— 125— | 400— 700 —
Bola Dy B MM 100 350 600 1200
YenosHbIE OPOXOA TPYGONpo- 15 20 25 32

BOZOB M apMatypel DyyB Mm
I TOCTOSIHHLIX JpeHaXceit

LaBjeHHE B KOHISHCATONPOBOAE HE MeHee ueM Ha 1 kec/cm?
CrennajipHble  KOHAEHCATONPOBOAB A c6opa MOMYTHOro
KOHZIeHCATa, KK [PABHJO, He [IPOKJIAaALIBAIOT.

Puc. 5.15 Irtyuep
¢ saraymko# (Kap-

He MeHee 3 xec/cm® B 3ToM ciyuae Ha maponposoge Gouee
HH3KOrO [aBJIeHHSl NDUMEHSIOT IITyLep ¢ BBAPKOH B HEro
cboKy TpyOH AAs BIIycka KOHjAeHcaTa oT Mapa GoJee
BBICOKOFO JaBJIEHHS.

5.3. KOHOEHCALHOHHDIE TOPLUIKH
H KOHOZEHCATOOTBOAYHKHU

BhiGop KOHAEHCATOOTBOAUHKOB MPOH3BOASAT B 3aBHCH-
MOCTH OT KOJIMYeCTBa KOHAeHcarta, obpasywoomerocs B mna-
ponposone, u NMepenaja AABIEHHH 10 u 10cjae KOHAEHCATO-
OTBOJYHKA.

JlaBieHne KOHZEHCATA AO KOHAEHCATOOTBOAUMKA IPH-
HHMAIOT PaBHHIM [AaBJEHHIO Napa B TOYKe JpeHaxa.

JaBnenne KOHAeHcaTa IIOCJHe KOHAEHCATOOTBOIYHKA
NPHHUMAIOT: INpH BbICOpe THNA KOHAEHCATOOTBOAUHKA —
paBHBLIM NaBJCHHIO [apa 3a 3aKPHITBIM KOHJEHCATOOTBO,I1-
quKOM (NIpH OTBOAE KOHIEHCAaTa B IdponpoBox ¢ GoJee

MaH) JJA IOCTOSH- Byz100 HU3KHUM JaBJjeHueM B cOOpHBIH MM HANOPHLI KOHAEHCATO-
HOTO H MyCKOBOTO 1 g { /? ’ NPOBOJ — PABHBIM NABJEHUIO ITapa B TOUKE MPUCOENUHCHHSA
JApeHa)Ka M[aporpo- i \ - APEeHaXXHOro KOHHAEHCATONpOBOAA, l‘Iplil, cépoce KOHAEHSaTa
Bonos Dy <100 mm . T ~ B aTMocdepy HaM B 6ak, coobuanomuiics ¢ atMochepoil, —
/ — napomposox yeos- SN paBHbIM aTMOC(epHOMY NaBJEHMIO), NPHU ONpeleSeHHH TPO-
HMM  npoxomom  D.; 7 10 ) NYCKHOH  cMOCOOHOCTH  KOHAEHCATOOTBONUHKA — PABHBIM
2 — WTyNep yCAOBHEM s “r{;. s h N ‘; NaBJEHHIO Mapa 3a OTKPHITBIM KOHAEHCATOOTBOAUHKOM C
npoxonom Dy,; 3—bia- f Htt = yUeTOM [OTePb [AaBJeHUs B JAPeHaXHbBx TpyOax.

Hern fipuBapHO#; 4 R [Tponycknasi crocoGHOCTE KOHAEHCATOOTBONUHKOB 110
;&,q?a_“%%m“%l)j?;gg: f 7 ropsueMy KOHJeHCAaTy MOXeT ObITh OmpejelieHa MO0 HOMO-
Ka; 7 — NpOKMAnKa; g =0\ 5 rpamme (puc. 5.16), CKOpPPeKTHPOBAaHHOH JAJst pacyera
3 — JmOHbIIKO; 9—Tpy- |6 2/5 —d KOHJEHCAaTOOTBOUUKOB.

6a 119 NYCKOBOTO Ape-
Haxa, [0 — Tpy6a ans
IOCTOSIHHOTO JpeHaxa

IIpn nmapaninenbuoft NMPOKnMajKe HECKONBKHX Maponpo-
BONOB DpA3JIHUHBIX [aBJEHHH  HOMycKaeTcsl «KacKajHas»
CXeMa OTBOQA KOHJEHCATA C MEPENYyCKOM KOHAeHCATa H3
napornpoBofia ¢ Gojiee BHICOKHM AaBJEeHHeM Napa B KapMaH
OTBO/l2 KOHJIEHCATa NnaponpoBofia GoJiee HU3KOro MaBJEHHA.

Takas cxeMa BO3MOXHA IIpH PA3HOCTH AABJEHHMi napa

B ToM cayuae, ecnu KOMHYECTBO OGpasylolierocs B
nmaponpoBoje KOHAeHcara O0nbme MPOMYCKHON CHOCOG-
HOCTH BBIGPAHHOTO KOHJEHCATOOTBOMYHKA, YCTAHABAHBAIOT
HECKOJIBKO KOHIEHCAaTOOTBOAYHKOB.

Jist MOCTOSTHHOrO JipeHaX<a NapoNpOBOAOB NPHMEHS-
10T KOHIEHCAaTOOTBOMUMKH 45udHk n 45cl0nx (puc. 5.17
n 5.18) u KoHNeHCAUHOHHHIH ropmok c Dy=25 mm
BK3 5C-1-1 (puc. 5.19).

XapakTepHCTHKY KOHJEHCAaTOOTBOAYHKOB 45u9HXK wH
45c101x maHbl B Ta6a. 5.11 u 5.12. BeiGop Tuna KoHOeH-

Ta6auumwabll

XapaKTepHCTHKA KOHJeHCaTOOTBOAUMKA 4549nxk (cMm. puc. 5.17)

Y enoBHBIN -
moonos | it tent | Mepsgn aamacnn | Houep | Buaerp or | TR Frekc| DU i p At | pec
Dy B nn TOOTBOLUHKA B Kocfox cetna ae d B ua B LIOGMAX D ] L I H | h B Ke
20 4549911 Ot 0,5 10 1,5 1 9 3/, 182 115 260 17 9,8
4549HK2 » 1,6 » 4 2 6
4599HK3 »4 »38 3 4
25 4549114 » 8 » 13 4 3 1 182 115 260 17 9,8
3243!{»(2 Or ?,5 1o 1,5 5 14
40 O PR 8 10 L 215 | 160 | 300 | 20 | 17.2
45u9nK8 » 8 513 8 5,2
45qgﬂ>x9 Ot 0,5 10 1,5 9 20
50 rmxll a5t 10 1 2 230 | 170 | 315 | 25 | 226
45491212 » 8 » 13 12 8

Mpumeuanuq 1. KoHICHCAaTOOTBOXIYMK MOXHO NPUMEHATh [IPH YCJAOBHOM MaBJeHHH mapa P <16 xzc/cm® u Temneparype #<250°C,

2. Ilpu 3axase cjaejyeT yKadHBaTbh YCJOBHBIH NPOXOX U YCAOBHOE 0003HaueHHe KOHACHCATOOTBOLYMKA B COOTBETCTBHH ¢ Tabiauuel; mo-
crefHsd nugpa B yca0BHOM 0603HayeHUN 0603HAYAET HOMEP CMEHHOrO CelIa, PACCYMTAHHOIO HAa ONPeje]eHHYIO NPONYCKHYIO CIOCOGHOCTb KOH-

A€HCarTa.
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Puc. 5.17. KoHaeHCcaTOOTBOAYHK C [ONJAABKOM
My(dToBHIH 4549HXK

{ — nonnaBok; 2 — Kopnyc; J-— pbluar; 4 -— CnycKHasf
npo6ka; & — cefyo; 6 — KaanaH; 7 — OTBEpCTHE

€ Gwofy
!'50

L 100

Puc.

Puc. 5.16%. 3auMCTBOBAHO y KaH. TeXH. HAYK
B. C. Coxonosckoro. HomorpamMma nas omnpe-
JlesieHMs] TPONYCKHONH CMOCOGHOCTH KOH/IeHCa-

TOOTBOJUYHKOB 110 TOpAUYEMY KOHAeHCATYy
P,/P\ — OTHOLICHHE JAaBieHUS napa NocJe KOHAeHCa-
TOOTBOJAUYHKOB K JABJEHHIO Tapa nepen KOHIEeHCATo-
OTBOJMHKOM; ! — TemMnepaTypa KoufAencata B °C;
tis_ TeMHOepaTypa HachiUleHHs napa Npu AaBASHHH
P, B °C; d — AMaMeTp OTBEPCTHS B cealie KOHAEHCa-
TOOTBOXYKKA B MM, ( — OponNycKHAs CHOCOGHOCTH
KOHJEHCATOOTBOAUUKA B K2/%. IIpu P./P,<0,5 caeayer

noNb30Barbcsi KpuBOH P,/P=0,5.

IMpumep pacueta npu tl=t15. JaBneHHe napa
nepes KOHAEHCATOOTBONYMKOM P=2,4 gac/cm?, Ras-
JIeHHEe M1apa Mnocje KOHAEHCATOOTBOAUYHKA (C YeTOM
fnoTepb B PEHAXHBIX TPY6ax) P,=1,25 kec/cm?, Tem-
nepatypa KOHAEHCATa t1=l“. =125° C; qguameTp oTBep-
CTHUsl B KOHJAEHCATOOTBOAUHKE IJIfl NMpPONycKa KOHIEH-
cara d=98 mau.

Pewernue. VI3 TOUKH, COOTBETCTBYIOME!H 7,=125° C,
NPOBOAHM BepPTUKAJLHYIO MNPAMYI0 1O IepeceueHus

¢ KpHBOK P2/P1=-2—'4 =0,5 u onpemenseM TOuKy A.
s
M3 toukn A APOBOAMM TOPM3OHTAJBHYIO OPAMYIO 10
nepeceyeHusl ¢ 6espasmepHolt wKanoii / H onpegens-
eM TouKy B.

CoepuHUB ToukKy B ¢ ToukOofi C, COOTBeTCTBYIO-
e 3HaueHUHIO Py, B _TOUKy D, monydyeHHyl Ha Gea-
pasMepHolt wkage II, ¢ Touxo#t, cooTBeTCTBYyIONlEH
3HAYEHHI0 9 MM Ha IIKaJe R[HaAYeHHH d, oOmperenuM
B TOouke (0 OpPONYCKHYI0 CHOCOGHOCTH KOHIEHCATOOT-
BomuuKa G=T760 Ke/%.

Npumep pacuera upu #=85° C<f, ocranpHue
JAHHLIC MPUFATHL MO OPeAbIAYUWEMY HOPHMEDY.

Pewenne. OnpegeiifeM TOUKY A, kaK B IOpebl-
pymeM npumepe. [IpoBelsi U3 TOYKH, COOTBEICTBYIO-
utell #;=85° C, BepTHKANbHYIO NpPAMYIO 10 Mepecede-
uusl ¢ ApAMoN, NIpoBeseHHOR u3 Touxm A Hapaxn-
JeJbHO APAMBIM AaBjeHUN P, onpenesum Todky A’.
3aTeM, npoBeid NOCTPOEHHE MO HOMOTPaMMe, aHAJO-
THYHOE NpeablAyLeMy MpHMEepy, OADEAeNHM B TOU-
Ke (' IMPONYCKHYIO CIOCOGHOCTb KOHAEHCATOOTBOAYH-
Ka G=920 ke/«

5.18

. 7 H
AT
| D |
L

et

KOHIEHCATOOTBOAUMK C HONJAaBKOM
daanuesnit 45¢ 100K

I — nonsnaBoK; 2 — Kopnyc; 3 — pbluar; 4 — cHnycKHas
npo6ka; & — ceano; 6 — knanaH; 7 — OTBepcTHe
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Ta6aunab.i2
XapakTepucTuKa KOHIeHcaTooTBoauuka 45c¢10Hk (cm. puc. 5.18)
o 5 OcHOBHbIE PA3MEPHl B M
> | Verosoe 060 = 50 % Boatosere oT- B
c . BepCcTHUA ec
Q| snauenme kon- | [lepenan xas- e egd b B K2,
] LeHCaTOOT- acuuft A T 2 S5 e 6
ox 3 BOLUMKA B Kec/cm 2 20~y D L o h Dy D, b ua- | koau- ree
Sg % S =Sy MeTp | uectBoO
> m i Mmoo B MM | B LUT.
20 45c10m:x 1 Or 0,5 10 1,5 1 9 182 130 290 12 105 75 16 14 4 13,3
45¢10m24¢ 2 » 1,6 » 4 2 5
45¢10mx 3 » 4 » 8 3 4
45¢10mx% 4 » 8 » 13 4 3
2 45cl0nx 5 | » 13 » 18 5 2.6 182 130 295 12 115 85 16 14 4 15
45¢10mx 1 Ot 0,5 10 1,5 1 14
45¢10mx 2 » }1,5 » 4 % 1(7J
45¢10Hxk 3 » » 8 29 5 36! 2 14
40 45101 4 > 8 y 13 1 5,2 2! 16 0 2 5 110 18 18 4 26,5
45¢10nxk 5 » 13 » 16 5 4,9

Npumeuanus |. KOHIEHCATOOTBOAYUK MOXHO NPUMEHATh NPH YCJAOBHOM NaBJCHHH mapa P,<25 Kzc/cm® u Temmepartype £<450°C,

2. ITpu 3akase caeayeT yKasblBaTb YCAOBHBLIA NPUXOL W yCJOBHOe 0003HAYEHHE KOHAEHCATOOTBOAYMKA B COOTBETCTBHU C Tabauuedl; nocrex-
HAs uudpa B yCIOBHOM 0DO3HAYCHUM O3HAYAET HOMEDP CMEHHOro
ACHCaTa.

Q\\%
100
273 - J

o ﬁ:—%‘ﬁ"ﬁh
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Y

Puc 519. KonnencaunoHusii ropmwox Dy=25 miu
BK3 5C-1-1. Bec 86 «e

caTOOTBONUHKOB IPOH3BOAAT 1O HePemafy AaBjieHWHA 1O H
nocie KOHIEHCATOOTBOAYHKA MPH 3aKPbITOM KOHJEHCAaTO-
orBomurke mo Taéa. 5.11 u 5.12,

[lponyckHas  cHOCOGHOCTL — KOHAGHCATOOTBOJYHKOB
4549 1 45c 10HK 110 XOJOJHOMY KOHJEHCATy MOXKeT GbITh
onpeneaena no puc. 5.20.

KonaencaTooTBONUHK 45u9HXK HMeeT My(dTOBBIE TPH-
COeNMHATENbHBIE KOHLL. B KauecTBe NPEHAKHBIX TpYG MpH-
MeHsIOT BoforazonposopHbie TpyOw nmo OCT 3262—62 c
pe3n6oii, COOTDETCTBYIOMER pe3bOe Ha KOHIEHCATOOTBOLUH-
Ke, YKa3aHHOM B TabJuue.

548

cenna, OOECHEYHBAWWIErO ONPEACACHHYIO NPONYCKHYIO CMOCOOHOCTb KOH-

Konpmencatoorsomuuk 45c10HK  HMMeeT (paaHueBbIe
npHcoeHHUTebHble KOHIK 1o I'OCT 1240—54, B kauect-
Be OTBETHBIX (P1aHNEB TPYOONPOSOAOB NpPUMEHSIOT (hiaH-
e no TOCT 1255—54* Ha ycsioBHOe nasienne 25 xac/cm2.

Konnencaunonnstii ropmoxr BK3 5CL-1 npumensior
IJIs1 ycJIOBHOrO nasnenus Py< 64 Kec/cm® u TeMnepaType
napa ¢ <425° C. KoHCTpyKIHSA npedyCMaTpPUBaeT yCTaAHOBKY
KOHAEHCA1HOHHOr0 TOpIIKA B CTPOTrO BEPTHKAJILHOM MOJO-
JeHHH M 00s3aTebHYI0 3aJHBKY IOpLIKA BOJOH A0 MycKa
€ro B 3Kcmayartauuio. KoHAeHCALHOHHBIH TOPLIOK HMeeT
(1aHeBble NpHCOeJMHHTENbHbIE KOHIBL. BxomHo# daaHer
uMeeT dyeThipe oTBepcTHa MI8, a BEIXOAHON — yeThipe OT-
Bepctus MI16. OTBerHble ¢JaaHUbl TPYGONPOBOAOB HpUMe-
HaoT Tuna A ¢ Dy=25 mm no I'OCT 1260—54* nHa ycnos-
Hoe JaBieHHe Py=64 xac/cm?.

CxeMa ycTaHOBKH KOHACHCATOOTBOJUHKOB M KOHAeHCA-
IIHOHHBIX TOPIUKOB AJS JAPeHaXKa napornposoJoB HaHa Ha
puc. 5.21.

[Tpu ycTaHOBKE KOHAEHCALKHOHHBIX FOPHIKOB M KOHIEH-
CaTOOTBOAUHKOB JeJaloT o6BOA [Jis PEMOHTa, OCMOTpa,
cnycka KOHJeHcaTa npHM INporpese NaponpoBOfOB M AJ4
MPOAYBKH KOHAeHCAaTONpoBoxoB. OGBOAHAS JNHHHSI MOXET
He NpeAyCMaTpHUBaTbcA NpPH ApeHaXke KOHZeHcaTa B Na-
ponipoBoj 60Jiee HE3KOIO AaBJEHUS.

3a KOHAEHCATOOTBOLUHKAMH H KOHJEHCAIlHOHHBIMH
ropuikamu, pafoTalomuMi co cOpocoM KOHaeHcata B 00-
IHH KOHAEHCaTONPOBOJA, IIPH MO/aue KOHAEHCATA Ha BHICO-
Ty WJIM B naponposoj Oosee HH3KOTO [AaBAeHHSI CAedyer
YCTaHABJ/IUBATH OﬁpaTHbIe KJlanamnot, 3a HCKJHOYEHHEM TEeX
cay4aeB, KOTZa OGPaTHBlE K/amaHbl NpelycMaTPHBAIOTCHA B
KOHCTPYKUHH CaMOro KOHAEHCAaTOOTBOJYHKA

KoH/leHCaUHOHHEbBIE TODIIKM H KOHIEHCATOOTBOAYHKH
O0BLIYHO YCTAHABJHBAIOT HHUME OTMETKH APEHa)Ka KOHMIEH-
carta W3 NaponpoBOAa, HO He BHIIIE OTMETKH JPeHaKHOTo
WITYllepa; OpH 3TOM COeAHHEHHE TOYKH OTBOJA KOHJEeHcaTa
H3 [aponpoBoja € KOHAEHCATOOTBOAYMKOM HJN KOHIEHCa-
[IMOHHLIM TOPIIKOM OCYLIECTRJSIOT BepTHKaJbHEIM JuH60
rOpH30HTAJILHBIM TPYOONPOBONOM C YKJIOHOM He MeHee 0,1
B CTOPOHY rOpHIKa.

KonnencauuoHnple TOPUIKH H KOHAEHCATOOTBOMYHKH
yCTaHABIMBAIOT MO BO3MOMKHOCTH GJuKe K JPeHHDYEMOMY
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naponpoBoay Bo u3bexaHue GOJNBLUIMX NOTepb AABJEHHS H
TerJa Ha 5TOM YUacTKe.

ITpu Hajg3eMHOH NpOKJanKe NMapoONpOBOAOB KOHAeHca-
{IHOHHEle TOPWIKH W KOHJAGHCATOOTBOAUHKH YCTAHABIHBAWOT
B CMENHaNbHBIX YTEIJIGHHbIX MOMelleHHAX (OyAKax) uau B
MeTa/Nuueckux sAwMKax (puc. 5.22) c TensioBo#l H30JsI-
{Well, pasmellaembiX JuO0 HA CrHelHadbHLIX [JOLIAfKaX

Ha 3cTakajgax, Ju60 Ha GETOHHBIX MOAYIIKAX HA 3eMJe MOA
3cTakanom.

ITpu muoTOTPYOHOH NpOKTaAKe AJ8 K4XKAOrO Napo-
NpOBOAA MpeLyCMATPHUBAIOT OTHENbHBIH KOHAEHCATOOTBOL-
YuK. YCT4HOBKA OJHOTO0 KOHJEHCATOOTBOAYMKA Ha He-
CKObKO TNAapONpOBONOB HAM OGbERWHEHHE  ApeHaKHBIX
AMHHH NaponpOBOLOB He PEKOMEeHIyeTcs.
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Puc. 5.21. CxeMa yCTaHOBKH KOHJIEHCATOOTBOZUYHKOB HA IO-
CTOSIHHOM JpeHaKe maponpoBoAOB npu P>P,

! — napoupoBos nasneHHeM P Kec/em?; 2 — maponpoBon AaBJEHH-
eM P, Kec/cm?;, 3 — KOHLEHCATOMpPOBOA AJAS OTBOAA KOHAEHCcAaTa M3
naponpoBoja ! B naponpoBoi 2; 4 — KOHAEHCATONPOBON, AJA OTBOAA
KOHJEHcATa H3 NaponpoBoxa 2 B OOUIHMIt KOHAEHCATONPOBOL; 5—BEH-
THAB; § — KOHJEHCATOOTBOMYHK; 7 — OGPaTHHI KaamaH; 8 — Tpy6o-
NHOBOA NYCKOBOJ MNMPORAYBKH; 9 — KOHTPOJIbHBIH CNYCKHHK

OTBOIYKMKA 45499HK

5.4. IPOMbBIBKA TPYBONMPOBOJOB BOASIHBIX
TENJIOBBIX CETEN

B nmpomecce NPOH3BOACTBZ CTPOHTENBHO-MOHTAXKHBIX
pa6oT B TPyGONPOBOAE TEIJIOBHX CeTefl MONajaioT NeCok,
OKaJlHHa, 00DE3KH NepeBa, KYCKH CTPOHMAaTepualoB, 3JeK-
TPOABLI ¥ IMp., KOTOPbie, KaK MPaBHJIO, OCTAXOTCS B CMOHTH-
poBaHHBIX TpyOompoBogax.

Jlo cpauu TemJOBBIX ceTefl B 3KCMJIyaTalHK 3TH 3aC0-
pbl JOJKHB ObITH yAaNeHHI.

[Maponposoxsl npojysaioT napom ot TILL niu Kotesb-
Hofi. BbllyCK napa INIPOH3BOJAHTCA 4epe3 OTKPLIThIA TOpel
MpOAYBAEMOr0 y4acTKa HJH Uepe3 CreunalbHbie BpPEMEH-
HH@ BHIXJOMHble natpybku. CKOpocTb napa mpu IpONYBKe
JO/XKHA TpeBbillaTh pabouyio, HAaCKOAbKO 3TO MO3BOJAET
NpOU3BOJAUTENLHOCTb HCTOYHHKA TerJa.

Boasinbie CETH U KOHAEHCATOTIPOBOLH NMPOMBIBAIOT BO-
fof (ruApaBinyeckas MNPOMbIBKA) MM BOAOBO3NYUIHOH
cMechi0 (THAPOMHEBMATHYECKAs IIPOMbIRKaA).

CylecTByIOT JBe CTajWH THAPABAI'YECKOl TIPOMbIB-
Ku: uepHoBas M umcTOBas. [lpum 4epHOBO# mpoMBIBKe TPY-
GonpoBOAL HAMOMHHIOT BOAOK moa aasjerdveMm 3=~4 aru,
a sarteM Boja cOpachiBaeTcsi u4epes OTKPBITbie NPEHAXKH B
KOHIle TPOMBIBAEMOr0 yuacTka. Ilpum 4ucTOBO# mpoMLIBKe
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N - _)'LO' Puc. 5.22. PasMeulenne KOHAEHCAUHOH-
3 &) Horo ropmka BK3 u koHaeHcaToOTBOA-
1 yuka 4549HK B MeTaJJIUyecKoM SLIHKe
” !/ — uzonanpus; 2 — AUIHK; 3 — KOHAeHCaIHOH-
/%00 = Heiit ropmiok BK3; 4 — KOHIOEeHCATOOTBOAUHK

HCMOJb3YIOTCA CeTeBble HAcOCH. 3amoJHAIT W MOAINH IbIBA-
10T CeTH IPH 3TOM BOJOMPOBOAHOH BOAOH.

Ilpn nomseMHOfl NMpoKJaajiKe TEMJOBOH cCeTH YHCTOBAs
NPOMBIBKA OCYIIECTBJAsETCA MPONYCKOM UHPKYJIHpYWilled
BOJBl Yepe3 Ips3eBHKH, YCTaHABAHBAaeMble B KOHIE yuacT-
KOB (IO XOAY BOAB) B y3JlaX CEKLHOHHPYIOUIMX 3aJBHMKEK
(puc. 5.23). ITopawwmuil u 06paTHLIl TpYOONPOBOAK B 3THX
y3JaxX COejHHAIOT NePeMBIYKAMH, HAa KOTOPhIX yCTaHaBJH-
BalOT IO JiBe 3aNOpHble 3aABHAKKH C KOHTPOJBHBIM CIyCK-
HbIM BEHTHJeM MeXAy HHMH. JluameTp nepeMbiuinH peKo-
MeHAyeTca NpuHHMaTtbh He MeHee 0,3 nmamerpa TpyOompo-
Boga. I'psi3eBUKH C ceTKaMH, KakK NPaBHJIO, OCTAIOT(d Ha
NOCAeAYIOMHH OTONUTE/bHBIH Iepuoj], B TeyeHHe KOTUPOTo
HX TIePHOJMYECKH MPOYHILAIOT.

ITo OKOHYUaHHM NMEPBOrO OTONMHTEIBHOrO CE30Ha rpsize-
BHKH MOTYT JI€MOHTHDOBaTbcsl. IIpaKkTHYecKH BBHAY CJOK-
HOCTH JAEMOHTaxka OrpaHHYMBAIOTCS YJajJeHHeM H3 rps3e-
BHKOB CETOK.

[lpu Han3eMHOH TPOKJMalKe BOASHBIX ceTefl IPA3EBHUKU
HE YCTaHaBJHBAIOTCH, H YHCTOBas NPOMBIBKA CETH MPOHCXO-
IUT B Opoliecce HAMajKu H IKCIJAyaTanuu yepes aboOHEHT-
CKHe W CTaHIHOHHBIE TPA3EBHKH.

KonpencaTtonpogojpl nNpOMLIBAIOT B ABE CTAJHUH:

45996K; 5 — o6paTHBIN KNanmaH; 6 — BEHTHh

MpeBAPHUTE]BHO BOJAONPOBOLARUH BOAOH A0 NOJHOIG
OCBETJ/IEHHsl NMPOMBIBOYHOH BOJAbl M B NOCJEAYIOWEM — KOH-~
JIleHCaTOM 0 TeX IOp, MOKa aHaju3 He MOKaxKeT HeoOXOmH-
MOe KauecTBO KOHJeHcara.

B nocnenHee BpeMs Hauasia NPHUMEHATHCA THAPONHEB-
MaTHYecKas [POMbIBKA KAaK BOAAHBIX CETeH, TAK H KOHJER-
CaTOMmponoAOB, NPH KOTOPOH c03ja0Tcs TypOy/JeHTHOCT)
JABUXKEHHS U YAapHBIH 3 deKT.

[TpenmymecTsoM 3TOro cnocoba HPOMBIBKH JJis TOR-
3eMHOH TNPOK/JaAKH TeMJNOBHIX CeTeH SBIAETCS OTCYTCTRHE
Ha TelNJOBOH ceTH TpsA3EBHKOB, Ojaroxaps dYeMy CyulecT-
BEHHO COKpaualTca raéaputhl KaMep B MeCTax YCTaHOBKH
CEeKUHOHUPYIOUWUX 3aJBHKEK,

[Tpu ruaponHeBMAaTHYECKOH NpoOMEIBKe (puc. 5.24) npu-
MEHSIOT NepeABHXKHBIe Kommpeccopbl TumoB BKC-1, AK-6,
JK-9 mpoussogutedbHOCTbI0O Q =5+ 6 M3/cex ¢ jgaBieHn-
eM cxkaToro Bosayxa 6 ara.

Jlns noasona BOAbI M BO3JYyXa B NPOMBIBaeMBIH Tpy-
GonpoBon Bpe3alT JBa NaTPyOKa — OAHH ¢ 06paTHHIM
KNalaHOM H BEHTHJEM JJIs NMOJABOJA BO3AYyXa OT KOMIIpec-
COPHOfl YCTAaHOBKH, JpYyrofl —c 3aABHXKOH I NOJLauH
BOJIB U3 BOJONPOBOAA.
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Puc. 5.23. Cxema
paccraHoBKH TpdA3C-
BHKOB JJs1 MPOMLIB-
KH BOAsiHOH Temno-
BOH CeTH
I—rps3eBHK; 2—CEeKIH- |
OHUpylOWaA  3aABHXK-
Ka; J — CHYCKHHK,
4 — mepeMblYKa; 5—He-
ROJBHXHas omopa

Ta6auua 5.13

JnaMeTp CnycKHBIX NaTpyGKOB BPH FHAPONHEBMATHYECKOMH
npoMbiBKe TpyGonposoxos

Ycaosublit npo- Mo 200 250—400
XOJ IPOMBIBaE€MBIX

TPYO Dy B MM

500—800 900
H Bhille

YcaoBHHIH npo- 50 150 200 300
X0l CnyCKHOro
natpy6ka Dyl

B MM

.
l
|
|

T34

#3 Bodonpoboda |

Jna BuIycKa NPOMEIBOYHOH BOAKW M BO3AyXa H3 TPY-
6OMpOBOJOB HCMOJb3YIOTCA CNYCKHUKY, YCTaHaBAHBAEMble
B KOHLE MPOMLIBAEMOro yuactka. JluameTp CrmyCKHBIX maT-
pyOKOB BbiGupaeTc B 3aBHCUMOCTH OT AMAMETPa IPOMBI-
BaeMOro Tpybonposoga (raba. 5.13).

Bony nocie MPOMBIBKH CIYCKalOT B MOBEPXHOCTHBIE
BOJOCTOKH HJIM 1Ke B NPWSMOK KaMmephl, OTKyla ee Hempe-
PbIBHO OTKayHBAIOT MepelBUKHBIME HacOCaMH.

Hauayuwue pesynbTaThl MPOMBIBKH AOCTHralOTCs MpH
CKOpOCTSIX ~BOJOBO3AYIUHOH cMecH B KOHLE y4acTka oT
1,5 no 3 m/cex. Pacxogsl BOAbI NpH FHAPONMHEBMATHYECKOH
NIPOMLIBKE [IJIsi MOMyueHHsl HEOOXONTHMOH CKOPOCTH MOryT
npHHEMAaThCs no Taba. 5.14.

Ta6anuuyab.l4

Pacxon Boan ANA MPOMBIBKH TPyGonposoaos
NpPH TUAPONHEBMATHYECKOM crniocole
(onbiTHble paHHble TendoceTu Jlenanepro)

Ycaosuuit npoxox | 50 | 70 | 80 [ 100 | 125 150 | 200 | 250 | 300
TPOMbIBa€MbX TPYO
Dy B MM

Pacxox BOAH B T/4 8]14|20| 30| 50|65 | 120 160 | 260

Heo6xonnMoe XOJHYECTBO BO3ZyXa MOXKeT OnITh On-
peneseHO MO 3KCINEpUMENTANLIOH (opMyJie

W =G, (1—ﬁ) #3/cex,
Uep
rae Gp— pacxo[ TNPOMLIBOYHON BOAW B M3/cex;
Ug — KOHEUHafl CKOpPOGCTb CMeCH B KOHUE [POMBIBae-
MOro yudacTka, npuuumaeMasi ot 1,5 no 3 Mcek;
Ucp — CPeAHsAA YCJIOBHAs CKOPOCTb [IBHMIKEHHS BOJH,
NpHHHMaeMas OKoJo | m/cek.

(5.5)

JlaBnenve BOAH B BOJOMPOBOJE NOMXKHO GHITH He Me-
Hee 2 Kec/cm?.

Puc. 5.24. Cxema rupponneBMartHue-

B

CKOli NpOVbIBKH BOJASHBIX CeTeH

I — 3aBHXXKH CeKOHOHWUDYIOllHe; 2—3aJBHK-
Ku 3amopHsie; 3 — o6paTHblll KiaanaH, 4—BeH-
2 THJIe Ha BO3LYXOTpoBONe; 5 — MaHOMETD;
6 — 1epMOMeTp: 7 — pesHHOBMH WJAHT;

8 — xomnpeccop
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JlaB/leHHe BO31yXa B KOMIpeccOpe JOJXKHO NpeBHIIATh
JaBJieHHe BOAbLI He MeHee yeM Ha 1 xec/cm2,

5.5. TPAA3BEBUKH

J1s TenJIOBBIX ceTell MPUMEHSOT rpA3EBUKH:

npoMeIBOuHBIe (Tabna. 5.15 u 5.16) Ha pabouee pamje-
Hue Boxbl 10 16 xec/cm? u Temnepatypy go 200°C pas
YCJIOBHHX MpoxojoB 0T Dy=150 um go Dy =1000 mnm;

CTaHUHOHHbIE (Tabs. 5.17) Ha pabouee naBjierHe BOJBE
no 10 xec/em®> u  rtemnepatypy no 200°C anst yCAOBHEIX
npoxoaoB ot Dy =200 mm no Dy =1000 mm;

abonentckue mo MBH 1280—59 na paGouee nanfieHue
Boibl 10 16 xec/cm? m Temmeparypy mo 200°C mas ye-
JIOBHBIX NPOXOXOB 0T Dy =40 mm g0 Dy =200 mm.

[TpoMbIBOUHLIE IpA3EBHKH NPUMEHSIOT KAaK BpeMEHHOe

060pyAOBaHHE NpPH THAPABAMYECKOH NPOMLIBKE TEMIOBHIX
ceTel.

Ta6auua 5.15

NpombiBounsie rpasesukn Dy 150—300 uu no MBH 1264—59 (puc. 5.25)

A
=1
P ?
it mrd
TSR
Al
P 3
T T
x
< Puc. 5.25. TpaseBukun npommiBouHnie Dy =150 -
+300 am
I — pentunp mydToBuitt; 2, 9, 13 — Goat; 3, 10, 14 — ratika;
4, 7 — NpOKABIKA NapoHHTOBafA; 5, 8 — Baraywka; 6 — Kop-
nyc; Il — ceTtka Ne 5—1,4
N
\
N
©
® ——f e
Yenosmm#t npoxon | OO03Hauenue rps- OcioBuie pasuephl B #it Bec Hau6oabwa s
3€BHKa—HOMED i oceBast Ha-
rpasennia Dy b uk MBH oo | s | o | w | v | | ¢ ] al| B |®%]| rpysanr
150 1264-11 325 8 159 953 600 620 310 460 115 136 12
175 1264-12 377 9 194 1007 620 670 335 520 120 190 12
200 1264-13 426 9 219 1061 650 720 360 580 125 247 20
250 1264-14 529 9 273 1271 800 840 420 705 135 413 30
300 1264-15 630 9 325 1428 900 980 490 840 140 626 45
Mpumeuanns 1. Kopoyc OpoMHBOYHHX Trpf3eBHKOB HM3roTOBAFIOT H3 GecumoBHWX Tpy6 mo F'OCT 8732—58*% (ang Kopmyca D,=325;
377 #m) u n3 cBapubiX Tpy6 no F'OCT 4015—58 (ans kopnyca D;=426 um n Goaee) ua craau Mapka Cr. 3. CeTkn N 5—1, 4 H3roTaBJIMBAIOT 1O

FOCT 3826—47 u3 cTanbHOi HHU3KOYTJIEPOAMCTON OUMHKOBAHHONR mpoBotoku mo F'OCT 3282—46. . )
2. OceBag Harpyska Ha NPoMbIBOYHLIE TPA3EBHKH OT NPUMEIKAIOUIMX TPYOONPOBOIOB He NOJXKHA NMpEeBHIATh KHanboabluell 0CEBOH HATPY3KH,

yKasauuo#l B Tabauue.
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CranuoHapHble CTaHIHOHHBIE TPA3EBUKH YCTaHaBJUBA-
10T Ha O6GpDaTHbIX TpyOONMpOBOZAX TelJIOBBIX CeTell mepex
CeTeBBIMH HACOCAaMH, B TEMIOBbIX MYHKTaX KDPYMHBIX Hpej-
OpHATHH MW Nepef NONKayHBAlOIHMH Hacocamu. Crailno-

HapHble TPSA3€BHKH B TEIJIOBHIX MYHKTaX OTAEJbHBIX 37a-
HHA  (abOHeHTCKHe) INpefyCMAaTPHBAIOT Ha I[OAAIOUIEM
TPyGonpoBoJie BO BCEX CJyuasix, a Ha o6paTHOM — Oepex
pacxojioMepaM, BOJOMEDPAMH H TelJOMEPAMH.

TaGauua 5.16

Mipombisounbie rpasesukn Dy 350 --1000 mx mo MBH 1272—59 (puc. 5.26)

/4\ ) !

,// —_—t

-7

[ S —

A

Puc. 5.26. I'paseBukn npombiBoynbie Dy =350+ 1000 mm

1 — xopmye; 2, 6 — 3araywka; 3, 7 — npokaanka; 4, 8, 12— Goar; 5, 9, 13 — raiika;
10 — ceTka; 11 -— xomyYT; /4 — BeHTH/b

Yenosauill 0DO™|  Ogoanavenne OCHOBHHE PasMephi B i Bec HanGonbmag
X0x rps3eBHKa rpa3eBUKa— B K2 oceBas Ha-
Dy B M nomep MBH D, I s ' D I H | h , L , ! ! A I hy I hy rpysaka B T
350 | 1272-21 377 | 1550 100 | 947 | 60
820 9 1200 600 649 350
400 | 1272-22 426 [ 948 | 45
1600 | 1000 1150
50 | 121223 478 | 1840 | 670 370 | 1200 | 50
920 9 699
500 | 1272-24 520 | 1700 1340 | 670 125 | 370 | 1233 | 60
600 | 1272-25 1020 10 630 | 1800 | 1100 | 1500 | 750 | 749 | 1300 | 3%0 | 1513 | 80
700 1272-26 720 | 1900 1700 | 850 1350 2252 | 9
1220 12 849 440
800 1272-27 820 | 2000 | 1200 | 1800 | 900 1450 2387 120
900 | 1272-28 920 | 2100 1500 3341 140
1420 12 2000 | 1000 949 470
1000 | 1272-29 1020 | 2200 | 1250 1600 3465 | 180

IMpumeuznnsa 1. Kopoyc NPOMBIBOYHBLIX IPA3EBHKOB H3FOTOBASIOT U3 cBapHbix TPyO6 ma TOCT 4015—58 u3 ctaau Mapku Crt. 3. CeTkR
Ne 5—1, 4 ana rpsg3eBukoB H3roToBAsSIOT no 'OCT 3826—47 u3 cTanbHOW HU3KOYLJAEPOIMCTON OLMHKOBaHHON mposoaoxn mo I OCT 3282—46.

2. Cm. npumeyanue 2 K raba. 5. 15,
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Tab6auua 5.17
CraHuuonHste rpsiseBukd Dy 200 + 1000 xx no MBH 1244—59 (puc. 5.27)

- 5 g l-1
' o
J 2 d -
4
4,
_ = -~
7 LT N i
th 7T
LR
i
<
7 0
14 ~n
L

Puc. 527. TpsiseBuKM cTaHUHOHHBIE

I — kopnye, 2 — duabtp; 3, 8§ — npokaanka; 4, 9 —saraywka, 5— BeHTHAb MydToBmf; 6, /0 — Goart,
7 — raiika, Il — cnycKknas Tpy6a

=

= §§ Obosnaue- QcHoBHbIE pasMepsl B MM ®

E R ~ | nne rpase- a
¥ o BUKa—HO- D

§§§Q>~ mep MBH| P | D1 | s D, | D, | D, s | L l I L I H h hy ;:,
200 1244-21 219 377 9 500 207 | 1490 390 560 250 378 740 323 291 220
250 1244-22 273 426 6 565 259 | 1575 420 610 280 333 817 365 326 236
300 | 1244-23 | 325 | 478 | 6 | o190 | 335 | 615 | 399 | 1635 [ 445 | 635 | 300 303 | 880 | 397 | 366 | 287
350 1244-24 377 529 6 670 359 ) 1705 430 670 320 393 951 429 396 342
400 1244-25 426 639 7 780 414 | 2030 560 820 410 489 1064 492 446 502
450 1244-26 478 720 7 895 466 | 2302 630 930 480 581 1170 548 496 682
500 1244-27 529 820 8 o73 390 1010 517 | 2632 680 | 1070 550 691 1294 610 558 940
600 1244-28 630 920 9 1110 616 | 2740 730 | 1130 600 689 1428 674 628 1217
700 1244-29 720 | 1020 10 325 440 1220 706 | 3002 830 | 1240 640 710 1553 738 689 1613
800 1244-30 820 | 1220 12 1460 834 | 3635 930 | 1510 820 943 1761 836 799 2214
900 1244-31 920 | 1420 12 420 500 1685 9)2 | 4176 | 1040 | 1630 900 1185 2015 961 925 3257

1000 1244-32 1020 | 1420 12 1685 | 1000 | 3943 1040 | 1680 930 952 2015 964 925 3180

NMpuMeyanue. Kopnyc cTAHUHOHHBIX TPA3€BHKOB H3TOTOBIAIOT M3 GecmnopHux Tpy6 D1=377 ma no TOCT 8732--58 n U3 cRapHHIX TPY6
3=426 um u 6onee no COCT 4015—58 us craan mapku CT. 3. PUALTPSL AMH TPA3EBHKOB U3TOTOBAAIOT H3 NaTYHHORA ceTkH M 2, 5 no FOCT 6613—53.



PA3OEJ II

CXEMbl M PACYETHI TEIJIOBbIX CETEH

rJ1ABA 6

CXEMBbI TENNJIOBBLIX CETEH

TensioBrie ceTHm sABAMIOTCA OJHHM H3 Y3JIOB KOMIJiekca
COOpPY2KeHHt CHCTEMb! HEHTPAJH30BaHHOTO TeNJOCHA( KeHHd,
BKJIIOUAIOIIET0 UCTOUHHK TEMJa, TENJIOBYIO CETb H MECTHble
CHCTEMH! MoTpefuTeNeh Temna.

Ilo cBoemMy HasHAa4eHHIO TEIIOBBIE CETH B COOTBETCT-
Buu ¢ kaaccudpukauuei CHull II-T.10-62 moapaspensior-
Csl Ha CJIenYIOUlHe KaTeTOPHM:

MarucrpaJspible — OT HCTOYHHKA Telja 10 TePPUTOPHH
NPOMBIILJIEHHbIX IPEANPHATHA H MHKDOPaHOHOB (MJH KBap-
TaJOB) HaceNeHHBIX MECT;

pacnpeennresbHbie — OT  MAaruCTPajapHBIX TeIJOBBHIX
ceTefi MO TepPUTOPUH MNPOMLLLIEHHbIX HPEANpHATHH H
MHKPOpPaioOHOB (MJH KBapTaJoB) HacCeNeHHBX MeCcT J0
y3JI0B OTReTBJEHHH TENnJOBbIX ceTefi K OTJAe/bHEIM 31a-
HUAM;

OTBETBJIEHHS K OTAEJbHBIM 31aHHAM — OT pacmpelle-
JMTeSbHBIX TEMJOBHIX cerefi (B OTHENBHBIX CIyyasX OT Ma-
THCTPaJbHEX) 1O BBOJA B 3[aHMe (10 obpe3a (yHzameHTa
HJIH CTEHH 3/1aHHus).

CxXeMH TEIVIOBBIX ceTel B 3aBHCHMOCTH OT B3aUMHOTO
pasMelleHHs] HCTOYHMKOB Telaa U mnoTpeburenel Moryr
ObITh:

JyueBbIMH (paZHaJbHBIMM) C TPOKJ3AKOH OT OJHOTO
HCTOYHHKA TeMJa OT/eNbHBIX Maructpajedi B pailoHBl pas-
MelleHHs TenJoBbix mortpeGurenein (puc. 6.1), 3TH Mmarucr-
pand MOryr OBITb OAHHApPHLIMH HJH JyOJHDOBaHHEIMH,

Puc 61.

JlyueBaa cxeMa TemJoBHX ceTefi ropona
npu OJHOM HCTOYHHKE Tem/a

1 — UCTOYHMK Tennia; 2 — MAarucTpanb: 3 — nepeMbiYKH

KOJIBLIEBEIMH ¢ NPOKJAJAKOH OT HCTOUHHKA Temja K Ofl-
HOM rpynne norpebGuTeNell He MeHee JABYX Marucrpanei,
COeUHSIOIHUXCSA Mex Ay coboit B palioHe pasMelnenusi MOT-
pebureneil. obecrieynBas JABYXCTOPOHHIO TNOAaYy Tela.

[Mpu TennocHaGKeHHH OT HECKOJbKHX WCTOYHHKOB JAY-
Yephlie MAarTHCTpPaJH, KaK I[IpaBHJO, COERHHSIIOTCA MEXAY
coboit mepeMblukamu (puc. 6.2).

[TepeMBIUKE MEXJIY MarucTDa/JsiMK OLHOTO WM He-
CKOJIbKHX HCTOYHHKOB Tellna IMpefHasHaueHbl Mjs mpose-
JICHUA JIETHHX DPEMOHTOB C HAHUMEHbIIMM OrpaHHYeHHeM
norpebuTenedl GLITOBOTO IOPsA4Ero BOROCHAGKEHHS.

J

Purc. 6.2. Cxema TemsoBHIX CeTell ropoaa
MpH HECKOJbKHX HCTOUHHMKAX TemJja

1, 2, 38, 4 — HCTOYHHKH Tenjaa

Jlyuesble cXeMbl C AYyOJHPOBAHHEIMH MATHCTDaJisiMH
WJIH KOJblLEBHe NMPUMEHSIOTCA a1 NORAauyH TelJa K moTpe-
OuTessM, He HOMYCKAIOWHM IepepHEOB B ll0jaue Temnia.

B 3aBHCHMOCTH OT TEIUIOHOCHUTEJNs1 TerJoBble CeTH MOJK-
pasjensioTca Ha BOJAHBIE, MapoBhle H ceTH cGopa M BO3-
BpaTa KOHJeHcaTa (KOHAEHCaTONMpPOBOJbI).

Bodsanee tenaosbie ceTu MOryT OLITH 3aKPBITHIMU H
OTKPBLITBIMH B 3aBHCHMOCTH OT clloco6a mnoxauyu Temia K
MECTHBIM CHCTeMaM TOpsiuer0 BOJOCHAGXKeHus.

B saxphiTofi cucreme Boja B MecTHy cHCTeMy rops-
9eT0 BOJOCHAGXEHHSA TIOCTYNaeT H3 CHCTEMbl IHTLEBOIO
BOJIONPOBOAA H MOAOTPEBAETCSl B BOJOBOASHBIX [IOOTPeBRa-
TeNAX, YCTAHOBJEHHBLIX 1a BBOAE TCMJOBGH CeTH B KaXAo¢
3JlaHHe HJIM Tpynmy 3aanuii
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B oTKpHTOH cHCcTeMe Boja AJsE MECTHOH CHCTEMbI To-
psiuero BoxocHa6xeHHs] oTOHpaeTcsl HEMOCPeACTBEHHO H3
TEMJIOBOH CeTH Ha BBOJE ee B KaxJoe 3JaHHe HJH TPYMIy
3RaHHH.

OroGpaHnast U3 TENJOBBIX CeTeHl BOZA KOMIICHCHPYeETCS
TAKHM JK€ KOJHYeCTBOM BoAbl HAa TOLl uam B KoTenbHOH.
Bopnsinele ceTH moapasaensioTcst Ha OQHO, ABYX, TPex- H ye-
THIPEXTPYOHBIE.

OpnoTtpy6Hble BOASIHBIE CETH NPHMEHSIOT JJsi LeHTpa-
JM30BAHHOH 10Jaud BOABl Ha OLITOBOE ToOpsiyee BOJOCHAO-
KeHHe HJM Ha TEeXHOJOryyecKue IIPOolecchl NpH YCTaHOBKE
y Bcex nortpeburenefi MeCTHbIX 63aKOB aKKyMYJATOPOB ToO-
psueil BOJbI, DACCUHTAHHLIX Ha IM0Jayy CPEJHEYACOBOTO
(32 CyTKH) KOJIHUECTBa BOJbI, HJH e NPH IPHCOEHIHHEHHH
notpebuTeNell ¢ KPyrJOCYyTOUHBIM HENpPEPbIBHHIM PacXoioM
BOJIbI.

r =z
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B onHoTpyGHBIX cHcTeMaX JJisi COBMECTHOH Imojauu
TelVla Ha OTOMJieHHe, BEHTUJALMIO H ropAuee BOAOCHaGKe-
HHE BOJa, OXJAXKMAEHHA# B CHCTEeMax OTOILICHHSI H BeHTH-
JISIMH, HMCIOJb3Y€TCs TOJNHOCTbIO /5l GBITOBOTO TOPSIUEro
BOJJOCHAOKEHHUS.

PapencTs0 B pacxomax BOABl, TNOCTynamoued OT Hc-
TOYHHKa Telllla M HCHOoJb30BaHHOH Ha ropsidee BogocHab-
JKEeHMe, JOCTHraeTCsi MOBLILIEHWEM ee TeMNepaTyphl a0 180—
200° C, ypesinueHHeM NOJE3HOrO Mepenajga TeMIeparyp, mo-
nauefl OT OCHOBHOTO HCTOYHHKJ TelJa 6a30BOH Harpysku
H MECTHBIM aKKyMyJ/HpoBaHHeM TopsiueH BOJBI IIOC/E CH-
CTeM OTOIJIEHKSI.

PaspaGoraHbl JiBe IPHHIHIHAJBHO pa3JHYHblE CXe
MBI — C NPOKJAZKOH OXHON TpYOBbl N0 KaXKACro NMOTpe6HTe-
ast (puc. 6.3) M c NpPOKAAamKOH oaHOH TpyOGe TOJbKO HA
TPaH3UTHOM YYacTKe MarucTpaiu.
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Puc. 6 3. [puanunuanbHas cxeMa oXHOTPYyOHON BOAAHOM ceTd npH TemilocHalOxenuu ot TILL

— Typ6uHA; 2 -~ XHMBOLOOYHCTKA; 3 — CeTeBhle HacoChl; 4 — MOLOTPEBATeJN CeTeBOH BOAbL; 5 — Neasparop: 6 — NMUKOBHI KoTen; 7—oHep-
reTHYeCKUil KOTex; 8§ — MECTHhHe CHCTeMbl MoTpebuTenei

1)—%—_ g

ot

!

18 _
5

[

P

Puc. 6.4. llpunuynuanpnag cxema ABYXTPYGHOHR BONSHOH CeTH ¢ HemocpejCTBEHHBIM BOXOpa3bopoM Ha ro-
pauee BofocHabxenue—oTkpeiTas cucrema. Mcrounnk remna TIL

71— TypOuHa; 2 — nMKOBHN KOTe; 3 — NOJOIpeBaTeNb CETeBOH BOJL; 4 — KOHAEHCATOD; § — XUMBOLGOYHCTKA, 6 — mojorpesaTe’b Noj-

NMHTOYHOM BOAM; 7 — BAKYYMHbIH neaapa'rog; & — 6ak-akKkyMyasiTop; 9 — MOANUTOUHbIE HACOCH; IO — ceTeBhle HACOCHI
paTHbiit TpyGonposox; 13 — noxaomuii Tpy6onposon; [4 — 3HepreTHueckuil Koten; I5 — cMe-

BOJ BOILbl NMATHEBOr0 BOAONPOBOLA, 12—o0

11 — Tpybonpo-

¢HTEAb; 16 — 6aK-aKKyMyaaTOp MeCTHOM CHCTEeMBb! Topsfivero BoZoCHab)Xeuus: 17 — UMPKYJISHHOHHBIA HACOC MECTHOH CHCTEMBI rOpAYero
BONOCHAOMeHHS, [§ ~— KanopHpep cHCcTeMBl BEeHTHJSHHH
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Bo Bropofi cXeme HCTOUHHMK TellJa, CHHUMAIOMHUI [HKY
TeIJIOBOH HAarpy3KH, Pa3MeIaeTcss B pailOHe TEMOBBIX MOT-
pebutenell B ysie Nepexoia OXHOTPYOHOM MarucTpanu B
JBYXTpYOHbBIE TelJOBHIE CETH.

IlepBasi cxema MOXeT OniThb peanu3oBaHa 6es c/uBa,
ecnd y Bcex mnoTtpeGuTenell OTHOIIEHHE CpefHEeYacoBoil
(sa Heneno) Harpysku ropsiiero BOAOCHAGXKeHHsr K pac-
4eTHOH 4YacOBOH HArpy3Ke OTOMJIEHHsSI COCTABJAET He Me-
uee 0,55—0,65. Bropas cxema MoOXXeT 6LITh BCerjia BHIIOJ-
snena Ges c/auBa BOABL. [Ipum OTHOMEHHH CpenHedacoBoOi
{338 Heneno) HAarpysku ropsyero BOAOCHAGXeHHs K pac-

8
i

YeTHOM 4acopoit Harpyske oTolleHHst mnopagxa 20—25%
3Ta cxeMa obecneyuBaer  KOIPOHUHEHT TeNa0GpHKALHH
okos0 0,5.

JByXTpyGHLIe BOASIHbIE CETH fBJAIOTCS OCHOBHBIMH
ZAJISt COBMECTHOM HOZauM TeMNa Ha OTOMIEHHE, BEHTHJSLHIO
U ObITOBOE TOpsiuee BOJOCHAGKEHNE KHUMLIX PAafiOHOB M MPO-
MBIIIEHHBIX NpeanpuaTuét (puc. 6.4 u 6.5). IByxXTpyGubie
BOJASIHbIE CEeTH NPUMEHSIIOTCS TaKXKe /a9 MOZAud BOAH Ha
OhITOBOE TOpsyee BOAOCHAGMKEHHE HJH HA TEXHOJOTHYECKHE
Nponecchl, KOTAa CYTOUHBE pexXuM pacxopa BoAbl NMPHBO-
JMT K BHICTHIBAHHIO BOJABl H¥XKe JONYCTHMBIX NpPeIeOB H
TpH 3TOM OTCYTCTBYET BO3MOXKHOCTb YCTAHOBKH Yy IOTpe-
Guresiell MecTHHIX 0aKoB aKKyMyJsiTODOB.

TpexTpyOHble CerH HMEIOT ABA TOJAOWHX TPyGONpo-
BOxa M OAuH OOwwmit obpaTHbidt (puc. 6.6). B onHoM us
nojalouux TpyGONpoBOLOB NOALEPXKHBAeTCH TOCTOSHHAS
TEMIIePAaTypa BOALL. IJTOT TPYyGONDPOBOJ NpejHa3HAUEH s
MOfaul TeMm/Ja K TEeXHOJOTHYECKOH amlmapatype W K MecT-
FBIM CHCTEMaM ropsuero sogocHabxkenus. Bo Bropom, mo-
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Puc. 6.5. llpunnunuanbaas cXxeMa 3aKpHTOR IBYXTPYGHOR BOAaHOH ceTH

I — Tpy6ONpoBox MOAMMTOUHOH BoAM; 2 — MOXMMTOYHBIA Hacoc; 3 — mepBsas rpymna CeTeBbIX HACOCOB; 4 — nmepBasl CTyNeHb
CeTeBbIX MOJOrpeBaTeneil; 5 — BTopas IPYNNa CETEBHIX HACOCOB; 6 — BTopas cTyNeHb CeTEeBHIX NMoAOrpesaTenel; 7 — mHUKo-
BHH KoTeJ; 8§ — KoTesn 2HepreTHueckni; 9 — typbuna
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Puc. 6.6, IIpunnunnanbuas cxema TpextpyOno# soasano# rensosoit cetrun. Mcerounux remisa TILL ¢ typ6unamu
tuna [IT

1 — sHepreTHueckuit Koten; 2 — Typ6uHa; 3 — OHKOBHIH KOTel;

60“})030[[ A OTOMJE€HWA W BCHTHJALKAK;

4 — nogorpepareib ceTeBO# BOXH TeEPBOH CTyneHu;
ceTeBoil BOAb BTOPOH CTyMeHH; 6 — CeTeBOH Hacoc; 7 — NOANHTOUHLEA HacoC; )]
1) — nogawomuit TpyodoupoBOL AJA ropAYero BOIOCHAIKEHHI M TEXHOJIOTHM;
HL TpybonpoBon; /2 — MecTHas cHCTeVia BEeHTHAsAUMM; I3 — MecTHble CHCTeMbl OTOLJNEHHS [eX0B H ObITOBHIX NoMeH[{eHu;

5 — nojorpeBaTens
9 — nopaowuit Tpy-
11 — obmuit obpar-
14 — MecTHbIR

8 -~ TpyGoUpOBOL MOLNUTOUHOH BOABL

CHCTEMBI TEXHOJAOrHYEeCKHX prﬁOnpOBOllOB; 15 — MecTHag cucrTeMa ropgayeco BOLOCHA0XeHUS
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namoueM TpyGonposose, NpenHA3HAYEHHOM [IJd NOAauH
TelJla K CHCTEMaM OTOIMUIeHMs H BEHTHJSILUY, TeMIlepaTtypa
BOJbI MEHfETCs 0 OTONHTEJLHOMY Ipacuky.

Texnosoryueckasi annapartypa, OT KOTOpOil BO3MOXKHO
MOCTYTJIEHHE B CETERYI0 BOLY BPeIHBIX BellecTB, NpHCOenH-
HsieTesl K ofliedl TemoBOH CeTH Yepe3 MPOMEIKYTOUHBIH
BOAMION KOHTYp, JaBjaeHHe BOABl B KOTOPOM JOJKHO ObITb
HHXKC, YeM B TeNJIOBO# CETH.

B TpexTpyGHBIX cHCTeMaX TaM, TZ€ 3TO BO3MOXKHO IO
mapaMeTpaM TEXHOJOTMUeCKMX MPOLECCOB,  NPHMEHSIOT
MHOFOCTYIIEHUATOS OXJaXK[IeHHe ceTeBol BOXBl C MOCJE0-
BaTeNbHBIM BK/IIOYEHHEM TEMJI0O0OMCHHUKOB.

B HeKOTOpBbIX cayyasx TPeXTPyOHOI clicTeMO#l ycJOBHO
Ha3LIBAlOT COYeTaHHR MABYXTPYOHOH IUPKYJISAUHOHHOH CH-
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Puc. 6.7. TpunnunuansHas cxeMa 9eTulpexTpyGioh
BOAsHOA ceTd. McTOouHMK Tensa koTesbHast

1 — BonorpeMHbii KoTea; 2 — XUMBOZOOYHCTKA; 3 — BOHOBO-

ASHLE NOAOrpeBaTENN M OXJAAUTEAH NOAMNHTOYHON BOXAbL

4 — NUPKYAAIHOHKRIA HACOC; § — pacllHpuTeNb; 6 — BaKyYM-

HbIl neaspaTop; 7 — napocTpyAHbIt 2KeKTOp, 8—BOLOCTPYH-

Hblf 2)KeKTOp; 9 — 6avok ANA OTHeNeHUsA Bo3ayxa; l0—non-

MUTOYHBIE Hacoc; [/ — ceTeBaR Hacoc; /2 — penHpKyJAsUHOH-
ML Macoc

CTeMbl AJIs1 OTOMJIEHHS] H BEHTHJIALMH C OAHOTPYGHOH cu-
cTeMOill AJsl ropsiyero BOAOCHAGKeHHs.

YerblpexTpyGuble BOJSHLIE CETH NPEJACTABASIOT cOGOH
coueTaHue JABYyX ABYXTPYOHBIX HHUPKYJALHONHBX BOISIHBIX
cereil: OJHOH ANA NOZAym TemJa Ha OTOMJEHWEe H BEHTHJIs-
IHI0 W BTOPOHl AJsI MOJAuM TemIa TeM e 10TpeGuTensiM
Ha ropsiiee BOXOCHAOKEHHe HJH HA TeXHOJNOIHYecKue Mpo-
neccer (pHe. 6.7).

[laposote Tenrosole ceru (naponpogoder) KaacCHOHIH-
pylOTCA 10 HaYaJbHBIM NapamMeTpaM TPAHCIOPTHPYEMOro
napa (puc. 6.8) DBauskue no 3anaHHOMy AaBJIEHWIO Tapa
norpebutenu ¢ pasHuuell 3—5 ar, KaK NpaBU.10, CHABGKAKOT-
csl TapOM OT OJIHOM CHCTEMBI, IOfAKOUIeHd Map .21 Goabllero
JaBJIEHHA,

YV ormensHbix morpebutenel, pacxoaywomuy nap Goiee
HH3KOTO faBJeHust Ha BBOJE MapoOBOH CeTH, MpeT1ycMOTPeNbl
PeNYKUHOHHEIE HJH PEAYKIUOHHO-YBIAXHHTENbHLIE YyCTa-
HOBKH.

[Mpu nosyueHHU Hapa OT NPOMBLILLIEHHLIX KOTEJbHBIX C
nmapaMeTpaMu [apa Ha KOTJax Bhitle TpeOyIOWHXCS BCEM
noTpebuTeanM B KOTEJbHOM NpelycMaTpHBaeTcs UeHTpab-
Hasi pEeRYKNMOHHAsl HAM PEeAYKUMOHHO-YBJAKHHTENbHAS
ycraHoBka. LlenTpanuausawnoe cHHXewne Aaws/ieHns Napa
B KOTeJbHOH o6Jeruaer BuiGop TpyO H apMaTypsl B 1apoBOH

CeTH, MOBBIIAET HaJeXKHOCTb PAabOTEHl H YIpollaeT 3KCO-
JyaTauuw.

Kondencatonposodol moppasnensiiotcs na c6OpHbE
HalopHble,

KoHnneHcar oT TennoOOGMCHHHKOB 10 cOOPHBIM KOHJIEH-
C4TONMpOBOJAM MNO0Jaerca K cOOPHHIM GaKaM KOHJEHCATHbIX

Puc. 6.8. [puHnunuajbHas cxema nmapoBoOi CETH C BO3-
BPaTOM KOHJIeHcaTa

1 — KoTen napoBo#; 3 — pPenyKIHOHHO-YBJI2XHHU-

TeNbHaf# yCTAHOBKA; 4 — NPUEMHBIH GaK MPOH3BUACTBEHHOr0 KOH-

neNncaTa; § — Hacochl NepeKayky KOHAEHCATa; 6 — COOpHbiE GaKH

XouieHcaTa; 7 — napoBoadHONl MOaOorpesaTesNn roOpsvero BOJO-

CHaGXKEHHA; & — TeXHOJOrMYECKHH TENJNOOGMEHHUK: 9 — KaJopH-

¢dep cucTeMbl BeHTHAALUH; /0 — N1apOBOASIHON NOAOrpeBaTeNb BO-
JASHORK CHCTEMB! OTOMJEHHs

2 — TypGuna;

HACOCHBIX, OTKyjaa 110 HamopHHIM KOH/EeHCaTONPOBOAAM
HacocaMH IMOAAeTCs K HCTOYHUKY Telaa (puc. 6.9).
KounencatooTso uuki MoryT NOAaBaTh KOHLEHCAT B
o6myio ceTbh COOPHEIX KOHAEHCATONPOBOAOB NpH pas3Huue
B JlaBNeHHH Tapa fepesl OTHENbHhMH KOHAEHCATOOTBOXUM-
KaMu He Gosiee 2,6—3 arTa. [Ipu Gosbluedl pasHuie gasie-
HHH NIpefycMaTpUBAIOT OT/eJbHble CHCTeMBI COODHBIX KOH-
JIeHCATONPOBOJOB HJH Ke BBLIPABHHBAIOT JaBJielHe B Clle-
IHaJpHBIX 6ayKax-pacmupuTenax. Beicota ycranoeku Gau-
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Puc. 6.9. Cxema C60DHBIX M HaNOPHHIX KOHIEHCATO-
NPOBOJIOB
1 — HCTOUHHK Tensa; 2 — KOHAEHCAaTHBIE HAcCOCHLle, 3 — MOT-

pebuTedy napa; 4 — c60piible KOHACHCATONPOBOALI; 5—Hanop-
Hble KOHIAEHCaTONnpPOBOIbI

Ka-paculpuTeNss J0JXHA OWTh NOCTATOUHON [A/is IOAadH
KOHJIeHCaTa 10 C6OPHBIM KOHJEHCATOMPOBOLAM K COOpHLIM
6akam.

Bauku-paclinpUTeny yCcTaHABJAMBAIOT B OAHON CHCTeMe
cOOpHBIX KOHAEHCATONPOBCACB HAa OAHOH OTMeTke, KOTODas
onpejensiercs AMA HauGoJee HeGAArompHATHO Pacloso-
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JKEeHHOro NOTpeGuTens Kak MO HANbHOCTH PACCTOAHHA OT
c6oproro 6aka, Tak M MO OTMeTKe IoJa 3JaHus.

INap BTOpHYHOro BcKUNaHMs B (GauyKaX-paclUMPHTENsX
NpH HeGOJILIIOM KOJIHYECTBE BBIBOAMTCS HApYyXy, a NpH
snaunrensHoM (0,1 7/¢ 1 Gonee) — ucnonb3yercs y norpe-
Guteneil.

KoHnzencaTHble HACOCHEIE DPEKOMEHAYETCS pa3MemaTh B
TIPOMBILINIEHHBIX 3[aHUSX ¢ GOJILIIAM BO3BPATOM KOHJEH-
cata 3—5 7/4 n Gonee B cOopHble 6aKM 3THX HACOCHHX
nofaeTcAd KOHIEHCAT OT GJIM3KO DPACMOJIONKEHHBIX MOTpebu-
Tesiefl ¢ MEeHbIIMM BLIXOJOM KOHAEHCATA.

KonnuectBo HacocHbX, pafoTralomux Ha oGy CH-
CTEeMy HanoOpHbIX KOHAEHCATONPOBOAOB, MPAKTHUECKH He
orpaHHuMBaercd, MOSTOMY, KaK NpPaBK/O, COOPYKAeTCA Of-
Ha CHCTEMA HaMOPHLIX KOHJEHCATONPOBOJOB.

Heckoneko cucTeM HamOpHBIX KOHAEHCATONPOBOLOB
MOXEeT COOpYMKAaThbC B MarucTPaJbHBIX TeIJIOBBIX CETAX
NpH BO3BpaTe KOHJeHcaTa K KPYMHOMY HCTOUHUKY Temaa OT
OTHE/IbHLIX NPeANpHATHA ¢ pasJjHYHBIMH peALuMaMu B
naponoTpebneHuu,

CucreMBl cOOpHBIX H HaNOPHBIX KOHJEHCATONPOBOIOB
BHIIONHAKTCS 3aKpPHThIMU, M30bITOYHOE naBsieHue co3na-
ercsl NMapoBoii MOAYIIKOH B cOOpPHBIX OakaXx KOHAEHCATa H
npunnMaerca ne Menee 0,05 u He Gosee 0,5 xec/cm?.

Jnsi o6pasoBaHus NapoBOH MOAYWKH HCNOJAL3YeTCs
nap u3 paciu¥plTEJbHOro GauKa KOHIEHCATHOH HACOCHOH
HJM K€ H3 CHCTEMH [apPONpOBOAOB.

OTKpbITBIE cHCTeMBl CGOPHBIX — KOHJEHCATONPOBOAOB
NPUMEHSIOTCS, KAK UCKJAIOUEHHe, NIPH HU3KOM AaBJIEHHH MNa-
pa y norpeburenell (1o 2 kec/cm?) uiam xe npu cSope H
BU3BpaTe 3aMAac/JEeHHOr0 KOHAEHcaTa.

HanopHbie KOHZEHCATONPOBOAL KaK B OTKPHITOH, TakK
X B 3aKpbITOil cHCTeMax JOJKHbI IIOCTOSIHHO HAaXOAHThCSA
nox H3OHITOYHBIM [JABJEHHEM HE3aBUCUMO OT peJbeda
MECTHOCTH M perKHMa BO3BpaTa KOHJEHCaTa.

IMpu nan3emAo#l NMpOKNanKe HANOPHBIX KOHAEHCATONPO-
BOLOB [OJKIa NPeNyCMaTPHBAThCSl HenpepLIBHAs OTKauka
KOH/JEHCATa MJM Ke HX GOOrpeB MpuU OTPHLATENLHHIX TEM-
nepatypax Hapy»KHOTO BO3AVXA.



IrJ1ABA7

ONPEAEJIEHUE PACXOO40B TEIJIA

7.1. YACOBBIE PACXObI TENJA
HA OTOIJIEHHWE H BEHTHJISL HIO

Pacxoaw Temsia Ha OTONIEHHE NPHHUMAIOT MO IpPOEK-
TaM MECTHBIX CHCTEM OTOIJIEHHA KUJbIX H OGLHECTBEHH]:IX
3pauuii. [ roponos, HaceJeHHBIX MeECT, IPYNNkl 3AaHuil
HJIH  OTHEeJBHBIX 3JaHHH MOXKHO ONpeAesATh pacXonhl
TeIJia MO YKPYMHeHHBIM MOKa3aTessiM.
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Puc. 7.1. Tpaduk yaelbHHX OTOHMTE/JbHBIX Xapak-

TEPHCTHK KUJABIX W OOIIECTBEHHBIX 3/aHHii B 3aBH-

.CUMOCTH OT HapY’KHOIO CTPOUTENbHOrO oGheMa 31a-
Huli npu ty.o =—30°C

] — pas 3paHuii, NOCTPOEHHEIX mocye 1958 r.; 2 — ana 3na-
Hyil CTpPOHTENbCTBA 1O 1958 r.

Jlna onpepejeHus MaKCHMAaJbHBIX YaCOBBIX pacXoioB
Telsia Ha OTOIVIEHHEe MO YKPYIHEHHHIM NOKa3aTesasdM I[pu-
MEHSIOT yCPeJHEHHHIe yleJbHble OTOMUTENbHbEe XapaKTepu-
CTHKH 3Jauuii, npefcrasasioniye coOOil yReJbHBI Pacxon
Temia Ha | M® 3ManHus Mo Hapy:KHOMY oOMepy Ha opuH
Tpajyc pa3HOCTH TEMIepaTyp MeXKAy yCPEIHeHHOH pacyet-
HOHl TeMmepatypo#i BO3AyXa BHYTPH OTamHBAaeMBIX NOMe-
LleHU#l W pacyeTHOH TeMMepaTypOil HapyXHOro BO3AyXa
IJIS [IPOEKTHPOBAHHA OTONJeEHHs. B COOTBETCTBUM C 3THM
MaKCHMaJIbHBIEL 4acOBOH PAacXOj Telljla Ha OTOIJIEHHEe Ompe-
Jeqqi0T no dopwmyJe

Qo = qp ({sn — tn.0) Vu Kraa/u, (7.1)

TAe @¢o— yAeJbHAas OTOMHTE/]bHAA XapaKTePHCTHKA KHU-
JbIX ¥ OOIIeCTBEHHBIX 31aHufl 1pU fn.o B
Kraa/m® 4 epad;
fzu — yCpelHeHHas pacueTHas TEMNeparypa BHYTpeH-
HEro BO3[yXa OTaliuBaeMblx afavni B °C; npu-
HHMaWT no Taba. 7.1;

ty.o— pacueTHas TeMIepaTypa HapyXKHOrO BO3[yXa
IS TpOeKTHPOBaHus oTonsenns B °C; oM.
taba. 1.3;

Vu — HapyxXHbIl CTpOUTE/NbHHE 06GBeM 3paHuii (0e3

noasana) B Me.
Tabnuuwa 7.1
YcpenHenHble pacyeTHbIe TeMIEPATYPhl BHYTPEHHETO

BO3yXa
(no CHuIl 11-I'.10-62)

Hasnauenue 3xanuit tBH B °C
JKuiible 3XaHHS, POCTHHUIE], OOCIIEIXUTHS, an-
MMHMCTPATUBHblEe 3maHMdA . . . . . . . 418
YueGHble 3aBefeHHdA, 06I1e001'a30BaTeNbHbIE
IIKOJB!, IIKOJBI-HHTEPHATH, JaG0opaTOpHH,
OpegnpusiTus  OGIIECTBEHHOro  IIMTAHHA,
KIyOGBl, OOMa KYJBbTYPBHI e e +16
TeaTpsl, MarasHHbl, OpaveuHble, OOXKAPHBIE
AEno e e e e e e e ~+15
KunoTeaTps! -+14
Tapaxu e e e e e e e e e e 10
JleTrckue sICJIM-cafbl, NMOJUKJIHHUKH, amGyJa-
TODHH, AHCIHAHCEPB!, GOJBHHOE . . . . ~+20
Bamu . . . . . . 0 0 00 e e e .. 25

IlIpuMevaHHeE. ITpy OTCYTCTBMH NEpPEYHsI OGUIECTBEHHBIX
31aHMil C yKa3aHHeM WX Ha3HAUYeHHS  DpaCueTHYIlo TeMIepaTypy
BHYTPEHHEro BO3AyXa JAJi BCeX 30aHHi HPHHEMAIOT tBH=+ 8°C.

YnenbHble OTOMUTEbHblE XapPAKTEPUCTHKH JKUJIHIX H
o0UIeCTBEHHBIX 3JaHHH ONpeleJsslOT MO MaTepuajaMm THIO-
BHIX CepHH, NMPUMEHEHHHX /17 3aCTPOHKH NaHHOrO paloHa.
[lpu oTcyTCTBHM cBeleHHH O TUIOBOI CepuM 3haHul yOAeb-
Hble OTOMHTEJNbHBIE XaPAKTEPUCTHKH MOXKHO ONpPEeNeNATb IO
rpabuxy puc. 7.1 wim no raba, 7.2.

B raba. 7.2 u Ha rpacduxe puc. 7.1 naHml ynesbHbIE

OTOMUTENBHBIE XAPAKTEPHCTHKH g4 -, OTHeCeHHBle K pac-
YeTHOH TeMIepaType HApYXKHOTO BO3Ayxa fy.o=—30°C, B
CBAA3H C STHM YAEJbHbIE OTONHTEJLHBIE XapaKTepPUCTHKH
A9 APYTMX KJIMMaTHYeCKMX DaHOHOB NEpEeCYMTHBAIOT 10O
popmyae

9= ¢5720 v krean/md u 2pad, (7.2)

rie  N— kK03(QdHLHEeHT, YUHTHIBAIOIIUA KAMMAaTUUYECKHE yC-
JIOBUSL paloHa, NMPUHUMAIOT;
npntﬂ_0>—10°c et s e e e e e =12
pobro=—20°C . L. a=1l
P TgeS<—0°C L. .. =09
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Tabaunma 7.2

YnenbHsle OTONHTeJbHblE XAPAKTEPUCTHKH
XKHJIBIX H OGLIECTBEHHLIX 31aHMI
B 3aBUCMMOCTH OT 3Ta)HOCTH 3aCTPOHKH
npH fy.o=—30°C
(no CHuIT II-T.10-62)

DTaXKHOCTh 3aCTPOMKH q(,(_go)n Kxas/md ¢ 2pad
1 0,6—-0,7
23 0,4—0,5
45 0.35—0,4
6 u 6onee sTaxeH 0,3—0,4

IMMpumevanne IJIpH OTCYTCTBUH NAHHBEIX O6 3TaXXHOCTH 06-
IeCTBEHHbIX 3XaHUH YREJHLHYIO OTONUTEJNBHYIO XapaKTEPUCTHKY AJS
ZTHX 3JaHuii DpHHuUMAIOT paBHOW 0,4 «xaa/u® w epad.

YaenbHble pacXOAH TeIsa HA OTOIVIEHHE Ha | M2 XKH-
JIOH NJIOMIAJM, YYUTHIBAIOIIHE KJIHMAaTHYECKHe YCJAOBHSA
pafiona, MOryT OLITh ONpejesieHEl N0 rpaduky puc. 7.2,

Pacxon Tensa Ha OTOmJeHHe HpH TeMrepaTypax Ha-
PY¥HOro BO3AYXa, OTJIMUHHIX OT pPAaCueTHOH, NPHHEMAIOT:
ec/ly TeMIepaTypa HapyKHOrO BO3[yXa HHXKE PACUETHOH —
PABHEIM MaKCHMaJbHOMY 4YacOBOMY pacxopy TeiJia, Onpe-
nenenHomy mo ¢dopMyde (7.1); ecqm TeMmmepatypa Hapyx-
HOTO BO3[yXa BhIUIE PACYETHOH — NPONOPLUOHAJILHO pac-
uyeTHOH DA3HOCTH TeMIepaTyp no QopmyJe

X tnn—‘ tﬁ
Q =Qy————«kkKan /4, (7.3)
tBH —tl{-O

rae t;‘;—TemnepaTypa HapyXKHOrO BO31yXa, NPH KOTOPOMH
OnpenesqioT pacxon Tenaa, B °C.

J00 /
/V
L~ ,
250 e =7
(-39 /'_ /
q = 0,5 = _/
. \ - rad
(-30) o = e
“s 7 = 47 nwan/m’y 2pad -] e -
> W 2 [N 7%{” — il
N N e —
E - \ g %"_’;// //
s ./ = - " -
x - =A — [ _+
= / P -t — L - = |
& 150 ol | ZT === e
= = e -l
3 "//’// 4 === _f"::;—;;-'—'——"'155:'ﬁ /7
$ / ,// /’;« ,_,’;';,/—/ | _____4,/" ol
S - /T’/ A e ——t :.—.-—-/-/ Puc. 72 I'padux
T /,—// I T —_— p—— " - YAETbHBIX pacxojoB
S 00/ 2 — — T N I I ey Tenna Ha 1 m? xuJo#
Y == s e —k— ] nJoma K
S ez — =" ——t - T ;3
P A %= 0 e
5 5 ///_/‘(/,/f“_’// l pyHOro crpou-
h TEJbHOr0 00beM.
S === ('_ K XKMJOH miowma-
RS l— q =" 04
> - 0 ’ IM SIaHAfd ==
q = a5 =5,5 #3/m1;
0 — — — — TO XK€, IPH ® ==
l =06 M/ Mm%
—- — —TO0 Ke, MPH ® =
g -J -10 -15 20 -25 -30 -75 -40 -45 =50 =7 x/n

Pacyemnan memnepamypa rapysroeo 8038yxa dna npoenmupobariun omonnesua t, , 8 °c

O0beM 0HOrO 3AaHUSA NPUHAMAIOT: NPL MPOEKTHPOBA-
HHM MAarducTpanbHHIX TeMJIOBBIX CeTefl — 110 CpejlneMy Ha-
PY’KHOMY CTPOHTE/JbHOMY 00bEMY OJHOTO 371aHHSI B MHKPO-
palione; NpH NPOEKTHPOBAHUY PACIPEENUTELHbIX TEIJIOBBIX
cerelt — A/ KaXKJOro 3MaHUS 1O €ro Hapy:KHOMY CTpPOH-
TEILHOMY 00beMy, a TpPH OTCYTCTBHU 3THX JAHHBIX — IO
cpeflHeMy OO6beMy OJHOrO 3713HHA B MHUKpPOpalioHe; NpH
IIpOEKTHPOBAHUH OTBETBJEHHH TEeNJOBHIX ceTed K OTHeJb-
HBIM 3JdHHUSAM — 10 HApPYXKHOMY CTPOHUTEJbHOMY 0ObeMy
J4HHOTO 3JaHHs.

MaxkcuMasbHEIE 9acOBOl pacXop Teilla H3 OTOIJIEHue
00IECTBEHHBIX 3JaHufl MOXKHO MPUHUMATh OPHEHTHPOBOYHO
259% OT MaKCHMMAJbHOTO 4acOBOrO pacxofa Temia KHJIBIX
31aHul,

Pacxonabl Temia Ha BeHTHUASIIMIO OOIMECTBEHHHIX 34d-
En#, B KOTOPHIX MpPOEKTUPYIOT TPUTOUHYIO BEHTHJSILHAIO C
NOOTPEBOM BO3AYXa, NPHHUMAIOT MO IPOEKTaM MECTHBIX
cucTeM BeHTu/AnUM. IIpy OTCYTCrBHH HMpPOEKTOB MECTHHIX
CHCTEM PacXOolbl Temsa AJs 3THX 34aHUH (KpOMe YHHKaJb-
HBIX 3J@HUH — TeaTPOB, BHICOTHHIX W T.IL., & TaK¥Xe 371a-
HUH ¢ yCTAHOBKaMy [/ KOHAMUIHOHHUDOBAHHS BO3AYyXa)
MOXKHO OnpefefsiTh MO YKPYNHEHHBIM [OKA3aTeJsaM.

JJas onpeleneHHss MaKCHMAJbHBIX Y4COBBIX PAacX0i0B
TenJa Ha BEHTWIALMIO 10 YKPYNHEHHBIM [OKa3aTessiM
NPUMEHSAIOT yHAeJbHbie BEHTH/IANNOHHBIE XapaKlepPUCTUKH
3/laHui, npeacrasisouie co60H yAeJbHBI pacxon Temsa
Ha 1 #® BEeHTHIHDYeMOro 3JaHusi MO HAPYKHOMY OGMepy
Ha ONMH TPajgyC PasHOCTH TeMIepPaTyp MEXKAY YyCpenHeH-
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HOM pacyeTHoll TeMneparypoil BO3JyXa BHYTPH BEHTHJIH-
pyeMblX MOMeILleHHE U PacueTHOH TeMNepaTypoH HapyXHO-
ro BO3AyXa AJs [POEKTHPOBAHUS BeHTUJsSUMH. B cooTBer-
CTBHM C 3THM MaKCHMaJbHbifi 4acoBOH pacxoj Temaa Ha
BEHTHJIALUIO ONpefensioT no dopmy.e:

Qs = g5 (ten — tu.n) kKQA[4, (7.4)

rie gg — yAeAbHash BEHTWISALUOHHAS XapaKTePUCTHKA 00-
IWeCTBeNHBIX 30aHull B KKkas/m® 4 epad;
ty.s— pacueTHasl TeMIlepaTypa HapyXIOro BO3AYXa
O NPOEKTHPOBAHHSA Bentuasanuu B °C,
cM. taba. 1.3.
VaennHbie BeNTH/ISI{MOHHbIE XapakKTepHCTHKH oOmecr-
BEHHHIX 3/]aHUil NPUHUMAIOT IO THIOBHIM NPOEKTaM 31aHHH,
a NnpH MX OTCYTCTBUM — B 3aBHCHMOCTH OT HA3HAYEHUS

3gauui mo taba. 7.3.
Tadnuma 7.3
YaeabHbie BEHTHISUHOHHBIE XapaKTepHCTHKH

001ecTBEHHBIX 3aHMuil
(no CHull 1I-I'.10-62)

¥ nenvHble
BEHTHJIAOHOHHLIE
XapaKTePHCTHKH
gB® KKaA/M® wepad

HasnaueHue 3nanui

ANMUHUCTDATUBHbIE 37aHHA, 31aHHA HayYyHO-
HMCCAENOBAaTE/NbCKHX H NPOEKTHBIX MHCTH-
TYTOB v & o v o o & o = =

Kayool . . & - ¢ o v 4 o 0 e

TeaTphl, KHHOTEATPBI . . . . « « . .+

MarasuHbl, y4eGHbI® 3aBeJeHHs, MNOXKapHble
BEIMO v v 4 4 o+ . e e e e e e e

MoauKMIUHHKH, AHCIaHCEePBl, aMO0YJaTOPHH

BoapHuuel . ., .o

Bauyu, naGopatopuH . . . . . . . . . .

lpexnpuaTHa OO6GLIeCTBEHHOro NHTaHHA, Tra-
paxu e e e e e e e . e e

Tlpadeunnle . . . . . « « & « « . .

JleTckne fcau-camm e e e e e e

LIkoaw o611eoGpazoBaTeNbH bl <.
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IIpumewanue. IIpu OTCYTCTBHM MNepedHs OGIICCTBEHHBIX
3JaHHH YCPeAHEHHYIO YIeNbHYI0 BEHTHJSUHOHHYIO XapaKTCPHCTHKY
npHHUMAIOT paBHo# 0,2 xxaxa/m®® epad K cyMMapHOMY OGbeMy BCEX
OGLECTBEHHBIX 3XaHufl.

ITpu orcyTcTBUH cUcKa oOIEecTBeHHHX 3JaHUB C yKa-
33HHEM HX HAa3HAYEHHA YCPEJHEHHYIO YIEeJbHYIO BElTHJS-
IHONHYI0  XApAKTePHCTHUKY INPHHHUMAIOT DPABHOH §p=
=0,2 &kKkaa/m® 4 epad; B 3TOM CJydae OpH OMpeeNeHHH
pacxoja TemJia Ha BeHTHUAAUUIO MO Qopmyde (7.4) yuuTh-
BalOT CyMMapHbIi HapyXHbIfi 00beM Bcex OOIleCTBEHHBIX
31 aHHH, KOTOpLIH NPUHMMAIOT MO HaHHbIM T€HIJIAHOB TrO-
POZOB, eciu e NaHHHX HeT — ImpuHuMaloT paBHuM 30%
oT 06beMa KUJILIX 3AaHHIL.

Pacxon remjia Ha BEHTHJIALHIO [PH TeMIepaTypax Ha-
PY2KHOro BO3[AYyXa, OTJIHYHLIX OT pAaCyeTHOH, NMPHHUMAIOT®
eC/li TeMIepaTypa Hapy»XHOTrO BO3AYyXa HHiKe pacueTHoll —
PaBHBIM MaKCHMaJbHOMY YaCOBOMY pacxOJy TeMJa, omnpe-
neneHdomy no ¢opmyne (7.4), 4T0 DOCTHraercsl CokKpalle-
HHeM KpaTHOCTH oOMeHa BO34yXa B 3TOT INCPHOM; €CJH
TeMIepaTypa Hapy:KHOTO BO3Ayra BbillE pacyeTHOH — Npo-
MOPIHOHANLHO DPACYETHOH PA3HOCTH TemmepaTyp no dop-
MyJe
" —h
Q= Q"t KKaafq.

BH — ‘H.B

ﬂJ’[H OPUEHTHDPOBOYHBIX Pacy€TOB MOXKHO NPUHUMATh,
YTO MAKCHMAaJIbHbIH 4acOBOil pacxoj TemJja Ha BEHTHJAAIHIO

BH

(7.5)

oOWecTBeHHEIX 30aHKull cocTaaser npuMmepuo 30—50% ot
COOTBETCTBYIOLIEro pacxona Ha OTOMJdedHHe wan 7—12,5%
OT pacXona TemJa Ha OTONJIEHHE XKWJbX 3JaHuil.

Yaenvnble 4acoBhle PaCXOAW TenJa HAa OAHOTO MKUTeNs
MOIKHO ONpeje/iuTh no rpaduky puc. 7.3, npu COCTaBJEHUH
KOTOPOr0 pacxoji TeMJia Ha BEHTHJAANMIO OOGIIeCTBEHHBIX
3nanuil yuren B pasmepe 30% oT pacxomoB Temia Ha ux
OTOIJIEHHE.

Pacxoamn Temia Ha OTOIVIeHMe, BEHTHJSLHIO H TEXHO-
JIOTHYECKHE MPOLECCH NPOMBILIIEHHBIX 3MaHUE OMpefessioT
0 TPOEKTAM MECTHBIX CHCTEM HJHU N0 YKDYNHEHHbIM MOKa-
3aTeAM HA OCHOBAHWM MHCTPYKUHMH CIEnHANH3UPOBAHHEIX
NPOEKTHHIX OPraHU3al Ui,

7.2. YACOBBIE PACXOJIbl TENMJIA HA BbITOBOE
TOPSIYEE BOOOCHAB)XEHHE

Pacxon Tensia Ha OHITOBOE ropayee BOAOCHAGKeHHE
OTAeJbHbIX YKUJbIX, OGLIECTBEHHbIX U MPOMBILLIEHHbIX 31a-
HU{ MAM TPYANE ORHOTHNHMX 3aHHH CTIPEENsIOT No
HOpMaM pacxoma ropsaueli BOAH ¢ TeMmmnepaTypoii 65°C,
npuseneHsbiM B CHull 1I-I'.8-62. MakcuMmanbHbIH uacoBoil
pacxoj Temsa Ha ropsyee BOAOCHAaGxKeHHe 3a CYTKH Hau-

Gosbutero Bogonorpebaenns QFi*C, a rakke cpemueuaco-

BO#i pacxox Tensia 3a kefemo QP nas muabx u ofuiect-
BEHHBIX 3MaHUl Da3JHYHOrO Ha3HAaYeHHS OMNPedesisioT Mo
¢opmynaM, npuseneHHsiM B Taba. 7.4. 3uauenua Koshdu-
LUHEHTOB HEDABHOMEPHOCTH NOTPeCJIeHUs Tropsidedl BOMALE
npusenelsl B Tabu. 7.5.

CpenneyacoBofi pacxon Temna Ha ropsyee BOAOCHAO-
J)eHue 3a CyTKH HauGosbliero BoponoTpeCJieHHs onpege-
JAI0T 1o GopmyJie

Cp__ Cp.H
QP=Fk QPY krar/u, (7.6)
rae ke — K03 }HIHEHT CYTOUHOH HepaBHOMEPHOCTH PacXo-
Da Tenuia 3a HeAeMIO, MPHHHMAIOT AJIs JKHABHX H
oflIecTBEHHHX 3AaHuil ke=1,2, a pas npomblll-
JIEHHBIX 3[aHHii U npeanpusituit — kg =1,

Pacxoasl Tenna Ha GuITOBOe ropsyee poAocHaGiKenue
MHUKPOPA{iOHOB MJM KBApTaJOB TOPOAOB M HACEJEHHBIX
MECT, a TaKXe NPOMBIIIJIEHHBIX Hp‘?,’lﬂpHﬂTMﬁ 34 CYTKH HaH-
6osibliero BOAOMNOTpeOJIeHHA ONpeledsioT 1o (opMyJaam:
cpenueyacoBoH

QP=k X QP" kras/u; (7.7)
MaKCHMaJIbHHH 4acOBOM
QA =k, QP kras/u, (7.8)

rae QiP*"— cpennevacosoit pacxos Temna 3a Hemeso Ha

ropayee BOAOCHaOXeHue KaxKIOro 3[aHuf,
onpejenseMbtii 1Mo (opMyJaaM, NpHBELEHHBIM
B Tabs. 7.1, B kKkaal4;

ko — x03dPulLHEHT CYTOYHOH  HepaBHOMEDHOCTH
pacxoma TemJja 3a HeXEJIO; NPUHHUMAIOT RIS
HaCeJeHHBIX MecT kec=1,2, a AAs npOMBILIJIEH-
HHIX Npefnpuartufl ke=1;

ky — KO3dduIHEeHT YacOBOH HEepaBHOMEPHOCTH pac-
X0J4a Tenna 3a CYTkH HauGOJblIEero BOJLONO-
Tpeb/eHnsi, OpHHMMAOT OJs  HaceJeHHBIX
MecT kgq=17- 2; a ANg NpPOMbILIEHHHX
NpeanpUsaTHit ky=1.

ITpu cocTaB/MeHUH CxeM TEMJOCHaGKEHHsT TOPONOB WIH
palioHOB, @ TakMXe IMPH NPOEKTHPOBaHMH MAarHCTPaJbLHBIX
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Puc. 7.3. Tpaduk paa onpenelelus yAelbHHX YaCOBBHIX PACXOAOB TemJaa lid OTOMJACHHE H BENTHAANUIO KHIBIX
H o6IIeCTBEHHHIX 3JaHHH HAa OXHOIO YeJoBeKa

9.5 90.06 — YACHBHEIE OTONUMTEJLHLE XaPAKTEPHCTHKHM XHILIX H 06IIECTBEHHHX 3MaHUI U,  Uyg —yleNbHBI HADYXKHBIA 00beM KHIbLIX
¥ OOLIECTBEHHHX 3JAaHu# Ha OAHOYO uejoBeKa 0, = fo  M/uen f — HopMa XWJolt Tiomald Ha uefoBeka B M?/ues, o — OTHOWIEHHe Ha-
PYXKHOFO CTPOMTEJNBHOTO 06DbeMa K KMJIOK IMNOmAalH 31aHHS B MY/M?

JBeAsHbIG pacxod menna QG omonieHue wuAolx J0anul Xy O nnun/q ven
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Tabauua 7%

®opMyJbt NS onpejeleHHs MAaKCUMaJbHbLIX YaCOBLIX PACXOAOB TeMJa Ha GBITOBOE ropsiyee BOAOCHAOXKeHHe
3a CYTKM HAHOOJbLIEr0 BOAONOTPEGNCHHSI H CPEJHEYACOBBIX 32 HENENI0 OTAEJbHLMH JKHJBIMH, 061eCTBEHHbIMH
M TPOMBIUJIEHHBIMH 3] aHMSIMH HJIU TPYNNOH OXHOTHIHBIX 3 aHMH

PacuerHble GopMyJHl NI ompelencHus PacxonoB Temna
Ha ropsiuee BOJOCHabXeHHe

Kosddpuuuenr
Exununnn KonudecTso enunHn HepaBHOMEp-
Morpeburenn noTpebJenus MaKCHMa/bHHX YacOBBIX a notpebaenus, m HOCTH pacxoia
3a CYTKH Hauboabuiero Cl’ell“ec‘*szosux 3a Heleno ropayell BOXHI,
BoxonoTpeaenus QMAKC Q.Y 7 B Kkraa/4
B KKaA/4
2Kunnie noMa Koavuectso  monxeit
B 3JaHMM HJIH rpynmoe
3 aHui
O06mexHTHS KonnuecTBo nroxeit,
1 xutenn IpOXHUBAKOUIKX B 06mie-
B CYTKH HHUTHH
ma (66— ¢
TocTuHMOH H ma (65 — tx.a) ( x.a) =92.5ma KoauuectBOo amoneit, Mo CHull
IaHCHOHATH k 9% =2,5kma 24 gpo}){xuia)omux B ro- lI-T. 8-62
THUHHUL
BoabHHIb Koanuecro xoek
1 koitka
B CYTKH
CaHaTopun H
IOMa OTAbiXa
Tlonauknuuauku v | 1 mocetureib ma (55_‘ tx.a) r _ KO;IIH'-IECTBO noceTH- ITo taba 7,5
amﬁyna'ropvm ET - TeJeH B 4ac
3
_ 60marT
ki
INywessle 1 Iywesas ma (65— ¢, 3) Tpym KoJuuecTBo 1yIesbx —
ceTKa B 9ac T . CeTOK
3
ma (85— 1y 4) =60ma _maTyy,
T3
Banu 1 mocetureab 6 KoJ/unueeTBo moceTH-
ma (65— 1, ;)T Tenelt GaHH B 4ac, pas-
—_—= HOE KOJNUYECTBY MECT
kT, B pasieBajbHON
ITo Tabs 7.5
_ 60maT
T TR Tpou3sBOIMTENL-
[Ipaueunsie 1 lce6 cyxoro 2N HOC']I')L npalflelmoi/’x 5 K2
e
s 6eapsl B yac
Ixonbl-unTEp- 1 mecToO ma (65— ¢, .) KoaunyectBo mect? Mo CHuIlII-T
HaTH B CyTKHM X3/, 8-62
y 5 k= ma (65— t, ;)
4 ——— =2,5ma
= 2,5 kma
Herckne scau- 1 pe6enox ’ KonnuectBo aeTedt B
casl B CYTKH scaax-caxax

Yuyebusie 3aBe-
neHust

1 yyammiica
B CMEHY

kma (65~—— tx.a)

_ 60mak

Koanueerso
LMXCA B CMEHY

yua-

Tlo Taba. 7,5
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Ilpodoancenue raba. 7.4

PacueTtnsie gopMyasl Ias onpejeeHus pacXoldoB TeIJa
Ha ropsiyee BOJOCHaGKEHuE
Koadpdunuent
E xvHunb KoauyecTBo eauHu HepaBHOMEp-
TorpeGurenn noTpebacHus MAKCUMAILHEX 4aCOBLIX noTpebaeHus, m HOCTH pacxona
3a CyTKM Ham60.blIero cpeiHeyacoBbHX 3a HENENo ropaueit BOAHI ,
Makc cp.H
BofomoTpebaenus Qp Qrp B KKaA/4 k
B KKGa/4
IpennpusTHa 1 61010 KomuuecTBo  peanu-
0611ecTBEHHOT 0 30BaHHbIX 6JI0X B yac
MUTaHuS
H . m = 22,2Np,
ma (65— ¢ T
___(—’(;3_)__ —_ rie N — KoauyecTBoO
kT TMOCANOUYHHX MECT; p —
ma (65 — t, 5) =60ma 3 Kon4yecTso mocagok B| 110 Taba. 7.5
60maT uac, NPHHUMaemoe: Iast
= CTONOBHX  OTKPHITOro
Ty THIA ¥ Kade p=2; 1nd
CTOJIOBBHIX IIPH IIPOMBIIL- 3
JIEHHBIX NpPeANpPHSTHAX
H CTYIEHYEeCKHX p=3;
IAs pecTopaHoB p=1,5
Boxopasbopruie ma (65— t, )T N KOJHYECTBO TOYEK —
TOYKH _ X3 —
Tg
1 Touka B uac
\
Kpansl yMbI- = 60ma 7 —
BaJbHUKOB 3
ma (65 — #x.3) =60ma
Irapaxu 1 mauwmna ma (65—t )T Koauueerso obeay- Io Taba. 7.5
—_— = JKMBAEMBIX MalHH
kT,
__ 60mar
kig

7

B Tanuue NPHHATH ciaeaywouiHe ofo3HayeHud:

a-— HOpMa pacxolia ropsueit Boasl B 2 npH temmnepatype 65° C, npunumaior mo CHull II-T. 8-62;

m — pacyeTHOe KOJHYEeCTBO €IXUMHHI nO‘I‘pEG."IEHHSlZ

tx~s" TeMnepaTypa XoJ0LHOH (BOAONPOBOLHOM) BOXH B 3UMHHH NMePHOXA (IPH OTCYTCTBUM NaHHBIX NMPHHHMAIOT tx-a = ~}-5 °C);
k— k03¢ HUHEHT HEPABEOMEPHOCTH PacXofa ropsiuell Boibl (CYTOYHOW 3a HEAEN0 M 4YACOBOH 3a CYTKH Hambo.abuiero Boaoforpebaenns);
gy UHCAO %acos paboTH AYLIEBHX CETOK B CYTKH;

3

T ,— YHCAO 4YacOB 3apAIKH GaKOB-AKKYMYASATOPOB CHCTEMH rOpsuero BoAOCHA6XEHHS B CYTKH, a LA yuyeGHBHIX 3aBeleHHil B cMeny. Hdas
NPOMBILIEHHHX 3MaHHI NPHHHAMAKIOT YKCJ0 4YacoB 3apAiKH 6aKOB-aKKYMYJaTOpPOB

B CMEeHy, HE MEHee:

NMpH 4Hcae AyWEeBHX CETOK A0 5 .+ . .
TO XK€, o1 6 10 20. . .

v e e e PRSI
o e s e s

» »21 ,30..
N » 31 u Honee

GO

T— uyucao yacoB paGoThl O6LIECTBEHHOro 3AaHUS MM IPEANPHATHA
Mpumevanusa 1. YopoueHHse GopMy/bl JaHL IPH 3HayE€HUH

2. IIpn oTcyTcTBHH 6aK0B-aKKyMYy/NATOPOB T, mpudumawT Ty=T.
3. Kak nnq o6 HIexHMTHHA.

B CYTKH, &
=

snalm yueOHHX 3aBeleHUll — 4HCA0 4acoB PaboOTH B CMEHy.
5 C.
X'3

TadGauma 7.5 TemnoBHX ceTell OGHLIYHO OTCYTCTBYET NEpEYEHs OGLIECTBEH-
HBIX 3]@HHH, NO3TOMY HeJb3i ONpefeNUTh PAcXof Tella Mo
Tabs1. 7.4. B 5TOM cayyae MOXKHO ONpeleNfATb CPeIHeCYTOU-

H aBHOMEPHOCTH TNoTpedaeHHs o
3uauenus Kos(puUKenTa Hep MEpHO pe HblH pacxol BOABI BCeM¥ OOLUECTBEHHHIMH 3QaHUSMH, UCXO-

ropsiyeii BOABI JJisl HEKOTOPHIX OOLIeCTBeHHbIX 3XAHMH

IS U3 HODMBI pacxoga ropsiuedt BoAbi TeMmepaTypoi 65° C,

3HaueHUs H3 OJHOTO XHTeNA B8 CYTKM B pasmepe 20-—25 4, uTo co-

[MoTpeburenn

ko3¢ hHIHeHTA
HEDABHOMEPHOCTH &

TTOMUKIMHMKKH U aMOyAaTOpHH
Banuw . . . . . . . ..
IIpayeynpe . . . . . . .
JleTckue ficAH-cazbl . . .
YueGHble 3aBefeHHUS

TMpeanpusiTHs OG6IKECTBEH
lapaxu . . . . . .

Or0 IMHTaHHS

R OLR =N
o

“

crasut 1200—1500 xxaa/cyrku. Torpa nss roponos M Ha-
CeJIeHHbIX MECT CpeJHeyacoBOH pacxoj Telda Ha ropsuee
BONOCHAOXKeHHE 3a CYTKH HaHOGOJBLIErO BOAONOTPEeOJEHUS
B 32BUCHMOCTH OT OOIIEro YuCJa XKuTelel MOMKHO onpene-
naTe no Qopmye

_ o ab) (65 —te)

QP o1 = 3m(a-+b) kxasr/e, (7.9)
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a4 MaxkCHMAaJbHLIH 4acoBOi pacXxoi TemJja Mo GopMmyJe

Q¢ =2Q:P kwaa /4, (7.10)

rae a — HOPMa pacxoja ropsyel BOAH B £ NpPH TeMmIe-
patype 65°C mas JKWIbIX 34aHuN Ha OJHOTO XKu-
Teas, npunumaemas o CHull 11-T.8-62;

b — pacxon ropsueit BoAb B £ npu Temmepatype 65° C
IS Bcex OOIIeCTBEHHHX 34aHufl TOpoaa WJM Hace-
JICHHOTO MeCTa Ha ONHOTO XKHTeJsi; MOXKHO MpHHHU-
Math 20—25 2 B CYTKH;

m — 4YMCJIO XKHUTejell B FOPONe WJIH HacCeJeHHOM MeCTe;

! ,— TeMIepartypa XOJOIHOH (BOIONMPOBOIHOH) BOAb B
sumauil mepuod B °C  (npm OTCYTCTBHM JHaHHBIX
npuHumaltr fx.3=-5"C).

CyMMapHHIil cpeaHecyTOYNB Pacxon BOAbl M yZAeb-
#ble CpejHeuacoBbie pacxoiul TemJaa Ha ropsdee BOAOCHAG-
JKeHHe Ha ONHOrO JKHUTeJsT B 3aBHCHMOCTH OT XapakTepa
3acTpoiiku MOryT GHTb MpHHATHL 1Mo TaGa. 7.6 npu NoJHOM
ofecnieyeHHH HaceJeHusl BaHHLIMH, MpauyeyHLIMH M oOmecT-
BEHHBIM MHUTaHHeM.

Ta6nuuwa 7.6

CyMMapHbie CPeIHECYTOYHble PACXOAbl BOMBI
H CpeJHeYacoBbie Pacxojbl Temlia Ha ropsiee
BOJOCHAGXKEHHE IJs KuJIbIX W OGIECTBEHHbIX 3NaHHMIl
Ha OJHOTO JXHTels

CpenHecyTou-

HbIEl pacxon c
BOLH Ha oanoro|CPetHedacoBoi
pacxon Temja

KaTens
XapakTep 3acTpPOHKH Aluen.cymri Ha OJHOTO

npu Temnepa- KUTEA]
Type BOIBl Krarfyen. 4
f.=60°C

Crapwlif ®udo#t dong . . . . . 125 285

JKuNWIIHOE  CTPOMTENBLCTBO  MOC-

NeAMEX ACT . . . . . . . . 135 310

PajioHLl ¢ MaJOMeTPaXHBIMU

KBapTMpaMH . . . . . .. 145 335

7.3. TOLOBBIE PACXOADbI TENMJIA )XUJILIMHU
A OBIMECTBEHHBIMHU 3OAHHUAMH

TonoBoit pacxoj Tema XuibiIMH H OOIIECTBEHHBIMH

3NaHUAMU OnpelensioT no dopmyae
Q" = Qi 4 Q" 4 Q°* I'kan/200,  (7.11)
rre QF°* ——ronoBoii pacxoji Temia Ha OTOMJEHHE KUJIbIX

W ofulecTBeHHBIX 3xaHuii B I'kaa/eo0,

QI°" —ronopcit pacxOf ‘TemA2 HA BedTWaAALHIO 06-

IIeCTBeHHbIX 3MaHuil B ['Kaa/eo0,;
Q"°* —ronoBO# Pacxol Temna Ha ropsuee BOZOCHAO-
JKeHHe JKHJARX M OOILEeCTBEHHBIX 3RauHil

B [Kaaleo0.

Tomopble pacXombl Temsa XUMLIMH H OOMIeCTBeHHLIME
30AHMAMH N0 BHAAM TemJonorpeG/eHus (OTONJEHHE, BEH-
THASALASA, TOpsAyee BOAOCHaOMXKeHue) ONpelensaT no bop-
MyJaM:

Ha OTOIlJIeHue

C
rox tBH—-t Hr.)O
Q" = Q,7— no xKaa/200;
tBH - tﬂ-o

Ha BEHTUJSIIIUIO

(7.12)

rox Qs 25 tBH—tilr.’B
Qr = o1 | ™ -+ tﬂT (no—nsg) |xkraajz00; (7.13)
B H.B

Ha ropsAyee BogocHabxXKeHue
60 — #y.
Qion — Q?p.ﬂ n0+0’8Q§p.H X
60 — tx.a

X (8400 — no) kxaa/z0d.
B stux dopmynax:
Qo; Qs — MakcuMasnbHbie YACOBMe DacxXohH Temda Ha
OTOT/IEHHE H BEHTUIALHMIO B KK@A/4;
Ccp.H o
QPP — cpenneuacosoit 3a Hemedio pacxon

ropsiuee BOJOCHaGKeHue B KKa4/4,
No— NPONOIKHUTENbHOCTL OTONMHTENLHOTO NEPHOAA B
vyacax (cMm. raba. 1.3);
Ny — YHCJIO YacOB B OTOMHTENbHOM Nepuone ¢ TeMIle-
paTypaMH HapyXKHOrO BO31yXa HHXKE pacuer-
HOH JJI7 NpPOEKTHPOBAHUS BEHTHAAUMH (IPH
tup=Ifn.o Ny =0);
2p — YUCJIO 4acoB pabOTHl BEHTHJIALHH B TeYeHue Cy-
TOK;
fgy — yCpelHenHast TeMIEPaTypa BilyTPEHHEro BO3-
nyxa sfnanuii B °C;
fy.o— pacyeTHas TeMmnepaTypa HapyMKHOrO BO3AYyXa
IJ15 NPOEKTHPOBAHHUSI oTONJEHys B °C;
fu.p — PacueTHas TeMNepaTypa HapyKHOFO BO3LyXa
0 A4S NPOEKTHPOBAaHuA BeHTuIsinuu B ° C
t

Ho — CPEANsiA TeMmepaTypa Hapy:KIOro BO3AyXa 34
OTOMHUTEeJbHHI nepuof B °C;

C

£P —cpenHss TeMmmepatypa HapyXHOro BO3JyXa B

Ananazoile OTOMHTEJbHOTO NEpHOAA OT pacuer-
HOMl TeMnepaTyphl AJid NPOEKTHPOBAHHA BEHTH-
AsiuMy ¢ Beie B °C;
x.3; fx.n— TEMIepaTypa XOJoXHOH (BOZOmpOBOLHOI) BO-
Ibl B 3UMHUH H JIETHHA HNepHONBI; npu_0TCyT-
CTBHH JAaHHbIX IIPHHUMAIOT:{xa=+8"C; Ix.g=
=-415°C;
0,8 — Koo puLHeHT, yUUTHIBAOWHKN CHHKEHHe 4aco-
BOr0 pAacxofa BOAL HA ropsiuee BOAOCHAGXKe-
HHE B JIETHHH NepHoL;

8400 — unca0 4acoB paboThl CUCTEMbl OPSIYEro BOAO-

cHabBXKeHHs B rof.

Cpensiolo TeMnepaTypy HapyXXHOro Bo3ayxa 3a Jo0oi
HHTEpBaJ TeMnepaTyp OTONHTEJbHOrO NEepHOAA Onpeness-
0T Kak aareGpauuecKyldo CYMMY [pOH3BeleHuli CpelHHX
TeMIepaTyp Hapy>KHOIO BO3AYXa Ha MPOAOJIKHTENbHOCTh
HX CTOSIHHUS N0 PopMyie

p Py ., cp
P — nltnl+n2 tl{2+ + T th °C
H - *
nyA-fy+ oty
rie ni, N, .., Nym— CPEAHAS NPONO/IKHUTENLHOCTb CTOSA-
HHA HApYXKHbIX TEMNEpaTyp AJsi HHTEPBAJOB ye-
pe3 kaxanie 5°C B CyTKax wiM yacax;
C C C
tR, b, ..., tP —cpenmme  TemmepaTypH  Hapy:KHOrO
BO3KyXa AJ1s TeX e HHTepBanoB B °C.
C C C
3HaueHUs Ny, fg, ..., Ny U ESL, 155, .t D
cM. tabn 1.3,

(7.14)

Tenjaa Ha

»

(7.15)




IrJ1ABA 8

PETYJIMPOBAHUE OTNYCKA TENJIA

8.1. OBIHE NOJIO)KEHHSA
U YCJIOBHBIE OBO3HAYEHHS

B napoBbIX ceTSIX OCYLIECTBJSETCH MECTHOE Peryanpo-
BaHHe OTIyCKa Telja.

B BomAHBHIX TEMVIOBHIX CETAX OCHOBHOE DEryJHpOBaHHe
OTIHYCKa TemJa B 3aBHCHMOCTH OT TeMIEPaTyphnl HapyMXKHO-
ro BO3Jyxa ocyllecTsisercss uedrpaasHo (Ha TIOLL win B
KOTeNbHO), KaK MpaBu/o, ClelyIoUiuMu CrocobaMu:

u3MeHeHHeM TeMIepaTyps! BOAHB B MojamoieM Tpyo-
npoBoje Ges PETYJIHPOBAHHS Pacxoja BOAH (KauyecTBeHuoe
peryJaupoBaHue);

H3MEHEHMEM pacxoia ceTeBof BOALI Npu COXPAHEHUH
MOCTOSIHHOH TeMIepaTypbl BOAK B NMOZAOWeM TpyOGonposo-
Ae (KOJMYeCTBEHHOe PETyJNPOBaHME).

¥3MEHeHHeM TEMIepaTyphl BOABl B NojamuieM Tpy6o-
NpoOBOAE C COOTBETCTBYWOIMM H3MEHEHHEM DPAacXoia BOIB!
(Ka4eCTBEeHHO-KOJIHUeCTBEHHOE PeryJHpOBaHue).

Jna KOppPEeKTHPOBAHUSl LEHTPAJNBHOTO peryJHpOBaHus
B BOAAHBIX TEIJIOBLIX CETAX MPOBOJHUTCHA NOMOJHUTENLHO
TPYNIOBOE MECTHO® pery/iHpOBaHHE Ha LEeHTPaJbHbIX Tell-
JIOBBIX MYHKTax (NMPOMBIUIEHHHX NPeANPHATHR H MKHJIbIX
KBapTajoB) ¥ Ha TEMJOBHX TNYHKTaX 3[aHHi, a TakKe
MeCTHOE HHAMBHUIYaJbHOe pEryJHpOBaHHE Ha OTAENbHBIX
arperatax u npuGopax.

PaccmarpuBaemble HHe I'Da@HKH DETyJMpOBaHHS OT-
nycka temia oT TOL| uianM LeHTPaALHOM KOTEJbHOH HOCAT
npu MPOEKTUPOBAHUM BCAGMOraTe/bHhIH XapakTep, [M03TOMY
NpH HX NMOCTPOEHHH BHOCAT CJEYIOUHE YNPOIUEHUS:

TeMIepaTypa BHYTPEHHETo BO34yXa BCeX OTall/iuBae-
MBIX M BEHTHIHPyeMHX MOMeIIeHHH 3JaHuH NpHHHMaeTcs
OIMHAKOBOH (AJ% TEMJOBHIX ceTefl XKHJLIX PafoHOB K 00-
HIMX TEIJIOBHIX cerell [POMBILIJIEHHRIX  NpeAnpHATHH
¥ xuabix pafionos +18°C; ana TenoBBIX ceTelt MPOMbI-
JIeHHHIX DalioHOB Mo TpeobJajaiolleil TeMrepaType B Mpo-
MBIIIJIEHHHIX TNPeANpusiTHIX AAHHOrO paloHa, a mNpH OT-
cyTcTBiu HanHbix +16°C);

BHYTpEHHHE TEIJIOBBIEJEHUS B XKHJbIX M OOLIECTBEH-
HbIX 3[0aHUFIX HE YUHTHIBAIOTCH;

MaKcuMaJIbHBI W CpeQHHil pacxoiwl Temua Ha ropsiyee
BOJOCHAGXKEHHE B TeueHHe OTOMHTE/NbHOrO MHepuoAa MpH-
HUMAIOTCS MOCTOSHHEIMH.

HaJsuyue B OTHENBHEIX IpyNnax 3JaHU{l 3HAYHTENLHBIX
BHYTDEHHHX TENJIOBHIAGIEHUH WM DEe3KOro OTKJOHEHHS
BHYTPEHHefl TeMIepaTypsi OT NPHHATOH INPH NOCTPOEHHH
rpaduKa UEHTPA/JLHOrO pEryJIHPOBAHHS [OJIKHO YYHTHI-
BATbCA B CMELHAJbHBIX SKCIJYaTalHOHHHIX TpaduKax MecT-
HOTO DEry/JHpOBaHHs.

B npuBefeHHHIX HUXKe QOpMysnax 1Jd pacyeTa rpacu-
KOB DEryJupOBaHHs OTHYCKa TeNJa NPHHATH CAefyIoliue
OCHOBHble 0603HaYEHUS:

Qoy Qs— pacxonwl Tenna Ha OTOIVIEHHE M BEHTHJAINMIO B
KKaa/+ TpU NMPOH3BOMLHOH TeMIepaType Hapyx-
HOTO BO31yXa;
Q Qcp QMaKc - .
rr Ury Qp — MPOHU3BOJIbHEIN, CPEAHEYacoOBOH U MaKCu-

ManbHBIA 4acoBOH pAacXoAH Tella Ha ropsadee
s BONOCHAOXEeHHE B KKai/4;
— 0° # -

Q:= QfP g — «GanancoBhiit> yacosofi pacxox Temna Ha
ropsiuee BOAOCHaGKeHHe, Npu KOTOPOM AJs TOC-
JeJOBATE/ILHEIX JBYXCTYNEHUATHIX cXeM ofecre-
YHBAETCHA CYTOYHBIA GajlaHC Temsa Ha OTOIVIEHHE
B KKaa/4;

6 MaKc
Qr o Ql‘ Ql‘
QP
r

% 0 3 Heg = ) v *make=
T r

HblH, «6a/aHCOBLIH» M MaKCHMaJbHbIE Koadgu-

LUEHTH  HAarpPy3KH TOPSiuero BOJOCHAOMXEHHS

(BenuunHA Hyaxe paBHAa Kos(dHUHEHTY wacoBoOk

HEPAaBHOMEDHOCTH HArpy3KH ropsuero BOZOCHAG-

xenus Ky);

cp 6 MaKC
o Qr Qr X Qr Qr

D= o Pep = T T 06 T M Py =T

Q, Q, Q, Q,
HOIIEHHs TPOH3BOJLHOIO, CPEeLHedacoBoro, «6a-
JIAHCOBOrO» H MAKCHMAJbHOTO 4acoBOrO DAacxo-
JHOB TeIlia HAa ropsyee BOAOCHAGKEHHE K pacyer-

HOMY PacXofy Tellla Ha OTOMJIEHHE;
C 3 MaKcC

Q, Qf?, @7, Q"™ — npoussogutenuocts  crymemn I
ABYXCTyNEH4aTeX  NOJOTpeBaTencii  ropsuero-
BOJIOCHa6KeHHS NIPH MPOU3BOABHOM, CpefHeyaco-

— IPOH3BOJIL-

— OT-

BOM, «0ajaHCOBOM» H MAakKCHMaJbHOM YacOBOM
pacxofax Telsaa B KKaal4,
C 6 MaK
0 & o Q7P Q1 Q&
=— @, =—""; 8g=-"; 8y=—" — npousBogu-
cp 3 MaKc
Qf‘ Ql' Ql" Ql‘

TeNLHOCTh CTyneHu | momorpesatesell HpH MpPOU3-
BO/IbHOM, cpeaHeM. «0anaHCOBOM» U MaKCUMalb-
HOM 4acOBOM pacxXoiax Temia B HOJSAX OT 00-
uieit MpOM3BONMTENBHOCTH O0EHX CTyNeHefl MOJO-
rpeBatefiefl NpH STHX Xe pacxogax Temia;

Go, Gg — pacxoAsl BOAE HA OTOMJEHHE M BEHTHJALHIO B
K2/4 mpH MPOU3BOILHOA TeMIepaType Hapy:KHOTO
BO31yXa;

G, G, G¥*° — npousBOMbHEI, CPEAHEUACOBOR U MAKCH-

MaJIbHBIH 9acOBOH pacXonwl ceTeBo#l BOAH HAa To-
psiuee BONOCHa6iKeHHe NPH 33KPHITHIX TEMJIOBBIX
ceTdX B Kefu;
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G, Gep, Gy Guaxc— NMPOM3BO/ILHBIHA, cpeaHeuacoBol, «Ga-
JIAHCOBbIH» ¥ MaK(MMaJbHbI!L yacoBoH ofumue (Ha
OTOMJIEHHe M ropsiuee BoAOCHa0XKeHue) pacxonsl
ceTeBOH BOABl B K2/4;

G Gep Gs Gyaxc
P= "3 @Pep=—",» P6= ,» Pu=""_,  — OTHOLIEHHE
G, G, G, G,

NPOU3BOJILHOrO, CpeaHero, «6asaHCOBOIO» H Mak-
CUManbHOrO OO6IIUX pacxonos CceTeBOH BOIH K
pacyeTHOMY pacxoiy BOIBI Ha OTOILICHHE B Kalu,

G, GY¥i¥®— npousBosbHLIA,  CPEAHEYacoBOH  H

MAaKCHMAaJbHbll YacOBOH DAacXOAB! BOZHI, TOCTY-
napoiell B MECTHYIO CHCTEMY ropsyerg Boaocsad-
KeHHd, B K2/,

Gy, Gor — KosmuecTBa BOAH, oTGHpaeMble u3 NoAaalonie-
ro u o6paTHOro TpyGONPOBOAOB OTKPHITHIX TeM-
JIOBHX ceTell Ha ropsiuee BOLOCHAaGXKeHue, B Ka/d;

ty — pacueTHas TeMIepaTypa BHYTD@HHEro BO3JyXa
B °C;

ty — npousBoJibHaA (TeKyllasi) TeMlepartypa Hapyx-
Horo Bo3ayxa B °C, aJjsi KOTOpDOH ONpenensiiorT
TeMNepaTyphl U PAacXo] BOMBL;

G

rM?

15.0 — PacueTHas TeMNepaTypa HAPYXKHOrO BO3AyXa
L7 NpOeKTHPOBaHus oTomieHus B °C;
ty.s — pacueTHasi TemIlepaTypa HapyXKHOIO BO3JyXa

IJI5 MPOEKTHPOBanus BeHTuaAnuE B °C;

t:—remneparypa HapyXHOrQ BO3AyXa B TOUKe H3-
JomMa rpaduka TemmnepaTyp  BOAH (CM. pHC.
8.5) B °C,

T)— Temmepatypa BOIn B NojaiomeM Ppy6onpesoie

TenaoBoil ceru B °C;

71 0,71 0.6:T1 0.m— TEMIEPATypH BOAB B MHojaroileM TpyGo-
nposose Mepel 3/JeBATOPOM (MM CMelIHBAIOWIUM
Hacocom) B °C NMpH NPOU3BOJNLHOM, «6alaHCOBOM>
H MaKcuMaJbpbHOM YacOBOM pacXojax Tellsla Ha
ropsiuee BoHOCHaOXKeHHe B ciyyae JBYXCTYMNeH-
yaTol NOCJeAOBATENBHON CXeMbl (4Js CKOppeK-
TUPOBaHHBIX TpaduKoB Ty — TEMIepaTypa BO-
Ipl B mojaioliieM TPyGONMpOBOAe MO OTONHTENb-
HOMY rpaduky),

Te — TEMIEpaTypa BOAL B IOJAIONIEM TPyGONpOBOAE
MECTHBIX €HCTeM OTOIIeHHsl Nocje CMeIleHHs
B °C;

Tz o— TEMNepaTypa BOAH B OGpaTHOM TpyGonmpoBoae
MECTHBIX cucTeM oromneHus B °C;

T2 0.6, T2 0.My— TO 3Ke, NIPH «6aaHCOBOM» W MAaKCHMaJbHOM
YacoBOM pacxXofax TeN/a Ha ropsdee BoAOoCHaG-
JenHe B CJIydyae JBYXCTYNeHYaTOH MOc/efoBa-
TEJLHOF CXEMDI;

Ty5— TEMIEpATypa BOAb B OOpaTHOM TpyGONPOBOXLE
MECTHBIX cucTeM BeHTUAsua B °C;

Tyr — TeMnepaTypa Boasl B ofpaTHOM TpyGomposone
noJorpesateseil ropsdero BOAOCHA0KeHHA B ny-
yae napa/JenbHodl cxemel HX BKmoueHusd B °C;

T2,Tacp T26,Tam— TEMIIEPATYPH BOAW B 00mieM OGPaTHOM
TpyGONpoOBOAEe NpPK NPOHU3BOJLHOM, CpPEIHEUYACo-
BOM, «0aaHCOBOM» H MAaKCHMaJbHOM YacOBOM
pacxofax Tensa Ha ropsiyee BoLocHaGxeHue B °C;

Tap = 0,5 (Te+T2 o) — CpenuaAs Temneparypa HarpeBatesn-
HbIX npubopoB cucreM oTomnenus B °C;

Tx=0,5(T; + Tgp) — CpPelHAS TEMNEpaTypa HOBEPXHOCTH
narpesa kanopudepos B °C; ]

{r — TeMnepaTypa ropsiveit BOABI, DOCTyMakwiel B Me-
CTHYIO CHCTeMy ropsuero BonocHabxenus, B °C;

t,— TeMneparypa XOJOAHOH BOAH, ToCTynawied s
MECTHYI CHCTEMY TODS4Yero BOJOCHAaOXKeHHs B
3aKpHITEIX cacreMax, B °C;

!n — TemIepaTypa MeCTHoH BOml mocsie cTymeHH |
JABYXCTYNeHYaTOro MOAOrpeBaTesii TOPSYEro BO-
nocHaGxenns B °C npu IPOM3BONLHOM pacxone

,, Tellla Ha ropsivee BOAOCHaGIKeHue;

Ag; Ay — pasHocTb TemIlepaTyp ceTeBOH H MeCTHOM
BOIb B KOHIE cTymeHd | mByXcTyneHuaToro mno-
LorpeBatesisi TOpAYEro BONOCHaGKeHus (cuuTas
No xoay MecTHuli BOabl) npu «GajiaHCOBOM» H
M2KCHMaJILHOM YacOBOM PacXofax TEeIa B TOuKe

L
u3J0Ma TemnepaTypHoro rpaduka t;, B °C;

ko, kg, by — Kos(uumentsr  Telnomepenaun warpesa-
TeJbHLIX NPUGOPOB CHCTEM OTOIJIEHHS, KaJOpH-
GdepoB u nomorpesateseil ropsiMero BOZOCHA6-
JKeHus B xkaa/m? u °C;

« — Koo DHUHEHT CMeIUeHHS;

7 — IUINTEJIBHOCTh DAabOTHl -OTOMHTE/NbHBIX CHCTEM B
TeUeHHE CYTOK B 4/CYTKU.

IMpuBenennbie Bhimie pacxoasl Temna Q, pacxoam ce-
TeBO# Boab G, orwoweHus O M @, TeMnepaType BOAH B
nojamoueM u oGpaTHOM TPyOGONPOBOAAX TENJOBOH CETH M
B MECTHHIX CHCTEMAaX, CPeJHHE TeMIepaTyphl H Koabduuuen-
Tbl TEMJIONEePeNaiyd HarpeBdTE/bHBIX NPHOOPOB CHCTEM OTO-
TJieHusA, KajopugepoB ¥ Domorpesartesell ropsiuero Bomo-
cHabXeHust NS NPOM3BOJMLHOH (TeKkyliel) TeMrmepaTyphl
HapYXKHOTO BO3jAyXa !y 0603HaueHbl 0€3 JONOJHHUTENbHBIX
HHIEKCOB.

Te e BemMuuHBl NMpH pacyeTHOH TeMmepaType HapyK-
HOTO BO3JyXa AJfl NPOEKTHPOBAaHHS OTOIVIEHHS #y.o 0603-
Ha4yaloT ¢ OJHUM IITPHXOM ’/, Npu TeMNepaType HapyKHOrO
BOSAYXa MVl MPOEKTHPOBAHHA BEHTWIAUHH fm.p C ABYMS

WTpHxamMu ”“ H [pH TeMNepaType HapyXXHOro BO3AyXa 1,
B TOUKE U3710Ma rpaduka — ¢ TpeMs wWTpuxaMmu /.

8.2. PETYJIHPOBAHHE OTNYCKA
TENJIA HA OTOIUJIEHHE

YcranoBupuIMficsl TENMJIOBOM DEXHUM CHCTEM OTOMJEHHS
[pPH BceX croco6ax HenpepblBHOIO PEeryAHPOBaHHS ompe-
JeNsoT:

= tB"‘"tH_

Qo=

Go (T1 — Tao) :ko (Tap — 25)
ko( T;Ip__tB)

= _ Qo .
rae QO =T _,— OTHOCHTEJIbHbIH pacXxoj TelJa Ha OTOMJeHne.

o
Bee BenuuMHBl €O IWITPUXOM / OTHOCATCS K pacyeTHOM
TeMIlepaType HApyXHOTO BO3RyXa JMJsl IPOEKTHPOBAHHS
GTOIIeHud fy.o.-

NCRY

ftuo 6, (%, — )

4

l_lem'p aJIbHO¢ KayeCTBCHHOE peryavpoBaHue

LlentpannHoe KauecTBEHHOe DEryJHPOBAaHHE OTIYCKA
TellJla Ha OTOIUIEHHe, KAK NPaBHJO, NPUHUMAIOT 338 OCHOBY
B JIBYXTpyOHBIX BONSIHBIX TEIVIOBHX CeTdX, rle OCHOBHOM
BH]| Harpy3ku — OTOMJeHue

Mpu BoxsAHBIX cHCTEMax OTOM/EHHA KosHIMEHT Ten-
JIoNepefaYn HarpeBaTeNbHbIX MPHGOPOB OGHIYHO OmMpegens-
10T U3 BHIpaXKeHHs

ko=¢, (Tnp“*ts)o’gs,

rfie €y — NMOCTOAHHLIA KO3 huunent.

B s1oM ciywae Temnepatypbr BoAB B noxalolieM Tpy-
Gonpopojie TEMJOBOH CeTH Tj, MOCAE CHCTEM OTOIJIEHHS
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Yoo H B NOJAAKOUIEM pr60np030ﬂe MECTHHIX OTOTUTEJAbHBIX

CHCTEM Tc ONPefeasaioT no (GopMyaam:
=1, + (Top—t,) Q%% +( 1;—17;“,) Q; (8.2
Tyo =T — (11 —Ta0) Qs (8.3)
=7 — ( 7—7.) Q- (8.4)

OTHOCHTENbHYIO HATPY3Ky OTOMIeHHS Qo TIPH NMPOM3-
BOJILHO TMPHHATON TEMIepaType HapyKHOrC BO3AYXa fy OM-
peleAslOT u3 NepBOro ypaBHeHusi ¢opmyJsl (8.1).

['A

50

%) ¢

30 2, /®Q z,
/8

Vi

" )

100 /4;/ ji;//

90 // g B %

40 /// /////

70 AA4222f//// Z,

w0 y// /4B

50 // // //

7

@ //

P

w0

N A R

g0 3 - ——2en ,725%

G ] ) 75 tis 0%

% %%

Puc. 8.1. OTonHTeNbHbIH rpaduK TeMmepatyp BOABI NPH Ka-
yecTBEHHOM peryJiipOBAHHH

Pacxox ceTeBojl Bogbl NpH NPOU3BOJILHOH TeMmepary-
pe HapYXKHOrO BO3ZAYXa HAXOAAT mO dopMyme!

Qo
Go = - B
Ty — T2o

(8.5)

ATOT pacxoA cereBoH BONBI TIPH BCeX TeMIEpaTypax
HapyKHOTO BO3JAYXA OCTaeTCsi MOCTOSAHHBIM H PABHbBIM pac-
;

vetHomy pacxony Go=G,.
3HayeHHs Ty, Tc H Top s fp=18°C u T, —Ty, =
=95°C npuseaednt B Tabn. 81 u Ha puc. 8.1

I TemnoeMKOCTh BOALI c=1 KKaA/Ke 2pad.

Ta6aun

a 8.1

TemnepaTypbl BOIBI MPH KAYECTBEHHOM DeryJHpoBaHHH

OTIIyCKa Temia BOASIHLIM CHCTEMaM OTOMJEHHA

TeMneparypsl BoABl Ty 3_9
o
- _QO I o (&) ? (8] (&) E [«]
Qo—_ L ) P ) o a 8
Ql fl S} = ] 8 = B e
ol ug| T | [0 A R - -
cel | e | e e e | ce | 8
0,2 38,3 41,3 43,3 45,3 47,3 49,3 33.3
0,4 54 60 64 68 72 76 44
0,6 68,5 77,5 83,5 89,5 95,6 { 101,5 53,5
0,8 82 94 102 110 118 126 62
1 95 110 120 130 140 150 70
T
120 7
100 //
o0 /i
// 3
60 J//
57
z
WL
j
%G .
m—T -7 —"—37 "~ ——
s \
: /u;‘x’ <
b0~ ]
40
P SN
) T t "
+8 +10 0 -10 =20 -25

Puc. 8.2. OronutensHsie rpaduKkn TeMneparyp

H pacxola BOAnl NMPH LEHTPAJbHOM KauyeCTBECH-

HOM pEryJHPOBaHHH BOLSIHbIX CHCTEM H MeECT-

HOM KaueCTBEHHOM peryJHpOBaHHU BO3AYII-
HBIX CHCTEM OTOIJIEHHS

Ty -:CM—TeMnepa'rypa BOIbl B NOJAWWHX JHHAAX

TILL u mocne CMecHTeJbHOH HACOCHOH; Ta0' T20.8

TEeMIepaTypbl BOXbl IOCHE BOASHLIX M BO3AYWHBIX
cucTeM oTomyeHusi; G,, G; — pacxon cereBoil BOALI
Ha TOLL nns BOASHBIX M BO3AYUIHbIX CHCTEM OTOII-
JIEHHS; GCM— pacxon cMmemiaHHOH BOJBl Ilocae

CMeCcHTeJNbHOM HAaCOCHOH
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Pasden 11. Cxemol u pacueTor Teniosvix ceTert

Ins yno6crBa nojb3oBaHuA TpaduKOM Ha €ro ocu

abcuuce mMoMuMoO Q¢ HOMOJHHTE/BHO MOCTPOEHBl IIKaJbl
TeMmepaTyp HapyXKHOTO BO3AYXa AN HECKOJbKMX pacuer-
HBEIX TeMIepatyp fm.o.

ITpu NpuCOeJUHEHHH CHCTEM BOASHOTC OTOMJEHHs C
NIOMOUIBI0 BOAOBORAHOrO MOJOTPeBaTE]sl TEMIEpPaTypHl Ce-
TeBO#l BOABl MOCJE MOLOTpPEBATENsl OMNpeAeNfAlT Mo (hopMy-
ae (8.3), nMpuyeM pacueTHYIO TEMNepaTypy 3TOH BOAHI NMPH-
HuMaloT Ha 10° C Bolllle, ueM NpPH 3J7€BaTOPHOM INPHCOELH-
HEHHH.

ko
Tpu BO3AYWIHEIX CHCTEMaX OTOIIEHHS k_ =1) dop-
o]}
MyJia OJs1 ONpEfeJeHHs TeMIepaTyphl BOABL B MOJaKOLIEM
Tpy6onposoae (OGBIUHO TIPH MECTHOM DeryJHpOBaHHH)
NpHMeT BHA:

, —
v =t (7—t,)Q,. (8.6)

B kauecTse mpumepa Ha pHC. 8.2 mpuBeAeHbl rpadpHKH
TEMIEPaTypP H PAacXOAOB BOJBI NPH LEHTPAEJbHOM Kayecr-
BEHIIOM DEry/JUPOBAHHH BOJSHBIX CHCTEM H MECTHOM Kauye-
CTBEHHOM pEryJHPOBaHHH BO3AYUIHBIX CHCTEM OTOIJIEHHS
HEKOTOPBIX MPOMBIIIIEHHBIX 3[aHui ¢ MOHHIKEHHOH Temre-
patypoii BHYTPEeHHero BO3fyXa. B paccMaTpuBaeMoM chiy-
yae BO3AYIIHBE CHCTEMBl OTOIJIEHHS BhIJIEJIeHH Ha CcaMo-
CTOATENBEHYIO JHHHIO CO CMECHTEJBHOR HacocHOH. Pacxonst
TelJa BOASHON M BO3AYIIHOH CHCTEMaMH TPHHSATHL PaRm-
HBIMH.

ueHTpaJIbHOC Ka4yeCTBEHHO-KOJHYECTBCHHOC
peryJjauposanne

LlenTpanpHOoe KaueCTBEHHO-KOJHUECTBEHHOE pEerynupo-
BaHHe OTNYycKa TelJaa Ha OTOIIeHHe TIPUMEHSIOT Hapsaay ¢
LEHTPa/bHbIM KaueCTBEHHBIM PETYJHPOBAHHEM B TENJOBBIX
CeTsIX C YHCTO OTONMTENLHON Harpy3KOH IPH XOPOWIO OTpe-
ryAMPOBAHHBIX CHCTeMax oromenus! [40, 61].

B paccMaTpuBaeMOM cayyae TeMNepaTyphl BOA B MO-
jaoleM TPYGOIPOBOJE TEMIoBOH ceTH Ty, B MOLAIOLIEM
Tpy6GoNpoBoAe OTOMUTENBHBIX CHCTEM Te H B OOpaTHOM
TPYBONpPOBOAE OTOMUTENLHBIX CHCTEM Tgzo ONPEAEAT IO
dopmynam:

- ! 7n0.8 ! "y pl—m.
t=t, + (T —1,) Q0+ (% —Tp) @™ (8.7)
1 I_[eHTpa.anoe KayeCTBEHHO-KOJHYEeCTBEHHOE peryjauposaHue

MOXET IIPUMEHATBCS] B JBYXTPYOHBIX OTKDBITHIX TEMJAOBBIX CeTHX
¢ mopgauell TemJa Ha OTOIVIEHWE W ropsuyee ROJOCHAGKeHHe npu fo-
BEIIEHHON IMApaBJIHYECKOH YCTOHYWHBOCTH CETH H MaJioM OTHOLIGHHH
pacxonoB Tellna Ha ropsuee BOJOCHAGXKEHHe u OTOIVICHHE,

20 = ty—+ ( rxl'xp —tB) —Qﬁg'g —0,5 (T(’:—' T;O) HQflﬁ_m

rae 4 — pacueTHBI KO3ddUIHEHT CMelleHHs,

Ty Tao U

c =

l4u

m — BCIOMOraTteJnHasa BeJHYHHA.

10

r 50

24

150
140

(8.8)

(8.9)

130

Kol

120

10,
100

90
80
70
60

A

20

q9t 40
Q8 30
a7 20

Puc. 83.

b 10

+/

+1§
+f8

t =18C; t =9 C. 1
B [

g Q2

aa
ht,'

1

t=-25C

§ <0

A

ND

+0

20

=30°C ™

ts-30°C
v t,z-35T

0

OronurenLabIe

-0 -30

o0 ks

rpaykn TeMmepaTyp H
pacxofia BO/BI MPH K+ UECTBEHHO-KOJNYECTBEHHOM pe-
FyJAHPOBAHUH

2

0=70‘C n m=20,33

TaGauma 82

TeMnepaTypnl H PacXOR BOAbI MPH KAUeCTBEHRHO-KOJWUECTBEHHOM pPEryaupoOBaHHU

TeMnepaTyphl BOIBL Ty OTHOCHTe b~

— (@ HEUH pacxox

= , , , , , , , TeMnepaT);pa _ A

Qg | 1= wc=95°C | =110°C 1=120°C | 1;=130°C ©=140° C n=l50eC  [POMM 0B °C BoAE Go=—7

G,
0,2 40 45,3 48,4 51,8 55,1 58,5 31,4 0,585
0,4 55,6 63,6 68,7 74,2 79,5 84,8 42,4 0,735
0,6 69,7 80,3 87,4 94,5 101,7 108,7 51,9 0,842
0,8 82,7 95,8 104,4 113 121,7 130,4 61,3 0,928

1 95 110 120 130 140 150 70 1
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Pacxon cereBoii Boab Ha oTonseHue Go HAXORAT MO
topmyse (85); OTHOCHTENBHBII pacxopy pased

11— Ty,

— G —
6, =% _g,
GO

P (8.10)

3HaueHus] BeJUYHH T,, Tc, Teo M (o JJA KauyecTBEH-
HO-KOJIHUECTBEHHOIO PEry/JHpOBaHHA OTIYCKa TeIJa B CJIy-
gae TOJNBKO OTONHTEJbHON Harpy3ku TeIJIOBOH CeTH NpH

#3=18°C, 17; —-1,'2;=25° C n m=0,33 npusenens! B Tabu. 8.2
4 Ha puc. 8.3.

7 °C
130

{2
110

400

80 //\/ A

70

60 / 4

50
4 -
alf

20
10

0%

08
46
04
g2

C——7w % s /.oﬁv%

N Ut
+8  +10 0 -10 =30 =25

Puc. 8.4. OtonurenpHble TpaukH TeMme-
paTyp H pacxoja BOABI IPH CTYyIEHYaToM
peryJupoBaHuH

t =18°C, ¢ =_925°C; 1 =130°C,
B H.0 1

T =05°C; . =70°C
c 20

Onnoft w3 MoaudHKanuil KauecTBEHHO-KOJHYECTBEHHO-
TO peryJHpoBaHHA fBJSETCA CTYNEHYATOE DEryJHPOBaHHE.
Tlpn sTOM perynupoBaHHH Bech OTONHTENbHBIH NepHOx Ae-
JIAT Ha HECKOJbKO [gHalla30HOB, NPHYEM DPAacXOd BOMbI H3-
MEHSIOT CK4uKOM INpH Mepexoje OT OJHOro AHana3oHa K
opyromy. Js AHana3oHa HU3KHX TEMIEpaTyp HapysKHOTO
BO3JlyXa MPHHHMAKOT MaKCcHMalbHBIH pacxon ceTeBOH BOMIBI

GO, a [/ JHana3oHOB ¢ 6oJiee BHICOKOH HapyxHOH TeM-

nepaTypoif pacxofnl ceTeBoH BoAbl (o NPHHHMAIOT CHH-
JKEHHbLIMH B COOTBETCTBHH C rpapUKOM KaueCTBEHHO-KOJH-
geCTBEHHOTO perysupoBanus (cM. puc. 8.3).

TeMmnepaTypsl ceTeBOoH BOABI B NOAaloOIEeM H 06paTHOM
TpyGonposogax AJsA KadAoro JAHaNa3oHa TOACYHTHIBAIOT
no ¢opMmynam:

=ty + (Top—t,) Q0 + (7] — i) _G@f’_; (8.11)
N

=T, — (| T,--T =
1 ( 1 20 Go
Temnepatypy BOAB B NojaiouleM TPyOGONPOBOAE OTO-
NHTeAbHOH cHcTeMBl Tc onpexensior no dopmyne (8.9).
Ha puc. 8.4 npusenensl rpadvKH TEMIEPATYp U PaCXo-
fa BOABl NPH CTYNEHYaTOM peryJupOBaHHH OTIycKa Temaa
Ha OTOIJIeHHe.

Ty, : (8.12)

PeryanpoBanue npomnyckamu

Perynuposasue OTNYCKa TelJa HAa OTOIJIEHHEe MECTHHI-
MH TpONycKaMH NpUMeHsiercd B ABYXTPYOHBIX BONSHBIX
TEeNJOBHIX CETAX B NEPHOJ BLICOKHX HapyXKIbIX TeMIepaTtyp

Teor
150
140

T
{
I
13 !
0, 1
{
120 t /
!
I
|
I
]

/

1m0
100

90 /
w /

70
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50
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S
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<
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~
s

17 g

¥l
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1 _
Ifla a’
07 g 0% 05 8 10,7

g0 0 =0 20 75

1

Puc. 8.5. OronurenbHele rpaduky TeMneparyp,

pacxosa BOABl M CYTOYHOH NJHTENLHOCTH pa-

GOThl CeTH NPH peryJUpoBaHHH MPONYCKAMH B
Temablil mepuon

t =18°C; t =--25°C; ¢ =-43°C,
.0 H

o =150°C; 1. =70°C
1 [}

2
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NpH MOCTOAHHOH MHHHMAJbBHO [ONYCTHMOH TeMmepaTtype
BOIB B MojaioweM TPyGomposoge AJs OTHYCKA Temaa Ha
ropsidee BOAOCHAGMEHHE.

Hpononmmenbuocn paboThl CHCTEM OTOIUICHHSI B T€-

YeHHe CYTOK NpH L‘H>7.‘H pasHa

ty—1
n=24 2—uicymuu. (8.13)
tB—t
CpezHeuacoBoli pacXoJ BOAH B CETH paBeH
w by — ta
G, =G, —_— 8.14
S5 =G (8.14)
B H

Ha puc. 8.5 paccmorpen cayyaii perysnupoBaHHA OT-
TycKa TeMJia Ha OTONJIEHHe, KOrJa B NepuojJ HH3KHX TeM-
TepaTyp HapyXXHOrO BO31yXa NpeLyCMOTPEHO KauyecTBeH-
HO€ PEry/JMpOBaHHE, 4 NIPH BHICOKHX TEMIEpaTypax Hapyx-

HOro BO3AYXa (f >t )perynnponaﬂue MECTHHMH TIPONY-
CKaMH C TMOCTOsHHON TeMmepaTypoll BOAbI 171—-1'1 .

KonuuecTBeHHOE peryiupoBaHue

KosnnuecTBeHHOE PeryJupoBaHHe OTHYCKa TEINJa Ha OTO-
NJeHde HHOTJa NPHMEHSIOT B JIBYXTPYOHBIX BOASIHBIX Ted-
JIOBHIX CETSIX C Nojayedl Tella HAa OTOINJIEHHE H TOpsidee BO-
R0CHA0MXeHHE NIPH BHICOKHX TEMIEPATypax HapyKHOTO BO3-

nyxa ( t“>t ) B 3toMm cayuae TemnepaTypy BOABI B IO-

paiomeM TpyGoNpoBoae NMOAAEP)KHUBAIOT IOCTOSTHHON H paB-
HOl MHUHHMaJbHO H@OOXOJNUMOH AN PaGoTH CHCTEM Tro-
psIero BOJIOCHAGMKEHHS.

Temnepatypy BOAbI MOC]E BOAAHBIX CHCTEM OTOIJIEHHS
NPH KOJMYECTBEHHOM DETY/HPOBAHMH ONpPEAE]SOT AAA Ha-

PYXHBIX Temmeparyp f,> , mo ¢opmyne

m 1+u "
Too =T 0 54u [ T =ty — (Tnp—ts) X

by — 1y 0.8
— > 1y,
( t—t, ) ]/ ’
a pacxo[l cetepofi Bofbl no ¢opmyne (8.5).

3nech Bce BeJNHUKHBI CO WITPHXaMu ' oOTHocATcs K
p
TeMneparype HapyXkHOro Bo3gyxa f, (cM. puc. 8.5).

(8.15)

8.3. PEIYJINPOBAHUE OTNYCKA TEINIA
HA BEHTUJALUIO

TensoBOH pEXHM CHCTEM BEHTHJISILHH, NPHCOEAHHEH-
HbIX K BOIHBIM TEMJIOBBIM CETAM, NJIS NPOU3BOJLHOH TCM-
nepaTypel HapyKHOTO BO3/lyXa OIpPEAESsieTCH CJeAYION{H-
MH ypaBHEHHAMH:

a _ m(ts —ty) — Vi (ts — ) =GB(171—"'723) _
Pom (ta—tas) VL (t,—1y) G T —Tyy)
_ Ry (Tx—tcp-n) (8.16)

( r;_t::p.a)

— B .
rae QB='T—OTHOCPIT8JIBHBIP[ pacxon TemnJa HAa BEHTH-

B
JSIHIO;
V. V,— pacxon Bo3ayxa uepe3 KanopHbepwl mnpH

TeMIepaTypax HAPYKHOIO BO3ZYXa NPOH3-
BOJIBHOM 7y U pacueTHoit fy; B M3

m, m” — KpaTHOCTs BEHTWIAUUM TPU TeMIeparypax
1

HapyXHOro BO3fyXa fy H fyp B — ;
Y

tK,t TEMIIepaTypel BO3ayXa Nepen Kanopudepamu
MpH TeMIepaTypax HapyKHOro BO3AyXa [y
W fy.p (ECTH DELHPKYJAAUNSA BO3AYXa OTCYT-
CTBYET, TO fx="{n);

»

tcp.B = 0,5 (fy+ts) u tcp'8=0,5(tﬂ.5+15)— cpenHsis  TeM-
nepatypa BO3AyXa B Ka/lopHdepe NPH TeM-
nepatypax fuy u fu.n.

Bce BequynHM cO wWTpuxaMyk ” OTHOCATCA K pacueTHof
TeMnepaType HAapyXHOTO BO3AYyXa [AJf MPOEKTHPOBAHUSA
BeHTHJAUHH fy.5. [Ipn pacuere rpadukos Temmepatyp u
PAacXOLOB BOJibl KO3((HIHEHT TeIoNnepefayn BEHTHANH-
OHHBIX KajopuctepoB kg OGHIYHO ONpPEREAOT MO MPUOIH-
JKEHHOH dopmye

ko= cp w15 (vy)°'5
rie w — CcpelHsas CKOPOCTb BGAbI B Kalopudepe B Mm/cex;
U — CpPeflHsisi CKOPOCTb BO3JyXa B Kajaopudepe B
Micex;
y— cpenuuit yAeJAbHbIE Bec BO3AyXa B KaJjopudepe
B Kelm3;

Cp — NOCTOSIHHBIN KO3 PUUHEHT.

Jns nByXTpyGHBIX BOISIHBIX TEMJOBbIX ceTell ¢ Mopna-
yell Tensa Ha OTONJIEHHE, BERTHJALHIO H ropsuee BoJocHa6-
JKeHHe TeMIepaTypy BOJbl B NMOAalolieM TPyGONpoBoje Ty
l'lpI/IHI/IMa}OT N0 OTONHTEILHOMY rpaduky (cM. puc. 8.1) mpu
t,_,<:,‘H H TIOCTOSIHHOH (171-—:171) npH tH>tH.

TMoctpoenne rpahuka TeMiepaTyp BOIAsi B OGpPATHOM
TpyGONpOBOJEe CHCTEM BEHTHJSUHH BEAETCA OTHEJbHO AN
KaX/oro M3 Tpex [MaNasOHOB TeMNEpPaTyp HapyXKHOro
BO31yXa, Ha KOTOpHi€ Pa3BuBAIOT OTONHTENLHBIA HEpPHOA.

Temnepatypy BoAml B oGpatHoM TpyGomposome CH-
CTEM BEHTH/AUMYN Tep INPH TNPOH3BOJNBHOH TEMAEpaType
NApYKHOTO BO3[YXA Iy ONPENEJSIOT Ha OCHOBAHHM CJIERY-
IOIUX YDaBHEHHH:

Ans QHala3oHa NepeMeHHOH TeMIepaTyphl BOAbl B MO-
RailleM TPYGONPOBOAE H MEPEMEHHOTO PacXOfa Telia Ha
senrnsumio ( £, >4,>1, )

Y
1:28 = Tl - ( tl—-TQB) t —1f ’

H-B

Il AHanas3OoHa TOCTOSIHHOH TeMIepaTypsl BOIBI B IIO-

HaiolleM TpySonposoae ( 1:1—1'1) M TepeMeHHOrO Pacxofa

m
Tenna Ha BeHTHasumio (10°C >¢.>f, npH KOJHUeCTBeH-

HOM peryJNMpoBaHHH OTIYCKa Telsia Ha BeHTHJsLHI0 ! (pac-
XOJl HApPYXKHONO0 BO3LYXA NPHHAT MOCTOSHHBIM)

(8.17)

" " \0,15 0,85
0,5 (T14-Tan) —fcp.af T1 —T2p [ ts—ta . (8.18)
n n - m s .
T — tcp.a Ti—Tes ts'_ H

AN JIHaNla30Ha nepeMeHHOH TeMiepaTyph! BOIABl B 10-
Hapuem TPyOGONpPOBOAe H ROCTOSIHHOTO pacXona Tenaa Ha
BEeHTHJIAUHIO (£ <Zy.p) IPH DEryJHPOBAHHH H3MeHEHHEeM KO-
JIHYecTBa BOALI M NpPH MOCTOSIHHOM pAacXoje BO3JyXa yepes
KaJlopugeprl (3a CueT H3MEHEHHs DEUHMPKYJsALHH) 2

" N\O.15
0,5 (P1+Tes)—tep.s [ Vi T

(et Boe) —Lep-o =1. (8.19)
TK—tcp.B T1—Ten

! TIpeanonaraercsi aBTOMAaTHYECKOE peTyJHpoBaHHe.

? [lnaBHOE H3MEHeHHE DACX0la HAPYXKHOTO M DPElUPKYJISNHOH-
HOTO BO3AyXa MPH DYYHOM PEryJHPLBaHHH OGHLIYHO 3aMEHSIIOT CTY-
NeHYaThIM.
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Pacxon BOAB Ha BEHTWIALHIO BO BCEX CJaydyasAx ompe-
AENAIT Mo ¢opmyae

G — 9

_— .20
Ty~ T (8-20)

¥pasrenus (8.18) u (8.19) pemarwTcs MerojoM moA-
6opa MJH TrpadHYECKH.

T °C
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Puc. 86. I'paduru Temnepatyp u pacxo
Aa BOABl Ha BEHTHJSLHIO NPH ABYXTPYG
HBIX TEIJIOBBIX CETSIX

¢ =18°C; {, ,=—25°C, ¢

B =—14°C,

H.0 H-B

mo_ [ °
tH =32 C, 11—150 C

Ha puc. 8.6 npuseaen rpaduk TeMnepatyp u pacxona
BOAB! A/l CHCTEM BEHTHJSILHU INPH ABYXTPYOHBIX TENJOBBIX
ceTAX ¢ NMojayell TemJsia HAa OTOIVIEHHE, BEHTHJ/ISILHIO H TOpsi-
Yyee BOAOCHaGMKEHHE.

HOana asyXTpyOHLIX TeNJIOBEIX ceTell ¢ ropnaueit Tensa
Ha OTOIVIeHHe M BCHTHJSALMIO OTHajael AHana3oH C mo-
CTOSIHHOH TeMuepaTypoli Boan B NojawilleM Tpy6o-
NpoBOze.

8.4. PETYJINPOBAHHE OTIIYCKA TEIIJIA
HA TOPAYEE BOJOCHAB)XEHHUE

B ABYXTPYOHBIX 3aKpLITHIX BOINAHBIX TEMJNOBBIX CETHX
€ NapaJsjenbHOH cXeMOH BKJIOYEHHSI NOJOrpeBaTesell rops-
Yero BONOCHAOKeHHs TeMJoBOH peXHM INOCJeHHHX IpH
NPOU3BOJLHOH TeMIEpaType HAapPYKHOTO BO3NAYXa H TIO-
CTOSHHOM pacxoje Tenja Qr (MakKCHMajJbHOM YacOBOM

M
Q™ nam cpenneuacosom QEP) onpenensercs creayiomu-
MU ypaBHEHHSMH:
yp

G (T; — Tor)
Gy (% — 7y )

rne Af— TemnepaTypumii Hamop B Mojorpesarese.

hebt
kl’."At,” !

(8.21)

B npupeneHHBIX ypaBHEHHSX BCe BEJMUYHHBI CO IUTPH-
Xamn ”” oTHOCATCA K TeMmeparype Hapy#HOTO BO3RyXa

{4, KOTODOIHl COOTBETCTBYET TOYKA H3JIOMa TEMIEepPaTypPHOIO

" m
rpaduka W AJa KOTOPOH BEAHUHHBI T; ¥ To. 3a/aHHHE,

Tlpu pacyere rpadukoB TeMNeparyp H PacXo/0B BOJbI
KO3(ppHUIEeHT Tenjaonepefadyn MOAOrPEBaTeHNsT OOBLIUHO OI-
peaenanT no NnpudJUKeHHOH dopMyJe

Rp == cp VGI‘G[‘.M ,

rpe Gr u Gray— pacxoinl ceTeBOH H MECTHOH BOMAHI B MO-
porpesarese, a Cr — MOCTOSHHBIA KO3()-
(hULHEHT,

Jna AByXTPYOHBIX 3aKPBITHIX BOASHBIX TENJIOBHIX CeTel
¢ mojadell Telsia Ha OTOMJIeHHe H ropsivee BOAOcCHalKenue
TeMInepaTypy BOABl B MNojamolleM pr6onp030ﬂe TPHHUMA-

0T 110 OTOMHTENLHOMY rpatduky npu ¢ <IfH H TIOCTOSIHHOH

171—171 npu z‘H>z‘H . B sToM cayuae ompenesenne temme-
paTypsl ceTeBOH BOABI ToCJe MOAOrpeBaTeNell ropsAdero Bo-
JocHaGKeHysl NpY MPOH3BOJBLHOH TEMIepaTtype HapyKHOro
BO3AyXa H NpU NOCTOAHHOM pacxoje Temia (MaKCHMalb-
HOM YaCOBOM HJIH CPE/lHeYacOBOM) NPOH3BORAT CJIeLYIOLHM
o6GpazoM:

IJ1a Auana3ona NOCTOSAHHOH TeMmepaTyphl BOABI B IO-
naowem Ttpybonposose (10°C>f,>1,) Bemmunny Ty,
OPHHHMAIOT TOCTOSIHHOH W paBHOH TeMmepaType BOABI MOC-
Jle MOJOTpeBaTes]edl NpuU TeMIepaType Hapy:KHOrO BO3AYXa

w "
tH’ T. €. r?r =T2I‘;
Ans nuanasoHa nepeMeHHOH TeMIepPaTypsl BOAH B IO-
"
nawowedt mnnmn (2, >£,>F, ) BeIMUMHY Tor HaxXopsAT
MetooM Noabopa H3 ypaBHeHHS

(vy—tr)— (721‘ - tx) l// Tl —'721‘

=1, (8.22y
2 3 Atl”l —_— - 1721-‘
g 1:2 — tx
rae
A — ( Ty _tr) - S Tor _tx) )

T, —t

2,3 1g ——-
Tor— tx

BMmecto ypaBHenus (8.22) ¢ ROMYCTHMO# CTeneHnI0 TOY-
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HOCTH mpH T, >85°C MOXKHO MO/IBb30BaThes NPHOJHIKEH-
HOli ¢opmynoi

2
p
Tor = ‘/%— —f—r—-—2—~, (8.23)
rne
2,36 At”’ 2
p= ————,,,( ,,,) + 1,08 (v; — £,) — 2t
T~
,0 AE")2
= 2.30(a7) JG'S ? o [0,539 (v -—£;) — £4]2.
T _TZI‘
INonyuennele Ha OcHoBawHH ypaBHewuil (8.22) uin

{8.23) TremnepaTypul BOAbl IIOC/Ie NOJOrpeBaTeNell rops-
gero BOJOCHAOXKEHHS OCTAIOTCA OJHHMH K TEMH XKe Kak

7 ¢
150
140,
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/
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(_G:T"C)— " \\
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|
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L
04— -
/ZZ t:’q‘f 0,6 0,8 l t" op

+HE 0 o ) 7!

=20 =25

Puc. 8.7. Tpaduku TemMnepatryp M pacxoioB

BOABI Ha ropsiuee BOAOCHAGKeHHe NpH ABYX-

TPYGHBIX 3aKPHITEIX TENJIOBHIX CETAX M mapad-

JIeIbHOM BKJIIOYEHHH MOXOTpeBaTeseii ropsye-
ro BOJOCHAGKEHHS

" ld

T, =70°C; . =30°C, ¢ =5°C;
2r

1 X
t= 60° C; 2

*makc —

A7 MaKcHMaJbHOTO YacOBOTO, TaK M AJA CPeAHEeuacoBOro
pacxojos Temsa na ropsiiee BojaocHaGxenue (puc. 8.7).

Pacxon ceresoit Boanr Ha ropsiyee BOAOCHAGKeHHe MpPH
napasJenbHoll cxeMe BKJIOUEHHs NOJOrpeBatesieil ompefe-
ns10T 0o GopMyine

Qr

G.= .
T,—Ter

(8.24)
IMopcrasasia B mocaequwoo GopMyay cpeﬂﬂe!lacoaoﬁ(Q,?p)
WM MakcnManbrbii wacosoit ( QY*°) pacxoam Temna ma
ropsidee BOLOCHAGKENHE, COOTBETCTBEHHO MONYUHM Cpege-
wacosolt (G7P) win makcnmambeii yacosoii ( GY* )  pac-
XOJABl CETeBOH BOJHI.

/

100
o iz
80

N

=

<>
b — - L]

N

0 / A
\ o]
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4 A
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8 k l[g\ Ve
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o ]
N

8,
" 0
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Puc. 8.8. I'padbuku TeMnepaTyp M pPacxojioB
BOALI H4 Topsyee BONOCHaGMeHHE NPU IBYX-
TPYOHBIX OTKPBITBIX TENJIOBBIX CETAX

G Gy

r-M GI’-M

4

; =t =60°C
1 r

Jna aByxTpyGHO# 3aKPHITOH TEIIOBOH CeTH ¢ Nojaued
Telljla Ha OTOMJIEHHE M ropsyee BOAOCHAGIKeHHe Ha pHC. 8.7
NpHBENEHs! TPa(UKH TeMNepaTyD H OTHOCHTE/JBHBIX PACXO-
I0B CeTeBOH BOAbL Ha ropsAuee BOAOCHAaGIKEHHE NPH KO3(-
(unHenTe YacoBOH HEPaBHOMEPHOCTH

Ky = %ymaxe = 2.

Oruocutenslble pacxXomel BOABI NpHBeJeHH 111

MaKc
GI"
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MaKCHMAa/JbHOTO  YaCOBOTO ( Q}‘."“KC) U CcpelHeyacoBoro
(Qf.p) PacXonoB Temaa.

Jnst ABYXTpYyGHEIX OTKPBITHIX TeNJOBHIX ceTell A0S
pacxoja BOABl Ha ropsuee BOJOCHAGIKEHHe H3 NOAAIOLIEro
# 06paTHOrO TPyGONPOBOAOB [PH NPOM3BOJLHOM PACXOAE
Temna (MaKCHMANLHOM YacOBOM H CpeedacoBOM) OIpe-
JensioT no GopMmynam:

Gir T—1,

= 3 8.25
b=t = (8.29)
Gar
Bo=1—p ==, (8.26)
Gy
rae Gir, Gor --pacxoisl BOAwl Ha TOpsidee BOgOcHaGxe-
HHE U3 Mojawlomero u obpatnHoro Tpydo-
NPOBOJOB;
Gr=Gir+ Gor — cyMMapHH# pacXoj BOJB Ha ropsiuee BO-
JocHaOXKeHHe,

P1 u s — nonm pacxona Bomsl Ha ropsigee BogO-

cHabxeHHe (70 OTHOIUIEHHI0 K CyMMap-

HOMY pacxojy BOAHl Ha ropsiyee BOJO-

cHab)eHue) u3 Hopawiuero u o6parHoro
TPyG6ONpPOBOLOB;

Ty, Ta © T— TemnepaTypa BOAH B nojamoweil u o6-

paTHOH JIMHHAX M CMecH, mocTynalomed

B CHCTeMY TOpSiuer0 BOAOCHAGKEHHS.

Ha puc. 8.8 npusenensl rpadMkd OTHOCHTENBLHBIX pac-
XOfOB BOAbI Ha ropsiyee BOHocHaGxkenne P, u Ps aas
LBYXTPYOHOMH O"'I"KprTOﬁ TeNJI0BO# ceTH, paboraiomeil NpH

HU3KAX tH<tH) TeMIepaTypax HApPYKHOro BO3AyXa IO
OTOMHTENBHOMY TpadMKy ¢ KadeCTBEHHBIM DPeryJHpOBAHH-
; -
em ( 7, =150°C), a npu BBICOKHX ( tH>tH)TemnepaTypax
m
HapyXHOTO BO3fyXa ¢ TeMneparypoli Bogel T;=T; =60°C.

8.5. PETYJINPOBAHHE OTNIYCKA TEIMJA
MPU OBYXCTYINEHYATBIX CXEMAX
BKJIIOYEHUS NMOAOTPEBATEJIEN

IFOPAUYEro BOJOCHAB)XEHHUSA

HByxcTyneHuaTeie CXeMbl BKJIOY€HHs M0AOTPeBaTesel
ropsiyero BONOCHAaGXeHHs NpuBefeHH HAa puc. 8.9.

Ipu AByXcTynmeHuaToH CMeWaHHOH CXeMe BKJIOYEHHSA
MONOTpeBAaTeNst ropsuero BojocHa6xenusa (puc. 8.9, a) Ten-
JIOBOH peXHM PaGOThHI CHCTEMHl OTOILIEHHS HE 3ABUCHT OT
pexuma paGoThi ropsavero BOAOCHaGMKeHHs.

Tlpu  naByxcrynenuaTodl  nocnefoBaTenbHOH — cxeMe
BK/JIOYEHHs]  NOAOrpeBaTeNst TIOpAYero  BOROCHAGMKeHHA
(puc. 8.9,6) Temnoeble pexXUMBI paGoTHl OTONUTENbHOR CH-
CTeMEl M TIOJIOTPeBaTeNsl TECHO CBA3aHb MeXAy Cco6oif

Ecnn Tensiosas ceTb MMeeT HECKOJBKO TPyNN HoTpeGi-
Tedefl ¢ pa3/HUHBIMH CXeMaMH BKJ/IOUEHHS MOAOTrpeBaTe-
Jell, To pacueTs! rpadyHKOB peryauposaHus Tz =f(fn) H
G=f(ty) BHauaje BEAYT AMA KaXKAOH TIPYNNel OTHEMBLHO,
a 3aTeM A/ TENJOBOH ceTH B LEJOM.

PeryaupoBanue npu cMmemaHHo
JABYXCTYNEHYaTOH cxeMe
BKJIOYEHUsI Mojorpesaredeii
ropsiuero BOOCHaGXKeHus

CMemaxHasi cxeMa BKJIOUeHHs NOAOrpeBaTesell rops-
9ero BOAOCHAOXKeHHs] NMPHMEHsieTcsl B ABYXTPYOHBIX 3aKpHI-
THIX TEIJIOBBIX CETSAX HACEJNEHHBIX MECT HE3aBUCHMO OT Be-

JMHYHHL OTHOLIEHWS HATPY30K FOPSIYEro BOAOCHAGKEHHS H
oTomMeHus y norpeGurenel. B stux cersax remneparypa Bo-

ael B nojamomem TpyGomposose Tyi= T npu I <l4
( t; — COOTBETCTBYET TOUKe H3JoMa TEeMNepaTypHOro rpa-
(uKa) H3MeHFeTCA MO OTONHTEeNLHOMY FpaduKy, a mnpa
1, >t, TOnNepKUBAETCH MNOCTOSHHOM.

Pacxon Bozbl Ha oronnenue Go ¥ TeMmepaTypa BOAb
Mocle CHCTEM OTOMNJeHHs Tog ONPEAENSIOTCH OOBIUHBIMM
MeTofaMu [Js UHCTO OTONHTENbHOH Harpysku.

Tpu mpoH3BOJBHON TEMNepaType Hapy:XHOro BO3JyXa
fy W NpOW3BOJLHOM pacxoge Temja Qp (OOBIYHO MAKCH-
manpHoM dacosom QY uny cpemmewacosom QSP) pac-
XOA BOJAB Ha ropsiyee BronocHa6xenne Gr H CyMMapHBIH
G, oTHOIIEHHE CYMMapHOTO PacXOia CeTeBOH BOIbI K pac-
YeTHOMY DacXONy BOJB Hd OTOMJEHHe P, TeMIepaTyphl ce-
Te€BOH Boawl Npu BbIXoAe H3 crynenu II mnogorpeBarenedt
Toy M NpH BXOAe B CTynedb [ mojorpesareseit

Tenm, TEMIEpAaTypy BOABI B OGwEeM 06GpaTHOM TPyGONpOBO-
Ae (yumTbiBaf OTOIIEHHE H TopAuee BOAOCHAOKeHue) Ty

/A 2 ﬂ
4—'——
I -
¢, LXPT [ _-lEE i z,
)
|
{
T !
tg { 3 ::10 ] Z'w
M
L, \ N
\ L\’
)
) t ? _1_—__l__
T ]
! —
5 X E | W %
PP |
|
I
Z, } o {tz,,, § 2

t
-'-——tx \]\ ’
~1

Puc. 8.9 [IByxcTyneHuaThle CXeMbl BKJIOYEHHST NOJO-
rpesatesiefi TOPsYEro BOAOCHAGKEHHS

@ — cMemanHnasi; 6 — nmocaefosavesibHas, ! — cryneHp 1 mo-

morpesarensi; 2 — crynedb II moporpemartensi; PP — peryas-

TOp pacxofa BoAbl; PT — peryasrop TemIepaTypki MEeCTHOH
BOALI

M TeMIeparypy MeCTHOH BOABI HpPH BbIXOJe H3 cTynenu I
nojorpesaTeneft {; ONpeReAsOT MO CAEAYIOWHM GopMyaaM:

Q- (1 -0)
G —_ ——_ T )
Tt T ®-21
G=G,+G; (8.28)
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T, —7,, ) (1—0)p
oG 1y ()00, (8.29)
G, T, =T
tr— 1t —1
G :( r : x)'((p ); (8.30)
Gr.m (11—12 o) p
Gr.m (Ti_""; o) P
= 8.30a
G r—tno (8.302)
T, .+ —1
oy = 2o PR @—h (8.31)
¢
Q-6 RN ¢
T, =T, ——FT =T, —(T—7,) _qT; 8.32)

tﬂ:tx‘f‘(tif— 1x) 0, (8.33)

rae p=QFIQO—0THomeHne HarpyskH Ha ropsiuee BOJO-

cHalGXeHHe K pacyeTHoM Harpyske Ha
OTONJICHHE;

6=Q,er—npouasonmenbﬁoc’rb crynend I B pgonasx

or ofmeil TNPOU3BONUTENLHOCTH OOEHX
cTyneHefl moporpesaredis.

ITo npuBefeHHLIM (hOPMYNaM ONPENeIsIOT BCE BeNTHUHHbI

IpH pacyeTHOM peXHMe TOPSAuero BOAOCHAGMKEHHs, T. €.

OpH MaKCHMaJbHOM 9acOBOM pacxofe Temaa Q¢ u rem-

"
neparype HapyxHOro Bosayxa f, . JIas onpepeneHHs Be-

m " ”
auunnsl O,  3apatores 3wmauenmem Ay (06muUHO Ay =
=10°C) u NPHHHMAIOT TEeMNepaTypy CeTeBOH BOXml Nepejn
BXOAOM B CTyHeHb I moporpesatesielil paBHOH TeMmepaType
BOABI TOCJE CHCTEM OTOILIEHHS:

" m
Tyo— Ay —#

L4
e =
. fe—tx
Temneparypurie nanopnl cryneneffl I u Il mogorpesa-
TeNell NpH 3TOM Ke PexHuMe HaxoAAT Mo dopMmynaM:

" - _( T;M_tx) _A; .

(8.34)

e (8.35)
2,3]g_—2M-,,,—X_
M
p (7 —t:)— Ay
Aty = '; ’ (8.36)
2,31g p

Ilpu TeMmmepaTypax Hapy’HOrO BO3JyXa, OTJHYHHIX OT
m
t, , ¥ IpOU3BOJBHOH Harpyske Qp BequunHa O onpepens-
eTcsi MeToAOM Nojfopa Ha OCHOBAHHH CJEAYIONHX YpaB-
HEHUH:
6 — &1 1 yew (Tew—%x)

o Qr ’

1

8.37)

rae

<1,

Blz

Gl MeH 1
0,660,335 —— 4 —
Gison Dp

Gl MeH
Gl Goa

CDI — eM l/ ( tr— tx) (T;—‘t‘é o) Py ,
Atf Py

Gy yen» Gy gon — MeHbIIEe B Gonbillee 3HauyeHHE PacXONoB
TenM006GMENHBAIOUIHXCA NOTOKOB B CTYyIe-

HH [
Mpu Given _ Gpag o Gtwen 1
Gloon G Q& t—ix’
npu
GlmeH_ a <1 GIMeH_ P
G1 6on Grwm Q: (T11—T5,)0
ey Gl[ Men
T, ”.—_TI—(TI—tn)—E—r—, (8.38)
7 °C
; g,
120 /
100

‘/ Ziﬂn
60 4
| / 7
: / MM
40
{ 1" %2uan
20 -+ Zon
5
25¢ -
\
AN
20 T \
|
|
| NG
15 !
| T
10 1 [}
047 w05 % @ 1,
. 1 My 1 2 | |f” (M
+18  +10 a -0 -20 -25
Puc. 8.10. Tpaduku Ttemneparyp u obiuero

pacxoaa BOABLI NPH ABYXCTYNMEHUATON CMellaH-
HOl CxeMe BKJIOUEHHA NOJOrpesaTeliEli rops-
4ero BOJOCHAGXKeHHsI

«' =70°C, f =5°C, ¢ =60°C,
1 X r

=0,4 o

P =1, 24" =10°C
cp M M
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ruoe
1
e = G 5 < 1,
1
0,65 + 0,35 II mMen +_~ I1 Men
Grrson P Gt 6oa
@, = .l_ﬂ ( tr_tx) (TI_TQ o) Ou
i w i »
Aty M Py —1

— MeéHbltlee U Gosblllee 3HaueHHe pacxo-

OB TenJ006MeHUBaKOMHXCS TOTOKOB BO-
net B crymenu II.

G G G
HpH Il Men _ r <1 11 men =1,
Gll Goa Gr.u Gl‘

@“ MeH? GII Goa

GII MeH Gr.m <1 Gil e _ (TI_T2 0) Y
GII Gon Gr - Gr (tr_tx) ((p_ 1).
IMoacraemasisg B NPUBEAEHHBIE YDABHEHHS BEJIHYHHBL A

MaKC
Q&

On= T
Q

o
Q:°
r
Pep= "7 H Pcp
o
JlyyaeM COOTBETCTBEHHO BennuuHy Oy A8 MAKCHMAJBHOTO
YaCOBOTO Pacxoia Telsa Wiad BeandyuHy Ocp AnA cpesme-
4aCOBOTO Pacxoja TemJa.

Ha puc. 8.10 npuseneHbt rpaduku TeMnepatyp H 06-
[ero Pacxoja CEeTeBOfi BOJAbl Ha OTOMJIEHHEe M ropsyee BO-
nocHabxeHue (B OTHOCHTENbHBIX BEJNHUHHAX) JJA ABYX-
TpyGHOR TemoBOH CEeTW HPH ABYXCTyNEHUaTOH CMeaHHOH
cXeMe BK/IOUEHHSI TOZOrpeBaTeseli ropsuero BojyOcHab-
KeHUs

Tpusenennble Ha rpadukax AaHHble OTHOCATCS K MakK-
CHMaJbHOMY YacOBOMY pacXOpRy Telja HA ropsiyee BOJO-
cHaOXKeHHe.

npu

MAaKCHMAJIbHOIo 4acoBOro

H Qy | wim pisa

CpeaHe4YacoBoro pacxopoB TenJa, no-

PeryaupoBaHue npu nocjepoBarebHOH
JABYXCTYNeHUaTOH cXeMe BKJIOUEHHS
nojporpeBareneil ropsiuero BoAOCHA0KeHHs
¥ OTONMUTENbHOM rpaduke
IJsi HU3KMX TeMIepaTyp HapyXHOro BO3ayXa

TMocnenoBaTenbHast cxeMa BKJOUeHHs TNoaorpesateseit
ropsyero BOAOCHa(XKeHHsi NpPHMeHsieTcs B JABYXTPYOHBIX
3aKPHITHIX TEMJIOBBIX CETSAX HACEJEHHBIX MECT JJisi 3[anuil
¢ OTHOIIEHHEM MaKCHMaJbHBIX PacxogoB Telfa Ha ropsiyee

’
BOOCHaGXKenue H otomaenue QY /Q < 0,8.
B paumoM ciyuae TeMmepaTypa BOAb B NOAAIOLEM
"
TpyGonposone npH #; <!, H3MEHAeTCS MO OTONHTEALHOMY

1paduky, a MHpH tH>t: — NOJIIEPIKUBACTCH NOCTOAHHOM.

Onpenesneldue o6LIero pacxoja CceTeBOl Boanl A TO-
CTpOenus TpadUKa MPOH3BOJAT MO TaK HA3bIBAEMOMY «6a-
JIAHCOBOMY» PAaCXOAY TemJa, KOTOPbIH HECKOJbKO BhIleE
CpPEeHEero pacxo/a Telia Ha ropsiyee BOJOCHAGXKEHHE H NPH
KOTOPOM 0fecneyHBaeTcs CyTOYHBIH 6aslaHc TemJa Ha OTO-
naenne, Bennuuna «6anaHcoBoro» KoaghGHIHEHTa HaTPy3KH
B CJyYyae DaBHOMEDHON Barpys3kd NOAOrpeBaTe/is ropsdero
BOJOCHaGKeHHsA B TeueHHe CYTOK (HanmpuMep, NpH Yycra-

HOBKE aKKyMYJsTOpOB) cocTaBaser %g =1, a paa ob6blu-
HOTO rpaduKa CyTOYHOH Harpy3KH XHJbIX I10MOB X%g =1,2.

HcxonHbBIMH JaHHBIME I1sE pacueTa rpadHKOB peryJu-
pOBaHUSA ABNSIOTCS TeMIlepaTypa BOALl B MORAWIEM TPY-
GompoBofie Ty =T1p, KOTOPas 3aJa3Ha OTONHTEJbHHIM I'pa-
(GHUKOM, a TakXKe OTHOLIEHHE PACXOJOB TEIJa HA ropsauee
BOJIOCHAGXKEHHE M OTOMJIEHHE

@n @
Ps= T H Pu= ;-
Q, Q

C 4

3necs QFP, QM€ u Q, — pacxonH Temta Ha ropsuee
ponocHabxenue (cpegHeuacoBOll H MaKCHMAJbHBEIA 4acoBoil)
Y OTONJIEHHE NPH fy.o OJ19 NOTPeGHTENEH ¢ ABYXCTYNeHYaTOH
MocNeIoBaTeIbHON CXeMOl BKJNUEHUA moaorpepartenedi ro-
pAYEr0 BOJOCHAGKEHHS.

Hnis npoHsBOJIBHOM TeMNepaTypEl HapyXKHOTO BO3AYXa
f, <!, W NpPOU3BONBHOTO pacxoja Tela Ha ropsvee BO-

MAaKC
r

«6anancoBOros Qf) CyMMapHBIi nepenmaj TeMmIepartyp ce-
TeBOH BOALl B 06eHX CTYNMeHsxX Nojorpesatenein  ATr, TEM-
nepaTypel BOJABl Nepex 3aeBaTopoM Ty H B 0oOGuieM 06-
patHoM TpyGompoBone T ONpeAe]sioT Mo (opMynaM:

pocHabxenue (OGHUHO MaKCHMAJbHOTO 4acoBoro Q nau

, ' 8]
At = (7], —Tao) ry (8.39)
Tio=T; — AT (1 —0);
To =Tz 0 — AT 0,

(8.40)
(8.41)
L

r,uqu=G — OTHOLUEHHe CYMMapHOTO pacXoja ceTeBoi
Q

BOABl K pacxony BOJK Ha OTONJEHHE;

0= —L——HpOPIBBOAHTeJIbHOCTb crynenu I B nossx or
r
o6ureil TPOUSBOAUTENBHOCTH OOEHX CTyIeHeH
NOfOrpeBaTenei.

Tocrpoenue rpaduKoB TeMIEPaTyp H pacxoga BOJE
HAuMHAIOT C ONpE/eNeHHs] BCEX BEJNHYHH NMPH «6a1aHCOBOM»
pacxoje TeNsa Ha ropsyee BojocHaGXKeHHe W NpY TeMmIepa-

"
Type HapyxHoro Bsosnyxa fy [92, 94 u 99]. O6mas npo-
H3BOAHTENBHOCTh CTyNeHH [ mojorpepateleit npu «6ajaH-
COBOM» PAaCcXOJi€ Tellia ONpeleNsAioT, 3afaBasCh BEJHUHHOL
" "
Ag (06bano Ay =5°C), o dopmy.e
L "
T — Ag — 1
206 6 X
- : 8 42)
o — 1y

Jas ynpoweHus pacuera NPHHUMAKOT, 4TO TEMIepary-
pa BOAIB B OGpaTHOM TpPyOOIPOBORE CHCTEM OTOMJICHHS
npu «06aNaHCOBOM» pacxofle TelJja H NpPOU3BOJBHON TeM-

,

I
nepaType Hapy»XKHOro Bo3jgyxa f,<Z!, paBHa Toil xe TeM-
neparype mo OTOMHTENBHOMY TPadHKy, T.e€.

T2 0.6 =2 0.p
" "
H 17206—1:20p'
Pacxon ceteBofl BOJHI B OTHOCHTEJNbHBIX BEJHUHHAX
npu GanaHCcOBOH Harpyske Q? JANs TIPOM3BOMBHON TeMIe-
!

m

paTyphl HapyKHoro Bosayxa #,<ty
MyJe

onpenensior no ¢op-

Q7 (1—84)

(8.43)
T1—T20

::1—r

g
I
R



100 Pasden II. Cxemst u pacueTs. Tenaosslx cereil

HOACTaBJIﬂﬂ B TOCTEeIHION (popmy.ny BeMHYHHBL 6; )
1:1 i 1206, COOTBETCTBleIlII/Iet , ONpEeNeNsioT (pg .
w
ATg . Tos 1 Ty
dopmyaam (8.39), (8.40) u (8.41) npu mojcTaHOBKe B HHX
" " "
BETHUHH Pg, P M Ty o 6=To 5

Benuuuint ONpeJENsIoT 1o

Temneparypusiii Hanop ans crymenu I moporpesatesnedt

npu «6anaHcOBOf» Harpyske H t paBeH:
B T, —t.) —Ag
Atig=: (26 ) : (8.44)
Ty — t
2,31g
Ag

OrTHolueHHe CyMMapHOro pacxofa BOAbI K PacueTHOMY
pacXoAy BOAB HA OTOMJIEHHWe NPH MAKCHMAaJbHOM 4acOBOM
pacxolie Telnna Ha ropsdee BOJAOCHaGIKeHHEe NDPHHHMAIOT
PaBHBIM:

P = PsP, (8.45)

rRe P— KosthdHIHEHT, YUUTHIBAIOMWHE yBe/IHYEHHE pacxo-

a ceTeBOll BOJ®l NPH MAaKCHMAaJbHOM YacOBOM

pacxoge TelJla Ha ropsyee BOAOcHAGKeHue (and

peryasiTopoB HenpsMoro gefictBua P=1, pas
peryaartopos Tuna PP Y =1,1).

Benuuuna 6 TpH TMPOH3BOJLHOH TeMMepaType HapyX-

HOTO BO3fyXxa 1, st H TpPOH3BOJLHOM pacXoje Temlsa

Q.  (makcumammioM dacosom QY™ mm «Ganaucosom»

Qrﬁ) Onpenessiercs Ha OCHOBAHHH CJeYIOIHX ypaBHEHHH:

e GI MeH(T2O *—tx)

Qr ’

0= (8.46)

rae

& = H
GI MeH + 1 ]/- Gl MeH
GI 6o ®I Gl Goa

eﬁV(t

0,65 4- 0,35 —22

x)ATl‘6

Atgs

I =

G| yen» Of 6o — MEHbIlIeE H GoJiblllee 3HAYeHHe pacxo-
7OB TeNNOOGMEHHBAIOUWUXCA TOTOKOB BOAB B CTynenu I

G1 yen Atr Gy yen 1
Tlpu = < = v
G[ Gon tr "tx Qr tr’_tx
Glyen t — Iy G en 1
npu = <1 =—,
G1 6on AT, QA
3aece P. P, Tao, AT, H & — COOTBETCTBYIOT

TIPOU3BONBHOMY pacxody rtendaa Qp.
Temnepatypy BOAb TOC/E CHCTEM OTOIJIEHHs MPH NpPo-

H3BOJIBHOM TeMIepaType HapyXHOro Bosayxa f, <1‘ "
«6anaHCOBOM» pacxcje TeNJa Ha ropsiuee BOL[OCHaﬁ}KEHPIe

NPHHHMAWT T20,6=T20.p. @ NPH MaKCHMAJbHOM HaCOBOM
pacxofe Tem/ja ONpeNeNsOT H3 YpaBHEHHs

GI MeH
(Tl—ATr.M'— &G )(1 —&o)+-teo
Makc
To oo = 8 47
2 ou GI MeH ( )
1 —(1—eo) g Crare
rae
1
8o =
° 0,541 |, (Tup.p —ts) Pu
I4-u Tio.p — T2 0.p
T
/ T
1 ;
| /
|
120 : /
i g
I
100 !
{
|
i
& V4
1
-__lf/ Zza //,/
60 ) N
I P
| L (273
o ===t A
;,_ ZZnaxc/
20 { e
1
I
0 |
N
PRI i |
? ‘I MaxC
; G 5
16 G! [
0 N g
, N o
|
10 L q
g 07— n0% a6 8 10 f"o "
' . o \
+18 +0 0 -0 -20 -?5
Puc. 811, Tpaduku rtemnepatyp u obutero

pacxona BOABI NMPH [BYXCTYNEH4aTO# IllOCJe-
JIOBaTeNBHON CXeMe BKJIOYEHHS [0j0rpeBaTe-
Jiefi TopAYero BOAOCHAGXKEeHHS

" =70°C; ¢ =5°C; ¢ =60°C, p =0.3,
1 x r cp
= . = " — 50
P, =066 x =12 A =5C
Te+T2 0.
3hech BEAMMHHB  Tio.ps Tzo.p M Tap.p = —°—2°—p

NPHHUMAIOTCA IO OTOMHTENBHOMY TPadHKY AMs paccMaTpH-
BaeMoOfi TeMIepaTyphl HApPYKHOTO BO3AYXa f y.
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tr— iy Gy yen -1
ATpy Guaxe
npu
ATr.m GI Men Atpm
tr'_'tx GMaKc _tr“'tx.

Has pacuera Temmepatyp Tio.6 H T2 6 NPH «Banan-
COBOM» pacxofie Temnaa u f <lH B ¢opmyanl (839), (8.40),
(8.41) u (846) Heo6xonnMO NMOACTAB/AATH BeNHUHHH P H
Q6. AnanorudsHo nnsa pacuera TeMnepatiyp Tiom H Tom
NMpH MakKCHMaJbHOM YAaCcOBOM pacxoje TemJa B yKa3aHHble
dopMysisl HeOOGXOIUMO TIOACTABASITD Py H @y .

Ha puc. 8.11 mpusenenws rpaduku temnepatyp H 00-
Iero pacxona (B OTHOCHTEJbHBIX BEJWYWHAX) NPH ABYX-
CTyINeHuaToll MOC/Te0BaTe/ILHOA CXeMe Topsiuero BoocHaG-
JKEHMSI W OTONMHTeJbHOM rpaduke Temneparyp s ¢ <tH.

Peryauposanue mo moBbimieHHOMY
TeMIIEPATYPHOMY rpauKy
NPU ABYXCTYNEHYATONW NOCAENOBATENbHOH cXeme
BKJIIOYEHHs1 NOJOrpeBaresen
ropsiyero BOJOCHA0XKeHHd

HenrtpanbHoe perynupoBaHye TO TOBbIIEHHOMY TeM-
nepatypHoMy rpaduky (c TemnepaTtypHoii Han6aBKOR K
OTOMHTE/bHOMY TPadHKy) NpPHMEHAETCS Nas ABYXTPYOHBIX
3aKpBITBIX BOASHLIX TEMJCBBIX CeTell HaceNleHHbIX MeCcT B
TOM Cly4ae, KOTAa He MeHee 75% 3HaHWH HMEIOT CHCTEMEL
rCpsYero BOAOCHAOXKEHNA B OCHOBHOM ¢ ABYXCTYNEHYaTOH
nocje0BaTeNbHOH CXemOfl BK/IOUEHHS nNoJorpeBaTelieft.

Pacuer noseiuentoro rpauka T;=f(fy) npousBonAT
npH «6anaHCOBOM» Pacxofe Temja Ha ropsiyee BOJLOCHAG-
Kenue, Jlas sToro pexxume paboTiT TEN/OBOH CETH PACXOJ,
BOAM B Hefi M TeMmepaTypy BOIhl B mojatouwem TpyGompo-
BOje Iniepel 3JE€BATOPOM MPUHUMAIOT 110 OTONHTEJABHOMY
rpa(UKy KauyecTBEHHOIC DEryJHPOBAHHS

Gs
((pG:“—zl H T10.6=1710.p)'
Go !

Ilpu ykasaHHBIX yCJIOBHAX TeMmepaTypa BOAR B moia-
omeM Tpybomposose Gyner paBHa:

T1=Tio.p T Ates (1 —0g). (8.48)

Benuuunbnt A Trg ¥ O onpemeanior mno ¢opmygam
Q;

(8.39) n (846), moacraBasg B HHX Qs =1 H Pg=—7,
, [}

rje Qf " Q, — «0anaucoeblii» pacxXoj Temsia Ha ropsuee

BOJlOCHAaGKeHHe M PacueTHBIl pacxoj 1emia Ha OTOMJeHHe
y norpeburenefl ¢ JAByXcTyneHyaTod ROCJEAOBATENLHOH
cXeMoH BKJIIOUeHHS MoAorpeBareefl.

Jlns paccMaTpHBaeMOro pexXHMa paGOTH TeMMepaTypy
BoAb B ofueM o6paTHOM TPySOnpoBoge onpefesior NO
¢opmyse (8.41), B KoTOpO# TemnepaTypy Boan B of6pat-
HOM TpyGONpOBoAE OTONMWTEJBHLIX CHCTeM NPHHHMAKT 1O
OTOMHTENbHOMY TpPacuKy KaueCTBEHHOrO perysnupoBaHus
(T20.6 = T2 oop)

TeMmnepatypbl BOZbI NPH MaKCHMaJjbHOM YacoBOM pac-
XOe Tenja Ha ropsiuee BONOCHAGMKeHHe Ty o.m» 1:2(80.,, )n

41).

Tgy MOACUATHIBAIOT o (QopmynaaM (8.39), (8.40),
(8.46) u (8.47), upy Py = PP = Mem H Py=
MAKC °
o T
Q,
T %
150 T T
)
140 ;
| /
120 ‘ /
150 : //
7.
80 74
g ¢
6
0 10 ! 4/ 086
1 /
!
40 :/ z
[ """ | “28
i /
B S e Y
20 e P
0
6
121776, »
cr——1-—-L-—ds,
10
%
08
06
4 z
Y n."

8, %

L

=5 =20 25

—_—t e L
“0 +5 0 -5

Puc. 8 12. [NoBrimenHb# TeMnepaTypHui rpa-
UK MpH HBYXCTYNEHYaTOH CXeMe BKJIOUEHHS
nojorpesaTesell ropayero BOAOCHAGXKeHHS
n =820C; ¢

1 x

=50C, £ =60°C, p =0,3;
r cp

= 0,66; =1,2; A =5°C
PM X6

Ha puc. 8.12 npuBeneH NOBEIMEHHEH TeMIepaTypHH
rpapuk TMph AByXcTyneHdaToh TNOCAenOBAaTeNLHOH cxeMe
BKJIIOYEHHS NOJOrpeBaTesell ropsadero BOLOCHa0XeHHs.
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8.6. CKOPPEKTHPOBAHHBIE T'PA®UKH
PETYJIMPOBAHMSA NJid OTKPBITbIX CUCTEM
TENJIOBbIX CETEH

IlenTpanpHoe pery/iHpPOBaHHE MO CKOPPEKTHPOBAHHBIM
rpadvkaM NPHMEHAIT L ABYXTPYOHBIX OTKPBITHIX CHCTEMAX
TENNOBbIX CceTell HAaceJeHHBIX MecT, KOrja y mpeobsanalo-
LIero KOJiHYecTBa MPHCCEOUHEHHBIX NoTpebuTeseli OTHOIIE-
HHE CPeJHeYacoBHX PacXOAOB Telsa HA ropsuee BOLOCHAG-
7KeHHe K pacyeTHOMY 9aCOBOMY DacXopy Telljla Ha OTOMN-

QCp

JIeHHe COCTaBJsAeT Pep = =0,1-+0,3.

0
Touky H3710Ma CKOpPPEKTHPOBAHHBIX TPa()MKOB INPHHH-
MaloT NIPH TOH JKe TeMIepaType Hapy»KHOro BO3AyXa, 4TO
4 TOYKZ H3JIOMA OTONHTEJNLHOTO rpagHKa.
[lpn Ty fr TeMnepaTyps BOJH B TEMJIOBOH CETH Ty
U Ty TPHHHMAIOT N0 OTONHTENLHOMY IpaHKy KauecTBeH-
HOTo pery/aupoBaHus [24].

Peryauposasue npH NoCTOSHHOM 001eM
pacxoje BOJbl B mojaioiemM TpyGonpoeoje

PerynupoBanue NpH nocTOAHHOM ofuleM (Ha oToilje-
HHe M ropsAdee BOLOCHAGXKesue) pacxXojie BOAH B MNOAA-
fomeM TpyGonposoje Gy, KOTOPbI IPHHUMAIOT DABHBIM

PACYETHOMY PACXORY BOJIH Ha OTOMJEHHE GO, tpebyer ycra-

HOBKH Ha TeIJIOBHX NYHKTax noTpeGHTeNell perynsTopos
pacxofa Ha ofueM IO7TaiolleM TpyGonpoBOJe.

Pacger rpaduka pery/iHpOBaHusi MPOU3BOJAT IpH «Ga-
JIaHCOBOM» pacxome Temla Ha ropsidee BOAOCHAGKeHHE

Q5 = QFP %, npuuem xo3dduumenT «GanaHCoBOR»> HArpya-
KH XHIHX 3[aHHi 6e3 akKyMyJATOPOB NPUHHMAIOT g ==

Ol'lpe,U,eJIeHHe OTHOCHTEJIBHOTO pacXoja BOJBI Ha OTOIl-

— Go
aeune Go = —G,—(G0 1 G, pacxojnl BOAEI Ha OTOIJIEHHE TIPH

o

fy ¥ ty. o), TEMIepaTypH BOAB B MOJAK0MEM Ty H B 00paTHOM
préonposone Tz NMpH NPOH3BOJILHEIX TEMMNEpaTypax Ha-

PYIKHOTO BO3AyXa I < t NPOH3BOAAT Mo dopmysaM npod.
E. 5I. Cokonosa:

0’5( ‘C;——‘CZ' o) Ps

_ t—Ix

G, + (tr —1t5) Ps . ( Tnp_ts) Ps
(¢r —tx) —Qo ( tr"tx) Qg.Q

1—

(8.49)

t=t,+ (Tp—1ts) Qu¥ 4+ (T—Tgp ) §9~; (8.50)

o

rge

Ty = z‘}3 + (Tl;p_ts) 68,8 -

—0 5(7-—120)30,
o]

?°C

12 A

100) A
Z, //
> V4
80 A

a6

4 q
at q? 0% a6 08 0

— — Jtor
+18 +0 0 -1

W=

Puc. 8.13. Tpajuku teMneparyp H pacxo-
JOB BOJXB! 471 ABYXTPYGHOH OTKPBITOH Tem-
JIOBOH CEeTH C pery/jHpOBaHHeM IIpH IOCTO-
SHHOM pacxofe BOAH B 06IleM NOoAalolieM
TpyGonposoe

T1gy Tep— TEMNEPATYPHI BOIHI
06paTHOM TPyGONpOBOLAX TO OTONMHTENBHOMY
rpaduky; T1, T:-—TO XK€, MO CKOPPEKTHPOBAH-
HOMY rpaduky; Gy — pacxox BOALL Ha OTOMJe-

Hue; G; — obuuit pacxon B nopaoulem TpyGo-
nposone; t =18 C; 7 —11 =150° C; 1: -=70°C

ty=5°Ci 1, =60°C: pcp,=03; x6—1.1

B [oJamoumeM o

0

(8.51)

o -
— OTHOCHTEJ/JIbHBIA pacxo/ TenJia Ha OTOm-
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Puc. 8.14. I'paguku TeMnepaTyp M pacxo-
0B BOAB LJisi JBYXTPYOHOH OTKpPHITOMH Tem-
JIOBOji CETH NMpH MepeMeHHOM pacxojie BOLH
B oflieM nozxamouleM TpyGonpoBoje H mo-
CTOAHHOM Tepenaje HAaBJeHuUl Ha CTAHIHK

10, Too— TEMNEPATYDLI BOXbl B MNOjaiolleM H
o6paTHOM TpyGONpoBOAAaxX mo OTOMNH-
TeJILHOMY TPadHKY;

T ,Ta— TO  XKe, mo CKOpPEKTHPOPAHHOMY
rpaduky;
Go — pacxoj BOIbl HA OTOILIEHHE;
G; — o6umKi#i pacxox B mnopawouem Tpy6o-
npoBoae;

f =18°C, « =1 =150°C; .

J— -3
8 1 1o 20—70 ¢

t,=5°C; £, =60°C; oo, =0.3,

S, =Sa=0.4 5, =02

JIeHHEe NpH TPOHU3BOJLHON TeMmepaTy-
] pe HapyHOro Bo3ayxa fy;
P = —— — OTHOLleHHe «BaJlaHCOBOT'O» pacxofa
o

Temjia Ha ropsivee BOJOCHAGKEHHC K
pacueTHOMY pacxXoly TemJa Ha OTOmn-

. , JieHde;

T1s Te Tg H Tpp— 1€MIeEpaTypHl BOZAbl B MOKAIOUIEM TPY-
60NpOBOLe TeNJOBOH ceTH U B TpyGo-
nposozax (mopamolileM H o6GpaTHOM)
OTOMHTE/bHBIX CHCTEM M TeMmeparypa
HarpeBaTe/NbHBIX MPHGOPOB MO OTONH-
TEJNbHOMY TpPaduxry KaueCTBEHHOrO pe-
TYJHPOBAHHS TpH 7.

KosmuectBo BOAbl, oOTGHpaeMOfl H3 NOMAIOLIErO H 06-
paTHOoro TpyOONpPOBONOB Ha ropsidee BoOjOcHaGKeHue, Of-
penenswoor no tdopmyram (8.25) u (8.26).

Ha puc. 8.13 npusenennl 1padHKn TeMnepaTyp u pac-
X0Ja BOJH JJIsI ABYXTpYOHOH OTKPHITOR TEMIOBOH ceTH C
peryJIHpoBaHHEM INPH NMOCTOSIHHOM pacxojie BOXLI B OOLieM
nojamlieM TPYyGOIPOBOJLE.

Peryauposanue npu mepeMeHHOM pacxofe BOAbI
B NOAAKIUEM TPYOONPOBOJie M MOCTOSTHHOM
nepenaje JaBJeHHH HA CTAHLUM

Ilpu nanxHom meroje peryJIMpPOBaHHSA Ha TENIOBHIX MYHK-
Tax norpebutesiell yCTaHABJIUBAGTCH TOJBKO DEryJIATOP TEM-
MepaTypsl Ha MOTOKe BOABI, MOCTYNAIOLIEM B CHCTEMY rops-
yero BopocHaOxeHusi. Ilpu HauanbHOH peryJHpoBKe ceTH
(IpH BHIKJIOUEHHOM ropsiueM BOJOCHaOXeHHH) y BCex Mo-
TpeGuresiefl yCTaHaBIMBAIOT OJMHAXOBble NOJHLIE HamoOpHl
(cyMMa nbe30OMeTpHYecKOro M TIeOMeTPHYEeCKOro HalopoB)
KaK B NOjalollleM, TaKk H o6paTHOM TpyGonpoBoxax.

Pacuer rpadHka peryJHpoBaHHS NPOM3BOMAT IO CpeA-
HeyacoBOMY pacXofy Tellla Ha ropsAyee BOJOCHAaGKeHHE

Qﬁp no ¢opmytam npod. E. . Coxonosa

_ 1
Go= ‘/s‘a +y)? + Ss+ Sa (1 —pa)?”

(8.52)

rae
b p tr—1g Tnp_ta 0’5(11—12 0) .
' (tr — tx) 60 62’2 (1+u) (70
T —t
P np B
Py = e L
okt | Q02

0.54u) ( Ty—50)  t—ty
(1+4-u) é—o Qo
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Temnepatypy BOA B NojaiouieM H obpaTHom TpyGo-
[pOBOAAX TEMJOBOH CeTH ONpelensioT no (GopMyJaM:

Qo 0,5+4u
KOS aDbn e
[o]

(Tr’lp—'ta) 50
(Ti_‘r'? o) 60'2
Go | (mp—ts) Go 0,5
-r—t+r —. —— . (8.54)
2 ( 1 20) Go (71"‘72 0) Q02 1_‘_u
B ¢opMynax (8.52), (853) u (8.54) o6o3naueHo:
QP
P=Pcp =7
@

; (8.53)

~—~ OTHOLIEHHEe CpeJHeuacoBoro pacxoma

Telmia Ha ropsiuee BOMOCHaGXKeHHe K
pacueTHOMy pacxoiy Temsia Ha OToOl-
JIEHHE;

Si, Sg 1 S; — OTHOCHTENbHBIE CONPOTHBJIGHHS  MO-
pamouiero Tpy6Gonpososa, 3JieBaTopHO-
ro yana u obpatsoro Tpy6ompoBoaa
(npH pacueTe 3TMMH BeJHYHHAMH 3a-

naxlcnca. YUHTHIBasA, YTO Si1+S5+S;=
= ).

Bce ocranbHble 0603HaYeHHs Te XKe, 4TO B (hopMmyJax
(8.49)—(8.51).

Ha puc. 8.14 npusemens rpaduxu TemmepaTyp u pac-
XOJOB BOAH (B OTHOCHTEJBHHX BeNHYMHAXx) AMA IBYXTPYyG-
HBIX OTKDHITHIX TENJIOBbIX CeTeli NMpH NePeMeHHOM pacxoje
Bogbl B ofuieM nojawiem TpybonpoBole ¥ NOCTOSHHOM
nepenaje NaB/eHHH Ha CTaHUHH.



rJ1TABA 9

FT'HAPABJIHYECKHE PACYETDBI TPYBONNPOBOOOB

9.1. OCHOBHBIE NOJIO)KEHHSA

OcHoBHO! 3amageli THApaBAHYeCcKOro pacuera TpyGo-
fIDOBOJIOB TEMJIOBBIX ceTel siBJisieTcd OnpejesieHHe AMaMerT-
poB Tpy6oOnpoBOJOB M HOTEPb [aBJeHHS NpPH 3aAaHHBIX
pacxonax TemNOHOCHTeNs HJH OIpejie/ieHHe NPONYCKHOM
crnoco6HocTH TPyGONpoBONOB NpH 3aJaHHOM pacloJarae-
MOM TNepenafe J1aBJieHUs.

Onpeaesiensie [HAMETPOB TPYGONPOBOLOB MPOH3BOLHT-
CA NpH CyMMapHBIX 3HMHHMX PacueTHBIX 4acOBHIX Pacxoiax
TemoHOoCcKHTeAs. HeaaBucHMO OT pe3y/bTaToOB pacuera HaH-
MEHbUIHE [HaMeTpbl TPY6G TNPUHUMAIOT: AJA pacilpeaesu-
TenbHbnix ceteft 40 MM U OJiT OTBETBJIEHHA K OTHEJbHBIM
31aHuAM 25 ma.

ah b wec/min

uee BOJOCHaGXKeHHe B JBYXTPYOHBIX CeTSX NpPH OTKPHTOX
CHCTeMe H Jp. Pe3y/lbTars! PacueToOB YYWTHIBAIOT NpPH BH-
60pe XapaKTepHCTHK CeTeBHX M NOLKAYHBAIOLIHX HACOCOB
H TnpH pa3paboTKe THApaBJHYECKHX (THAPOJHHAMHUYECKHX)
PexRHUMOB.

ITpu onpeneneHHH NHAaMeTPOB MapONMPOBOROB YyHeNb-
Hble MOTepH [aBJIeHHS Ha TPEHHE BHIYHCATIOT HCXOASA H3
IPHHATOrO Mepenana AaBJeHHil mapa, yuHThIBAIOLIEro €ro
HagaJbHble apaMeTpbl Y HCTOYHMKA TelJla M 331aHHble —
y norpebutensi. B maponpoBonax ompenensercs TakXe ma-
ZIeHHe TeMNlepaTypsl Napa, 4YTO HMeeT BaikKHOe 3HaueHHe
npy 3ajaHHO# KOHEYHOH TeMrnepaType Napa y HOTpeGH-
Tess.

[lpr BuiGOpe RHAMeTpPOB COOPHBIX KOHIEHCATOMPOBO-

ok 8 wechu

04 Eﬂ./o
05 s
06 L g6
7 07
Ie s Dy £ mm Dybwm %
B 2000 350 7
300
15+ 1500 T TH 250 15
24 L] 200 2
1000 £ »=
900 1 L1 L 150 s
3 1
7001- e L UL L L ]
4% 600 ¢ BEseiin Nl Pe
sy o0t 3 - " NG 5
7 4001 s ! 7 §
s i K N5 ! 60 4
3 T T 9
g 300 \74____1_ ST . ‘ 50 P8
= AN T T 140
15 200+ 1] L | { 15
> T | 1 30
20 o} J I 7 e
/ 15 2 Jle6 5 67890 15 20 30 40 50 60706090100 5
¢ bt USRS e + ottt eoet bttty | 2p
w03 wol 07 1502 20w 30007 s0i0tin’ Towd g0 1510° 2000 3010° hon0t 000 007 %010t klH
" _— bacvemnbiu pacxad menngnocumens € 6 mfy )
s0i +s0
1000 > ¢ > 100 100>6>1

Puc. 9.1. HoMorpaMMa Aas FHADPABIKYECKOr0 pacyeTa TPYGONpPOBONOB BOAMHHX TEIUIOBHX ceTeft

npHu
HOpumep 1. Odano G=20 m/4; Ah=10 xz2c/M* M.

ks=0,5 sum u y=958 xzc/us.

CoeauHsd MOCAen0BaTeNbHO TOYKK [, 2, 3 U 4, HAXOAHM B TOYKE 5§ DB=95 .5 M.

Mpumep 2. Jano DB=310 MM; Ah= 5 Kazc/M*M,

Coeaunss nocieloBaTejbHo TOukM !7, 2°, 3', 4’, HaxoAuM B Touke § G=330 m/q.

Jlns BHIOpaHHBIX AMaMeTpPOB TPYOOMPOBONOB BOJAHBIX
TeNJOBHIX ceTefi B cAydae HeoOXOOMMOCTH ONpenesfioT No-
Tepy MaBJieHus MNpH pPacxofax BOAB, OTAHYBIOUMXCA OT
pacueTHHX: JIETHHX, NIPH MaKCHMaJbHOM oT0ope Ha rops-

JIOB ylle/ibHBIe NOTePH MNaBJieHHS OMpefefsior Ha OCHOBe
nepenafa JAaBJdeHMH MeXJYy KOHAEHCATOOTBONYHKOM H
cOOopHBIM (akoM KOHMEHCAaTa ¢ YYEeTOM BO3MOXKHOCTH 006-
pa3oBaHUS NapOBONAROH CMECH 32 CYET YaCTHYHOTO BCKH-
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Pazdea II. Cxemor u pacuerst Teniosvtx cereil

NaHHs KOHJAeHcaTa NPK NMaleHHH JNaBJeHHS HHXKE COOTBET-
CTBYIOLLEro TeMMepaType BachIleHHs.

Jlast npubnuKeHHBIX THApaB/JAMYECKHX PacyeToB BOJA-

HBIX TEMJIOBBIX ceTell MpuBenena HoMorpamma puc. 9.1

Tlponyckras cnmoco6HOCTh TEMIOBHX ceTell NS cpem-
HHX YCJOBHH TpaHCNOPTAa TEMJIOHOCHTENsT MOXKET OBITh

[Iponycxknasi cnocoGHOCTh TPYGONPOBOAOB BOASAHLIX TENAOBBIX CcETel

(ks = 0,5 mm; y=958,4 xac/m?)

NpHGJHMKEHHO onpenefeHa no tabu. 9.1—9.4.

Ta6nuua 91

° Tiponycwas cnocoﬁﬂocn: Iponyckuas cnoco6HOCTs B ['Ka.4/% NPH TeMOepaTYpHHX rpadukax B °C
e H! norepe

,EEE > lrl’:l/l;tn:}ll)u"ﬂyxfa n‘ll";)eo:ﬂe AZP 15070 l 180—70 ‘ %670

g0 B Kac/m’ a Y nenbHas MOTeps NaBAeHMN Ha Tpemue AR B Kzc/M® M

=)

Seq”| s | w0 | 15 20 s | 0] 15| 20| s | w0 | 5 ] 20 | 5 | 10 | 15 | 2
25 0,45 0,68 0,82 0,95 | 0,04 0,05 0,07 0,08 0,03 0,04 0,05 0,06 0,011} 0,017 | 0,02 0,024
32 0,82 1,16 1,42 1,54 [ 0,07 0,09 0,11 0,12 0,05 0,07 0,08 0,09 0,02 0,029 | 0,025 0,028
40 1,38 1,94 2,4 2,75 | 0,11 0.15 0,19 0,22 0,08 0,12 0,14 0,16 0,035 0,05 0.06 0,07
50 2,45 3,5 4,3 4,95 | 0,2 0,28 0,34 0.4 0,15 0,21 0,26 0,3 0,06 0.09 0,11 0,12
70 5,8 8,4 10,2 11,7 0,47 0,67 0,82 0,94 0,35 0,51 0,61 0,7 0,15 0,21 0,25 0,29
80 9,4 13,2 16,2 18,6 0,75 1,056 1,3 1,5 0,56 0,79 0,97 1,1 0,23 0,33 0.4 0,47

100 | 15,6 22 | 27,6 31,5 1,25 1.75 2,2 2,5 0,93 1,32 1,65 1,9 0,39 0,55 0,68 0,79
125 28 40 49 56 | 2,2 3,2 3,9 4,5 1.7 2,4 2,9 3,4 0.7 1 1,23 1,4
150 46 64 79 93| 3.7 5,1 6,3 7.5 2,8 3,8 4,7 5,6 1,15 1,6 1,9 2,3
175 79 112 138 157 | 6.3 9 1 | 12,5 4,7 6,7 8,3 9,4 1,9 2,8 3,4 3.9
200 107 152 186 215 [ 8,6 12 15 17 6,4 9,1 11 13 2,7 3,8 4,7 5,4
250 180 275 330 380 14 22 26 30 11 16 20 23
300 310 430 530 600 25 34 42 48 19 26 32 36
350 455 640 790 910 36 51 63 73 27 68 47 55
400 660 930 1150 1320 53 75 92 106 40 56 69 79
450 900 1280 1 560 1830 72 103 125 147 54 77 93 110
500 1200 1 690 2 050 2 400 96 1356 164 192 72 102 123 144
600 1880 2 650 3250 3800 150 212 260 304 113 159 195 228
700 2700 3800 ( 4600 5 400 216 304 368 432 162 228 276 324
800 3 800 5400 6 500 7700 304 443 520 615 228 324 390 460
900 5150 7 300 8800 | 10 300 415 585 705 825 310 437 527 617

1000 6750 | 9500 116001 13500 540 760 930 1080 405 570 558 810

1200 10700 { 15000 | 18600 | 21 500 855 1200 1490 1750 640 900 1100 1290

1400 16000 | 23000 | 28000 | 32000 | 1280 1840 2240 2560 960 1380 1680 1920

Npumeuanue. INponyckuas cnoco6uocTs B I'kat/4 1aH IAA YMCTO OTONHTENBHON HATPY3KH,

Tab6mnuuma 9.2

Mponyckuas cnocoGHOCTL B T/¢ IaponpoBOAOR
¢ [M-o6pa3ubiMid KoMneHcaTropamMu npy norepe JaBJEHHS
nopsaaxka 1 ar/km ¢ yueToM MeCTHBIX CONMPOTHBJIEHHH
(h5=0,2 mm)

TTapameTpsl mapa Ppas B kec/cm?, £ B °C, 1 B Kec/m?

2
LR p s, | P 13, | P =16, | P, =21, | P __ =36
CE LA e P20, i
SE ;| 73,3 1=4,98 7=5,85 1=7,18 1=11,79
> EQ
2% 0,085 0,045 0,05 0,055 0,07
32 0 06 0,08 0,085 0,095 0,12
40 0.1 0,13 0,14 0.16 0,2
50 0,2 0,24 0,26 0,29 0,37
70 0,45 0.55 0.6 0,67 0,85
80 0,73 0,9 0,95 1,1 1,3
100 1,2 1,5 1,6 1.7 2,3
125 2,2 2,7 2,9 3.2 4,1

IIpodoasenue Taba 9.2

ITapaMeTpsl napa Ppas B kac/em?, t B °C, 1 B Ka2c/mM?

O
b
? Sﬁ b 8 P 13 P 16 P 21,1 P 36
oS =0, —15, =10, —zl, =00,
2 § @ 33=6250. 3a=6300, 533:6325, }).;f?so, ?iﬁzs,
S g > T1=335 7=4,98 =5,85 =118 =11,79
» EQ
150 3,5 4 4,5 5 6,5
175 5,5 7 7,5 8 11
200 7.5 9,5 10 11 15
250 13 17 18 20 25
300 21 26 28 31 39
350 31 39 42 47 58
400 45 56 58 65 81
450 59 72
500 77 95
600 118 140
700 1656 200
800 235 285
900 315 385
1000 415 500
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Ta6auuwa 93

Mpomnyckuasi cnocoGHOCTL B T/ NaponNpOBOROB
¢ CANbHHKOBLIMH KOMIeHcaTOpaMH MpH noTepe AaBJEHHS
nopsaxa 1 a7 Ha 1 KM € YYeTOM MeCTHhIX COMpPOTHBJEHHI
(k> =0,2 un)

(Tapamerper mapa Ppa6 B Kec/cm®, ¢ B °C, 1 B kec/#°
Ppal_):S, =250, Ppa6:12,5, =300,
Y cnoBHBIN NPOXOX 1==3,35 =478
TpYy6 Dy B MM
TPaH3HT- pa3BeT- TpaH3MT- pasBeT-
Hble cetn | BACHHBIE | yye cery | BACHHHE
ceTH ceru
100 1,3 1,3 1,6 1,5
125 2,4 2,3 2.9 2,7
150 3,9 3,7 4,7 4.3
175 69 6,4 8,2 75
200 9,4 8,5 11 10,3
250 16,8 15,6 20 18,5
300 26 24 31 29
350 39 36 47 43
400 56 53 67 62
450 78 68 93 83
500 102 90 120 108
600 160 140 190 170
700 225 200 270 240
800 320 285 380 340
900 430 385 515 460
1000 570 500 670 600

Ta6auna 94

MNMponyckHas crnocoGHOCTL KOHJAEHCATONPOBOAOB B T/4
(%=1 mm; Yy =958,4 rzc/m®)

Y neanHas moTeps NaBJEHUs Ha TPeHHe Ak
Y CAOBHbIY NPOXOL B K2C/M'M
TpY6 Dy B MM
5 | w0 | 2
25 0,41 0,58 0,72 0,83
32 0,71 1,02 1,24 1,42
40 1,2 1,7 2,07 2,4
50 2,2 3,1 3,8 4,4
70 5,2 7.4 9,1 10,5
80 8,2 11,5 14 16,5
100 14 20 24 28
125 25 36 44 51
150 41 58 72 82
175 72 100 125 140
200 98 135 165 195
250 180 250 310 350
300 280 400 500 560
350 420 590 720 840
400 610 860 1050 1220
450 820 1180 1450 1650
500 1100 1550 1900 2200

9.2. OCHOBHBIE PACYETHBIE ®OPMY/JIbI

Tlorepio naBieHHs Ha yuacTke TPyGONpPOBOXA ONpejie-
JF0T 1o ¢opmyne

AH = A 1p - AHy = Ahlyp k2c/n?,
rie AHrp —noTepsi naBieHHsa Ha TpeHHe B Kac/m%;

©.1)

AHy —noteps nasiesus B

MECTHRIX CONpOTHBJe~
HHSIX B Kac[m?;

Al —ynenbas moTeps [aBJEHHN Ha  TpeHHe
B Kec/mMim;
[np— npuBemenHas pgJuHa Tpy6Gomposona B M.

[Motepio naBnenus Ha TpeHHe onpeessioT N0 popmyJe
AH 1p = ARl Kec/n?, (9.2)
rae [ — pamHa ywactka TpyGonpoBoa mo NJIaHY B M.
ITorepio napsiesna B MecTHbIX CONPOTHBJEHHMAX ompe-
AensT 1o chopMmyle .
v
AH, = — VZE = Ahl, kac/m?, 9.3
2g
rue [y — sKBHBa/lenTHas ANHHA MECTHBIX CONPOTHB-
JeHul B AM;
U — CKOPOCTb TEMJIOHOCHTENS B M/cex;
g=9,8 #m/cex? — yckopenne cBOGOAHO nNajalOLIEro TeJa;
Y — cpennuii ynesnnHbIE Bec TeNJIOHOCHTENS HA
paccunTbiBaeMOM YyuacTke TpySomposona
B KeC/m3,
I — cyMMa KO3(DQHUIUEHTOB MeCTHBIX CONpO-
THBJIEHHH Ha YYacTke;
& — 3nauenusi Ko3(pdUUHEHTOB MJA KaMKIOro
BH/JIa MECTHBIX COIPOTHBJAEHHH (3a]BHXKKa,
BEHTUAb, OTBOJ H T. 1.).
y)leJIbHy]O NOTEePI0 NaB/JeHHA Ha TpPeHHe OIIpeneadaroT
no c¢opmyJe

vy G2
Ah=}% —— =0,00638 A ——— rzc/m2m, (9.4)
2gDy D: Y
rie A — kos3GUuMEHT THAPABIHYECKOrO COMPOTHB/IEHHS

Tpenus (BenuunHa Ge3apa3MepHan);
G — pacuerHbll pacXon TENNOHOCHTENS Ha PACCUHTHI-
BaEMOM YyuacTKe B T/4;
Dy — BuyTpenuuit puamerp TpyOn B M.
[TpuBesenHy0 pauuy Tpybomposona ONpenessoT no

¢opMyne
lop=1+13m. (9.5)
DKBHBAJIEHTHYIO [JIHHY MECTHHIX CONPOTHBJIEHHH OIl-
penensor no ¢dopmyae
Dy
o= Y &2 . 9.6)
A
CBapHple CTHIKOBHE INBE TPYO NpH NOACYETE 3KBHBA-
JIEHTHOH AJIHHB MECTHHIX CONPOTHUBJIEHHH He YUHTbIBAIOTCH.
[Ipx OTCYTCTBHHM LAHHEIX © XapakTepe H KOJHUYeCTBe
MECTHBIX CONPOTHBJEHHH Ha TpyOGonpoBOjie 3KBHBAJEHTHYIO
IJIKHY MECTHBIX CONDOTHBJEHHH MOXKHO ONpENe’ATb TNpH-
6nuXKeHHO TO (opMydJie
@.7

ly=al n,
rge O— ko3(HUEEHT, YYHTHBAIOMKI JOJ0 NaneHus AaB-
JIEHHfl B MECTHBIX CONDPOTHBJEHHAX [0 OTHOLIe-
HHMIO K NafeHui0 [aBJeHHs Ha TPeHHe, MOXHO
NpHHHMaTb no TabGa 9.5
BHyTpeHHHA AHaMeTp H IPONMYCKHYIO CIOCOBHOCTL TPY-
GonpoBOMia, @ TaKXkKe CKOPOCTb TEMJIOHOCHTENs ONpeesior
no ¢opMyaaM:

5/0,00638 AG?

D, = ]/ ~—————Ahv M; (9.8)
D® yAh
G =12,5 — T/4, 9.9)
G
v = 0,354 —zm/celc. (9.10y

yDy
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Pazoen 1. Cxemovr u pacuers: Tenaoswix ceretl

Ta6auua 95

Koaduuuent o pas onpeieNeHHst CyMMAapHRIX
SKBHBAJNEHTHHMX NJMH MECTHBIX CONPOTHBAEHHI

Tlpu TypGynenTHOM peXHMe JBUIKEHHA TEIJIOHOCHTeIs
K03 DHIHEHT IHAPABJIHYIECKOrO CONDPOTHBIEHHS TPEHHS
AAf CTaNbHHX TPYC ONpenesisioT Mo (opMynaMm alds Typ-
Gy/IEHTHOro ABHXKEHHs B O6JIACTH KBaJApaTHUHOTO 33KOHA

3nauenns kosdduLHenTa @ npu Re=>Renp mo dopmyse [paupras — Hukypanae
Y c10BHbIH 1
npoxXon AN BORSHBLIX —
Tune xomnencaropos Tpl;'ﬁ D, | nad mapo- | TemmoBHX ce- D.\2’ (9.11)
s am ° | mposonos | Teh M KomieH- 1,144 21g -z
CaTonpoBOAOB ' k,
rioe k; — sKBUBaJIeHTHas LIEPOXOBATOCTL TPYGH B M;
TpanauTHbHIE MarucTpanu Re — aucsio PefiHosbaca;
CanbHHKOBHIE Ilo 1000 0,2 0,2 Renp — npenesbHOe 3naueHue ducaa PefiHosbjca;
H;ﬁ%ﬁﬁ’f C THYTHMH 200 0.5 0.3 s TYpOyJIeHTHOTO ABHMIKEHds B NEPeXOomHol 06JacTH
IM-o6pasHbie co cBap- 200—350 0.7 0.5 npH Re<<Renp no ¢opmyie Konbﬁpyxa—Yama
HHMH OTBOAaMH ggg—?ogo O,g (11.7 1
—10 1 A= 9.12
2,51 ks 2’ ( )
PaspeTBacHHBE TENJOBbIE CETH —2 lg S 37D
CafpHHKOBHE o 400 0,4 0.3 I, B
afn | 8 0 e
I1-00pasubie C FHYTHIMH Jo 1 , ,
o0pasiie e 1% 0’8 o Ina obneruenna pacueros ¢opmytst (9.11) u (9.12)
250—300 0'8 0.6 npencTasJedbl B rpadHyeckoM Buae (puc. 9.2 u 9.3).
T-o6pasubie co cBap- 175250 0,8 0,6 Yucno Pefinonbaca onpefiensior mo gopmye
et omorin | o | L8 oD
600—1000 | 1,2 s Re = —, (9.13)
rge V— KHHeMaTHYecKasl BA3KOCTh TeMJIOHOCHTENS B M%/cek.
< 0l I
« 009
£ 008 SN i
Q NN
& 007~ ;
(06 e
3 Bt =
$ 005
< ™~ . Hy= 1,0 1
/i N
3 = SRR AN e = =t M O
S 003t . 17
1S = = ' = e
B L] 02 o Su
g‘ rH f T~ i N & T
ISy aﬂ? S b i ™1~ L]
S e Tl i
= M =~ =
= jaars . " \ , : H = &
| T —
1 — -
T ' T I -~
L L \ I ! i
10 15 20 25 30 40 50 6070 8090100 150 200 250 300 400 500 600700800 100012001400

Buympennuu Juamemp mpyer D8 mm

Puc. 9.2. I'paduk pas onpepelenus xosgdHHeHTa CONPOTHBIEHHST TPEUHs: B 06J1aCTH KBagpaTHi-
HOro 3akoHa mpu Re>Repp

3HaueHHe uucaa PeliHOMBACA MOMKHO ONMpEejeuTh Mo
noMorpammam puc. 9.4 u puc. 95
Kunemartuueckylo BSBKOCTh TENJIVHOCHTENS Olpeness-

0T o dopmyse

FAe
B KeC

v=‘£m
Y

[ — AHHaMHYecKas

cexim?,

2/cexk,

BA3KOCTh

(9.14)

TEMJIOHOCUTEJIS

g=9,8 m/cex? — yckopeHue cBOGORHO MajaKOLIErc Teja.

IlpenenprHoe 3HauenHe yucha PeliHoJbAca, XapaKTepH-
sywollilee rpaHHlly LepexoJHo# objacTi U o06jaacTd KBajpa-
THYHOrO 3aKOHa, ONpejessioT No dopmynie

Dy

Renp = 560 2%

(9.15)

[IpenenbHniM 3HaueHusiM uucna Peftvomsaca Regp co-
OTBETCTBYIOT Tpeje/ibHble 3HAYEHHS CKOpocTed TemJIoHOCH-
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Tenell Upp M MpelesbHbIX pacxonos Gpp, KOTOpble ONpene-
ASIOT No HOpMyndMm:

v .
Oy == 560 = == 5480 Y—L;a njcek;  (9.16)
D? D2
YV B B
= — . — = 15500 p — . 9.17
Gnp = 560 0.35% " o 15500 p S /4. (9.17)

OTHoLleHHe 3KBHBAJEHTHOMH IEPOXOBATOCTH K BHYT-

2
—— HasblBaeTcs OTHOCHTENb-
Dy
HOM SKBHBAJIEHTHOH LIEPOXOBATOCTHIO.

Re

10000¢0
400000

pesHeMy AuaMerpy TpyOl

Puc. 9.3.# HomorpamMa JJIs ompejejeHus Kosd-
(HIMEHTa CONPOTHBJEHHS TPEHHS B NEPEXOnHOR
o6aactu npH Re<Remp

[Mpu ruzpasIyueckKHX pacuerax TpyGONpOBOAOB TeINO-
BHX ceTell BeJNYHY SKBHBAJEHTHOH 11€pOXOBATOCTH NpH-

HHMAIOT:

Jlnd BOISHBIX TEIIOBHLIX ceTed - , . . k9=0,5 MM
» TAPONPOBONOB o + o = « o o « & + k3=0 2,
» KOHJIEHCATONPOBONOB .« & « - « k5=1,0 »

ToTepro naBJieHHsi H3 TPEHHE H B MECTHBIX COMPOTUB-
JeHHsX, 2 TAK¥Ke TPONYCKHYI0 CNOCOOHOCTD CYIMECTBYIO-
IIMX TelJIOBbIX ceTeli ¢ y4eTOM H3MEeHEHHF JKBHBAJEHTHOH
MepOXOBATOCTH B NpOLECCE 3KCIYATaLHH ONPEAeNsioT Ha
OCHOBAaHHH HCMHTaHHE Mo Gopmynam:

G2
AH = AH 52— Kac/ m2

Cc
G \/ AH
¢ AH