IO. A. yces

OCHOBbI
NMPOEKTUPOBAHWS
KOTEJIbHbIX YCTAHOBOK

U3f. 2-E, MEPEPABOTAHHOE M AOMOAHEHHOE

G-

AonyweHo MunucTepeTeOM BbiCUiero u cpepHero cneuyuwansworo obpa-
sosanua CCCP g kauetTee yuyebHoro nocobus AnA CTyAeUTOB cneuwans-
HOCTH «TennorasocHatKeHne u BEHTHAAUMAY BbicLMX YUeOHbIX 3aseaeHuH

H3IAATEABLCTBOJHUTEPATYPBINOCTPOUTEABCTBY
MOCKBA-—1973
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10. JI. Tyces. OcHOBM HPOEKTHDOBAHHS XOTEAbHHIX yCTa-

uosok. (Yaebuoe gocobue). 2-e usa. M, Crpofiusnar, 1973, 248 c.
. B yuEre pacCMaTPHBAIOTCA BOMPOCH pacyera OTOMHTENbHLIX

] 070“11%59-“90“330}101‘36!1“&}( KOTEJbHHX H aHANH3HPYIOTCA
HCXOAHRE HOMOXEHHA LA HaHGosiee pPAaHHOHAJNLHOIO HX NpPOEK-

tupoBanus. [IpHBONCHHH/ MaTepHan OXBaTWBAeT COBPeMeHHOE
060pyLOBaHHe, He TONHKO MOABMBIUIEECA 33 NMOCAEAHRE rOAH, HO

H HaMeuyaeMoe K OaHXafilieMy BHeXpEHHIO, VY.JAejeRO BHHMaHHe '
METOJIONIOTHH 1O BHABJICHHIO TeXHHKO-SKOHOMHYECKHX ITOKa3aTe-
aefl, xapakTepHsylollnx paGoTy paccMaTpPHBaeMblX KOTEJbHHX;
nphBefieH HeOOXOAHMHe HaHHLEe CHPABOYHOTO H HOPMAaTHBHOTO
nopanKa, TpeCyloilHecs NpH NMPOSKTHPOBAHEH PacCMaTPHBAEMHIX
KOTEebHHX YCTaHOBOK.

Kaura npenHashadeHa H KadecTBe ygeGHoro nocobus Aas
cryneutoB axyabrera <TemiorasocHaGxenne W  BEHTHAANHA»
HHYKEREPHO-CTPOHTEMbHEX BY30B, HO OAHOBPEMEHRO MOXET GHTD
HCOOML30BAHA IIHPOKHM KPYroM HH)XKEHEpOB-NPOeKTHPOBLIHKOB,
pa6oTalomHx B 06AaCTH TEIAOCHAGKEHHH.

Ta6a. 81, puc. 105, cnucok anr. 18 Hass.

PeniensenT — Kaull, TexH. Hayk P. I'. 3ax

wow -
o7oN-73 ‘%~

r

Tyces Opui Jlvsosuy

OCHOBRI NPOCKTHPOBAHHA KOTENbHHX YCTAHOBOK
(yaebuoe nocoGue Ans BY30B)

Crpoiluadar
Mocksa, K-31, Kysueyxud mocy, 9. 9
Penakrop usnarenscrsa Jloarosa K. H,

TexunyecxkHe penaktopn ®paumysosa I B, [Tadosa H. B.
Koppexrop BapwkosaJ. I,

Cnano B maGop 7/VIill 1972 r. Toanncano x nedaTH 16/XI 1972 r.

T-18175 Bymara M 2, ®opmat 60X90!/s — 7,76 GyM. 1.

18,6 neu, a. (yu.-#3a. 16,85 a.)

Tapax 25000 sx3, HMsgn. M Al-2061 3ak, 376 Lena 69 xom,

ITonoabeKan THnorpadHsa TnasnoaurpadnpomMa
FocynapcreerHoro xoMHtera Coseta MunscTpor CCCP
[0 Hen8M H3XATeNbLCTB, NOJHrpadHH M KHHIHOR TOProBiH
Komurera no neuars npy Cosere Muaacrpos CCCP

r. Mozonuck, ya, Kaposa, 2. 25
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MPERAUCNOBHUE

CoalaHHe MarepHaNbHO-TEXHHYeCKOW 033k KOMMYHH3Ma — 3TO IanbHefimice'
pasBATHE NPOMHLILAGHHOCTH H CEbCKOTO x03aficTBa. CTpPOHTENBCTBO OTPOMHOTD
KOJHYECTBA HOBHIX XKHJLIX, OOIIGCTBeHHHX W TPOHIBONCTBEHHWX IMaHHA BH3H-
paeT HeoGXOIHMMOCTh HajbHEAIMieno POCTa Kak TenaonoTpebaeHHs, TaK H KauecT-
BEeHHOT'O TeNJOCHaGXKeHHd,

Han6onee 3dppeKTHBHHMH CHCTEMaMR TemJOMHaGXeHHs MABAAIOTCA LEHTPA-
AH30BaHHHE CHCTeMbl TemmocHaGxemns ot TILL Hapany ¢ TSLL mpu HeGoab-
OHMX TelJIOBLIX Harpyakax HAH NPH MaJofi TeWIOBOH IVIOTHOCTH 3aCTPOAKH, HAK
mpH BBOJIC B CTPOA OTHeNBHHX NoOTpeGHTeNell Temaa ¢ PacyieToM Ha JUIHTEAbHLIH
nepnox Gonee penTaGenbHEM MOMET OKa3aThCA TeNAOCHalXKeHHe OT PaficHHHIX
HIH KBapTaJbHHX XKOTenbHux, Hakomen, mpH MajnosTaXkHofi 3acTpofike HAR B
MOCE/IKAX ceIbCKOTo THNA (e3 MEeCTHHIX KOTENbHHIX NoKa OOONTHCh HEIb3s.

B pewennnx XXIV cwespa KIICC mo natuaeTHeMy Naady 4YeTKO VKa3aHO
HeTpaBlieHHe Ha TMOCTENEHHYIO JHUKBHAAUAIO CTPOHTENBCTBA MENKWX KOTeJbHLIX.
370, eCTECTBEHHO, HE ©03HAuaeT, YTo TaKHe KOTe/bHbe He OGyAyT cmpouThes. On-
HAKO YTOOH YHLOBAGBODHTh NOTPESHOCTH HAPORHOrO XxO03AfCTBA, HEOOXOAMMO
NOBLIIATH HX TEXHHAKO-IKOHOMHYECKHH ypOBeHb. R

Tlpn pemnenHH KOMKpeTHHWIX 3ajay BHGOp HCTOYRHKE TeWIOCHAOXeHHA, Temao-
HOCHTE/IAl H ero napaMeTpoB H BCCH CHCTeMLI TemyiocHaOXeHHsi B ueaoM ROAXKeH
06A3aTE/ILHO NOAKPENIATLCA TeXHHKO-9KOHOMEYECKHMH o6ocHoBanHamu. Hepen-
KO pellieHHe 3THX BONMPOCOB MOXeT OHITh BHINOAHEHO YROBAETBOPHTENbHO JHUIbL
NpH CONOCTABAGHHH PAVIHYHHIX BAPHAHTOB M HHIABJCHHH KaK KaNHTaJbHHIX Sa-
TPAT, Tak H IKCHAYSTARHOHHHLIX PaCXONOB,

B Hacrosliem H3ZaHH# NOJYMJ OTpaxceide MHOTOJETHHR ODBIT MO Kypco-
BOMY H JHIJIOMHOMY UPOEKTHPOBAHHIO B 006MacTH KOTEJABHWIX YCTAHOBOK, Ha-
xonnensutfi 8 MUCH um, B. B. Kyfi6uiieBa, MeToauueckoe NocTpoenHe XaHHOTO
H3flanHn OGa3sHpyercs HAa mponpaMMe H OCONePXKaBHH OCHOBHOTO Kypca <«Koreas-
Hule ycraHoBKH», ymBepokiesroro MBC # €O CCCP u, xpome TOTO, fIOIROCTHIO
oTBeyaeT TakXe TPeGOBaHHAM PeasbHOTO IFPOEKTHUP OBaH:SA.

B Knure paccmaTpHBaeTcs He TOJALKO HOBOe OGOpYAOBaWHE, HO H TO, UYTO
HaMedyaeTcss BHeRPATh B Oauxahmiem OyayuleM; H3JIAraloncs COBpeMemHbie Me-
TOAH pAacUeTa 3TOro O6OPYHOBAHMA H NPHBORATCA HeoOXOAHMHle JAaHHWe ompa-
BOUHOTO H HOPMATHBHOIO XapaKTepa,

Hoaxuoe BHHMaHHE YREAACTCS TEXHHKO-SKOHOMHUYECKHM CONOCTABIACHHAM M,
B YaCTROCTH, BLIAABJGHHIO CTOHMOCTH BbipabaTLIBaEMOro Temia (napa).

Ias nydmwero YoBOSHHS H3JOXKEHHONO MaTepHaja OTAeNbHHE BONPOCH [O-
NONHHETENPHO CONPOBOXKAAOTCA NpHMepamu. ChaefyeT OTMeTHTb, YTO NMPH COCTaB-
JeHHH BCEX pAacueTOB, CBA3AHHHX ¢ BHIGOPOM KOTEABHONO OGODYLOBARHS, MpPH-
XonHTcAA 6asHpOBATHCA Ha CYIUECTBYIOIIHX HODMATHBHHIX YKA33HHAX H, B 4as
CTHOCTH, Ha HOPMATHBHHIX METOJLax TEJIOBOTO H a3POLHHAMHYECKOro Ppacuera.

MeTOXH H BCe NPHBOAMMLIE B HHX MHOTOUHC/IeHRBle TaOJHUL # HOMOIPAM-
MH COCTaB/leHH ¢ HCHONBL30BaHHeM eflHHuu u3Mepenusa cucTeMul MKI'CC, moato-
My nepexOhl Ha eAHMRHUN y¥sMepeHHs cHcTeMul CH  (pexoMenayeMofi Kak mpel~
ROYTHTE bHOA) NOKa ellle HE [PEACTABAAETCH BOIMOXKHLIM. Jlna nNepecyeTa enH-
HED H3MepenHs u chcreMe MKT'CC B exnnvuu namepennsa cueremul CH B xonnme
KHUrH JaeTcAl COOTBETCTRYIOlllee NPHIOXKeHHE,

Ha n3naume 1967 r. aBTOopoM OHAO NOMYUEHO IHAUHTENBHO® KOAHYECTRO
OT3HBOB H noxenahufi, K COXajenHio, H3-38 OrpaHHYeHHOTO 00BHEMa KHHTH
BEIIONHHTL HX NOJMHOCTHIO He YAanoch. BceM mpucjapnigs CBOM 3aMeyannd, 8
TaKXe O(pRUNANBHHM pelleH3SHTaM — KOMJeKTHBY Kadempn TeNJOTeXHWKH H ra-

3ocra6xenna JIUCH # n-py rexn. vayk P. I, 3axy asrop mpaxocuT cBolo Gaa-
TOXapHOCTb.

1% 3ax. 376 3
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F'rasa |}
YCAOBHUS RIS COCTABJEHUS NPOEKTA
KOTEAbHOMN YCTAHOBKH

KoreabHbie YCTaHOBKH NOJPa3fendioOTCH [NO poxy BbipabaTbiBae-
MOro TeMJOHOCUTRJS Ha Naposbie ¥ BojorpefiHble; Mo Xapakrepy
OGCAy:KMBAHHA NOTpebHTe/Ieli — Ha OTONHTe/bHbIe, OTONMHTE]bH -
NPOH3BOACTBEHHbBIE U NPOH3IBOACTBEHHBIE.

Kotenbabie NPOH3BOACTBEHHbIE M OTONHTeAbHBIE (NPeAHA3U"-
YeHHble TONBKO A/ NMOKPHITHA OTOMUTEAbHBIX HArPy30K) pabortaior
onpefe/ieHHOe KOJNIMYECTBO RHeji B FOLY B 3aBHCHMOCTH OT XapaKTe-
pa BPOU3BOACTBA H JJIHTENABHOCTH OTOMUTENBHOrQ NEepHOJa (oroni-
TeJAbHbIH TePHOA HAUHHAETCH NPH YCTOHUUBOM NOMHXKEHHH HAPYK-
HOM TemMmepartypbl HuKe fy=-10°C u KOHuaeTCA NpH NOBBIUEHAA
temneparypsi Bbiliie - 10°C). KortesabHble OTONHTENBHO-NPOH3BOACT:
BeHHbl€ M OTOMHTeNdbHble (CBA3aHHBIE NOTOJHHTEAbHO C HArpy3kamd
rOpsivero BOROCHAGKeHUS) pabOTalOT, Kak NPaBUIO, B TeueHue
KPyrJaoro rofa.

KaxJzas koTelbHas HMeeT (BOM OCOGEHHOCTH M, B 4aCTHOCTH,
OTAHYaIolinecs APYr OT APYTa PexuMbl NOTPe6AAEeMOTO Tenda, 4To
0653aTeAbHO YUHTHIBAIOT NPH BPOCKTHPOBAHIH,

K cocrasfiennio NpoeKkTa KOTeNbHOH YyCTAHOBKM MOXKHO NPHCTY-
NHTb JAHLIbL TOTAA, KOTAA HM3BECTHH CAelyioliue HeoOXOQMMbie NaH-
Hble: CE30HHBII WM POROBOM rpadHK pacxoma Temaa, a NpH peskd
KOJeGaOLIeicd TeXHONOTHYECKO HATpy3Ke — NONONHHTENBHO CY-
TOYHLIH Tpaduk pacxofa Tenaa, POJ CXKHIaeMoOTo TOMJAUBA H erd
CTOMMOCTD, @ TaKXKe BHJ U 1apaMeTPHl TeMIOHOCHTeS.

§ 1. NocTpoenne rpadnkos pacxoaa Tenia

Pacuernpie TemIoBhHe HATPY3KH KOTABHON ONPEIETAOTCH 10
CyMMapHBIM 4aCOBBIM PacXofaM Temja Bcex morpeburelell ¢ yueToM
3HadeHull KOSQPULUHEHTOB OZHOBPEMEHHOCTH NOTpebaeHus TenJa,
BOTEPh TEMJAA B CETHX H PacXON0B HA COOCTBEHHBIE HYXKAb KOTE/db-
HOM 1JA TPeX XAPaKTepHHX peXuMoB. TakMMH peXuMaMu aBJs-
IOTCA: MaKCHMaJbHO 3MMHHI, COOTBETCTBYIOIWIHH pacueTHON TeMiie-
paType HapyKHOTO BO3ZYyXa AJA TIPOSKTHUPOBAHHS OTONNEHNS; Cpel-
HeOTONUTRAbHBIN, MPHHUMAEMBIAl DU CpefHell TeMIepatype HapyX-
HOTO BO3AyXa 3a OTONUTEJbHBIN MepHOX, ¥ JCTHHH, XapakTepH3yio-
UAcA PacxomoM TeNJa Ha TEXHOJOTHYeCKHEe HYXAb H ropsuce
BOXoCHaOXKeHHe.
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OmnpepneneHne PacyeTHbIX TENJIOBHIX HArPy30K 0O6A3aTENAbHO CO-
NpOBOKAAETCA MOCNPORHHEM Tpadukos pacxoda remna. Ilpu nocr-
poennd DPpaduKa pacxoda Temia LA OTOMHTEJbHBLIX KOTENBHbIX
HeOOXOMNMO 3HATH: 1) AJANTENbHOCTD HOPHONOB C ORMHAKOBOH Ha-
yXKHOH TeMMepaTypo#, 3HaYeHHSI KOTOPHX AJS HEKOTOPHIX TOpPONOB
CCCP npusegennl 8 Taba. I.1; 2) pacueTHyio HapyxHYiO TeMIepa-
TYpY lm H2 KOTODPYIO DpoekTHpyercs oronmaenue (raba. 1.2); 3) xo-
AHuectBo TpebyeMoro temia Quaxc NMPH PACYETHON HAPYXKHONH TeM-

neparype.
Ta6arua L1

Opuenmf)mzoquoe YHCAO HACOB NEPHOAOB ¢ OLHHAKOBOA TemnepaTypod
HapyXHOTO BO3AyXa /JIA HekOTOPHx roponos CCCP

Temmiepa?ypa HapyKioro Bosgyxa b epad

@

8

«

Topon 22/2883|8% |88 |82 |22 12 [wo |ow (2] |

. CTTTITT (9T (97 (T T FiH g

§&|5% 5858|568 |5%|5%{5%|5%|5% |85
Apxamrembck . . . . . . 21 8 ] 46| 106|286 | 491 | 833|2180[1530]11 45616096
Baky . ... ..... — = - == =1 —=]|—=]—1— {2640/2640
BnaguBOCTOK . . . . . . — | —| —[2,4 88,8/ 425 790| 870{1090] 1600 [4920
Toppknft . . . . . . .. —|2,4] 22| 72{180 |405| 655} 910|1520] 1444 |5210
Kues .. . ... ... —| —] —| 1]32]158] 378| 832/1530/1385| 268|4584
JlemnwHrpamg . . . . . . . — | —| —| — (116 | 271 | 540| 950|1420|1690| 3645352
MockBa . . . .. ... — | —| —| 30{133 | 408} 690i1170|1410{ 750| 497|5088
Mumek . . ... ... —| —] —18,4] 44 |163] 375| 720/1800] 1774 4984
HoBocufupek . . . . . . 15 (73 1115|282 1423 | 640 | 870! 870] 980] 1202 (5470
Omecca . ... .... — | — = —1 1| 45{ 207| 470]{1048|1540| 529{3840
Omex . . ....... 12 (56 1147|350 1565 | 795 895( 8951 780| 685} 300(5480
CeepanoBek . . . . . . 11 9| 50j 1651320 | 640 110401180|1130} 730{ 3255592
TletposaBogck . . . . . —| —} 4| 39(132 | 310| 585[1000{1810| 2008 [5638
1 S —1 —| —12,412,5{ 80{ 260] 560{1940[ 2233 {5088
Tamkent ., . . . .. .. —| =] — —| —| 31| 115} 280| 560 2160 |3144
Téumuen . . . .. ... — )~ = =1 =1 =]—=i{—=]— 3600 |3600
Yenabrucx . . . . . . . — 1 7 [311125(356 | 5901 845] 9801030 1364 {5328

[lo pacyeTHOMy MaKCHMANbHOMY DACROLY TEMJIa MOXHO OBpe-
JeNIUTh MUHHMAJbHBIN PaCXol U3 CASAYIOILEr0 ypABHEHUS:

tnou —(+ tmm)
¢

oM (— tMaKc)

TA® Inew — BHYTPEHHAA TEMMEPATYPa OTANAUBACMEIX MOMOMICHHH, 3aBHCAUAR OT
HasHaueHHs MOMeUlHRN (B CpeiHeM MOXeT OHIThb MPUHATA DPaBHOM
16—18°C);

fmaxe — pacuerHas TeMNEpaTyPa HaPYUKHOTO BO3ZYXa;
twun — TeMEePATYpa, MPR KOTOPON 3AKAHUHBAETCA OTONHTEABHHN TepHOR
‘(tnlg'= quC) .

3Hast ABe TIONYYeHHbIE TENJOBbIE HADNDY3KH H COOTBETCTBYIOLLHE.
HM HapyxHbie TeMmepaTyphl, MOXHO NOCTPOMTb B CHCTEME KOODIH-

HaT Q — ¢ wakaounyio mpamywo Ab (puc. I.1), CoOTBETCTBYIOULYVIO
‘Pacxony Tensia B 3aBHCHMOCTH OT HADYXKHOH TEMOEPaTypHl,

. Quen = Quaxe Kxanr/4, (I.1)
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Ecau 3ateM BIPABO OT Hauala KOODAMHAT MO ocH aldcmuce 0TaO-
JKMTb 4achl paboThl XOTeJbHOH B TedyeHWE rofa OpH OlpereseHHbIX !
MOCTOSHHBIX Hapy:KHBIX TeMmneparypax (cM. raba. 1.1) u u3s 3tux .
TOUeK BOCCTABWTEL NePHEHAMKYJ/IAPBl IO [epeceueHUs C TOPH30HTAMb-

KKAIIY
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Puc. L.1. Tpadux pacxo/M0p Temaa IS OTOMHTEIBHOR KOTeAbHOH VCTAHOBWY
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¢

JPuc. 1.2, Tpadur pacxofoB Temsa NS OTONHTENbHO-IPOH3BOACTBEHHOM KO-
TEJIbHOH YCTAHOBKH

HBIMH TPAMBIMH, NPOBOAHMBIMH H3 OTIENbHBIX Touek a, b, ¢, d,..
npsiMoil Ab, COOTBeTCTBYIOUIHX 3THM TeMueparypaM, To MOAYyuYdAM
CTyleHYaThii TpaduK CE30HHOTO PACcXona Terda,

7
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Ipu nocrpoesnn rpapuka (puc I 1) MakcuManbHBli pacxol
TEMId NPHHAT PABHBIM Quaxc =1 000 000 xxaa/4, a npoponxuTeb-
HOCTh OTOHHTENBHOrO TepHona — 194 musM, pacueTHble TeMmepaTy-
pel B3ATHEl TaKHE fyaxe=—-30°C, f{yna=10°C, BHyTpenunaa remmnepa-
Typa MoMelleHui NPUHATA PABHOH !nox= 18°C Uncno uyacos, cOOT-
BETCTBYIOUlEE OTACJAbHBIM TEMNEpaTypaM B TEUCHWEe OTOHUTENBHOTO
Meprosla, B3ATO YCAOBHO M yKa3aHo Ha rpaduxe

I'paduk pacxonma remna J/19 OTOHHTENLHO-NPOH3BONCTBEHHOH Ko-
TeabHOH (puc I2) cTposAT mOUTH TakKe, ¢ TOR JHUIb pasHHIEH, UTO
mocJje MOJAYYEHHS CTYNEHUATOTO OTONKTENBHOTO Tpaduka 3TH CTYie-
HH YBEJHUHBAIOT 10 OCH OPAHHAT Ha BeJHUHHY [DPOH3BOACTBEHHOH
TENIOBOA HarpyskH, MOC/AEAHss IPH NOCTPOEHHH rpaduka pacxona
Tenna (puc 12) npuHATA  TOCTOSIHHOH © paBHOH up=
= 100000 kxaa/u

Ecas npoH3BOACTBEHHAs HATrpy3Ka IlepeMeHHA HE TOJABKO B Teue-
HHe T071a, HO B B TeYeHHe CYTOK, TO LONOJHHTENbHO K TPadHKy ro-
JloBOTO pacxona Temaa IpAXONUTCH CTPOUTb CYTOUHBIE TrpadHKu Kak
AT MaKCHMaJbHOH, Tak ¥ JAJA MHHHMAJBHOH Hampysk# ITH rpa-
¢puxy OyyT OTAHYATBLCA OT TOJOBBIX Julb Macmrafom ocedl ab-

cnuce

§ 2. XapakTepyucTHKa CXHraemMoro Tonjinsa

J17 XxapaKkTepHCTHKH CXKHTaeMOTo TBEPAOrO TOIIHBA HeoGXOomu-
MO omnpeneauTh pabounfi cocras, TemAoOTy CropaHHus, ¢paxilHOHHBIH
€oCTaB, CoJdepXkKaHHe JIeTYuHX BellecTB, ClI€KaeMOCThb KOKCa, TeMue-
parypy pasMArueH#d 30Jbl, JJAd XapaKTEePHCTHKH KHIKOTO TOIJIHBA
Heo6X0AUMO 3HaThb palOouHd cocTaB, TemJaOTy CropalHsA, BA3KOCTb,
TeMneDaTypy 3acTblBaH#f, 30JbHOCTb H CEPHHCTOCTb M, HaKOHEI,
IJsT XapakTePHCTHKY ra3oobpas3Horo Tomausa-—pabouuil cocras,
TeIVIOTY CrOPAHUA H IJIOTHOCTh

XapaxkTepucrHka TOIJHBa, NOJydaeMasd Ha OCHOBe JaHHHIX QH-
3HKO-XHMHAUECKOT0 aHaJdH3a, B 3HAUHTENLHOH CTeleHH onpenenser
BHIGOp KOHCTPYKUHH TOIKH M CHOCOOB! CKHraHus Tonausa Kpowe
TOTO, HeoHXOAUMO 3HATb CTOMMOCTb TOMNJAHBA §paHKO-KOTeJdbHAH!,
KOTOpas BJHsdeT Ha BHIOOD TewvllepaTyphl yAOASUIHX Ta30B H, cle-
AOBaTENbHO, HA 3HAaueHMe kKod3hdHumeHRTa I0/E3HOTO AEACTBHA KO-
TEJIbHOH YCTAHOBKHU

B ra6a 13 npuBeldeHH xapaxTepHUCTHKH TONJHBA HEKOTODHI\
mecropoxiaernit COCP, pabounit cocraB KOTOPBIX OaH B HPOLEHTAX
no vacce, a B Tabn 14 — pabouuil cocras razoo6pasuelX TONIHB B

TpolieHTax 1o o6beMy

¢paHKO KoTe/bHad noJpasyMeBaeTcd

! Tlox TepMHHOM CTOHMOCTb TOIIHBA
H ero JOCTaBKH B

ONTOBAS CTOMUMOCTL TOMJIHBA ¢pam<o CTaHUHsa OTHPaB/ICHHA
KOTEJbHY 1O
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Ta6nuuwa 1.4

PacyeTHbie XapPAKTEPHCTHKH ra3oo6pasHpiXx TONANS (NPUPOAHHE Tasmpi)

€ocraB rasa B Y% no ofbemy
a »
MecTopoxaeHHe o N = % 3
1R I R I
5151385382 = |gE] <
AsepGaiikanckas CCP . 93 2,2 1,3 1,2 [1,40,5| 0,6] — 8760/ 0,817
Bamknpckas ACCP . . . {86 |4,512,8 11,3 0,7 {0,6| 5,2] — |8550]| 0,857
Boarorpaickas o6aacte
(B cpefmeM) . . . . . 94,411,3 10,56 10,7 |1 0,2y 1,8 — 18320 0,74
Komu ACCP. Yxtunckoe . (88 11,9 (0,2 10,3 | — 10,31 9,3} Cneantj 7946 | 0,789
Kpacuonapckuit xpait . . |87 15,9 {1,5 (1 0,411,213 — 18470 0,835
Kyii6bimieBckass ~ 061acThb.
Byrypycnanckoe . . . |81,7(56 |2 1,2 10,6 {0,4} 8,5 0,6 [8770! 0,884
JIbBOBcKas o6nacTe,
YCCP. Hawasckoe . . {97,9i0,5 0,2 (0,1 { — (0,1( 1,2 — |8520 0,73
TloaraBckasn o6aacte,
ycee .. 86,410,120,050,02i0,01{0,1113,3| Cirepnt 7450( 0,79
CapaToBckas o6nacte . . |94 1[1,8 0,4 10,1 10,1 [0,1} 3,5f — [8440) 0,775
Crappononsckuft kpat . . 198,3/0,5 10,2 10,1 } — 0,1} 0,97 — 7970' 0,732
Typkmenckas CCP . . . . !88,9;2,3 {1,1 10,5 10,1 |0,8| 6,4, — |7800| 0,801
TiomeHnckas ob6nacin. Be- 1
pesoBcKoe . .. . |95,101,1 10,3 0,1 0,413 — 18430] 0,737
Y36ekckas CCP . . . . [94,32,4 0,3 10,3 (0,2 10,1) 2,6/ — 18000] 0,76
XapsKoBcKkas o6aacThb, |
YCCP. Ule6Genunckoe . |92,94,1 10,8 ;0,3 10,3 |0,1] 1,6 — |8330] 0,776
SIkyrckas ACCP. VeTb- |
Busrofickoe , . . . . . 94,82,3 10,8 10,5 10,1 |0,3] 1,2 — i8210i 0,764

HpH OLeHKEe JKCIJIyaTaluOHHBIX KauyecCcTB DAa3JHYHBLIX TOIJHB
yllO'6HO 0Jb30BaThCA HX IPHUBEACHHBIMH XapaxkTepuCcTHKaM# H, B
P

S
YaCTHOCTH, NPUBENEHHOH cepHHCTOCThIO ST =1000 (_QFH %, npuseneH-
n
Arl
HOH 30abHOCTBIO AR=1000

% W TDHUBENEHHOH BJAKHOCTLIO
o

wi=1000

%. IlpuBeneHHble XapaKTEPHCTHKH MO3BOJSIOT OI-
n

peleauTb ¥ CPaBHUTb MEXZIY cofofi 06illee KOMHUSCTBO CEPbI, 30JH
U BJary, BBEIeHHOe B KOTEJbHBIH arperar Ha | T BhipaGOTaHHOTD
napa uau Ha | I'kaa Tensaa NpH CHHTAHUH Pa3JUUHEX TOIJIHB.

TonmuBo ¢ mpHBENEHHOH 304bHOCTBIO AR<C49 ® nNpuBeZeHHOH
BAaxHoCcThi0o WT<3Y cuuraercs Mago30JbHHIM H MaJOBJAMXKHBIM;
TOIUIYBO ¢ TIPUBEREHHOHN 30JbHOCTBIO AP=4=109% u mnpuseleHHOH
BlaXHOCTbI0 WT==3-+8% dABasercs CpegHEe30JbHBIM H CpeldHe-
BJIaXKHBIM, a TIPH NpeBbIIIEHHH YKa3aHHBIX 3HAYEHUH — BbICOKO30J1h-
HBIV H RHICOKOBJIAKHBIM.
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§ 3. BuiGop TemioHocuTeNn

Bbidop BH1a TeNJOHOCHTENISI U €r0 NapaMeTPOB 3aBHCHT B OCHOB-
HOM OT Xapaxrepa o6CIYXKHBAeMBIX CHCTeM (OTOMJEHHS, BEHTHJIA-
LHH, TOPSIYEro BOAOCHAOKEHUST U TEXHONOTHYECKUX HYXKI).

Cornacyo CHull II-T'.10-62 «Tenaosere cern. Hopabr mpoexru-
poBaHHA», B KaueCTBe TeIJIOHOCHTEJS B CHCTEMAX LEHTPAJH30BaHHO-
ro TemaocHabKedus NS OTONJIEHHS, BEHTHJALHH U IOPSIYEro BOJO-
CHAOXeHHs] PeKOMeHLYIOT, KaK [IPaBHJ0, MPUHUMATh BOAY NPH TEM-
nepaType BOIBI B TiofaiomieM TpyoOonporoxe paBuoH 150°C, Opnako
TIPH HAJHUUH TEXHOJOTHUECKHX NPEANDHUSTHH, TPebyIollUX B KayecT-
BE TEIVIOHOCHTEJST Nap, NOCAeAHHH MOXKET OLIThb HCHOJb3OBAH H HJs
rennocHabxenns. Haxowen, B cayuyaax, Korga napoBbBle Harpysxii
He npesbimaioT 20% 061HX, MOXKHO TPHMEHATb ABA TENJIOHOCHTENNA:
W map 1 BOZY.

B psine cmyyaeB pemiuTh BONPOC O BHIGOpPE TENIOHOCHTENS, a
TaxKe MOCTPOUTb rpaduKu pacxofa Tenja MOMKHO JHIIb COBMECTHO
C TEeXHOJOIAMH, 3HAIOUWIUMH OCOGEHHOCTH TOTO HJH HHOTO NPOM3BOI-
CTBA.

§ 4 BeiOop THNA U KOJHUYECTBA YCTAHABJIHBAEMbIX
KOTEJIbHBIX arperaTos

CoBpeMeHHble KOTeJbHbIE arperaThl XapaKTepH3ylorcs AuGo Term-
JOTPOH3BOAUTENBLHOCTBIO B ['Kaa/t (B OCHOBHOM BOJZOTpeHHBIE KOT-
Abl), Tu60 HOMHHAJbHONR NApONPOH3BOAUTENBHOCTBIO B T/4 (Iapo-
Bbie KOT/AH). IIpH 3amaHmUBIX BulE M mapaMerpe TEIJQOHOCUTE]A,
poxe TONNHBA U CIOCOGe CXKHIraHHA BHIGOD KOTEJALHOrQ arperara
3aBHCHT OT BeJHYHHBL! TeIJIOBBIX HArPy30K, ONpefenaseMbX (Kak
ObLIC YKA3aHO paHee) JJs TPeX PacUETHHIX PeKUMOB — MaKcuMalb-
HO 3HMHEro, CPEHEOTONHTENBHOrO U JETHEr0.

KonnyecTtBo ycranaBmHBaeMbIX KOTeJbHBIX arperatos onpegens-
eTCs TIOCNEeAOBATEJbHBIM JeNeHHeM PacyeTHLIX Harpy30K Ha BHIODaH-
HYIO Tap0- WX TEIIONPOU3BOXHTEJbHOCTh TOTO HJIH HHOIO KOTeNb-
Horo arperara. [lpH Bbifope TemAO- ¥ TNapPONPOH3BOAKMTENBHOCTH
KOTeNbHOTO arperaTa pPeKOMeHAYeTcd COOJI0AaTh CAEAYIOLLHE YCJ0-
BHA:

l. He momHo 6biTb MeHbuie ABYX H GOJbIIE YETHIPEX — LIECTA
KOTe/NbHLIX arperaroB (IocjefHee KOJAHYECTBO OTHOCHTCA K 4yryH-
HBIM XOTJaMm).

2. Kax mpaBuso, AOMKHB yCTAHABJAHBATLCH  ONHOTHUIIHBIE KO-
TeNbHbIE arperathl ¢ OAHHAKOBOH NPOU3BOJNUTEIbHOCTHIO.

3. Msvienenue 3arpys3kd KOTEJbHEIX anperatoB s OTHEJIbHBIX
PeXUVOB He TOJKHO, N0 BO3VOKHOCTH, BBIXOAHTH 32 TNperenbl
HOMHHAJbHOM Ha +25%.

4. B oTonHTEIbHO-TPOU3BOACTBEHHBIX U TPOU3BOACTBEHHBIX KO-
TEJNbHBIX PE3EPBHBIE KOTEJbHBIE arperarhl yCTaHABJAUBAIOTCA JHIIL B
TEX CJAy4asix, KOrja 10 YCJOBHSM TEXHOJOIHH TIPOH3BOJCTBA Tepe-
PBIB B CHAOXEHHH TEMNOM XONYCKaTh HEJb3d.
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5. B oTonuTeABHLIX KOTEJIbHBIX pe3epBHbie KOT/Abl He YCTaHaB/in-
BAIOTCA. :

6. Ilpu manoxoaeGaiomefics TeNJOBOH HanpysKe NpernouTeHHEe
caeiyeT OT4aBaTh KOTEAbHBIM arperataM ¢ OGofblled eXMHHYHORN
fIPOHU3BOAHTENbHOCTHIO.

Tlpu WCnoMb30BaHHK CTapbiX KOHCTPYKHHH KOTVIOB, HanmpuMep
NpH PEKOHCTPYKUHMH KOTEJIBHBIX, €CJM HEH3IBECTHA pacueTHas Ten
JOTPOH3BOJAMTENbHOCTD TeX HAH HHbIX KOT/IOB, €€ MOXHO OPHeHTH-
POBOUHO OLEHHTbL IO BEIHYMHE YAJIbHOTO TIapoCheMa:
gﬂ K2/m2-4 — NIl MAPOBBIX KOTJAOB H YAEJbHOTO TelIOoCheMa;

K
H KKaa/m? .4 — 1as Bogorpefiunix Kora08. [as aToro HyXKHO JAHWL
K
onpeneauTh NOBEPXHOCTH HarpeBa +koma Hx (B #?). 3naueHus

BEJHYHH IT" H -~ TpuBelleHb B Tada. 1.5.

K K
Ta6anua L6
OpHeHTHPOBOUHbIC 3HAYEHUH YACALHOro NAPOCHEMA ¥ TeRAoCheMa
AAst PA3AHYHLIX THAOB KOTAOB
=¥ | aH, =3 Q/H,,
Korant Sﬂi cha/zllfu"e E:‘;i xxaa/nx"u
S) Qg
Bypoii yeoss Hposa u rop
Yyryuutie:
¢ BHyTpeunuMu Tonkamu . . | 3—5 | 2000—3000 | 5—8 | 3000-—5000
» BHEHIHUMH » ... (11141 7000—9000 [12—15| 8000—10000
HKaporpy6ume . . . . . . .| 8—12] 5000—8000 |i4—25 9000—15 000
Boporpy6utle ¥ BepTHKABHO-UH-
Aueapuyeckse . . . ., . . |15--25] 10 000—15 000]20—30] 13 000-—20 000
JKudroe
Antpayur u 2a3006pa3noe
TONAUBO
Yyryunsie:
¢ BHyTpeunumu Ttonmkamw . . |{0—11] 6000—7000 |i1—12( 7000—8000
» BHEIHHMH » .. {15—18j 10 000— 12 000{15—20| 10 00013 000
Kaporpybusie . . . . . . . |[14—25 9000—15 000[20—30] 13 00020 000
BonoTpy6uble ¥ BepTHKAMbHO-LH-
JAuMMApuYeckwe . . . . . . |20—30[ 13 000—20 000)25—35] 15 000—23 000

Hna coBpeMenHbIX KOT/IOB TIoBHINeHHOH Momumoctd (JKBP-20,
[1TBM u 1. n.) 0pu MeXaHHYECKHX WAH KaMEDHbIX TONKAX Bue 3aBH-

D
CHMOCTH OT pORa CXKHUT2aeMOro TONJAMBZ 3HAYCHHUS = u == MOTYT

H, H,
JOCTHraTb  3HAUMTENABHO  OOJAbIIHX  BeAHYHH: T =30 000 =
K
. D
+35 000 xxaa/m2-4 0 COOTBETCTBEHHO 1—1—“ =45 =55 xe/m?- 4,
1.4

13
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§ 5. Buidop 3HaueHHH BeJIMUMH TeNIOCbheMa

3HaueHnsl BEJIHYUH TENJIOCHEMa, TPHBEAeHHble B TaGa. 1.3, B He-
KOTOPBIX clyyasx yCTaHaB/AMBAIOTCA B 3aBHCHMOCTH OT pa3Mepa
TONKH (HampuMep, NpPH NPOCTHIX KOJOCHHKOBBIX Dellerxkax), B
GONbIINHCTBE K€ CAyUaeB — 0 TEXHHKO-3KOHOMHYECKHM coobpa-
KEHHSIM,

. Ilpennonokum, yTo B KOTeJbHOH yCTAHAB/AUBAKT TNapPOBEIS
KOWIb ¢ JpasaenueM napa 0,7 aru u Huxke. Kax H3BeCTHO, TakHe
KOT/Ibl He MOTYT ObITb O00ODYAOBAHbl BONSHBIMH 3KOHOMAaH3epaMu
H3-3a MaJIOTO TEMIEePaTypHOro mepenajna MeXjay reMneparypoll Iiu-
TaTeJbHOH BOJAbI M TeMrepatypod HachimeHus. (CjlegoBare/pH0, 3HA-
qeHHe KOo3(PHUHeHTa NIOJE3HOr0 JAeHCTBHS KOTEJIbHON yCTaHOBKH
OyIeT H3MEHATHLCS TVIABHBIM 06Da3oM B 3aBHCHMOCTH OT H3MeHEHUA
HOTGPH TemJa C YXOAAMHMH rasaMu @z, KOTopasi Iponopiuosanbia
TeMneparype yXON4UIHX ra3oB (B JAHHOM cayyae TeMIeparyvpe ra-
30B 32 KOTJIOM). TeMneparypa e rasoB 3a KOTJIOM, B CBOIO Oue-

H

D <

pelb, H3MEHACTCH B 3aBHCHMOCTH OT 17 HJIH;]Q—. Taxkuum 00DAas30oM,
K K

BONIpoc O TOM, 4TO BbITOJHEE. yCTaHaBJAUBATL JaH JHIIHAA noTed H

D
TeM CaMbIM IIOHHXKAThL -I;'-H—, a CJeoBaTENbHO, NOBBILIATL B THUYHHY

K

xoa(pdunyesTa noJe3HOr0 JEHCTBHA U YMEHbIUATH PAcXO] TONJIHBA
B uau, #ao60por, yMEHBMIATH YHCAO KOTAOB, HO MOHUMKATH BelHUH-
Hy KOS(QpulHEHT2 NOJE3HOr0 TeACTBHS H YBeJHYHBATH PACAOI TON-
JHBA, JOJXKEH pEellaTbCd HAa OCHOBAHHH 3KOHOMHYECKHX cooBpaxe-
HHH, TpHyeM JOJIKHB ‘ObITb CONOCTABJACHB eJHHOBDEMEHHLIE 3aTpa-
Thl ¢ SKCHJYATAUHOHHBIMH PaCXOXaMU H BLHISIBJCHLI CPOKH OXxynae-
MOCTH yCTAHOBKH,

2, B KOTe/bHOI yCTaHaB/JMBAlOT TNapOBbie KOTJbL NOBBILIEHHOTO
JLaBjeHus, 060pyayeMble BOOSHHMY 3KOHOMaksepaMu. Kak u 8 pa-
HEee DACCMOTDPEHHOM CJyuae, €CJH DasMepbl TONKH, d XKPOMe TOro,
H HAaJeXKHOCTh UHPKYJIAUHH B KOTJe He NPeAONnpedeJsoT KOMHUecT-
Ba CHHMaeMOTO TemnJa, OCHOBHBIM YCJOBHEM AJs BbIGODa BEIUYHHBI
kosdrpuLHeHTa [10JIE3HONC AeHCTBUS KOTEJBHOH YCTAHOBKH SBIAETCHA
TakXe TeMneparypa yXOHAIlHX Tas0B, IPHYEM HMeeT 3HAUeHHE HE
TOJIbKO TeMIleparypa rasos 3a KOTJOM, HO U TeMiepaTypa NoJorpe-
BaeMo#i Boxwl. Ilpu 3amanHOM mepenale TeMIEpaTyphl NMoI0orpeBae-
MO BOABI TeMIEpaTypa yXOAAIIHX TasoB GyieT TeM HIHKeE, 4eM
HUXKE TeMIeparypa rasoB 3a KOTJIOM H, CJlefoBaTenbHo, 6vier 3aBu-
CeThb OT gi HIH o Haupuirogueliiiee 3HayeHde TeMnepaTypl

K K
YXOJSLIHX Ta30B BLISBJAAETCA NPH COMOCTABJEHHH OTAENBHLIY BapH-
AHTOB H HAXOXIEHHH MHHHMAJbHBIX CPOKOB OKYNaeMOCTH VCTa-
HOBKH.

3. Ilpu ycTaHOBKe B KOTEJBHOH BOAONPEHAHBIX KOTJIOB M BOIAHBIX
3KOHOMAaN3ePOB COOTHOINGHHE MEXKAY TeMIepaTypaMH JBIMOBBIX Ta-
30B U TMOZOTpeBaeMol BOXbI He pergaMmentupyercs. [Tosromy remme-
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paTypa YXOAAIIHX Ta30B MOXET MalaTh A0 BeCbMa HH3KUX 3HAUe-
HHH, 3@ HCKJIOYEHHEM TeX CayuaeB, KOrla TPHXOJAHTCA OrpaHH4H-
BaTbCd €CTECTBEHHOH TATOH.

3HaveHHe TeMmepaTypbl YXOAAUIHX Ta30B 38BH‘LHT JHilb OT BEJIH-

yHHB TIOBEPXHOCTH HAarpepa XOTJOB (T. €. OT —) H 3KOHOMAaf3epos,

a TaK¥Ke HX COOTHOMEHHH. DTH COOTHOIIEHHH .Bblénpa}or CONOCTaB-
JIeHHeM BADHAHTOB, yYMTBIBAsi CTOMMOCTh 1 m? moBepXHOCTeH Harpe-
Ba u NOJydyaeMble NPH 3TOM THIDaBJIHYECKHE U aIpONHHAMHYECKHE
COTIPOTHBACHHUA. .

§ 6. BriOop KOHCTPYKIIHI TONOK U HX pa3MepoB

HaMerus ofumiee xOJUYECTBO U THI yCTAHABJAHBAEMBIX KOTJOB,
BBIGHPAIOT B COOTBETCTBHH 'C POAOM TOILIMBA KOHCTPYKUHIO TONKH H
OCHOBHBIE €& Da3MepEl, T. €. AJIHHY 3ePKaja ropeHus [, MIHPHHY ee
b w BHICOTY TONOYHOrO NpPOCTPauCTBA A. 3aTeM MOACYHTHIBAIOT ILJO-
manb 3epxkana roperus R=Ib (B #?) u o06bBEM TOMOYHOIO NPOCI-
paHcTsa

V.=hR M8

3Has pa3Mepbl TOMOK M TEIJOBLIE HANPSIKEHHA H TpHHHMARA
3HaueHHe Ko3pPuIHeHTa MOJe3HOro AeHCTBUA KOTEJNbHOH YCTAHOBKH
(c mpoBepKoli ero B faJbHeHllleM) DaBHBIM IIpH HAJAHYHH 3KOHOMaH-
3epoB 11=0,7+-0,9 u 6e3 sxonomaiizepoB 1 =0,6-+- 0,85, onpexens-
10T BhipafaThiBaevioe OZHHM KOTJIOM KOJHYeCcTBO TelJa MO ypaBHe-
HHUSIM

Q=
Q=

c:u|o

R+ xraa/u; (1.2)
Vi

T KKQa/d. (1.3)

'1‘

Huxnue npexensr 3Hauenuit Ko3builHeHTa NOAE3HOTO ACHCTBUA
OTHOCATCA K KOTeJAbHBIM, paGOTAOMHM Ha HH3KOCODTHOM TBEPAOM
TOImIMBE (6ypbIX VrafAxX, Topde H T. 1.); BepXHHE TNpese]s — K
KOTeJIbHBIM, PabOTalOmHM Ha XKUAKOM ¥ ra3006pa3HoM TOIJIHBE.

IMocne peneHus monyyeHHOW BeJMUYHHB HA NOBEPXHOCTb Harpesa

KOTJa HAaxXONAT HOBOE 3HAYEHUHE OTHOUIEHUA FQ Hjax Toc/e nocje-

Kk
NYIOUIETQ Je1eHHs HAa SHTAJbIHIO HOpMaJbHOro napa (640 kkaa [ke) —
Dy .
3HayedHe OTHOMIEHHUS I;i‘ B cayuyae 3sHAUHTENbHEIX DacXOXAEHUH
K

MeXK 1y NPHHATHIMH DaHee no taba. [.0 ¥ NOJdyyeHHBIMH H3 ypaBHe-
. D
uuf (1.2) nam (1.3) Bennuunamu 17" " 1—10— H3MEHSIIOT BeJIHUHHY 3ep-

& K

KaJja ropexus R (B 4acCTHOCTH, ee JJIHHY [) HAH BeJIHYHHY 0O6BEMA
TONOYHOrO HpocTpaHcTBa Vi (B 4aCTHOCTH, ero BHICOTY A).
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§ 7 CocraBieHue TENAOBBIX CXEM

IIpUHLKHNAAABHYIO TEIJMOBYIO CXEMY COCTABJAAIOT NOCTE TOro, Kak
OlNpeflesaT TeNJOBHIE HAlDY3KH, YCTAHOBAT HapaMeETpPhl TEIJIOHOCA-
1€J4 H BHIGEPYT THN YCTAHABJAMBAEMBIX KOTeJbHBIX arperaTos

B rensosoit cxeme orTofpaXkeHHl NPOTeXAlOIHe B ONpeTeTeHHON
0C/Jen0BaTebHOCTH TEIVIOBLIE NPOUECCH, CBS3aHHBIE ¢ TpaHcdop-
Mauuel TenJOHOCHTeAs H HCXOoXHOH Bobl [lpu cocraBaeHHH cXEMH
onpefesasercs BCe HeoOXxoAumMoe 060DPYyL0BaHHe, yyacTBYIOlIee B Bhl-
paboTKe TENIOHOCHTE/S 3afaHHLIX MAapaMeTpPOB, H YCTAHABTABAETCHA
B3aMMOCBA3b MeXKAy 3JAEMEHTAaMH 37070 oGopynosanns Haxowenu, ¢
MOMOIIBIO CXEMBbl YRAeTCH COCTaBUTb HEOGXOAHMBIE MaTePHAJbHBIE
GanaHCHl M0 OTHEJBLHBIM CTATbSIM PacXoha M MPUXOAa BeIpaGarLIBa-
€MOT0 TENJIOHOCHTEJS W HCXOAHOH BoAabl TemmoBas cxeva NpeacTas-
Jsier co6oft o CYMeCTBY NPHHATYIO CHCTEMY TeNIOCHabkeHuqa B Le-
JIOM, a CaMa cXeMa CJAyXKHUT ee HarJIsJAHOH HAMOCTD aunest

[Ipumepnl cocTaBieHUA TeNJOBOH CXeMBI NpHBeIeHH B rn1 X

§ 8 BobisBieHHE TEXHHKO-9KOHOMHUECKUX NOKa3aTelel

OcHoBHEIE 3amayHl, CBA3aHHBIE C YCTAHOBJGHHEM TEXHHLO IKOHO-
MHUYECKHX HOKa3aTesed, MOXKHO CBECTH K HAXOX/JAEHHIO ONTHVAJbHOI)
BapHAHTa NPOEKTHOr0 DELICHHS H ONMPENeJNeHHIO C€0ECTOHMOCTH BbI-
paGareiBaemoit | I'kaa Tenaa uau | T napa

OnruMa/ibHbBIA BapHAHT HAXOAAT B TeX CJlyyasfX, KOTLa TeXHHYe-
CKOe penieHHe NMpOeKTa KOTeJbHOH INPH 3aXaHHOH NPOH3BONUTENb-
HOCTHM W NIPH 3aJaHHOM BHAE TONJHBA MOXKET ObITb BLITOJHEHO B He-
CKOJABbKHX BapHaHTax

CeBecTorMocTb BBIPAGATHIBAEMOrO Ten/ja CJAEAYET ONDPeJeNHTh
B0 BCeX caydasx

I Onpedenenue ceGecToumocTu 8b.pabaToi8aeM020 TENAG

CeBeCTORMOCTD Bbxpa6a'maaewxoro T3 HAaXOIUTCA 1O BbIpaXKEHHIO

a= py6iTxan, (1.4)

ron
nae 33 — rofloBble 3KCNAYaTalHOHHbie 3aTpaTh B py6,
Qrox — rofoBo# oTHyck Tenna B I'kas
Tozosoil OTMyCK Temna MNOACYATHIBAIOT mo rpadukaM DacXofa Temxa, 118 Napo
BHIX KOTE/IbHBIX YYHTHIBAIOT TOMVIO BO3BPAWIAEMOr0 KOMIeHCaTa, T e

Qrox = Qrpmb — Gyou teon I KGA[200, (I5)
rie Qrpag — DACXOX Terva, NOPCUATANHELR o rpaduka,
vem fxom — KOJHYECTBO M TeMrepatypa BO3BpalllaeMOro B TeueHUe TOAa

KoHIeHcaTa
[osoBbie SKCANYyaTaALHOHHbIE 3aTDPATH ONPELENAIOT 10 yPaBHEHHIO

29 = 31"0“ + 93“ 3H + aBOI( + aaap + aamop - arex peM +
+ 906111 pacx py6/200, (1.6)
THE Sron — 32TpaTh Ha TOIUIHEO,
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Jsn ox— 3aTPATHl HAa 3JEKTPOIHEPrHIO;
Jpog — 3a2TPaThl Ha HCIONB3YEMYIO BOJY;
Jaap — 32TPATH Ha 3apaBoOTHYIO MIATY;
Jamop — AMOPTHU3AUMOHHEE OTUHCIECHHS,
Hrex pen — 3aTPATHl HA TEKYLIHH PEMOHT;
Ho6m pacx — 3aTpaTel 0OMLEKOTENLHbIE ¥ IDPOUHE DACXOABI.

3aTpaThl Ha TOMJIHBO

3 ron = koe BRLE

TOM

-+ CTp) py6/eod, a7

riae Ruor — K030 duuueHT, yUuTHBAKOWHMA CKAAJCKUE, IDAHCNOPTHbIE H MpPOUYHE TO-
TeDu; NPHHEMAETCH DPABHBIM: NPH CXKUTAHWW KUAKODO H rasoolpai-

HOTO TOM.IMBa ~ 1,055, mpu cxKHMTaHMM TBepAoro rtomnusa ~ 1.06
B — yacoBofl pacxos TOMAWBA B T/4 Ha OJHH KOTeJ NPH MAKCHMAJIbHOH Ha-

TpYy3Ke;

n — KOJIHUeCTBO YCTAHOBAEHHBIX K01J10B (6e3 pe3epBHBIX);

hron — YHCAO0 4YaCoB HCHNOJAbL30BAHHA

YCTAQHOBJEHHOH MOUHOCTH KOTEIbHOA

B TOJ; ONPEAEJIACTCa AeJCHHEeM roJ10BOH BprleﬁOTiKH TensAa Ha ycTa-
HOBJICHHYIO TeIJIONPOU3BOILUTEABHOCTD KOTEJBHOH;

Cron — CTOHMOCTb  TOIIHBA

B pyb/T;

dpaHKo-cTaHUUs  (DPUCTaHb)  OTNPaB.IeHHS

Cqp — CTOMMOCTE TPAHGNOPTHPOBKM TOM/MBA 'CO CTAHIHMH (MPHCTAHH) OTOpaB-

JleHus 10 KOTEJbHOH B pYyb/T

CTOMMOCTh TBEpPAOTO TOMIWBA TpHBeleHa B TaGa. I3 H mMpHHATA WO 1efcTBY-
IOLUM MPeHCKyPaHTaM ONTOBLIX TeH (pPAHKO-CTAHUHA (MPHCTAHD) OTADABICHHS.
CTOHMOCTb KHIKOrO TOMJHMBA YCTAHABIMBAIOT B 3aBHCHMOCTH  OT TOSICHOTO

, JeJeHds, oHa MoxKeT ObITh NpHHATa mo Tabx. [ 6

MosicHble LEHH HAa Ma3yT

Ta6auma 16

Masyr

TosicHele UeHBl B p /OfT

I 11 ’ I

Maunoceprucrriit
BricoxocepuHCThI

25,5 28,5 | 32,5
23 26 30

K I mosicy oTHocsTcs. pafionsl AsepGaitaxana, Apmenun, I'pysuu, Kpacio-
#sapckord H CrtaBponoJbexoro Kpaes, KyiiGoimesokoit 06a., Moagasun, pafloHsl
UeHTpanbHoi dacty 'Colo3a, benopyccus, Yxpanna, 3akapnaree, 3anagublit u KOx-
Holfi Kasaxcra#, [IpuGantufiockue pecny6auxy, Jlennnrpaickas n MypMmauckas o6-
nactd, Kapeausi, Bocrousnit n Cesepuniii Kaszaxcran, Komn ACCP Ko I noscv
otHocarted: Mpxynckas, Kemeposckast, Hosocubupekas oGnactn, Kpacwospekuh
xpait, Tomekas n Uuruuckaa obnacru. K I noacy ornocarcs: ITpumopckuit kpaii,
Caxanunn, Xa6aponcxkuit xpafi, Ixyrckas ACGCP.

OrnyckHas cTOMMOCTh ra3006Pa3HOr0 TONAMBA TAKXKE B 3aBUCHMOCTH Of paii-
OHOB mMOTPe6/NeHHs DasNHuHA H cocrasaser 0T 14 py6. 3a 1000 x#3 (1aa Craspo-
noabexoro W KpacHonapekoro Kpaes) no 24 py6. 3a 1000 »#® (a1s JleHHHDNDAICKOM
o6nacru). dns MookBrl oTHYCKHAS CTOMMOCT Ta3006Da3HON0 TOMIHBA COCTABAS-

er 15 py6. 3a 1000 3,

CTOMMOCTb TPaHCMODPTHPOBKH TOMNHBA 3aBHCHT OT KA4ecTBA TOMIA3Z, 1ab-
HOCTH paccTosiHug M cmoco6a mepeBo3kd. B tabn. 1.7 u [ 8 npuBomsTcs HexoTOpbie

€DelHHe JaHHble.

B uucauTene YKa3aHa CTOHMOCTb MepPEeBO3KH TBepJAOT0 TOIVIMBA, B 3HaMveHare-

Jle — Masyra.

17

OnextponHas 6ubnuoteka http://tgv khstu.ru/



Ta6auua 17

Tapu( #a nepeso3Ky yris ¥ MazyTa no XKeJNe3HOLOPOKHHM NYyTAM

Paccroause CrouMocTb ’ Paccrosinde ' CToHMOCTh } Paccrosune ’ CrouMocTh
B XM B pyb/T I B Kut B pyb/T B KM B pybfT
Ho 50 0,55/1,1 1 200—300 1,13/1,9 Ho 1000 2,95/4,2
50—100 0,65/1,3 300—400 1,40/2,3 » 2000 5,17/7,5
100—200 | 0,88/1,6 !] 400—500 | 1,62/2,6 » 3000 9,45/10,8

Tabauua 18

Tapu¢ Ha mepeBO3Ky yris H Ma3yTa aBTOMOOH/IbHEIM TPAHCNOPTOM

PaccTosiHHe CToumMoCTh l Paccrosnte CToHMOCTb ! PacctosinHe CTOHMOCTH
B KM, JO B pyb/T B KM, AO B pyb)T ‘ B KM, RO B pybjT
1 1 ;

1 | 0,26/0,43 k 15 1,06/1,77 ’ 30 1,9/3,18

5 0,5/0,83 20 1,29/2,17 40 2,11/3,52

10 0,78/1,32 25 1,43/2,39 f 50 2,5/4,18

3arpaTte Ha [OTPebaseMyio 5/1eKTDO3HAPrHIO
Fon.on = N hpon Con.ou PYD/200, (1.8)
rie N— YCTaHOBJCHHAA MOUHOCTD sneKTpommraTeJxeﬁ B K8T,

h]\on — YHCJIO0 YaCOB HCIOJL30BAHHA ycm-ﬂomenmoﬁ MOLIHOCTH KOTEJbHOH

B TOLY;
Csu om — CTOHMOCTb J€KTPOSHEPTHH 33 | K8T-4 noTpefaseMoll ” MOIHOCTH
(OpHEHTUPOBOUHO MOMXKeT Onith npuusara 0,02—0,025 py6/x6T-u).

3aTtpaTh Ha HCIOAL3YEMYIO BOLY
C (1.9}

SBOR =D
e Duaxc — MaAKCHMAaJbHLIA 9acoBOA pacXof BOJIB, YYHATHBAKLUUH THTaHHE KOT-
JI0B, MOMIHTKY TeIAOCeTeH, pacXol Ha ropsyee BOLO"HAOXKeHHE, BO-
LOMOATOTOBKY, NpOYHE TeXHHUYECKHE ¢ XO39HCTBeHHME HYXKAB B
c6poc B NPOAYBOUHHII KOOl B T/4;
ltrog— WHCJ0 YaCOB HCMOMb30BAHUA YCTAHOBAEGHHON MOMHOCTH KOTENAbHOH
B rofy;
Crog — cToHMOCT: | 13 n0GaBouHON BOAB (HpH OTCYTCTBHH LaHHEMX 3aKas-
YHKa ODHEHTHDOBOYHO MOXeT Gwith npuuara 0,03—0,05 oy6/T).
3arparsl Ha 3apaGOTHYIO fVIaty ‘
(r.10}

asap = Kun- on; Csapv

Makc hroa BOJ»

rae Kmy — ODHEHTHPOBOUHBIA  INTATHH KophHuIIHeHT, mpmH}mae[MHﬁ no

Tabx. 1.9 B 3aBHCHMOCTH OT TEMJ0TNPOH3BOAHTENBHOCTH KOTeIbHOT,
poaa CKHUraeMoro TONJXBA, THIA YCTAaHABAWBAEMBLIX KOTJOB H C€TZ-
TeHH MEeXaHH3alHH H aBTOMATH3alMM KOTEAbHOH; -

Quor — TEMIONPOH3BONUTEALHOCTb KOTeNbHON B ['KaA/4;

Caap — CPEJHETO/0BAA 3apiNaTa OAHOTO UEN0BEKA C COOTBETCTBYIOIIWMH Ha-
YHCAEHHAMH, MOXeT ObiTh YCROBHO NpHHsTA pasHoil 1000 pyb/eod.

3aTpaThl Ha aMODTH3AUHOHHbBIE 'OTUHCIEHHS

38M0p == P1 Cc'rp + P2 CQ@ Pyé/eoay (I.Il)

rie Py — npoueHTHBE OTUHCIEHHS OT CTOMMOCTH OOLLECTPOUTEABHEIX DAGOT
g ‘(nprHHMatoTes ~3,2%); :
Cerp — CMETHAS CTOMMOCTb OOLIECTPOUTENLHEX palioT B Py6.;
18
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Ta6bnuua 19
OpHeHTHPOBOYHLIE WTAaTHHE Kodpdunuedtl Km: Ha I'kasfu
s pa3sAHuMbiX KOTEJAbHBIX

3naveHne WTaTHOTO KO3(dHU-
TQHHOHDOHS- LHHEeHTa TONJWBa
BOAHTENBHOCTD
Tun yCcTamaBJIHBaeMOro KOTJa KOTeJIbHON
B I'Kaafu KHAKOrC H ra-
TBEpAOTO 3006pasHoro
1,5 7,5 7,5
UyryHHble CEKLUHOHHbIE 6 5.5 4.3
CranbHble:
7 4 3,3
8on0oTPYOHBle (mo 10 7)) . . . . 12 2,6 2
18 1,75 1,3
{ 36 0,9 0,65
BomOTPYGHble (10 50 [xkaa/4) . . i 3(5] 8’35 8’25
150 0,5 7,22

Py — NpOUEHTHBIE OTYUCACHHS OT CTOHMOCTH OGODYJOBAHHA € MOHTAKOM
(B cpenHeM MoryT ObiTb B3SATH ~.8,2%);
Coc — cMeTHAS CTOHMOCTb OGODYI0BAHHS H ero MOHTaxXa B pys.

CMeTEas CTOHMOCTb OMpPEAeNsieTcss Ha OCHOBAHMH JAHHHX CMETHO-DHHAHCOBMX
pacyeros. TIpy OTCYTCTBUH TAKOBHIX ODHEHTHPOBOYHO MOMKHO HCIOJB30BATh JaH-
Hole Taba. 1.10 u 1.11.

3arpatel Ha TeKymHil DeMOHT NpPHHHMaKT B pasmepe 20—30% 3arpat Ha
AMOPTH3ALHIO H, CREJ0BATENbHO, 10 ZCUATHBAIOT N0 BHIPAXKEHHIO

Frex.pem = (0,2—0,3) Famop pybjeod. (1.12)

3arparhl Ha ofmexoTenbHEIe H NMPOYHE DPAcKogbl HPHHHMAIOT B pasiepe 30%
CYMMBl aMODTH3ALHOHHLIX OTUHCJHEHHH, NojoBoro $oHZa 3apmaaThl M 3arpaT Ha
TEKYLUIHH DEMOHT, T. e. '

Foom.pacx = 03 (Javop + Isap -+ Irorpews)  PYG/200. (1.13)

II. Buiagaenue ONTUMAALHO0 8APUAHTA NPOEKTHO20 PeULeHUs

Ilpyu cpaBHeHHH BaPUaHTOB MPOCKTHLIX PEINEHHH N0 HUM OMPeeNsIoT KaK Ka-
fh.iTanbuble GAaTPATH, TaK M SKCMAyaTanHOHHble pacxoxsl. Eciu kKanurtanpHbe 3a-
tpath nepsoro Bapuanta Ci=~Ccrp+Cos OONbINE KANMHTAJBHBIX 3aTPAaT BTOPOTO
C11=Ce1p+Coo, a KOINIYaTALHOHHBE PACXO/BI MEPBOro BapHanta X 31, BaoGopor,

MeHbIe 3SKCNJAyaTallHOHHBIX DpacXxoAO0B BTOPOrc BapHAaHTa 23“, TO Bblﬁop OMNTH-

MaJbHOrO ‘BapHaHTa OPOH3BOJMTCH O MHHHMANbHBIM pacyeTHLIM 3arpaTaM.

Pacuerspie 3atpaTH KaXXJOTO BaDHAHTA ONPENEISIOTCS [0 BHIPAXKEHHIO

P=33 4 E4C py6., (I.14)
rie X3 — ronoBble SKOMJAYaTalMOKHLIE PACXOIb B DY6.;

C=C¢rp+Cos — KanuTanbHLle 3aTPATH B Pyb.;

Ex — nopMaTuBhbill KosdpduuHuent mhdekTuBROCTH.

HopMmaTusubii xos®duunent obOEeKTHBHOCTH ecTh BENHUHHA, 06PaTHO MmPo-
TIOPLUHOHANBHAS CPOKY OKYMaeMOCTH Iy, KOTOPHIH J/NS KOTENbHEIX YCTAHOBOK Da-
sed 7—I0 romam.

Takuum o6pasowm,

E, =

1
— =0,14—0,I.
. Ty
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Ta6auuna [11

CTpyKTypa KamHTalbHbiX 3atpar B %

Tonnuso
ras H Masyr yroJsib
Tun Kota0B

CTpPOUTEJb- 060opy-| CTPOHTENb- o6opy-

HbIE MOHTaX| JOBa- HBI& MOHTaX| jxoBa-

paGoTht HHe paboThl HHe

JKBP-20 . . o 36 17 47 41 15 44
JKBP-10, ,[[KBP 65 o 42 19 | 39 46 13 41
OKBP-4, L[KBP 25 . . .. 42 21 37 45 17 38
MTBM-50 . . R 56 18 26 — — —
TBC-8 . . . . .. . .. 45 20 35 — -— —
TBr-4 . . A, 48 19 33 — - —
BrJ, MM3 «u ™3 . . . 54 18 28 54 18 28
KB-TM-20, KB-TM-30 . . .| 65 35 - — | =

Faasa 11

KOHCTPYKUHH KOTJIOB H TONOYHBIX YCTPOHCTB,
YCTAHABJHBAEMBIX B OTONHWTEJABHO-NMPOH3BOACTBEHHBIX
KOTEJIbHBIX

B taba. 111 npuBoautcea cTpyKTypa KalMTAJbHEIX 3aTpat B Oy, ¢ MOMOILBIO
KOTOPBIX MOXHO ONpPeleauTh 3ampaThi Ha aMOpPTH3aUMOHHBle oruuciaenus (1.11).

B oTonnTe/NbHO-NPOH3BOACTBEHHBIX KOTENbHBIX YCTAHOBKAX MpH-
MEHSIIOT KaK 4yTyHHble, TaK H CTaJbHble KOTJHL.

Korga tennosbie Harpysku HEBEIHKH H He NPEBBLILIAIOT HA OIUH
xotea 1000 000—! 200000 xxas/* u ecau NpH STOM 1aBJEHHE Bbl-
paGaTeiBaeMoOro napa H TemilepaTypa HanpeBaeMOH BOJIb COOTBeTCT-

Beuno P 0,7 aru ity < 115°C, T0 yCTaHABIHBAIOT UYTYHHBIE KOT-
JIBl, @ BO BCeX OCTaNbHBIX CAydyasiXx — CTaJdbHble KOTJH.

§ 9. YUyryHHsie KOTJbI

B Hacrosilllee BpeMsi uyTryHHBIEC KOTJbI H3MEDSIIOTCS TENJIOTEXHH-
YECKHM I0Ka3aTeseM — KBaApaTHHIM MeTpPOM VyCJIOBHOH TIOBEpX-
nocrn Harpesa (1 »% VIIH), Ksagparureili MeTp yCIOBHOH NOBEpX-
HOCTH HarpeBa — Be/JHYHHA TaKOH NOBEDPXHOCTH Harpesa YyTyHHOTO
CeKHHOHHOIO KOTJa, KOTopas npH paboTe ¢ PYyYHBIMH TONKAMH Ha
COPTHPOBAHHOM aHTpAIHTe H TEIJIOBOM HanpsiKeHHH 3epkaJja ro-
penust, pasuom 500000 kxaa/sm?, xaer 10 000 kkaa/u Temaa npu
SHaYeHHH KOS((HUHEHTA INOJe3HOr0 AeHCTBHS He HUXKe 70%.
B nanbHefiem npennosaraercss ONpenensiTb pPasMephbl KOTJIOB IO
HOMHUHAJIbHOH HX TEIION POH3BOLHTENbHOCTH.

Bhinyckaemble Hameldl mpOMBIUIVIEHHOCTIO UYTYHHBIE CEKIHOHHBIE
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KOTJIbl NpeJHa3HaualoTcs B OCHOBHOM JJI CHKUICAHHS COPTHPOBaH-
HOTO TBEPJAOTO TOMJIHBA HA KOJOCHHKOBBIX (PeHIeTKaX C DYYHHIM 06-
CIyXKHBaHHEM, HO KOTOpLle NPH HeOOXOAHMOCTH MOMKHO MPHCIOCO-
OHTbL AJA CXKUTAHHS ra3000pa3Horo H KUJAKOIO TONAHBA.

DTH KOTJABI UMEIOT [Ba OCHOBHBIX THIA: MaJOMeTpakHble KOTJbi
C BHYTPeHHHMH TOIKaMH JJIS MOKBAPTHPHOTO OTOIJIEHHS Da3Mepov
or 1 mo 4 #2 YIIH u xoram mwaTpoBOTO THIA [/ YCTAHOBKH BD
BCTPOGHHBIX H OTJAEIbHO CTOAIIMX OTONMHTE/ILHHIX KOTEJbHBX C yC-
JIOBHOH NOBEPXHOCTLIO Harpena KOTJO0B 0T 7 g0 166 x2.

B cBoio ouepenb, KOTJB [IATPOBOTO THIA B 3aBHCHMOCTH OT UX
TENJONPOU3BOAUTENLHOCTH W VCJIOBHOH NOBEPXHOCTH HArpema I101-
paspensiiores wa xoTab: KU-1 ¢ moBepxHocThio HarpeBa 7—20 7,
KY-2—28—112 #? YIIH («YHusepcaa-b», «Yuusepcaa-6» u «YHH-
Bepcan-6M»), KU-3—56—156 x#% VIIH («Dueprus-3», «dueprus-6»,
«Tyna-1» u AB-2).

MexnunnenpbHoe paccTosiHHe CeKIUH 3aBHCHUT OT THIa KoTJja:
JAJIST MaJIoMeTpaXHbIX KOTToB H  koTiioB KU-1 pasHo 890 mm, nas
KU-2—1100 mm 1 118 KU-3—1330 101,

O .
9} e

|

by
it/

e oo — -

Puc. I1.1. Uyrynneifi Korea xoH- "Y"Fﬁ:f . b -
crpykunn BHUHMCTO-My L+ £ +FS

~ A ™~
Puc. [1.2. Cpensss ceKuHs KOT- S

Jga KoHcTpykunu KU-1 !

Manomerpancroii xorea BHHHCTO-Mu (puc. 11.1) paccuuran
Ha paGouee JaBJaeHHe 2 aTU U TeMnepaTypy Bolbl A0 95°; mocras.sa-
eTci B coGpaHHOM BHIE, B MeTaJJIHUECKOM KOxkyXe. YCTanaB/JHBa-
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eTcsl KOTeJl B HEXKHIbIX MOMELIEHUSIX Ha JIHCTe CTa/lH NO BOMJIOKY,
CMOYEHHOMY B IJIHHe, WJIH Ha KUpnuuHOH nmopcruaxe. Korea uMeer
OJHH BHXOAAUHKHA NOTOK ABIMOBHIX I'a3oB, YAaJAseMblX CBEPXY uepes
natpy06oK, NPpHCOGAHHAEMBIH K ABIMOXOAY. B xauecrse mapoBoro xo-
TeJl He HCIOJAb3yeTcsl, PacueTHas TenIONpPOU3BOAUTENBHOCTh HaHHLIX
KOTJ/IOB HaxoauTcsa B npesenax 10 000—42 000 xkkaa/u. Pexomennye-

VIBIA TENJOChEM B CPelHeM MOXKeT ObITh NPHHAT B Npelenax Q.

K
=8000=+ 10000 xxaa/m? -4 npu 3HaueHWH Kod(pGHUHeHTA noJge3-
Horo pe#icrsua n=0,7.

Korea KY-1 matpoBOro THna caMbiii HeGOJBIION N0 TEMIONPOH3-
BOLHTEJIbHOCTH (€CTeCTBEHHO, H 10 rafapHTaM) mNoCTaBAseTCA B
BHIE OTIeJbHBIX CEKUHH M BHIIYCKAETCA TOJNbKO KakK BOAOTPEHHBIH.
Oxnaxo ¢ napocGOPHUKOM, H3rOTOBAeHHBIH Mo ueprexxav BHHUUCT,

R
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]
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Puc 113 YyrymHelli KoTend KOHCTPYKUMH <YHHBepcad-6M»

MOXKerT paﬁOTaTb B KaueCcTBe NIapoBOro. Korexn NpeiHa3HayeH JJs
OTONJIEHHS OTJeNbHbIN 3/aHHH, H €ro MOXKHO pacnoJioXuTh B NOoABa-
Jdax Pacuernas TeNJONPOU3BOAHUTEJbHOCTL KOTJIOB 232TFOr0 BHAAZ B
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33BHCHMOCTH OT THIIOpasMepa M POAA CKHIaeMoro TONJAHBA KoJgeb-
jercst B mpedenax 75 000—170 000 xkaa/«, npH cpefHeM pexOMeH-

AyeMoM Ten.nocvaeMeHg =10000+12 000 xxaa/m? 4. Cpeinas cex-
X
IIHS ONOGHOTrO KOTaa NokasaHa Ha puc. [1.2.
Koraor K4-2 («Yuusepcan-5», «Yumsepcaa-6» u «YHupepcal
6M») mpenHasHauyeHb! AJA OTOIIEHHS rpynnsl 3gamuil. Hx pacuer-
Has Tel/JoNPOH3BOAHTENbHOCTE KoJaebaeTcss B Auanasone 150 000—

600 000 xKaa/4  TWpH  CpelHEM  TEIIOCbeMe Hg =11000 =
= 12000 xxaa/m?-u. Ilo cBoum pasmepaM H paCCTohﬁHmo MEeX Y

HHUNIEIbHBIMH OTBepCTHSIMH (paBHoMy 1100 mm) oHH oTHOCsTCH £
KCTJIaM IIaTpOBOro THHA cpelHell BeluuyuHB. KOTabl TakxKe nocras-
JSAKTCA OTAEJAbHBHIMH CeKIUsIMH U Ge3 H6apabaHoB mnapOCcGOPHUKOB.
[Tocennne NOMKHB H3TOTOBJSITHCS 1O CIIEHHAJIbHBIM YepTexaM.
Koren «Yuusepcan-6M» — MOJepPHH3HPOBAHHAN KOHCTPYKUHA KOTJId
«Yuusepcasa-6» (puc. 11.3). B Hem cnenad Gosee niaBlbIM BBHIET
TONOYHOH YacTH CEKIHH H yBeJHueHa ee NpouHocTb. Kpowe Toro,
HHa4e DacCIOJIOKeHbl KOMOCHHKH (BAOJb OCH KOTJA), H OIHH U3 Psi-
J0B BBHINOJHEH ONPOKHAHLIM, HaxoHel, pacliHpedHa M 10BeleHa 10
1030 um xonocaukoBas pemerka (puc. IT3).

Mockonckuil 3apon uM. BoiikoBa mocraBasieT 3TH KOTJbI He TO/Ib-
KO Kak Bojorpeiiibie, B couerannu c GapabaraMu-napocOODHHKAMHE
H KakK Inaposble.

Koraoe KY-3 («dueprusa-3», «DHeprusa-6», «Tyma-ls u AB-2)
OTHOCATCS K TPyIIe KOT.IOB HauGoJee MOMIHBIN, TEIJONPOH3BOIH-
TENLHOCTh KOTOPHIX H0X0oauT no 700000 xxax/« (npu cpeimeyr pac-

YeTHOM TeNIOCheMe 13—: 10000 -~ 12 000 kxaxa/m?-4), 1 npelHas-
X
HadeHH AJS HCHOJb30BAHHA B TPYONOBbIX KoTeabdiny  Korabl

«3Hepruda-3» u «DHeprusi-6» co6HPAIOTCS TOJABKO H3 CDLAHHN CEKIHH,
a BMeCTo J0GOBHX (MJAH KpafHH\) CeKnUH yCTaHaBLdBaloOTCA nepe-
Be@DHyTble CpelHHe.

Korten «Tyna-1» cobupaercs TOXKe H3 CPENHUX CEKIHH, HO BMECTO
J000BLIX HAH IepeBEepHYTHIX CEeKIHH orpakiae CcAd KHPIHYHBIMH
crenxkaMu. Korea AB-2 BeimonHseTca Kagk CO «pEeJHHMH, TaK H C
J060BHIMH (KpalHUMH) cexnusiMH. DBce 3TH <OTJB IOCTaBJISIOTCA
OTHeJbHBIMH CEKUHSMH H Kak BogorpeitHbi» .lapocGopHHKY 3aBO-
NaMH-H3TOTOBHTEISIMH He mocTasasiorcd. (pellde CEKUHH KOTJIOB
tana KY-3 noxasanw Ha puc I1.4.

[IpuBeneHHbe 3HAYEHHs CPENHUX TEIJIOCHEMOB XapaKTCpH3YIOT
OTJle/IbHble KOHCTPYKIMH JIHIIb OPHEHTUPOBOYHO, @ 1J/I51 TOYHOro pac-
YyeTa HX CJeldyeT NPHHAVAThL N0 KATaJOXKHLIM HJIH NACHOPTHBIM
JaHHBIM.

B ra6a. II.1 pausl HekoTopble TeXHHUECKHE XaDAKTEPHUCTUKH pac-
CMOTPEHHBIX KOTJOB,

24

OnexTpoknas Gubmuoreka http://tgv khstu.ru/



Juepe
- g3p . HERLS S

—

—

Jﬁ’é’ﬁ?[/ﬁ &
b =/ = = =

psgl

Puc 114 Cpenuue cexuuu xotaoB tuna KU-3
28

OnexTpoknas Gubmuoreka http://tgv khstu.ru/



Ta6anuua II1
HekoTtopble TexHHUecKHE XapPaKTEPHCTHKH COBPEMEHHBIX YYrYHHBIX KOT/I0B

B é{ | CTpouTeJbHBIE DA3MEpbl B WM
nt EE: - ‘
Tun xotia TunopasMepbl B oy 5858 |
YIH %‘g % B3 nauHa l ‘: § BbiCOTa
’ H¢E8ax ! aa |
] ]
BHUMCTO-My | 1,18; 1,5; 1,82, 2,14, 2,46; 215 320--560 I 460 1 1000
2,78, 3,1; 3,42, 3,74 !
8.4 11,2 14 30 i i 11 )
KY-1 2.6 16.8° o1 5. £ 890, 1145, 1400 | 1610 | 1980
«Vunsepcan-gs | 22 19,68 24,16 - 28,64 890 | oss_ns o060 | 1910
26,1' 33,8 ' 49,2 ° 49,2 ; ‘ l
33,12 37,6 42,68} | |
56,9 64 6 72,4 .
‘ | 19,8 242 28,6 33 37,4 506 I w0, 2465
ryausepcan-b» 36° 44 520 60 68 152615 . 1966 | 2030, 2
| 41,8 46,2 ’
L 76 ° 84 ‘
22,4 33 41,8 | \‘
“ymﬁ}”a“ ‘oot 76 [ 1030 | 1084, 1622, 2160 | 2670 | 2100, 2470
i
36,8 55,2 73,6 1205 ) ‘
2 7 287
«JHEePTHA-3» 13, 9. 73, Pt 97.9 1814, 2342, 2870 | 2945 | 2870, 2430
i
«Tyna-1» 18,2 89,4 81 1300 1710, 2250, 2785 | 2930 | 2938
57 ° 78,4’ 106,9 i !
«3Heprua-6» 21,8 40,3 52,7 1300 | 1689, 2217, 2745 i 2460 | 2350, 2770
56 ' 81 ' 105 |
1 5 42
AB-2 19,9 25,5 31 36,5 808 12862640 1750 2140
33,4 ¢ 41,3° 50,2° 50,2° 68' g
1
47,5 \ |
77 f | |

§ 10. CrasnbHble NAPOBbIE KOTJBI

CrasipHble XKOTJIBl yCTAHABAHBAIOT B OTONHTENBHBIX H OTONHTEMb-
ElO-H’pOH3BOI_1CTBeHHb1X KOTEJbHBIX, KOTd 4YTVHHblE KOTABl HH 10
BOeH MOILIHOCTH, HH II0 CBOEMY JaBJEHHIO He MOTYT 0GecHeuuTh
iorpebutenelr tenna. CraabHble KOTJH TakKe NOAPA3NeNsOTCs Ha
pOJOTpeHHble H TIapOBble, HO N0 CPABHEHHIO C UYTYHHBIMH DasjnuHe
3 HX KOHCTPYKIHsX OoJ/lee CYLIECTBEHHO H He OTpAaHHUHBAeTCsl JUlb
rO/IbKO NpUMeHeHHeM Oapabana-napoc6OpHHKA.

, Dcan nouru BCAKHH mapoBo# KoTedl (C H3BECTHBIMH TepeycTpoi-
TBAMH) MOXHO IPHCIOCOGHTb K pafoTe B KayeCTBe BOLOIDPEHHOrO,
fO 3HAYHTEJBHO CJI0XKHee, a 10J14ac H* HEBO3MOMNKHO NPHCIOCOOUTH
s0J0rpeliHbI KoTea K paboTe B xauecTBe naposoro. IlpumeHsembre

OTOTHTENbHO-IPOU3BOACTBEHHBIX KOTE/ILHBI X T2aPOBbIe KOTJALL — 3TO
JIaBHBIM 00pa30M KOT/BI C eCTecTBeHHOH THpKyJsuuel, T. e. 6apa-
paHHBIE KOTJIB. DTH KOT/Ib COCTOSIT H3 CHCTeMbl TRYG H GapadaHcs,

6

OnexTpoknas Gubmuoreka http://tgv khstu.ru/



OcHOBHbIC 3JTeMCHTBHI, HanGomaee CJH0XKHble H JOpPOTHE, B TAKHX LOT-
Jaax — Gapabanbl. Bonorpeutnle e KOTIB (32 HCKJAOUEHHEM XKapo-
TpyOHBIX) B OapabaHax He HYXI2IOTCS H KOHCTPYHPYIOTCS TOJNBKO
13 TpyO, oObeANHEeHHbIX B HaKEeThl HJIH 3MEEBHKH PAa3JIUUHON KOHQH-
rypanHH, HX CTOHMOCTb 3HAUyHTeJbHO HHKe NapoBBIX. B cucTemax
TEVIOCHABKEHHsI, B KOTOPbIX OTCYTCTBYIOT NMOTPeGHTENH mapa, cle-
JyeT yCTaHaBJAHBATb BOJAOTpeliHble KOT/b. [lapOBHEe KOTJB /15
BOJOHAIPeBa TIPHMEHSIOT JIHIIb TPH OTCYTCTBHH BOJAOIDEHHBIX
KOTJIOB

[TapoBrle cTanbHble KOTJBI, NpHMEHsIEMble B OTONHTENLHO-TIPON3
BOJACTBEHHON NpaKTHKE, NOADPA3NeNsoTCd Ha FOPH30HTAJbHO-BOM J-
Tpy:OHblE, BEPTHKANbHO-NUIUHADHUSCKHE H BEPTHKAJBHO-BOXOTPYS-
Hble. ['ODH30HTAABLHO-BOAOTPYOHBIE KOTMALl TelNepb He H3NOTOBJSIOT-
Csl, OHY COXPaHHJANCH JMHIIb B CTAaPblX KOTEJbHHIX, H i¢ HUMH TIPHXO-
IHTCA HMeTh Ae/10 NPH PEKOHCTPYKIHH KOTEJAbHLIX.

BeprukanbpHo-nuAuHApHUeckHe KoTae MM3, TM3 u BI'Jl same-
HAIOTCT Go/ee coBeplIeHHBIMU KoTaaMu M3K

Koraee M3K (puc. 11 5), paspaGoranubie LIKTHU um. Tonayuo-
B4, HMEIOT jBa THUHOpasMepa C COOTBETCTBYIOLLeH TMPOH3BOAHTEIb-
HocThio 0,4 1 | T/u HachimeHnHoro napa npu pabovyeM JaBJeHHH P =
=8 aTu W TpefHa3HaueHB! 1A 3aMeHb NeDeuyHCJEHHBIX BEPTHKa/db-
HO-IMIHHADUYECKUX KOTJI0B. [l coKUraHus ra3oo6pasHoro TOIIHBA
KOTJIBI IOJMIHOCTLIO aBTOMaTH3upoBanbl. Kotesm M3K cocrout u3 aByX
BEPTHKAJbHO PACHOJNOXKeHHbIX KOHHEHTPHUECKHX 00edaeK, MeXKO/b-
[[eBO€ TPOCTPAHCTBO KOTOPLIX NEDPErOPOKEHO [BYMS TODH3OHTAJb-
HbIMH (BepxHell | M HMXKHel 2) meperopojaxaMH. B 3Tu neperoponku
BBAaPEHO TPH psla BepTHKaJbHBIX TpyO6 J nuamerpoM 51/2,5 mm
v anauHofl 850 mu. Tomounas Kamepa — BHYTPEHHHH OHJAHHID, Tpei-
cTaBasoMMi coGOl BepTHKAJbHYIO XKapoBylo tpy6y. I'asoBas ro-
penxa 4 ¢ 3aBUXpHTeNeM & H BEHTHAATOPOM 6 DacnoJoxkeHa C
¢bponta korsaa. J{HMOBble rashl H3 CPeaHEH 4aCTH XKapoBOi TPyOHI
yepes CHelHadbHbId B Hell BHIPe3-TOPJOBHHY 7 NONAJaloT B cpeflee
IO BBICOTE MEXKKOJbI€BOe HNPOCTPAHCTBO KOTJIA H IMONEPEUHBIM
NOTOKOM OVBIBAKT BEPTHKAJIbHO DACHOJOXKEHHble KHIATHIbHbIE
TPy6H, a 3aTeM uepes OOKOBOE OTBepCTHE 8 YIaJMsAIOTCS ¢ MOMOIIBIO
natpy6ka 9 u awivococa /0 B anivoBylo Tpy6y. Ha ¢uanme 77 ye-
TaHaBJUBaeTcsl B3PbLIBHON kisamnaH. [[oBepXHOCTh HarpeBa KOTJ/IOB B
3aBHCHMOCTH OT NPOH3BOAUTEeNbHOCTH paBHa Hy=10 x? u Hy=
=30 #* (nocnennuil ¥ npuBeneH Ha puc. [1.5).

BeprukaabHo-gonoTpyOubsie KOTIAb. BeprukanpHo-BoporpyOHBIE
KOTJIb, HCNOJb3yeMble IJ OTOMUTENbHO-IIPOUSBOACTBEHHHX I[eJel,
OTPaHHYHBAIOTCS KaK IO IIPOU3BOAHTENBHOCTH, TaK U 1O padouum
napamerpaM (1aBJeHHIO H TeMOepartype).

[Taponpouspoputeabuocts atux ko110 no I'OCT 3619—69 ne
JOJIKHA MpeBbllaTh 75 T/4 mpu pafoueM [aBJeHHH BhpabaThiBae-
MOTo HacbileHHoro napa 13 aru. M3 Bcex CymIecTBYIOINHX KOHCI-
DYKUHH BepTHKaJbHO-BOAOTPYOHBIX KOTJIOB HauOOJblllee DPACIpOCT-
paHense nodyuusau kKoTan JIKBP ¢ naponpon3BoguTeIbHOCTbIO 19
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90 7/4. DT0 €AMHCTBEHHBIE KOTJbI, KOTOPble H3TOTOBJAAIOTCA CepHilHo.
B mocJennHe rois pa3paloTaH emle OAMH THIODPA3MEp 3THX KOT/IOB
NKBP-35, Ho CepHIHbIl BLIIYCK HX IIOKA He OCBOEH.

Korase IKBP. CranuoHapuble naposble koTabl JIKBP (1syxoa-
paGaHHble KOTJ/bl BOAOTPYOHbIE DEKOHCTPYHPOBAHHBIE) pa3paboTaHb
1IKTH um. [TonsyHoBa COBMECTHO C DHHCKHM KOTENBLHBIM 3a30J0M.
Kotanl Geiu paspaboransl 8 40-x rogax, a ¢ 50-ro roga Havanca uX
TOTOYHO-CepUAHHIH BuycK mox mapkoi JLKB. Bnocaencrsuu, B npo-
[lecce H3TOTOBJIEHHS W 3KCIJyaTaluH, 3TH KOTJbl NOABEPIAHCH He-
KOTOPBbIM H3MEHEeHHAM (COKpalleHa AJHHA TONKH, YMeHbIleHbl Wari
Tpy6 KUNSATHALHOTO Nyuxka W T. M) H ¢ 1958 r. BeimyckawoTest Mo
mapkofi JIKBP. 31 xoTabl npe1nasnadeHbl He TONBKO AJsi OTONH-
TeJIbHO-TIPOM3BOICTBEHHBIX Ieel H IpH JaBjeHuHH 39 aru MOryT
GLITL HCIOOJb30BaHbl B HeGOJbUIHX 2HEPreTHUYECKHX yCTAHOBKAX.

TumopasMeps sHnyckaemulx KoTos JKBP npusenennl B Taba.
11.2. Kotaer Tuna JKBP uMmetor 18a 6apabaHa: BepxHHH (JJHHHBIH
HJAH KOPOTKHI) W HHXKHHE (TOJNbKO KODOTKHI), a TakxKe 3KpaHHpo-
BaHHYIO ToNmo4Hyio Kamepy., TpyOr GOKOBHIX 3KpaHOB B KOTJIaxX Ma-
POMPOH3BOIUTENBHOCTEIO A0 10 r/¢ ¥ 1npu Jasaennu 13 u 23 aru
BEDXHHMH KOHIIaMH 32BaJbli0BaHH B BepxHeM Gapalane, a B KOTJIaK
npoussopureasHocthio 10, 20 u 35 7/4 ¢ KopotkuMH GapabaHawmu
NpHBAapeHbl K BEPXHHUM KousjaekropaM. HuXHHe KOHIB 3KpaHHLIX
Tpy6 BCeX KOTJIOB NPHBApEeHB K HHXHHM KOJJIEKTOpaM. ¥ KOTJIOB
NPOU3BOAUTENBHOCTIO 10 T/u ¢ gMuHHBIM 'GapabaHoM 3KPaHHDOB iHb
Takxe ¢poHTOBAS W 3alHdAA CTeHKH TOoukH. JlpogonabHo pacnoJao-
XKeHHBle GapaGaHbl COEAHHEHH Da3BaJbIlOBAHHBIMH B HHX THYTHIMHU
KUIOATHABHEIMH TpyGaMu, o6pa3yoIlUMH KOHBEKTHBHBIH KOTE/bHBIN
Ny40K.

Ilepex XOTeNbHBIM NYYKOM KOTJIOB TPOH3BOJUTENbHOCTBIO 10
10 r/4 pacmosoxeHa TOTOUHAs KaMepa, KOTopasd IJsl yMeHbILEHHs
MOTEPb ¢ YHOCOM H XHMHUECKHM HENOXKOIMOM [AEJHTCS KHPIIHYHOH
WaMOTHOH NeperopoOgKOR Ha JBe UacTH: COGCTBEHHO TOIKY H Kauapy

Tunopasmeper koriios JJKBP 1 ux ocHopHble napamMerpsl

Ta6auua 12

Haburounoe RabBJdeHHE Napa B aru

IMaponpo-

H3BORH- 3 23 39

TeJbHOCTh
B T/4 HACBIIEH- | meperpeThil HACBIEH~ | neperpeTe HaCHeH- | nmeperperniit

HBIH (250"C) HBIfY (370°C) HBI} (440 C)

2,5 JAKBP-2,5-13 - -

4 JAKBP-4-13 | NKBP-4-13 — — - -
6,5 AKBP-6,5-13| IKBP-6,5-13| 1KBP-6,5- 23| 1KBP-6,5-23 — —
10 JUKBP-10-13 | JKBP-10-13 [J{KBP-10-23 |JJKBP-10-23 | AKBP-10-39 | JIKBP-10-39
20 JUKBP-20-13 | AKBP-20-13 | JKBP-20-23 |[JKBP-20-23 - -
35 - JIKBP-35-13 - - - JIKBP-35-39
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poropanus. Mexny mepBLIM ¥ BTOPHIV pslaMH TpPyO KOTenbHOro
NyuKa yTaHaBJAHBAETCS HMIaMOTHAS 11€Peropoaxa, OTHeAI0Nas KHus-
THJIBHBIA My4OK OT KaMephl goropaHusl. Takuv o6pasom, mepshift
psax Tpy6 KOTeJbHOTo NMyukKa — 3alHHH 3Kpan KaMmepbl AOTOPaHHA.
BHyTpH KOTenbHOro myuka dYyryHHas Iepenopojka MAeJHT ero Ha
NepBbIil U BTOPO# rasoxoanl. BeiXo# rasoB H3 KaMephl AOTOpaHHS H
U3 Kotaa acuMMerpuued. [lpuw Hanuuuu mapomeperpesarenas 4acTs
KUISITHABHBIX TPYO He yCTaHaBJAMBAETCs, mapoleperpeBartenb pasMe-
L[aeTcst B MEPBOM rasoxo[e IocJe BTOPOTO H TPETbero psifa KHUMs-
THIBHBIX TpY6. Bona B TpyGn 60KOBBIX 5KPaHOB KOTJOB NPOH3BOLH-
TeIBbHOCTBIO 10 10 7/4 mocTymaer o HOBDEMEHHO H3 BEPXHENO M HUXK-
Hero GapabanoB. Boma B DpyObl ()POHTOBBIX 9KPaHOB MOCTymaer
TOJbkO H3 BepXHero OapabaHa, a B TpyObl 3aTHHX 3IKPAHOB— A3
HUXKHero. B xoT/slax ¢ KOpOTKHMY BepXHHMH GapaGaHaMu NpHMeHe-
HO ABYXCTYNeHYaTOe HCIAPeHHe H YCTAHOBJEIbl BHIHOCHbIE HKJIOHBI.

Hns Bcelt cepHH KOTJIOB 3KPaHbl H KOTeJbHble NyYKH BHIIOJHSA-
Y0TCSl H3 CTa/bHBIX 0eCuOBHBIX TPYS AHaMeTpoMm Dl MM M TOMNIHHOMK
cTeHKH 2,5 mm. DOKOBHE 3KpaHbl BHINOJHEHH ¢ marcm 80 MM, B
KOTJjlaX ¢ (POHTOBHIM H 3aAHHM 3KpaHOM war Tpy6 nmpuHar 130 mm.
B XHIDATHABHBIX NyY4kax TPyObl PacmosoxkeHbl B KODHAODHOM NOPAR-
ke ¢ marom 100 mu Baoab ocu u 110 mm monepex OCH KOTJIOB

HlxpHHa KOHBEKTHBHOIO INydkKa KOTJIOB NPOH3BOMUTENHHICTBIO 2,5
H 4 1/u— 2180 Mm; npornsBoAuTENBHOCTHIO 6,5 1 10 /4 — 2810 mm.

Kotasl npou3BoguTeNbHOCTBIO 2,5—6,5 T/4 BHLINOJHAIOTCS B HH3-
KO# KOMIIOHOBKE H MOTYT IIOCTaBJATLCH B BUAE ONHOIMO TpPAaHCHOp-
TabenbHoro 6Joka ¢ o6aeryeHHOR oOMYypOBKO# u oOmuBkoi. [lpm
YCTAHOBKe KOTJOB B TAXKeNOH O0OMYypDOBKE 3aBOAOM I[OCTaBJASETCH
CMOHTHPOBaHHAS MeTaJJIHuecKasl 4acTb Kotaa (6apabanbl, TpyOHas
cucreMa u omopHaa pama). Koren IKBP-6,5 ¢ rasomasyrio#i tom-
Kofi noxasan #a puc. 11.6. Taxesas o6MypoOBKa BBIIOAHAETCH TOJ-
muHoi 510 MM (nBa KHpHHYa), 32 HCKJAKYEHHEM 3alHeH CTeHKH
tToanunol 380 um (1,5 kupnuua). Taxenas oOMypOBKa COCTOHT U3
KPaCHOTO M IaMOTHOro Kupnuua. IlocielHHM ¢yTepyloTcs CTeHb!
Tonky ¥ mepBoro rasoxoia. Koras JKBP-10 npu nanuunu sepxHe-
ro AMHHHOTO GapabaHa yCTaHABIHBAIOTCS TOJNLKO B BBICOKOH KOMIO-
HOBKE, & MPH yKOpOoueHHOM 6apafaHe — TOJNbKO B HH3KOH.

[Ipu cKUTaHHE MasyTa H ras3a 3HAUUTeJNbHO MeHblle H30LITKH
BO3MyXa, YeM NPH CHKHraHUHU TBEPAOTO TOIJIHBA, NOTOMY yMeHblIa-
10TCs 0G'beMbl NPOAVKTOB CTOPAHHs, MPOXOASALHX Uepe3 KOTeJ, 4ro
03BOJISIET TTOBBICHTh NAPONPOH3BORUTENLHOCTL KOTAOB Ha 40—50%.

OnHako TPH 3TOM JOJKHbI GLITH BHINOJMHEHB yCJAOBHSA, NPENST-
CTBYIOLIME TOBLILIEHHIO TEMIEPaTyphl CTeHKH GapaGanos. B uwacr-
HOCTH, HeoBX0IHMOo OGecneuuBaTh TIIATE/AbHYIO NOJATOTOBKY NHTa-
TeJBHOM BOAB (AJ51 CHHMEHHsT Haxuneo0pa3oBaHHf) H HaJeXHO
H30JHPOBaTh 060OrpeBaeMyl0 I[0BEPXHOCTb BEPXHHX GapabaHOB B
TONKE ¥ KaMepe 10TOpaHHs.

[Tocnennee MeponpusiTie B YCIOBHAX BHICOKHX TeMIepaTyp 4acro
KeaarelpHoro sddexra He jgaer. [TosToMy coKpameHue IJHHB Ga-
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pabaHa, a raaBHOe, TO, YTO €0 CTaJH PasMelllaTh BHe TONOYHOH
KaMephl B COUETAHHH C BHIHOCHBIMH UHKJOHAMH, CHENaN0 padoTy
KOT/I0B (OJlee HaleXKHOH, NOABUIHCL KOTJB C YKODOUEHHBIMH Hapa-
GaHaMu M IOJTHOCTBIO SKPAHHPOBAHHBIMH TOTIOUHBLIMH yCTPOHCTBAMH

Ha puc 117 nokasana uupkyiaunonHas cxema Koria JKBP-10
C YKODOUEHHBIM BepXHHM GapabaHOM (B HH3KOH KOMIIOHOBKeE), Bbl-
HOCHBIMH HHKJIOHAMH, 9KDAHHBIMH IIOBEDXHOCTAMH H BKJIOYeHHEM
Hs B 00LIYIO CHCTEMY LUPKYJAIHHA KOTJa
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Puc 117 O6mas cxeMa uupkyasuuu xotaa JKBP-10

Bep\uuit 6apaban I B 06/1aCTH TONOUHOH KaMephl 3aveHeH ABY-
Ms KoasnekropaMu 2 skpaHoB 3 Bo /I crynenp ucnapesus Bblae-
JleHb! IepelHHe yacTH 000ouX OOKOBHIX IKPAHOB IyTeM ycra-
HOBKH B BEp\HHX 2 M HUXKHHUX KoJ1lekTopax 4 neperoponox 5 [luranne
3kpaHoB /] crTyneHH HCapeHHs OCYLIECTBJASETCH H3 IBYX BHIHOCHBIX
LUKJIOHOB 6 yepe3 OyCKHHE TPYOHl 7, COETHHEHHbBIE C HEKHHMVH KOJ
nexropavu 4 sxpaxos 8 IloAmMTKa UUKJIOHOB BeNeTCS M3 HHXK-
Hero 6apafana 8 no tpybam 9 IlapoBonsnas cMech H3 Tpy6 skpa-
HOB INOCTYHAET B NEPEJHIO 4acTb BEPXHHX KOJJEKTOPOB 2, OTKYXa
no Tpybam I0 HanpaBs/isieTca B BBIHOCHble UHKJOHH 6 [locse orne-
JIEHHS BOJABI ap oTBOAHTCA No Tpy6am /J B 6apaban I, a Bona upmer
B onyckHble Tpybnl nuk/AoHOB [luranue sxpaHoB / cTyneHd ucmape-
HHSl IPOHCXOAUT yepe3 TpyOrl /2, npHBapeHHble K HHXKHeMy Oapaba-
Hy W HAXKHHM KOJJeKTopaM 3KpaHoB [lapoBonsimas cMech u3 axpa-
HOB 3TOH CTYyIleHH HCIIapeHHs OTBoAMTCesl mo Tpy6av I3 B BepxHUE
Bapaban H3-3a HeGoJbIION BHICOTHL KOHTYPOB Y BCEX YKPAHOB
0BeHX CTylleHEH UClapeHHs HMEITCS pPelHpKyJAsaUHOHHBle TpyOnl 14

HurareapHpiMu TpyO6aMH KHOSITHABLHOrO Iyuka 15 cayxkar mo-
cnefnue oborpeBaevile paasl  Ilap or6upaerca uepes mtyuep 16
[TutatenpHas Boja moctynaer B 6apaban no tpybam 17 Henpepsis-
Had NpodyBKa KOT/A OCYLIECTBAseTCA TOJABKO M3 LUKJIOHOB, IEPHO-
JuuecKasl e —H3 BEpPXHEero M HHXKHero GapafaHoB, cOOpHBIX
9KpaHHbIX KOJJIEKTOPOB H U3 HU3a BLIHOCHBIX IHKJIOHOB

Korasl IKBP-20 u IKBP-35 no cBoelt KoH®HTIypaluH HECKOJb-
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KO OTAMYAIOTCA OT OCTajbHBIX KOT/J0B. TOINOYHBIE KaMephl HX [OJ-
HOCTBIO 3KpanmupoBanbl; KoTan JKBP-20 nMeror ¢poHTOBOH, 60KO-
pble (IepexpelyBalouiuecs Ha HOTOJ‘IKe) W 3aZHUA 3KpaHBbl; KOTJL!
NIKBP-35 — ¢poHTOBOH, NMepeXoAsllui B MOTOJAOUHBLH, 60Kosble,
COCTOSAIIHE U3 BEPTHKAJbHBIX TpybyaThIX MaHesel, U 3aaHu#, obpa-
3ylomui B BepxXHel YacT QecTOH-3KpaHbl.

Korabl HMeloT KOHBEKTHBHBIE [IYYKH NIPOJETHOrO THMA, T. €. OMbI-
BalOTCSl OJHHM, He MEHSIIOUIHM CBOEro HanpasJjeHHs, HOTOKOM Jbi-
moBbix ra3oB. B xornax JKBP-20 nepsas mo xoay Ta3o0B 4acTk
my4Ka COCTOHMT N0 MHpHHE H3 22 pafoB TPY6 C KOPUAODAMH UIHPH-
ot 300 mu mo Kpasgm (T. e. Tak, KaK 3TO BHINOJHEHO B KOTJax
OKBP-6,5 u [IKBP-10) n papua 2750 mm, a BTOpas 4acTb COCTOHUT
u3 20 pagoB Tpy6 Oe3 KOPUZOPOB (T. €. TaK, KakK BHIIOJHEHO B KOT-
nax JKBP-2,b u IKBP-4) u pasra 2150 unm.

Ofe yacTy HMEIOT KOPHUIOPHOE pacnojoXkeHHe TPYO C TEMH XKe
maraMi, YTO H Y BCeX OCTAJBHBIX KOTJIOB. [/ CHHXKEHHS TeMIepa-
Typbl YXOJAIUHX Ta30B B IepBOH 4Y4aCTH IIyuKa, 3a HIGCTHIM PALOM
Tpy6, yCTaHABIMBAIOTCA L[IaMOTHble IIeperopoJKH, NEepeKphIBaIOIIHE
60KOBBIE KOPHOPHL.

B xornax JKBP-35 kak nepBasi, TaK u BTOpas 4YaCTH IIyYKOB
BBIIOJIHAIOTCA OXHOH M TOU K€ HIMpPHHB, HO NepBas MMeeT IlaxMar-
Hoe pacnonoxenne Tpy6 (¢ waramu S; =220 mn u S;=75 mu), a
BTOpas — KopuAopHoe (¢ marava S;=S,;=110 mun). Koncrpykuns
kotaa IKBP-20-13 3 xom6uHauuy ¢ ra3oMa3yTHOH TONMKOH IoKa3a-
na Ha puc, 11.8.
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Puc. 118. Beprdraasno-sofompyOHLit KoTenl koHcTpykuma JIKBP 20-13 ¢ roi-
KOH JJst raza u Masyra
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Bce onucaHHble Bbllle KOTJbI IHOCTABJASAIOTCH B KOMOHHAIMHU C
Pa3/HYHBIMH BHAAMH TOIIOYHBIX YCTDONCTB (CM. HMXKe), a UX OCHOB-
Hble XapaKTepUCTUKH npuBoadarcs B Tada. 11.3.

Korawor cepuu  E-1/9 (puc. 11.9), wuenasHo paspaGoraHubie
MOLKTH, — cambie MalOMOIHbIE H3 BCeX CYUIeCTBYIOINHUX THIIOB
BEPTHKAJbHO-BOLOTPYOHHX KOT/I0B. KoTabl maponpoH3BOAUTENbHO-
ctbio 1 T/4 BeIpaBaThiBAIOT HACBIUIEHHBIH ap ¢ paGoyuM AaBJieHHEM
9 ara ¥ npefHa3sHadeHbl NJIS CXKUTAHHS TBeDAOro TOIIUBA, Ma3yTa
n rasa. Koren coctur u3 AByx 6apabaHoB (BepXHero u HHIKHEro),
PAacNoMOKEHHBIX Ha OfHOM BePTHKAJbHON OCH, KOHBEKTHBHOTO MYyY-
K& H TOIOYHOTO 5KPaHa, BHIIOJHEHHBIX M3 TPY6 OZHOLO W TOro Xe
anamenpa (51)¢2,5 mn). Pacnonoxenne Tpy6 KOHBEKTHBHOIO make-
Ta KOPUAOpPHOE C HomepedyHulm mwarom 80 mam U OPOROABHBIM 94 mm;
OMpiBaHHe TpyO ra3oBHIM IIOTOKOM nomepeunoe, [lng obecnedyenus
HafJlexallHX CKOpOCTejl ra30BOT0 NOTOKA KOHBEKTHUBHBIN NMY4OK pas3-
JeJieH MeTallJaHuecKoH Nepenoponkon.

Tonounb#i 5KpaH BKJINYEH B HUPKYJASMLUOHHBEIE KOHTYpP KOTAa MO-
CpeJCTBOM YeThipeX OOKOBBIX ¥ OJHOro ()pOHTOBOIO KOJJIEKTOPA.
[Ipn cxxuranuu TBEpIOro TOmAMBA KOTel OBOpYAyeTCs Py4Hod KO-
JOCHHKOBOH (pelleTKOH C ONPOKHAHBIMH KOJOCHHKaMH. Ilpm cxkura-
HHH MasyTa HCIoJb3yercd poTanuoHxas ¢opcynka. Korea mocras-
aferca B o6jaerueHHoll o6MYpOBKe ¢ OOUIMBKOH B coOpaHHOM BHIE.
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puc 119 Koret cepra
E-1/9 BePTHKAJbHO BOAO-

TpyGHBIA

§ 11. CrannHele BoLOrpeiiHble KOTJILY

Hasa rennocHa6xeHns crTaJbHble BoAorpelinble KOTJBLl HIHPOK)
NPHMEHAT CPAaBHUTEAbHO HEMaBHO ITO M NOHSATHO, TAaK KakK NpH-
MepHO o 1950 r orommTeJibHBIE KOTeabHble, B KOTOPbIX YCTAHAB-
JIUBAJINCh YYTYyHHbIE KOTJbI, HVIEJH CPABHUTEJbHO heDOAbLIYIO Teil-
JonpoussogureabHocTh (10 3—5 'raa/4) Ulnpoxni paszviax KHIHLI-
HOI'0 CTPOHTEJNbCTBA NOTPeOOBAJN HOBBIX pemeHHH B 06JaCTH CHCTeM
TeNIOCHAGKEeHNs] ¢ TOYKH 3DeHHs KaK TOBbIIIEHUS KayecTBa, Tak H
yBeauyenuss ux mommocru Jas TemnocHaGxKeHHs noTpefoBasach
BOJa, Harperass 2o 150°C. DKOHOMHYECKH CTAJ{ BBINOLHLIMH YKPYH-
HEHHEle KOTeJbHble ¢ TelJIONPOH3BOIHTENbHOCTbIO A0 150 ['Kaa/4 u
BRILIIE.

EcrecTBenno, uro /15 HOBBIX HeJiell YyryHHble KOTJABI yke He
romuance Ha nmepBpix mopax, B CBS3H C OTCYTCTBHEM CTaJbHBIX
BONIOTPEAHBIX KOTJIOB NMPOMBIIJIEHHOTO M3rOTOBJEHHS, B HOBHIX KO-
TENbHBIX YCTAHAB/JAWBAJH [POMBIILIEHHbIE apOBble KOTJABL, & BOAY
nozorpesasun B mapoBoROHAarpeBaTessx. IlomobHble KOTeabHbIE,
OT/H4YaBmInecss (ogbllell CJAOXKHOCTHIO M CTOHMOCTbIO IO CpaBHe-
HHIO C uMCTO BONOTpEeHHBLIMH KOTEJAbHBIMH, OBIIH JOCTaTOYHO pacl-
[IpOCTpaHeHH.

B 1966 r. paspaGoranyu u yTBepAHWIH HIKady TeJONPOH3BOLM-

TeAbHOCTeR Bojorpellmnix Koraos' 4, 6,5, 10, 20; 30, 50 100 un
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180 I'tas/« n nopyunan JLoporo6y:ckoMy KOTedbHOMy 3aBOAY IIpH-
CIVIHTbL K BHIIIYCKY CepHH YHH(DUIHUDPOBAHHBEIX KoTsaoB THrna KB. Hx
BhIYCK HauaJsacsa B 1970 r.

Bodoepeiinsie xoravt cepuu KB. CranbHble BogorpeiiHbie mpsMo-
TOUHBle KOP/Ibl YHHGpuIupoBaHHOK cepuu KB mpemnasnauensl ajs
yCT@HOBKH B OTONHTE/NbHBIX KOTEJbHBIX KaK NPH CHKUTAHHH ras3a M
masyra (tun KB-I'M), Tax u npu CXHraHum TBepJoro TOIJIHBA &
caoe (tun KB-TC). Kornwl ofecneunBaror momorpes 8oAH Ko 150--
200°C ¢ pasHOCThIO TeMmuepaTyp Ha Bxofe u Beixage 80°C. Huama-
30H PeryJHpOBAHHS HATPY3KH MOXKeT MeHATbcs B mpepenaax 20—
100%. Ko>ddunuenr nonesnoro xefictsust npu pabore HA MasdyTe A
rese cocrasaser cootsercTBeHHo 88 u 90%, npu paGoTe Ha TBEPIHIX
TonnuBax — 79—82Y%.

TeMmneparypa yxXoAafmHX ra30B C HE3HAUHTEJNBHHIMH HU3MEHEHH-
MH 1151 Bcell CepuH COCTaBJAseT INPH cxurauuu rasa 9, =190°C,
TIpH CKHUTAHHH Ma3yTa H TBepJoro romausa B, =230°C.

DO

Puc II 10 Bogorpeinsist xoten runa KB-TC-4

Kak rasomasyTHble, TaK ¥ KOTJAB /8 TBEPJIOr0 TOMIAWBA 1060
TENJA0NPOU3BOAUTENBHOCTH COOHPAIOFCA M3 OMHOTHIHBIX 3JIEMEHTOB.
Tonounbie ycTpoficTBa KOTJIOB TENAONPOU3BOAHTENbHOCTHIO 4 ¥
6,5 I'raalv Brinonnensl Ge3 xamep poropanus (puc. I11.10). Lemo-
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ras3pl MOKHAAIOT TONKH 4epe3 BEepXHHE IIpOoeMbl B 3aJHHUX CTEH-

2X M OMBIBAIOT KOHBEKTHBHBIC IIOBEPXHOCTH MOTOKOM, HANpasjeH-

HBIM cBepXy BHH3. ! TomoyHble yCTpo#icTBa KOTJIOB TeNIONPOH3BOLH-

reapoctbio 10, 20 u 30 I'kaa/u (puc. 11.11) umeoT BHyTpeHHHe

neperopoiKH, pasle/sIonne HX Ha COOCTBEHHO TOMKA M KaMepsl 10-

ropanus. M3 Kamep noropaHus IbIMOBble ra3bl OTBOASATCS B KOHBEK-
THBHBIE IIaXTHl CHH3Y BBEpX,

iKOT/pl 3TON CEepPHH BBINOJNHEeHbl B TOPH30HTAJAbHOM KOMIIOHOBKE,
GaouHo-TpaHcioprabedbHbie U COCTOAT H3 NBYX OJOKOB: DOPH30H-
TaJbHO-TOHOYHOTO H BEPTHKA/ILHOrO KOHBEKTHBHOTO. DOKOBBIE CTe-
HBl TOTIOYHOH KaMeph! HOJHOCThIO SKPAHHPOBAHBI TpyOaMM AHaAMET-
poM 603 mm c maroM 64 ma.

KoOHBEKTHBHHY 6JOK COCTOMT H3 KOHBEKTHBHOIO axera, pecto-
Ha W 3ajHero skpaHa. KoHBeKTHBHBIE nmaker HaGupaercs us U-bG-
pa3HbIX 3MeeBHKOB AHaMerpoM 28X3 mm. TpyOsl pacnosoxeHs B
IaxMaTHOM nopsinke ¢ maroM 64 u 40 mm. 3MeeBHKM npuBapHBa-
I0TCsSl K BepPTHKaJbHHIM crosikaMm AuaMerpom 83)(3,5 mm. decron u
3alHH} SKPaH KOHBEKTUBHOrO OJI0Ka BBIIOJHEHbl H3 Tpy6 603 amxm
¢ maroM 64 mm. Tonounple kaMepol KoTJa0B KB-I'M oBopyrosadsl
DOTAallMOHHBIMH T'a30Ma3yTIbIME ropeikamH. KOHBEKTHBHbIE TOBEDPX-
HOCTH 3TMX KOT/JOB OYHNAIOTCA NPH HCIOABL30BAHHH JApobecTpyiHOH
ycranoBki. Kotasl tana KB-TC pmis tBepmoro tonamsa obopynosa-
Hbl JEHTOYHBIMH LENHHIMH pelleTkaMy o0parHoro xoja C MHEBMO-
MeXaHHYeCKUMH 3abpachiBaTeNsIMH.

O6MypoBKa KOT/JOB BHITIOJHAETCH HaATpyOHOH, o06Jer4eHHOrC
THIA, C HeNOCpPEACTBEHHbIM KpemenueM K Tpy6awm. B raba. 1.4 npu-

Bellesipl HeKQTOphie o X SRHCTUKH . KQ tana KB. Cxema
: 24TV L .
-er
*iy < - et 5 oo d PO
O A S ST ST P et

e .

%E HOBEPXH%CT‘; Harpesa é g 'y PasMepul B MM

. |7 288

Tun xoraa §<S % E =

= o (2]

§ gg H, Hyon H(becT %‘: Eg AHHa LWHPHHA BBICOTa

B8an <8
KB-I'M-4 4 38,6 | 88,7 — 26 7260 5150 4000
KB-TC-4 4 38,6 88,7|- — 40 6900 3600 4000
KB-I'M-6,5 6,5 | 49 150,4| — 26 8760 5150 4000
KB-TC-6,5 6,549 150,4(- — 44 7970 3600 4000
KB-I'M-10 10 82 221,5) 7,2 60 8350 6000 10 500
KB-TC-10 10 56 221,85 7,2 72 8540 6000 10 500
KB-I'M-20 20 105 406 10,3 73 11300 6000 10 500
KB-TC-20 20 82,8 | 406 10,3 87 10600 6000 10 500
KB.TM-30 30 126,8 | 593 14,2 77 13 000 6000 11 400
KB-TC-30 30 ;95 593 14,2 92 11700 6000 11 400

2 MpuMevanus: ). BucoTa xomnos Tama KB-TM yYKasaua '6e3 ZpoBeOuHCTKH.
- TIpuBesennnle nannsle MOTYT GHITh H3MEHCHM.

39
Onextponnas 6ubnuoTeka http://tgv khstu.ru/



Puc. I1.11. Bomorpefinsii koten tuna KB-IM-10
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nepeMellleHHs BOAL B KOTJIaxX NPAMOTOYHAS, MHOTOXOJ0BAsl' H NPHH-
DHIFHAJABHO JJISI BCeX TUNOPA3MepOB NOYTH OXHA H Ta XKe. ~

Ha puc. 11.12 npuBesena cxema mepeMeIleHHS BOAH B KOTJe
‘KB-I'M-10. Bona u3 Tennocety nocTynaeT B HUXHUM JEBHIH KOJJIEK-
p0p I JeBoro GOKOBOTO 3KPaHa ¢ TPeMA TeperopoixaMu 2. ITHMH
neperopoIKaMH, a TakKe BEepPXHHM JeBHM KOJJIEKTODOM 3 H mede-
TOpPOAKaMU B HeM 4 JeBhll 60KOBOH SKpaH Pa3bHT HA WIECTh CaMo-
CTOSITEJIbHBIX NAaKeToB, MO KOTODHM BOJAa MOCAEJ0BATENhHO COBep-
Waer To NOABEMHOE, TO ONYCKHOE JBUKEHHE,

TIpofina sesbii GOKOBOH 3KpaH, Boja H3 KpaHHero oTceka KOJ-
Jgextopa | NMPOXOAHT K BEPTHKAJNLHOMY CTOSIKY 5, COENHHSIOILEMY
ero ¢ BepxXHHM (GPOHTOBHIM KOJIJIEKTOpOM 6, M nocrynaeT Bo ¢pon-
TOBOH 3KpaH. DTOT SKpaH NOMHMO KOJJIEKTopa 6 HMeeT HHXHHH
KOJMEKTOp 7.

ITH KOJIEKTOPH TaKMKe HMEIOT CBou Neperopoixu 8. ®pouTOBO#
3KpaH pa36ut Ha uetnpe naxera. Ilocae ¢ppoHToBOro skpana Boza
nonajgaer B NpaBbi GOKOBOH 3KPaH, IJie NepeMellaeTcad aHaJOTHUHO
¢ aeBbiM. M3 npaBoro skpaHa Boga HanpasiaseTcs B 3aJHHA 3KPaH
H [ajee, Kak yKazaHo cmpeakaMu. Buxon Boawl B Temsmocerh ocyie-
CTBJISIETCST M3 HUKHETO JIEBOTO KOVIJIEKTOpa 9 KOHBEKTHBHOIO Nydyka.

Bodozpetirbie kotase Tuna [ITBM. B nociexine rofs NOJydHIH
pacrnpocTpaHeHHe BOJOrpeHHble KOTJL NOBLIIEHHOR TENIONPOU3BO-
JAUTENbHOCTH, paspaboranHuie BTH coBmectHo ¢ MockoBckuM -
auanoM OpraneprocTposi. DTU KOTJIBI BHAYANE NPEANONArasoch yo-
TaHaBAuBaTh Ha 131] B KayecTBe NHKOBBIX, TeMJO(HKAIHOHHBIX
ko108, OHaKo B nasbHeHIIeM HX CTaJdM YCTAHABJIMBATH ¥ B pail-
OHHBIX OTONHTEJNbHLIX KOTEJbHBIX B KauecTBe OCHOBHOTO 0$a3oBOTO
©0B0pYyNOBaHHA C YCJIOBHEM, YTO B JajbHeHIneM NPy TemJopHKALUH
pafioHa uX OYAYT BCe Ke HCHNOJb30BATh B OCHOBHOM KaK MHKOBBIE.

STH KOTIH NpefHa3HaUYeHsl K paGoTe Ha ra3006pasHOM H XKHA-
®oM tomsuBe. Koram IITBM (nuxosble, TemnouKanHOHHLEIE, BOIO-
rpefiHble, ra30MasyTHHE) HUMeKT OalleHHYK KOMIOHOBKY H (pa3BH-
1YI0 NOJHOCTBIO 3KPAHHPOBAHHYIO TONOYHYIO KaMepy H KOHBEKTHB-
HYIO TOBEPXHOCTb, COCTABJEHHYI0O H3 TPYyOuaTHIX, 3MEEeBHKOBBIX Ia-
KETOB. DKpaHHAs MOBEPXHOCTb COCTOUT H3 Tpy6 60X3 mM, pacnono-

MKEHHBIX C 0UEHb TIOTHHIM OTHOCHTEJIBHHIM IIAroM ( 7 =1,07), koH-

BEKTHBHAs NOBEPXHOCTb — M3 3MEEBUKOB AHaMeTpoM 28X3 mm.

PasMephl KOHBEKTHBHHX NOBEPXHOCTEH JJA KOTJOB DPa3HYHON
TeIVIONPOM3BOAUTENBHOCTH OTJIHYAIOTCH JHIMb JJIHHOH 3MEeBHKOB H
YHCJAOM Tiapasie]bHbIXx TPYD, cocrapasoomux oxHy cexuuio. Ilore-
peunslt mar Tpy6 paseH 64 sm, a npomxoarHbii — 33 Mu. TpyGl
pAacIoaaraloTCs FOPH30HTAMbHO, B IIaXMaTHOM MNOpANKE H QMbIBA-
10TCS TePNEeHAHKYASPHO K HHM HANpaBJEHHHM TIa30BbIM JIOTOKOM.

Jlns GaumeHHHX KOTJOB XapakTepHa NOJYOTKPHITas HX yCTaHOB-
Ka, B TIOMEILIEHWH PAasMellaercs JHIIb HHXHASA 4acThb KOTIOB 1O OT-
MeTkH 6—7 M, ocTaNbHas — Ha OTKPBLITOM BO3AYXE.
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Puc. 11.12. Cxema nepementenus Bofs B Korne KB-TM-10



Kotael 060pynyloTcsi ra3oMa3yTHHIME DOpeJKaMH ¢ nepudepuii-
HBIM TOJBONOM ra3a M MeXaHHYeCKHM pacHbUIMBaHHEM Ma3yTa.
Yncao ycTaHaB/IHBAaeMbIX TOpEJIOK B 3aBHCHMOCTH OT TelJIONPOH3BO-
JAUTEJIBHOCTH KOTJIA Pa3jHYHO, HO PACNONAralOTCHs OHH BO BCEX TH-
nopasMepax Ha JABYX IPOTHBOIOJNOXHEIX CTOPOHAX noposHy. {lpous-
BOJAHTEJbHOCTh HanbO/ee MOWIHLIX I'OpPEJOK He TipeBbimaer 1000—
1200 x3/4. Harpyskn perymnpyiorcsi OTK/IIOUEHHEM HJH BK/IOUEHHEM
YCTAHOBJICHHBIX TOPeJOK. Bce ropeskH HMelOT CBOM HHAMBHAYAJb-
Hbl€ NyTbeBble BeHTHAATOPH. KoOTabl paGoTaloT Ha ecTecTBeHHOMH
TATe, U KaXAblH KoTe HMeeT COGCTBEHHYIO ABIMOBYIO TpyOGy, BhicOTa
KOTOpOH OT YPOBHA 3eMJH JOJXHa GHITb He MeHee 55 M; Kak mpa-
BHJIO, TPYObl PacnoaraloTcsi HemOCPeNCTBEHHO Hafl KOT/IaMH M Kpe-
nATcs K HX Kapkacy.

Ha MonTaxtHble mIOmWAAKK KOTJAB NOCTABASHOTCS GJOKaMH
BMecCTe € 3/leMeHTaMH KapKkaca, COOpaHHBIMH Ha 3aBOJe-U3rOTOBH-
tene. Ilpu paGore KOT/IIOB Ha Ma3yTe IpPeLyCMOTPeHbl yCTPOHCTBO
NI BBOJla MarHe3uTa B TONKY H OOMBIBKA KOHBEeKTHBHLIX NOBEpXHO-
cTel Harpesa.

Ha puc. I1.13 nokasan xoren IITBM-50. TI'asoBmie ropeaxu I
pa3sMelleHbl Ha HOKOBLIX CTE€HAX, NOSTOMY TPyOH GOKOBHIX 3KPaHOB
2 cOOTBETCTBEHHO pasBefeHbl. MpoHToBOH 3 M 3aguuiit 4 IKpaHH
BLINOJIHEHB! OAWHaK0BO. [KOHBEKTHBHBEE 1I0BEPXHOCTH § pa3MelLieHbt
nc BHICOTe B ABa Ppala. IlepemelleHne BOALI B KOTJE OCyLIECTBIA-
eTCl HaCOCAMH H MOXeT OLITh BHIIOJHEHO HJH IO YeThlpeXXONOBOH,
WIH N0 JBYXXOROBOH CXeMeé B 3aBHCHMOCTH OT PacueTHOrO pacxolna
BOAB (4TO OOYC/MOBJIHBAETCA 3MMHHM WM JIETHHM PeXHMaMu).

Kax orMeuamoch, KoT/ibl cepun JITBM BHauase npoekTHpOBaIH
¥aK NHKOBble, T. €. CPaBHHTeJbHO Ha HeGOJLIIOH NOLOTPEB BOAM
(At=150—115=35°), a cremoBaTeNbHO, Ha NPONYCK JOCTATOYHO
GoJsbIIOrO KoIHuecTBa BoAH. {lpm ycraHOBKe e 3THX KOTJIOB B
pafioHHBIX KOTEJbHBIX CETEeBYI0 BOLY HNPHXOLHTCH NONOTPeBaTb yXe
Ha Af==150--70=80°% u pacxold BOABI Yepe3s KOTJbL IOUTH B JBa
pasa yMeHbiaeTcsa, CilefoBaTesbHO, CXeMa BK/IIOUeHHS KaK 3dKpa-
HOB, TAK M KOHBeKTHBHOTO MyuYKa /JOJ)KHA OBITH COOTBeTCTBEHHO H3-
MeHeHa, UTOObl CKOPOCTH BOABL B HHX H€ CHHXKAJIMCh HMXKe JOMyCTH-
MBIX 3HaueHuH.

Ha puc. 11.14 npuBeneHn CXeMbl nepeMelleéHHA BOAbLI B KOTI
[ITBM-50, npuMeHsieMble NpH Pa3/MUHBIX PEXHMAX: @ — HeThIpex-
x0foBasi (3UMHEH Nepuol) H O — IByXxoJoBaf (JeTHHA MepLOX).
IIpn ueThipexx0oMOBOil cXeMe BOJA TOABOLHTCA JHIIL B OAHH HHX-
HHll KOJL/IEKTOP, a 3aTeM NOCHAENOBATENbHO NPOXONHT UYEpes Bce
3KpaHHBe N KOHBEKTHBHbe TaKeTH, coBepilas pal NOAbEMHO-
ONyCKHBIX JBHXEHHH, U 3aTeM OTBOAHTCH B TelNIOBYIO 'C€Thb TaKXKe
yepe3 OAMH HIKHHH KOJVIEKTOP; TIPH JBYXXONOBOH ¢XeMe BOJA IO-
naeTcsi OLHOBPEMEHHO B JBa HHXHHX KOJIIEKTODA, a IOCJIE COOTBET-
CTBYIOLIEro nepeMelleHnss (IOKa3saHHOIO CTpeJiKaMH) {10 NOBEPXHO-
CTSM HarpeBa YHAJfeTCH B TeIJIOBYIO CeThb uepe3 ueThiPe HHMKHHK
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KO/UIEKTOPa,  DACHOJNOMKEHHBIX MePNeHAMKYASPHO  NOXBOAAILMM
KOJIJIEKTOPaM.

2 7).
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Puc. I1.14. Cxema ppaxenns sonn B korae [ITBM-50

{ — KOJNIEKTOPH NOABOZRLME ¥ OTBOARIIHEe; 2 — COCAHHHTENbHHE TPYOH; 3~ QpoHTOBOR
Kpaun; 4— xousex’msnbm nyuoK; 5§ — sieBuifi GOKOBOH 3KpaH; 6 — MpaBHA GOKOBOK 3K-
pan; 7 — sanumit skpa; § — KOANEKTOPH KOHTYpPOB

Bomorpeinni kotren TITBM-30M (puc. I1.15) msrotoBasercs
HoporoGyxckum 3aBomoM. Koren TITBM-30M nmeer pacuernyio
TeMJIONp OU3BOLUTENbHOCT Npu Pabore Ha Masyre 35 I'kas/u u Ha
rase 40 I'kaa/«. 3anpoexTHpPOBaH B OTJIHUHMe OT KOTJIOB OalleHHOIO
tuna no I1-o6pasHofl cxeMe M COCTOMT M3 TOIOUHOH KaMmepsl I 4
KOHBEKTHBHOA 1axTel 2, COeNMHEHHHIX MeXHy <c060#i NOBOPOTHOM
xamepofi 3. Bce crennl (BKMouasl npoMeXyTOUHYI0) TONKH, a Takxke
3alHsAf CTeHKAa KOHBEKTHBHOJ INAXTH KpaHHPOBaHH TpybaMH nua-
MeTpoM 60X3 mm c maroM S=64 mum. OTHOCHTe/NbHHHA WAl 3KpaH-
HEIX TPYG I OXJaXMAeHHA ¥ 3alluTH HaATPyOHOA TIOABECHOH

o0MYPOBKY NPHHAT 5 =1,07. dns storo xe ‘00KOBHIE CTEHKH KOH-

BeKTHBHOH INaXTH SKpaHHPOBAHE Tpy6amu AuameTpoM 83X4 um ¢
warom S==128 mxu.

KonBexkTHBHAA 4acTh KOTJa BHINIOJIHEHA H3 TPy6 auamerpoM
28X3 mm ¢ marom 64 u 40 mm M COCTOMT M3 JABYX NAKETOB IO XORY.
Ta30B. 3MeeBHKY KOHBEKTHBHOM yacTH coGpanbl B JEHTH flo 6—7 mT.
B KaX10oM. JIeHTH nDPUCOENMHEHHl K BePTHKAJNLHLIM CTOfiIKaM H
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CIBHHYTH Ha NOJMIara N0 OTHOIIEHHIO K JIEHTaM, TIPHCOEXUHEHHBIM
K CTOKaM JAPYrofl CTOPOHLI TaK. 4T0 06pasylOT BMeCTe IMaxMaTHHIN
ny4oK ¢ maroM 40 mau.

OG6MypoBKa koT/1a OG/NerdeHHAsA ¥ KPENHTCH HEeNOCPeACTBEHH)
K 3KpaHHBIM TPYOKaM, K KOTODHM NDHBAPEHH COOTBETCTBYIOLLKE
IINHIIbKH,

Ofmas TommuHa 06MYPOBKH cocTaBiser 112 mm. Koren cHa6-
¥KeH A/ OYHCTKH BHEUIHMX TIOBEPXHOCTed JpOOEOUHCTHTENbHOA yc-
TaHOBKOH 4.

Koren uMeer NpsAMOTOYHYIO, IPUHYIHTENbHYI0 WHPKY/IALHKIO H 3
OCHOBHOM pexXuMe paboraer mo XeciTHxOHOBOA cxeme (puc.Il.16).
Koren o6opysoBan mecTbi0 rasoMasyTHHIMHE TOpPENKaMH, Pacnofio-

Bxod bodet

|

ety - T .
! e T 1 v, j
L sadnud swpan monku | ‘ 8stx0d Bods! Dponmobodl 3xpan morAU
H LF l L ttd
i n
Gorgod atpan T | [~ Gorglod 3ifan~ |
monku u_—’ TOnKE
Il I i
| Seondexmubian || l ongRmy b !
- vacms Tacm,
3 =) +
3ad//ﬂ|uZ npay
Dnbexmubnol
Puc. IL16. JHecsraxonosas yacmuy
cxeMa JIBHXEHH® BOAN 8
kotae TITBM-30M T 1
- — U :‘_

XKOHHEIMH Ha GOKOBBIX CTeHaX, AByMs XYTbeBHIMH BEHTHAATOPaMu
tuna BJ-412, mnapaiiensHo paGOTAOMHMH Ha OOMUA HANOPHHI
BO3AYXOBOM, M ONHHM AbIMOCOCOM Thma JI415. - -
~ Hekoropie nauubie mo xoriam ITTBM mpusenesn B Taba. 11.5.

Bodozpednoie xoraet TBI' (renyiodnKanioHHHe, BOROTpefHble,
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Ta6auna 115
HexoTopue xapakTepHCTHKR KOT/IOB THUA ATBM h

Tun xoraa
[~ 2 8 §
L] [ 7 .
Mokasatenn = = = =
e |88 8
B = =1 =
Tennonponsponutembrocts B Ikaafe . . . . . [356—40] 6501 100 | 180
queso%npnnnualomax NOBEpXHOCTb HarpeBa B M2 | 129 139 | 184 479
%onxexmnnan NOBEPXHOCTH narpen(a: B M2 Sore. 693 | 1110 { 2960 | 5500
eMnepaTypa yXORSmHX rasoB B °C npm paGore:
napuzgyrg ll e e e e pp . .| 250 280 | 2301 220
WA . . . + 4 4 . 4 o« .+ .« .« . .|160 190 | 185 | 180
K. n. &. npn cpexmeli Harpyske . . . . . . .| 90 8| 8§ 88
CrporTe/bRbe TaGapRTH B M:
DIMHA . . . + « +« + 4 « « « « .« . .| 52!5,18] 6,9112,2
WHPHAE . . .+ « + v « o « o « « « .| 49]|5,06] 6,9] 6,9
BRICOTA . . . . « « « « o« o « « . . .|12,3013,5 ]| 14,6] 13,2
Pacxon Bomel B T/4:
ONMKOBHIt pexxaM . . . . . . . . . . .| 750 | 1200 | 2140 } 3680
OCHOBHOlI  » B I 1) 625 | 1236 § —
KonnyecTBO yCTaHOB/JCHHHIX TA30MASYTHHX [OPENOK 6 12 16 | 20

ra30Bble) TEMJIONPOM3BOXMTENbHOCTHIO 4 W 8 I'kas/« paspaGoTanu
Uncruryrom rasa Akagemun Hayk YCCP u MHCTHTYTOM YKprumpo-
3Hepro MO u IYCCP u BHmycKalorcsi MOHACTHPHIIGHCKHEM MAlIH-
HOCTpOHUTeNbHHIM 3aBoaom (puc. 11.17),

Korabl TipeanasHaueHbl TOMBKO JUIA CXKHTaHUS a3006pasHOro
TOIIHBA H MOJyYeHHs ropsiuel Boabl He shume 160°C. Komin cpap-
Hble, CekUMOHHble. CeKUHH ¢ BePTHKAJbHO PacNOMOKEHHKIMHU TPy6a-
MM COCTaBJISIOT PalHalUOHHYI0 TIOBEPXHOCTb, a CEKUMH ¢ NOPHU3OH-
TaJIbHO PaCHONOXKEHHBIME TPYOaMH — KOHBEKTHBHYIO. Paguanuon-
Hasl IOBEPXHOCTb BLINOJIHEHA M3 NSATH OTXE/bHBIX CEKIUA — SKPaHOB,
TPH H3 KOTOPHIX MIBOAHOrO OOJyYeHHs K JeJAT TONKY Ha dYeThipe
Y&CTH.

'KOHBEKTHBHAS NOBEPXHOCTb COCTABIACTCA H3 PAa3NHUYHOTO KOJIH-
YeCTBA CEKLUUA ¥ COOTBETCTBEHHO TPy6. Bee TpyGH KaK 3KpaHHBIX,
TaK 1 'KOHBEKTHBHBIX [OBEPXHOCTEHl DNPHHATH AHaMeTpoMm 51X
X2,5 um. Ecnn panbume xoren TBI-4 ortauuanca or xoraa TBI-8
TeM, YTO He HMeJl NOTOJIOYHO-(POHTOBOTO 3KpaHa, TO Temepb OT-
JIHYaeTcs Julb rabapurami,

Has cxuranus rasa ycTaHaBJAHBAIOTCA UeTHIPE TONOBLIE FOPeMKH
MEXJY CeKUHSIMH PajiHalHOHHOA noBepxHOCTH. [IpOLyKTH Cropanus
uepe3 OTBEPCTHA, PACHOJIOXKEHHBe B BepXHell yaCTH 3afiHell CTeHul
TONKH, MOCTYNAIOT B KOHBEKTHBHYIO 4acTh, TPYOKH B paAHaNHOHHOHK
4aCTH OMbIBAIOTCS NONEPEYHO-NPONOIBHEIM NOTOKOM rasoB, a B KOH-
BeKTHBHOH YaCTH JIPOMCXONMT JIHIIb NONEpeuHoe MX O6TeKaHue.
Cxema mepemelleHHsl BOAH B KOTJAax OXHA H Ta Xe ¥ NoKasaHa ua
puc. 11.18. Bona u3 TensioceTH moCTynaer mMapan/elbHO B ABa HHX-
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HHX KOJIEKTOpa I KOHBEKTHBHOMH IIOBEPXHOCTH, NPOMAS KOTOPHIE Co-
GHpaeTcsl B BEPXHUX KOJJIEKTOPAX 2, & H3 HHUX TIO PSAY NOTOMOUHO-
¢poHTOBLIX TPYO 3 HamnpaBAsieTCd B HHMKHHE KOMIEKTOP 4 TOTOJNOYU-
Horo skpana. M3 atoro ko/iekTOpa 1o APYyroMy Psiiy NOTOJOYHO-
¢$poHTOBHIX TPYO § BOoXa COOHpaeTcss B BepXHEM KOJJIEKTOpe 6 Io-
TOJIOYHOrO 9KpaHa. 3areM Bola MOCHAENOBATENbHO TMPOXOAHT uepes

oix0d
4 p ] s s Bodot
'/2 7
8 == ‘
bl — J ot \
=1 -
— 41 ‘_L.v._—J 3 b o —

Puc. 11.18. Cxeva mBuxenus oA B Kotaax TBI'-4 u TBT-8

JeBblHl (CO cTOpOHBL (PPOHTA KOT/Ia) GOKOBOH OJHOCBETHBIN SKpaH 7,
yepes TPH IABYXCBETHHIX 3KpaHa 8 W, HaKOHeN, BLIXOAUT B TelIOCeTb
M3 BepXHero KoJiekTopa 9 mpasoro Gokoporo skpaHa. Hekoropwi2
HaHHBIE 3THX KOTJIOB JAaHH B Ta6a. I1.6.

TaG6auna I16

HexoTopme XapakTepucTHKH KoTsios Tna TBI

Tan xorna
Tokasarenu
TBr-4 TBI-8
Temnonpoussoautensuocts B Ixaafs . . . . . 4,3 8,3
ITosepxHocTs HarpeBa B #2 . . . . . . . . . 140 282
Temnepatypa yxoasmux rasoe B °C ., ., . . . . 180 180
Knonagoma . . . . . v v v v v v v 91,5 91,5
Bueminne pasMephl B MM:
TIHHA . . . v v v e 6 e e e e e e 3500 4900
HWHPHHA . . . v o v v o s 4 e e e 3840 3840
BHICOTA « « + « « v v o o o o o o o & 4000 4650

§ 12. Knaccudukauys TONOYHLIX ycTpoiicTB

B oronnrenbHO-NIPOH3BOACTBEHHBIX KOTENbHHIX B 3aBHCHMOCTH OT
poia CXKHraeMoro TONJHBA H MOIIHOCTH KOTJIOB NPHMEHSIOT TONKH
©0 CJIOEBHIM M KaMePHBIM (CXKHTaHHeM. B c/0eBbIX TONKAax CKHUraloT
pasavuHble PasSHOBUIHOCTH TBEPAOTO TOMJHBA, B KAMOPHBIX TOIKAaX
CXKMraloT TBepAOe TOINIHBO B NBLICBHAHOM COCTOSIHHH, KHAKOE H ra-
3006pa3noe. CnoeBoe CXKHraHHe TBEPAOrO TOIIHBA SKOHOMHUYECKH
1eneco06pasHo NPHMEHATh NOA KOTIAMH LIapoNpOH3BOAUTENbHOCTBIO
10 35 7/4; npu Gosblliefi MOLIHOCTH C/IEAYET NEPEXOXHMTh Ha KaMep-
HOe CiKiiTaHue.
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«CnoeBbie TONMKH KpalfiHe DasHOOGpPasHbl ¥ INOAPA3AJAAIOTCA MO
HeNoMy PAAY TPH3HAKOB: NO XapakTepy 06CIAYyXKHBAHHS, NIO PasMe-
IEeHHIO U COCTOSHHIO C/IOA M IO KOMIIQHOBKe C KOTIaMu, Tomku GHl-
BAOT ¢ PYYHHIM OOCHYyXHBaHHEM, TIOJMyMeXaHWUeCKHe H IOJIHOCTbIO
MeXaHH3HPOBZHHEIE, C HEMOABHXHLIM CJIOEM, €O CJIOeM, NepeMellaio-
IIUMCSL TI0 HENMOABHIKHOHA pellleTKe MUY COBMECTHO ¢ KOJOCHHKOBOI
penleTkOH. BOJNBIIMHCTBO TONOUHBIX KOHCTPYKIMI Da3sMemaioT BHE
IpEeAe/NoB OCHOBHHIX IOBEPXHOCTefl HarpeBa KOTJOB, B CBA3H € UeM
HX ¥ Ha3blBAIOT BHEWHMMH TomKaMu. Tomnku Ke, pacmojoXeHHbe
BHYTPH XKaPOBHIX TPy6 KapOTPYOHHX KOTJIOB HJIH MEXAY CEKUHAMH
UYTYHHBIX KOTJIOB, TIOJNYYHAH Ha3BaHHE BHYTPEHHHX.

§ 13. TIpocTeie KONOCHHKOBBIE pellleTKH
(nn TONKM € PYYHBIM 0GCAYKVBaHHEM)

[lpexe Bcero HeOGXOAMMO HMETb B BHAY, UTO TONKH C PyYHBIM
o6cayxuBanueM (puc. 11.19) MoXHO mNpuMeHATb AWML K KOTAAM
NaponpOUSBORUTENbHOCTIO 10 2/0 7/4 (MM COOTBETCTBEHHO TENJIO-
NPOH3BOAUTENbHOCTBIO 1,5 kaa/4), 1. e. npuMepHO npu pacxone

TOIVINBA He CBBIILIE
% . %“ 1000 x2/4. Ha nmpocTHX KO-

JIOCHUKOBBIX pellleTKax
t MOXKHO CKHraTh NMOUTH BCe
' Pa3HOBHAHOCTH  TBEPLOTO
TOIAUBA: APOBa # TOpD
(npaBpa, ecau HX BJaX-
HOCTb He mNpeBHlnaer WP=

i %70 M. =40%), Gypbie u KaMeH-
: ]  uble yram ¥ aHTPaIHTHL
&\ = 1] K oranuntesbHBIM OCOGeH--

HOCTAIM IIPOCTO# KOJOCHH-

KOBOH pellleTKH IpH CXKH-

= Wik raHuyM pPasjHuHBIX BUJOB

] TBEPAOTO TONJIHBA OTHO-

CATCSA TEpeMeHHOe paccTos-

HHe OT YPOBHSI 3arpysod-

DA Ho#i IBepnbl A0 KOJOCHH-

6oo___ | koBoro mojsorHa C, run

pHUMeHIeMBIX KOJIOCHH-

é{ KOB, KOJM4ECTBO  06cay-

- - JXHBaeMHIX JABepell, pacno-

Puc. 11.19. Hpocras komocuuko- jJaraeMblx ‘Ha (poHTOBOH

Bas pellerka CTeHe MO BHICOTE, He06x0-

LHMOCTb YCTPAaHBATh CBOAH 7, NiepekphiBaolllue TONKY, H, HaKOHeL,
HaJH4YHe WIH OTCYTCTBHE 30JIbHBIX GYHKEPOB. :

KOHCTPYKTHBHEIE OCOGSHHOCTH NPOCTHIX KOJOCHHKOBBIX DEIIETOK

B 3aBHCHMOCTH OT POAa CKHMaeMOM0 TONJIHBA NpPHBeleHH B Tabi.

‘IL7. Pyusible KOIOCHIKOBHE PelleTKH COCTABAAIOT TOMLKO H3 HEMOA-
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Ta6auua IL7

KOHCTPYKTHBHBIE OCOGEHROCTH NPOCTHX KOMOCHUKOBHIX PEHIETOK B 3aBHCHMOCTH
OT POAA CKMTAEMOTO TONAHBA

Koan-
Pasmep| uecTno -
Tonauso c P ABeperj  Koaocuuxu y?;,“:::a Han:g:s Gyu
B MM no
BHICOTE
HOposa WP =135 +40% .j1200] 2 Bpycuarne | Hyxuu ngu He HyxHH
TIPOCThIE wp=4
Topp WP=235+-40% . .| 800) 3 Bpycuarbie To xe To xe
BOJIHHCTBIE
Bypue yram . . .. . . 500( 3 TTaurvathe Hyxau Hyxan
Kyamenﬂue yrau u aurtpa-
OHTHL . . . . v« o o] 250 2 » He nyxnu | JXenareasro

BHXHBIX KOJOCHHKOB, ¢ YaCTHUHO ONpokuiHbIMH (puc. I1.19) wu, Ha-
KOHell, CO BCeMy TIOBOPOTHHIMH KonocHukaMu (puc. 11.20). flocaen-
nue peumerku (PIIK) 8 nacrosmee BpeMs HawOOJee pacnpocTpaHe-
Hbl, H XJI8 PYUHOrO OGCHYKHUBAHHSA UX BHINYCKAIOT HECKOJNbKHX THIIO-
pasMepoB, KoTopule npuBeldeHs B Tabu. 11.8 (umdpb uncavrens co-
OTBETCTBYIOT IIMPHHE, a 3HaMeHarTeas — AJIMHE DELIETKH B MM).

Tab6apna I1.8
Tunopasmepn pemerox PIK-1

'I‘lmopasue; Tnomans B #2 TunopasMep Tlnomans 8 42
PIIK-1-900/915 0,825 PIIK - 1-1000/1220 1,22
PIIK-1-900/1220 1,1 PIIK-1-1100/915 1,01
PIIK-1-1000/915 0,915 PIIK-1-1100/1220 1,12

PacyeTHble n TemsIOTeXHUYECKHEe XapaKTePHCTHKH TOPOCTHIX KO-
JIOCHHKOBLIX PElIeTOK NPpH CHUIaHHH PasAHYHLIX TONJMB UpHBEXe-
HH B Taba. 11.9.

§ 14. WaxTHble TONKH

llaxTHEle TOMKH MOLPasAeNsiOTCS B 3aBHCHMOCTH OT pacnogo-
XKEHUS 3epKaNa rOpeHHs Ha LIAXTHHE TONKM ¢ HaKJAOHHHIM H Ha
laxTHEIE TONKA C BEPTHKANBHBIM 3epKanoM ropeHus. [lepshie mpen-
HasHaueHbl I CHraHHS APOB M Topa ¢ BAaXKHOCTBIO g0 WP=
=45 +-50%, BTOpLle NpeAHasHAUGHH TOJBKO ANs CKHTaHAS APOB ¢
BJIAXKHOCTBIO o WP=>559,.

Llaxmabie TomKH A1 APOB PACCUMTAHB HA CKHTAHHE NOVIEHbED
CTaHAaPTHON IMHHLI 6e3 TPHCANKH NPeBEeCHHX or6pocoB. Tonky c
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HaKJIOHHBIM HOpMaabHBIM (puc. I1.21) uau coxpailleHHBIM pasMepoM
3epKaJjia ropeHHs BHIGHPAIOT B 3aBUCHMOCTH OT TeIJIONPOH3BOMAH-
TEJBHOCTH KOTJAA, O] KOTOPHIM YCTaHABJAHBAOT TOmKy. Iliapnuy
pelleTky b IAs BceX WIAXTHBHIX TONOK NPHHHUMAKT Ha 150 mm 604b-
e CTaHAAPTHOH NAMHBL APOB. B 3aBHCHMOCTH OT IUMPHHH KOTAa A

§<——510 —

145

RS
TR

Puc. 11.20. Tomka ¢ pyu-
HHMH TOBODOTHBHIMH KO-
JOCHHKAMH

e

CTaunapTHO#N AJNHHLL APOB TONKH BHINOJHSIOT H3 ONHOH, ABYX W Tpex
OTIeNbHHX IAXT ¢ IPOMEXKXYTOUHLIMY CTEHKAMH He MEHee 4eM B ABa
Kupnuua.

Penterky HIAXTHOH TONKH C HAKJIOHHbBIM 3epPKajJioM MOPeHHs B
BapXHe#l 4aCT¥ COCTABJAIOT U3 JBYX PANOB HAKIOHHO MOCTABJEHHBIX
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GpycuaThiX KOJIOCHHKOB, 4 B HWMKHEH — H3 OZHOTO DANa TOPHIOH-
TaJbHBIX GpYCYaTHX KOJNOCHHKOB, ‘OTOpHBIE GadKH KOJOCHHKOB OX-
AAKAAIOTCST BOLOTIPOBORHOA Boxofi. TIpoCTpaHCTBO NOA KOJOCHHKA-
MH pasfeNeHo ABYMA MeXIy3OHHLIMH TIEPeropofKaMH Ha TPH 30HHL

b Puc. 1121, IllaxtHas TOomKa AAs
CHHTauHusi RKpOB C HAKNOHHHIM 3ep-
KaloM IOpeHus

CXKHIaHusi APOB ¢ BepTHKAAbHHIM

ﬁ 3epKasioM ropeHus

rr

400
r————2135 ——‘l

i
i
i
I
i
]
1
u i Puc. 1122, IHaxtnas Tomka aas
]
|
)
1
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S | e 0
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V] I | .
x g }: tIF’ =l
~ |
2000 i '
I |

Z. ’ r
Kakzaa 30Ha MMeeT caMOCTOSITe/bHbe ABEPUbl A O6CAYKHBaHYA.
CranflapTHas J/IHHA 3epKaja TOPeHUs JUI HOPMaJbHOH TONKH €OC-
tasaser [==3000 mux, a Aas coxpaimenton — l=2400 mu.

56

Onextponnas 6ubnuoTeka http://tgv khstu.ru/



IlaxTHble TONKY C BPTHKAJABHEIM 3epPKaJIOM ropeHus (puc. 11.22)
HMEIOT JIMIb OfHH PSIf TOPU3OHTANBHBIX GpycuaTHX KOJOCHHKOB,
BLICOTY PacCMOJIOXKEHHA KOTOPHIX OT HHXXHEN0 ypOBHA Ta30BON0 OKHa
GepyT B 3aBHCHMOCTH OT BJAXHOCTH APOB B mpenenax 500—800 smx
# aosonar o1 1000 #x 1npn oyeHb CHIPHIX ¥ HEKOJOTHIX APOBaX.
3epkalloM ropeHus CuHTaercs IJIOMAAb [asoBOro OkKHa R=a-b" 2.
[Tpugem BbicoTa @, YTOGH IPELOTBPATHTD BHIIaAEHHE He MOJHOCTHIO
CropeBUICTO TOMJHBA H3 CNOfA, He AOMIKHA NpeBbiiath 1400 s,
mupuHa & poaxHa 6biTh Ha 150 ma MeHbIle IJHHBL CXKHraeMbIX
apoB. [lpn HeOOXOMMMOCTH IIOHWXKEHHS NPSIMONO H3JYyYeHHA TONKY
NePeKPLBAIOT CBOLOM U, PasMepbl KOTOPOTO YCTaRaBJAMBAIOT 8 WPO-
necce skcrmayarauuy. llupuny Bcex WAXTHHIX TONOK B COOTBETCTBHH
¢ AJauHOl novieHbeB npuauMaior 900, 1150 u 1650 .

JIlaxTHBIE TONKY C HAKJOHHEIM 3€pKajioM NOpeHHA AJAA CKUTaHHS
TOppa OTIHUAIOTCA OT MNOKOOGHBIX TOMOK AJS CXHMaHUA JpOB IO
CYLIeCTBY. JIHIIb BTOPHIM JONOJHHTEJNBHBIM DSAOM TOPH3OHTAJIbHBLIX
KOJIOCHUKOB, PaclOJIOKEHHHX HUXKE NepBOro (BepxHero) psga Ha
200-—300 ma. DTOT PAK KOJOCHHKOB CHAYXKHT AJA BHIXMTa KOKca H3
1IaKa, c6pacblBaeMOro Ha HEro BO BpeMs LIYPOBKH cseopxy. Conep-
Kanue Medoun (mo 25 mm) He ZomkHO npesbiath 20%. [Ipumph-
calke ¢peseproro Topda TpeOyercs COOTBETCTBYIOUlee M3MeHEHHe
TOTIKH,

Tonxy mrupunofi 6odee 2250 mmu meperopaXnpaioT MPOMEKYTOU-
HOMl CTEHKOH TOJILMHON He MeHee ueM B ABa Kupnuua. Kak HakJoH-
Hble, TAK H TOPHU3OHTaJbHBE KOJOCHHKH — 06pyCYaTo-BOJHHCTHIE.
Bony x oxmaxnmalomuMm GasKaM TIOABOAAT CHH3Y, a NpPH ABYX Iax-
TaXx — ¢ ABYX CTOPOH Tonku. [{una 3epkasa NOpeHHA NI HOPMaJb-
Holt TomKm cocraBiaser [=3000 mm, naAs cokpalleHHOH — l=
2600 mu. lmpuna b mWaxTHHX TOTMOK AAS Topda MOXKET ObiTb HPH-
HaTa ot 900 (manee xpaTHuiM 100 mu) no 2200 mue.

K HIaXTHBIM TONKaM, XOTA H HECKOJbKO YCIOBHO, MOXeET GHTb
OTHeceHa M CKOpOCTHas Tonka cucreMsl B. B. Tlomepannesa (puc.
11.23), npenHasHaueHHas JJS CKHTaHUS APEBECHHIX OTXONOB (rJIas-
HiBIM 06pasoM mens). TONKy npuCOeRHHAIOT K TONJIHBHOMY PYKaBy
1 v BHNOJNHAIOT B BHAe HeOOJbINON LIAXTH, ONpaHUuUCHHON ¢ GOKOB
BepTHUKaJNbHBIMM KHPNHUUHBIMM CTeHKaMH, CO CTOPOHH (poHTa Ha-
KJIOHHOMN CTEHKO# 2 ¢ NMepeXXHMOM BePTHKAJbLHOTO CJIOf, a ¢ 4eTBep-
TOfi CTOPOHH, OGpaIleHHON K KOTIy, 3aKVMHOH pemeTkoil u3 Tpyd
3 ¢ npuBapeHHLIMH K HHM IIHNaMu. DTH TPyGH ABAAIOTCH OLHOBpE-
MeHHO H TpyGamu (poHTOBOro sKpaHa. 3aKHMHAs pemlerka yaep-
JKHBaeT CJOHl B BEPTHKAJAbHOH IJIOCKOCTH; pa3MepHl 3epKaJja rope-
HHSl TIONCYHMTHIBAIOT KaK IPOH3BEAECHHE BBICOTHI, CUMTAs €€ 0T NOAa
a0 )ne.pe}nga, Ha WIHPHHY TONKY (BKJOYas 3aropaxKhsalolliue Tpy-
6n1).

OcOGeHHOCTb TONKY 3aKJI0UAeTCA B TOM, 9TO TOIVNIABO CXKHIaercs
B 32)XKaTOM CJI0e, 9eépe3 KOTOpHIH NpoJAyBaeTcs ropsauuii BOSAYX MOJ
HanopoM ue Menee :160 mx 800. cT., mOCTynNaIOIMUA Yepe3 OTBEPCTHE
4. Tlpouecc ropenus nporekaeT nPH BecbMa GOJNBINHX TEIVIOBHIX
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HanpaXeHUsaxX 3epkKanaa ropenus (0'rc10na H Haspanue TOMKH — CKO-

pOCTHas).

Jna [oMuraHud BHIHECEHHBIX H3 CJIOA TOPALINX 9acTHI, ¥ Hpo-
JYKTOB HENOJHOTO CropaHHs NpeAyCMAaTPHBAIOT NORauy BTOPHYHOINO
Bo3Ayxa § B koauuectBe 20—30%. TemnepaTypy noxasaemMoro so03-
JyXa MOXHO JOBOAHTb R0 250°C. MOMmHOCTD TOTKY H3MEHAETCH
ra1aBHBIM 06pasoM 3a cYeT ee IIMPHHEL
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Puc. 11.23. Tonka AAs CIKHraHWS ApeBecHHIX OTXOAOB KOHUCTPYKUHM HHXK.

B. B. IToMepauuesa

PacueTHbie XapaKTePHCTHKY HIAXTHBIX TOMOK

TaGnuma 1110

Hposa | Topd
BCCHH
O6os- 3epxaso ropesus or&g:ue(cmfpo-
TloxasaTens HaveHHs CTH33_cHCTeMa
HakJIoK-| BePTH-|uaknon.|uiX. Tlomepan-
noe | Kadbe | poe nesa)
HOR
Tennosoe manpsxeHHe 3epkaza ro-| o
peHusi B THIC. KKaA[Mi-w . . . = 1100 | 3000 {1000 | 2000—4000
TensoBoe  manpsKewue  TONOUHOTO |
o6beMa B THC. KKas/Md-w . . . - 300 | 300 | 250 300—400
T
3uaveune xosd)qmmaema usOLITKa .
BO3AyXa . . e« o Op 1,31 1,3 1,4 1,3
IToteps remna or XHMu1€CKOTO ueso-
xora B % . qs 2 2 2
IToTepsi Temma or MeXaHHUECKOTO He- } 5
aoxora s % . . . . . n 1 1 2
Paspexentiec B Tomke B MM aod cr. S, |4-616—8| 10 5—6
Hapienue mox pewetkoll B Mu 60d. cr.| P — — —_— 80
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B ronkax Manoii MOIIHOCTH B KauyecTBE 3aXKUMHON pellleTKH
MOXKHO HCHOJNb30BAThb KHPNHUHYIO CTEHKY, BBUIOKEHHYIO B KJeETKY.
PacueTHble ¥ TENJOTCXHHUECKHE XapPaKTepHCTHKH LIAXTHHX TOMNOK
npuseneHs 8 taba. 11.10.

§ 15. IMoaymexannuecKkue TONKH

K nonyMexaHWYeCKHM TOTKaM, [peAHA3HAUCHHBIM IS CKHTAaHHS
TBEPAOro TOIVIMBA, OTHOCATCA TaKHe, B KOTOPHIX MeXaHH3HPYIOTCH
Juiib OTHKeJbHBE onepanuy, COCTaBAAIONINe TONOYHH mpouecc. Ha-
npuMep, MeXaHH3HPYeTCa HJH Joflaua H 3abpoc TOMIUBA HA pelier-
Ky, HJH LIypOBKa ¥ IIJIaK0o30JdoyAadeHHe. KceTaTH, ¢ 9THX IOSHUHMH
H LIaXTHHlE TOMKH, PaCCMOTPEHHbIEe B TMPeAbAyIIeM napanpade, Tax-
JKe MOXKHO OTHECTH K NOJyMeXaHHUeCKHM TONKaM.

Tonxu IIM3-PIIK (puc. 11.24) — nanGosee pacnpOCTpaHeHHbIE
nojsyMexaHuueckue (IHeBMOMeXaHHYeCKHe 3a6pachiBaTelu C peler-
KOH, COCTOSIMIEN #3 HOBOPOTHBIX KOJNOCHHKOB). DTH TONKY NpeaHas-
HaueHH N1 CXHKHTaHHA LIMPOKOrO acCOpPTHMEHTa yriefl ¥ aHTpauH-
TOB, 32 MCK/IOYeHHeM JHilb OyphiX yriell IOBHIIIEHHOH BJIAXHOCTH
(Wr< 35%) u wrei6oBbIX aHTpanutToB. HaunGouee addextTusHo 3
HHX CXHraercsi ApoGJaeHbilt yrodb ¢ pasMepaMu xycka 30—35 mm
pH cofep:KaHuu Mejsoun (10 3 mm) He Goaee 30%. Tonauso mo
HeNnoJBUKHOf pellleTke pa3zbGpachiBaeTcs ¢ MOMOIIBbIO BPAIAIOMHUXCH
Jonacrefi 3a6paceiBates. Porop 3abpaceiBarens NpHBOAUTCA B ABH-
XKeHHe 3JIeKTPOJABHrarejeM. OJeKTPOABHraTe/Ib ABJAfETCA OOMUM
Ias BceX 3abpachiBaTesell, YCTaHOBJASHHHX Ha -()poOHTE TONKH, €ro
MOIIHOCTb cocTaBafger OoT 1 10 2 xer. Uucno 3abpacuiBaTenedl 3a-
BHCHT OT WIHPHHB TONMKH. PekoMeHAyeMmas IIHPHHA OGCHYXHBAHHA
AJs OfHOTO 3a6paceiBaTens — He Goaee 1000 xx. B momomp Mexa-
HUUecKHM 3a0pachlBaTe/sM uepe3 paclnoJOXKEHHbe BO3Je HHX COfl-
Ja B TOIKY IO AaBJeHHEeM, PaBHHIM XaBJECHHIO B JYTheBOM KaHale,
nojaercsa BO3AYyX B Kosnuecrse 209% obuiero pacxona.

B Tonxax TOJAHOCTBbIO MEXaHHM3MPOBaH JMIIb 3a6poC TOMJIUBA HA
pellleTKy, WIYPOBKY XKe CJI0d, a TaKkKe LIIAKO30JOyAaJeHue BHINOJ-
HAIOT PY4YHHIM crnocoGoM. Harpyska monku perynupyerca H3MeHeHH-
eM NOoJauH TOIVIMBA TIHTATEJNEM, a TakKe H3MEeHEHHEeM KOJNHYecTBa
nolaBaeMoro Bo3AyXxa. KoJOCHHKOBYIO pellleTKy HaGHPalOT u3 TeX
3Ke MOBOPOTHHIX KOJIOCHHKOB, KOTOpHE JIIPHMEHSIIOT ¥ B PYUHHX TOIl-
Kax, HO IJIHHA STHX pellleTOK MoxkeT Gbith Gosee 3 x#. B raba. 1111
npuseleHbl xapakrepucruku Tonok [TM3-PIIK, cepuiino usrorosms-
eMbIX HaluuMH 32BOJaMH.

Tonka TIIII. Tonka ¢ wypyomel NJIaHKOH MpelHa3HaueHA A
CXHraHHs OypHIX (BK/IOUAs YIAH IIOBHIIIEHHON BJAaKHOCTH) M Hec-
TMeKAoIMuXCAd KaMeHHbIX yraed. [lpuuauun paGoTsl TONKH € LIypyIO-
Ulefi MJaHKON 3aKJAI0YaeTcs B TOM, UTO TONJMBO M3 NHUTATENbHOID
OyHKepa NpH NOMOIIH CEeKTOPHOTrO 3aTBOpPA MOCTYyNaeT Ha INIYXYIo
IUVIATY MNepefHedl 4acTu TONKH MO Bcell ee lMpHHe. TomiuBe 1Mo He-
MOABMXHON KONOCHHKOBOH pellleTKe pacnpefeaserca IlIypylomen
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. Ta6anruna 111
Xapaxrepuctuku ronox NMM3-PNK

i | ® i |

85 | as 2% | 2.

Tonks g g gg Tonkn g g gg

i | & 55 | &1

TIM3-PIIK-1100/1525 | 1 | 1,68 || 1M3-PIK-3-2600/2440 | 3. | 6,31

TIM3-PIIK-1-1100/2135 | 1 | 2,35 || TIM3-PIIK-3-2600/3050 | 3 | 7,93

TIM3-PIIK-2-1800/1525 | 2 | 2,74 || [IM3-PIIK-3-2600/3660 | 3 | 9,52
TIM3-PIIK-2-1800/2136 | 2 | 3,84 || IM3-PIK-3-3300/2135 | 3 | 7.0
TIM3-PIIK-2-2200/1525 | 2 | 3,36 - Z|'=
TIM3-PIIK-2-2200/2135 | 2 |47 — —| =
TIM3-PIIK-2-2200/2745 | 2 | 6,05 — | =
TIM3-PIIK-2-2200/3050 | 2 | 6,71 — S
TIM3-PIIK-3-2600/2135 | 3 | 5,55 - N

Mpuxevaune, Lubpa B8 uncautene COOTBETCTBYCT WMPHHE, & B SRaMesiaTene —
AAHHE PEWICTRU B KA,

miankoii. llypyomasa naanka npenacrasisier co60fi UyTYHHYIO (HJH
CTaJBHYIO JIHTYIO) TPEXKpaHHYIO RIPH3MYy. YroJi HakJOHA NepepHei
NJIOCKOCTH 3TOA NPH3MB K IOPH3OHTY cocrasiser 35°, a sanuedi —
15°, mosToMy TipH IBMXKEHHH €e BHepe] TONJHBO 3aXBAaTHIBAETCA H3
OyHKepa M nepeMelaercd [HO pellleTKe, a NPU JABUKEHUH TPH3MbI
(n#ankH) Hasax oHa yBJeKaer 3a o060 Juilb He3HAUHTEAbHOE KOJH-
4eCTBO TOTJIHBA, OCYLIECTB/sIS B OCHOBHOM €T0 IlypOBKY. Pasnosux-
nocty Tonok THna TLIIT oramuaroTcs KOHCTpyKnued npusoja JJist
nepeMelleHUs INIAHOK H HX KOJHYeCTBOM, T. €. TONKH MOTyT ObiTh
ONHOMJIAHOYHbIE MM C WIypyoOIlell paMkoR (C HeCKOAbKHMH IiaH-
Kamu). M3 OZHONIAHOUHBIX TONMOK CJELYeT BLIAENHTb CEPHAHO Bbi-
nyckaeMylo Tonky cucrtemu lO. I'. BacuapeBa — BTH (puc. 11.25).

Tonku t™una TIUII oTHOCATCA K HOJyMeXaHHUECKHM, ROCKOJBKY
npH ux pafore HeKOTOpHie omepamuu (NOXGpOcKa TONIAMBA Ha pe-
WeTKY AJS YHHYTOXKEHHS OYaroB KpaTepHOMO TOPEeHHS, WaCTHUHD
ITAKO30MOy A aJieHHe) BHNONHAIOTCA Bpy4Hylo. PpaxuuoHHHHA coc-
TaB TOMJHBA, MOCTYMaIOIWEr0 B TOMKY, MOXer OHITb HEOXHOPOAEH,
OIHAKO pasMepbl OTAEJbHHX KYCKOB He JOJKHH BpeBHIIaTh 70 MM.
Tunopasmepnt ook TUI npusesens B Tadu. IL12.

Ta6mana 1112
Tunopaamepst Tonox TII crcremu: Bacnasesa —~ BTH

Tunopasuep Mlupusa B x| Anusa B e “,;‘,‘;;'};F", L

TepBult . o o ¢« v o o0 0 v 0 o0 1772 3454/2920 | 6,1—5,15
Bropofft . . . o000 o0 2172 3454/2920 | 7,5—6,3
TpeTHl o o o o o v v b v e e 2672 3454/2920 | 9,2—7,8
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Boanyx, mogaBaeMulil B TOTKY, PacnpelefsioT B CHAeAYIOLIHX KO-
JHYECTBaX: TOL OCHOBHYIO 4acTh pemieTku 656%), moll 3a:KHraTeNibHyIO
waxry 25% u ok wiraKosble koJdocHuku 10%.

PacueTHble XapaKTepUCTHKH NOJYMEeXaHHYeCKHX TOROK MpHBE/e-
HH B Ta6a. 11.13.

Ta6auuna I1.13
PacyeTHHe XapaKTepUCTHKH NOAYMEXAHHUCCKUX TONOK

Tonke IIM3-PIIK Tonkx TILIIT
Toxkasatenu yram yran
Gyphie ‘xauem-me . auTpauuThl| Gypbte KaMeHble
TennoBoe HampsiKeHHWe 3epKana
rOpeHHst Bpruc. gan/mt-q4 808& 900  |800—900 [700—800 800900
Tonoyneii of6beM B THC.
Kkkaajmdg . . . . . .. 2005—O 200—250{200—250 [{200—250 (200—250
2
3unauende Kosbdmumenra u3-
6uTKa BOsAyXa . .. 1,4 1,4 1,6 1,4 1,4
IloTeps OT XHMHY€CKOrO HERO-
oraB % . . . . . . .|1 1 0,5 1 1
Ilotepn or mexaHuueckoro He-
goxora B % . . . . .l10 7 12—18 1 7—9 7
PaspexedHe B TOnKe B MM .
eod. er. . . . . . . .|3—4 3—4 3—4 45 4—5
Hasnenne nox pemetxoft B s
eod. cr. . . . . . . . .|60 60 60 100 100

§ 16. Mexannueckne TONKH

MexaHyyeckne TONKH XapakTepH3ylOTCsl He TOJAbKO TeM, 4TO yC-
JOBHSl MX 0OCHYyKHBAHHS O6NErueHb, HO H FOBHILUEGHHON TEWIONpo-
H3BOAHTENbHOCTBIO. [locsieHAA ZoCTHTaeTcs 3a CUET BO3MOXKHOCTH
GOMBLIIOTO PA3BHUTHA 3ePKaja FPOPEHHS H, B UYACTHOCTH, €ro JIHHE
[0 CPABHEHHIO C PYYHBIMH H DOJyMeXaHUYECKHMH TONKaMH.,

Bospiias MOIIHOCTb TONOK TPERONPENEsieT H UX YCTAaHOBKY B
OCHOBHOM K KOT/JaM TaKkikKe NoBHIUeHHOH MomuocTH. Mcmosnbzosars
HEKOTOPble KOHCTPYKLIHH MEXaHHUECKUX TOIOK NOX KOTHaMH HeGOMb-
IO TENJONPOH3BOAHTESbHOCTH YacTO SKOHOMHUECKH HeUekecoos-
pasHo.

Tonku c yennoimu pewerxamu. Llennbie peumleTKH X0OpPowo ce6s
3apeKOMEHIOBAJH H TIOJYUH/IH GOJIbIIOE PACHPOCTPaHEHHE NPH CXKH-
TaHWH HEKOTOPHIX COPTHPOBaHHBIX yriell m aHtpaunta. O6ssaTesb-
HO€ yC/iOBHE Kau€CTBEHHOTO CXKHIaHHMsf TONJMBA HA UENHHBIX peller-
Kax — yMEepEeHHOE CoJep:KaHHe B HeM BHeIIHero -6amiacra (AT
<12% n Wi 12%) B ero onpexesieHHBIN (PaKUHOHHLIA COCTAB
(MaKcHMaJbHEIR pasMep KycKa He NLOVIKEH NpeBbiuatsh 40 M OpH
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CONEPKAHHHY MEJIOYH C pasMepoM OT 0 1o 6 mm ue Gosnee 50%). Dru
TOMKH CHAEAYET yCTaHaBAWBATh NOX KOTAAMH I1aDONPOH3BOAMTENb-
HocTbio 10~—35 7/4.

Tonka YLP c uemylhyatoft uensoht pewerxoft (puc. 11.26) mpa-
MOTO XOJla € NepeMeUleHHeM KOJOCHHKOBOTO NOJMIOTHA OT {poHTa B
TaIy6b TOMOYHON KaMePH M €0 COPOCOM 30/l H MIJaKa B €€ KOHIe.
Konocuukosoe nmosotHo CoGpaHO H3 ‘GeCHPOBANLHEIX uelyAuaTHIX
KOJOCHHKOB ¢ XKHBHIM CEUEHHEM JUIA NPOXOXA BO3AYyXa, PaBHBIM
~10%. YcnoBus CXHraHWs TORANBA Ha HENHHX peEUIETKAX Pe3Kd
OTIHYAIOTCS OT YCHAOBHE CHUFaHHS €10 B PaHee PacCMOTPEHHBIX KOH-
CPpYKUHAX. 3hech TOMAHBO H3 OYHKEPa NOCTYaeT Ha He3arpymkeH-
HO€ HOJNOTHO PEHICTKH, NpHIIeAUIee CHH3Y, H 3aXKuTaeTcsd He CHU3Y
BBepPX, a CBEPXY BHH3 OT Jy4eHCIYyCKAIOIHX CBOJOB, ropsilero da-
KeJia H OT CONPHKOCHOBeHHA CTropsuum panom cinoem. Taxod cnoco6
MeHee 3(pexTHBEH, H M5 NOBLILIGHH HHTEHCHBHOCTH TODEHHS He-
00XONMMO NORABaTh MON PelIETKY HONONPETHIl BO3AYX TEMNeparty-
poit no 250°9C. Koderap perysHpyer cKOPOCTh IEDEMEILEHHs] pPEUIeT-
Ki( KoTopas MOXeT Koie6aTbcs B NOBOJbHO UIEPOKHX Npelenax: or
2 m/u nas aurpaunutoB Ao 15 m/4 pas Gypux yried tuna Yena6un-
CKONO MECTOPOXKJACHHA) M NO3CHHHIA BBOX BO3AYyXa HOJX PeEIeTKY.

B 3aBHCHMOCTH OT pPoJa CKHTaeMOTo TOIJIHBA MEHSIOTCS PACHo-
JIOXKEHHE M PasMepH NepelHero H 3afHero CBONOB, IOSTOMY H3MeHs-
eTcs B KOH(HIyp alis TOOYHOro ofbeMa.

Tax, mpy CxuraHun aHTPalHTa YCTAHABJHBAIOT HH3KOPAaCIOJIO-
XKeHHBIf 3alHul CBOJ, RepekpuBaroinii 50—609% 3epkana ropenus,
a TWPH CKUTAHHH OYPHIX yriefi CBOJ yCTaHABAMBAIOT Ha BhicoTe 1,6—
2,5 # WAy OJNW TepPeXHHA, NePeKpHBAIOWHU{T 36pKaNO TOPEHHA Ha
30—50%, unyu u nepemHuil W SafHMA CBOIB, NEPEKPHIBAIOLLHE 3€p-
Kajo ropenuss #a 30% xaxawiét. Ilpm cxkurannmum KamMeHHBIX yrJeit
TONKY MOXKHO BHINOJHATL Ge3 ©BoXOB. KOHCTPYKTHBHBIE DasMephl
tonok Tina UIIP npuseaeHw B raba. 11.14.

Tab6anruna IL14
Tunopasmepmt tonox YILP

Pemerka TrnopasMeps
HOovaa s mum . . . . | 5600 | 6500 j 6500 | 8000 | 5600 ; 6500 | 6500 | 8000
Mimpaua » » . . . . | 2330 | 2330 | 2700 | 2700 | 3070 | 3070 | 4550 | 4550
AxrtuBRas naowaib
4%, ... ...} 11,2513,35 15,47 |19,52 |14,82 | 17,6 [26,12 | 32,9

{Ipn onpesenennn (raGa. 11.14) akTuBHOR mnJjomanu 3epxaja
FOpeHUS TPHHATA NAOMafbk KOJOCHUKOBOTO NOJIOTHA, obecneulBae-
Masi BOSAYUIHBIM IyTheM. MOIIHOCTh GNEKTPOABHIATENsI K TONKE
MOXHO ODHEHTHPOBOUHO NPHHHMaTb H3 pacuera 0,2 x87T Ha 1 #2
- pelleTKH. <
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Tonxu IIM3-JILP u IIM3-9YLP ¢ nHeBMOMEXaHHYECKHMH 3a-
6pacoiBaTesiiMM H HenHoft pewerkoit o6patHoro xoxa (IIM3-JILIP)
u [IM3-ULP no cymecrsy OTHOCATCH K KAACCy MeXaHHYECKHX
(aKenbHO-COEBHIX TONOYHLIX YCTPOACTB M YCTAaHABJHBAIOTCA NOX
KOTJIaMH NapONpOH3BOAHTENbHOCTBIO 6,5—20 7/4 ® hpu cXKuraHuu
HECOPTHPOBAHHEIX MHOT'O30JIBHHIX KaMeHHHX M GyphX yriefi, a Tax-
Ke yriael c Jerkomiaskoft sonofi. Kpome roro, B HIX MOXHO ROCTa-
TOYHO 3G(PeKTHBHO CKHraTh H aHTPAUHTH HNPH YCIOBHH A0OaBJIGHHS
15—309% kamenHbix yrieft. I3-3a HaiuuyHsl NHEBMOMEXaHHYECKHX
sabpachiBaTeseli HeOOXOAHMO INpelBapHTeJbHOE ApoGieHne yraef
-0 KyCKOB pasMepoM 30—35 mau.

Oco6eHHOCTb TOTOK — KOMGHHHPOBAHHBI! TPOLECC TOPEHHs KaK
B €JI0€, TaK H BO B3BEUIEHHOM COCTOAHHH. KpymnHBle YacTHUHW 3a-
GpacBlBAIOTCS H CTOPAIOT HA PeIIeTKe, a MeJKHEe BBIHOCATCH H Oro-
paloT B TONOYHOM 00beMe.

3abpacbiBaTeqaH [OJAOT TOIVIHBO HEMNPEPHIBHO MEJAKHMH HOPUHS-
MH Ha BCIO IOBEPXHOCTb TOPSIIEro CJIOSA, OJHAKO HA 3aJHIOI 4acTh
pelIeTKH TOMJHBA NPUXOXHTCH HECKOJBLKO GOJbIE, YTO NPH MEljeH-
HOM TepEeMeHIeHHH KOMOCHHKOBOrO mosoTHa (1,6—~2,2 m/4) obecne-
YHBAeT HHXXKHEE 3aXKHTaHHe TIOYTH [0 Beell AVIMHE CJIOs,

B nacrosimee BpeMs H3rOTOBJSIOTCA ABA THINA TONOYHBIX YCTPOfi-
CTB ¢ OOpAaTHHM JABHIKEHHEM KOJOCHHKOBOTO NIOJIOTHA: < JIEHTOY-
HOH UeNHOH pemieTko#i, HaGupaeMoH K3 NATH THIOB KOJOCHHKOB
oco6ofi Koucrpykuun IIM3-JIUP (puc. 11.27), n uemyfivatoft
uennoit pemerxofi ([IM3-ULIP), w=aGupaemoii H3 TeX Xe Ko-
JIOCHHKOB, YTO H pellleTKa NPAMOTO X0Aa.

3 -
].__“ < s Puc. 11.27. Tonka xoncrpykumu ITM3-JILIP
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Ilo pasMepam 9TH TONKH OZHHAKOBHLE H NOJHOCTHIO B3aHMO3aMe-
HSieMbl; THTIOP a3MepHl HX NaHH B TG, I1.15.

. Tonku xoucrpyxyuu unsc. A. A. llepuinesa mpeiHasHasensl Aas

cxuranns sppeseproro topda. Ppesepuuil Topd Xapakrepusyercs

3 3ax. 376 65
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Ta6aunua LIS
Tunopasmepn! Tonok NMIM3-JIUP u NMM3-YILP

Pemerxs 8 Mu Axtusuas Yucno
THO TOMOK . nromanb saGpach-
» B M8 Batenelt
umMpuua Anuua
IM3-JILIP 2700 4000 8,7 2
nm3-ynp 2700 4000 12,9 2
M3-4p 2700 5600 12,9 2
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Ppc. 1128, Omiokamepnas Tonka KoHcrpykuuu muxk. A. A. IHep-
meeBa .
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i€ TOJIbKO TOBHIIEHHOM BiaxHOCTbIO (WP=50 + 65%), Ho H Goab-
IIHM CONOPIKAHHEM MENOYH, 4TO NPENATCTBYeT €ro <CXKHTAHHIO B8
cinoesbx Tonkax. Ecan tomku A, A. IllepimineBa s MOIMHBIX KOTAOB
BHIMOJIHAIOT YHCTO KAMEPHEIMH, TO MJisl KOTJIOB TIOHHKEHHOH MoIm-
HOCTH HX NeIal0T KOMOHHHPOBaHHHMH '(aKeNbHO-CIOSBHIMH) € YCT-
POHCTBOM NOXKHTATENbHHX pemeToK. PasHOBHAHOCTH 9THX TONOK
OTJIHYAIOTCS HanpaBJ/ieHHeM ra3oBOTO NOTOKA B HHX, HaJHUHEM OR-
HOH HJIH NBYX KaMep CropaHHs H YHCIOM JOXHTaTeJAbHHX PeileTox.

Ha pnc. 11.28 nokasana ognokaMepHas TONKa KOUCTPYKIHH HHXK.
A, A lllepmnesa ¢ oxHofl KOXKHraTeNbHONA PEIIETKON M ¢ BePTHKAMb~
HBIM MAMOpaBJeHHEM ra3oBOr0 MOTOKA; TONKA PacnoviokeHa Noj KoT-
noM JIKBP-4. OcHOBHHE KOHCTPYKTHBHLIE DasMepHl JaHH Ha pPH-
cynke. Ilpy ycranoBke TOHMOGHHIX TOMOK MO KOTAAMH HHOH MOIN-
HOCTH, COXPaHsAs B OCHOBHOM HX NpodHuib, cielyeT MeHATb Ji6o
BLICOTY PaCHOJOKEHHSI KOTJA, JIHGO BHUJIET TONKH, PYKOBOACTBYACH
TpeGyeMEM 00BEMOM TONOYHOIO mnpocTpanctda. Tonku paGoraior
TaK: CBeXee TONIHBO ¢ MOMoiubio GapaGanmoro nurarens I moxa-
eTCH yepes3 ILeseBOe OTBEPCTHe 2 HA NMEPeRHIO MOpKy 3, ¢ KoTopodk
MeJIKHe WAaCTHIbl OAXBATHIBAIOTCS BCTPEUHBIM TOTOKOM BO3NYX2,
N0LaBaeMOro No Bcell WHPHHE BOPOHKHU 4, W Jasiee BHIHOCATCH B Ka-
Mepy cropanus. Kpynsueie xe yacTHIlH #JIi CPa3y NonajfaloTHa J0XKH-
raTeJbHYIO pPelIeTKY, HJIU TIOE BO3LEACTBHEM OOpasyOMHXCA BO3-
IYyIIHbIX BHXpefi (4eMy CIOCOGCTBYET KoHQHIypauHs TONOUHOrO

<o6beMa H HanpaBieHHe BOSAYIUHBIX CTPYy#) HHPKYJHDPYIOT B KaMme-
pe cropamus N0 MX H3MeJbYeHHS W BHropaHHs. DokoBHe CTEHKH
TONKH AOJKHH GHTh 06A3aTeNbHO BepTHKaNbubiMu. llHpuHa Tomka
He JOJKHA TpesbiuaTh 2000 wm; nox 'Gojee INMPOKHMH KOTIAMH
TONKA JOJIKHA ObiTh Pa3ropokeHa MPOMEKYTOUHOH CTEHKOR ToJIlY-
Hofl B OJITOpa-NBa KHPRHUYa.

Ina cospanns MOILHOI0 BO3AYHMIHOTO NOTOKA K BHEIXOAHOK IieJiH.
BOPOHKH CJefyeT moXaBaTh okojao 70—80Y% nozaBaeMono B TONKY
BC3Ayxa npH HasiaeHnnu 80—100 mm 680d. ¢T. €O CKOPOCTBIO BHIXOXA
M3 menn okono 35—40 mfcex. OcranbHoe KOAHISCTBO BO3AYXA
(30—20% ) non nasaenneM 30—40 mum 800. cT. MOZAETCA NOX MOKH-
raTe/ibHBIE PEUIeTKH.

PacyerHsle XapaKTepHCTHKH MEXaHHYECKHX TONOK TIPHBENCHH B
taba. 11.16.

'§ 17. KamepHbie TONKH

Tonku Oan cocueanus #udkozo Tonausa. B KauecTBe XKHUAKOLO
TOIUIHBA B OTONHTEJbHO-TPOH3BOLCTBEHHHIX KOTENbHHX CKHTalT
TOJbKO MasyTH — IPOAYKTH, o6pasyiomyecss B peayabrare NpsMol
TeperoHKH MM KpeknHra -Hedrtn. KauecrBo Ma3yroB Xapakrepusy-
eTCl B OCHOBHOM BSI3KOCTbIO, @ TaKxkKe COLepKAHHEM CEPH, TEM-
nepatypoft sacreiBanna (5—36°C) m tremneparypoli Benbiukyu (80—
140°C). B mnacrosimiee BpeMs IINPOKO NPUMEHAIOTC MasyTH: M-40,

3* 3ak. 376 67
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M-100 1 M-200, rae nox uuppaMy ykaspiBaeTcsl BASKOCTh Ma3yTa
B rpaaycax BY npu remneparype 50°C.

Tlo conepxkanuio cepel Ma3yThl NMOAPA3RENAIOT Ha MAOCEPHHC-
thie ( SR<05%) # BHcokocepHucTHE (S >2%). Uem Gombme
BSI3KOCTb, TeM Bbillleé TeMIieparypa 3acThiBaHHA H BCIBILIKH, H Hao-
6opoT. s c:KHraHHSl MasyTa ero HeOGXOMHMO IOXOTPEBATH, ONHA-
KO TeMliepaTypa foporpeBa XoJixkHa ObiTh He MeHee ueMm Ha 10° Hu-
Ke TeMIepaTypsl BCHBHIKH.

[lps cxXHranm¥ Mmasyra cielyeT YAeJsTb 0co60e BHHMAHHE €rd
pacnblinBanyio. [KayecTBo pachblIMBaHHS 3aBHCHT OT MapKH CXKHra-
€MOr0 MasyTa, ero TeMnepaTypH H Tula PacHbJIHBAIOUAX YCT-
poitcts. [{fis pacnbliMBaHUS XKHIAKOTO TONJMBA NPHMEHSIOT BO3AYII-
Hble, TapOMEXaHHYeCKHe, MeXaHHYeCKHe H HapoBbie (HOPCYyHKH.

Bosnymaue opcyHKH PEeKOMeHAYeTCH NIPHMEHATb IJis pachbl-
JMBaHMs Ma3yTa BCeX MAPOK MOK KOTJIAMH TPOH3BOLHTEJbHOCTHIO
20 12 7/4 Bnpeab [0 OCBOGHHS NapOMeXaHHYeCKHX POPCYHOK Beex
TanopasMepoB. TlapomMexannyeckue Qpopcynku caeayer ycraHapJH-
BaTh NOX KOTJaMH RapONPOH3BOAHTENBHOCTBIO A0 20 T/4 ¢ mepeMeH-
HBIM pPeXXHMOM PaboTH, TaK KaK y HUX 00JbUION NHARa30H perysid-
pOBaHHsl NPOH3BOAHMTENbHOCTH. Mexannueckue (POpPCYHKH YCTaHaB-
JUBAIOT NOX KOTJaMH [apoNpOH3BOAHTENbHOCTBIO cBHillle 20 7/4 mpH
CXKHraHuH MasyToB Mapok M-40 u M-100. Ilaposbnie (opcynkn Kax
MeHee SKOHOMHYHBIE M CO3MalolliHe WIyM NpH paboTe NPHMEHSIOT B
aBTOMATH3HPOBAHHHBIX KOTEJbHbIX, NPH PEKCHCTPYKLUHH JHefCTBYIO-
I[MX KOTEJbHHIX M NOA KOTJIaMH CTaphiX THIOB, B YaCTHOCTH +110J
XKapOTPyOHBIMH H JIOKOMOGHJILHBIMH KOT/IaMH.

Bonee nmpaBuibhO 'Ha3hiBaTh yCTpoficTBA HJSl CXKHTFaHHA MasyTa
He «popcynKaMH, a ropesikaMH, Tak Kak «(popcyHKa TOro HWJIH HHOID
THNA TIpEACTaBJAAeT COGOi JIHIIbL OXMH H3 TPeX HeOOXOIAUMHIX dJie-
MEHTOB (Mapsiy ¢ BO3AYXOHANPaBAAIOMHM YCTPOHCTBOM H yp-
Mot — aM6pasypoil), cocTaBAAIOUINX TOPEJIKY.

Kakoe kon#uuecTBO ropesiok Heo6XOAHMO YCTaHOBHTb Ha OZHOM
KOTJIe, 3aBHCHT OT LIHPHHE! TONKH H IWPOH3BOLHTEJABHOCTH KaK KoOT-
Ja, Tak H ropenok. Ilpu mmpnue Tonkm A0 2 M MOXKHO YCTaHAaBJH-
BaTh OJHY TOpeaKy. I'OpesKH ROJMXKHBI, KaK IPaBHJIO, pacnoja-
raThCs B OLHMH PAJ HJIH B LIaXMaTHOM NOPSLIKE.

Ias momaun mMasyta o TpyGonpoBoiaM, a Takxe HJs Pachbijii-
BaHHA €ro B (popcyHKAX Ma3yT HaTrpeBalOT A0 COOTBETCTBYIOLLEH
TeMOepaTypsl B 3aBHCHMOCTH OT MapOK H <noco6a PacubliHBaHHsA.
B ta6a. 11.17 npusoasimca 3HaYeHHA STHX TeMIeparyp.

Kpome xopouiero pacnblIMBaHHA JJIfl KayeCTBEHHOrO mpoluecca
DOpeHHsi MasyTa HeO6XOXHMO o00ecneuHTb Haljexkalmylo nogaqy
8030yxa H COOMIORATh ONPeNe/eHHbe TENJOoBLe HaNPsKeHHs 06be-

Ma TONOYHOTO NPOCTPAHCTBA ( —VQ—)
T

HaunGoapluee KofH4ECTBO BO3AyXa (HO B NpelesaX, He NPensATCT-
BYIOWNX 3aXXHTaHHIO) PeKoMeHAyeTcs NmOAaBaTh K CaMOMy Hauaxy
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Tabanua 1117
Temneparypa masyra nepen opcyHKamn

Mapka masyra
Tun dopeyHok
, 40 | 100 200
BosgymwmHeie . . . . . . . .. .. . 90 107 130
MexaHHUECKHE . . o . .. . o4 . . . 103 115 140
TapoBete ... . . . ... ... RN 85 98 115

(akesna. Ha puc. 11.29 npuseleHbl BapHaHTh pa3MeIilleHHS TOPENOX
BO BHELIHeH# TOMKe, B KOTOPOH IEPBHYHBIN BO3AYX MNOABOIMTCS
HCKJIIOYHTEJNBHO NMOJ KopeHb ¢axena. KoMnoHoBKy 1 ocCyilecTBASIOT
TipH KOPOTKHX TONKAaX -(AJHHOA MeHbule 2900 mm) ¢ Manoft BEICOTOMN
TONOuHOro npocrpancrsa. KoMNnoHOBKY 2 MOXKHO DEKOMEHZOBATh
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Puc. 11.29. Bapranrs! BHeilHefl TOTIKH AN CXRUTAHNSA MasyTa

KaK THNOBYIO. KOMIOHOBKY 3 RPHMEHSIOT MJs 3aWHTH GOKOBBIX
cTen o6MypOBKH OT yAapa «pakena. KoMnonoBKy 4 NPHMEHSIOT Ipy
HCIIOVIb30BAHHH CYILECTBYIOIHX TOTOK MIPH HX PEKOHCTPYKLNH,

BHelnHsas TonouMasi Kamepa HMeeT popMy Tiapaiefienunena co-
OTBETCTBYIOIIEN0 pa3Mepa, HHOTKA <€ HaKJFOHHO pPaCHONONKEHHBIM
flonoM (A5 yoaJieHHs] BO3MOXKHONO CKONVIHHS MasyTa).
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Masyrnoe zopeaxu ¢ gopcynkamu 6030ywino20 pachotausanus,
U3 KOTOPHIX MOXHO PEKOMEHZOBaThb ropenaku cucrembl O9H. 3Stu
ropenkd (puc. 11.30) mmeror nuanason peryanposauus 70—130%,
paGoTaloT TIPH NaBjeHUM NEPBUYHOTO BO3AyXa neped PopCyHKoi
200—250 mm 600. cr. lasnenne napa QONKHO OHTb 5—7 aru, a

Bug A
1 .

-

HOIU

Husyry
g
Bﬂr%iu .

Pac. 11.30. MasytHas ropenka xonerpykuns OOH

AaB/eHHE TOINIHBA TIepeX (OPCYHKOH MOXKeT HaXOIHTbCA B Tpefe-
aax 0,3—6 aru. Jauna ¢axena, 3a uckaouenneM GopcyHKH Tpou3-
BONHTENBHOCTBIO 35 K2/4, AN KOTOPOW oHa paBHa | M, paBHa 2,5—
3 m. Pacxox nepBUYHOTO BO3AyXa COCTaBAfAeT okojao 60% ob6mero
pacxoaa.

OcHoBHbI¢ pa3Mepbl BHITYCKaeMbiX (OPCYHOK NPUBENCHH B TabJ1.
I1.18, .

K BogmorpefintiM KOTIaM MOXHO (PeKOMEHIOBATb HH3KOHANODHbIE
Ma3yTHHE NOpeJIKH ¢ POoPCyHKaMH BOSAYLTHOTO pacNblIMBaHUSA, Pa3-
pa6otannbie LIKTH um. IlonsynoBa. 3ru ycrpoficTBa OTAMYAIOTCS
GoaniuM JnanasoHoM perymupoBanus (20—100%) H oTHOCHTE/b-
HO kopotkuM Paxenom 1,5—2,5 u. Pacnmausanue wmomamsa ocy-
mecTBASETCA BO3AYXOM NOX AaBrenneM 250—300 um 800. cr. B Xo-
augectse 10—15% obmero Koanuectsa Bo3nyxa, HeOGXOAHMOTO A5
rOopeHus.

.
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OcHoBHvie pasmepu ropesok O3H

Ta6auuna 1118

TIpoH3BOAHTENBHOCTD (PACXOA Pasmeptt & un
TONJIHBA) B K2f4
! D a ' b [
35 211 114 90 45 142
50 219 114 90 56 165
75 245 130 160 42 185
150 375 219 160 80 300
250 505 273 165 68 370
350 525 273 230 65 500
500 590 315 230 80 470

= §030YX

1| Pacnsinvbammus

4l

Baadyx
#a c"ﬂ_ﬂg /

Bud ¢ ppowma

D-{OH-
Y1 ¥ Tgnaubo

- ropenka
HMT

Puc. 11.31. Husxonanopuas MasyTHas

goucrpyknan LIKTH ~runa
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IaBneHne masyra MoxeT ObiTb B npefieiax 3—5 m 600. cT.
JlaBjieHWe BTOPUYHOTO BO3AyXa cjelyer NPuHHMATh PaBHHiM 100—
150 mm 800. cr. Ha puc. 11.31 npuBenena XOHCTPyKUHUS DOpPesoK,
H3BeCTHHIX Nox Ha3BanueM HMT, a 8 Ta6a. 11.19 gaHbl ux oCHOBHEIE
pasMopsl.

Ta6muuwa IL19
OcHosHpie pazMepwt ropeaok HMT

Pasmepsl B mm

{TponssoauTeNb-
HOCTb B K24
ta | o] |t 4| &) &l o] ol @] a
.240 350 | 240 | 150 | 485 | 108 | 133 | 108 | 273 | 250 | 360 | 219
500 490 | 330 | 206 | 650 | 152 | 180 | 152 | 377 | 350 | 600 | 299

Ma3syrnole 2opeaku ¢ opcynkamy MeXaruU4ecKozo pacnoliusa-
Hus. B nux MasyT noJxKell NonaBarbes nopn AaBienueM 20—35 aru,
_TpOiiAs NpenBapuTeqbHyi0 o4HCTKY B «HUIAbTpax H o6A3aTelbHbINH
1010TpeB B NOAOTPeBaTENsAX A0 HanOoJee BBICOKUX TeMIE€paTtyp no
CPABHEHHIO C APYTHMH ‘POPCYHKAMHU.

g Puc. 11.32. MasyTtHaa $OpPCYHKa ¢ MEXaHHUECKHM {
2 pacbiIHBaHIEM .
= — 145 j
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[Tepex BhIX0A0M H3 cOmJIA Ma3yT 3aKPyYHBAETCH B CHSLHAIbHBIX
BK.J1aJblIIAX-PACcTIbLIUTENAX. DOPCYHKH T/I0X0 NOAKAIOTCH PEryJiH-
POBAHHIO,

HNuanason peryaupoBanus cocrasaser 70—100%. [lpu Goaburem
H3MEHEHUH Harpy3kd yXyIllaeTcs pacnbliMBaHue. DTO OrpaHAYHBA-
e1 chepy UX npumenenusi. M3 BrinyckaeMbiX B HacTOsIee BpeMs
¢dopcyHOK ¢ MexaHWyeCKHM pacnbiiuBanuem :(puc. 11.32) caemyer
BoineauTh Gopeynxu tuna OH-521 (maavie) u OH-547 (cpenmune),

73
OnektponHas 6uGimoreka http://tgv.khstu.rn/

-



H3roToB/AsgeMbE 3aBofoM «Mabmapune», Ilepsre obecneunsaior npo-
USBOTMTENBHOCTb TI0 TOMMUBY 80—860 K2/4, a BTOpHE — 400—
2600 xz/4. PopcyHKH pa3IUNAOTCA TIABHHM OGPa3OM MEXAY coboii
TOJBKO pasMepaMhi BrAajbilied pacnbiutenedt. Jauxa popcymox
MOXKeT H3MEHATHCA B npenenax 400—2500 mu.

Masyrnoe zopesxu ¢ gopcynranu napoeozo pacnolAusanuA.

Paunonanbiyo koucTpyxumio topcyrxy ¢ TIapOBBIM PacHblINBaHH-
€M umeior opcynku tuna OH-549 (puc. 11.33), sHmyckaemble 3a-
BonoM «MibMapune». DTH ‘bopcyHKH B 3aBHCHMOCTH OT NaBJAeHH:
Mapa ¥ pasMepoB COTeJN MOTYT HMETb IPOM3BOKHTEJbHOCTb IO TOI-

Puc. 11.33. Masyrnas dopeysxa ¢ napopmm pac-

OBINBaHREM
<
S .
—7 HNacadra
R
8
[:_ {

auBy or 60 pmo 560 ke/«. [laBnenue mMasyra nepef popcyHKaMH fony-
cxaerca or 0,2 no 5 aru, no3ToMy B OTASABHBIX (CAyYasX MOXKHD
0GOHTUCL 6e3 Ma3yTOHACOCOB W OTPAHMUUTbCA JIHIIb HANOPHLIM
6akoM. [lasi ykopoueHus RJAUHB haxela yCTaHaBAUBAIOT ClelHalb-
HYIO HacalKy; B STOM Clydae Ma3yT NOJ/KEH HaXOAUTbCA MOZK JaB-
JieHHeM OK0JNO0 D aru. DOpCYHKH BHINOJHAIOT MAHHOA oT 400 10
4000 mm, yrenbHbit pacxod napa pasek 0,3—0,4 xe/xe. '

B raba. 11.20 npHBexeHb! 3HAUCHHA NPOHIBOAUTENWHOCTH hopCy-

Hok OH-549 B 3aBUCHMMOCTH OT AaBJeHUA Napa.

Ta6auna 11.20

Tunopaéuepu thopcynox OH-549 ¥ ux npousBOAUTENLBOCTD

Ipon3BOAUTENLHOCTb B K2/4 NPH AABJCHHY Tapa ¢ ama

74

Tunopasmep
s | s | || v || =
OH-549-08 60 100 | 125 | — — —_ _
OH-549-09 — — —_ 175 | 200 | 2 300
OH-549-10 115 | 175 | 240 | — - — _
OH-549-11 — | = | = 1300 |35 |40 | 549
OH-549-12 176 [ 275 | 370 | 470 | 560 | — —
OH-549-13 240 |39 |53 | — — — —
. OH-549-14 325 | 500 | — — — — —
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Masyrrote zopeaku ¢ dopcynkamu napomexanuseckozo pacnoi-
susanus (puc. 11.34) npencrasasior coGoii HanGonee coBepiIeH-
-HYI0 KOHCTPYkuHio. MasyTHas ropenka COCTOMT H3 CTBoJda I, B xo-
TOPOM DacrnofioXKeHH TOIMBHasg 2 W naposas 3 TpyGH, pacHbLIH-
Baiowled NONIOBKU 4, KONONKH 5 ¥ CKOGHl ¢ 3a)KWMHBIM BUHTOM 6.
B pacnbinuBaiomedt roioske pasMmellensl NoCAEA0BATEAbHO 10 xony
nepeMelleHuss MasyTa pacnpefenuTes]bHas mai6a, TOMIHBHLIE H
naposofl 3aBUXPHTENb.

P & Puc. 11.34. Masyraas ¢opcynka
3‘ S C MNapoMexaHHYeCKHM pacilbliH-
S 5 ‘ BaHHEM

6 ‘ /¢’2

gt : T
) = 32 .y . -
| L H
il 5 2

L L
[Mapomexanuueckne (GOpPCYHKH JUIIEHH HEROCTAaTKOB, NPHUCY-
IHX MeXaHUYeCKHM (y3KHH 1npeles peryaupoBaHUs) H NapeBHIM
¢dopcyHkam (Goabuloli pacxol mapa H Wym npu pa6ote). ITapopoii
3aBUXPHUTENIb CHUXKAET pacxog mapa po 0,02—0,03 ke/ke. B #1acros-
uee speMa 3aBofoM «YlabmapuHe» oTpaGoTaHO IIECTb TUNOpasMe-
poB Takux (OPCYHOK A TemompoussomuteabHocru 1,5; 2; 4; 5,5;
7 u 9 I'kasafe. Ouyu pasauyalOTCd MEXKAY CO60f KOJAUYECTBOM OT-
8epcTHil B pacHBIINTENIbHLIX mafibax ¥ ux auamerpamu. [iamua ro-
peNoK B 3aBUCHMOCTH OT KOHKDETHBIX YCJOBHil MX YCTaHOBKH MO-
KeT HIMOHATHCS B BecbMa WIMPOKHX mpeRenax (L=400-2000 um).
Ot dOpCcyHKH PEKOMEHLYETCH YCTaHaBAHBAaThb IPH AJHHE TO-
nmoyHoii KaMepH Gosee 1 M, Tak Kak AauHa ¢axkela MOXKeT Haxo-
aurtbess B mpepenax 1—2 m. laBaenue Masyra nepex (opcyHkod
J04kHO GuTh mopaaka 12—30 aru, a gasaeune mapa — 1—2 aru.
Juamason peryaupoBanus (opcyHok mwmpox — 10—100%. Masae-
HHe BO3[AyXa B BO3AYXONOAAIOMIEM YCTPOHCTBe AOMKHO GHITH 06ec-
neyeHo oxomao 100—150 xuxu 60d. cr.
PacueTHble XapaxTePUCTHKH TONMOK AJA CXKHUMaHUA Masyra npH-
seqensl B Taba. II. 21. -
Tonku 043 cxuzanus 2a3006pasnozo ronausa. Pasnuwaior naa-
MeHHoe U GeciaMeHHoe (MOBEPXHOCTHOe) cxkuraxme rasa. [Ipu
NJaMEHHOM CXKHUT'aHUM TMPHPORHOTO Ta3a K TONOYHON KaMepe U K NOoA-
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Ta6auua 11.21

PacueTHble XapaKTePHCTHKH TONOK 1N CXKUTRHHS MA3YTa

R Tennosoe nan-
p skense To- | Kosbpuunent | [10TEPH Tenura
Tan Tonkn Nounoro o6b- | usbutKa po3- | OF XHMHuec- | Paspexkenne
eMa V_ , Thie. ayxa o KOTO HefloXO- | B Tonke B M
T T ra g, 60d-cm., 8
KKQA[#3 -4
OxpanHpoBaHwsie . . . . | 250—400 1,1 2 4—6
HeskpanupoBansbie . . 200250 1,2 1 3—4
BOdYy BO3AyXa INpeAbABJAAIOTCA TakHue XKe T‘pe‘ﬁO'BaH.HH, Kak npn

CXKHTaHUM Ma3yTa.

[TosToMy B TOmMKax, NpefHa3HAYEHHBIX JJsA CXKUFAHHA Ma3yra,
B GOJIbLIMHCTBE CJAydYaeB MOXKHO CXHraThb M NpUpOAHbIA ras. Uto6b
oGecnieyuTp GoJsiee MoOJHOe CKHUraHWe rasa, Becb HeoOXORUMBIA RJIS
ropeHus BO3RYyX NOJAIOT K YCThIO (axena, T. €. X YCTbIO TOPEIKH.
[Tonaua Boanyxa Blosb (paxeda, He yayulllag npouecca ropenss,
JIHIIb 6ecrnoJieslo yBeJHYNBAET €ro U36LITOK.

Ipu GecniameHHOM (MM NOBEPXHOCTHOM) IOJIHOM CXKHTallMH
rasa B ChnelHaJbHBIX OTHEeYMOPHHX Hacaikax (TyHHelsX) Ho cy-
LIeCTBY ROCTAaTOWHO ObI0 Obl TONMOWHON XaMepH MHHHMAJbHOTO
o6beMa. JIyuencnyckanue nponykToB NOJHOro CropaHus rasoo6pas-
HOTO TOIJIMBA CPaBHHTEJbHO HEBEJMKO, H 3KPaHHbIE IOBEPXHOCTH

Ta6anua 11.22
PexoMeHAyeMbBlil THII YCTaHABINBACMbIX TOPEIOK

Paspexenne Nasnenne
Tun korna B TONKe B raza Tun ropeakn
us 60d-cm.
YyryHHpie ¢ THOBEpXHO-
CTbIO HarpeBa B M%
Hec2 . . 0,5—2 Husxoe JKeKUHOHHBlE  TOPEJKH
HH3KOTO JaBIeHHAA C
YaCTHUHOH 3XKeKuued
BO31yxa
H>25 0,5—2 » CMecHTenbHBIe  TOpPEJKH
HH3KOTO AaBaenus
MTTI
Jlio6oit uyrynunlit xoren >2 » TMonoBble  ropejku HH3-
KOro  naBieHus Ges
IyThs
To xe <2 Beoicokoe OXeKUHOHHblE  TOpeTKH
HIM cpefiHee CpelHero HNaBJeHHS
Cranbuble ¢ NaponpoH3-
BOIHTEAbHOCTBIO B
T/4:
09 .. ... >2 To xe To xe
- 9=-3. . . . — Cpentee CMecHTenbHbie  HAH NO-
IOBble C AYTheM
76
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HarpeBa paboraior ManoddpdexruBHo. [TosTomy obbiuHO 06bEM TO-
NOYHON XaMeph BHIGHMPAIOT B 3aBHCHMOCTH OT TOTO, CKOJbKO Haxo
pPasMeCTUTh HKpaHHBLIX NMOBEPXHOCTEH M MOBEPXHOCTEHl OTHEYMOPHEIX
H3JgyHaTenefl.

CoBeplueHCTBOBaHHE NIpouecca NOPeHHs HPH CKUTAHMU ras3oo0-
pas3Horo TOnJAUBAa B JOCTATOYHOM cTeneHH 3aBUCHUT TAKXKe U OT KOHCT-
PYKIHH ra3oBhX ropenox. Ecau ompezesnTh 06beM TONOYHOrO
NpOCTPaHCTBa HE TPYNHO, TO BHIOpaTh ONTHMAaJbHBIE KOHCTPYKIHH
ropejsox monuac He Jerko. B taba. 11.22 npuseneHH HexoTOpHe
pPEeKOMEHRAuUN MHCTUTYTa Mocra3npoexT, KOTOPHIMH MOXHO PYKO-
BORCTBOBATBCA NPH BHOOPE rOpeioK.

L

400 ]’
@ ~ |
e T -

Y bt | _f‘ .
1 E¥esseeees
M ErTzzoseresy

Puc. 11.35. DxeknHOHHAA Topenka HH3KOrO AaBJAeHHA

7 —

>~

Puc. 11.36. DxexunoHHas ropejaka ¢ NJACTHHUATHIM CTaGHAM3aTOPOM (mpAMas)

Ha puc. 11.35 mokasaHa KOHCTpYKUHMA 3XEKUMOHHOA TOpesku
HU3KOTro AaBJEHUSA ¢ YaCTHYHBIM MNOACOCOM BO3Ayxa, a B Taba. 11.23
JlaHbl COOTBETCTBYIOUINE €€ XapaKTePUCTHUKH IHPH AaBJAEHHM Ta3a
nepen ropeakoit 130 uu 609. cr,
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OcuoBubic pasmepnl 9KEKNHOHHLIX TOPENOK HH3KOTO AABJICHHS

Ta6auwa I11.23

, O6uias aau- | Bauna nacap- | inaMerp con- Yucso orsepe
Pacxox rasa ua L Ku [ aad cTHil Auamer-
B M3[4 poM 6 ma
o B Hacafike
4,7 1100 600 5,5 76
5,2 1370 870 6,5 112
6,1 1554 1050 7 134

DXKeKIHOHHbIE TOPEJKH CPeNHEer0 HJIN BBICOKOTO XaBJEHHS BhI-
NYCKalOT B ABYX MOAMGHKAUMAX: IPAMBE H YIVIOBHE. YrioBbe yc-
TQHaBJAHBAIOT AJIA YMeHbIIGHHS MAAUHL (QpoHTA OOCHYXHBaHHUS
KOTVIOB.

Ha puc. 11.36 nokasana npamas 9KeXuHoHHas ropesixa C Iac-
THHYATHIM CTabuau3aTtopoM, a B Ta6a. 11.24 nanw ee TumopasMepw.

Ta6auma 11.24
OctioBunie pasmMepnl 9XKeKIUHOMHLIX TIPIMBIX TOPEJIOK CPeAUero AaBlcHHA

O6mas | Pasmepst ray- | Juauerp rpas,‘epu, BBIX-
Tuopasuep (Pacor re-| Ry s i | “penca L | (am axa) | eyan & | 2one HacancH
800.cm. O
M

1 21,6 1000

36,7 3000 1104 330 7,1 142X 142
47,5 5000
37 1000

if 64 3000 1763 410 9 170 X170
83 5000

50 1000 :

1 88 3000 2127 500 10,8 203x203
123 | 5000
: 147 1000

v 255 - 3000 2200 670670 9 344 x 344
331 5000

Ha puc. 11.37 noxasasa yraosas ropelika. Ee THNOpasmepHl
npuBeAeHH B Taba. 11.25.

CMmecuTe/bHBE TOPeJKH IHOAPA3AEAAIOTCA Ha TOPENIKH HH3KOroO
A cpepHero AasjeHus. K cMecHTENbHHM ropeikaM HH3KOTO AaBie-
HASl OTHOCATCA TOpeJKH, paGoTaiolllie IPH AABJSHHH rasa nepen
ropenkoli Ko 200 mm 60d. cr. u AaBiaeHuH Bosxyxa 100—150 mm
800. cr. K cMecHTENbHEM IOpeskaM CpefHero AaBJEeHHA OTHOCATCS
- FOpeNKH, paGoTalomue NPH AaBJAEHHH rasa nepel ropelkod 10
3000 mx 600. cr. m npu jasneHun Bosmyxa 250—300 mm 600. cT.

L3
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Ta6anaoa 1125

OcHOBUbIE Pa3MEPHl SXKEKUHOHHBIX YIAOBHX 'OPEAOK Cpeluero AaBieHuM

Tanopas-  |Pacxop ra-| Hasaenze nmmi 3?3“"‘" 'g'a;“;:g:" WES’?‘?’? - l:ﬁ;x':‘?‘;
Mep sa B 43/« | Tas8 :mm as b cynku HacajiKK
’ 4 | iy MH
21,6 1000
I 36,7 3000 670 930 330 7,1 142X 142
47,5 5000
I 33 1000
57 3000 1045 1220 410 8,5 170x 170
74 5000
I 38 1000 ’
65 3000 1189 1559 500 9,4 203203
91 5000
v 53 1000
90 3000 1410 1360 560 10,5 | 243x243
113 5000

Ha pwuc. 11.38 noxasana KOHCTPYKLUS

CMECHUTENIBHOR TropesIKH

HU3KOTO AaBjeHus, a B TaGa. 11.26 manbl ux tHmopasmepnl. Llenr-
panbHasg Tpyba auamerpoMm 80 mm, pacnojioKeHHas B ropeike, HC-

Honb3yeTcs Kak 3analb-
HO€ OTBEpCTHE HJH B HeM
YyCTaHaBAHBAETCS mapo-
HeraHas ¢opcynka. Ila-
TPyOKH BBOfla rasa H BO3-
ZyXa MOXHO pacrojaratb
nox Jo6biM yIJIOM, Kpar-
HHIM 22°30 OTHOCHTEJbLHO
Apyr mpyra.

Ecau cmecuTtenbHbie H
9XKEKUUOHHHIE ropesikH
HMeloT OTHOCHTEJbHO
CHOXKHYI0  KOHCTPYKUHIO,
HO OYeHb NPOCTH B YCTa-
HOBKe, TO NOJOBLIE rOpeJ-
KH, HaobopOT, HMEIOT
KpaffHe HpOCTYIO KOHCT-
pyxuuio, Ho 3aro TpebyioT
TILATeJbHONW YCTAHOBKH.

Ha puc. 11.39 nokasana
YCTaHOBKA INOXOBO#1 iHene-

BOit ra3oBofi ropesku cpey- Puc. 1137, Sxex-

T . MHOHHAA TOpeaKa ¢
HEro ia/eHus IO BeprH- [TONa% TOPEIK? €
GuansaTopoM
JoBas)

KaJbHO - UUMUHEPHYECKUM
xorsiom TM3-1/8. Topenxa

(yr-
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o mécmy

Puc, 11.38. CMecuTenbHas ropeika HH3KOTO AABAEHHS
1 — ¢iyrepoBKka; 2 — drpouToBas NAHTA

Ta6auma I1.26

TunopasMepn CMECHTEABHLX ropefoK HUSKOro JaBieHus

HAnuna ro- (5,;2::;3, a,’fo“i‘;%':. d d
ol T e i B I I
P
39 570 280 510 70 110 190 5
63 700 324 550 70 130 220 8
94 700 394 620 70 160 280 12
140 726 440 670 70 170 320 18
226 835 405 630 90 170 340 8
340 875 494 720 90 170 | 430 12
508 1045 535 760 100 210 500280 18
940 1145 |. 745 976 100 225 [600X380 | © 34
1100 1575 630 860 100 170 [500x 280 16

- MMprMmevanue. dansble mocnenueil ropuUsOHTaAbHON
TeAbHON TOpesike CpeAHero JAaBjenus &PH JAaBJeHAH rasa

250 mu 600, cr,

80
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CTPOKH OTHOCATCA K CMecH-
MM 800, cr. B BO3AYXa
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BHIMOJIHEHA U3 TPYOH AuaMeTpoM 57/4 mm C LIeCThIO COMIAMH Ha
KOHIE, AuaMeTp Kaxnoro 5 mm. IIpousBogUTENBHOCTE €€ NMPH aB-
neHun rasa 1500 kec/m2? cocraBaser 95 u3/u.

BeprukancHbie OCH ra3oBHIX COMEJ AOMIKHH COBNalaTh C BepPTH-
KaJNbHEIMH OCSMH CMECHTE/IbHHX KaHaaoB. PasMepnl cMeCHTeJNbHHX
KaHa/OB BLIGHPAIOT H3 COOTHOLICHHS HX MONEPEYHOrO CeYeHHA K
mrolagu comia (mpumepso 280). TemyoBoe HanpsxeHune o6beMma
dopxraMepnl MOXHO HOBOAUThL A0 12—15 I'kas/u-m3. Paspexenue
B TONKe MOANEPKHBaIOT B mpenenax 3—4 mm 800. c1. OCHOBHHE
pasMephl TOPEJKH — AMaMeTP CTBOJA, YHCAO colesl H MX Jd4a-
MEeTpD — ONpeNe/gioT B 3aBHCHMOCTH OT pAacXofa rasa u ero fas-
JIEHHs.

Ta6anuma 11.27
XapakrepHcTHKA ra3omasyTHbIX FOpeoK

IMr-1/1,5 TMI-5,5/7 | HI'MT-5,5/7

Tlokasarenn

1 11 1 11 I 11

IMr-2
TMrI-4
HI'MI-2
HIMI-4

HoMuHanbHag Ten-
JIOTIPOU3BOAKTENb -
HOCTL B [xkaafe .[ 0,9 1,35 2 4 15,5 7 2 4 15,5 7

Jluanason peryam-
POBaHUS OT HOMM-
HaJbHO®  TemJo-
TIPOH3BOAUTEIb -
HOCTH B 9% . . .| 30—100 | 20-—100 15—100 20—100 15—100

JlaBneune BO3KyXa
B MM 600. CT:

nepeuuHoro . . 35 — — 120 — | 250—300| — | —
BTOpuyHOrOo . .| 40 85 120 80| 120 150 80| 120

Pacxop BO3pyXa

B M3:
nepsuutoro . ,{1200 | 1700} 2700] 5400{8000 | 10000 500 100
BTOpMYHOTO . .| — el el B — [2700 | 5400{8000 | 10 000

Hapaeuue Masyra
Npu HOMUHAJLHON
NPOU3BOKUTEN -
Hocu Bate . .| & | 12,5 20 30 — (0,3 — —_

JlaBnenne raza c
Tensioroff  cropa-
Hust 8500 xxas/m®
B MM 800. cT. . 150 300—359 | 200 | 300—{300—[300—{ 200 } 300—

350 | 350 | 350 350

Jnuna daxena npu
HOMMHAJLHON Ha-
TPy3ke Ha Masy- ’
T€eBM , ., l—] —1] 1,52 2 2—-2,5 2,5—3

Jabnenue pacneuiu-
BaloWero.  mnapa
Bare . .. .. 0,7—] — 1 1—2 —

a1
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Ipu cxurannu rasooGpasHOTO TOMIHBA YACTO NMPENXbABNSIOT TPE-
6oBaHHs K ONHOBPEMEHHOMY CIKMTAHHIO XKHAKONO TOIVIMBA B Kaue-
CTBe aBapuiiHoro WJm pesepsHoro. Jlia 3tux caygaes LIKTH
M. IlonsyHoBa paspaGoraHn KOMOGHHUPOBAHHEIE TIa30Ma3yTHHIE
ropeaku THna 'MI’ # HTMT. Otu ropeaxu pasanvaiorcs JHIIb
cnocoGoM pacHETMBAHHA MasyTa. B nmepBHIX pacnbliuBaHue OCyIue-
CTBJIIETCA C NMOMOILBIO Napa, a BO-BTOPHIX — C NMOMOLIBIO BO3AYXa.
B ra6a. 11.27 npusomsaTcs XapaKTePHCTHKY ra30Ma3yTHHIX FOPEJIOK.

Ha puc. 11.40 mpuBenena rasoMasyTHasd ropeska tuna ['MT
(mpu 3aMeHe mapoMexaHH4YeCKOfl (POPCYHKHM HH3KOHAMOPHOA MHEB-
MATHYeCKOfi KOHCTPYKUMA ra30OBO3AYINHOfI YaCTH OCTaercd Mpex-
Heft). [asomasymHas ropejska COCTOMT U3 rasoBO3AYIUHOH 4acTH I,
MasyTHON (opCyHKH 2, perucTpa BTOPHUHOTO BO3AyXa 3, perTHCTpa
4 nepBUYHOro BO3YXA B MOHTAXKHOH MUIMTHI J.

IlnesmaTnyeckas (oOpCyHKa COCTOMT H3 TOIVIHBOMIOABOASLIETO
ycTpoficTBa M CTBO/IA. B KOHIE CTBOVI 3alyyIIeH, a 10 NMEPHMETPY
TPYGHl TIpOCBEpPJIEH DAL OTBEpCTHA AJA BHXOAA Masyra. O6a peruc-
Tpa KaK [/ NepBHYHOrO, Tak H A/ BTOPHYHOTO BO3LYXA BHIMOJHE-
HBl aHAJOTHYHBIM OOpasOM U MPEACTABJAIOT (€O00f JONMATOUHHIE
anmapaThl ¢ MPAMBIMH JAOMAaTKaMH, pACHOJOXKGHHBIMH MOJ YIVIOM
45°, C moMolIbi0 PErHcTPa 3aKPYUYEHHHA BO3AYX MOJAETCA K Hada-
Jay ¢axena. B ra6a. 11.28 maul pasmephl Ta30MasyTHHIX F'OPEJIOK.

Ta6aunna I1.28
PasMepsl ra3oMa3yTHbiX ropeok

Tun
- ropeixu Dy| Dy| D3| Dy} Dg| De Ly | Ly | Ly | Ly | Ls| Le{Ls| Ls | n2] R2] #ts| 55 { Ba
TMT-1/1,6 | 244 108] 276] 145| 170} 315 300] 195{ 300| 520| 14 141 | 10| 122| 4| 4| 6] 180} 260
IMr-2 265] 108] 276} 145! 170; 315 300! 195} 300] 520} 14 1 32110} 12214 4] 6 180] 250
HIMr-2 265| 108| 276| 145| 170] 315| 853 300| 195 300 6520} 14 | 32 | 10] 1221 4| 4 | 6 | 180| 260
TMT-4 363| 159| 375| 210 225! 415{1161| 428} 265; 417] 600| 14 | 50 | 10] 122] 6§ 8 | 8 | 235| 360
HI'MTI-4 363| 159{ 375| 210| 415|1081} 428; 255| 417| 600] 14 1 60| 10| 122| 6} 8 8] 235| 360
TMrI-5,5/7 420] 168] 432| 210{ 225| 470{1291] 525] 265| 495| 600} 14 | 70 | 10} 122| 6| 8| 8 | 260] 427
HI'MT-5,5/7 | 420] 168] 432| 210] 225 470!1211) 525| 285! 495} 600l 14 | 70 ) 10} 122} 6 | 8] 8 | 260] 427

TFopeaxu 'MI' u HMI'M no xapaxrepy nonsoia Bosfyxa (mepBHu-
HOT® W BTOPHYHOrO) — rOpeJiKH JByXSOHHOrO THIIA; HENOCTATKH
HX B TOM, YTO OHH <CO3JAIOT HEPABHOMEPHHII BO3AYIIHHIH MOTOK.
Sto mpuBeN0 K pa3paboTKe OAHOSOHHOM Ta30MAa3yTHON TOPEJIKH
I'MI'B (puc. 11.41) c nepudepuiinofi pazmavefi raza u nmapomexa-
Huyeckoll dopcynxofi. Tloka OcBoeH sinmb ONWH THNOPA3Mep HA
TENJIOTIPOH3BOAUTENBHOCTD 5,6 I'Kaafy4.

PasHOBMIAHOCTD ra30Ma3yTHHIX rOPeNoOK — IOpesiKa C POTAlHOH-
HHMH (BpaumjaiolluMucsa) ¢opcyHkaMu. I'opeska ¢ Bpamaiomeiics
dopecynxoit (puc. 11.42) cocrout us Bpamatowmerocs ¢ Goubmion
CKOPOCTBIO KOHWYECKOTO CTaKaHa I, pacIIMPEHHOro B CTOPOHY mo-
TOKa. BHYTpb craxkaHa mnoj HeOGoabliuM AaBaeHueM (~1 aru) ue-
pe3 TpybonpoBon 2 MOJAETCA TOWAWBO, OHO NMOA NEHACTBHEM LEHT-
pOGEKHON CHJB OTHKHMASTCA K BHYTPEHHEH MOBEPXHOCTH CTakKaHa M
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Puc. 11.39. PacnonoxeHue NOROBofi INeneBofi ropelxu NOA BEPTHKANLHO-IHIUHA-
PpHYECKHM KOTJIOM

1 — dopkaMepa; 2 — KanaIbi-cMeCHTenH
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Puc. IL 40, TasomasyTnan ropenka tama TMT
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nepeMelllaeTcss kK KPOMKe, C KOTOPOR CPHIBAETCS M PaCHBLINBaeTCi.
PacrbIHBAONLARK CTAKAH NPUBOJAHTCS BO BpalleHHE OT SACKTPOLBH-
rareas 3. Kpnuibgamnka BeHTHAATOPA 4, TaKKe YyuacTBylollas Bpac-
NLUIHBAHAY TOMWBA, YCTAHOBJEHA HEMOCPE/CTBEHHO HA OCH pac-

’

. ’ 873

Puc. 11.41, TasoMasyTHas ropeaka tina T'MI'B

NBIIMBAIOLIETO CTakaHA U NPHBOJMTCA BO BpallleHHE OT TOTO XK€ .
sJeKTpONBHTraTeNns. Bo3MyX K pacTblieHHOMY TOMJIUBY MOAAETCA de-
pes KOZbUEBYIO WeNb MEXKIY PACTIBIKBAIOIMM CTaKaHOM H HaCall-
KOM 5, pacnsIHBAIOIIAM BO3IYX, H PEryJHpyeTcA 3acjoHKof 6.
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Puc. 1142. Topenka ¢ Bpamamomeiica bop-

cyukoi

”

Ta6annma I[1.29

PacueTHble XapaKTEPHCTHKH TONOK A CXKUraHust HPUPOJHOTO Tasa

TennoBoe na-
3navenne ;‘g,’:&ﬁ;‘;ﬁ Paspexe-
Tomku Tun ropeaku :gm;mngl:a obvema — 2, r};::re%“ 5 Tonke
Ayxa o Va T
T THC. KKAA/M3X 600. cT.
X4
Oxrpaunpo- | [lomoBrie J 1,1—1,15 500 1 3—6
BaHHBlE CuMecuTennHile J 1,1—1,15 300 1,5 3—4
Oxexuuonnste , .| 1,1—1,15 300 1,5 3—4
Heskpanupo- | [ogoBrie 1,25 400 1 3—5
BaHHBlE CuecHTeabHEE 1,2 250 1,5 3
DKeKUHOHHBIE 1,2 250 1,5 3
A5
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BropuuHHil Bo3AyxX moxaercia B aMGpa3ypy TONKH H peryaupyercs
sacnonkofi 7. B HacCTosllee BpeMs 3aBOAOM «Tepac» H3roTOBASAIOT-
C TPH THMOPasMepa TaKHX TOPENOK Uil CXKHTaHHA MasyTa HaH
chaHueBoro Macha: P-2 npoussopureisHocteio 30 x2/4; P-3 npous-
BOJITENBHOCTBIO 50 Kef4 u P-1-150 npousBoautenbiiyctbio 150 xa/4.
Enle omny KOHCTPYKLHIO POTailHOHHON ropesku mox Mapxofi AP-90
NpoH3BOZUTENBHOCTEI0 90 K2/« Buimmyckaer 3ason <«HabmapmuHes.

PacueTHnie XapaKTepHCTHKY TOMOK I/ CXKHUTAHHA MPHPOLHOTO
rasa npusesessl B rabu. 11. 29,

Tanasa {1l
TEIJIOBOH BAJIAHC. TPOAYKTbI CTOPAHUS

§ 18. Bajaanc TenJia KOTeJbHOrO arperara

Yipasrnenne GasaHCa Temsia KOTEJABHOTO arperata MoXer GBITh
NpeACTaB/eHO B BULE

G+ G2+ gs -+ ga + g5 + g = 100%, (I11.1)

a 3Hayenue ero kos(pduiuueHTa noNe3Horo AHCTBHA ONpefeeHo U3
BBIPAXKEHHS.

=100—(g2+ gs + qa + 95 + 90) %, (I11.1%)

Tde gs ¥ ¢4 ~— COOTBETCTBEHHO TIOTEDH OT XHMHYSCKOTO ¥ MEXaHHYECKOMO HEAOMKO-
Ta, onpefiesaeMbie N0 TAGJSHIAM OCHOBUBIX TeMJOTEXHHMUECKHX Xa-
pakrepuctax ((eM. i 1I).

ITotepa Temsa B OKpyXKalOWLYI0 CPEAY §s 3aBHCHT TJIaBHHIM 06-
PasoM OT TefNOTNPOUSBOAHTEIBHOCTHE KOT/IA H B C/Iy4ae HOpManbHOM
Harpysku BHuHcaderca no rpaguky (puc. 111.1), a npu narpyskax,
OTJIMYAIOMIUXCS OT HOpMasbHO# B Tpefenax +25%, — mo dopmyne

g5 = G5 Q‘:{" %. (11.2)

[Toreps Tenna B OKpYXAIOWIYIO CPeLy TOMKOH §5 MOXKeT GHITb NpH-
HsATa paBHofl g5 =0,5¢s.

[lorepio Temsa or HapyXHOIO OXJa)AeHusd, NPHXONAILYIOCS Ha
IOMO OTAENBHEIX ra30X0R0B, MOXKHO HafTH, BBOAA B. GOPMYyNH 15
onpefieJieHHs Telsa, OTIaBaeMOTO MOBEPXHOCTAM Harpesa, 3Haue-
Hue xoddduunenrta coxpanenus Temna ¢, paBRono

—1_ _9 L
| p=1 100 .(III.3)

ITotepa ¢ pusnyecKuM TEMIOM UIIAKOM ¢s NMPH CJAOEBOM CKHTa-
HHH OPHEHTHPOBOUHO, HO C JOCTATOYHOH CTENEHbI0 TOYHOCTH OIpe-
nenserca no popmyne

AP.100 4
g % (111.4)

- s =
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[Toreps Tenna ¢ yXONAIMKMHE Ta3saMH ¢, PaBHA TeNJOCOLEPNKa-
HHIO Ta30B, yAaJAe€MbIX B aTMochepy (3a BHMETOM KOJNHYECTBA Tell-
A4, BHOCHMOTO C TOIUIHBOM, NMOCTYNAIOIHM B TONKY BO3AYXOM H Da-

=1
<0
&7
SN
Puc. HLL Tpadnk saBucumocrs £ § 7
noTepu TeMIa B OKpyXKatowyio £ D §
CPeAy OT TEINIONPOU3BOAUTEb- g%i !
HOCTH KOT/Ia o g ~
1 — ¢ sxouomafizepoM; ,2— Gez 35Ko- §§ ) -—
HoMafisepa Q* I“ V1 ! i .
> olel [ z
£ 0™ 170000 2000003060000 4000000 .
s TennonpousbodymensRocms wotaa Grranfy

POBBIM AYTbEM), H MONpPABKOA HAa MEXaHHYECKHH HENOXOr M ompe-
JeJisieTcs 10 ypaBHEeHHIO :

(EVe) by — Q—Q, — Q ~

gs = @ (100 — gp), (111.5)

the (2Ve)Oyx — rennoconepkanye yXoLMIUMX ra30B B KKaA/K2;

Qr — du3nueckoe TenaIo TOMAHBA B KKAA/K2Z;
Qs — TenocoAepUK aHNe NOCTYNAIOWEr0 B TONKY BO3AYXa B KKaA/Ke;
Qg — TeNJIO, BUOCHMOE B YCTAHOBKY € MapOBHIM IYTheM, B KKAA/K2.
Dusnueckoe TeMNO TOMWIMBA Qr ONpeleasior mo GopMyne
Qr = Cr t; kKaafke, (I11.6)
t1e Cr — cpelHss TEIOEMKOCTh TOWJMBA: I TBePAHX BHIoB TowamBa Crp=
=025 «xaa/kz-epad; aAs KHEAKOrO H rasoo6pasHors Ttomansa Crp=
=04 xKar/xe-2pad;
t; — TeMnepaTypa TOMAMBA B 2pad.

Tensocoaepkanue BO3LYyXa, NOCTYNAIOMEr0 B TOMKY W TasOXOAH,

onpeaeasaior no hopmyJe ) SN
Qs = a Vo Cs ts KKQN[KE, (111.7)
rae V.,--Teopgruqemoe KOJHYECTBO BO3AYXa, Heo0XOMUMOTO JAJAA TOPEHHs,
B M3[xe;

Vo = 0,89C? + 0,265 H? + 0,033 (Si—OF) md/ke;  (IIL.8)
Cs % [ — TENIOSMKOCTS BO3JAYXA H €TI0 TEMOEPATYpa.

TennoeMkocTb BO3AyXa NMpH TeMllepaType ero B mpenesax 0—
200°C moxer Obith mnpuuara paeuofi Cp=0,32 xxaa/m®-2pad;
TeMnepaTypa Bo3JyXa NPH pacyeTe THUMOBHIX KOHCTPYKIXUH NPHHH-
Maerca pasHoft 30°C; npu pacueTe KOHKPETHHIX OGBEKTOB ee C.te-
AyeT NPUHHMATD B 3aBHCHMOCTH OT MECTHHIX YCJAOBHIL.

Temno, BHOCEMOE B YCTaHOBKY ' C MapOBHIM AyTbeM Qg, BhUNC-
JAI0T N0 $opmyne

Qo = Wy (" —600) xxaa/ke, (111.9)
rie Wy —pacxoll napa ua \[yThe HWIH PACMBLAHBAIIME: WA AYThd KONHIECLTBO
pacxoxyemoro mapa cocrannser 0,7—08 xe/kz TonimBa; Aas pacnbau-

BaHuda — 0,2—0.4 rz/k2;
{” — SHTAALMHA CYXOro HACHUILGHHOTO MApa B KKGA/KE.
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TaxuM o6pasoM, IJis ONpeNeNeHHs ¢y OCTACTCA HalTH BEJHUYHHY
(Ve ¢r) Byx, T. €. noacuuTath 06BEM ABIMOBBIX Fa30B H OLCHHTH
ux reMmneparypy. Kak o6beMH ALIMOBBIX ra3oB, Tak H 0GBEMB BO3-
OyXa BBHIYUC/AIOT B KYOHYECKHX MCTpPax HpPH HOPMAJbHBLIX YCJOBHAX
(0°C u 760 mm pr. c1.) nnas 1 ke TBep1Oro 1 JKHUIKOrO TOIJIMBA H
s 1 m% razoo6pasuoro Tonausa.

§ 19. Noacuer NPOAYKTOB CropaHus

[Tpexne Bcero HaMeyaloT BeJAHYHHBI KO3 (HIHEHTOB H3GHITKA
BO3AyXa C YYeTOM MnpucoCa BO3AYXa B XapaKTepHBIX MeCTax Ko-
TeJIbHOH YCTAHOBKH B (PYHKUHHM y¥Ke H3BECTHOM BeJHYHHH o, A
HMEHHO:

TIPH HHAHBHAYAJbHBEIX 9KOHOMafi3epax

ag =ar + 0,1; a =0, 4-0,1;
npH TPYIMIOBHIX 9KolloMafizepax
a, = ax + 0,2.

3areM ompefensioT MHHHMaJbHBE, COOTBETCTBYIOUIHE BEJHUHHE
Kos(duilienra u3ObiTKa BO3nyXa a==1, 06BEMH HABIMOBLHIX TIa3¢B,
a takxkKe O0bEMBl H3GHITOUHOTO BO3AyXa M MacChl ABIMOBHIX rasoB
110 YpaBHEHHAM:

00beM TpexaTOMHBIX Ia30B

Vgo, = 0,0186 (C? 4 0,375S}) m¥/xe; (I11.10)
06beM IBYyXaTOMHHIX ra3oB
VER _ 0,79V, + 0,8 -2

100

M3/Ke; (11.11)

o6beM BOMAHBIX MAPOB
Vu,0=0,0124 (9HP + WP + 100 Wy) -+ 0,016 V, m¥/xe; (111.12)

006beM H36LITOYHOTO BO3AYXA

AV =(a—1) V, s¥xe; ’ (I11.13)
1136BITOYHELT 06BeM BOATHHX MapoB
A Vy,o0=0,016 (2 —1) V, m3/xe. - (IIL14)

TIpn u3bepitke BO3AyXa «>1 pacuernble (GOPMYJH BHIOH3ME-
HAIOTCA CACAYIOLIEM 00pasoM:
06beM BOAAHBIX NMapoB

Vu,0 = Vio + 0,016 (x—1) V, #¥xke; (I11.15)

o6beM JBIMOBBIX rasoB .
SV =Vro, + R?™ + Vu,o + AV m¥xe. (111.16)

O6beMHBIE 0H TPEXaTOMHBIX Ta30B (paBHHE mapiHaNbHHM
NAaBJeHHAM ra3os npu o6ffiem nasnexun 1 ara) OonpenensioT mo Bbie
paxKeHUAM «
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V,
rRO, = 3 » (I11.17)

=
o= 2 (IIL.18)
Maccy ABIMOBBIX Ta30B OfIPEAEAIOT MO BHIPaXKEHHIO
G, =1— —%"0— 41,306 a Vo 4- Wy Ke/xe. (111.19)

ITpu cxkuranuu rasoo6pas3noro TOIJIHBA NPOJAYKTBl CropaHus
. MOXHO TONCYHTHIBATDL M0 PacCMOTPEHHHIM GOpMysnaM, HO NPH 3TOM
pabogHii COCTaB TOIIMBA JIOMKEH OBbITh NMPEACTaBJEH B NPOIEHTAX
no Macce (Kak 3To naio B Tabua. 1.3). Ecaiu xe pabounit cocras
ra3oo6pasHoro TOILIHBA MPHBEILEH B NPOUEHTaX mo o6beMy (TabJ.
[.4) n nMeloTcsa 3aTpyaHeulisa B COOTBETCTBYWOUIEM MepecyeTe, TO
NPOAYKTLI Cropailusi MOACYHTHIBAIOT MO CAEAYIOMIHM YPaBHEHHAM:

a) o6beM TeopeTHUeCKH HeoOXOAMMOro KOJHYECTBA BO3LYXa

Vo — 0,0476 [0,5 CO-+0,5H, 4 1,5 H,S + 3 (m + —Z—) X
X CpH,— 02] /W3, (II1.20)
6) o6beM TpexaTOMHLIX ra3oB (a=1) .
Vro, = 0,01 (CO,+ CO+H,S+Z,C, H,) m¥/md; (II1.21)
B) o6beM AByXxaTOMHBIX ra3os (a=1) ‘ '
VR = 0,79V, -+ 0,01 Ny #3/m3, (111.22)
r) o6beM BOASHHIX MapoB (a=1)

V% = 0,01 (H +HS+ 2 2 C,H, + 0,1244,) +
+ 0,016V, m3/m3, (111.23)

T&e dpr — BAaTOCOIEPIKaHUe ra3006pasHOr0 TONAMBA, OTHeceHHoe K 1 a3 cyxoro
ra3a, B 2/m®.

B stux ypaBheHHAX nopm o6osHaueHusMu Cmf, noxpasyMesa-
I0TCA BCe YIVIEBONODOJH, BXodslllue B COCTaB rasa, T. e. CHy — wme-
raH, CoHg — aran, CsHg — nponan, C4Hjo — 6yTtan u T. 1.

Maccy DBIMOBHIX Ta30B NPH CXKHIAHHM ra3oo0pa3HOro TOMIHBA
MOMCYHUTHIBAIOT MO BHIPAXKECHHIO

d,
GP=P§+ 1080

+ 1,306 2V, xa/m3, (111.24)

re
68 = 0,01 [1,96CO, + 1,52 H,S + 1,25 N, + 1,430, + 1,25 CO +

+0,0899H, + £ (0,536 m + 0,045n) C,, H,] ke/ms. (IIL.25)
JIJIX yllOﬁHOI’O HCNOJIb30BaHUA BEAUYHH, NMOACYHUTAHHBIX 1O TPH-

BeJCHHBIM BHIPaKEHHAM, liefecoo6pasHee HX pacronaratb B TaGhu-
ue (tra6a. II1.1).
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TaG6amua It

CocraB MpoayKTOB cropanus H 06beMHble 10/H TPEXaTOMHBIX ra3oB
B Pa3AHWHBIX FA30X0AaX KOTEJbHOro arperata

’
HanMmenoBanne BeAHSHH

PopMynsl AN pacueTa

Kosbouuueur
usGuTKA BOS-
AYXa

TeopeTtuueckuii obBeM
BO3AYyXa, Heo6xondu-
MH 1A CTOpaHus, B
Mgz . . . . . .

Beanunna {(a—1) . . .
O61beM u3OGHITOUHOTO BO3-
nyxa B MKe .
Us6uiTounbifi 06beM BO-
AAHHIX TMapoB B MP[ke

TeopeTnuecKutt o6eM
TPEXaTOMHEIX  CYXHX
rasop B Mdfkz . . .

TeopernueckHi o0beM

IBYXaTOMHEIX [a30B B
M2 e

HeficTBHTeNbHNA  O0BEM
CyXHX rasoB B MP[ke .

TeopeTHuECKH o0beM
BOAAIHBIX  NapoB B
Mke . . .. .

HeficTBuTenbHnlii  06BeM
BONAHEIX MapoB B
mige .

O6mmuit 061>eu' z'lm.am;ui
rasoB B #3[Ke

O6beMuan AoNst  CyXHX
TPeXaTOMHHIX Fa3oB

O6beMHan A0NA  BOAA-
HHX Nmapos . N
O6masn ofbcMHasn  A0Nf

TPeXaTOMHHX TasoB .
Teunepa'ryga TOYKH po-
CH B e e e

Macca HAHIMOBHIX  TasoB
B Ke[Kk2 ..
CpenHas NMJIOTHOCTb AH-
MOBHIX TasoB B Kaam®

V, = 0,089CP + 0,265HP +
+ 0,033 (SE —OP)

AV=(a—1)V,
[0,016 (@ —1) V)

Vro, = 10,0186 (C° 40,375 SB)]

Np
yusR — 0,79V, —_—
Rs 0 +0'8 100

Ve.r=Vgo, + V‘lg“ +AV

Vi = 10,0124 (9HP + H,0+W?) +
+ 100W¢, +- 0,016 V]

2V =Vert Vo

V,
— _ RO
R0, =3y
* — VH0
"10= "3y

n =rRo‘ -+ rH’o
brp= f(PH,O)

_ (Py,0 = n,0 — ONpexeaseTcA MO.

taba. I11.4)
Ap

Grj——l— 100 +1,306aV,
) G,
Pr= sV
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HeobxomuMo omMeruts, uyto NpUBEACHHbBIE (POPMYNB HECKOAbKO
OTAMYAIOTCA OT (POPMYJA, MPHUMEHSEMHX NMPH HCOBITAHWAX H SKCIIe-
PUMCHTHPOBAHHH, B 4aCTHOCTH B HHX OTCYTCTBYIOT BeJHUHHL
RO;, Oz n CO, nonygaemuie B NPaKTHYECKHX YCAOBHAX C HNOMOIULIO
rasoananmusaropos. [Ipusonnmuie popMyan cocTapneHs u3 ycaosus
nonHoro cropanus (CO=0). IMockonbKy NpuHUMaeMble NOTEPH OT
XHMHYECKOTO HENOXKOra OTHOCHTENHHO HEBeNHKH, TG TIOMyuaeMble
PESyabTaTH B HTOTE 3TOr0 AONYUIeHHs NPAKTHYECKH BHOJHE MpH-
emaeMbl. Tax kax pacuersl 110 S3THM (opMysaM SHaYHTeNBHO yn-
POWAIOTCS, OHH DEKOMEHAYITCS M HOPMaMH NpPOeKTHPOBAHHS.
IlompaBka Ha xuMudeckufi ~HemOKOT BBOZUTCA B STHX pacyeTax
JHWb HEMOCPEACTBeHHO B GanaHc Temaa. Ilpu o6paGoTke Mare-
PHANOB HCHLITAHHA 3TH GOPMYJB HENPHMEHUMEL.

§ 20. Tennocopepxanue razos

OnpellesinB 0GLeMbl ABIMOBHX Ia30B, HAXOMAT_HX TemJaocoxep- -
KaHue B 3alaHHBIX NYHKTaX KOTeAbHOR YCTaHOBKH MO ABYM kpa-
€BLIM 3HaueHWSM TEMNePaTyp, XapakTepHEIM I/l STHX MYHKTOB.
Hanpuwmep, naa tomox stu TeMnepatypH npuHHMaoTcs 2000 u
900°C, a xiais1 yXomamux rasos—300 u 100°C. Tennoconepx anne npi-
MOBBEIX T'230B NOACYHTHIBAIOT IO YPaBHEHHIO

I=(ZVc) dyy =
= (Vro, Cro, + VRS, Cr, + V6 Cuo+ A VCy. ) § kran/xe, (111.26)

-ncnonbsys gopmyawt (II1. 10), (II1.11) u ap., a taxxke coorerct-
ByloIle 3HaYeHUsl OPeAHHX OOBeMHHIX TemiOeMKOCTell ra3os npu
NOCTOAHHOM AaBJIGHHH, NPHBENEHHLE B Ta6x. [11.2.

[onyuennbie no ypasuennio (II1.26) peayabratht moMemaioT B
1a6a. I11.3. Uro6u u3bexarb KPOMOTAMBBLIX BHUHC/ICHUH B JAanib-
HedwleM, nO pesyabraraM Taba. 111.3 crpost [ —@-muarpammy

J,4xanfxe 2

5600 A

4000 i —

« 1

3000 N

Puc. I112. Tocrpoenne I—®-puar- 1
PaMMHE s ueAstOHHCKOTO yras 2000 ’ﬁ' m
' I i

1000 314 =445 A

: | {

] 11 1,

] I 1 |

200 400 500 806 1000.7200 1400 1600 600

(puc. 111.2). IMo- ocu abemuee  oTMOXEHH 3Hayemus TeMneparyp
rasoB, HO OCH OPAMHAT — COOTBETCTBYIOLIHE BEAMUUHH TEMIOCO-
AepixaHuil, nONyyeHHble NPU COCTaBJeHHH Ta6ua. I111.3. Jnarpamma
nocTpoeHa s 4eMAGHHCKOrO Yras npH ar=1,35 u ax=1,45.
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Tabanua 1112

Cpepune 3navenus 00beMHOfi TONNOEMKOCTH CYXMX 1a30B, BOASHBIX Mapos
H BR2WKHOTO BO3/IyXa B 3aBHCUMOCTH OT TEMNEPATypPH

’ Braxuuit sospyx
%, 2pad CR, CRO, CH,O oo
0 0,3088 0,3805 0,3569 0,315
100 0,3096 0,4092 0,3596 0,3163
200 0,3106 0,429 0,3635 0,3181
300 0,3122 0,4469 0,3684 0,3206
400 0,3146 0,4608 0,3739 0,3235
500 0,3173 0,4769 0,3796 0,3268
600 0,3203 0,4895 0,3856 0,3303
700 0,3235 0,5008 0,392 0,3338
800 0,3266 0,511 0,3985 0,3371
900 0,3297 0,5204 0,405 0,3403
1000 0,3325 0,5288 0,4115 0,3433
1100 0,3354 0,5363 0,418 0,3463
1200 0,338 0,5433 0,4244 0,349
1300 0,3406 0,5495 0,4306 0,3517
1400 0,343 0,5553 0,4367 0,3542
1500 0,3453 0,5606 0,4425 0,3565
1600 0,3473 0,5655 0,4482 0,3587
1700 0,3493 0,5701 0,4537 0,3607
1800 0,3511 0,5744 0,459 0,3625
1900 0,3529 0,5783 0,464 0,3644
2000 0,3545 0,582 0,4689 0,3661 ’

Ias xaxnaoro sHavenus xoddduuueHra n3ObTKa BOSAYXa Haxo-
IAT ABa 3HaYeHHs TENJIOCOZEepIKaHHs, COOTBETCTBYIOUIHE ABYM Npo-
M3BOJIbHO NPHHATHIM 3HaUCHHSM TeMIlepaTyp ALIMOBEIX ras3os, KO-
TOpHIC H HAHOCAT Ha rpadux (Touku a, 6, 6, ¢). Coenunss 3TH
TOUKH, NOAYYaeM OPsAMble, NO3BoJAIOLMe HAXOMHTb IO JIOOBIM 3a-
LaHHbLIM TeMIepaTypaM 3HayeHus TelsocofepxaHufi. Hanpumep,
npH ox=1,45 u #=640°C no npsmo# 6—e Haxonum [ =1500 kkas/xz
HAH N0 JOOHM 3aJaHHBIM 3HAYEHHSIM TENIOCOfep:KaHHH — 3Haye-
HMSl TeMmepaTyp Tra3oB (Hanpumep, upH or=1,351I=3500 xxanr/xe
uaxonum ¢=1480°C). Caenyer ykasarb, 4yTO IMOCTPOEHHbIE TIpSIMLie
GyAyT HECKOABKO OT/JIHYATbC OT HCTHHHHIX, XOT M CiaGo BHIpa-
JKEeHHBIX KPUBBIX, TaK Kak 3aBHCHMOCTb TEMJAOEMKOCTeHd OT TeMme-
paTypH He uMeeT JIMHEAHOTO xapakrepa. Ho BBHAY HeOOJbIIHX WH-
TEpBaNOB MeXAy MpHHUMaeMHIMH TeMIleparypaMH HoJy4YaeMas
HeBsiaKa NMpakTHYeCKH Gyner HeBesHKa.

TakyM 06pasoM, MOACYET TENJOCOAep:KaHHHA NPH HIBECTHoIX
TeMneparypax MNPOAYKTOB IOpeHHsS 3aTpyAHeHHH He NpPeACTaBAser. -
Ozauako npu onpefefeHHH NOTEPH TenJa C YXOASUIHMH rasaMu TeM- .
nepatypa HX HeHW3BEeCTHa W MOXeT OHiThb ompelejeHa TOJNbKO mocie
3KOHOMHYECKOro CONMOCTABAEHHS OTAENbHBIX BaPHAHTOB.
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§ 21. BuiGop anauennii Temneparyp yXoAsiux rasos

B npaxTuuecknX YCHOBHSAX He BCerja MOXHO BhIGpaTh HaHBbI-
roJHefllIy10 TeMnepaTypy YXOASIIHX Fa30B Ha OCHOBe CONOCTaBJje-
HHsl PasiHYHLIX BapHaHTOB. TORga OCTaeTCsl JHIUb eJHHCTBEHHHIH
NYyTb — 3a/aBaThCsl 3TOH TemmliepaTypoli Ha OCHOBe OmLITa H CY-
IECTBYIOIHX B TOT HJIH HHOH NepUOL PeXoMeHIauui.

Hexoropble coobpaskeHusi N0 BbIOOpY TeMOeparyphi yXoAsHUHX
rasoB caexyiomue: 1) BCe KOTJAB TapoONPOH3BOLHTENBHOCTBIO OT
2,5 7/4 ¥ BHIUe (HAH COOTBETCTBEHHO TEeN/IONPOH3BOAHTENLHOCTHIO
1,6 I'kasa/u wu Bhiue) npu TeMneparype yXoASLHUX ra3os Buime 250°C
JONXKHB ObiTb 0GOPYAOBAaHEI XBOCTOBHIMH IOBEPXHOCTAMH; 2) yera-
HaBNWBaTb XBOCTOBHlE NOBEPXHOCTH .C YYTYHHHIMH KOTJAMH Temjo-
NPOHSBONHTEAbHOCTEIO MeHee | I'kas/u HeuenecooGpasHo, a TeMie-
paTypy YXONAIUWX ra3oB cAefAyeT MNPHHUMAaTh MO NPAKTHYECKHM
HJIH pPeKOMeHAyeMbIM 3aBOLAMH-H3rOTOBHTOVIAMH MaHHHM; 3) LR
KOTJIOB MaponpOUsBOAHTENbHOCTBIO K0 D=50 7/4 (CoOTBETCTBEHHO
TemIonpou3BonuTenbHocTblo Q=30 I'kas/4), oGopynyembix BOAf-
HBIMH 3KOHOMafi3epaMH, TeMIepaTypy YXOASLIHX Ia30B peKOMeHIY-
€1Csl NPUHUMATh B 3aBUCUMOCTH OT ONTHMANbHOIG 3HAYEHHS pas-
HOCTH MeXJy TeMIlepaTypaMu FasoB Ha BHIXOfe H BOAH Ha BXOZLE
B 9KoHOMaMh3ep (Alxx PasHOCTb TeMHEPATYP <«XOJAOAHOTO KOHIA»).

OntuManbHble 3HA4eHHA Afxyx COCTABAAIOT AJS KOTEABHBIX: C
TpOH3BEeeHHEM rOZOBOTO WUHCJAA YaCOB HCIOJB30BAHHS HA CTOH-
Moctb | 7 ycaoBHoro tonsiuBa (B py6.) Gosee 25000 Aty =30 +
+ 50°C; ¢mpousBeneHHeM rOoNOBOTO YHCIA YaCOB HONOJb3OBANHS HA
crouMoctb 1 T ycaosHoro rommBa (B py6.) 25 000—10 000 Atxx=
=80 -+ 80°C. TemmepaTypy YXOZSIUHX ra30B NPH YCTaHOBKE BO3-
XyxomoJorpeBaTesnefi BHI6UPAIOT MCXOAS U3 ONTHMAJbHOH BEJNHYHHHI
Pa3HOCTH MEXAY TeMNepaTypofi rasoB Ha BXxole H BO3ZYXa Ha BhHI-
xolle u3 BosayxomogmorpeBaTesnefi (Alp.x — PasHOCTb TeMmeparyp
«TOPSUET0 KOHILAY). :

OntumanbHble 3HayeHHS Afr.x COCTaBASIOT IJiSi KOTeJbHBIX: C
NPOH3BEJIEHHEM TONOBOTO YMCJAa YacOB HCNOAb30OBAHHA Ha CTOH-
Moctb 1 7 ycnosuore tomausa (B py6.) Gosee 25000 Afrx=35 -+
-~ 70°C; ¢ Dpou3BefleHHEM TONOBOrO MHCAA 4acoB HCIOJNb30BaHHS
Ha crouMoctb 1 T ychaoBHoro romamBa (B py6.) 25000—10 000
Atr.x=70+ l40qC.

Bo BCcAiKOM cayuae TeMpeparypa YXOAAINHX rasoB 3a XBOCTO-
BHIMH NOBEPXHOCTSMH He HOJXKHa GRITh HHXe:

AAS CYXOr0 MajosoibHoro Tomamea . . . . . 120°C
» OCTANLHHIX BHAOB TomAMBEZ . . . . . . . 140°C
» CEPHMCTOTO MasyTa - . . . . ... . . 160°C

OnHako NPHBENGHHHE TeMuepaTyph YXONSIIAX TasoB MOTYT
GuiThb nNpHHATH 6Ge3 mocaepyiolleli NpPOBePKH, €CAH R KauecTse:
XBOCTOBHIX MOBepXHOCTefl YCTaHABJHBAIOT JAHOO BOASHBIE 3KOHO-
Mafizepbl KHTSALIEro THNa, AHG0 TemModhHKANHOHHEE BOAAHHIE IKO-
HOMa#3epHl, MOAOrpeBalolilie CEeTeBYI0 BOAY. EcilH ycTaHaBAHBAOT
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BOASIHbIE dKOHOMalisepbl Ha NHTaTeAbHOH BOJe U HEKUNALIETO TH-
na HAH BO3AyXomoporpeBarenH, TpeGyercss XONOAHHTEJNbHAasA Mpo-
BepkKa.
pl'[pn YCT2HOBKE BOASHBIX 9KOHOMafi3epoB HeKHMSILeEro TUma, 1o-
' JOrpeBaiOlIUX NHTATeAbHYI0 BOLY, HeOGXOXHMO OGecmeyuTb ee He-
3aKHmnaHue, T. €., coraacHo TpeGoauusaM [ocroprexHansopa, co6-
JIOJATh YCJAOBUE
s =t,— (40 mau 20°), (111.27)

e t s — TeMOePaTypa BOLL |ua BLIXOLe U3 IKOHOMAlIBEPa;
—Teume.pa?lpa HaCHIUCHHOTO Napa, COOTBETCTBYOWas AABJACHHIO B KOTIe

(1aga. 1
Ta6auma 114
MapameTpsl A1 HACHIIEHHOrO BOASHOr0 Napa

Vaensuufi Auranbnua B KKkaa/xe
Ilasnerue P, Temneparypa Yaenbhuiit 06beM Hachi-

ara H?:?malm” wﬁuuaﬁgu me;',‘y or:a;l’:?pa i’ xupxocTn i” napa
0,02 17,2 0,001001 68,25 17,25 604,9
0,03 23,8 0,001003 46,52 23,81 607,8
0,04 28,6 0,001004 36,46 28,67 609,8
0,05 32,6 0,001005 28,72 32,57 611,5
0,06 35,8 0,001006 24,19 35,83 612,9
0,08 41,2 0,001008 18,45 41,16 615,2

0,1 45,5 0,00101 14,95 45,35 617
0,15 - 63,6 0,00i014 10,2 ,59 620,5
0,2 59,7 0,001017 7,789 59,65 623,1

0,25 64,6 0,00102 6,318 64,54 625
0,3 68,7 0,001022 5,324 68,66 626,8
0,4 75,4 0,001026 4,066 75,41 629,5
0,5 80,9 0,00103 3,299 80,86 631,6
0,6 85,5 0,001033 2,782 85,47 633,5
0,7 89,5 0,001036 2,408 89,49 635, 1
0,8 93 0,001038 2,125 93,05 636,1
0,9 96,2 0,001041 1,903 96,25 637,6
I 99,1 0,001043 1,725 99,19 638,8
2 119,6 0,00106 0,9018 119,94 646,3
3 132,9 0,001073 0,6169 133,4 650,7
4 142,9 0,001083 0,4709 143,7 653,9
5 151,1 0,001092 0,3817 152,1 656,3
6 158,1 0,001! 0,3214 159,3 658,3
7 164,2 0, 1001107 0,2778 165,7 659,9
8 169, 6 0 001114 0,2448 171,4 661,2
9 174, 5 0 00112 0,2189 176,5 662,3
10 179’ 0,001126 0,198 181,3 663,3
11 183,2 0, 1001132 0,1808 185,7 664,1
12 187,1 0,001137 0,1663 189,8 664,9
13 190,7 0,001143 0,154 193,6 665,6
14 194,1 0,001148 0,1434 197,3 666,2
15 197,4 0,001153 0,1342 200,7 666,9
16 . 200,4 0,001157 0,1261 204 667,1
18 206,1 0 001166 0,1125 210,2 667,8
20 211,34 0,001175 0,1015 215,9 668,5
24 220,8 0 001194 0,0849 226,2 669,2
30 232,8 0,001224 0,06787 239,6 669,6

40 249,2 0,001249 0,05078 258,4 669
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[TpoBepsioT 3Ty TeMnepaTypy, pelias BhpaxeHHe
D (fs—1t)=B,9 [(EVe) 8,— (V) 8], (111.28)
The Q—ﬂaconoﬁ pacxoX BOAM, NPOXORAUlefi depes skoHOMafsep, B X2}
t ,— TeMnepaTypa BOAH Ha BXOe B aKOHOMai3ep (AQAXHa GHTb 06a3aTeNb-
H0 Bhillle TeMNEPATYPH TOUKHA POCH, T. €. t;=t,,p+5°);
By — vacosoft pacxon Tomausa B k2 \(111.40)3
@ — 3Hauenue Koxdpuiinenta coxpanenus renaa (I11.3).
’I’IpenBa-pn'reJmno onpenenuB B BoipaxkeHHu (111.28) sesnyuny
85 , MoxHO JI”H60, 3anaBUINCh 3HaueHueM { , HAHUTHU Tenaoconep-
xanue (ZV)®s, a sarem mo i—@-guarpamMme BenudyuHy 9, , T. €.
TeMneparypy yXONALIMX rasoB, fu6o, Ha0GOPOT, MO 3a/aHHON TeM-
neparype O, HafiTH BeAHUUHY f5.

B q)opzuy'.’ne (I11.27) npu rpynnoBom sxoHoMmafizepe pasHOCrb
MeXAy ln—ifs mosaxHa ObiTb He MeHee 40°, TPH HHIAMBHIAYaAbHBHIX
sKoHOMaf3epax Moxer OuITb CHHKeHa 10 20°.

Ilpu ycramoBke BO3AyXOMOAOrpeBaTesieli IPOBEPHIOT TeMmepa-
TYPY BO3AYyXa Ha BHIXOAe Moche €rc moporpena. [To ycaoBHAM 3Kc-
nAyaTalyd 3Ty TeMIlepaTypy MOXKHO pekOMeHIO0BaTh B Iipenenax
cAenyOnluX 3HaYeHHH;

NpH CNOGBHX TOMKAX . . . . . . . . fy = 150 =+ 250°C
» CEKurauuy MasyTa mrasa . . . . . t:.n == 200 - 300°C

I1poBepHTH MOXKHO MO BHpPaXKEHHIO
er.s Vo [(ct)';' .— (e, n] , (111.29)

TAe Or.p — 3HaueHWe YCIOBHOTO Ko3dduuuenta M36uiTKa BO3AYXa NpH BHXOAE €ro
H3 BO3JAYXOMOIOTpeBaTeNs!, PaBHOe Or.p =Or—0,1;
Vo — Teopemdueckoe KOJHYECTBO BO3AYXa, HEOOXOZMMOTO JJS  TOPeHHS,
B wd/xe; ocTanbHBle 0003HavYeHHs PesKHUe.

Temmepatypy Bo3AyXa Ha BXOLe B BO3AYXONojporpesaredb AJs
NpefoTBpalleH s KOHAEHCAUHY BOASHHX MapoB MPHHHMAIOT B Tipe-
nenax tpn=30-+60°C. B sTOM BHpaxKeHHH,TaK Xe Kak H B Bhpa-
Keuuu (I11.28), 3Hasd Oun, MOXKHO MO OCTANBHEIM NAHHHIM IIPOBe-
puTb AU60 ¢4 AHGO O .

Hrax, ans pemenus soipaxesuit (111.28) u (111.29)  nyxmo
3HaTh TeMmepaTypy rasoB Ju6o mepef SKkonoMalsepoM (@5 ), au-

. ’

6o mepex sosnyxomoporpepareneM (% ).
ATH TeMnepaTypsl MOXHO HafiTH H3 BhIpaXKeHus
ot S 0 + 15 (@5, 5, n— %)
U4y ="% . a= o
3. B. I

, (111.30)

rie fs — TeMmepaTypa BO3AyXa KOTeNbHoR ((06srun0 20—30°C);
Ox — TeMmeparypa rasoB 8a KOTJIOM; MpHHAMaeTC AWGO NO HMEIOWHMCH IaH-
HEIM, JHGO0 f10 OPHEHTHPOBOUHBIM SMIZPHYECKEM DOPMYNaM, mpHBOMH-
MHM HHKe.
. . Ocranpuble 0603Haue s npeKHHe.
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OpueHTHPOBOYHAS OLEHKA TeMIepaTypH rasoB 3a KOTJIAMH pas-
AUYHBIX KOHCTPYKIMHA B 3aBHCHMOCTH OT BeJUYHHBI NapocheMa Mo-
KeT OHTb PeKOMEHAOBaHa No CJAEAYIOITHM 3MOHPHUCKHM (GopMmy-
aaM:

AJisl 4yT'YHHBIX KOTJIOB HOBHIX KOHCTPYKUHUHA

b= 145410 2% ; (1L.31),
K
AJis1 KapoTpyOHBIX KOTAOB
8= 100410 =22 ; - (111.32)
K
LJsl BepTHKANbHO-UHAHHAPHUECKHX KoTaoB (Tuma BT u xp.)
(111.33)
ISl TOPH3OHTaAbHO-BOXOTPYOHBIX KOT/AOB i
% = 155 -+ 6,65 i (111.34)

K

J s BepTHKAAbHO-BOXOTPYOHLIX KOTIOB 3HAUeHHs, MOJYdYeHHbIe
no dopriyne (111.34), nomxHbr 66T CHHKEHH Ha 50—70°,

§ 22. BuiGop 3Ha4YeHHit TeMNePATYp MUTATENAbHO# BOABI
B NAapOBbIX KOTEJAbHLIX YCTAHOBKAX H 06paTHOf BOAB
B BOJOI'peliHbIX KOTEIbHBIX YCTAHOBKAX

B GonbminHCTBE CliyyaeB NpH IKCIAYATAUHH NAPOBHIX KOTEAbHBIX
YCTAHOBOK TeMNeparypa NHTaTelbHON BOAH — BeJHYHHA OTHOCH-
TeIbHO MOCTOsIHHast # KojebJjercs B npegeaax 60—100°C. Kpowme
TOTrO, AASl KOTAOB, paGoraomux npn RasaeHvud 14—24 ara, B coor-
perctBud ¢ [OCT 3619—69 TeMmeparypa muraTe/ibHOH BOABI CTaH-
JapTu3oBaHa u npHHuMaercsi pasHofi 100°C. Takum oGpasoM, npu
o6opylnoBaHHH NONOGHLIX KOTeJbHHX BOASHHIMH 3KOHOMal3epaMu
BO3MOXKHOCTb BBHIaJ€HHSI POCH Ha HX NOBEPXHOCTH HCKJAIOUAETCS.
B cayuae nuranus 3KoHOMah3epa BoAOfl ¢ MOHHXKeHHOA Temmepary-
pof TeMmepaTypa THTAaTeNbHOM BOXH HE MOJIKHA 6bl'l'b HHXKe
1s> trp+5°.

HHoe nonoxkeHne Habaiopaercss B BOAONPeHHBIX KOTEJNBHHIX ycC-
TaHOBKax, T'ie TeMneparypa oGpaTHOM BOAB — BeJIHYHHA NepPeMeH-
Hafl, 3aBucsiias OT HapyXKHHX TeMOoepaTyp, 4 B TedeHue GoJibuief
YaCTH OTONHTENbHOTO MEepHOAA BecbMa HH3Ka.

[Mpumepubiii rpaduk H3MeHEHUsi TeMnepaTyp ropsiuefi u obpar-
HOH BOIB B CHCTeME TenioCHaGXKeHHS B 3aBHCHMOCTH OT HapyX-
HONl TeMneparyphl moxasad Ha puc. II1.3, nie mo ocu aGcuuce or-
JOXKEHH HapyXKHbie TeMIepaTyphl, a Mo OCH OpAHHAT — TeMOepaTty-
pH BOAH B moZalolluXx u oOpaTubix MarucTpansx. Ha rpadrke
BHAHb! TPH XapakKTepHble ToukH: / U 2, KOTOPHIMH OGHIYHO 3aXal0T-
¢, # 3, KOTOpass COOTBETCTBYET tﬂ—+20°C (npeanosaraercs, 4To
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OKHA OTKPHITH, 8 TeMNEpaTypa HaAPYXKHOrO W BHYTPEHHEro BO3AYyXa
H TeMmepaTypa BOIb B HarpeBaTeqbHbIX NpPHGOpPax OAMHAKOBHI).
B raGa. II1.5 mpuseneHbl 3HaueHHs TeMmepaTyp TOYKH DPOCH s

pasanyHbIX BAAOB TONJAHBA.

Ta6aunuwa III5

Temunepatypa TOWKH pOChl TipH OGBIYHOM COCTaBe YXOAAIHX rasos

Pox Tonausa TeMﬂepaTByg;a Boqxu pocel

Aurtpauur:

BEHTHJSITOpPHOe HyThe 10

napoBoe » 35
Maasyr:

BO3AYIIHOe PAaChLITHBAHHE 40

naposoe » 50
Bypuiit yromp . . . . . . . 50
Hposa u Topd npu Wr=40% 55
Ipuponnnit -ras e e 60

TIpu comocraBnennn namubix taGa. 1115 u rpaduka (cM. puc.

I11.3) BuaHO, uTO BLIMaZeHHe poChHI

3KOHOMAaH3epOB HCKJAIOYARTCS

0 4 b
A RERRR A
N - - e
+100%- -1 - ~
EY I
. I R
: (
e - - |-
v
+60 py |
. :,/ _ —
! |
00
+4 | "2 . :
L~ !
:2 L i
s |
t I N
i

. )
+20° +10° £0° -w° -20° -30°

Puc. 111.3. I'paduk HsMenenns Temme-
paTyp B mojatoweft # o6paTHOR MarH-
CTpansiX CHCTeMsl TemnocHaGXKeWus B
3aBHCHMOCTH OT H3MCHeHHSI TeMmepa-
TYpBl HapyXXHOro BO3AyXa

1 -—B nopaome#t Marucrpajau; 2-—B o0paT-
uo#t MarucTpans

JdUMUDL MPH CHKUTAITHU

Ha TOBEPXHOCTH KOTAGB H
aHTpauuTa.
Ilpu coxHranuu Xe Bcex MPOUHX
BHAOB TOMJHBA TeMneparypa Bo-
Aul B O6GpaTHBIX MAarucTpadax
NafgaeT HHXKe TOYKH POCLl IMpH
HapyXKHOH TeMmeparype, HauH-
Had ¢ tg=—20°C (11a npupox-
HOro rasa). .

Mo pauHwivM Ttaba. 1.2, npu-
MepHO B TeyeHHe */5 Bcero 0To-
MHTENBHOTO MEPHONA BO3MONKHO
BbiMajeHHe Pocbl Ha MOBEPXHO-
CTH 3KOHOMAa#3epa M KOTJOB H
ux koppo3rsa. UTob6ul IIpeloT-
BpaTHTb 3TO, NPHMEHANT MOI-
MelllHBaHHe HAM PeUHPKYJAALHUIO,
[MoamewnBanue (peuupxyas-
uus), T. €. MOBBIIEHYe TeMIepa-
TYpH BOIbl BBIIE TOYKH POCHI,
MOXKHO BHIMOJHATL N0 HECKOJb-
KHM cXeMaM. DTH CXeMbl M CO-
OTBETCTBYIOLIME pacueTh NpuBe-
JeHbl B ra. X.

§ 23. OnpenelnieHre 4acoBoro pacxoia ToNnauBa

IMoncunTas 3HaueHus KodpduuueHta IO0Je3HOTo AEHCTBHS KO-
TenbHOR ycraHopku mo ypaHenuio (I11.1) u 3uas rpadux norpe6-
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aeHus tenaa (cm. puc. I.1 uau puc. 1.2), onpenensior macoBo# pac-
X0J TONJHBA 110 MAKCHMAJbHON H MHUHHMaJbHON Harpyskam Kak
IJ19 BCel KOTeAbHOM B 1eJIOM, TaK H AJAA OZHOTC KOTJA:

€CJIN KOTeJbHas BOJAOIpe#HAass H Harpyska NaHa B KKaaf4, TO 1O

dopmyae

B= 2 100 o (111.35)
Qh
ec/M KOTeJbHAs MapoBasi M Harpyska jaHa B Ke/4, TG To Hop-
MyJie

5. Dosen 8 it Dy A
QA

B ¢opmyae (111.36) sesuynua Ai==in—in s KKa4/K2 — Pa3sHOCTb 3IHTAMbNHIL
HAaCcHUeRHOro mapa, BHPaGATHBASMOr0 KOTJI0M, H NHTATEJIbHOM BOJLI, MPUHHMae-
MOIl YHCACHIO PABHON ee TeMnepaType; BenuymwHa Ainp=inp—in.s KKaL/K2 — paa-
HOCTb 2HTAALIUIl HPOIYBOUHON M THTaTe.:LHOM BOJALI, SHTANBOHA NPOAYBOUHON
BOAbl Gepencsi 4HC/ACHHO paBHOM TeMiieparype Hacuuienufi; Dyp —BeanyuHa npo-
IyBKH B K24, NpunHvacwad opHentupoBouno 3—5% pacuetHoR maponpousBoAu-
TEJLHOCTH. 3lavenus iu ¥ Iy Gepyt 3 Taba. I11:4.

2100 k4. (111.36)

Pacxox rtomnmuBa, KOTOpoe mMomaercs B TOMKH KOTJAOB, MOACYH-
taHHuifl no gopmyaam (111.35) u (111.36), aBaserca daxkTHyeCKHM.
. Oanako B npoiecce TOPeHHS U3-32 MEXaHHYECKOH HEMNOJHOTH
cropaiiig (¢4) 4acTb TOMIUBA He HCMOAb3YeTCs, MOITOMY IPH NOA-
CyeTe MPOAYKTOB I'OpeHHs M KOJHuecTBa noTpeGHOro BO3AyXa BBO-

JHUTCS COOTBeTCTBYIOWad nomnpaska (l— Js ) H, clegoBaTeNbHO,

pacueTHBA pacXOX TOMJMBA MPH MPOU3BOICTBE TEIVIOBHIX PacueToB
MPUHUMACTCS PABHBIM

— G
B,=B (1 A ) K2 /1. (I11.37)

[Ipu cxuraum KHIKOrG W Tra3oofpasHorc TOMAMBA MNOHpaBKa
1— 1) e BBOaHTCA.
(1— 2

I'masa IV
PACYET NOBEPXHOCTEN HATPEBA

§ 24. Onpenenenne TenJioBLIACHAEHHS B TONKE
H TeOpeTHYECKOH TeMnepaTypbl ropeHHs

[Tocae onpenesnenns 06'beMOB MPOAYKTOB FOPEHHS H TIOCTPOSHUS
I — O-1narpaMMbl MOACYUTHIBAIOT MOJE3HOE TeMAOBbIefieHHe B
TOMKe:
Q=(CEV0) b r=Tp, =Q ~ D00 L av
T ( C) T.r =l r B 100 +QB+QT+Q¢» ( 'l)
((znl,lgT H Qp moxcuuThiBatorcs mo ypaBHenusm (I116), (IIL7) u
111.9).
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OnpenennB (IZVe)Orr no | — @§-muarpaMme, NOCTPOCHHOH HPH
sajaHHOM 3HaueHHH Kos(¢duuuenra H3OHITKA BO3ayXa B TONKe, Ea-
XONSAT COOTBETCTBYIOLLYI0 STOMY TeMJOCOAEPIKAHUIO TeMOepaTypy
(0rr), KOTOpPAA U ABASIETCA TEMNEPaTYpo#l TOpeHus, T. e. TOM TeM-
nepartypo#i, KOTopylo uMenu Obl rasel, eciinu 66 B Tomke He OBINO
TennooOMeHa.

Ias npoBepkH 3HA4YeHHHA TeMmepaTypsl, MOJy4YaeMbIX MpH pac-
gyere, MOXHO NoJb3oBaTbes Taba. 1V.1.

Ta6anua IV.l

Teopernueckas TemMneparypa ropeuHs jAis HEKOTOPHIX BHAOE TonkHpa (6es yuera
BeRHYHMS! KOODDUUNCHTE NOREIHOTO ACHCTBUN TOMKH)

TeMmnicpaTypa ropeHnsi NIPH BHAueHHH Koddduuuenrta
usGbniTKa BO3AYXa B 2pad
Tonanso
1 13 15 2

Autpaunr . . . . . . . . 2270 1845 1655 1300
IToxMocKoBHHIT yrome . . . 1875 1590 1425 1150
Top . . + « v v . . . 1700 1510 1370 1110
HOpoea . . . . . . . . . 1855 1575 1435 1165
Masyr . . . . . . . .. 2125 1740 1580 1265
Ilpupogumis razs . . . . . 2000 1749 1478 1167

§ 25. Onpepenenne TeMnepaTyps Tra3oB Ha BbIXOAE M3 TOMKH

TemnepaTypa-rasoB Ha BHIXOAE H3 TONKH — CAEACTBHE MPO-
uecca rensionepexadu B ronke. OnTHMaNbHble 3HaueHUsT TeMmepa-
TYpH Ha BHIXOZE M3 TOMKH HaxoxfaTtca B npegenax 900—1150°C.
Bepxuuii npegen, uro6s n3bexaTh UIJNAKOBAHHS KOHBEKTHBHOM MHO-
BepxXHOCTH TPYG, moyikeH ObiTh Ha 50—100° Huke TemmepaTyps
pasMsiryeHHsl 3oabl. Huxuufi npemén o6ycioBiuHBaeTCs YCTOHUH-
BOCTbIO Ipouecca ropeHHss # MEHHAMAaAbHHIM 3HaueHHEeM MOTEPb OT
XHMHYECKOTO H MeXaHHYECKOTo HefoxKora.

Ecan rejnmeparypa Ha BbIXOfle H3 TONKH HuXKe NPHBEAEHHOrO
SHayeHHus1, TO HEOOXOAWMO YMEHbUIUTL JyYEBOCIPUHHMAIOULYIO MO-
BepXHOCTb HarpeBa. B atoM cayuae ycrpauBaioT Aubo cBOAsl, JH60
salluTHEe CTeHKH, AHO0 BhiHOCHHIe TOMKH. [Ipu mnoBbimleHHn TeM-
flepaTypbl Ha BbIXOZe H3 TONKH BHIlle TeMNEPaTyphl PasMATueHHS
30/ibI 3Ty NOBEPXHOCTb JKeAaTeAbHO YBeJAHUHTb (ONMHM H3 CIIOCO-
60B yBeqH4YEHHS 3TOM TOBEPXHOCTH ABJASAETCS NMPHMeHEHHE SKPaHOB).

Taxum obpasoM, Hesib pacyeTa Telionepefaiyd B TOMKE 3aKAiO-
yaeTcsi B TOM, 4To0bl obecnednts TpebyeMylo TeMneparypy B TONKe
H ONpeleiHTb HeOOXOMAMYIO JIy4eBOCMPHHHMAIOUIYI0 NOBEPXHOCTh
HarpeBa HJH, Hao60pPOT, MPOBEPUTH TEMIIEPATYPy Ta30B Ha BHIXOAE
M3 TOTKH MO 3afaHHOM NOBepXHOCTH Harpesa. TeMmmnepaTypa rasoB
Ha BHIXOJe Y3 TOTMKH ONpefeisieTcs II0 HOPMATHBHOMY MeTOIYy,
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NPHUBEJIGHHOMY B TEINIOBOM pacuere KOTeJbHHIX arperatoB [14], u
C NOCAEAYIOUIUMH €r0 YTOUHeHHAMH.

Ecam samaercs TeMnepaTtypa ra3oB Ha BHIXOJXe .H3 TODKM, To BeJHYHHa Jy-
4eBOCHPHHAMAIOUIER NOBEPXHOCTH onpelensercs mo Gopmyse

108 B, Qx S /17 [ T,. 2
Hy= ; — ( S ] ) M, (IV.2)
4,9M7a, T, T3, N

T

ITpn 3amannofi JAyyeBOCHPHHHMAlOLLe]] NOBEPXHOCTH SHAYEHHE TEMMEpPaTypH
ra30B HA BLIX0JE B3 TONKW ompelenserca mo dopmysae

” 7,.'l' 4
8 = - — 273°C. V.3
T ( 4’9_]0—8:H"ar7\:r)0,6 (IV.3)
) L
¢By (Vo)

Beanunnsl, Bxoaswue B dpopuyas (IV.2) n (IV3):

1. PacyeTHnll pacxox Tomansa Bp B Kef4, cKHTaeMOro nol CHHWM KOTJIOM,
onpeaeasercsa no popmyae (111.37).

2. KoviuuecTBo Temsa, BHIEISEMOE B TolKe 3a CueT m3ayuenus Qf B KkaA/xe
(1an xxas/x®), ompeXensior Ho bopmyne

U=0[(EV0) I, — (EV0)Y;] xxas/re. (IV.4)

Kak amech, Tak u ® dopuyne (IV.3) sesuunuy KoshdUUEEHTa COXPaNCHUT
Tenaa ¢ HaxoUAT w3 Bupaxenus (IH1.3).

Tennoconepkanne AHMOBHIX Ia30B MPH TEOPETHUECKON TemmepaTtype ropeHHS
(2Vc)Oq.r noncuatHBalior no popmyne (IV.1). .

Tennoconepanne ALMOBHX Ta30B Mo BHXofe #3 Tomku (SVc) 3, onmpegmesns-
10T 10 /—O@-muarpasme, no 3aXAHHOMY 3HAYCHHUIO woo(rp HileHTa #36HITKAa BO3AY-
Xa @ U 1O NPEABADHTENLHO MpUEMMAaeMofl TeMnepaType 9, -

3. Beawunny ycaossoro wosppuupenta 3arpasuenun § NPuABMAOT B SABACH-
MOCTH OT polia CXKHIraeMOro TONJHBA ¥ THINA SKPAaHHLIX ToBEpXHOCTel: Ia# raal-

" KOTpYGHHIX 9KPaHOB HNPH CXKMTaumu rasocobpasuoro Tonausa {=0,8, a npu cxdara-
HYH KUIKOTO H TBEPIOTO TOmIABaA B ¢ioe {=06-+0.7.

4, A6comoTHYIO TEOPeTHYECKYI0 TeMNeparypy TOpeHHs H a6COMOTHYIO T2M-
nepatypy Ha BHIXOIE H3 TOTKKH MOACYHTHIBAIOT Tax: :
) Tpp="¥ ,+273K n T, =9, 4 273°K.

§. Cpeamiol0 CyMMapHy10 TemI0eMKOCTb NPOAYKTOB FOPSHAS OOpeneisiorT u3
BHIpaJKeHus

BV ¥ — (EVe) 8,
a1-.:"""9':'

6. Beanunny pacuerHoro woabduuuesra M, 3aBUCAmEr0 OT OTHOCHTEAbHON
BLICOTH MOJONKEHHH MAKCHMAJAbHOH TeMmepaTypHofl GOHH TOROUHHIX rasoB X u
$opMB TEMMEPATYPHOTO RO, ONPEAeSIIoT Mo HopMye

M=A—BX. (IV.6)

OpHeHTHPOBOUHO NPH CKHMAHBM TBEPAOro TOMJHBA B CJJOE M CXHTMAHMH Ma-

3yTa # rasa sHaueuns A u B Moxuo npuuuMars pasuniMu; A=052 u B=0,3. Be-
auauny X NONCYHTHIBAIOT H3 BRIPaXKeHHs

(V‘ Oep = KKasfKe-2pad. R (1vV.5)

-

= .7

e hy —pacc"roswue OT HHXKHell NIOCKOCTH TONKH IO NAOCKOCTH MAaKCUMAJbHHX
TeMNEepaTyp TOMOYHHX TasoB; JIpH CHOSBOM CXKHIAHHH 38 HHKHIO RJI0C-
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KOCTb TOMKH NPHHHMAETCA [IOCKOCT, PACMOJOXKEHHAS HA ypOBHe KO-
JOCHUKOBOR PellleTKH, A1 3TO{l Ke MJIOCKOCTH XapaKTepHAa W 30HA HAH-
Goaee BLICOKAX TeMIepaTyp, CIcl0BaTelbHO, B 3TOM  caydae hy=0 u
X=0;
hz—paccromme OT HIDKHCIl TLTOCKOCTH TONKH 10 LEHTpa BXOANOro OTBEp-
CTHS ILIMOBBLIX Ta30B B NEPBBLIX ra3oXxoaax.
TIpn cXKMramuH Masyra H rasa 3a HHXKHIOO ILIOCKOCTh TODKH MPHHHMAIOT
IJI0CKOCTh MOda, @ 30HA BLICUIMX TCMITPATYP T430B CUHTAETCH IO OCH TOPEIOK.
7. CrencHb YCpHOTH TOUKH G1 OUPEILIAOT TaK:
JJ9 CTOCBBIX TONOK

ay - (1 —ap) o ¥
T—(—w e (—pv) (I —ay)

ac = ;. avy

. a4
Qg = — . (IV.9)
ag, — (l —a‘b) Vs
Kak BHIHO, 109 HAXOXICHHS CTCHCHH 4epUOTHl TONKHM, B CBOIO 04epelb,

HCOBXOAHMO ONPEICTHTD PSd BEJHUHH, .
8. Crenenb uepHotni paxesa agp oxxpc:xcnmor M3 BbIPAX¥ eliHs

Qp — Qe M - Au, ca (1 —m), (1V.10)

r1e Qcp H Qg.ce — CTENCHb YePUOTLI CBETTUIHXCA H HECBE1SAUIMXCH KOMIIOHEHTO3
TaaMenst,
m — snavenne Kedbdiumenta, 3aBlicsliero oT Poia TONIHBA 0
amocoba ero cxaraius; moj6upaercs u3 Taba. IV.2.

Ta6aunua IV.2

3navenns kooppuuuenra m

Bua naaMcHi : m

Cpersleecs 0JaMs NPH CXKHFaHHH XKHAKHX TOMNJHB
H TBEepPIUHX TONAHB, GOTaTHIX JETYYHMH . . 0,6—0,4
HecBeTsimeecs maaMs NpH CXKHTaHHH rasoo6pa31mx
TONJHB, @ TaKXe CJA0EBOM CXXHTaHHH ampauma
H TOEHX ymae#t . . . . . . . . . NN 0

CreneHb 4epHOTH Ta30BbIX KOMNOHEHTOB Uep H Qu.ce onpeesIoT 1o dop-
Myae

a=1— -’“’5 (V.11

rle OCHOBAHHE HATYpaJbibIX .ToTapwpMoB a= 2718 JaBl1enHe B Tomke P.=
=1 ara (npu pa60Te 6e3 naaysa); BeJSHYHHA Koatquuﬂenra oc1abaeHusa 1y-
yell Tomounofi cpeaoit k onpeneaserca:

179 OBRTALLErOCH IJJaMeHH

TH
- 1’ —-—T— fa— 5.
E 6 o 0,5; (IV.12)
A1 HeCGBeTHAILerocs NAaMeRrH
. b=t ry. (IVv.13)

B ¢opmyae (IV.13) suauenne kosbPpuuHenta ocnabieHns .Jydedl TpexaToM-
HbLMH T23aMH ONIPEIe]AOT TO HOMOTpAMMe (puc. 1VY), maflns npexBaputeabHo
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no Tabu. III.1 o6bemuyo Xoa/0 BOMAHEIX fapoB 1,0 H CYMMapHyO JOMO Tpex-
aTOMHHIX 12308 (fn=ry,0 +7Ro,).

IIpun paGore xKoT0B Ge3 HAZAYBa CyMMapHOe TapLHatbiioe IaBieHwie TPeX-
aTOMHBIX Ta30B8 YHCJEHHO PaBHO uX o0BeMHOH foae, T. e. (npn P=1 ara)

’ Pp=P—r,=r,. (IV.14)
OdbexTnBHYI0 TOALHEY H3AYURIOLIEre <nos S onpeneasioT no (opuyie
V’l‘
S =36 , (IV.15)
H

cT

rae Vi — oBbem Tonounofi Kamepu 8 M3
cr —TI0JIHAA MOBEPXHOCTh CTEH TONKH B M2,

Creqienb uepPHOTH TONOYHON cpellbl a MoOXeT GHITh HafileHa TakXKe IO HO-
sMorpamume puc. IV.2

a

10

49 vV

P A 10

47, &s

a5 b8

45 07

04 05
P4 : 1 -

a3 05

AR 04

zlz)z.., 03

“Tor 07 g 06 08 10 7 782025k g2k

1 2 3 & 5 §s/d

Puc. 1V.2, Hovmorpamma aas onpexs- l:": Iv.3. Fpad)ayx A1 onpee-
JiCHHs CTENCHA uePHOTH TOMOUHON cpe- JICHHA SHAUCHHA YrI0BOTO KO3(-
18 @ ¢bunnenta obaysenus oaHOPO1-

HOTO manxorpy6nom JKpaHa
I—npw 31,4 ¢ vyeToM H3avye-
HUA  OGMYpPOBKNH: 2— 1O 3Ke. npu
1=0,8d; 3—10 xe, npu [=0,5 d; 4—
10 e, Npy {==0; §—npu (>0, 5du
6e3 yuera u3AyueHHR OOMYypoOBKH

9, CTeneHb 3KpaHHPOBaHHS TOTKH P ompele’sior no dopmytam:
AJf, CI0eBOH TONKH
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H,

V= T.—R (1v.16)
‘ It KaMepHOl! TONKH ’
v =2, (IV.17)

CcT

10. Beanynny P, XapaKkTepusylOmlylo OTHOUICHHE TJIOWANH 3epKaia TOpeHBH
R x ayueBocmpuHuMaiollei NOBEPXHOCTH Hanpesa H g, ompefeasioT mo Qopmyie

p:

. Iv.18
. I (Iv.13)

11. TosepxHocTs Hj, BOCHPUHAMAIGIMYIO JYYHCTOE Tenao, ONPeleaAioT MO
bopmyae

Hy=2F,, x #, (Iv.19)

rie Fna — naowagb CTeHH, 3aHATAA SKPAHOM, B M%;
X — BeJWYHHA l!'mosoro xoxppuumenra skpasa.
IMaowanp crelitt Fua, 3aUATYIO SKpanoM, ONpegeasioT XaK IFpoH3BeleHHe pac-
CTOSHHA MeXIAy ocMu Kpafinux Tpyd b B # Ha COOTBETCTBYIOWIYIO OCBELICHHYIO
HX AAuHy | B M, T. €.

Fup ==b1 m?. (1v.20)
Hdaa sxpana ABYCTOPOKHEro OGIYUOHHH
Fpy =2b1 #2. (Iv.21)

Beauynny yraosoro kosduuuenta sKpaHa X ORPENENROT JHAS HACTEHHHX
IKpaHOB N0 KpPHBHMM puec. IV.3 ¢ yuerom uanyuenns oGmyposxu, Has aysesoc-

npaHrMaomeli NOBEPXHOCTH KOTENbHONO NyuKa yraosoli kospduument Bepyt pas-
Helm |

Hrak, paccMoTpeHb Bce BeJHYHHBI, BXOAdlHMe B GOpMyJb
(IV.2) u (IV.3). Ecau no popmyae (IV.2) onpenensiercs HeH3BeCT-
Hasg JyyeBOCIPHHHMAIOMLAs NMOBEPXHOCTh My, TO [AJS OLEHKH CTeme-
HH YepHOTH TONKH Q. NPEIBAPHTENbHO 3aJalOTCSA CTENEHbIO 3Kpa-
HHPOBAHUA TONKH ¢ (HJIH COOTBETCTBOHHO V'), KOTOPYI0 OOLIYHO
npuaKpMaieT B npegenax 0,3—0,8.

Mocne pacuera Tomku HeOGXOMHMO IPOBEPUTh COOTBETCTBHE
MeXAy OpHEHTHPOBOYHO NMPUHATOH CTENEHBIO 3KPAHUPOBAHUS TOIKH
H NONyueHHOA B pe3yJbTaTe pacyeTa, NPH 3TOM pPacXoXKAeHue He
ROJKHO npesbimaTh +5%.

Haitna noanyio JyueBOCTIpHHHMAIOLYI0O TOBepXHOCTh Hy, H3
Hee CHauaja BBHIYHTAIOT JYUYEBOCNPHHHMAIOHIYI0 NOBEPXHOCTH KO-
TeJBHOIO NMy4Ka, a 3aTeM Ompefensior u3 Buipaxenus (IV.19), sa-
DaBasch 3HaueHHeM YrjaoBoro koadduuuesra skpana (T. e. IpUHH-
Masi ompejlelleHHOe MOJIOXKeHHe TPYS OTHOCHTEJBHO CTeH OOGMYpOB-
KH), MOBEpXHOCTh 3KpaHHpOBaHHHX cTeH. [lanee, 3ajaBadch Aua-
MeTpoM d B # H HX mWIaroM S B m, onpefeasaior GaKTHYECKH pasMe-
WAaeMyio MOBEPXHOCTb HarpeBa Hpaxr N0 dopMyTe

b d
Hoar = ——Fﬂg“—— "> (IV.22)
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Puc. IV4. HomorpaMya 1719 onpefencHus TeMAepaTyp ABIMOBHIX ra30B Ha BH-
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- Ecan xe pacyer seayr mno ¢opmyae (IV.3), o mo geprexam
onpelensioT o6beM H JY4YeBOCHPHHHMAIOILYI0 NOBEPXHOCTh TOIMKH,
a 3aTeM HaXOIAT CTelleHb SKpaHHPOBaHHuA TONKH. UToOul HafiTh cTe-
neHb 4EPHOTH (Pakesa Qp H CPEeJHION CYMMAapHVIO TelLIOEMKOCTh
npO1YKTOB ropeHHn (V ¢)¢p, NPUXOAMTCA NpeNBapHTE]IbHO 3ana-
BaThCsl TeMileparypoil Ha BbiXoae u3 tonku. Ecau Temneparypa Ha
BHIXOJE H3 TONKH, HalileHHasa no dopmyae (IV.3), 6yieT oTanuaTh-
ca or 3at1anHofi Goaee ueM Hal00®, To 3uavenust BeaHunH (V ¢)ep U
@y crelyeT HCHOPaBHTL COOTBETCTBEIIHO NOJYYGHHOH TeMnepartype M
focsde 3TOr0 CHOBa OMpelesinTh TeMNepaTypy Ha BHIXOAE H3 TONKH.
Bmecro pemnennsi ypasHenna (IV.3) MoxHO Bocmoab3oBaThest HO-
MorpaMMoii, npuseaeHHol na puc. [V4.

§ 26. PacueT ra3oXonoB NapoBbiX KOTIAOB

TensioBoii pacyeT KOHBEKTHBHLIX MOBEPXHOCTeHl Harpesa, WJH,
KaK MPHHATO TGBOPHTb, I'a30X070B, BHLINOAHAIOT B TaKHX ChAy4aax:
1) npu pa3paGoTKe HOBBIX KOHCTPYKIHF; TOTAa MO 3271aHHBIM TEM-
nepatypaM rasos 10 H nocje rasoxoja oupejeasiores Heob6xodH-
MBiC KOHUBCKTIIBHLIE 10BCPXilOCTH HarpeBa 3THX rasoxo10B; 2) npu
BBINOJHEHHU NPOBEPOUHBIX PAaCyeTOB CYLIECTBYIOIUHUX KOHCTPYKLHH;
TONIa A0 YK€ HMeIOIHMCH HOBEPXHOCTSM IlarpeBa onpelenasloTcs
TeAMnepaTypnl ILIMOBHX [a30B, OMBIBAIOIIHX 3TH NOBEPXHOCTH.

OociioBHBIE ypaBlIeHHsl NpPH pacyeTe KOHBEKTHBUOIMO TeImoobMe-
Ha B raszoxojax cJelyloLiHe:

YpaBHeHHe TellIonepe auu

Qr = Ki Hi Aty xKaa/4; (IV.23)

ypaBHeHHe KOJHYeCTBa Tela, nepelaHHOro NOBEPXHOCTH Harpe-

Ba B pe3yJbTaTe H3MeHeHNs TellJIoCOIEPIKaHHH ra3oB 10 BXOJAZ B
ra3oxoj u nO BEIX0JE H3 Hero:

Qs —= B, ¢ (Ii— 11+ A L ) xxaam. (1V.24)

Pacyer cunTtaeTcss 3aBeplUeHHBIM, KoTla ofa ypaBHeHHs mpeBpalia-
IOTCSl B paBEHCTBO

KiHi Aoy = Bep s (i—11 + A1) (IV.25)

(B 1aHHOM cayyae B 0603MayeHHAX TPHHAT YCIOBHO fepBHil rasoxoi),
ri1e By —uacosofi pacxod tomtusa B k2 (I11.40);
¢ — 3HaueHue KoaPPHUHEHTA COXpAHEHHA Tenaa, ydu-
THIBAIOMIET0 TOTEPH Tell1a B OKPYXKAIOWYlo cpe-
L. . ay (113);
Iy =2 Von 1= (ZVc) ¥ —remiocosepKanne rasos A0 4 nocie rasoxola,
onpegeasemoe no ta61. I11.3 wan no rpaduxy
puc. 111.2;
Alp=Aq;V(Csls -~ Ten.1ocodepxanne BO3AyXa, NPHCOCAHHOIO B Ta-
’ 30x01 (3HayeHus Cy M !y sHIGHpAIOTCA, KaK yKa-
, 3aHo Ha <Tp. 89);
Aas=0; —a’l — npupamenne 3uavenns kospduumenta HIGHITKA
BOJ1yXa B ra3oxoe;
Hi — noBepXHOCTb HArpeBa NEPBOTO ra3oxofa B #%
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K1 — snauense xospduunenra Tenaomeperaan or ra-
308 X BOZe B AKas/M2-4.2pad;
Atop — cpexnsia AorapadMEIecKad pasHOCTb TeMOeparyp
narpepalomiefi 2 HarpeBaeMofi ¢pean (muaue Ha-
3HIBaeMasd TEMMePATYPHLIM HANOPOM), papuast

: -9
At =———— (Iv.26)
¢ &] -1y
In—
# — 1y

rae %,' B 8', ~— COOTBETCTBYIOMHUE TEMAEPATYpL ra3os;
ts — TeMHEpATYpa HACHIIEHHOrO napa, COOTBETCTBYIOlas H3OpaHHOMY
PacueTHOMY JaBJACHHIO mapa, B 2pad.
IloBepxmocTh HarpeBa rasoxosia H omnpefensiercd B 3aBHCHMOC-
TH OT KOHCTPYKUMH Kortiaa. Hanmpumep, Aas BOAOTPYGHBIX KOTJIIB

H'—‘—‘H1=Hu=n‘l’tdl Ma,

rae n—unucao Tpyd ¢ HapyXHHM IOuamerpom d B M, BXOAAIUMX B ra3oxoi;
{— anuna TpyG, COOTBETCTBYIOMAN AAWEE WAK BHCOTEe Ta30X0Aa, B M.

Jas xapoTpyGHBIX KOTIOB
Hy==dl m,

rae d— pRyTpeHHuli AMaMeTp KapoBoil TPYOH B J;
! —ee qaEHa (HCKAIOYAs TOMKY) B M.

Vi3 Bcex BesnuuH, BXoAAwHX B paBeHcrBo (IV.25), nauGonee
CJIOXKHO ONpeAe/NTh BeJHYHHY KodppHHHeHTa TeljonepeRayd oOT
ras3oB kK BoZe K. Ind pasiuyHBIX KOHCTPYKUHH KOTJIOB B 3aBHCH-
MOCTH OT HANpAaBJEeHHA Tas0BOI'O HMOTOKA IO OTHOWIEHHIO K IOBEpPX-
HOCTH HarpeBa BeJHuHHH K03()(QHIHEHTOB Temaonepeiayu NOICYH-
THIBAIOT pasJUTHO.

Jg KOTeNbHHIX NMOBEPXHOCTEH BeJNHYHHY pacyeTHOro Kodddu-
[HEHTa TemIoNepeAayd NOACUUTHIBAIOT U3 BbIpaXKeHHA

O 0y + 0y
T+e (@0, + o)

Me o — SKadepHe BeNHYHHH XKodbiuuHenTa OMBIBAHHA MAH CTelNeHb 3aNOAHEHHSN
ra3oxoAa; Ajs OOABIIMHCTBA CYIIECTBYIOUIHX KOHCTPYKUMA C€OCTaBAAET

w1
€ — 3HauesHe Kospduumenra sarpasueHus; 3aBHCHT OT PoJa CKHraeMors
TORMHBA, CROPOCTH MepeMellleRAH AHMOBHX T'a30B, AHamerpa Tpyb m nx
PACIONOKEHHN; CPEAHHE €ro SHaYeHHA MOTYT OHTb B3ATH u3 1aba. 1V.3;

Ox ~— 3HaueHHe KOSh(mumeHra TeNAOOTXAYH KOHBEKUHKA OT ra30B K CTEHKe
B KKaa/M2-u-2pad; 3aBUCHT OT CKOPOCTH M TeMIIPaTypHl rasoBoro no-
TOKA, AHAMETPA ¥ PacmoNoKeHEH TPYO :(IMaxMaTHOe, KOPHLOPHOE) A Xa-
pakTepa HX OMLIBaHHS (IIPOTOAbHOE, NONEPETHOE);

@ — 3HayeRHe KosbpuurenTa TenIOOTNAUH H3NYUEHHEM NPORYKTOB CropaHus
B KKa4[M2.-4-2pad; 3aBHCHT OT TeMmepaTypsl £a3oB, TOMIHHbLI H3IYYal0-
Hero CJI08 M NaplUHaAbHLIX 1aBJACHHS TPeXaTOMHBIX CYXHX ra3os H BO-

- JAfARX MapoB.

K= KKaa/M2-4-2pad, (IV.27)
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Tab6anua IV3
3unauenns Koadduuuenra

Tonuso FaagxoTpySiibie Myaxn tlyryam;eepfomuan-
TBepmoe TomfiHBO . . . . . . . 0,015—0,02 0,03
Masyr . . . . . . . . . . .. 0,015 0,025
HpeBeckra . . . . . . . . . . 0,01 0,02
Tipuponuuii ras e e e e e 0,005 0,01

3uauenne koadduuHeHTa TemI0OTAAYHM KOHBEKIHEeH NpH mome-
peuyHOM OMBIBAHMH INAXMATHBHIX IJIafKOTPYOHHIX INY4KOB HAXOUAAT
no dopmyae )

ag = 0,177 ¢, -2— ( wd )0'64 Kkaajm2-4-2pad, (IV.28)

Y

rie ¢; — NOMApaBKa Ha YHCAO MNONePeuHbX pAROB TPYO;
A — snaveHpe xo9QUUUEHTa TENJIONPORORKHOCTH HpH CpexHell TeMmeparype
noToKa {Tabn. IV.4) B kxasjm-4-2pad;
v — sHavente Ko3hduuHeHTa KUHEMATHUSCKON BASKOCTH NPH CpeiHel TeMe
meparype noroxa :(Taba. IV.4) 8 s cex;
@ — CKOPOCTb I'a30B B M/cek;
d — HapyXubfi nHaAMeTp TPYS B &,
HJIM 110 HOMorpamMme (puc. 1V.5).
Ta6auua IV4

dusnueckue XapaKTEPUCTUKKE BO3AYXa M KHMOBHX ra3o0B CPEAMEro €OCTaBa

Bosayx JeiMoBbEe Ta3h
Temneparypa al0? 2 102

B & 108, m2fcex m’u!?.:gpaa v 108, mtlcex xxaa]ug?u:epaa Pr
0 13,3 2,1 12,2 1,96 0,72
100 23 2,76 21,5 2,69 0,69
200 34,8 3,38 32,8 3,45 0,67
300 48,2 3,96 45,8 4,16 0,65
400 63 4,48 60,4 4.9 0,64
500 79,3 4,94 76,3 5,64 0,63
600 96,8 5,36 93,6 6,38 0,62
700 1156 5,77 112 7,11 0,61
800 135 6,17 132 7,87 0,6
900 155 6,56 152 8,61 0,59
1000 178 6,94 174 9,37 0,58
1100 199 7,31 197 10,1 0,57
1200 223 7,67 221 10,8 0,56

3uauenne KoapduunenTa TeNICOTAAUH KOHBEKUHeA npu mome-
pPEYHOM OMBIBAHHH LIAXMATHHIX FIAAKOTPYGHHIX NYYKOB HAXOJAT N0

tdopmyae ‘
A wd \0,6
ag = 0,27 c, i (T) KKaa/m3-4-2pad (1v.29)

Hayn no Homorpamme (pHc. IV.6); Bce 0603HaueHHs npexHHe.
109
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Puc. IV.7. HoMorpaMma gia ompesesieHHs N\
3HauCHHs  KOS(OHUHCHTA TeN.J0OTAAUM KOH- 5 \\ Z
gexunesl g,

40
Q = nonparouHble KO HUHEHTM K HOMOTpaMMme, 4 B
6—-an NPOROABHOM g?u;;mu ana sosnyxapuunu- 4 ,0 ?0 J0 40 ‘?
MOBLIX Ta30B

3HayeHne KoaddHUHEHTa TeMIOOTAAYH KOHBEKLHeHd NpH Ipo-
AOJbHOM OMBIBAHHH MOBEPXHOCTH HAarpeBa HaxoZAT Mo (opmyie

ax = 0,023 -:T (“’VA)""’ PP ¢, ¢y kKkaa/nd-u-2pad, (IV.30)

rae Pr—senmumna Kpurepust (PH3HYECKHX CBOACTB (1451 ABIMOBLIX Ta30B CPelHETO
cocrapa; Gepencs us tabn. IV.4;
¢t — MONPapKa, 3aBRCIAA OT TeMNEPATYp TOTOKA H CTeHKHM (MPH OXaaxkue-
BHYH Ta30B NPHHUMAETC NOCTOsIHHON, pasuoft 1,06);
Cp — MONpPaBka Ha OTHOCUTENBHYI0 JJIHHY;  YUHTHIBAeTCS 10 HOMOrpaMme

puc, IV.7,6, roabko ecau ;<50;
ds — SKBHBAJCHTHLI THAMETD B M,

HJH no HoMorpaMMe (puc. IV.7,a).
IIpu Tevennn rasoB BHYTPH TPYO SKBUBAJEHTHHA AuaMeTp pa-
BeH BHYTpeHHeMy IHAMETpY TpYOHL. .
s rasoxona, 3anosiHeHHOro Tpy6amu:

48b _ 4 u, (Iv.31)

z2nd

rle ¢ ¥ b — momepeuHHle PasMeprl ra3oxola B J;
© 7 Z—K0aHYeCTBO TPYyO B Ta30X0fe;
d — nmamerp THY6 B8 M.

s=
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ITpu TeueHuu rasoB B KaHajaxXx HeKPYIJIOTO CeYeHUS ¥ TpO-
JONbHOM OMBIBAHMM MJH Iyuka TPpy6, wam OJHOR TPyOH IKBUEA-
JNeHTHBI ARAaMETP NMOICYUTHIBAIOT 10 (opMye

, d,= 2L, ~ (IV.32)

T

rae F—mnaowaap «KnpoTo ceuenus rasoxona s M2
r——4YacTb NEepPHMETPa, yepe3 KOTOPYIO TPOHCXOIUT Tem1006MeH, B .M.

Yro6rl ucnoab3osath HoMorpamMul puc. IV.5, IV.6, IV.7 Bmecro
dopmyan (IV.28), (IV.29) n (IV.30), Heo6xX01uMO MpEeABAPUTEABHO
HakTH:

1) temneparypy notoka {cp, KOTOPVIO ImpUiMMaOT MO Gopmye

R , ,
— = Vs (1V.33)

2) o6beMHyl0 10JI0 BOXSHBIX NapoB, COAEpKALUMXCA B ABIMO-

BBbIX Ta3ax,’i,0, KoTopylo Gepyt u3 tada. III.1 npu coomBercTBYylO-
meM 3HaueHuy Kod(pduuuenra uabbiTKA BO3lyxa (I MEpPBHIX ra-
30X00B NPH Oy, AJIA MOCASAYIOIKX MPH Ok);

3) umcno paARoR TPYG BIOJbL U IIONEpPeK ra3oBOrO MOTOKA H HMX
iar p nomnepewyHoM (S;) U npojoJsbHoM (S2) HanpasieHUNX;

4) niomaib XXKUBOrO ceyeHus rasoxola F B u2%, onpeizenseMyo
KaK PasHOCTb MeXJY IJIOIIaAblo BCEro rasoxoja H IJIOLLaAbio, 3a-
HAiTOM Tpy6aMmu; 3Ta miomalb NoJCUNTHIBACTCS:

a) AJsl TeueHHd ra3oB BHYTpu Tpy6 (mpOA0JbHOE OMLIBAHHE)

d2
F= -'%—i‘- ” (IV.34)
6) 19 npoI0ABLHONO OMBIBAHMS MOTOKOM Ia3oB TPy cHapyXu
F=ab— "‘;“"‘ e (IV.35)

B) 1/l IONEPEYHOr0 OMBbIBAHUSA IIOTOKOM ra3op TPYGHOIO myuka
F=ab—n dl »2 (Iv.36)

TAe @ H b-—monepeulibie pa3Mephbl ra3ox01a B CBETY B M;
f —yHea0 TPYD ‘B rasoxoae;
1, — cpeiHee yncio TPy0 B 0aHOM pAdy;
= — BHYTPeHHN{l quavMeTp TpyS & 4;
d — HapyXubiii JHavMeTp Tpy6 B 4
{ — aanHa oMbIBAEMBIX razaMH 'rpy6 B M;

5) CpeIHIO CKOPOCTh NMEPEeMElleHUs ra30BOro MoToKa no raso-
Xony, onipeAensieMyio O q:opmyne
By [ V] (8 + 273) + B V| (8] + 273)]
F.2.273.3600

Weex =

micex, (1V.37)

rze Z‘.Vl'n Z‘.VI — o0l 06beM ABIMOBHIX T'230B NP BXOLE B TasoXOf H BbIXC-
Re H3 Hero B M3fxe (Geperca m3 Taba. 11L1);
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Bp — pacueTHbI yacoBO# Pacxol TomaWBa ‘B K2;
F —mjomaib XuBOro ceyeHHy rasoxoia B M2.
3HaueHne KozdduliveHTa TenA0OTIauH H3JyueHUeM MOPOAYKTOB
"cropaHusl onpeleaioT no Gopmyne

| ( Tc'r )3 6
= 4,45-10"2 o T® ; KKaa/M2-4-epad, (1V.38)
T
V=7
rre a — CTeneHb YEPHOTH He3amplACHIIOr) noTOKa rasoB NOpH ToM-

nepatype T°K; onpeicasierca no dopmyqe (IV.11) wau mo
HoMorpamme (puc. IV.2);

T?(—-aﬁrco*uomaﬂ TeMneparypa noToKa; ompeleasercs no ¢op-

Myae thma (IV.33);
Ter=1tcr 4273 — abconoTHas TemnepaTypa HapyKiofi MOBEPXHOCTH CTeHK:,
BOCIpHIMMAIOLIE JaydricToe Telto, B °K;

Q” 2pad, (Iv.39)

fer ==t -1 ¢

rAe iy — TEMNEpaTypa HACHHUEHIIOrO Mapa HAH cpeliifs TeMilepaTypa 1poTexalo-
mefl BoIbl B epad;
€ — 3iiaveiine xoxdduuenta 3arpasHeins (raéa. 1V.3);
Q6 — TeMm10, NCpelaHOC MOBEPXHOCTH HANPeBa  PACCHUTHIBACMOr0 Ta3oxoia

(1V.24), B kKaa/4;
H — noBcpXHOCTb narpeBa paccyATEIBAeMOTo ra30Xol1a B 42,
wau 1o nomorpamue (puc. IV.8).
AddexTUBHAA TONLIMHA H3AydYalomero <jioa S aad  raagko-
TPYOHBIX NMyuYKOB, Onpeaeiserca no Gopmynam:
npu
Si+ S,

! ~<§7...S=<l,87 é%%—_‘“)d n; (IV.40)

npu
< St o3, s=<2,82 -Sl_ji-si_lo,s) d m, (IV.41)

rae Sy B Sy — opciHme 109 NyuKa NpoJodbHbie # NONEpeyHble IIAarK Tpy6 B M.

Hrak, Bce BesinunHb, Heo6X0AuMbie M OnpeleieHusi 3HAYEHUS
Koadpuniyenta rensnoneperaun K (IV.27), a cienoBartenbHo, u AnA
pewienus pasenctsa (IV.25), mMoryr ObiTb HaiiieHH, ecau Gyder
npaBujipHO BHIGpaHa TeMIlepaTtypa Tra30B, NMOKYAAOUIHX ra3oxo;l.

YreGul Grictpee cGanaHncupoBath paseHcTso (IV.25), samawrcs
IBYMS NPOM3BOJbLHBIMH 3HAYEHHAMH TeMIEePaTyphl TasoB MO BHIXO-
Ae H3 pacCYMTBIBAEMOro ras3oxona (1o, eCTECTBeHHO, Gosiee HU3KU-
MH, @M TeMmepaTypa ra3oB Npy BXOJe B AaHHHI rasoxoln, T. €.

IPY YCiOBUM pacueTa mepBoro rasoxoxa MeHbme B, Hampuwmep,

% =700°C u ﬁl =400°C), u 00 3TuM 3llayeHUAM HAXOJIAT BCe
-HeoOXonuMble BesiMuMHBl, BXoAsuue B paBeHctBo (IV.25). Ecau
paBeticrBo (IV.25) c6GanaHcupyercsl nmpu OJHONH H3 3ajaHHBIX TeM-
neparyp, To 3Ta Temnepatrypa u OyAeT HCKOMO# TeMmepaTypoii ra-
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30B, TOKHIAIOIIHX PACCYHTBIBAEMEIl rasoxon. Ecnn xe npu obeux

B3ATHX TeMnepatypax €1 =700°Cu¢| =400°C 6anauca paBeHCTBA
{IV.25) e Gyner, To TOrKa HCKOMYIO TeMNEepaTypy HaxoAaT rpado-
4HAJIMTHYECKY.

Iast atoro Ha ocu aGeuuce (puc. I1V.9) oTKAAAHBAIOT B H3BECT-
HOM Macuitabe TeMneparypy rasos, NOKHAAIOIIMX Ia30X0f4, a MO OCH
opAuHaT (B cBoeM MacmTaGe) — YHCAOBBlE 3HAYEHHH DaBeHCTBA
(IV.25), nopcunrannbie mpH 3THX Temneparypax. [loayueHHme

MpAman usmenenud K.H,4 tm.e nebod vacmu

th: I <\Eaﬁcﬂm{fam 25) 5
S| ! ~ IpAMas usmenenud Ucy
Ny | Y (me. npabod yacmu)
v ™ Y IS
NIS ! RN
g‘&‘b 4 i R
%a | N \1%_%% .
S5 A H MY
SIS =T NENS
SISSiE ! T '35 §ls
S SN ER J SIS &8
RN 1B TSy o
E x| ! IeiS XIS
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S 818 | S S
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. Hekamas memneparypavy’

Pac. IV.9. BenoMoratembuuifi rpadux Aast HaXOXKIAeHHS HCKO-
MOH TeMmepaTypH ra30B Ha BHIXOfe H3 PaccMaTpHBAeMOTO
rasoxona

TOYKH [aiOT BO3ZMOXKHOCTL NMOCTPOHTb JBe NMpsAMbie (NPAMYI0O H3Me-
HeHu#t kHA!, T. e. BeMUWH J€BOH 4yacTu PaBEHCTBA, U NPAMYIO H3-
Metienuit VC8, 1. e, BesMunH mpaBol 4acTH PaBeHCTBA); TOYKA Mepe-
CeYeHWss STHX MPIMBIX NPH nepeHoce ee Ha Ocb abcumee M Aaer
HCKOMY10 TeMnepatypy ¥;.

§ 27. Pacuer naponeperpeBareieti

IaponeperpeBaTesn mpeiHasHaueHB [JIs meperpesa A0 Heo6-
XORUMO#l TeMIEePATYPH HACHIIEHHOTO Napa, NOJYYaeMoro B KOT-
aax. ITonyunts meperpeTeiii nap B OTONUTENBHO-NPOU3BONCTBEHHBIX
KOoTenbjbix TpefyeTcss AAH  NPOU3BOACTBEHHO-TEXHOJOTMYECKUX
npouecCos. B 6o/bIIMHCTBE CiyyaeB 3HAaYeHHs] TEMOEPATypH Nepe-
TPeToro napa He NPEBHIAIOT fnep =250 +—400°C.

B ortonuTenbHO-NPONIBOACTBEHHBIX KOTENbHBIX Yallle BCEro MpH-
MEHAI0T KOHBEKTHBHEHIE MNapolieperpeBare/y, pacnojaraeMeie no
X04y NBHNCHHMA Ta30B 10C/e NepBBIX DPALOB TPYG KHIATHIBHOTO
nyyka. [laponeperpesatens OGHLIYHO COCTOAT u3 TPymnbl napal-

117
Onextponnas 6ubnuoTeka http://tgv khstu.ru/



Aworad1ddon ¥ HMHALY 10 UARLLOOLUSL RliAUH@EOoR BUHILEBUE BUMILITIUO

0 008 052 00 $Lb 54 00 Q0F S6 U5 g7 4F

bww o odby andvyny

QDT2+ b 5 W L ONN

untneawo wonarovodu #du Adeu
sy ewweddowol] 01 "Al oud

o058

02 G 200002 000n0h G5 03 0L Q08 A6 000¢ £5Y Q002 0452 OJ0E.
]

Bl T LN | _ =
L_“ A ) ~ T ///;.MA‘“//)MM&WMW/V/ //\ \N\\.@
mEEy NEEEE NSNS
EEER //san A R AN
ERRNY:7 7/ RN VWNNSW\\NY
NEEY c/7//ARNNE R
TSI TS | RS
R i ATITHRR
\ A S ¢H, , 7 = / \ /:/W.V i
WL oo a et o IR
e Inls=N. o VTR
) AEEEERS\\\ Ry
AL SRS » QRN
AviR N | 2 RERERNNNY

pUO2-by Wi uDNY Pa-Hua=2p

118

Onextponnas 6ubnuoTeka http://tgv khstu.ru/



JieJibli0 BKJIIOYEHHBIX CTaJblIbIX 3MEeBHKOB, COCTaBJACHHBIX U3 TPYO6
Manoro anaverpa (28—42 mm), coenHHEHHBIX KOJAEKTOPAMY.

Yci0BHsa BHYyTpeHHEro OXJaxKIEHus CTeHKN y Haponeperpesarte-
JeH XyxXe, 4eM y JIPYTHX 3JEMEHTOB KOTEJIbHOIt YCTAHOBKH, Tak
KaK TeMnepatypa B napomneperpesarede 6ojee BLICOKa, a 3HauycHie
K09(puiHeHTa TeMIOOTIauN OT CTCHKII K IepPerpeTtoMy uapy MeHb-
e, 4eM K BOJe HJH K BAAXKNOMY napy, H oObuio koacbiaercs B
npexenax og=_800+ 2500 kxar/m?-4-epad.

HOas noajgepykanus 3Hayemis koadouuuenta oy 11a Heo6XoIH-
MOM YpOBHE Hal0 NPHHHMAaTb CKOPOCTb napa B Ilapomeperpepare-
JasX He Huxe w=25 m/cex. [Tpu Gosec HuskoM 3Hauenun Kodddu-
HHMEHTA TEIJIOOT1aull OT CTellOK K MNeperperoMy mapy TeMmmeparypa
CTEHKH MOMKET NPCBBICHTL AONYCTHMBIE TNpeieJ]bl, BCJACICTBIE 4ero
TPyObl MOTYT BBIHTH H3 CTPOS.

Ilpu ompeseneuuu Heo6x0AHMOH BEAMYHIIL NOBCPXHOCTH Har-
peBa uapomneperpeBaress (mapaMeTpnl llapa N3BECTHLI) KOJHYECT-
BO TeMJ1a, KOTOpoe Heo6XONIMO COOOUIMTb MapomeperpeBaTeio, on-
peaAeasIoT HO ypaBHEHUIO

Quep = D (i -— &) KKa@.a/u, (IV.42)

rie D — pacxoa nueperpetoro napa B Ke/4;
[P ig -- KOileyHag il HayaabHaf 31TAJbIHY 1apa B8 KK(IJ/K(‘.
ITo naiiaennnoMy s3HaueHuio Qnep 1O ypaBHeumnto (IV.42) oupeie-

ASIOT SHTAIBIHIO U TEMMEPATypy a30B NPl BHIXOJE U3 liaponeperpe-
BaTess.

3Hauenye pacyeTHoro Koad¢dulieHTa Tensonepeladd 14 mapo-
neperpeBarte.is ONpelIensaoT no popmyie

© a0y

1+(e+712—) (@ a, -+ o)

k nep= KKaa/m-4-2pad, (I1V.43)

nie ax ¥ ox ONpede’dioTes mo TeM Ke BoipamennayM (IV.28), (IV.29), (IV.30) u
(IV.38) nam no HoMorpaMmMaM, 4TO H LT ra3oXo10B NaposbiX KOT.IOB, 2 @ H &—
no Ten Xe coobpakeHHsM; nHaue onmpede.seTcsl JHIIb TeMNEParypa CTCHKH.

Temnepatypy CTEHKH HOACYHTHIBAIOT MO BLIPAXKEHIIO

I
tc]' e tnep '%' (3 "‘:" ’(—12—) —Q—;;p— 8paa, (IV.-H)

rie fuep — TEMNEpATYpa lEperpeToro napa;
0y — 3HaueHHe Kos(pdulUMeHTa TEn100TIa4H OT CTEHKH K meperpeToMy napy,
onpeielseMoe 110 HoMorpamMe (oM. pac. IV.10).

OcranabHble 0603HauyeHus NMpeKHHE, KaK NPH PacCMOTPEHHU Bbi-
paxenusa (I1V.39).
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Haxkonen, onpenenns temneparypHei Hanop mno cpeaHeapudpme-
THYECKOH DAa3HOCTH TeMIepaTyp, YTO B AaHHOM Cjydae AOMYCTHMO,

e+ 9 tatt
Atcp — nep > mep H+‘2nep epaa, (IV. 45)
HaxoXaT u3 ypasHeHus (IV.23) pacuernyio mnoBepxHOCTb Harpesa
naponeperpeBatesii Huep. Ilapomeperpesarenr xoranos IKBP rno-
650 KasaH Ha puc. I1V.11.
T SneMeuTH maponeperpesare-
JIf, COCTaBJAIOLYe pacueTHYIO
MOBEPXHOCTb HArpeBa, J0JMKHbLI
OBITh CKOMIIOHOBaHL TakK, YTO-
6ul Goula ofecrieyeHa paHee 3a-
HaHHasg CKOPOCTh ABUAKCHUS na-
pa.

Ilpu nposepounoM pacuere
N0 3afaHUON MOBEPXHOCTH Ha-
rpeBa napomeperpepartejisi mpeg-
BapHTENBbHO BLIGHPAIOT OXKHAAe-
MYyIO TeMIEepaTypy meperperoro
napa, nocjie 4ero pacuyer BemyT
C/IeYIOIHM 06pa3oM.

W3 ypaBuenna (IV.23) mo
NPHHATON NMOBEPXHOCTH Harpesa
naponeperpeBares Onpenenasior
KOJIHYECTBO NepelaBaeMoro Tem-
aa. Jlanee 1no ypasHeHHIO
(IV.24) naxomaT SHTaABNUIO H
TeMNepATYpY Ta30B 1O Bhixole
HX H3 mapomneperpesaTess, a 3a-
TeM no ypasHenHio (IV.42) npo-
BepAIOT TeMNepaTypy nepenpero-
ro napa. B cayyae HecooTBeT-
CTBU MOJIYYEHHOTO 3HAYCSHHS
TeMIepaTypsl Neperperoro napa
ﬁgg'n%'élpl' Taponeperpesarems k0T ppyygromy BHauade pacyer He-

06X0IuMO TIOBTOPUTD.

Ha puc. IV.12 npuBeleHa cxeMa yCTaHOBKH Naponeperpebare-
Jeit B koraax JKBP na nasnenne 13 aru.

§ 28. Pacuer ra3oxonoB BoRorpefiHbIX KOT/IOB

Bojorpefinble KOT/IEI B 3aBHCHMOCTH OT OPTAaMH3ALMH Mepee-
leHH B HMX BOJBI KOHCTPYMPYIOTCA MO pasHbIM cxeMaM. OGuiee
ANl BCeX KOHCTPYKIMA — ONHOKPAaTHOE NPAMOTOYHOE nepeMele-
HHe BOAMI NO COCTABAAIOMIAM HX 3ieMeHTaM. Bceseacrsue sToro
TeMmeparypa BOAn B BONOTPeifHBHIX KOT/IaX He OCTaeTcs NOCTOMH-
. HOft, a BCe BpeMs IOC/eN0BATE]bIIO NOBLILIAETCH, H3MEHAR CBOE
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SHaveHHEe OT MHHHMAJIBHOTO NPH BXOJE B KOTEJH A0 MAaKCHMAJbHOIO
pacueTHOTO PH BLIXOXE M3 KOTJA,

CospeMennoe HampaBileHHe B KOMIOHOBKe BOJZOTPEfiHBIX KOT-
JI0B CBOAHTCA K COYETaHHIO SKPAHHPOBAHHHIX TOMOK C KOHBEKTHUB-
HuMH TPYOHBIME makeraMH. TOMOuYHble 3KpaHBl BBHINOMHSIOT, Kak
Npasujo, B BHJAE MaHeaed, COCTOSIIHNX H3 psna Tpy6, oOberuueH-
HBIX BXOIHBIMH H BBIXOZHHIMH KOJJeKTOpaMH. KoHBexTHBHBIE na-

1HBP- 413 ' [HBP-6-513 ,

L—‘ e £ S £ i ¥ e 2 i S S
} rasw
Y KBP-I-IE
s,
A1 T =
’ Srg=rre=aa o
Q’j ¥ ¢ GE- )
! | [
S : i
Q! — I
© ! 5.;
Puc. 1V.12. Cxema ycra- i B g P
HOBKH  napomeperpeBare- al IS
aedl B xotnax JIKBP = ) S C i
: TR

KeJbl COCTABJAAIOTCA KAK H3 BEPTHKAJBHBIX, TAK H K3 FOPH3OHTAJb-
Hb¥X Tpy6. BxuioveHHe Kak 3KpaHHBIX, TaK ¥ KOHBEKTHBHBIX IO-
BEPXHOCTEA B CHCTEMY LHPKYJAAWHH MOXKET BBIMOJNHATBCA MO-pas-
HOMY: C NOABEMHbIM, ONYCKHBIM H MOJBEMHO-ONYCKHBIM [BHXKe-
HHeM.

dxennyaTauHs MoKasaJa, YTO HafexHasi pa6oTa MOGHIX KOHTY-
POB 3aBHCHT OT psiza npuuuH. OTReJbHbIE 3JEeMEHTH M0BePXHOCTeH
HarpeBa NOABEPraloTCA BO3AEACTBHIO pPA3JHYHBIX [0 MOIIHOCTH
TeNAOBLIX MOTOKOB, MOITOMY @IPH IVIOXOM BO3AYXOYIaNeHUH K He-
HOCTaTOYHBIX CKOPOCTSIX TlepeMelieHHs BOIbl B OTIAENbHBLIX HauGo-
Jiee HanpsXKeHHbIX MeCTax BOAa MOXKeT 3aKHIATh.
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B naHenax uaum nmakerax, COCTaBNEHHBIX H3 MapaelbHO BKIIO-
yaeMblXx Tpy6, BCNeACTBHE TOI'0, YTO HX FHIPABJAHYECKOE COMPOTHB-
JeHue pasiiMyHo, BO3HMKAOT THIpaBJMyecKas H TEeNJOBag pas3Bep-
kd. Uro6n obecneunTp HopManbHy0 pabGoTy BOILOrpefiHbiX KOT.IOB,.
Heo0X01NMO BHHIONHATH ONpeleNeHHble YcaoBusA. Tensosas Hril-
paBauyecKas pasBepkd CHU3ATCA, ecaH B oborpesaembie TpyO6H
YCTaHOBHTD IpoccesibHble makbel. TIpu cos3zaHuu onpeneneHHBX CKO-
pocTefl ABHJKElH BOASHBIX MNOTOKOB OGecleyHBaeTCs HamexHOe
Bo3ayxoyaaJenie. B raba. IV.5 npusomsrca cpelHue 3HaueHHS
CKOpOCTe#l IBHXKeHHs BOIbl, 06GeclieyHBaIoOIMUe HOpMalbHyl0 paboTy
KOTJ/IOB.

Ta6auua IV5

Cpenuue peKomMeHAYeMbie 3HAYCHUSI CKOPOCTEfi MBHIKEHHS BOBbi B OTIEAbHBIX
9/IeMEHTaX BOROTrpeiiHbiX KOTI0B

XapakTe, BH K Ck T HRCHHS
Tpy6u ¥l I s s
Sxpannue
- cna6ooGorpepacMbie (10 Q/H=
=1350000 xxaa/m2-4) . . . . . Onyckuoe 1—-1,2
cuabHooGorpeBaemble . . . . . » 1,5~1,6
aobple . . . . . . . . . . TToavemnoc 0,6—0,8
KoHBeKkTHBHBIE . . . . . . . . . » 0,5—0,6
» e e e e e Onyckhoe 1—1,2

Uro6bl onpeieanTb TEMNEPATypy BOAbL B KaXKIOM H3 OTAEAbHLIX
rasoxogos, ypaBHenuit (1V.23) u (IV.24) uemocrarouno. Koanue-
CTBO TelNa, IBOCIpHHUMAaeMOe BOAOH B KaXXJAOM OTAeAbHOM raso-
Xoae, onpejensercsa 10 popMyae

Q = Dyor (" — V') KKGA/4, (IV.46)
rie  Dyor — KoJaH4ecTBO BOIL B Kefu;

t' m t” — remmeparypa BoIbl NPH BXo[l€ M BbIXOle H3 JAHHOrO Tas3oxola

(00bIYHO OYHA H3 HHX TPEIBAPHTENbHO oOnpelensercs, a dApyras
3ajaercs).

Ecau namenenue TeMnepaTtypbl BOAbl MO OTAEJbHBIM rasoxolaM
onpeseNsATh HeT HeoBXOoAuMOCTH, TO ypaBHeHHem (IV.46) moxuo
npe'l-le6perqb H BECTH pPacCueT MO TEM K¢ ypaBHEHUAM, KaK 370 Jefa-
eTcA NMPH pacyeTe naposbiXx KomiaoB, T. e. mo (IV.23) v (IV.24), ¢
TOH JIMIUb pasHHLElN, YTO CPEIHAA PA3HOCTb TeMIepaTyp ompenens-
eTcsa no popmyJie

8/ — 8II .
Aty = 1 2pad, IV .47)
3[ - tcp
In ——————
8l - tcp
rae fep — CPEIHAS TeMIiepaTypa BOAH B KOTJe;
te+ 1
o = —5—
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[Ipu 3TOM ynpolieHHM HETOYHOCTh B pacyere MOJyyaeTcsi Kpai-
He He3HAYWTEJbHON, TaK K&K Pa3HOCTb TeMIepaTyp MeXKly BXoas-
el M BHIXOAAMIEA BOJON KoJebJeTcs BCero Juulb B mpeaenax
25—80°C, uTo mouTIH He OTPaNKACTCA Ha BeAMUUHE Afcy.

§ 29. Pacuet BoasiHbIX 3KOHOMaH3EpPOB

BoasiHble 3koHOMAfi3ephl YCTAaHaBAHBAIOT AMA CHHMXKEHHA TeMIe-
paTypel YXOIAIIHX rasoB, a CNEAOBaTe/]bHO, 1Jf {10BBILIEHHS BEJIH-
yHHB Ko3(HIHeNTa N0Je3HOr0 JeHCTBUA KOTEIbHON YCTaHOBKH,
B napoBblx KOTeqbHBIX BOASHbBle 9KOHOMail3epbl VCTaHaBAUBAIOT
Kak lla MATaTeJbHOIl, TaK ¥ Ha CeTeBOi BOJe: OJHAKO B NOCJIeIHEM
ciayyae Heo6XO0IMMO O0eCleyHTh HX MOCTOAHHYIO Ce30HHYIO (A1s
OTOMHTEMbHbIX KOTeJbIbIX) HJH KPYIJIOTOAOBYIO (1715 OTOMUTENbHO-
TIPONH3BOJCTBCUHBIX KOTebHBIX) 3arpysky. B Boaorpeiinblx KoTesb-
HbIX 3KOHOMAli3epbl yCTaHaBJANBAIOT Ha CeTeBOl Boe.

dxoHoMaiisepui GblBalOT HHIANBHIyanbHbie H rpynnosbie. Kax
nNpaBuao, CJACIyeT YCTaHaBAMBaTb HHIHBHAyaJibHble KOHOMafize-
pH, TaK Kak oilii pa6oraloT 6onee paBHOMepHO H € MElbIIMM H3-
OLiTKOM Bo3ayxa. [pynnoBsle 3KoloMaliseph MOXKIO YCTaHAaB/HU-
BaTb B KOTeNbHLIX YCTAHOBKAaX ¢ HOCTOSHHOR MJIH MalOMeHAOel-
C TENJIOBOIl Harpy3koi, ¢ KOTJaMi, KOHCTPYKTUBHbe OCOGEHHOC-
Tl KOTOPHIX, Hanpumep xoTiaoB BIL u T. m., coszaaoT saTpyaHeHde
‘A7 VCTallOBKH  MHAMBHIYaJdbHBIX 3KOHOMAi3epoB, H, liakolew, f
KOTJ1aMH 1apolipou3BOAHTENbHOCTHIO MeHee 2,5 7/4.

Boasnble 3xoHOMaf3epbl M3rOTOBASIOT YYTYHIIBIMH H CTabHLIMH.
UyryHHnble 5KOHOMai13epbl COCTABMASIOT H3 OTIENbHBIX THNOBBIX 3J€-
MeHTOB Pe6pHCTHIX Tpy® M YCTaHABIMBAIOT K KOTAaM, paboTaiomuM
¢ laBaeHneM 10 24 ara. CrajabHble 3KOHOMali3ephl CBapHBAIOT M3
craapiblx Tpy6 auamerpoM 28—38 ma B Bule 3MEEeBHKOB, KOMII-
JEeKTYIOT B OTJe/bHBle MaKeTH H YCTaHaBJHBAIOT K KOTJaM ¢ AaB-
JeHueM Gonee 24 ara.

B Hacrosuiee BpeMsi H3roToBAAlOT (puc. 1V.13) Toapko oxnH
THN BOJSHBIX 4YTYHHBIX 9KOHOMafi3epoB — BOAsHbIe HKOHOMAali3ephl
cucreMbl Bcecolossoro rtemaorexHudeckoro uucruryra (BTH). Hx
co6HpaloT M3 YYTyHHBIX pe6GpuCTHIX TPY6 I pa3nHuHOR AJMHHLI [,
coeIuHAEMBIX Mex1y ool cneunaJbHBIMH (acCOHHBIMH 4aCTAMH—
KajauyaMH 2.

B ra6a. 1V.6 npnseieHbl OCHOBHble 1aHHbBIE PeGPHCTHX Tpy6

Ta6aunua IV.6
OcHoenbie BanHbie pe6PUCTHIX TPYG 3koHoMmaiisepa cuctemnt BTH

' Mo
Homa wpyous | o obee™ | Tovem ot | e ’iii’?a‘i‘gﬁl'c’,ré‘iiﬁi‘" ponons ras » Wi
1500 55 52,2 2,18, 0,088
2000 75 67.9 2.95 0,12
2500 % 83,6 3,72 0,152
3000". | 115 99.3 4,49 0,184
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Puc. V.14, KoMnoHoBKa uyryHHOTo BOASHOro 9SKOHOMafisepa B KHpNHusOR
- 06MypoBKe
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PAS/MUHON AJMHB; NPOMBIINIEHHOCTHIO BHIIYCKAIOTCS  TPYOH IIH-
noft 2000 u 3000 mm,

B 3aBHCHMOCTH OT KOJHuUeCTBa TPyO SKOHOMai3epbl yCTAHABJIH-
BAIOT PA3JMYHBIM COCOGOM, HO, IOXOGHO KOTJIaM, AuGo 0o0MypOBbI-
BaloT Kupnmuuodl kaapkod (puc. IV.14), aubo nocTasiasioT B BHLE
TpancnopTalelibHbix, COGPAHHBIX HA 3aBOJe, GJIOKOB. B wmacrosmes
BpeMs 6nouHBle SKOHOMafsepbl paspaGoTaHbl I HCNOJIb30BAHHSA
B Kauectse kak murtateabueix (DII), Tak H TennoHKaLHOHHBIX
(3T). OcHoBHBIE HX MOKa3a-

Tenu npuseneHs B Taba. IV.7.

Hecxosbko ropH30HTa/NDb- 800 2308
HHIX PANOB TPY6 (L0 BOCHMH) Vissoxigze .,
00pasyioT rpynmel, KOTOpble S —
KOMIIOHYIOT B OZHY KOJOHKY
HJAH B JiB€ KOJIOHKH, paspue-
JIeHHbIe MeTaJJIMYEeCKOH Iepe-
ropoakoii. I'pynubl cobupaiot . ;
B Kapkace ¢ I'MIyXHMH CTEHKa&- . P )
MH, COCTOAIIMMH H3 H3OJAIH- S — L
OHHBIX TWIHT, OOIIHTBHIX Me- o] '
raanudeckumyu Jaucramu. Top- . o

3
r)
3
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Hbl 3KOHOMaii3epOB 3aKPHIBA- o
0T CHEMHLIMH METAJIJIHYECKH- S

MH [HTaMH. DKOHOMaii3ephbl : ’
cHa0XaloTcd CTaHHOHAPHBIMH :
0f6nyBOUHBIMH YCTPOACTBAMH,
BCTPOeHHBIMH B GaokH. Koan-
YeCTBO TOPH3OHTAJbBHBIX ps-

olfelfe ffoliaWsY ol

o olfelie eoie‘ei‘?

_,.,_
<t
oo

500

moB Tpy6, 06ayBaeMHX OAHHM ’* -

yCTPOACTBOM, HE ZOJIXKHO Mpe- S

BHIIATh ueThipeX.. Ha pumc. %
<l

IV.15 nokasaHa ycTamoBsKa
OHMHOKOJOHKOBOI'O 3KOHOMa-
sepa x xotay JIKBP-10-13.

CxeMbl THNOBBIX KOHCT- ;;;;//
pyKHu#l CTaNbHBIX BOASHBIX 2

L

450.

360

aKOHOMafi3epoB  mpenacraside-  LF )
abl Ha puc. IV.16, a ux rexnu- {

9€CKHe XapakTEPHCTHKH AaHbul Puc. 1V.15. OAHOXOMOHKOBHA SKROHO-.
B taba. 1V.8. mafizep BTU B Grnouuoft o6auioBKe

THOoBHE KOHCTPYKUHH
CTaJbHBIX BONAHBLIX 3KOHOMAaH3epoB H3TOTOBJAIOT 110 CHNELHANbHO
paspabarbiBaeMbIM 4YeprexaM. B cranbHbIX 3MeeBHKOBLIX 3KOHO-
Mafisepax pacnosoxkeHue Tpy6 NpHHHMaeTcs WIAXMATHOe C MoMe-
peunbiM 1warom 2—2,5 d u mpogoabHbiM 1,5 d. OmbiBanue Tpyo
ABIMOBLIMH ra3aMH BBIIOJAHAETCA TOJAbKO monepeuHoe. B xaxnmoM
naKere IO BBICOTE HE AOJKHO ObITb ‘Gosee 25 psloB, a BBICOTA He
BOJXKHa mpeBbiuath 1,5 M. Mexay nakeraMn NpexycMaTpHBaBa-
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10T paspbiBbt BhICOTOH 550—600 mm aas pas3Mellennss 061YBOUHBIX
yCTPOHCTB.
Bce HHIHBHAYalbHble BOJNAHble JIKOHOMAN3EPH MPUCOETHHAIOT
K ra3soBOMY TPaKTy KoTJa 6e3 06BOIHBIX 60poBOB, 06BOAHBIE GOpO-
Ba TIPHMEHSAIOT JHilllb MPU CPYNNOBHX 3KOHOMaii3epax; B 3TOM cay-
yac Ha 06GBOAHBIX ra30XojJaX YCTaHaBJUBAIOT MOC/AeL0BaTEIbHO 061-
3aTeJBHO [ABE 3aC/J0HKH, yToObl u30eXaTb NMepeTeyeKk rasa MOMHMO
nosepxHocTeli HarpeBa. CKOPOCTH mNepeMeuleHHS ra3oB NO 3KOHO-
maiisepaM OPHHHMAIOT B mpexenax @w=~6--9 x/cek, 10 He Meitee
3 mjcex.
Ta6auuga IVS8

TexHHUECKHE XaPAKTEPHCTHKH CTAJLHBIX BORTHBIX 3KOHOMalizepoB
Kk kotnam JAKBP

Turn u nosepxHOCTH larpesa B m?
Tlokasateus BB3C-1-2; |BBaC-11-2;] BB3C- BB3C- BB3C-
28 57 111-2; 85 | Iv-1; 113 | V-1; 239
Tun woraa . . . . . . .|AKBP-2,5{ QKBP-4 {IKBP-6,5 AKBP-10| TKBP-20
Ceyctine B A%
aas npoxoga rasos . .| 0,239 0,492 0,743 1,042 1,81
» » sois . .| 0,0023] 0,0046 | 0,0068 | 0,0091 | 0,016
Cropocte B atfcex:
rasoB . . . . . . .| 7,3 6,4 6,85 7,75 8,9
pogsl . . . . . . .| 0,5 0,4 0,44 0,51 0,53
O6uias macca B k¢ . . .| 1810 2640 3490 4890 8360

CkopocTb BOIM B Tpy6ax 3KOHOMaifi3epa MOXKET H3MEHATLCH B
npeleaax 0,3—1,5 #/cex. Uro6ul Jy4qlie yaansaTp BO3AyX U3 BOJBI,
HarpeBaeMoll B 3KOHOMaii3epax, OHa AOJKHA NMepeMelaTbCsl CHH3Y
BBepX. [IBHXKeHHe e rasoB LeleCOO6pa3sHO NMPHHATH MO NMPHHOUNY
‘MIpOTHBOTOKA. B ABYXKOJNOHKOBHIX 3KOHOMai3epax, yTo6m oGecme-
4YUTb MPOTHBOTOK B MEPBOH KOJMOHKe (IO XOAY ra3oB), HeoGXOIUMO
NOBOJAHTb HarpeBaeMyio BOAY Ha BTOPYIO KOJOHKY MO XOAY rasos.
TeMneparypa BOAb NpPH BX0Je B 3KOHOMaiidep J0oGOro THTWA A0MK-
Ha 6BITb Ha 5—10° BbllEe TeMNepaTypbi TOYKH POCHI.

BoasiHble 3k0HOMaf3epbl PacCYHTHIBAIOT N0 ypaBHeHHsAM (IV.23),
(IV.24) u (IV.46). CHauana pewaior ypasHenue (IV.24), B KoToO-
poM  H3BECTHBl BCe COCTABJAIONIHE; 3aTeéM H3  ypaBHeHus
(IV.46) Haxoaar tremmeparypy BoAbl ¢, , BBIXOAsIIEH H3 3KOHOMAii-

. 3epa, 3HayeHHe KOTOpOoii moAcTaBsagioT 8 ypaBHeHHe (IV.23). Cpex-
HIOI0 Pa3HOCTb TeMNepaTyp ¢ AOCTATOMHOH CTEMeHbi0 TOYHOCTH
MOKHO oflpefeauTb no ypasHeHHio (IV.45):
9, + 9, i+ t,
Atey = 42‘ btk (IV.48)
1 6oJee TOUHO TIo ypasrenuio (1V.47).
) Beauynny ko3¢ duiuneHTa Tenonepefayd YyryHHBIX pe6GpHCTHIX
BOJISHBIX 3KOHOMaf3epos k, HaxomaT mo rpaduky (puc. 1V.17)

127
Onextponnas 6ubnuoTeka http://tgv khstu.ru/




runf® Tunll Tunlf

750

Jé 48 Js0 82 J50 3% 48 560 43 560  J4
| . | I I . L 11 t
e
3 2
”

450

u
M
u
v ;""
50
i
00
T
2rrT

550

e

«w 3

3 3

||
449 Ls (/1] 1284
570 990 1410
112202720 Jé 48 20x79 =500 J4
1 | _1

HERI

1350

750

450

1350

450

] 1@ § ttlL |
C
] 11 | i — :IJQ!

|
—

550

S
=3
852 1482
978 1600
Tunid Tun®

Puc. 1V.16. CxeMbi THNOBHX KOHCTPYKIMH CTaibHOIX >
BOAAHHX 9KOHOMafi3epoB

Onextponnas 6ubnuoreka http://tgv khstu.ru/;



Paspes ng munaM

I-0-m
Bomad | 2024 . \
goter, 1™ ™
. . - lr
=k =
1
—a= =
= =
& 2
- 7
% RS p— E
J
- )
— J
- = — )
= - S
Bx00 - 2
8ods! = —Al
i S
' 1820 7!
Bomod 920
8odst
. ——
[l : — -
—1 : =)
C iam——
— D
{ . % i |
TS > o __—q
[ il | 7
C—- 44— - - 3
(——— - 2
C— i - - 3
— - —)
6— ~ )
= 3
(K .
fom b | — )
&—- - N
- -
B8xo0d : 3
8od. -3k
- I ;
] . 1820
N 1020
Paspes no munan Hu¥

129
Onextponnas 6ubnuoTeka http://tgv khstu.ru/



CKOpOCTH ABUXKEHHA ra3os [mocnepHeft au6o 3agaiorcs, au6o, B
CBOI0 ouepenp, onpelenasioT no ypasHeHuio (IV.37), 3amapasch xku-
BBIM CeyeHHeM 9KOHOMaf3epa].

Beanynny koadduuuenTa Temnoneperayd CTaJbHbHIX SKOHOMAH-
3epoB ONpeJeNAIOT TaK XKe, KaK H NpH pacuyeTe rasoxofos. 13 ypas-
Henna (IV.23) ompemensior MoBepXHOCTb HarpeBa KOHOMaf3depa.
Onpesnenns NOBEPXHOCTL HATpEBA H, u 3Had MOBepXHOCTb Harpera
TIpURATOA CTaHZApTHOH TPpy6nl Hyp B 3aBHCHMOCTH OT €e MJIHHBI,
HaxXOMAT K O6IIee KOJHYECTBO YCTAHABAHBAEMbIX TPYO

n= . (I .49)
TP

Pasmemenue Tpy6 W KOJHYECTBO HX B TOPH3OHTAJbHOM pALY

MOJKHEI COOTBETCTBOBATh 3aJ1aHHOA CKOPOCTH. Ilpu ycranoske uy-

o R TYHHBIX BOAAHBIX 3KOHOMal3e-
irsy ] . POB Ha IUTaTeAbHON BOLE TeM-
2 horowisep BT .| mepatypa Bomm, BhIXOAAMeH

ol AL H3 3KOHOMaii3epa, NO/MIKHA OT-
i ! e 2 | ~== BeyaThb TPeGOBANNAM ypaBHe-

nusa (111.27).

IpynnoBbie 9KOHOMaMH3e-
) pH, yCTaHaBJAHBaeMble B na-
=~ A% 55 30 7 | POBBIX KOTEJbHBIX, PaCcCUHThI-
AN i 'L "’””‘9»””’”5//’““”"”"” BAIOT Ha CPENHIO HAarpysky,
b 5 67 P HO ZOTONHUTE]BHO NPOBEPSIOT
<7 l'llﬂpl)(;ﬂlbud&ﬂﬁ M/m ’ Ha MHHUMAJbHYI0O H 'MaKCH-
Pac. IVil7. Tpaduk Jans ompenmenemns MajbHYIO Harpy3kH, MpH KoTo-
gospduuHenTa Tenaonepenaun  YyLYHHBIX pHX Temmeparypa f. MOer

MeHATbcA. VIHAMBHAYa/MbHBle 3KOHOMaf3epbl PaCCYMTHIBAIOT HA HO-
MHHAJIbHYIO PACUETHYI0 HAarpysky KOT/a, 3a KOTOpHIM HX ycTa-
HaBJHBAIOT.

§ 30. PacueT Bo3nyxononorpesareei

YcraHoBKa BO3AYXONOJAOTpeBaTe/efi B KauecTBe OCHOBHOM XBOC-
TOBOH MOBEPXHOCTH HarpeBa OGYCJOBJIMBAETCA POAOM CXKHIaeMOro
TOIVIHBA (ApeBecHble OTXOAbl, TOP®, MaNOCePHUCThIE, BHICOKOBIAXK-
Hple Oypble YIryi1) W KOHCTpYKLHeH TONOYHBIX YCTPOHCTB (MeXaHH-
4ecKHe H KaMepHhle).

COBMECTHO BOAAHbie 3KOHOMalizephl H Bosnyxom)f('irpesmenn
YCTaHaB/HBAIOT TOTA4, KOIJA NpH YCTAHOBKE XBOCTOBOH IIOBEPXHO-
CTH TOJbKO ONHOTO THNA He YAAaeTCsA CHM3HTb TeMINepaTypy YXons-
fIuX rasos Huxe 250°C,

B orinune oT mapoBbIX H BOAOTPEHHBIX KOTJIOB, B KOTOPHIX KO-
abdHUHEHT TEMIOOTAAYH OT CTEHKH K JKHAKOCTH OYE€Hb BEJHK, BO3-
AYXOHOOTpeBaTe M paGOTAIOT C BHICOKHM CONMpPOTHBICHHEM TENJaomne-
pexony He TOJNBKO HarasoBoil, HO H Ha Bo3AyWHOH cropoHe. ITo3To-
My BeJlHuMHa Ko3(p¢umueHTa Tenjonepenayd B BO3LYXONOLOIpeBa-
TeNsiX 3HAYHTENbHO MeHblIe, YeM B APYTHX 3JEMeHTax KOTeNbHOM
ycrauoskH. BosayxonogorpeBaresii YCTaHABAWBAIOT OOBIYHO B KOH-
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1ie Ta30BOr0 TPaKTa, NoC/]e BOASHHX 3KoHOMafisepos. IlosepxHocTs
HarpeBa, o6mue raGapuTH H Macca BO3AyXonojorpesareied 60ib-
Hie, YeM Y BOASHHX 5KOHOMali3epoB, TaK Kak OHM paboTaioT NpH
MaJbX Pa3sHOCTAX TeMneparyp.

B KOTeNIBHHX YCTAHOBKAX CO CN0EBHM CXKHTFaHHEM TONNHBa BO3-
‘nyx nomorpesaior Ko 150—250°C B 3aBHCHMOCTH OT BJIaXXHOCTH
TOMNHBA W CONEPXKAHHA JIETyYHX BelleCTB, a B KOTEJbHHIX YCTa-
HOBKaxX C KaMepPHHMH Tonmkamu — 1o 300—400°C B 3aBHCHMOCTH
OT pofa TomnuBa. TeMmmeparypa Ta6auua IV9
rasoB IPH BXOJE B BOSAYXGUOMO-  p o s oo vva npn BxoRe
rpesaTesib, 4YTOGH He OBITIO KO- 5 posnyxomonorpesareas
poOenus TPYGHUIX pemieTok, He

noJikHa npessmats 500—550°C. Temnepa-
Temneparypa Bosayxa npu Tonauno osAyXA

BXO€ B BO3LYXONOAOTrPeBaTeNdb B 2pad

RJISl NPeAoTBpAleHusl KOPPO3HH

€ro CTEHOK JOJKHA OHTh BHIIE  Cyyoe, WA <<2% . . . 30

TeMNepaTypH TOYKH pochl. 3Ha-  Bhakuoe, Wz=5+209%| 4555

4eHHA TeMIepaTypH BosfyXxa Cuabno  BaakHoe, W1>

npH BXOAE B é)os?)?xononorpgaw >%8% ... 60—65

TeJAb MOXHO NPHHHMATh MO AaH-
HEM Taba. IV.9.

Ilpu cxkuranun cepumcthix tommus (S¥=0,25 -2%) cranbHHe
BO3JyXONOAOrPeBaTENH YCTAHABAHBATD HEJb3S,

B OTONHTENBHO-NPOU3BOJACTBEHHHX KOTEAbHHX CACAyeT YCTaHAB-
NUBaTh JUWb TPyOuaThle BO3AyXOmoAorpeBaTeaM. TpybyaThie BO3-
AYXOMOLOTPEBATENH MOHTHPYIOT H3 CTAJbHHIX TOHKOCTEHHHX TPYO
nuaMerpom 51/46 unu, ayume, 40/37 ma, KOHOH KOTOPHX BBapH-
BalOT B TpyGHHe AOocKH. TpyGH BO3AYXONOAOrpeBaTeds OOHIYHO
pacnonaraioT B maxmataom mnopsake. Ilar tpy6 B opHoM pazy
npusuMaoT S*%%=1,35 d mMm, mar Tpy6 MeXAY pARaMH SjB0=
=1,056 d mxa. a3k, KaK NpaBWIO, NPOXORAT BHYTPH TPYD, a BO3-
AyX OMBIBaeT HX CHAPYXKH TNomepedHbiM TOKOM. OGHIUHO BO3AYXO-
NONOTPeBaTENH KOMIOHYIOT B ORHY KOJIOHKY C HallpaBJCHHEM JBH-
MeHHA ra3oB CBepxXy BHHS. B nofo6HHX cayvasx (upH HeoGxonu-
MOCTH NOBHICHTb CKOPOCTb TlepeMellleHHA HarpeBaeMOro BO3AYyXa)
BO3;1yXONOAOrPeBaTelb MOXKET OHTb 10 BHCOTE pasjiesiec npoMme-
KYTOUHHMH NEpPeropofKaMu, pacrnojaraeMHMH NapajielbHo Tpy6-
HBIM JOCKaM, NIPH 9TOM YHCJO XOAOB 0 BO3AYXY COOTBETCTBEHHO
BO3pacTeT.

CxopocTb JBYMKEeHHS ABIMOBHX rasos AOIXKHA GHTb B mpeieaax
w==10--12 smfcex, no me Menbme 8 m/cex, yTOOH H36eKATb 3arpAs+
HeHus noBepxHOCTEHR TPYO.

H3-3a oueHb KOMNAKTHOTO PACNONOXKEHHA TPYO AN CHHXKEHUA
CONPOTHBACHHA BO3AYXONMOROrpeBaTEeNsl Ha BOSAYIIHOH CTOpOHE
CKOPOCTb ABHXKEHHS BO3JYXa PeKOMEHAYeTCsl IpPHHHMATh B JBA pa-
3a HHIKe CKODOCTH ABHXKEHHS Faso0B.

§* 3axk. 376 13}
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Pacyer Tpy6uaTHX BO3LyXONOAOTpeBaTeNeH BHIIOVIHAIOT 1O
ypaeuenuam (IV.23), (IV.24) u (IV.50):

Qos = (ar — 0,1) VyCoos Bp (t;os - t;os) .’CW/‘{, (IV.50)

rme @ — SHaveHne Kodpduunenta H3GLITKA BO3AYXA B TOTKE;
Vo— Teoperdyecky HOOSXOMHMOS KOJHUECTBO BO3AYXa, OlpeleaseMoe
mo ypasuessio (I11.8), 5 #¥/xe;
Cros — TOIJIOEMKOCTb BO3LyXa B mpefesax remnepatyp ot 0 xo 200°C, pas-
nag 0,32 xxasfud.epad;
. By -—qacolnoﬁ pacxox ronamBa, onpemeaseMuiii no ypastemmo (111.40),
B Kxef4;
r »
‘Bo,ntm—remneparypa BO3AYXa A0 H NOCHE BO3AYXOMOXOIPCBATENSl, SHATCHH-
AMH KOTOPOH 3aaloTCH.

Hafins us ypasuenns (IV.50) konmuecrso tenmaa Qsos B KKAA/Y,
HeoOXOMMMOe 1S HarpeBa BO3AyXa B BO3LYXOMOAOTrpPeBaTeNe, pe-
HIAl0T OCTaJbHHE ABa ypaBHeHHs: cHavaja ypapHenue (IV.24), a
sarem ypasHenne (IV.23). U3 ypaBuenus (IV.24) o6muso Haxomasar
3HayeHHe TeMIepaTypH rasoB 3a BO3LYXONOROrpeBaTeneM, T. €., IO
CYTH fiesia, TeMINepaTypy YXOASIIMX ra3oB, H NIPOBEPAIOT, NPaBHIb-
HO Jiu oHa OHJIa npefBapuTeJbHO Bhi6paHa.

Ilpu pemennu ypasuenus (IV.23) 3nauenne remmeparypHoro Ha-
fnopa Oonpefensior JHG0 Kak CpejHenorapH(hMHUYECKYI0 . pasHOCIb
Temnepatyp no ypasreduio (IV.47), au60 Kak cpexneapudMernue-
CKYIO pasHoCTb TeMneparyp no ypasaenuio (IV.48).

3HaueHHe TeMnepaTypHOTO Hamopa Kak cpelHeapH(PMeTHIECKYIO
pasuocts temnepatyp (IV.48)MoxHO HCIONB30BATH B TeX CAy4asx,
Korna

Atg
At,

rme Al —pasnocTh TeMmepaTyp MeXKIy marpeBaiomiefi ¥ Harpesaemolt  cpenoft
B TOM KOulle MOBEPXHOCTH HarpeBa, rie oua Gosvine, B °C;
Afy — PasHOCTb TeMNEPaTyp HA JAPYroM xOHIle noBepXHOCTE B °C.

3HaueHHe pacueTHOTO Koa(dumueHTa Temwronepenayu TtpyGua-
THIX BO3lyXOIOAOrpeBaTesiell oOnpeReasior no popmyne

<17, . avasy

Ko = 0,7 e Al KKaa/m2-4.2paod, (IV.52)

ax+ Ca

e Ox — 3HadeHHe KospnimentTa TENNOOTAAYE OT ra3oB K CTeHKe 3a CYeT KOM-
BeKIHH; MoAcYMTEIBaOT mno Qopmynam (IV.30), (IV.33), (IV.34),
(IV.37) nan no Homorpammam puc .1V.7, a, 6. .

HeCKOJIb{KO HHage onpene.anT TeMnepaTypy CTEHKH:
8' 8” t' - t” .
fr = ( m: ws ;' nos ) 0,5. (IV.53)

Kpome Toro, mns onpeaeneHust 3HauyeHHS Koaqumnnema"rehno-
OTRAYH OT CTEHKH K BO3AYXY O CJAEAYyeT HCHOIb30BaTh HOMOIpaM-
MBI, npuBefieHHbe Ha pHc. IV.5 wian IV.6.
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Ha puc. 1V.18 nmokasana KOHCTPYKEHA TPYGYATOro BO3AYXOMO-
JorpesaTens ¢ MOBEPXHOCThiO HarpeBa Hyos==140 #2. Bosnyxomo-
norpesaTens ! puaonHeH u3 Tpy6 Auamerpom 40/37 mm, pacnosio-
JKeHHHX B LIaXMaTHOM MOpSAKe, H CMOHTHpOBaH B GJloKe C 30710«
BEIM Gynkepom 2. Bospyxonoporpepartelb COCTOMT H3 JBYX KOJAO-
HOK, MO ONHOH M3 HHX Ta3sHl ONYCKAlOTCA BHUS, a N0 APYroH noaA-
HumaoTcs BeepX. IlogoOnas KOMIOHOBKA YMayHO COYETaeTcss C yC+
raHOBKOH 30s0yaoBHTens. Ilo mepeMelleHHIO BO3AyXa BO3AYyXOHA-
rpeBaTeab — JABYXXOJAOBHIH.

I-I ﬂ_{ -7
]
S 1555
It
i jinE | I ik
1 <] . 1 7 D
§? ! i i 3 § = ian H
R 8 10x 50600 %60 6004 = _&gLJ bl .
85%: N / 'll' 1185 I jareufer ;; 2 'IOH
g AR IS S B
S i il REE
B tHHHe! -
1 == P
! 450 450~
826
& Buixoq Bxrod
7 bo3dyxa f bosoyxa
Puc. IV.18. TpyGuaTeii Bosnyxomomos
npesareab koucrpyxunu LIKTH

Tpy6uaTnie Bo3LyxonoxOrpeBarTeNn U3roTOBASOTCA BuiickHM Ko-
TEJIBHBIM 3aBOMOM TpeX THNOB: ABYXXOAOBHE IO BO3AYXY H rasam
(mas KOTJIOB MapONpOH3BOXHTENBHOCTBIO 2,5 u 4 T/4): oXHOXOHO-
BHE 70 rasy W ABYXXONOBHE IO BO3AYXY (A KOTJAOB Napompo-
H3BOAHTENABHOCTBIO 6,5 H 10 7/4); ogHOXOAOBHE IO ra3y H BO3AYXY
(Zns KOTJIOB NApONPOH3BOAKTENLHOCTBIO 20 T/4).

TexHnyeckas XapaKkTepHCTHKA BO3RYXONOXOrpeBaTedell mpHse-
Jena B taba. IV.10. -~ .
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Ta6anna IV.10
TexHHYecKas XapaKTePHCTHKA TPy6uaTsix Bosxyxonouorpesatenel

Tan BO3RYXONMOAOrpeBaTens
Hanpenosaune , . -

TloBepxuocTh Harpesa B M2 80 | 140 | 283 | 300 228 | 498
KosanuectBo naxeToB 2 2 1 1 1 1
KosnuecTBO XONOB:

BO3NyXa 2 2 2 2 2 1

rasa . Jg o2 2 1 1 1 1
Komuuectso pr6 B mr 1378 | 610 | 508 | 653 | 1349 | 1312
Hnamerp 1py6 B Mt 40x1,5
Hlar Tpy6 B MuM:

BIOABL IIOTOKA 84

nomepeKk ¥ . 60
Ceuenime a1 npoxona B oA .

rasoB e e .1 0,203{ 0,326| 0,545{ 0,698| 1,45 | 1,41

BO3AYyXA . .| 0,228{ 0,38 | 0,753| 0,845 1,23 { 1,38
FaGapur B MM:

IAHHA .1 2170 | 2170 | 1860 | 1860 | 2600 | 2600

BHIcOTA .| 2450 [ 2450 | 4490 | 4490 | 1400 | 3140

HpAHA 1170 | 1652 | 1300 | 1600 | 1260 | 1260

§ 31. Ipoeepka Tennosoro 6ananca

[Tocne pacueros, ompegeauB KOJNHUECTBO TENAa, BOCIHPHUHATOrO
PasIuyHHIMH NOBEPXHOCTAMH KOTEIbHOTO arperara, nponep;uor Ten-
J0BOH 6aJlaHC KOTENBLHOTO arperata IO NOJNE3HOMY TEINy H Haxo-
JAAT NONYYESHHYIO HEBASKY, KOTOopas He AOMKHa mpeBocxoauts 0,5%.

Hepsska remiosoro Gananca ONpeReNsieTCs MO ypaBHEHHAM

AQ =B, Q81— Qs+ Q + Quep + Qo). (IV.54)
A
75;7?? 100 < 0,5%, (IV.55)

e Qa, Qr, Quep, Qs —KoanuecTsa Tenna fio GanaHcy, BOCHPHHATHE JYIeBOC-
MPHEAMAIOIIAMH TOBEPXHOCTSIMHA, FasoXoMaMH KOTAa, na-
{poneperpesareseM H IKoHOMafisepoM;
p-—-paoq;e'nnuﬁ PacXoX TOIMHBA HA OJMH KOTEAbMBIA arperar
B K2fu,

Taasa V
TATO-AYTHEBDIE YCTPOHCTBA

§ 32. O6mue nonoxenus

INonauy BO3zyxXa B TOMKH KOTJOB, TepeMelleHHe AHMOBHX ra-
80B MO ra3oxoflaM H MX YyHaleHHe B aTMochepy OCYIECTBAAQT
RYTHEBLIM H TANOBHM YCTPOHCTBAMH.
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YBeJHYHTh KOJHYECTBO CXKHI'A€MOTO TOININBA, T. €. IOBHICHTb
. MOIIHOCTb TOWKH, MOXXHO B pe3yJbTaTe yBeJHUEHHS pa3pexeHHsl B
TONOMHOM MPOCTPAHCTBE WM LaBJeHHS B BO3AYXONOABORSAILEM YCf-
.pofictse. Ilpu cxKuranun ra3oo06pasHHX, XKHAKHX H TBepAHX HeLlla-

KYIOIHXCA BHAOB TOMJHBA, B YaCTHOCTH JpPOB, MOILHOCTb TOMOK
yBEIHUHBAETCA C MOBHINEHHEM paspeXeHHs B TONOYHOM ITIPOCTpaH-
cTBe (HO He Gojee 8 ma 800. cT.); BO BCEX OCTANbHHIX CHYyYasX yse-
JHYMBAIOT AaBJeHHE B BO3AYXONOABOJSINEM YCTPOHCTBE, T. €. YCT
PaHBAIOT HCKYCCTBEHHOE AYyThe: BEHTHJAATOPHOE MM KOMOHUHHDO-
BaHHOE — BEHTUJISITOPHOE H TapoOBOe.

KoMm6uHHpOBaHHOE AYTbe — BEHTHJAATOPHOE H NapoBOe — MPH-
MEHSAIOT JHLIb NPH CKHFAHHW KaMeHHOTo yrig H aHrpanura, obaa-
RAONIUX JIENKOTIaBKO#A 30J10if; NPH 3TOM NapoBoe AYTbE HCIOJb3Y«
€TCA B NepHOAB PacTOIKH H NOC/AE YHCTKH TONOK.

BeHTHAATOpHOE AyThbe MPHMEHAOT B 3aBUCHMOCTH OT pPoda CIKH«
raeMoro TOIVIHBA, KOHCTPYKIEHH TONKH W BEJIHUHHH TEILIOBOTO Ham-
paxenusa. CraTHueckoe AaBjieHHe B BO3AYXONONBOAAIMUX YCTPOKCT-
Bax ROMKHO GuiTh B cpenuem 60—80 mu 600. ¢T. npH CKHraHHH
TBEPALIX TOILIHB H ROCTHIaTh3HAUHTENbHO OONBIIHX 3HAUEHHH — A0
300 mm 800. cT. — NpU CIKHUrauuH ra3’oo6pasHbHIX H OCOOEHHO XKHKs
KHX TOILTHB.

Odns GOJBLINMHCTBA TOMNOYHBIX YCTPOMCTB BO3AYX, NOJaBaeMalik
JJIg ropeHus, He NMOJoTpeBaeTcsi. B pAfe cayyaeB, HalpuMep NpH
CXKHFaHMH TOINIMBA HA MeXaHHYeCKHX peLleTKax W/ B BHAE NHUIH,
BO31yX H206X0LUMO MOAOTPEBaTh; B TAaKHX C/ydYadX, KaK NPaBHJIO,
YCTAHABJHNBAOT 303LYXONOROTPEBATENH.

Boanyx ciaemyer 3abuparb KaK HENOCPEACTBEHHO H3 KOTENbHOH,
Tak ¥ CHapyXH, 4TOGH He €O3/laBaTh B NOMEIIEHHH NOBHILCHHOTO
paspexeHus.

§ 33. Iyrbessie ycTpoiicTBa

KoauyectBo BO3fyxa, Ha KOTOpOe pAacCYHTHIBaeTcs [LyTheBoe
YCTPOBCTBO, ONPEREIISIOT N0 Y ABHEHHIO

Vo=1,14,B,V, -213;%-‘& l(;“’— 3/, v.1)

rae 1,1 —sHavenve xospuuEenta, YyINTHBAOIIET0 YTEUKY BO3ZYyXa Uepes Hee
MVIOTHOCTH BOSIYXO0BOJOB;
oy — 3HAYEHHe KoabDduuyueHTa B36bITKA BO3LYXa B TONKE;
Bp — MakcuManbHNN pacXol, TOIVIHBA B X2/4;
‘};—'KOJBHQGCTBO BO3AYXa, HeoOxoyiuMoe NAsl CKHrahua 1 xe Tomnpsa npr
0° 1 760 mum pr. cT., B M3[Ke; ’
b — GapoMeTpHuecKoe AaBlieHHe B mu PI.CT. B pafioHe pachonoxeHHs Ko-
TenbHOR;
{p — TeMmepaTypa noJgapaeMoro Bo3fyxa B 2pad.

760
3HaueHHe OTHOIEHHS —~  Majo, NOSTOMY nompaBka Ha Gapo-

. MeTpHUECKOe AaBaeHHe B GOJBLIIHHCTRE CJyuaeB HecyllecTBeHHasd,
JlyTheBHE BEHTHAATOPH BHIGHPAOT N0 HX TPOU3BORUTENLHOCTH

135
Onextponnas 6ubnuoTeka http://tgv khstu.ru/



H CO3JaBaeMOMY HMH NOJHOMY RaBaeHuio. [TosHOe AaBJenHe, €O3-
HdaBaeMoe JAYTheBHM BEHTHIATOPOM, CJIAraeTc H3 RABACHUA NpH
BHXOA€ U3 BO3AYXOMOABOAAILENO YCTPOHCTBA (ZHHAMHYECKOrO HAaB-
JAeHHSI) U CYMMH CONDOTHBNEHHHI YCTAHOBKH, CKJaIMBAIOMIUXCA H3
MECTHHX CONDOTHBJEHHA U CONPOTHBJEHHH TPeHHSA B BO3AYXOBOAAX,
30JIbHMKE H pelieTKe CO CJ0EM TOIIHBA (CTaTHYECKOrO NaBJIEHHSA),
a TakXe B HOPCyHKe HIH ropedike.

Ecau ycraHasiHBalOT BO3AYXOMOAOrpeBaTeNb, TO YUHTHIBAIOT H
ero conporusienne. [Ipy noabope BeHTHAATOPOB MOJHOE AaBieHAe
PEKOMeHyeTCsl yBeHUUBaTh Ha 10%. -

JyTbeBbie BEHTHAATOPH YCTAHABJAHBAIOT HHIWBHAyaJbHble (IO
arperatHoMy IpHHUMIY) W rpynnosbie. 'pynnosnie AyTbeBhie BEHTH-
JATOPH YCTAaHABJIMBAOT B KOTEJAbHHX, 060PYAOBaHHHX KOTIaMH C
pacyeTHOH NPOM3BOAMTENBHOCTHIO He cBHme 1,5—2 1/4. Ilo arpe-
raTHOMY NpPHHUMNY NpPH CXKHUraHHW MOA KOTJIaMH TBEPAOIO TOIIWBA
oOBIYHO Ha OJHM KOTEJ yCTaHaBAMBAKOT OAMH AYTHEBOH BEHTHJIATOP,
NpH CXHraHWH Tasa HJIH MasyTa YuCJ0 AYThEBHIX BEHTHIATOPOB He
HOPMHPYIOT, a JJSi KOTJIOB MOBHINEHHOH MOIMHOCTH TIPHHHMAIOT MO
YHCJY TOpEJIOK.

Ilpu rpymmomoi ycraHOBKe NpefyCMAaTpPHBAOT JABAa AYThEBHIX
BEHTHNATOPA, NPHYEM B OTONHTENbHO-IPOHIBONCTBEHHBIX KOTEJb-
HBIX KaXXOHH U3 HUX pacCyuThBalOT Ha 60Y%-Hyi0 HATPY3Ky OT Mak-
CHMAaJIbHON, a B TIPOM3BOACTBEHHHX KoTeJbHHX—Ha 100%-uyio na-
TpY3Ky.

B KoTenbHHX € BO3AYXOMOAOTpeBaTeNfIMH AYThEBHE BEHTHJIfA-
TOPH YCTaMaBAHBAOT MEPeX HMMH MO XOAY ABHIKEHHA BO3AyXa.

OnpenenuB npoHSBORUTENLHOCTD H INOJHOE PacueTHOe RaBle-
HHE, MO COOTBETCTBYIOLIIHM KaraJjJoraM BHIOHpalOT HEOOXOXHMbIE
HOMEpa BEHTHJIATOPOB, yYHTHBAA HX 3HAUCHHS ko3¢ dunuenTros no-
Ae3HOT0 JEeRCTBHSL M uHCJIO 060poToB. B KauecTBe AYTbEBHIX yCT-
POBCTB YCTAHABAWBAIOT, KaK NpPaBHIO, HEHTPOOEKHBE BEHTHJIATO-
PH CpenHero AaBaeHus.

TpebyeMyi0 MOIIHOCTE HA Baly BEHTHIATOPA ONpefENAOT NO
dopmyue:

LIV, H,
? 3600-102 0,

me Ve — nPOUSBONATENLHOCTD BEHTHASTOPA B M#3/u;
Hy — moanoe pacyensioe xaBieHde BEBTHAATOPA B MM 800. CT.;
N» — 3HaneHRe KoahpuuMeHTa NOASHOrO AeHCTBHA BEHTAIATOPA NPH HOJHOM
maBACHAU.

Kem, (V.2)

§ 34. AspoaunaMuyeckoe CONMPOTHBACHHE KOTEJNbHOH YCTAHOBKH

AspozunaMHuYecKoe CONPOTHBAEHHE HA NYTH MPOXOXKAEHHA ra-
80B B ra3oxojax KOTeJbHOM YCTAaHOBKH COCTAaBJSETCS H3 MECTHHIX
COMPOTHBNEHHN, 3aBHCAIINX OT H3MEHEHHS CeYeHHH ra3oXOUOB H MX
NOBOPOTOB, W H3 CONPOTHBJEHMS, BOSHHKAOILEro BCJAENCTBHE Tpe-
HHA H BCJIEACTBHE CONPOTHBJEHHS MYyMKOB TPYO.
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Heo6xonuMoe paspexenne, co3faBaeMoe TANOBHM YCTPOACTBOM
(S mm 600. cT.), 3aBHCHT OT CyMMH CONDOTHBACHHH OTHEJBHHIX
3JIEMEHTOB, BXOAANIHX B COCTAaB KOTEJbHOM YCTaHOBKH (Aycr MM
600. c1.), B NOAXKHO GHTh Ha 209 Gosblue mocaenHed, T. e.

S> l,2hyc1\>(Ah’l‘ + AhK + Ahnep + Ahsx + A hB.l'l +
+ A hgoa + Ahsac + A hﬁop + A Sn, Tp) MM 306. cm.,, (V.3)

rae Ay, Ahy # T. &.— COOTBETCTBEHHO  A3POAHHAMHUECKHE CONPOTHBISHHS:
TOTKH, XOTJA, NaponeperpeBaTesd, SkonoMalisepa, BO3-
ZyxXonoforpenareis, 30J0YAOBHTENA, NOBOPOTHHX 3a-
C/OHOK, GOpOBOB H MLIMOBOR TPYSH B MM 800. cr. Co-
MPOTUBJICHUW ONpeNeaAIoOT OPH MaKCHMAJLHOR Harpyske
XOTesbHof yCTaBOBKH.

Conporusnenne TONOK (CJ0OS TONAMBA, KOJOCHHKOBOH peIETKH,
TOPeNOK W T. I.), 0G0PYNOBaHHHX JyTbeM, INPeolOJieBaeTCsA IpPH
NOMOIIH BEHTHAATOPOB, Ha JAOJIO XK€ TATOBOFO YCTPOACTBA NPHXO-
JHTCS NMHWb CO3RaHHE HeGOJBIUHX paspekensii B TONOYHOM IPOCT-
panctBe (2—4 mm 600. cr.). Ilpu cxKurauuM TBepHOTO, KHAKOFO
H rasoo6pasHoro TomAMBa 6e3 NyThbs HeOoOXOAHMOE paspexkeHue B
TOIOYHOM IPOCTPAHCTBE NO/MKHO GHTBb B mpepenax 4—8 mm 600. CT.

ConporusiieHusi OTHEJbHHX 3JE€MEHTOB KOTEJbHOH YCTaHOBKH,
3aBHCAILNE OT MECTHHX CONPOTHBACHHH, MOJACYHTEIBAIOT N0 hopMyne

Al o =1 ~2L"£— o MM e0d. cm., (V.4)

rie {— snauenne xoapPuumMeHTa MECTHOTO CONPOTHBICHNS;
@ — CKOPOCTb MBHKeHH ra3a HAH BOSKYXa N0 Ta30X0maM B M/ceK;
P — IWTOTHOCTD rasa WAH BOSAYXA B Ka/ub,

3HaveHnq K03(PHEHEHTOB MECTHOIO CONPOTHBACHHS NPHHUMAIOT
B 3aBHCHMOCTH OT XapaKTepa CONPOTHBJAEHHH, KOH(HrypauuH raso-
X0a U ero XOHCTPYKIHH. 3HaueHHa Kod(p¢HUHeHTa { NPH MOBOPO-
Tax AJ4 HauboJjee 4acTO BCTPEYAIOIIHXCA B KOTeJbHOH NpaKTHKe
ciyyaeB TakHe:

nox yrmom 45° . . . . . . . ... . ... 05

» »  90° .

» > 180° . . . ... L0 0. .. 2
CxopoCTh B MecTe IoBOpOTa ompeseasior no popMmyJe

Ve B, (2734 %) -
w= 27; T 55007 M/cex, (V.5)

<

ate Vp—o0beM ras’oB npH COOTBETCTBYIOWEM 3Havehu# kospdunuesra msbHTka
BO3AyXa B M3[k2; )
Bp — pacxod TonauBa B Kefd;
¥r — TEMUIEpATYpa ragoB 8 MECTE MOBOPOTA B 2pad;
f — :Knpoe ceuenme, saBucaAillee OT yIJa @OBOPOTA, B M2

JKuBHe ceueHus onpeenaIoTCa:
ans nosopoTta Ha 90°
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2 .
—_ T (V.63

TR

~n
8§
il

rie fi 1 fa— HaganAbHOe H KOHEUNOE CEYSHHS IIOBODOTA;
AJs nosopora Ha 180°

= 3

1 1 1
Rt %
rxe fi, [2 # f3 —HauanbHoe, cpenHee # KOMEUHOS CCUCHIIS.

Jlns moBopoTa BHE Nydka
Tpy6, BOKPYT KPOMKH I1€peropo-
0 w? y o HaUQJBHO® M KOHEUHOE cede-

P ) P =L .'f_ g V-
"INz £ houn . 27 4us TMOBOPOTa NMPHUMMAIOT, Vi
% w2 xp- THBAs 3arpOMOXKIEHHS HX Tpy-
Y REAULN N R TRER /% ﬁl’ﬁ 6aMu, a ceyeHue B CepefiHe Mo-
¥

M, V.7

6

BOpPOTa NPHHUMAIOT CBOGOIHOE.

4.‘.'1
1
N [ Jas mosopora BHYTPH NY4Ka
a6t 2N\ Tpy6 BCe TPH cevyeHHs MPHHHMA-
k=% IOT C YY€TOM 3arpoOMOXIeHHf
HEANE TpyGamu.
Z Ipu BHe3anHOM H3MEHEHHH
CeyeHHs TPH BXORE W BHIXOAE
rasoB 3HavyeHus Ko3(d(UIHeHTOB
MECTHOTO CONPOTHBJIEHHS {px I
temz OMpemEnsifor no rpaduy
%z, (puc. V.1) B 3asmcumoctd OT
P q'ﬁf ' DS OTHOLIEHHS MeHbUIErc CedeHHs K
’ y 4 foJbleMy; IpPH 3TOM CKOPOCTH
”’””am’z“}Zf,’Z,”f:;Z“m” Ta30B TIONCYHTHBAIOT AJA MEHb-
' mero ceuenus. JJas BuHe3anHorc
Puc. V.1. 3Hauenne xoaddunuenra co- ;
IPOTUBJCHHA NpH BHE3aNHOM H3MeHe- Hn3MeHeHHA ceyeHHsi TIpU BXOoJe
HAH CeyeHHR U BBIXOAE B Cjay4ae HPONOJbHOTG
OMBIBaHHS 3HaueHHe KO3(pHUKEHTa MECTHOrO CONMPOTHBJEHHST Oe-
PYT IO BHpPaXEHHIO

o4

*Q‘W -

02

Koapguyuenm conpomubnenus.

C = CBX + Cnux . (V.S)

K mecTHHIM cONpOTHBJEHHAM (HECKOJABLKO YCJIOBHO) OTHOCAT CO-
NPOTHBJCHHA, BOSHHKAIOIKE NPH nonepeydoMm o6TeKanHH TpyO ra-
30BHIM HJH BOSAYIIHBIM NOTOKOM. B 3TOM CJyuyae OHO NMOACYHTHIBA-
ercq rakxke mo ¢opmydae (V.4).

Ina xopunopHoro pacmonoxeHus TpyS sHaueuHe Koabdumuzs-
Ta COMPOTHUBJIEHHS ONPEAeNIOT 0 popMyne

k=02, (V.9)

e (o — sHateue xosddunmenta conpoTHEBIGHAS OJHOO pifa TPYO;
23 — KONUUECTBO PANOB TPy Mo TAYGHHE MyuKa,
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B cBow ouepend, sHauenne kosdunHeHTa §o OHPERENSIOT B 3a-
BHCHMOCTH OT BeJIMYHH OTHOCHTEJIbHOTO M MONEPeyHOro IHaroB Tpye6:

> |
Co = €5 Cpe Crps (V.10)
S o S
R =Ny

Go=2¢4rp. (v.11)
B ¢dopmynax (V.10) u (V.11) 3snauenue Koapuuuenra compo-
THBJICHHSI KOPHAOPHOrO myuka HaxoAurcs no rpaguky (puc. V.2).
[To sToMy Xe rpaduKy HaXOAAT W 3HAYEHHS TONPABOYHHX KO3GH-
IHEeHTOB Ha PaACCTOSHHE MeXAy TpybaMH ¢. H Ha wucao Peinonani-
€a CRre.
Ias maxmarHoro pacnoJoxesus TpyS 3HaueHHe Kod(pHuIHeHTa
CONPOTHBJIEHHS ONPENENAOT N0 opMmyae

bn = C0 (22 + l)a (V12)

o1e {o — 3Hauenne xoohduuMenTa conpoTHBILHAA OJHOTO PAxa TPYG;
23 — KOJHUCCTBO PAAOB TPYO no rrybrue myaxa.

B cBoo ouepenn, sHauenHe Kospduumuenra {o onpepensercs u3
BoIpakKeHHs

Go=c,Re~"%. (V.13)

ConporusieHde [HaXMaTHOrO Nydka MoxerT GHTb ONpenesieHo
TakXKe 1o ¢popmyJe

Aby=cscy A by (254 1) MM 60d. cm., (V.14)

B KOTOPOfl 3HAYeHWs MOMPABOUHHIX KoapduilleHTOB Ha PacciosHHe MeXAY TPy-
Gayu Cs, gHaMetp Tpy0 ¢4 M Ipaduuecxoe CONPOTHBIECHHE OLHOTO pila TPy6 Ha-
xonar no rpaduxy puc. V.3.

ConpoTuB/IeHHa OTAENbHHIX 5JEMEHTOB KOTeJbHOH yCTaHOBKH,
CBA3aHHHE ¢ TPEHHEM ra3oB O CTEHKH TpYO HNH NPAMHX KaHaJoB,
OPH ABHXKEHHH TO KOTOPHIM rashl #e BCTPEYAOT HAa CBOEM NyTH
NpensaTCTBUil B BHIe My¥KOB TPy, MOACYUTHBAT IO (GopMyJe

[
Ahpy =k —+ —2—p, mum 0. cm., (V.15)
d 2g
0,361
cae = T'E:- 3HaYeHHe KO3 dHNReHTa TPeuus;

| ~— AnUHa TaS0XORA B #;
d — RuaMeTp Kalana B M; NpH OPAMOYTOJAbHMHIX M APYFHX CevYesHsx ou A0A-
) 4
et OuITh sSaMenen SKBHBANGHTHHM AHAMETPOM, DABHHIM (= ?t H
f — xnuBoe ceyenne rasoxona B #2;
U — nepnMeTp mMomepeyHOro ce¥eHHs, oMblBaeMEIll razaMyu, B M:
Wep — CPEAHSA CKOPOCTL B M/cex;

139

Onextponnas 6ubnuoTeka http://tgv khstu.ru/



N2 2L 2 212 X L1 21 1o
AT VA
Y222 4 ==
SV n A,
I T T/
VI T -5 7%,
YT 047

(4
P\w
%
[
~
0.
=
s
\
o]
G2
<2
N
\

N

Puc. V.2. 3naueune ko3$dHuneHTa CONPOTHBICHHS «

4

m@ e %\w 7,49 %

CIr A E ) 42757
I, \w / \\«N\\WW\\\
W \s\ ’ \\N\k\\w\\
Sy s / N
oA gz ==

] !

» ~ = w °

¥22/u Y Q200037

- fIpH MoNnepeYHOM OMBIBANAH,

a

140

Onextponnas 6ubnuoTeka http://tgv khstu.ru/



30

. Omuocumensusni nonepesriord wae

3%
[N s
/ [ =
. i
/0 11111 7
&/ . s A s
TP - ¢ el T
e\\‘ a\\\ & % ﬁ.ﬁ‘w \ [
S /AN N A
/. 78RN/ a)
\\x m, %e% \\\w %Jv‘m
V4 o S N )
/ q)7//ANKaK
| \“\A. R X\% / “
/ARSI SavAREE
— = lu.\\\\ - ”
Y T SIITIINRSI S S SE

.8,
'21,0 B 42 45 t4 45 46 47 48 19 20

t

f§ ~ nonpasognble Ko3thdunuenTst

KOPHIOPEOTO TydKa

141

Onextponnas 6ubnuoTeka http://tgv khstu.ru/



Pepy ™ BACTHOCTS Tasos npn cpenmefl TeMnepatype B K2fuB, KOTOpas NOACUHTH-
BaeTcu U3 COoOTHOmEnus

Po 3., + 273
- 80 ’ (V. 16)

. Pep

rae po==1,34 e/ ¥, =273°C,
A YNpoIueHHS DACYETOB MOXKHO NOJb30BATHCA CACAYIOMHME

SHAYCHHAMH KOS(PQHUHEHTA A: IS MeTaAJAHUeCKHX KAHANOB H TPYS

A=0,02, 1nq KNPNHIHEIX KaHANOB H TPY6 A=0,04.

a)

Ah(ep) /
iy,
‘)GV :\“EJ//
Az 0v// ,/ /
L 6\& //,4/ /J/
i BN ATIES P S
20 41 A // ’/{%//
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B koTaax €O 3HAYHTENbHO¥N @BICOTOH Tas3oxofoB (Gosee 5 #)
CeflyeT YYHThBATh TaKKe SHAYeHHS CAMOTATH, TaK KaK TpH ABH-
JKeHHUH ra3oB BBEPX CaMoTAra yMeHbllaeT BeaH4YHHy TpebSyeMmoi cH-
JAbl TATH, 8 NPH ABUKEHHM HX BHH3 ~— yBeJHUMBAET. 3HAUCHHE CAMD-
TATH NOACYHTHIBAIOT TIO popmyTe

Beaw ="+ H;(p, — 3::'17373 ) Mm 800, cm., (V.17)

ane H — BBICOTa rasoxona B #;
Qo — NMpHBefieHuas NJOTHOCTb ALIMOBWX FasoB, mnpH 760 mm pr. cr. u (°C paBHas

1,34 Kz/md;
¥cp — CpenHsin TEMuepaTypa rasoB B rasoxoge B °C;
s — DJOTHOCTb HaPYRHOTO BosAyxa (ipn §y= 0°; ps = 1,3 x2/#®).
o ypasnenuio (V.17) moAcudTHIBATCA H CaMOTAra IbIMOBOM
Tpy6hL.

Puc. V.3. ConpoTHBAEHHE WAXMATHOrO MyYKa
@ — NN HONEPETHOM OMbIBaKHH; 6 — NONPaBoTHMA KodbdHLHEnT

fy
IR NNEE
;'2 i\ | \ \\\§? %éé Honpaboswsii xos@puyuenm Gs
TR
g4 \\ \\\ \wﬁ -
E RN NNONSS
§ 12 l\‘ \\:k{\\\%\\ \EQ?\\QK‘&% 8 smod abnacmu Cg= !
; LN 2 ) RS
;: A \ "\"\\\\ \\\ \:,
e i \ N :\i\ ERNER N
> {}* FANEE N
. H\\‘&\@@\ NSNS
P15 O\ \\\,,%\\\\ NSRS
AN A AN AR SN e NS
§ J}’ X \L \\\\\\Jag \\ > [
E’:g J\‘ > 49 —— \\ ‘4\/
*gr,s \ \\"@r Z&\ 296 /,L /a;
§:Z- :\%i ‘E%. — ’ﬁﬁj%:w
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Jlns OpHEHTHPOBOYHLIX NOACYETOB aFPOLMHAMHUECKHX COIPOTHB-
JieHH# MOTyT ‘GBITh PEKOMEHIOBAHH CJeLyioniHe SMNHUPHYSCKHE Bbl-
paxeHus:

JJig NapoBHIX KOTNOB

A=A ( Dy ax)’__ B mum 60d. cm., (V.18)

H,

rie Dy naponpousBoAHTENbHOCTb KOTIA B K2f4;
H, — MOBEPXHOCTb HArpeBa KOTiaa B M>%;
Ol — 3HadeHHe Koadduuuenta n36uiTKa BO3AYXA 32 KOTIOM;
A u B — 3navenns Ko3)PUIHEHTOB, TIPpUHAMaeMuIX N0 Tabu. V.1.
Ta6auua V.t

3naucnus kosppuuueuTos A n B Nia OpHEHTHPOAOUHOTO OfipeReNCHHA
29POANHAMAYECKOTO CONPOTHBJICHHA KOTIIOB

Tun xoTi08 A B
Xaporpy6uete . . . . . . . . . .. 0,005 0
T'opH30HTaNbHO-BOAOTPYGHbE . 0,006 0
BepTHRANBbHO-UHAHHAPHYIECKHE 0,0041 3
BepTuranpHo-BofoTpyGHble 0,004 2

Jinst BOASAHBEIX PeGPUCTHIX SKOHOMa3epoB:
cicremu LIKKB

we
Ah,=0,33n 2':’ Pep MM 800. cm.; (V.19)
cucrems BTU
Ah,=0,5n :%" Pep MM 600. CM.; (V.20)
. g

s TPyGUATHX BO3AYXONOAOTpeBaTesel:
COTIPOTHBJIEHHE TIPOXOAY Ca30B

2
Abges =6 ( w;” ) — Mm 600, cm.; (V.21

'CONPOTHBJAEHHE TIDOXOAY BO3XyXa

Ay = 25 - (Zoos Y
Bog == 00" \—§ | MM 600. cm., (V.22)

6

Ple - uucio TPyO NO XoMy ra30B WJH BO3NYXa;

W op — CpemHsAs CKOPOCTL 308 KA BO3AYXA B 4/ceK;

Pop — IJIOTHOCTb [a30B NpPH cpellHell TeMIepaType B K2f#3;
{~ panna Tpy6 B .

‘Conporusierne o6mero c60PHOro GOPOBA MONKHO TOXCIHTAT.
HCXOAs M3 ero IJMHE H MpPHHHMAs Ha xaxiase 25 noz. M
2 mm 600. cr.; COMPOTHBIEHHE KAXKIOTO NOCTABACHHOrO HA NMYTH Ta-
308 wHGepa mMoxKer GHTh NpHHATO B 0,5—1,5 MM 600. ¢7. B coOT-
BETCTBHH CO CKOPOCTBIO ABHXKEHHSI rasos w=3 -4 s/cex. '
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AsponHHaMuuecKoe CONPOTHBACHHE ALIMOBOM TPYGH BHISHIBACTCS:
TpeHHEM FasoB O CTEHKH M NOTepell XaBJeRHs NPH BHIXOXE Trasob
#3 TPY6L B aTMOC(EDY; ero onpedessioT U3 ypaBHEHHs:

Aby. xp=Ahy, + Dby mm 600. cm., (V.23)

rae  Afyp — CONPOTHBACHHE TPEHHIO, KOTOPOE TMOACIHTHBAIOT o dopMyne (V.15);
suz — @OOTEPS NPpH BHIXOAE rasos W3 TPyOH, onpefienseMas mo Qopmyas

2
A by = 1,1 £>— un 600. cm., (V.24)
g
Tie p— IMIOTHOCTH ra30B GIPH JAHHON UX TeMnepartype @mpPH BHIXOKE M3 JHMOBOR
TPYOH B Ke/m3;

. W —CKOPOCTh Ta30B N0 BHIXOJE H3 ABIMOBOM TPYGH B M/ceK.

ITpn mpucoce BosAyxa MeXAy BOASHEIM 9SKOHOMaifsepoM '(HJx
BO3AyXonomorpesareneM) H XuMoBoH Tpy6oit Aa<<0,1 Temneparypy
rasoB IpH BXoAe B ABIMOCOC HAH ABIMOBYIO TPy6y @ mpHHHMAIOT
paBHofi TeMnepaType Ta30B 3a SKOHOMafi3epoM (HIH BO3LYXONOMO-
rpeBarteaeM), T. €.

¥ =98, =9,.
Ilpu npucoce Bosayxa Aa>0,1 TeMmnepaTypy rasos npH BXoje B.
ABLIMOBYIO TPY6y OmnpeXeasioT no aHasorHu ¢ ypasuennem (I11.30):

9 $yx ayx + ta (@y — ayx)
n = ay ¢

Temnepatypy rasoB NpH BHXOXE H3 TPYO6hl NMOACUHTHIBAIOT C Yyue-
TOM ee najenus Ha 1 noz. m BHICOTH: AAS KHPIWMHBIX TPY6 Ha

Ad= ;f’% » @ VIl CTaNbHHIX He&byreposamnmx TPy6 Ha
08
) = —AY A, (V.25)
rae D — MakcumManbHas MapoOnPOHIBOAHTEALHOCTD KOTSALHOM 8 T/4;
H — npeasapuTefibHO 3a/laBaeMasi (MNH TpOBepseMas) BHCOTa TPYGH B M,
Cpenuioo TeMInepaTypy rasos 8 Tpy6e onpeneisioT Tak:

$ + 3
Vep = - +2_‘w_' ’ . (V.26)

Tlanenue TeMmepaTyps ALIMOBLIX Ta30B B JABIMOBO#l TpyGe yuH-
THIBAIOT JHINb NPH €CTECTBEHHON TAre; MPH MCKYCCTBEHHO# TAre
TEMNEPATYPy YXOAAWHKX Fa30B NPHHUMAIOT PaBHON HX TeMueparype
mepex AbIMOCOCOM.

Ad H ompeae.nhxm mo gopmy.ie

§ 35. EcrecrBensnas Tara

EcTecTBeHHast TATA OCYLIECTBJfeJC ALIMOBHIMH TpyGamu. Yem
BHlIIe TPYOa, TeM CHIBHee TAra, a NPH OXHON © TOf XKe BHICOTE TPY-

145-

Onextponnas 6ubnuoTeka http://tgv khstu.ru/



46bl TAra TeM CHJIbHee, 4eM Bhille TEMNepaTypa rasos, BXOXSLIHX
B Tpy0y, H 4eM HHXe TeMIIepaTypa HapyXKHOIo BO3Ayxa.

EcrecTBennas Tsra npHMeHseTcd B OCHOBHOM B TeX c/ydasx,
KOTZa Bb0OTa TPY6bl He npepblmaer 50 M, 0XHAKO OKOHUATENALHO B
KaxXxaoM OTACJAbHOM Clydae BONPOC PeaeTca B 3aBHCHMOCTH OT
KOHKDPETHHIX yCMoBHA. Ecam Tpy6a o6cayxuBaeT OTONHTENbHO-TPO-
H3BOACTBEHUYIO KOTEJbHYIO B TeUeHHE BCEro rofa, To NpPH Ompeaene-
HHH BBICOTH TPYObl YUHTHIBAIOTCA TIEPHOAH C PACYETHBIMH HAPYXK-
HBIMH TEMIEpaTypaMH JJIs 3HMH H JIeTa; eciaH Tpyba obCayxHBaeT
4UCTO OTONMHTENbHYIO KOTEJbHYIO, TO CIeAYyeT YUHTHIBATH MEpPHOIH C
pacueTHONH 3UMHel TeMInepaTypoil ¥ ¢ HapYXHOM TeMIlIepaTypoll KOH-
1a OTONHTEAbHONO <e30Ha -(fz=10°C). Takum 06Gpa3oM, BHICOTI
Tpy6bl NOACYUNTHIBACTCH JJIS ABYX NEPHOIOB.

‘BHlcoTy ABIMOBO# TPYOH CeAyeT OnpeAensTh 1o Gopmyne

H=2,15 S », (vV.27)

T
('{73-“,, —TIBT, )”

e S — paspekeHnue, co3fiaBaeMoe NHIMOBOR TpyGoft, 8 Mu 800. cT.;
b — GapoMeTpuuecKoe AaBJCHHE B MM PT. CT.;
ta — TEM{IEPATyPa HAPYIKHOTO BO3AYXA;

Qcp — cpenuss TeMmepaTtypa rasos B TpyGe.

M3 nByx HaiileHHbIX 3HAYeHHH BHICOTH TPYOHl TPHHHMAIOT HaH-
Hoabiiee. [lomans BHIXOAHOTO CEYSHHs AHIMOBOH TPYOH onpene-
JAI0T ¢ Y4ETOM CKOPOCTH JABHXKEHHA ABIMOBBIX I'a30B, KOTOpas TpH
€CTeCTBEHHOM THre MOMXKHA HAXOAHTbCR B npegenax 6—10 m/cex.
Cuauana, 3a4aBafch CKOPOCTBIO JBHXKEHH Tra3oB W=5-+8 m/cex,
onpelensior ceueHHe TPyOH AN MaKCHMAJbHOH HArpysKH, COOTBET-
CTBYIOIle!l pacueTHOMY 3HMHEMY HEpPHORY, & 3aTeM 10 HAHIEHHOMY
3HAUYEHHIO BEIXOLHOTO CeYeHHS TPYObl NPOBEPAIOT CKOPOCTb JBHKe-
HHS Ta30B IiPH MHHHMaJbHOM Harpyske; MNnocAeAHSsS NO BO3MOX-
HOCTH He JOMKHA GuiTh HHXKe 3 M/cek.

Tnomane BHIXOXHOrO CeueHHst TPYOBI CAeXyeT ONPefedsTh NO

bopMyae

BV, (3 + 273)
3600.273 w

BEIX

M2, (V.28)

rie B — MakCHMaJabHHA ¥ MHHEMMANHHH PAcXON TOMNHBA B KOTEJNbHOR B Kaf4
(7. e. IPH 3HMHEM H JIETHEM DEXKHMAx);
Ve—06peM ABIMOBLIX ra3oB, BHAGIAIOUIHXCSA NpH CKHFaHHH | Ke TOMAHBA,
B M3 ’
O35 uy — TeMepaTypa ra3oB B BHIXOJHOM CEYCHHH TPYOH B 2pad;
Waux — CKOPOCTH Fa30B B BHIXOAHOM CeUeHHH TPYGH B M/CeX.

§ 36. HckyccrBennas 14ra

HckyccrBenHas Tara cosnaercs AHMOCOCAMH TIPAMOro ¥ Hempd-
Moro AefictBusg., ‘OGEIYHO MPHMEHSIOT ABIMOCOCH TPAMOrO AeHcTBU,
xax Haubojee SKOHOMHYHLIE,
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JEIMOCOCH OTMHYAIOTCA OT OBHIUHBIX HEHTPOGENKHBIX BEeHTHAATO~.,
POB JAHMIb TeM, YTO OHM OTCACLIBAIOT NHIMOBbIE I'a3bl CO 3HAUHTEIBLHO
Gosee BLHICOKOH TeMNepaTypoH, yeM BO3AYX, I09TOMY HX KOHCTPYK~
OHH TOMXKHBI GHITH ‘GOJee NPOYHHIMH C MEHBIIHM KOJHYECTBOM Ji0-
TIATOK H C 06A3aTeNbHLHM OXJAXKACHHEM NOALIHNIHHKOB,

- [LpoHSBORHTENBHOCT ALIMOCOCOB NMPSAMOTO JeHiCTBUA ONMpPeneNaioT
no dopmyae

1,1 By Ve (935 +273
Vi= D 2§3“‘" 7 i, (V.29)

rie Bp —pacuerHoe KOMHUECTBO CHUTAEMOTQ TOWINBA B Kefu;
Vr — 06beM NBIMOBHIX [a30B nepes ApMococoM B u#%/ke;
Onuu — TeMnepaTypa ALIMOBHIX ra30B Nepea ANMOCOCOM B 2pad.

PacueTHoe DOJHOE JABJCHHE AbIMOCOCA OIpeIedA0T N0 BhIpa-
KEeHHIO

Hp == 1,2 (hye'p—hcau) MM 806. Cm-, (V.SO)

rie Aycr — CYMMAapHOE CONPOTHBJIEHHE NO Fa30BOMY TPakTy BceX JAEMEHTOB KO-
TeNbHOA  yCTAHOBKH, MOACYHTaHHOE 10 Bolpaxenuio (V.3), B

MM 800, cr.;
hean — paspexenne, co3laBaeMoe ABIMOBOA TPyGoii, B sa 800. CT. TIpH NDH-
HAATOM MM 3aJaHHOR ee BHICOTE; oNpeReaseTca M3 sbipaxenus (V.17).

ITpu BHIGOpe IHIMOCOCA M0 KATaJoraM PacyeTHOe TOJNHOE daBJe-
HHE JOJXKHO ObTb NPUBENSHO K TeM YCJIOBHAM, KOTOpHIe B HHX MpH-
HATH, T. €.

273 4+ 9,

—————— MM 600. cm., (V.31)
273 1 8,

HA=HP

rae ¥z — TeMmepaTypa rasos, BXOASIINX B JABIMOCOC, B 2pad;
Oxar — TeMTEpaTypa rasoB MAM BO3AyXa, NPHHATAdA B KaTajdore, B 2pad,

IMToTpebHas MOWHOCTb RHIMOCOCA ONpeesseTcs no (popmyse

1,1V, H,
Ny = :m Kem, (V.32)<

rie Vx — NPOH3BORMTENIBHOCTD JAHIMOCOCA B #3/4;
Hy —mnonnoe pacueTHoE XaBJeHHe AHMOCCCA B MM 600, CT.;
Nz — 3uavenne xKosdhduuneHTa MONEIHOTO HAEACTBHA ABIMOCOCA.

Yucno yCTaHaBIHBAEMBIX AHIMOCOCOB # HX NPOH3BOXHTENbLHOCTD,
TaK XKe Kak ¥ JYTbeBHIX BEHTHAATOPOB, OOYCAOBIHBAIOTCA MOMI-
HOCTbIO KOTeJLHOH YCTaHOBKH. [ loarperaTHast yCTaHOBKA KHIMOCOCOB
NpeAnoYTHTENbHEH. IpyNnoBue JHIMOCOCH YCTAHABJAHBAIOT JMINb B
KOTeAbHHIX Majloff MOIIHOCTH R TaM, TAe YCTaHOBJEHH TpYyNNoBHE
9KOHOMaM3epPH HAH 30/M0yAOBHTRIH. TIpOH3BORHTENBHOCTL IPymMIoO-~
BBHIX JIBIMOCOCOB BHIGUPAIOT IO TEM e cOOOpaXKeHHsM, YTO H NPOH3-
" BOAHTENBHOCTh IYTHEBHIX BEHTHJSTOPOB.

BricoTy AHMOBLIX TPyl NPH HCKyCCTBEHHOH TATe YCTAHABAHBAIOT
C y4eToM MPOTHBONOXAPHLIX H CaHHTAPHO-THTHEHHYECKHX TpeboBa-
Huil, B COOTBETCTBMH ¢ NPOTHBONOXKAPHHIMH TPeGOBAHHAMH ILIMO-

1
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‘Bble TPYOHl YCTaHABJHBAIOT Bhile OKPYXKAIOUHX 3AaHHH, Pacnoso-
JKeHHHIX B pafuyce 25 M, He MeHee ueM Ha 5 . BuicoTy amimMoBHIX
TPYS AJS OTONHTENbHO-NPOU3BOMCTBEHHHX KOTEAbHHX, O60DYNOBaH-
HBIX 30JI0YJaBJAHBAIOMHUMH YCTPONCTBAMH, B COOTBETCTBHH ¢ HOpMa-
MH TPOSKTHPOBAHHA MOM(HO TPHHATH MO AAHHLIM Tabu. V.2,

Ta6aunua V2
. BuicoTa AHIMOBHX TPY6 B SABUCHMOCTH OT PACXOAA TOWIHBA
CpeauecyTOUHA PacXOA TOMJAKBA B T/¢ Ho 1 l 1-5 5—10 u Gosee
Buicora Tpy6Ht B 4 20 I 30 45

ITH COOTHOIIEHHA HE OTHOCATCA K KOTEeAbHHIM, PaGOTAIOMHM Ha
JpeBecHoOM TomauBe H Ha rase. Ilpu pacmosoxenun B panuyce
200 M oT kOTeNbHOR COCeAHHX 3XaHHH BHICOTOH Goaee 15 u MuHH-
MaJbHYI0 BHICOTY ABIMOBOA TpyGH npHHuMalT pasnolt 45 m. {lpu
CKHTaHHH Tras0o6pa3Horo TOIVIMBA BHICOTY IHIMOBHIX TPY6 MOXHD
yMeHbiHTL 40 20 M. MakcuManbHas CKOPOCTb ra3oB HPH BHXOAE U3
TPy6hl TIPH HCKYCCTBEHHON TATe MOXKET AOCTHrarbh 20 m/cex, a Mu-
HHMAaNbHAs He JO/KHA 6GhiTh MeHblle 6 m/cek.

Temneparypa oTcachiBaeMhHIX Ta30B HNPH HCKYCCTBeHHOH Tsre
A0JXKHA GBITh He HHXKe 100 u He BHue 250°C, Tak Kak npHu temnepa-
type HmKe 100°C nponcxoqHT DxKapjeHHe ALIMOCOCOB, a TeMIepa-
Typa Bhimie 250°C OTpHLATENAbHO BJAHAET HA HX NPOYHOCTH. Ecai
‘TeMnepaTypa JABIMOBHIX Ta308 Buille 250°C, cileiyeT NogMeliHnBaTh
XOJIOAHBIA BO3AyX. B HEGOMNBIIHX KOTEJbHBIX YCTAHOBKAX B KauecTBe
JEIMOCOCOB MOXHO YCTaHaBJAHBATh NEHTPOGEKHBE BEHTHAATOPH
CpeJHero JaBjaeHHUs.

§ 37. BuiGop TAro-ayTHEBLIX MAIIHH H 3JICKTPOABUraTeNel K HUM

B 0oTONHTENBHO-TIPOH3BOACTBEHHBIX KOTEJAbHHX O6bIYHO yCTaHaB-
JIHBAIOT NYTbeBHE€ BEHTHIATOPH H IABIMOCOCH OJHOCTOPOHHEro Bca-
cuiBanHA. JlytbeBnie Bentuastopn (BJl) mpuMensioTcd npH TeMIes
patype Bosayxa okojno 20°C, a mamimococs (JI) — mpu Temmneparype
Jxo 250°C. Kax ayTbeBnle BEHTHAATOPH, TaK H JHIMOCOCH [JS pery-
JHPOBAHHA TPOHIBOSHTENBHOCTH CHAGKEHH OCEBHIMH HalpaBJsio-
IIMMH annapataMu. Bce BeHTHAATOPH H ABIMOCOCH H3TOTOBAAKTCA
KaK NpaBoro, Tak H JEBOro BPALIEHHS H ¢ PA3JHUYHEIM TOJOKEHHEM
KOJKyXa. i

Ha puc. V.4 nann cpofiibie XapakTepUCTHKH AAs noxGopa TAro-
JYTbeBHIX MaliHH N0 RaHHBIM 3aBOJOB-H3roToBHTeleil. Ha ocu
a6CHHCC XAPAKTEPUCTHKH OTOXKEHE 3HAUeHHS TIPOH3BOXHMTENBHOCTH
B THIC. M3/4, a HAa OCH OPXHHAT — 3HAYEHHN NOJHOro XABJECHHA B
Mm 600. c¢r. Ocb opAHHAT HMEET ABe INKAJB: OXHY HCIOAL3YIOT IPH
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%ontiope LyTbeBHX BenTHasTopoB, (fy=20°C), Apyryo — nas moi-
#opa nbiMococoB (Gras=200°C).

Ha cponuoli XapaKTEPHCTHKE BhiENEHB 30HH, KAXAaA H3 KOTO-
jpHX COOTBETCTBYET THNY MAUHHbl H pabouemy uHcay ee 0GOPOTOB,
£ YUETOM (eryJHPOBAHHS TNPOHSBOAMTENBHOCTH HATPABAAIOMAM an-
‘papaToM.
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fipousgodumenstocme 8 meic: 3[4

Puc. V.4, CBoAHbIe XaPaKTEpHCTHKH TATO-RYTHEBHX MAlIHH

Bepxuss HCXOAHAS KPHBAsk 30HH COOTBETCTBYET paGoTe MAlUMHBI
€ IOJMHHIM OTKPHITHEM M € H3MEHSIOMIHMCS 3HAYCHHEM xopunHe~
Ta TOJe3HOro HefictBua B mpeaenax 0,61—0,67. Huxuaa xpusas
30HH COOTBETCTBYET PaGOTe MAIIKHH € NPHKPBHITHM HampaB/IIONIHM
anmapaToM NpH 3HAYCHHH KO3(PPHUHEHTA MOJAE3HOr0 JeiCcTBUSA, PaB-~
goM 0,83 MaxkcuMajibHOro. DokoBble IpaHHUbN 30HH COOTBETCTBYIOT
SHayeHHsM Koy(pduuUeHTa NoJe3HOTO AeHCTBHS B Npelenax 0,83—
0,9 makouManbHoro. TouxkH, pacnoNoXKeHHEHE BHYTDH KaXIo# 30-
Hbl, COOTBETCTBYIOT NPOMEKYTOUHEIM 3HAUCHHAM KOS(DHUUEHTA IO~
Ne3HOTO AeficTBHS NpPH PaboTe MamliHH € HECKONbKO NPUKPHTHM Ha-~
APaBAAIOIIUM aNnaparom.

[Ipu HenocpeACTBEHHOM COSNUHEHHH JIeKTPOABHTaTeNs C BEHTH~
AATOPOM HA OQHON OCH MOUIHOCTb, PACXOAyeMyiO Ha BaJjy ABHrare-
JAs1, IPHHHMAIOT [PaBHO# MOLIHOCTH, PAcXONyeMOH Ha BAJNy BEHTHJA-
Topa. B ciyuae COSNHHEHHS BEHTHIATOPA ¢ NEKTPOABHIATENCM TIPH
NOMOIH MY(TH YUHTHBAIOT XOTOJHHTEIbHYIO TIOTEPIO B NORIIHIHH-
Kax — okono 5Y% oO0Imefi MOLIHOCTH.

[Tpu coeluHeHHH BEHTUAATOPA C DIEKTPOABHTATENEM peMenton

149.

Onextponnas 6ubnuoTeka http://tgv khstu.ru/



nepefayell pacxOAyeMyio Ha Baldy JJeKTPOABHUraTensd MOIMIHOCTD
onpeneaaT no Gpopmyne
N

N), = _n_n- ’ (V.33)

rae N -— MomuOCTb HA Baly AYTHEBOYO BEHTHAATOPa (MAM Ha Bajny AHIMOCOCA);
Tn — 3naucHHe Kod(duurenta nogesnoro HeficTBUA peMeHofi NepepauH
npuanMaeMoe pasnuiM 0,9.
DileKTPOABUTATENb BHOHPAIOT HCXOAA U3 TpebyeMol HOMHHAJIb-

HOH MolHOCTH Ny, onpedenseMoit no popmyae

Nu=kNu: (V.34)
rie  k —3Hauenue KO3h(pHIUEHTA 3allaca MOMMOCTH, fipHBEfeHHoro B Tabr. V.3,
Ta6auma V3
3navenns KoapdpuuueHTOB 3amaca MOWHOCTH [/ HEHTPOGEXKHMX BEHTHAATOPOB
Snauenne kosdduuyenTa sanaca npu coepnHeHNN
UEHTPOGCIKHHX BEHTHAATOPOB C IJEKTPONBHIATENAMH
Pacxopyemas MoUOCTb Ka
BaJdy 3JNEKTPOABHTrAaTENR B KGT Ha OAﬁOﬁ OCH WIH TpH
Ha peMmenuofl mepepaue NOMOL MydTH
00,5 2
» 1 1,5 1,156
2 1,3
5 1,2 11
Boaee 5 1,1 ’

JyTtbeBbie BEHTUAATOPH H AbLIMOCOCH TPELNOYTHTENbHEE YCTa-
HaBJAMBATL Ha OXHOM OCH C JCKTPOABHTATEAAMH, NMOITOMY NPH HX
sbifope CaelyeT CoO0GPa3OBLHIBATLCA € UHCAOM OGOPOTOB BHIMycCKae-
MBIX 3jekTpoaBHrareaelt (730, 970, 1450, 2900 o6/mun).

§ 38. PasmemeHue AyTbeBbIX M ABIMOCOCHBIX ArperaTos

Hns yMeHbileHH! JNHHB BO3LYXOMONBOAAIIMX KaHANOB HyThe-
BHIe arperatsl PacnojaaraioT o BOSMOXKHOCTH BGJIU3H 0GCHyXKUBae-
MHIX HMH KoTa08B, Ilas ocMoTpa, peMOHTA M OGCHAYKUBAHHS arpera-
TOB MEXJY HHUMH OCTaBJSIOT NPOXOAH IWIHPHHON He MeHee 700 mal.
Yro6nl BHGPallust He NepefaBaiach Ha 3NaHHe, KYThEBHIE aTpPerarsl
He yCTaHaBJHBAIOT Ha cTeHax. KaXIblli BeHTHAATOP A OTKIAIOUE-
‘HHS OT OOIlllel CeTH BO3AYXOBOJAOB HMeET 3aJBHXKKY KaK Ha BCachl-
BAIONIeM, TaK H Ha HarHeTaTeAbHOM nmaTpy6xe.

Bo3nyxoBoAn, npHcoefHHsAeMble K NYTbeBHIM BEHTHAATOPAM H
KOTJIaM, MOTYT OLITb NOJ3eMHBLIMH MAM HaiseMubiMH. IloxseMubie
BO3YXOBOAb BLUTOAHAIOT HPAMOYNONLHONO CEYeHUS H3 KHPNHYA HJIIH
Gerona. HanseMHble BO3NYXOBOAH Wallle BCETO GLIBAIOT METAMIHYR-
CKHEe TPAMOYTOJBHONO HJAH KPYIVIONo ceueHHS. VX NpUMEHSIOT B Oc-
HOBHOM NpPH BbICOKOM CTOSSHHH YPOBHS IPyHTOBHIX BOA. Boszyxoso-
Abl PACCUHTHIBAIOT HCXOAR U3 CKOPOCTH ABHXKEHHA BO3ZyXa B fipene-
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Jax 6—10 u/cex. Bo3ayx0BOAL!, NOABOLUMBIE K OTAEABHBIM KOTJIAM,.
CHaGKalOT 3afiBUKKAMH, TO3BOJAIOIMMH Pery;IupoBaTh W TNpeKpa-
I{aTh NOfady BO3AyXa.

JbiMOCOCH MPHCOEAMHAIOT BCAChlBAOUIMMH NaTPyGKaMH  UJIH
NpAMO K rasoxofy 3a BOLAHBIM SKOHOMAN3&POM, OTBOAALIHM rasbl B
6opoB, uan K G0poBy nepe AbiMOBOH TpyOoil. K BOmSHOMY 9KOHO-
Mal3epy JAbLIMOCOC NPUCOSTUHAIOT Tak, YTOOH Tasbl LNIM IO BCeMY
JKUBOMY (CEUEHHIO KOHOMafizepa, He OTKJIOHAACh K OIHOH CTOpOHE.

HarneiarenpHblfi maTpy6ok AbIMOCOCa MpHCOenuHsoT Auddyso-
POM HemoCpeACTBEHHO K AbIMOBO# TpyGe uam x GOPOBY, HayuieMy K
Tpy6Ge.

KaxXAbifi ALIMOCOC HMeeT Ha BCachiBAalOleM H HarHeTaTeJbHOM
narpy6xax mo 3aiBHKKe NJS OTKJIIOUEHHS HX OT TA30XOHOB, KOTIA
370 HeoGXORUMO.

Pasmellienne AyTbeBBIX BEHTHJIATOPOB H ABIMOCOCOB MOXHO Bbl-
HOJIHUTh KaK BHYTPH 34 aHHSA KOTEJNbHOM, Tak H 3a ero npefeiaMil
He pekoMenayercs ycTaHaB/jHBaTb TArO-IyTheBble MallIWHB! Ha OT-
KPBITOM BO3AyXe NPH pPAaCHOJOXKEHHH KOTEJNbHBIX CPefH KHJIOTro
MaccHBa.

§ 39. KoHCTpYKuus AbIMOBBIX TPYO

JbiMOBbIe TPYObI BLITOJNHSIOT KeJAe306eTOHHBLIMH, KHPIHUYHBIMH
H CTaJbHbIMU. [IpH CHKHUraHUH TOMINBA ¢ MaJbIM COJAEPIKAHHEM Ce-
pul (S5<<0,5%) ¥ npu ycAOBHH, YTO PACHETHbIe Pa3MepH ABIMOBLIX
TpyO0 He TpEBHIAIOT oONpeleteHHHXx npepgedoR (H < 35w
d< 1000 mu), AX MOXKHO BHIOJHATH CTAJbHBIMH. Bo BCeX ocCTajib-
HBIX CJydasix UX JeJaloT Ju60 KuPNHYHBIMH, JHGO kese300eTOHHbI-
Mu. CrajabHble ALIMOBbHe TPyObl IpH eCTECTBEHHOH THre AenaloT
OObIYHO LUHJIHHAPHYECKHMH H YCTaHABJIUBAIOT Ha KHPNHYHOM QyHHa-
MeHTe C LLOKOJIEM.

Tpy6ut BeicoTOfl 0T 20 10 100 4 1 mpu Ruamerpax or 0,8 mo 7 #
BHITIQIIHAIOT J#G0 W3 KAPIHYA CO ‘CTBOJOM KOHHUeCKO# (HopMbI, J1HG0:
U3 MOHOJIMTHOTO UM c6OpPHOTO GeToHa O CTBOOM HUJIHWHIADPHUYECKOR
¢opMbl. TpyGul BuicoTOfl CBBIe 120 # BHIMOJHAIOT TOJBKO Keje3o-
GeTOHHBIMH KOHHYecKOoN HopMbl. AupNNIHYIO KNAAKY ALIMOBHIX TPyG
BLLIOJIHAIOT U3 TOSACOB Pa3jIHUHOM TOJUIHHBI € TIOCTENEHHBIM yMeHb-
wenneM ee kBepxy. CHapyXu JJIs yBeJnYeHHsS YCTOHUHBOCTH TPYyOLt
HMeloT (hOpPMy YCeUeHHOTro KoHyca ¢ yKaonoM 0,02—0,03 no oTHomie-
HHIO K BepTuKaad, Hmxkuiolo uwactb TpyGun BbmicoTOR !/5—!/7 06-
el BLICOTHI TPYOH OGHIYHO BHIMOJHAIT B BHAE LUJIVHIPHYECKOTO
110K0J151. PyTepoOBKY KUPIHYHBIX ALIMOBHIX TPYO, Kak NpPaBHJIO, Ae-
JaI0T He Bhime !/3 BoicOTH Tpy6ul. PyTepoBka TO BCefi BHICOTE TPY-
6b HeoGxonuMa JHOIb IIPH MOKPOM clocoGe OTHeJeHHs JeTyuelr
30/1bI WJIH TIPH COOPYMKEHHH KeJe306eTOHHBIX TPYO.

Ceuenne NOABOJALINX I'a30X0A0B K KUPNHUHBIM # Keje3006eToH-
HBIM TpYGaM ROJKHO GbiThb Ha 25Y Goubiue NJOMIaAH BHIXOAHOTD
ceyenus TpyGu. Tlpu BBeflennd B TPyOy HeckoJbKHX GOpOBOB #a-
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TIPaBJASIOUME TMePeropoiKy (pacCeykH) YCTaHaBAHBAIOT TOJNBKO 3
TeX CJAyYasx, KOrja CKOpOCTb B HHXKHEfl 4acTH TPyObl paBHa CKO-
‘POCTAM BHIXOAA M3 MOABONALMX GOpoBOB HaK ‘Goabuie ux. B gumo-
BBHIX Tpy6ax, pafOoTalOlkX ¢ ec1eCTBeHHOMH TAroH, pasfendloniue ne-
PeropoIKH He BBIKJIA/bIBAIOT. Y OCHOBAHHA ALIMOBOH TPyGHl mpeny-
CMaTpHBAIOT YCTPOHCTBO I/ ynajeHHs B0Jbl. Jlaswl masa ynajeHus
30JI6 LOJ¥KHB GBITH XOPOLIO YTJIOTHeHB. Mcxolds u3 ycaoBHH Tpo-
H3BOACTBA paboT, AMaMeTp YCTbi KHPIHUHHIX TPYO HOJKeH ObITb
.He Menee 0,75 u.

F'nasa VI
fINTATENDBHBIE YCTPOVMICTBA U HACOCHBIE YCTAHOBKH

B 3aBHCHMOCTH OT XapakTepa Bbipa0aThiBaeMOT0 TEIIOHOCHTEIA
nogava BoALH B KOTJIH H NepeMellenne ee Mo TPyGONpoBOxaM OCy-
HIeCTBJIAIOTCA Pa3jIH4YHO, COOTBETCTBEHHO Pas3jHyaercid ¢ yCTaHaB-
JilBaeMoe 000opYyroBaHue.

§ 40. NapoBbie KoTeNbHbIE HU3KOrO HAaBIAEHUSA
(P < 0,7 aru)

B napoBbIX KOTeJbHBIX HH3KOTNO JABJCHHS THTATEAbHBE YCTPOil-
CTBa OObIUHO COCTOAT H3 KOHASHCAHOHHBIX NHTATENbHHX GaK0B H
TINTaTeJNbHBIX TPHGOPOB.

KouneHcauuoHHO-NIHTaTeAbHBIX 6aKOB yCTaHABAKBAIOT JH60 ABa,
JU60 ONMH, Pa3rOPOKEHHBIH nonojaaM. B 3TH Gakm C/HBaeTcd BO3-
BpallaeMblit OT noTpeduTeIeil KOHAeHcAT ¥ JOoOaBASETCS BOAA, KOM-
neHcHpyiomas eno norepu. TakuM 06pasoM, 3TH GakH TPeACTaBJs-
10T €000fi He TONbKO COOPHHKM KOHAEHCATA, HO H OCHOBHHlE HCTOY-
HUKH THTaTeJbHOH BOALI, HampaBdseMOH B JajbHefleM B KOTIbL,

Ec/IH KOTeJIbHbIe Pa3MellieHb! B OTACAbHHX 3NaHHAX W KOHIEH-
caT menecoo6pasHo BO3BPAIllaTh CaMOTEKOM, TO KOHASHCALUOHHO-
TnHTaTebHbe GaKy OOLIYHO pacnoJaralor B 3arayOaeHHHX (Ao OT-
MeTkH 3 M) nomemenusx. [Ipu Bo3BpaTe KOHAEHCATa OT TNOTPe-
‘Buresell o] JaBreHHEeM HEOOXONHMOCTb B 3aryyGJEeHHBIX NOMeIle-
HHAX, eCTECTBEHHO, OTIaLaer.

EMKOCTD KOHAEHCAIHOHHO-NHTATEIbHHX GaKoB AOMKHA ofecme-
YHBATh NpHeM KOHAEHCATa, a TaKXKe TMHTaHHEe KOTIOB B TEUeHHE He-
XOTOPOTO BpeMeHH, Naxe B CJIyyae NpeKpalleHHA MoJauu KOHAEHca-
Ta HJIH UCXOXHON BOAbI. Baku paccUATHIBAIOTCH HA XPaHeHHE 3amaca
.BOJBI, MOCTAaTOYHOHN I/ nuUTAHHA B TeueHue 1—2 « Boex paboraio-
AHX KOTJIOB, HO He MeHee J0-wmun 3amaca MO MAaKCHMAJbHOMY
pacxoly THTaTeNbHOH BOIHL.

Has muraHHs KOTVIOB yCTaHAB/AHBAIOT UEHTPOGEKHLIE H PYUHbIE
HAacoCH, a B OTACJIbHHIX CJAyYadx HCNOJb3YIOT XaBjeHHe BOJXOTPOBO-
Ja. Bui6Op MHTAaTENAbHHX TPHOOPOB 3aBHCHT OT TENJONPON3BOIH-
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TeJbHOCTH (71apONPOH3BOAUTENbHOCTH) KoTeabHol. Han6osee gacro

YCTaHaB/HBAIOT JBa UEHTPOOEKHLIX HacOoca, OAMH H3 KOTOPHIX MC-

TNOJIb3yeTca KakK paGouHf, a ApynoH — B KauecTse De3epBHOTO.
[TpoH3BOARTEAPHOCTD KaXKJAOIO H3 HAacOCOB JOMKHA GHITh He

Menee 1109 MarcuMajbHOH TNapONPOH3BOLHTEABHOCTH Beeil Xo-
TeJIbHO, T. €.

Duac = 1,1 Duaxc ) (Vl-l)

rae Dyao ~— NpOH3BONHTENBHOCTD KAXKIOTO HACOCA B Kaf4;
Dyaxe — MakcAMaJIbHA NPOH3BOAHTENBHOCTb BCEll KOTEJNLHOM B Kaf«.

TIpH npou3BONMTENLHOCTH KOTAOB MeHbmie $00 K2/4 yCTaHasin-
BAlOT OIMH LEHTPOGEKHBIi HaCOC H €lle pe3epBHLIH PydYHOH THTa-
TeJbHBIHl HacOC, a AJ9 KOTJIOB TPOH3BOAUTENBHOCTEIO g0 150 x2/4
YCTaHaBJIUBAIOT TOAbKO OJHH pyuHofi Hacoc. Hcmoab3osaTth BMecTo
YCTAHOBKH [pe3epBHOr0 NMHUTATeJbHOTO Hacoca AaBjeHue BOAOIPOBD-
Ja MOXHO JMilb B TOM CJIyYae, eciH OHO NpEBHINIaeT JaBJeHHE B
KOTJe xoTs OBl Ha | aTu.

Pacuernbifi Hanop NUTaTeJbHOTO HAacoCa ONPENENAIOT &0 HopMy-
Je

Huac= 1,15’ lOP"l“Hcefr M 800. Cm., (Vloz)

rhe P — paGouce maBaeuHe B KOTIaX B QT4;
Hger ~— CONPOTHBACHHE BCACHBAIOIErO H HarHeTaTeabHOro TPyGONPOBOAa,
BKJIIOYas PasHuLY B IEOMETPHUSCKHX OTMETKAX MEXIYy Ocblo Hacoca H
MECTOM BBOH2 BOAH B KoTen (06buno Heer=10-+20 x 800. c1.).

Yrto6u #30ekaTh CPhIBAa PaGOThl THTATEJbHLIX HACOCOB, 3aCaCH-
BalOUIHX BOJAY NMOBHIIEHHOH TeMIepaTyphl, WX 00I3aTeJIbHO pacio-
JaTaloT NMoxX 3aiauBoM. [IHTaTesIbHYI0O MarucCTpalb OT HaCOCOB K KOT-
JlaM BHITIOJHAIOT oAnHapHo#. [lomOGHYI0 MHUTATEJbHYIO yCTaHOBKY,
COCTOSIYIO H3 COBMEILIEHHOTO KOHIGHCAUMOHHO-NHTaTeJbHOr0 6aka
H OLHON NPYHIIB HACOCOB (TOJBLKO MHTATeNbHBIX), YaCTO HA3BLIBAIOT
ONHOCTYNIEHYATON H IPHMEHSHOT B KOTeJbHBLIX OTHOCHTENLHO HEGOMb-
ui0ofl TPOH3BOAUTENbHOCTH H TIPH OTCYTCTBHH TEepPMHYECKOH Heaspa-
LHH.
Ha puc. VI.1 npuseiena cxeMg TpyOOmpOBOAOB U TIHTATEAbHBIX
YCTpoficTB MapoBOf KOTeJbHOH HH3KONO AaBieHus. KoniaeHcanuoH-

Kardgneam_ | |

" u3 bodompobodal { {1
Puc. VL1. CxeMa tpyGonposozop n LHMWHE X-M%i ‘X% .
NUTaTeNbHHX YCTPOACTB DApOBO# 'I_\; e le o =l Mepenubrag B oman

KOTensHONM HH3KOTO HAaBJCHHSA . . ) h
. Y2 A

1 . 5

RTINS ‘

Heli Gak / paspesieH TIPOMeXYTOYHOH NeperopoAxkofi 2 momonaa,
STto T03BOJIAET B CayYae HEOOXOXHMOCTH OCYILeCTBISTb PEMOHT, a
fiPH UCTLITAHHUAX KOTeJbHON Hambojlee TOYHO OMPeAeNITh Pacxol
TofaBaeMO}t BOJB, a CASNOBATENbHO, H KOJHYECTBO BHIpabaThiBae-
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Moro mapa. Yro6bl yMeHBIUWTb TOIVIOUIEHHE THTaTeNbHON BOMOMN
KHCJIOpOJa BO3Ayxa, B 6akax IelecooGpa3sHo pa3MelllaTb INIaBalo-
mue gepeBsiHfble KPuHUKH 3. IInTaTtenbHble HeHTPOGEHKHBIE HACOCHE
4 u pyuHO# Hacoc 5 BLIGHPAIOT TakK, KaK ONKHCaHO BHIILE.

’

§ 41. MNapoBuie KoTeabHble ¢ AaBJieHHeM napa Bolte 0,7 amu

[Muranye mapoBLIX KOT/IOB BBHICOKOI0 NaBJIeHHS B OTIHuKE OF
TapOoBLIX KOTJAOB HH3KOTO NaBJeHHs OCYUeCTB/sSETCA MO ABYXCTY-
neHuatoit cxeMe. KoHdeHcaT Bo3Bpalaercs To-pexHeMy B KOHAEH-
calyoHHble Gakd, HO W3 HHX HacocaMH NepBoifl cTymeHH (T. €. KOH-
JeHCaTHLIMH HacocaMH) OH TNepekauyuBaeTcd He B KOTJIB, a B NHTa-
TeJbHble GaKu, PacloNoKeHHble Ha M3BECTHOH BHICOTE (HA OTMeTKe
ot +3 1o -+5 » or uucroro nosna). B atH ke Gaku AoGaBaseTcs H
HeoGXx0AHMas BOJa, BOCIONHAIONIAA NIOTEPH KOHAEHCATa, H JHUIb U3
3THX 6aKOB HACOCAMH BTOPOH CTyNeHH, HMeHHO THTaTeJbHLIMH Ha-
cOCaMH, BOJa NMOHaeTCsH B KOTVIHL.

[lofo6HOe ycaOXHeHHe CXeMbl THTaHHA ©OGecneYnBaeT H NOBH-
aeT HaNexHOCTb IKCIIyaTauun. K3 sarny6jeHHbIX TnOMelleHui
TIUTaTe/bHbiE HACOCH BLIHOCATCH K POHTY 06C/IyKHBAHHSA KOT/IOB, U
HX paboTa CTaHOBHTCA ‘60Jee yCTOHUMBOH, TaK KaK OHH HaXOHATCH
TIOYTH NOX TOCTOSHHBLIM THAPOCTATHYECKHM JaBJeHHeM, KpoMe TOro,
yHaeTcs COBMECTHTb JINTAaTeNbHbIfl Gak ¢ yCTPOHCTBAMH 1O TepPMH-
4yeCKOH BONONOATOTOBKE.

OuyeBuAHO, ecJaH KOHAEHCAT OT NoTpeGuTesefi BO3BpalaeTcs He
CaMOTeKOM, a ToJ KaBjeHHeM, TO CGOpPHbIE KOHAEHCAlHOHHbIe GaKH
# TlepexauuBaiolliie KOHICHCATHbIE HAcOCH MOXKHO He yCTpaHBaTh.
B a1OM ciyuae cxeMa NMTAHUf NPEeBpalllaeTcss B OXHOCTYNEHYATYIO.

EmkocTh GakoB a1 cGopa KOHZeHCAaTa TNPH aBTOMaTHYeCKOR
nepekauke MOXeT ObITb CBeleHa K eMKOCTH, BMellamomel KOHIeH-
car, nocrynusini 3a 10 mun. KOTAn ©OTONMHTENbHO-NIPOH3BOACTBEH-
HOTO Ha3HavYeHHS NOJIKHBI HMeTb eMKOCTb, BMeIlalollyl0 KOHIEHCAT,
nocrynuBiuni 3a 30 mun. Uro Ke Kacaercs €MKOCTH THTaTeJbHOID
faka, u, B 4aCTHOCTH, NHTaTeJAbHOr0 6aKa, COBMelleHHOro ¢ Aeaspa-
TODHLIM YCTPOHCTBOM, TO OHA NOJXHA COCTaBJATH: IJIA KOTENbHBIX
TIPOH3BOJUTENbHOCTBIO K0 30 7/4 — 40 mun MmO MaKCHMaJbHOMY pac-
XO1Y, AJM% KOTeJbHLIX NPOH3BOLUTEILHOCTHIO Gosee 30 T/u — 30 mun
N0 MakCHMajbHOMY pacxoldy. [IpH IpPOH3BOAMTEALHOCTH KOTeJbHOM
10 75 T4 ycraHaBAWBAIOT OAMH Gax-nea’paTop MHTATeNbHOH BOABI,
a npu Goibliell —He MeHee IBYX.

JIJ1a nHTaHHA TapoOBBLIX KOTJIOB BLICOKONO AaBJIeHHA YCTaHaBJIH-
BalOT He MeHe€ NBYX NHTATeJbHHX NPHOOPOB, KOTOpHIE NPHBOXATCH
B JeHCTBHe He3aBHCHMO OJuH 0T Apyroro. OxuH H3 npubopoB 004-
3aTeNbHO TOJKEH HMETDb 1apoBOfi NPHBOX.

HOns nopaun BOXH NPHMEHSIOT HEHTPOGEXKHHE H NapoBhie HacCd-
CHl M mapoBbie HHXKEKTOPhl. [lapOoBble MHXKEKTODH MOXHO YCTaHaB-

_JIiBaThb BMecT™O TNapoBblX HAacocoB. MOXKHO YycTaHaBauBaTh 00a Ii-
TaTeJbHHX TpHGOPa TOALKO € TAPOBLIM NPHBOAOM, a NPH NMHTAHHH
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KOTeJIbHOH 9/JeKTPO3Hepruefi OT ABYX He3aBHCHMBIX HCTOYHHKOB —
TCJIBKO € 9JIEKTPONPHBOLOM.

KosnuecTBo ycTaHaB/IHBaeMBIX HaCOCOB H HX TPOH3BOLUTEb-
HOCTb BHIGHPAIOT € TakHM PacyeToOM, YTOOHL! IPH OCTaHOBKE CaMOID
MOILIHOTO Hacoca CyMMapHasi fiofia4ya OCTABIUKWXCA HacoCOB Ghija He
MeHee 110% nHOMHHANBHON TapONPOH3BOXHTENBHOCTH BCEX PaGOUHX
KOTIOB

PacuyerHoe naB/leHne NMUTaTeNbHBIX HAaCcOCOB IPH yCTaHOBKe Ga-
KOB-1€a3paTopoB oNpenensior no popmyae

H=1,15.10 (Px— Pp) + Heer # 600. cm., (V1.3)

rie Py — pacuerHoe H3GHITOYHOe AaBJeHHe Napa B KOTIe B ary;
Py — n36prroutoe RaBieHHE B fea’paTope B aTU;

Heer — CymMMapHOe CONPOTHBJAEHHE Bcacbmaxomeﬁ W HaTHeTaTeNBHON Marucr-
panu Wwioc reoMeTpPHYecKasd PasHOCTb ypPOBHCH BOAH B Aeasparope H
6apabaue B M.

a1 nmepexauunBaHuA KOBAEHCATA W3 KOHIEHCALHOHHBIX GakoB 8
HuTaTe bHble §aKH, Kak MPaBHJIO, NIPUMEHSIOT LUeHTPOGeXHble Ha-
COCHI.

ITpon3BOAUTENBHOCTE 3THX ‘HACOCOB BHIGHPAIOT {10 MAKCHMAaJb-
HOMY KOJIH4eCTBY BO3BpallilaeMOro KOHJIEHCATa, a HX HAmNop — ¢ yue-
TOM II0TepPb JaBJeHHd B KOHAEGHCATONPOBOAE H BLICOTHI NMOABEMA
Konpencara (o6bruHo okoa0 10—20 u# 600. cr.). Ilurarenpubie Ma-
FHCTPAJH OT TIMTATEJAbHbIX HACOCOB K KOTJIAM BHICOKOTO I aBJICHHS
BLITIOJIHSTIOT ABOMHBIMU.

Ha puc. VI.2 npuBemena cxeMa ABYXCTYNEHYaToro NHTAHHL Ha-
‘POBHIX KOTJIOB BBICOKOTO AaBienud. Il cHuXKeHHS BBHICOTH Pacho-

JLlofabounas Bode us x6.0.

Puc. V12, Cxema ZAByXCTyNeHYaTHX
TYTATeJAbUBIX  YCTPOACTB mapoOBOil P Bo3dywrsie
Te/MbHOfi BHICOKOTO JaBiIeHHA Kondencam

" liap SKommt

"™ Repenubuan

Cayennas
JIOXKEHHSI MHTaTeIbHOTO 6aka-AeaspaTopa / HAZ YPOBHEM PacmoJid-
XeHHs THTATeJNbHHIX HacocOB (UleHTpOGexkHOro 2 M NapoBor),
nopmneBoro 3), a Takke A Gojee 3(PeKTHBHOTO HCIHOIB30OBAHHSA
BOJAHBIX YKOHOMAH3epOB Ha BCacChHBaIOlIeH NMHTATeNbHON MarucTpa-
JIM yCTaHaBJIHBAIOT BOMOBONSHON TeINIOOOMEHHHK 4, CHHXKaIOWHRA
TeMnepaTypy NHTaTeNbHO! BoAw g0 70—80°C.

§ 42. Boporpeiinbie KoTe/bHbIE

Bojorpefiible KOTeJbHHE yCTaHOBKHM TIpeJHa3HaueHb! JJd ©Ha6-
JKeHus ropaueil BOLOH cHcTeM TeNMIOCHAGKeHUsA. DTH CHCTEMB MOTYT
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OHITb 3aKpHITHIE, KOIIAa B HHX, 3a HCKAIOYeHHEM He3HaUHTEJbHHX
106aBOK HCXOAHOH BOAL!, BOCNONHAIOMEH HeH3GeXKHble YTeUKH H3-3a
HONJOTHOCTEH, NUPKYJAUPYET N0 CYIIeCTBY ONHA H Ta XK€ BOJAA, W
OTKPHITbIe, KOTJa H3 CHCTEMH Ha HYXAH ropfuero BOJLOCHAGKEHHS
peryJasipHo OTGHpaercs ropsyas BoAA J0 305;0 ofmero pacxoza, a
unorpa u Goaée. B vTOM cilyyae U NMONOAHEHHE UCXOAHON BOHNOH K
CMeHa ee B CHCTeMe 3HaYHTe/NbHHL.

CxeMa TPYGOIPOBOLOB M YCTaHaBAUBAEMHX HaCOCOB B CHCTEMe
TeIIOCHA0KeHH s ¢ BONOTPEHHLIME KOTIAMH NpHBEJEHA Ha PHC.
V1.3. OCHOBHHIME HACOCAMH C TOYKH 3DEHHR MX MaKCHMaJbHo# Tpo-

F P¢ p -—p.__p.7
a A
"3 a;ﬂmpoﬂoﬂa :

—d = U X0.0 une us

3 % A é Prc. VI3, Cxema ycraHOBKH Haco-
- - e auigynampe con” & mx o6BA3Ka B BOXOTpeltHOL:
4 ‘3 / J KOTeJIbHOH yCTauoBKe

=
. f °
% T P—p—
y 3 Lowova- 3 mennocemu
Bmentocems  \-p—n —Il-—/l——ll—f-//- ‘

H3IBOLHTEJNbHOCTH NIPH NepeMellleHUN BOJABI N0 koTiaM I # TpyGonpo-
BOJlaM CHCTEMB! SBJAIOTCS ceTeBble HacoCH 2. [lpoH3BOAHTENBHOCTD
CETEBLIX HACOCOB ONPEALIFIOT 10 ‘hopMyie

Q
Dey = —22S_ ypy, (V1.4)
1LY S
rie  Qpace — MakcuMaibHag TelIOBaA HarpysKa B KKGA[4;
Atppca=t5oRy —1 gggq — NpUHATHIA pacueTHHil Depenmajy TeMmeparyp ro-
padelt H o6paTuoit BoAH B 2pad.

[losnoe pacuerTHoe paBieHue, CO3/laBaeMoe ceTeBHMH HACOCAMH,
onpexensencsd no hopmyae

Hpacq=Hx+Hn.c+ Hu,c M 806. cm. (VI'S)

rie Hx — nasnenue, TepaeMoe B KoTenbuod, B & 800. CT.;
Hg.c — nabinenve, tepseMoe B HapYXKHHX TEINIOCETAX, B # 800, cT.;
Hy.¢ — BapaeHpE, TepaeMoe B MeCTHON cHCTEMe OTOMJIEHH:, B # 800. CT.

ITpi 3akpHITHIX cHCTeMax OGBIYHO YCTaHABJHBAIOT NBAa CETEBBLIX
Hacoca, u3 KOTOPHIX OJWH HCIOJAb3YIOT B KauecTse paboyero, a Apy-
rofi — pesepBHOr0. B OTKPHITHIX cucTeMax, Kak fipaBHJ]0, ycTaHas-
JHBAIOT TPH CETeBLIX HACOCa; TaK Kak NPOH3BOAUTEJIbHOCTb CHCTEMB
B JleTHEe BPEMS 3HAUHTE/IbHO CHHKAETCd, MOSTOMY TPeTHil CeTeBOR
Hacoc paGoTaer Jillb B JieTHEE BPEMS.

Jl1s BOCHOJHEHHS yTeuek B CHCTeMe M Jas ofecneyeHHs HYXA
ropsyero BOAOCHAGKeHHs1 NPH OTKPHTHX CXeMaX YCTaHABJHBAIOT
NOANHTOYHbIe Hacoch 3. UMcao ycTaHaBAHBa€MHX TIOANHTOUHAIX
HacoCOB NPHHHMAIOT ©OGLIYHO He MeHee JBYX, H3 KOTODHIX ORHH
pesepBHblii. [IpOH3BOANTEILHOCTD TOANMHTOYHEIX HACOCOB OMpeHes
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JAFI0T NO pacueTHONl BeJHYHHE YACOBOH NOANMTKH: TNPH 3aKPHTHX
CHCTEMax ee MPUHHMalOT B pasmepe '1—2% wyacosoro pacxona ce-
TeBo#l BOJBI, HPH OTKPHITHIX CHCTEMaX — B pasMepe MaKCHMAJbHOIO
4aCcoBOT0 pacxoja BOAL Ha TOpAuee BOROCHaGKeHWEe TJIIOC pPacxojx
#Ha YTeuKy.

Hanop, cosnasaeMblli MOZNHTOYHBIMA HACOCaMH, JOJKeH obec-
TleYHBaTh HEBCKUIAHHE BOJL HAa BHIXOJE H3 KOTEJbHOH H OIpenens-
€1CS CTaTHYEeCKHM JaBJeHHeM CHCTeMbl. B 3aBuCHMOCTH OT TeMmnepa-
Type! BOAB B CHCTeMe pacnoiarfaeMblii Hanop HaxoXMTcd B Tpele-
nax 30—60 m 600. cr. TlonnHTOUHBIE HACOCH TPHCOSAHHAIOT BO BCa-
CHLIBAIOULYIO MAarMcTpalb CETeBHIX HACOCOB M 0GecneynBaloT 3aHaH-
#0e JaBjieHHe B 0GpaTHON JHHHK TENJIOBOH CETH.

Uro6bl H3GexkaTh BhIMajeHHsd POCHl Ha KOHBEKTHBHBIX IIOBepX-
HOCTAX BOJNOTIPEHHLIX KOTJIOB M 9KOHOMafisepoB (0 4eM OHIO €Ka-
3aHO paHee), B BOJAOTPEAHLIX KOTENbHRX YCTaHOBKaxX yCTaHaBJHBa-
10T MOAMELIHBAIOI e WIH DPeUMpPKy/IauHoHHbIe Hacoch 4. ITpousso-
JHTEAbHOCTb PENUPKYJIALHOHHHIX HAaCcOCOB JJIS 3aKDHITHIX CHCTeM
TeIVIOCHAGXKEHAS ONPeeISIOT NPH TeMNepaType Hapy:KHOTO BO3Ay-
xa f4y=0° a pacueTHbIfi HanoOp —B 3aBHCHMOCTH OT THADaBJHYECKHX
COTPOTHBAEHHHA PenHpKYIALHOHHOrO Koabla, flepembruka 5 cayxRur
IJ14 pacxoJlaXkHBaHHA BOAbl, NOCTYNAOWEeH B TENJIOBYIO CETb.

B cucreMax TemJIOCHAGXKeHHA H BOJONDERHBIX KOTEJAbHBIX IIPHME-
HAIOTCA LEHTPOGeXHbIe HACOCH ¢ MPHBOXOM OT SJIEKTPOABHraTesel.
B cootBercTBuy ¢ npaBuiaaMu I'ocroprexHalsopa KoTeJbHHE € KOT-
JaMH TeIJIONPOU3BOAUTENbHOCTHIO 0T 4 J'Kaafe w Bbie obecimeyn-
|alOTCA JByMA HE3aBUCHMBIMM TIOABOJNAMHM TNHTAHHA 3JIEKTPOMPH-
BOJOB.

Kak uenrpoGexkHble, TaK ¥ TOPIIHEBbIE HACOCH MO DacuyeTHOMY
Hanopy W pacyeTHOH TNPOH3BOAUTEIBHOCTH TONOHPAIOTCA IO CHe-
HHaJbHBIM KaTasoraM. MoOIIHOCTb, pacxolyeMas Ha Baly MIeHTpPO-
$eXKHOTO Hacoca, onpejeseTcs 1o popMyJe

Dy Hiy

2 BH V1.6
% 102.3600 v, Kertt, (VL.6)

tiie Dg — pacueTHas NPOU3BOLHTENLHOCTD Hacoca B 4/4;
Hs — pacuetHoe JaBieH#e B M 800. CT.;
1}g — 3HaueHue ko3P PuNUCHTA NONESHOTO AeHcTBHS Hacoca,

Taasa VI
BOJAONOArOTOBKA

§ 43. O6mue nonoxKeHus

HcxoaHaa BoZa, mOCTynamounlag U3 X03%HCTBeHHO-NIHTHEBLIX BOAOD-
fipOBOJOB, aPTE3HAHCKHX CKBAXKWH WIH M3 TOBGDXHOCTHHIX BOAO€-
MOB, COJEpPIKHT PasjnuHble TIPHMecH.
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[lpumecy, colepxamiecs B NPHPOLHOH BOAE, MO CTENEHH Kpyll-
HOCTH HX 9aCTHI| IOAPa3AeIFIOTCA HAa TPH IPYNILL

I. MexannuecKkre — B3BellieHHbIe BellieCTBA B BHAE YaCTH Tec-
Ka, rauHb B Ap. oT 0,2 MK ¥ BHILIE, CIOCOGHBEIE C TeYeHHEM BPEMEHH
OTCTauBaThCd. *

2. KomrounHo-pacTBOpPeHHbIe — COSHHEHHS Kejesa, aJIOMHHUA,
Kpemuus u ap. ot 0,001 po 0,2 uk, He oTcTaHBalOlUiHecsH Aaxke B Te-
yeHHe JNJINTEJNbHOTO BPeMeHH.

3. HlcTHHHO-PACTBODPEHHBIE — NPHUMECH, COCTOSIME N3 AJIEKTPI~
JIHTOB (BellecTs, MOJIEKYJIH KOTOPHIX PaclanaloTcs Ha HOHBI, B 4acT-
HOCTH KapGOHATH Ka/Jbluf M MarHus) H He3JeKTPOJHTOB (Beliecrs,
HC pacrnajamomuxcs Ha HOHb, HMEHHO KHCJOpPOJa, a30Ta, YIVIeKHC-
JIOTO rasa).

B 3aBHCHMOCTH OT TeX W/IH MHHIX NpUMeced H3MeHSIOTCS NMOKa-
3aresy KayecTBa BOJBL.

OcHOBHbIe TOKa3aTesd KauyecTBa BOMLBI:

1) npospaunocTb — cofepxkanne B 1 x2 BOJAB B3BellleHHHIX yac-
THIL B M2, JIETKO yAaJdseMbIX mpH duabTpauun (me/ke);

2) CyXoH OCTAaTOK — OCajOK B M2, COCTOSINUHA H3 MHHEPaabHBIX
H opraHuyeckux IpHMeceill, moJqydYeHHbIl nocae BHIOapuBanud 1 Ke
npodHIbTPOBAHHON BOAB M NOCHe €r0 BhICylIMBaHuA (M2/ke);

3) MuHepaJbHBIfi OCTAaTOK (Wau oGllee cojecofepmxaHue) — 06-
Uiee KOJNHMYECTBO MHHepaibHHIX BeLIeCTB B M2, PACTBOPEHHBIX B 1l xe
BOAM! ‘(M2/K2);

4) OKHCJIAeMOCTb — KOCBEHHBIl TOKa3aTeJb 3arpsA3HeHHs BOAB.
OpraHMYecKMMH TPHMECIMH, XapakKTepH3yercs B ONpeleseHHBIX ycC-
JIOBHSIX PacXOJOM KHCIODOAa Ha HX OKHCJICHMe, BLIDAXKAeTCis B M2
KucIopofia Ha 1 ke BoAw (me/ke);

5) KecTKOCTb — COAepKaHue B 1 x2 BOAH PACTBOPOHHLIX CoOJeit
KaJbll¥si W MaTHHS; BBHpaXkaerncs B MHIJIHNPAMM-IKBHBAJEHTAX
(me-axs/xe);

6) IeJOouYHOCTh —cOfepKaHHe B | K2 BOJW PacCTBOPEHHLIX THU-
paroB, KapGoHaToB ¥ GHKaPGOHATOB; BHIPAXKAETC B MHJIHIPaMM-
3KBHBAJICHTaX '(Me-3K6/K2); .

7) cTeneHb KHCJAOTHOCTH MM INEJOYHOCTH — XapaKTepH3yeTCs
COCTaBOM PaCTBOPEHHBIX COJIell H Ta30B H ONPENeseTcs KOHLUEHTpa-
uye# BOXOPOAHBIX HJIM THIPOKCHJABHBIX HOHOB, 00pasylonluxcs HpH
AHCCOUMAlHK (pacllelleHnt) BOABL Bhipaxkaerca seanuunolt pH.
[pyu pH =7 Boxuuiii pacTsop HefiTpaneHn; 4yeM Gauxe pH x nymo, Tem
CH/IbHEe KHCJOTHOCTb, a ueM Ganxe pH x 14, Tem cuabHee Len0d-
HOCTb;

8) conepxaHHe pacTBOPEHHBIX arpecCHBHO-KOPPO3SHOHHLIX rasos
(kucj0poX, yTaeKuc/a0Ta, CepOBOLOPOA, aMMHaK) B 2 Ha 1 k2 BO-
bl (me/ke).

Has HopManbHo# 1 GesapapHfiHOf (pPaGOTHl KOTeJNbHHIX YCTaHO-
BOK HCXONHAas BOJa NOKHA 00janaTh ONpPEAeJEHHLIMU KauyeCTBaMH,
a ©C/IH OHH He OTBEYaIOT TPeGyeMHM, TO BOLY HEOOXOXHMO COOTBET-
CTBeHHO OOpabaThiBaTh. Eciu B BoJe HaXOAATCH B3BEIUIEHHbIE IpH-
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MecH W MOBbLILIEHA €€ UIIOYHOCTDb, TO BOJA BCICHHUBAaETCHd M NpOuc-
XOAHUT BblﬁpOC €e i3 KOTJIOB B NaponpoBOAbl, yXyAllaeTCs KauecTso
Bbl-pa-ﬁaTHBaeMO.I‘O napa, NMOBBIIIAETCH ero BJAXKHOCTb, yBeJHYNBa-
€TCH LWJIaMOCOAepIKaHue.

TIpy noHUKeHHOM 1IeJIOYHOCTH BOABL M HaJIMYHH B Hell pacTBOPeH-
HbIX Ta30B YCHIHBAeTCA NMPOLECC KOPDPO3HH, T. €. pasbeflaHhe W U3DL-
A3BJIEHHe CTeHOK KOTJOB. Ilpu noOBpIIEHHON WIENOYHOCTH Halai0xa-
I0TCA SBJASHHSA MEXKPHCTAMINTHON KOPPO3HU (HIH LINOUHOH XPymn-
KOCTH MeTajaja), T. e. MOAB/JeHHe TPeIllMH B 3aKJAENOYHLIX LIBaxX M
$a3BaJbIOBAaHHBIX KOHIAX KHIATHABHLIX H 9KPaHHbIX TPYO.

Haxonen, npu NOBBIMEHHOH KeCTKOCTH, T. €. GOJBILIOM COLep-
XaHWH DaACTBOPEHHBIX COJell KajAblUMa W MarHus, Ha CTeHKax KOTJIOB
YCH/IEHHO OTJIaraeTcqd HaKUIb.

Takum o6pasoM, 06paGoTka BOAL B OOWEM Cjlyuae MpeAycMar-
puBaer: 1) ylajeHne B3BelleHHHX npuMecell; 2) cHUKeHHe XKeCT-
xoctd (T. e. ee ymsaruenue); 3) NoAnep:KaHHE ONPENeJEHHOH BeJH-
YHHB LIEJOYHOCTH; 4) CHHXKeHMe OGIIEro CoJecofiep:KaHug; 5) yna-
JIeHHe PacTBOPSHHBIX anpeccHBHbIX Ia30B (Og u COg).

Pentaioliee 3HaueHne Ha BHGOP cxeMH BOJOMOATOTOBKH OKasbl-
BaeT oflee cotecofepkanne. O6llee conecofepKaHHe —pe3ybTaT
HaJHYus B BOJE CJefyIOUHX KOMIOHEHTOB:

1) conefi, Bh3LIBalOIKX HakuneoOpa3oBaHHe, K KOTOPHIM OTHO-
carcs cyavpare (CaSO,; MgSOs) u  xaopunbt (CaCly, MgCly),
0OGyC/IOBNMBAIONIYE HEKAaPGOHATHYIO (WIH INOCTOSHHYIO) KECTKOCThb
(ux), n 6ukapGonater [Ca(HCOs)s] u [Mg(HCOs):], o6ycios-
JuBapIiMe KapGoHaTHYIO (WM BPeMEeHHYI0) KeCcTKOCTb (%x), a co-
BMectHo ¢ ruaparaMu (NaOH) u kapGonmaramu (CaCOsMgCO;) —
eJ0YHOCTh;

2) «cosell, He Buhi3bBalomux HakuneoGpasosaHus [(NaCl,
Na28i03, FeSO4, Al(SO4)3 ur. .ll.];

3) opraHHYecKHX H APYTHX COelHHEHHU. :
CyMMa NOCTOSHHON H BPeMeHHO!l XKeCTKOCTH COCTaBJser OOIyIO
#KeCTKOCTD

Koy, g -+ oy == KCos . (VIL.1)

CojepxKaHue LIEAOYHOCTA OGBIYHO NPHHAMAIOT SKBUBATEHTHHIM
coxepKaHHIO BPEMEHHO KeCTKOCTH (T. e. KapGonarnoil). Kak xkect-
KOCTb, TaK M LIEJOYHOCTb H3MEDPAIOT B YC/AOBHBIX €NHWHHIAX — MHJI-
JUTPaMM-3KBHBANEHTAX, OTHECEHHBIX K | k2 BOAM (Me-3Kks/Ke).

Bce nmpupomHbie - BOAB 110, cOmepKaHHIO CoNed )KeCTKOCTH # CyXO0-
ro ocraTka MOXHO yCJOBHO TMOLPasNe]uTh Ha TPH rpymnsl (Taba.
VIIL1).

159

Onextponnas 6ubnuoTeka http://tgv khstu.ru/



Ta6auna VILL

Cyzxoii
oo | OSSLTE | K g | Ot g
I , Job Ho 3 Ho 250
11 5—10 3—6 950—800
11 10—15 6—9 800—1200

B ta6a. VIL.2 an9 Hexorophix pex u Bogoxpanuaum CCCP npu-
BONATCS HaHHBIE O JKeCTKOCTH BOIH M OOJEPXKaHHH B Hell CyXoro
OCTaTKa.

Ta6nuna VIL2
JKecTKoeTh U COmePIKAHUE CYXOr0 OCTATKA B BOJAS HEKOTOPHIX PEK
u sogoxpannaum CCCP

M ]
JKecTKOCTb g JKecTkocTb E
HanumeroBaRRe B uz-oK6|K2 S Hanuenosanue B uz-sKe/Kz g
e e ol X 2
BOJIOX| moy .| 8% X Y . S
Hoxe oomes| gamen | B ? obman | koo | E¥
nocroauxas) © nocrosagas] ©®
Amrapa . . ..} 1,270 0,48 |105,7{Hesa . . . . . 0,56 0,3 49,4
Amyp . . . .. 1,45( 0,43 |132,4/Heman . . . .| 4,22 0,53 | 856,5
Amy-Japbs .15,76] 2,83 |754,6106p . .. . .} 3,8 0,57 {123,8
Beqas . . . .1 2,33 0,73 [535,6(0Oxa .. ... .1 6,69 2,64 {|527,1
Boara ... .| 2,44 0,19 193 |Tlewopa . . . .| 0,9 — 75,3
Boaxos . . . .} 1,47 0,58 1128,41Cen. Opuna . .| 4,41 1,88 | 348
Hecna - .1 4,28 — 366,7|Cee. Homen . .| 8,37 — 875,56
JHgenp .1 4,21 0,89 1371, 4ToGonx . . . .| 8,22 — 11203,1
Hom ..... 5,1 0,68 {451 lITomn . . .. . 1,73 0,69 |127,2
Enuceit . . . .{ 1,45 0,46 |[123 |{Yynmcxkoe osepo .| 2,16 0,59 | 171,9
3anaguas [Isrnal 3,2 0,57 |259,1| Bogoxpamummma:
Hprbmr . . . .| 1,64 0,71 {134 PuiOnHCKOE 2,16 0,46 | 172,6
Kama . ... .| 4,55 2,72 |549, Lumasuckoe .| 6,43 1,68 | 558,8
Mockpa . . . .| 5,73 0,64 ,

§ 44. PuabTpanusa U KoaryasuMs NATaTeAbHO# BOAKI

Boay H3 MOBepXHOCTHHX BOX0EMOB JJIf YJAajJeHHs H3 Hee B3Be-
IIEHHHX M KOVIJIOMZHHIX mpuMmecelt (DHABTPYIOT H KOAryJaHPYIOT B
ChelnaJbHHX YCTPONCTBAX — MeXaHH4Yeokux uabrpax. Boxy npo-
TyCKalOT yepe3 NMOPHCTHIe MaTeéPHaJH: KBAapOEBHH JiecoX, Apobie-
HbI aHTPaINUT ¥ MPaMOPHYIO KPOIIKYy € pasMepaMu 3epeH MarepHa-
aa 0,6—1 mm. Pasmepn Mexanuwdeckux Quabtpos (taGa. VIIL3)
BHIGHPAIOT MPH 3afaHHON BHCOTe 3arpyskn h=800--1000 mum no
CROPOCTH DHIbTPAIUH, OTHECEHHON KO BCEMY TIONEPEYHOMY CeUeHHIOo
buabTpylolmero Mareprana u paBHO# 5—12 ue/4.

Jng ocBoGOXKACHNS BOAL OT KOJNIOHAHHX NpHMecel NpHMEHAIO)
KOAry/snuio (CBEPTHBaHHE), T. €. BBOAAT B 06pabaTHiBaeMyl0 BOXY
J0 ee MeXaHHYecKOH «pHAbTpali#d¥ XOpOIIO PacCTBOPHMBIE CePHOKHC-
Jble (HJIH XJOPHCTHIE) 00K aTIOMHHHSA WM 2Kelesa.

- -HauGospiee pacnpocrpaHeHde NOAYYWI CEPHOKHC/IBIH aqoMH-
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Ta6auia VIL3
OCHOBHbIe pasmepnl ONHOMOTOMHBIX MEXAHHUECKHX OCBETJIHTENbHBX (BHALTPOB

IimametpBan | 377 | 478 1 720 | 820 | 1000 | 1500 | 2000 | 2500 | 3000{3400

OGmas Brico- | 2400 | 2400 [ 2600 | 2600 | 2925 [ 3310 | 3650 | 3990 | 4250[4375
Ta B M

Iaowangs no-
NepedHoro
CeueHHs
M ., 10,0910,18]0,41]|0,53/0,78|1,7813,2 |5 7,05]9,25:

Hult — raunozem [Ala(SO4)3). Cyrounnifi pacxol xoarvisHTa on-
penensercs no gopmyae

24Q, , 9
T = ————"1'0%0—"‘1"— K2fcymku, (VIL.2)

rie Qs.n — NPOU3BOIUTENLHOCT: BOJONOATOTOBKH B M3/4;
Sy — skBHBaNeHT OGeapoAHOro xoaryasuta Aas Alx(SOys)s npussMaeMblil
paBHBIM ~57;
gx — MaKCHMa/jbHasi Q03a KoaTyiasHTa, papHasg 0,6—1 mez-sxs/xe,

Cytounniit pacxof pacTsopa KoaryJlsHTa OBPefessior no ¢op-
MyJe

QY- 100
1000 p ¢

rae QY™ — naxonures mo dopuyne (V11.2);
p— XOHUEHTpalusA Ge3BONHOTr0 XOAryJsHTa B JO3HPYEMOM PacTBOPE,
oSbiuHo npunnMalor 5—10%;
© — NJOTHOCTD pacTBOpa KOaryafHTa Moxer ObiTe NPHHATA paBHOM
1,06—1 7/a.

O6vem ZosaTopa A1 KOarylsHTa LOJNKEH 0GeCleYHTb Hemlpe-
pEiBHYIO pafoTy ycTaHOBKH B TedeHHe 10—12 4. CoBMecrHyl0 ofpa-
60TKy BOAH (uabTpauuedl U KoaryJsiluedi NpUMeHSIOT NPH COLep-
)KaHUH B3BelIeHHHX BelllecTB Goaee 150 me/ke.

B npaktuke KCIAyaTalMy KOTEJbHEX YCTAaHOBOK (HALTpauus 1
KOaryJssillus, KaK NPaBulo, 000CO6/IEHHO HE MPHMEHSIOTCH; OOHUHO
HX HCIIOJIb3YIOT COBMECTHO C BOJOYMATYCHHEM,

§ 45. CHuKeHHne KEeCTKOCTH u nopAcpKaHue TpedyeMoii
BeJIMYMHDI IEJ0YHOCTH B NHTATENbHONM Bope

Ora 06paboTKa BOABE 3aBHCHT OT KauyeCTBA M KOJHYECTBA ,ngtSae-
JIsleMO#i BOABI, THIIA KOTeJbHHX anperaTos, apaMeTpPOB mapa, Hop-
MEl coAep)KaHUs COJIe, leJ0o4d, CyXON0 OCTaTKa H ijiaMa B KOT-
ncpofi Bone. OUEBHAHO, YTO 45 NIADOBHIX KOTEAbHHX NOZOGHAA
ob6paGoTka BOJAH HUMeeT G6oJjee CyLIECTBEHHOE 3HA4YeHHe, YeM A
BOJOTpeiiHEIX. B BOZOTpefHHIX KOTeJbHBIX (TP OTCYTCTBHM HENO-
CpeacTBSHHOrO BOAOpasbopa Ha ropauee BONOCHAGKEHHE) B CHCTe-

Vit = M3cymxd, (VIL3)
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Me LHDKYJHUDYeT OfHA M Ta 1Ke BOZa (3a MCKIIOYEHHEM He3uauu-
TeJbHHX N06aBOK Ha YTeUKH), TIPUYEM B KOTJAX OHA TOJBKC
HanpeBaercs. B NapoBHX e KOTeNbHHIX TOCTYNaomias B NapoBHe
KOT/H NUTaTe/NbHad BOJA (M3-3a TOTEPh KOHIGHCATA) TOCTOSHHO
HOTOJHAETCS HCXOAHON BOXOW, H 3Ta BOAA He TOJNBKO HarpeBaercd,
#o M noABepraerca ucmapenuto. Coum, comepikamuecs B HCXOMHOR
BOJe, HE BHIHOCATCA C TIapoM, a OCTAlOTCS B KOTJOBOH BOAe, mocre-
NeHHO yXyauas ee coctas. [/a nmognepxaHus KOHUEHTpauuy conef
KOT/NIOBOH BOABI Ha JO/MKHOM YpOBHe ee YaCTHUYHO, TIOCTOAHHO HJH
nepHOANYecKH OGHOBAAIOT, DTa ONepallisi Ha3biBaeTcsd COOTBETCTBEH-
HO NOCTOSIHHON (HenpeprBHON) MM TEPUOAUYECKON NPOAYBKOH.

_ HenpephiBHyio NpoAyBKYy OCYIIECTB/ASIOT M3 YYacCTKOB KOT/a, Nie
NPeAnoNaraeTCs MaKCHMaJbHasi KOHIEHTPAuus pPaCTBOPEHHHIX B8e-
mects (B GOMBIIMHCTBE ClyuaeB H3 BepxHux GapabanoB), a mepuo-
AHYeCKYI0 — H3 MECT CKOMJEHHs laaMa (u3 HWKHUX GapaGaHOB M
xoanexkTopos). O6e mpoxyBkH (kak mepBas, TaK M BTOpasf) CBA3a-
fibl ¢ NOTEpPAMH Tenja, MO3TOMY HX CTPeMATCS CHH3UTb, NPUMEHAs
Ty HJIH HHYIO BONOTIOATOTOBKY.

B 0oTONHTENbHO-TPOM3BOACTBEHHEIX KOTEJAbHBIX MPHMEHSIOT Kak
JOKOTJIOBYIO, TaK H BHYTPHKOTJIOBYIO 00pa6oTKy BOIHL.

B cooTBercTBHH ¢ npaBunaMk I'ocroprexHamsopa ROXOTIOBas
o6paboTKa BOAH AOJKHA TPEAYCMATPUBATLCA: a) AJA [1apOBHIX KOT-
JIOB IPOHM3BOAMTENbHOCTbIO Goaee 0,7 T/4; 6) JAid NMapoBHIX KOT/OB,
HMEIOLMX 3KpaHHBE TNOBEPXHOCTH HarpeBa, HE3aBUCUMO OT HMX na-
PONPOHIBOJUTENBHOCTH W JaBJeHUA; B) AN HE3KPaHHPOBAHHLIX
NapoBLHIX KOTJIOB, paGoTalolinX Ha rase M MasyTe; r) JJd Tapo-
8bIX YYTYHHBLIX CEKUHOHHBIX KOTJIOB; X) JAJA BCeX BORONPEHHBIX
KOTJIOB.

BuyTpukoTioBag o6paGoTKa MOMKET OHITh JONylIeHa BO BCexX
OCTaJIbHBIX CIy4YasX H, B YaCTHOCTH, B BHJE MCKJIOUEHHS AJIS KOTIOB
JKBP-2,5-13 u JKBP-4-13, xorfia: a) k BhipaGaThiBaeMOMY, HacH-
{IeHHOMY Napy He NpPeAbABAAETCS MNOBHINEHHHIX TpeOoBaHHUM;
6) CKHTaeTCs TBepAOe TONJMBO NPH HOMHHAJABHOHR TEMJIONPOH3BOAM-
TeJIbHOCTH; B) B NHTaTeJbHOI BOJe CONEPKATCA B OCHOBHOM COJH
BPeMeHHOH JMKeCTKOCTH M I) NOTepH KOHAEHCaTa He3HAUUTeJIbHH H
MaJo Y4CA0 9acOB UCNOJIbL3OBaHUA KOT/IOB.

W3 cnocoGoB HOKOTNIOBOH 06paGOTKH B OCHOBHOM TIPHMEHAIOT
$eT0Jl KaTHOHHOTO oOMeHa. MeTon ocaklIeHHs, OCyIEeCTBAAEMHH B
COJI0-U3BECTKOBHIX BOJOOUUCTHTENAX, H3-32 FPOMO3AKOCTH 0GOpylO-
BaHHA H HEMOCTATOUHO MIYOOKOTO YMSIYeHHS B HacTosdllee BpeMs
£1049TH He BPUMEHSIOT. :

HauGonee pacnpoctpaHeHHEIM €NOoco60M BHYTPUKOTI0BOA o6pa-
GOTKH BOAL! ABJAETCA NpUCaiKa B KOTIOBYIO BOLY XHMHYECKHX pea-
TeHTOB, NEPeBOAAMMUX COMM MECTKOCTH B IUNaM, ¢ ROCACAYIOMMM
yAajleHHeM ero B3 KOTJI0B IpOLyBKOf. '

Tlponysxa /T Bripakaercsd B NpoueHTaX H He JOJNXKHA NpeBHaTh
10% mnaponpon3BOAUTENbHOCTH KoTaa u 25% pacxona noGasounok
soabl, Eciy peuunHa TNPOAYBKH MO CYXOMY OCTaTKy dpesblilaer
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2%, TO NPHMEHAIOT KaK HEeNPEPHBHYIO, Tak H nepHONHYECKYIO Npo-
AyBKY WJIH TOJNBKO TIepuOMHUecKylo. Bennunny npoaysku IT onpene-
JAI0T B 3aBHCHMOCTH OT KOHUEHTPaLHM HOPMHDPYEMOTO BeiliecTBa B

KomyioBoii Bolie (Cx) M OT KOHUEHTPAUUH HOPMHDPYEMOrQ BelllecTsa
B nurareqabHol Boge (Cu) no ¢opmyne

n=—"2__ «. (VIL4)
1 '

n

TaGauuna VIL4

Pacuersinte HOPMBI XauecTBa KOTXOBOR (npoayBounoil) soam Cy mpH AOKOTNOBOR
H BHYTPuKOTHOBO!H 06paborxe BOAN

Ilpa AokoTNOBOA pu sryTpHKOTACBOR
BOAOINOATOTOBKE BOAOMNOATOTOBKE
] % e
g 8 » 3
Ten xoraos 8 g g2 S¥
©8 | aGeomornast mesoy- | O % §§ -
‘é\ HOCTb B M2-3K8[re | &' g%é ]
S gn r 31 B§
JKapotpyGubie . | 12000 21,5 16 000| 25 7000
Tasorpy6urie . . . . . . .| 5000 12,5 4000; 14 5000
BonotpyOHbie §e3 HHXHHX 6a-
pa6amoB . . . . . . .| 2000 9 2500 11 2000
BonotpyGubie ¢ nuXHHM Oapa-
Gawom . . . . . . . .| 3000 12,5 4000 16 112000
BepTuxansHo-BOAOTPyOHbE  TH-
na OKBE:
¢ QapalaHHLIM cenapHpyio-
mamM ycrpoficteom . . .| 3000 — 4000{ 16 |12000
¢ BHYTpHOapaGaHHBIMH LHK-
JOHaMH . . . .| 4000 He menee — - —_
1 me-sxsfk2; saKcu-
MabHOE SHAveHHe
HE HOPMHpYeTCH
¢ ABYXCTyNewuaTHM Hcna-
penmeM . . . . . . .| 6000 To xe - — —
¢ ABYXCTYNeHYaTHIM HCMa-
penHeM H BHIHOCHBIMH UHK-
AOHaMH . . . . . . .110000 - - -— -

3nauenus Cyx npunumaior no rtadéa. VIIL4, a suauenus Cn onpe-
peasior no gopmyaam (VIL6), (VIL7) »u (VIL19).

KauecTB0 KOTNIOBOH BOAH NOMONHHTEJNBHO XapaKTepusyepcs eile
BEJAMUKHON OTHOCHTeNbHOA wenoyHocTH. OTHOCHTeNbHAs ENO0W-
HOCTb KOTJIOBOH (NMpoaysouHoit) Bomnl [ox paBHa OTHOCHTENbHOR
IEIOYHOCTH XHMHUYecky ounineHHoll Bogbt [lox H onpepensieTcs mo
dopmyae

40 Iy 100
. x= . x = _——Sx %, (VII.5)
X
rae Ly — wmenounocTh XHMHUECKH ountieHHOft BONK B M2-3K6[K2;
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Sy — cyXo0fi 0CTaTOX XAMHYECKH OUHUICHHOMA BOAM B Me[Ke;
40 — BenuunHa Ko duuueHTa AAA mepecuera LieaounoctH Ha NaOH.

3nayenus wesouyHocTd [y u ¢yxoro ocraTka Sz XHMHYeCKH
OYHIIEeHHON BOJAB H3MEHSIOTCS B 3aBHCHMOCTH OT cnoco6a o6pabor-
KM BOJABI H IPHBOAATCA IPHU UX PACCMOTPEHHUH.

HonycTuMbie 3HAYeHHS OTHOCHTENbHON IIETOYHOCTH KOTJIOBOW
BOLBL HOMKHE HAX0AUTLCA B Ipeenax 3—20%. IIpr ortuocureabsoi

- menoyHocTd Huxke 3% (YTO HMMeerT MECTO NPH JHTAHMH KOTJIOB YH-’
CTHIM XOHAEHCATOM) B JHUTATedbHYIO BOJLY CAeAyeT n00aBiasTh eXKHH
#atp., Ecau sHauenue OTHOCUTENBHON INEJNOYHOCTH npeBbimaeT 20Y%,
TO THTATEJNbHYIO BoAy (XMMHUECKM OYHILENHYIO BO1y) HAOIOJHH-
TEeJbHO 06pabaThiBAIOT HUTPaTaMu (B YaCTHOCTH, HHTPATOM HATpHA
NaNO:;).

Ins cHuXKeHHS MOTepb TeINla, CBA3AHHBIX C HeNPepHIBHOH MpoO-
RYBKOH, yCTAHAB/JIUBAIOT CeNaparopLl HENpePLIBHON MPOAYBKU H T€1-
JoobvenHuky. Ecau pacxol mnpomyBounoi BOAH He NpeBHNIaeT
1000 x2/4, To ycTaHaBAMBAIOT JIMIIb CeNapPaTOPH HENPEPHIBHOM IIPO-
AYBKH W HCHIOAL3YIOT JIMIIb TENJO OTCEapHPOBAHHOIO INapa; IpH
pacxode npoayBouyHoH BoAbl cBbitie 1000 xe/« gononHUTENbHO ycTa-
HABAHBAIOT TENJIOOGMEHHHKH, @ CJIel0BaTeNbHO, JOMOMHUTEAbHO HC-
NOJMb3YIT W TemIo RpoAyBounoit Boaul. OTcemapupoBalHwil map
O6LIYHO HCNIOAL3YIOT B TePMHUYECKHX JeadparTopax, a HPOAYBOUHYIO
B0AY — /17151 BOLONOATOTOBKHU.

[Tpu BHIGOpe KauecTBa MUTATENbHON BOJbI YYHTHIBAIOT KOHCTPYK-
LHI0 KOTJa, ero NapolpOH3BOJUTENbHOCTD M CNOCO6 mpeAnonarae-
Mol BomomoAroToskH. IlurartespHas Boja He JNOMKHA CQAEpKaTb
B3BellleHHbIe BelleCTBA U J0JKHa 6HITh JOCTATOYHO NPO3pavHOf (1O
wpuaprty He HuKe 50 cu). Cojecomepkanue H ILEJIOYHOCTb NHUTA-
TeJbHOH BOABI XOTH W HE HOPMHPYIOTCS, HO JMOJKHH obecnedusarb
KayecTBO KOTJI0BOH BOABL, XapaKTepH3yeMOe NONYyCTHMbIMH pa3Mmepa-
MY IPOAYBKH.

Illenounocts nuTaTenbHO# BOIH Onpedenserca no Qopmyae

Ul o= oy U+ (1 — ) LI me-axe/xe, (VIL6)

sae Ly — menouHocTh XHMUUESCKH OYHIIEHHOMN BOLE B M2-9K6/K2;
Ly - menouHocTh KOHACHCATA B M2-9KB[K2;
Olx — IO XHMHUEOKH OUHUIEHHOfi BOIH B NUTATEAbHON (WIH Te Xe mTo-
TepH KOHAEHCATa B HOJAX OT MAPONPOH3BONHTENLHOCTH);

NIpH OTCYTCTBHH LaHHHIX N0 Ka4eCTBY KOHIAEHCATa W{eO0YHOCTb NPH-
HHMaeTcd paBHOU

[, =0,05—0,1 me-sxe/xe,

Cyxoil 0CTaTOK THTAaTe/bIIOf BOIH onpeleasdeTca no Hopmyse
Sn‘ B — 7.x Sx ‘l‘ (l —ax) SK Mé‘/.l, (VII.7)

rie Sz — cyxoft OCTATOK XHMHYECKH OUHILEHHON BOAB B #e/Ke;
© -Sx — CyXofl OCTaTOK KOHIEHCATa B M2[Ke:
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fipd OTCYTCTBHH JaHHHIX IO KayecTBy KOHAEHCATa CYyXofi OCTaTOK
fiPUHHUMaeTca paBHBIM 5 Ma/Ke, )

B ‘popmynax (VIL.6) u . (VIL7) snauenus Ilx u Sy no-npexueMy
3aBHCAT OT cnocofa BONONOATOTOBKH U MPUHHUMAIOTCH 10 GopMynaM,
npuBeleHHuIM 8 § 46,

B raba. VIS npuBegeHn! OPHEHTHPOBOYHBIE 3HAYEHHA HOPM
KayecTBa NUTATEIbHON M TIOXNHTOYHOHN ‘BOJLL.

Ta6auya VILS
OpHEHTHPOBOUHKE 3HAYEHHH HOPM KAYECTBA NUTATENbHONl W MOANHTOUHOH BOAM

JHonycramas o6imas KeCTKOCTb
JK, me-oxefxe Copepxanue
O, B Mefxe
[OK« -
Tea xovaos npR ZOKOTAO- NpH BHYTPH- sor;tpggyl)acgrrzg
soft o6paboTKe| KOT/NOBOM '
o6paGoTke
Xapotpy6uee . . . . . . . .|0,03—0,5* 9 He HopMu-
pyetcs
lasorpy6uete . . . . . . . . .|0,03—0,5* 5 To xe
Bonotpy6ubie: : :
C IpASCBHKaMH . . . . . . . 0,03 4 0,1
6e3 rpa3eBUKOB . . . . . . . 0,03 0,7 0,1
OxpaHHpOBaHHBE W BCe  NPOUWe NpH
P>15 ara . . e e e e 0,02 —_ 0,03
Bonorpeiiibie cranbuble  (NOANHTOY-
Hag 8oMa) . . . . . . . . 0,2 —_ 0,05—0,1
Yyryusbie:
naposbie . . 0,3 — He nopmu-
pyetca
Bopjorpefineie . . . . . . .|0,7—1,5 (Ky) - To xe

¥ JKecTsocTh NMHTaTeAbHOM BOABI AJAR KOTJOB, paGoTaouMx Ha TBePAOM TOWJIMBE,
0.5 me-3ks/K2;, ana Kornop, paGoTanu(uX Ha rase H wasyte, 0,03 Me-sxafke.

[lpu BHYTpHKOTNIOBOH 06paboTke colepKaHHe KMCJAOPOAA B TH-
TaTeNbHO# BOME HE HOPMHUDYETCH. Haxoueu, B IHTATEJbHONH BOJE He
JOAXKHO OHTH -CBGﬁOll-HOﬁ YrJEKHCIOTE, a KOHICHTpalus €€ B nape
#He JOJIKHA mpeBocxoduTb CO. < 20 Mefa.

Koauem,pa.umo YTJACKHCJIOTH! B [Tape ONpenensior.

a) npyu OTCYTCTBHH Aeadpaluu IIUTATEeNIbHOH BOJABL KM npu pCIo/b-
30BaHHM TEPMHUYECKHX jeaspaTopos i6e3 ©Oap6oTaxka 1o <popMyse

CO, =~ 22 L], ay+1,7 Me/xe; (VILS) -
6) npu TepMuYecKoll neaspamuu € -6a{,p60x‘ax<eM
CO, =~ 22l], a,-1,1 me/xe. - (VIL9)

OGosnaueHus 34ech NpexHue,

§ 46. Ymaruense Boab cnoco6oM KaTHOHHOrO oGMeHa
MeToa xaTuonHoro oOMeHa, Ha3HIBAa€MBI# TakKe KaTHOHUTO-
8hIM, OCHOBAH Ha CBONCTBE HEKOTOPBIX €CTECTBEHHBIX H UCKYCCTBEH-
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HBIX XHMUYECKHX COEJIHHEHHH BCTYNaTh B PEAKUHIO € COMAMH KECT-
KOCTH BOJIHL.

BEIGOp TOrO HAM MHOPG MeTOAA JQOKOTIOBON OGPaGOTKH BOAb
nyTeM KaTHOHHOTO O0MeHa OnpeleleTcss BeAHYHHOH IPONYBKH KOT-
JoB (He MOMKHA TpesmwaTh P <10%), oTHOCHTEAbHON MmO~
HOCTBIO KOTJ/IOBOM BOAH (ZoJXKHA Haxoauthcs B npefenax Uox=
=3-+-20%) u conep:kaHueM YIJIEKHCJIOTH B mape (IpeleabHOe 3Ha-
YeHHe He TOJKHO OHTh Gosee CO,; < 20 m2/ke).

OTH MeTOIbl CAEAYIOLIHE.

1. Harpuii-kartuonuposanue (nanGonee mpocToi cmocoG) npume-
HAETCS B TeX cAyuyasx, Korsa obecnmeynBaloTCsi IMpUBEIeHHbe BHILLE
noKasareau IpOLyBKH, OTHOCHTEJIbHAA WIENOUHOCTb H COAEpIKaHHe
yIJIeKHCAOTH B [Tape; Opd STOM OOLas JKeCTKOCTb Tpebyerca He
amke XKo6=0,1 +0,2 me-axs/xe.

[Tpu nHeo6xomuMocTu Gonee ray6okoro ymardyenus m0 XKos==
=0,01-- 0,02 me-9xk6/ke cnepyer NpHUMeHATh ABYXCTyNeHYaroe (Mmo-
cleJoBaTeNbHOE) HATpHil-KaTHOHUPOBaHue. [Ipouecc yMsaruyeHus BO-
Abl TIPYH HATPHUA-KAaTHOHUPOBAHHH COCTOHT B 3aMeHE METaJJOB Kalb-
M M MarHus, COZepXKamuXcsd B BOXE, METAJJIOM HaTPHEM, IpUCO2-
IUHEHHBIM K BOJOYMMATYaiolleMy BELIECTBY — KaTHOHHTY. ITo
NpHCOeNUHeHHe OCYLIECTB/AAETCS, €CAM NPONYCTUTh Yepe3 KaTHOHHUT
pacTBop nosapeHHol coau. BemecrtBa, cnoco6Hble K OOMEHY KaTHO-
HOB, HaspiBalOTCsl KaTHonuTaMu, CaMM KaTHOHUTH B BOJe HEpPacTBO-
DHMLI; OHH UPHTOTOBJSAIOTCS B BHIE MeJKO3EPHHCTOro IECcKa, yepes
KOTOpBIi $nabTpyeTcs ymsaryaeMmas Bola. M3 KaTHOHHTOBHIX MaTe-
puasoB B HacTosilllee BpeMsi HauboJee pacnpocTpaHeH CyJabpoyroas,
KOTOPHIfi IPeacTaBisieT coGoll KaMeHHBI yroab, o6paboraunblit cep-
HO# KHCJOTOH CHJABbHOM KOHUSHTPAUH.

[Tpounecc BomoyMsrueHusi npoloJKaercd J0 TeX HOp, TMoKa He
yCTAHOBUTCA DaBHOBecHEe MeXKI1y HOHAMH HATPUS W Kaablua (Mar-
HHUS, JKeje3a) B BOJE U HOHAMHU TeX Ke MeTaJJoB B KaTHOHHTOBOM
mMaTepuase. B manbHefilueM yMmsryeHue BOAB IPHOCTAHABJIMBAETCSA.
Oas BoccranoB/eHH OGMeHHOH CHOCOGHOCTH KAaTHOHUTA ero obpa-
6aThiBalOT HATPHEBLIMH COJITMH, B UaCTHOCTH TI0BapeHHOH COJbIO.
dra 06paboTKa HOCHT HasBaHHe pereHepativy, T. €. NPOMEIBaHHE Ka-
TroHuTa 5—10% -HBHIM pacTBOPOM IIOBaPEHHON COMH.

KoanyecTBo moBapeHHOi COMM, HEOOXOJAHMOe IJs pereHepamun,
3aBHCHT OT KOJIHYUECTBA KATHOHHTA, €ro CBOHCTB M IVIaBHBIM 06pa-
30M oT ero o6meHHO# cmoco6HocTH. O6MeHHAs CNOCOGHOCTD KaTio-
HHTOB DasJMYHa H 3aBHCHT Kak OT OOLIefi XKeCTKOCTH BOAbI, TOCTY+
naioule# Ha GHABTP, TaK H OT KPYIHOCTH 3epeH cyabdoyras (0,3—
1 mm). Ona onpenensieTcs KONHIECTBOM HOHOB B rpaMM-3KBHBAJIEH-
rax, KOTopoe noraouaer 1 7 KaTHoHUTa H 00O3HA4YaeTca B 2-9K6/T
HaH B Me-3K6/k2. OGMEHHYIO CIOCOOHOCTL CyJb(Oyras IpUHHMAIOT

#B npegenax 280 = 350 me-axs/ke. ' h .

Ecau 310T cnoco6 BOZOMOATOTOBKH He ofecneyuBaeT TpebyeMylo
BeJHYHHY NPOAYBKH, TO CJAEIyeT yJydlluTb MapoOCenapupyiomue ycr-
poilicTBA WJIH NPHMEHHTb CTyNEHYaToe HCHapeHHe M BBHIHOCHBIE
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UMKJIOHH. [Ipx noBBIIIEHHOM COAEPIKAHUH YTJIEKHCHOTH B mape cie-
AYeT NMPOBEPUTb BO3MOXKHOCTb TEPMHUECKOH Aeaspailid, COBMeilleH-
HOU ¢ 6ap6oTaxeM.

[ToBbileHHYI0 OTHOCUTE/BHYIO HIEJIOYHOCTb MOKHO CHH3UTH 06-
. paboTKOM XMMHYeCKH OUMIIEHHON BOAB HUTPATaMu (B 4aCTHOCTH,
nutpatoM Hatpusi NaNOs).

Hurtpar narpus NaNO; zosupyercs 8 Buile 5—10%-noro pa-
crBopa. Pacxon 100%-Horo HETpaTa HaTpus ompeneasior no ¢op-
MyJe

NaNO, = 16 IIf, /4. (VIL10)
Pacxol e pacTBopa HHTpaTa HATpUs ONPERENsIOT O popMyne
y = NaN0sQ,-100 (VIL11)

1000 pp '

rae NaNQ; — pacxos mutpaTa HaTpus, ompefensembifi no gopmyae (VIL10);
Qs — pacxoi Xumuuecku 06paGoTaHHOR BOAL B M4%/4; B N
p — npouentHoe conepxanne NaNO; B noszupvemom pacrsope (5—10%1;
p — NAOTHOCTb pacTBopa {npumepno 1,05 7/4),

[Mpu Harpuii-KaTHOHKWPOBAHUH IIENOYHOCHy XHMHYECKH 00pabo-
TaHrofl Boanl Iy ocraercd 6€3 H3MeHeHHs H paBHA LIEJOYHOCTA
vucxonanoi Bogau Ly g, T. €.

=ML, = me-sxe/xe. (VIL.12)

CyXii ocTaToK XHMHUeCKH 06paboTaHHOM BOAH Sx HECKOAbKO
yBeNHYUBAETCS N0 CPABHEHHIO C CYXHM OCTAaTKOM HCXOAHON BOZbi
M MOXKeT OBITh NPHUHSAT OPUEHTHPOBOYIIO PABHBIM

8, = (1,05 + 1,1) S, , me/ke. (VIL.13)

2. Harpui-ammonui-xatuonuposanue npuMeHSIOT TOTAA, KOraa
OIHOBPEMEHHO C yMATYEHHEM HEeOOXOXMMO CHM3HTb KaK IEeNOYHOCTb
KOT/I0BOH BOZABHI, TaK M cOJePXKAHUE YIEKHCAOTH B mape, HO ¢ ZOMY-
llleHHeM HEKOTOPONO KOJMYeCTBa aMMHaKa (T. €. KorRa o6opyloBa-
HHE He NVeeT 3JIEMEHTOB U3 JaTyHH HJIH MeIHLIX CIIaBOB).

PasnauyaloT cOBMECTHOe HaTpHH-aMMOHUH-KaTHOHHPOBaHHE (B
YCTaHOBJEHHBX (HIbTPAx 4acTb cyabdoyras oboramiena mosapes-
HOli COsbIO, A 4acTb — CyAbaToM aMMOHHS), PEKOMEHAyeMoOe HJaf
BoZu ! tpynmel npu wenouyxnoctd 1,25—3 me-3x6/ke, u mapaanenn-
Hoe (ycTaHaBJAHWBAIOTCA paslesbHbe QHIABTPH C COOTBETCTBYIOLIHM
o6orainenueM cyabdoyras), pekoMeHiyemoe ajas Boa 11 rpynmeinpd
IWenoyHocTH 4—6 me-ake/s. Hcnmonb3osaTh COBMeCTHO® HATPH-aM-
MOHHI-KATHOHHPOBaHUE B JJAHHOM CJyyae HeJb3fl, TaK KaK Opu 3TOR
CXeMe OTHOCHTEJbHASA LIEJAOYHOCTb KOTJIOBOH BOXH MeHee 3%.

[Ipu coBMecTHOM HATpHi-aMMOHHA-KATHOHUPOBAHMH B Kamawif
¢urbTp sarpyxaior cyabgoyronb, oGoOTalleHHB KaK NOBapeHHOM
coapic (NaCl), raxk u cyabdarom ammonusa [(NH,)2SO,]. Mpuuew
Pacxox TOTO W APYroro OnpeneidioT NPONOPUHOHAJNBHO KONHUECTBy
BOJbI, MOABEPraeMofi HaTpuH-KaTHOHUpoBaHHI0O X ¥ aMMOHHU-KAaTH-
onuposanuio Y. 3uayenus X u Y ompegmeasior no ¢opmyaam .
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—_ )I(H.K + mx

X
e 100, (VIL14)
)KK — &
: y= K=l g0, (VIL15)
)1(06

rae XKos, Kux u i — cooTBetcTBeHHO O6Iias, HexkapGoHaTHas u KapGosatHasd
KECTKOCTH HCXOAHOR BOALI;
x — UIEJIOYHOCT, YMATUEHHOl BOABL, NMPUHHMaeMas paBHOK
0,6—0,7 mz-sx8/xe,

OO6MeHHYI0 CNOCOGHOCTL KaTHOHUTA B JNaHHOM Clyvae MPUHHMA-
I0T TY XKe, 4TO ¥ AJIs1 HaTPHA-KATHOHHTOBLIX (DHIBTPOB.

Perenepatius GuabTpoB BHIDOJHAETCS OGWIHAM DacTBOPOM CyJb-
¢ara ammoHus M xJjopucroro Harpa. KoHumenrpauus cyiabgara
aMMOHHs HOJKHA ObiThb He Gonee 2—39%. K3 pacuera 31O
KOHICHTPalUK ONPENeNsioT o6} o6beM pereHepaluoHHOrO pa-
CTBODA M B HEM IOTOJHHTEJbHO PACTBOPSIOT TpebyeMoe KOJHUECT3D
5—10% -noro pacTBOpa HOBapeHHO! COJH.

Cyxofi OCTaTOK XHMHYECKH OUHINEHHOH BOJABI MOCJIE NAHHOH BO-
JONOJATOTOBKH MOXKeT ObiTh OPHEHTHPOBOYHO MPUHSAT PaBHBIM

0§, =0,858,, mefke, (VIL.16)
rae Su.s — CyX0fi 0CTATOK HCXOAHOM BOAM B nelxe.

3. Bodopod-natpuil-katuoruposanue TpUMEHSETC B TeX Ke ¢ly-
yasx, HO B BHIpabaThiBaeMOM [ape He ROJKeH [PUCYTCTBOBarb
ammuax. HanGosee wacto masi 91010 cnocofa MpHMEHSETCS cXeMa
NOCNEN0BaTENbHOTO BOJOPOR-HATPUH-KATHOHRHPOBAHUA C TaK Hashl-
BAaeMOll «TOJOXHON» pereHepanuefi BOAOPOA-KATHOHHUTOBLIX (HJIBT-
pOB. .
B pesyibrare nojiyvaioT YaCTHYHO YMATYEHHYIO BORY C - HE6OJb-
HION INEeNOYHOCTbIO H MOBHIUEHHBIM CONEPXKAHHEM  YTJIEKUCJIOTHI.
HOna ynanenus us BOAb <€BOGOMHOM YTAEKHCJIOTH yCTaHaBAHBAIOT
NexapGoHU3aTOpH — anmapaThl THNAa CcKpyGOepoB ¢ Hacalkol H3
KepaMHuuecKux kosen Pammura, a Jad noaydeHus TpebyeMo# xKecr-
KOCTH €€ [JONOJHHTENbHO NOyMAryaioT Ha HaTPUA:KATHOHHTOBHIX
tuasTpax. .

Pabouas 06MeHHas crnoco6HOCTh Cyapdoyras npH BOIOPOX-Ka-
THOHHPOBAHHU MOXKET IPHHHMAaTbcst B Npenenax 300—400 xne-sxs/xKe.
O6orauenue cyapdoyraa nposoautcs '1,5%-HbM pacTBOpOM CepHOH
KHCJIOTH., 3HaueHUs IIEJOYHOCTH XMMHUECKH OYMIICHHOH BOAH M ee
CyXoro ocTaTka MOTYT GBITb NPHHATH TEMH JKe, YTO ¥ NPH COBMeECI-
HOM HaTpuii-aMMOHHi-KaTHOHHpOBaHHU. KapGoHarHasi XKeCTKOCThb
BOJAH, 00pabaTbiBaeMofi 0 cXeMe BOAOPOA-HATPHA-KATHOHHPOBAHUS
¢ TONOLHOJ pereHepaunMell, B psle c/AydaeB MOXET CHH3UTbCA JHO
snauenns XKx=0,7 me-3k6/Ke, T. €. [0 BEAHYHHBI, peKOMEHIyeMOMH
HOpMAaMy AJIs MOATMHMTKH 3aKpHITHIX TeIJIOBHX cerel (cM. Tabi.
"VIL.7), u, cl1en0BaTeNbHO, NOTOJHHTENbHOS HATPUH-KaTHOHHPOBAHUE
#e HyXHO.
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B GonbminHCTEE caAyvaeB AAs NOANHTKY 3aKPHITHIX TEIJIOBHIX
ceTefl TOCTATOYHO NPHMEHHTH JIKIIb OAHOCTYNEHYATOe HATpHii-KaTh-
OHHPOBaHKeE.

4. Harpuil~xaTuonuposanue, cosmewjennoe ¢ océeTseruem u
Koaeyarayued, TIPUMEHSAETCS TIPH HCMOJb3OBAHHH BOJ M3 OTKPHITHIX
HCTOYHHMKOB, H MX pacyeT BLITOJHAETCS B COOTBETCTBHH € pacueTaMi,
npuBefeHHHIMY Bhilie, Chaexyer auumb yKasaTb, YTO HO XOLy HBH-
JXKeHHUs oTpabarHiBaeMofi BOIH CHagalla yCTaHaBJHBAIOTCH OCBETJ/IH-
TeJbHbIE, a 3aTeM KaTHOHHTOBBIE (PUILTPHL.

3HaueHHe IIEJOYHOCTH XHMHYECKH OuMLIEHHOA BOABI NPH 3TOM
cnocabe paBHO:

W =i, ,—q, me-sxsfxe, (VIL.17)
a CyXoro ocTaTka

S, =118, me/xe, (VIL18)

rie Uy s 1 Su.s-— COOTBETCTBEHHO LISMOYHOCTb H CYXON OCTATOK HCXOMHON BOJMI;
gx— J03a KOary/isHTa, BBOXHMOrO B o0GpabarhisaeMyio BOAy, B
Mme-axsfxe [cM. dopmyay (VIL2)].

CxeMa COBMECTHOrO OCBETJEHHS H HATPHA-KATHOHHPOBAHHS AJA
YCTaHOBOK  OPOH3BOAHTENbHOCTbIO 1—5 w34, paspaGoTaHHas
MOLIKTH, npusenena na puc, VIL1. Ycrarmoska cocrour u3 6aka
coasiHoro pacrBopa I €MKOCTbIO

0,12 x3, mexanuueckoro buabrpa , Sy
I ¢ 06 beMoM 3aTrpyKEHHOTo aHT- B TE
pauwuta 0,1 #3 u xatHoHMTOBOrO ’ R T O -
$uavtpa 111, 3arpyReHHOTO ypomen 14 2% é-i i
cyabdoyriaeM B o6beme 0,16 S, fua ' g e
YcraHoBKa IKCILIyaTHpPYeTCst Jacoc, .
no sramam. Ilepexox or oxmoro - A4PelL ]
$Tana K APYroMy OCYLIECTBIAETC = -]
nepekaioyeHHeM Bentuaeh. Pabo- S e eli- 1
qufi 3Tan — QuAbTpaLua H yMar- > 4N
YeHye — BHINOJIHAETCA TNPH  OT- =R3 B
KpoiTHX  Bewruaax [—2—4— 171l A
7—9. Hamop u npousBOgHMTENE- :_i ] uggugie
HOCTb PeryaupyioTcsi BEHTHAAMH = :

9 u 14 no mecry. Otbop mnpob ..
OCBETJICHHOH U YMATYeHHON BOAK E:;én}gléi-_ gﬁga BOROMOATOTOBKH:
OCYILEeCTBJAAETCS YEPes BEHTH.TH P

11y 10. B3phxienne MeXaHHYeCKOro (HABTPA NPOU3BOAHTCA 06~
PATHBIM TOKOM BOAH NPH OTKPHITHX BeHTHAsx [—3—I12. Peryau-
poBka Hamopa ocymecraseTca BewtuieM I[4. Mexanuueckuht
GuabTp NPOMBLIBAETCH NPSMBLIM TOKOM BOJB NPH OTKPBITHIX BEHTH-
nsx [—2—4—11. KatuouutoBH# QuabTp B3PHIXJASETCA NEPEA €ro
perenepauuell IPH OTKPHITHX BEHTUJASAX 1—3—4—8—13. Perene-
paiusi — MPONyCKanue depe3 KATHOHHUTOBHIA (GuaAbTP COJSHOTO
pacrBopa — MIPOMCXOAHT I[IPH OTKPBHITBIX BEHTHJAX [—~3—5—6—
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7—10. KouueHTpauua pacrBOpa peareHTa peryJHpyercss BeHTHJs-
MH 5—6—/4. OrMbiBKa — ApONyCcKaHue yepes o06a duabrpa He-
XOMIHOfI BOJIbI — OCYIWIECTBJAAETCA 0NPH OTKPHITHIX BeHTHAAX [—2—
4—7—10. Hanop u CKOpPOCTb OTMBIBKH PEeTYJHPYIOTCA BEHTHAAME
10y 14.

CxeMa ABYXCTyneHYaTOR HATPHR-KaTHOHHTOBOH YCTAHOBKH IPO-
H3BOAUTENbHOCTBIO OT 10 #%/u npuBenena Ha puc. VII.2. Ha cxeme
NOKa3aHbl TPH KATHOHHTOBHIX (PpuJAbTpa nepsoil I U OXHH BTOPOIH
CTyNeHH 2, yepe3 KOTOpbie BOAA NPONYCKAaeTcs MOCJAEN0BATENbiO
nas Gonee HagexHoro ymargenus. O6udno UALTD BTOPOHA CTyNEHH
(Ha3niBaeMblfi yacTo GapbepHBIM) OGCAYKHBAET HECKONbKO ‘DHIbI-
pOB NepBO#i CTyIMeHH, H €CJAH CKOpOcTh QUIbTPaUuK B PUALTPAX
nepBoil CTyMeHu NpHHHMaeTc B npelesnax 5—I10 x/4, To B Gapbep-
HBIX OHA MOXeT NocTHraTh 30 /4.

Ecnu RaBnenue HCXOLHOMN BoAw MeHee 30 # 600, CT., 70 OGBIUHO
YCTaHABJAHBAIOT LEHTPoOexkHble HacocH 3. [lepen nocrynaeHuem Bo-
Abl H2 KaTHOHHTOBHle (GUIbTPH, YTOOB H36eXKaThb KOHIEHCAUH:A
BOIAANBIX MAPOB H3 BO3AyXa HAa KX MOBEPXHOCTH, ee MOAOTPEBaIOl B
tenaco6Mennnke 4 no 20—30°C. Bona ¢ Gosee BLICOKOH TeMmepary-
POl PPHILATEJBHO BJHACT HA IPOYHOCTb KATHOHUTOBOTO MaTepHana.

Pacreop mnoBapenHofi cOMH, IpHMEHAeMON JIJs pereHepaiuy
$uaLTpoB, XpaHAT B Keneso0eTOHHOM pesepByape-GyHKepe 5, pac-
cuynuTaHOM Ha 10--30-mHeBHB 3anac. PesepByap-GysKep cooflua-
€TCl ¢ COJepacTBOpHTeNIeM MJIH MEpHHKOM Kpemnkoro pacrsopa
(26%) conn 6. ITonaerca Consublil pacTBOp 8 KHUJBTPH € TIOMOUIBIO
BozocTpyAHoro 3mexropa 7. Ilnsa B3pHIXJIEHHA W NMPOMBIBKH (HIBT-
POB I'DH UX pPeTeHePallMK yCTAaHABJIKBAIOT NPOMBIBOUHHI Gak 8. Bak
Jo/xeH OBITh YCTAHOBJEH Ha TaKOfl BHICOTE, YTOGH NpeoNoJeBaloch
THIpaBAHYeCKOe QONpOTHBJAEHHe (puAbTPOB (10—I15 # 600. cT.),
#Haye yCTaHABJUBAIOT TPOMBIBOUHbIN Hacoc 9. B nocnennee Bpema

-
Ta6auua VILG

OCHOBHBIE Pa3MEPH KATHOHHTOBHIX (MABTPOB H COAEPACTBOPHTENEH

KaTtnountosue GuAbTPH ColepacTBOPHTEINH
§ ®” § 6 ';J B § B
= 18| fen | ewemiad 2| BD | gun | el
=4 —_— =

§ | 88| i §| 2z | B30

2 gE €8Z lumpusa| smcora] 8 23 58 E umpHRa| BHCOTA

= as 2ee = &g £%88

700 | 2000 0,38 1036 | 3240 | — — — — —
1000 | 2000 0,78 1400 | 3560 | 450 0,5 0,2 700 | 1800
1500 | 2000 1,78 1900 | 3900 | 600 0,5 0,4 1000 | 1700
2000 | 2500 3,2 2350 | 4850 | 1000 0,5 0,9 1600 | 1900
2600 | 2500 5,3 3000 | 5200 — — — — —_
3000 | 2500 7,05 3460 ) 5400 | — — — —_ —_
3400 | 2500 9,25 3800 | 5650 | — — — —_ —

|
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TOJIyYHJia pacnpocTpaHeHHe THAPo3arpyska «puAbTPYIOUIHX MaTepH-
aJi0B, KOTOPYIO BBIMOJHAIOT NpH momolnu 6aka /0 H BOXOCTPYHHOrD
Hacoca /1.

‘PazMepn! BoINycKaeMblX KaTHOHHTOBBHIX GUABLTPOB H CONEPACTBO-
putenefi npuBeseHs! B Taéa. VILS6.

§ 47. Buyrpukoraosas ofpaboTka Boab

HecMotpa Ha 10, 4TO OGOpPynOBaHNE AJil BHYTPHKOTJIOBOH 0Gpa-
GOTKH BOABI 3HAUHTEIbHO MpOlIe, YeM JAJA JOKOTIOBOM, ee IpHMeHe-
HHe OTPaHHueHOo pAIOM TpebOBaHuUIl.

BHyTPHKOT/IOBYIO BOJAONOATOTOBKY MOXHO OCYIIECTBJAATD 110 Pa3-
JHYHBIM CXeMaM, OTJIHYAIOIUMCA MexXy coboft cmocoGoM BBeneHHd
{IIeJIOYHBIX peareHToB: Jubo BO BcachBalolue, JHGO B Har€eraTesb-
Hble NaTPyOKH MHTATEJIbHBIX HACOCOB, MHGO B OOLIYI0 NHTATENbHYIO
MarucTpanb, Ju60 B 6apaGaH KaXmoro Korjaa OTHeJbHO, HauGoJgee
fpocTas cxeMma nokasaHa Ha puc. VIL3, no koropof pacreop mie-
JIOYHBIX peareHToB K3 TPVNNOBOrO JA03aTopa / NHTATEJNbHBIM HAco-
coM 2 mojaercs K KaXaoMy Koray 3.

[lpu BHYTPHKOT/NIOBOH BOAONOArOTOBKE 06A3aTENAbHO BHINOMIISIOT
NPONYBKY, BEIHYNIIHA KOTOPO#t onpeieiserca mno gopmyac (VIiL4),

o\
& == {l_-—— Punc. VII.3. CxeMa BHYTPHKOT-
o I JI0BOil  BOJOTOArOTOBKY
S |
-y f_j\ﬁ
P .

Honycrumoe mw/aMocofepKanue B KOTIOBOM Bose Gepercs Mo raba.
VIl.4, a KoHlUeHTpPaUHud LIaMa B MUTATENbHO§l BOLE ONpeleaaeTcs

no gopMyne
Cu" = 45 XKos m2/a. (VIL.19)

Cyrounoe koauuectBo menoun (NaOH, NayCOs), BBoaAnMOE B
KOTeJ, MOXKHO ONpeJesuTh no popMyJie

R Dy wm :
Gy = 000 * ~Too- ()K” + 100 D 24 kejcytku, (VII.20)
rie R — 3HaucHWe MepeBOAHOrO KO3GhduilHeHTa NPHMEHAEMOro IleJOYHOrO

pearenTa B 2/2-3K8, UHC/ICHHO DABHOFO €ro SKBHBATEHTHOMY Becy
(mna xaycTHueckofi comnt R==40 2/e-3k8; And KaNbILHOHHPOBAHHOW
const R=53 e/e-3Ks); .
Djo6 — noGasasieMas HCXOAHAs Boxa B8 %;
K.« — HeKapOOHATHAS JKECTKOCTD CHPOH BOABI B #2-9K6/Ke;
LIl — HopMa UIeNOYHOCTH KOTXOBol BoXu (Tabm. VIL4) B me-sxe/xe;
- IT — npoayeka kotaa B %; )
: D — naponpoH3BOAHTEABHOCTS KOTAA B T/4.
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Hlenous BBOZAT B KOTJAB NOC/e UX NPOAYBKH (TPH-yeTmIpe pasa
B CYTKH), B COOTBETCTBHH € 9THM ONpEJesfiOT KaK e€MKOCTb, TaK u
pasMeps! 103aTopoB. Jl03aTOpH Manolfl €MKOCTH MOXKHO H3rOTOBJSA b
3 LEAbHOTAHYTHIX TPYO; HX pasmepsl MOXHO B3fiTb H3 Ta6a. VIL7.
Ecau ycranoBieHo He Gojiee Tpex KOTIOB, TO PacTBOP 1LETOUHBIX
pearentoB (10—15%) MOXHO TPHIOTOBJAATb HENOCPEACTBEHHO B
Belpax.
Ta6anua VIL7
OcCHOBHbIE Pa3Mepbl HATIOPHBIX AO3ATOPOB

JAuamerp Tpy6ut B Mu | Janua Tpybul n au O6vem gosatopa b 2 n,‘()g:: ;2’,};‘;";“’;*;’3 ™
150 550 10 1-7
200 560 17,5 2--4
250 650 27,5 4—6

§ 48. leaspauus Bonsl

Jecaspaung nutatesbHOl M NOANHTOYHON BOAL — 0aua 13 00s-
3aTeILHBIX CTAJHI mpouecca BoaonoaroroBKH. CymHocTs 3TOr0 Npo-
mecca 3akJO4aeTcs B TOM, YTOGH CHHM3HTb U NOBECTH RO IONYCTH-
MbIX TpelesoB COIoPKAHHe B BOJE arpecCHBHBIX Ta30B — KICIOPO-
Jla ¥ YrIeKHCa0Thl (npaBuibHeli Obli0 Ghl Ha3bIBaTh AaHHYI0 06pa-
BOTKY BOAB Aerasaliueli). D10 CHHXKeHHE MOXKET ObITb JIOCTIIHYTO
KaK TepMHUYECKHM, Tak W xuMuueckuM nyrtem. Illupokoe pacmpocrpa-
HeHue NOJIyuYHJAA TepMuuyeckasd peaspaunua. HauGonee sdpexTnuBHbI-
MH KOHCTPYKUHAMU TePMHUECKHX Jlea’paTopoB fABJAIOTCA Jeasparto-
pbl IByXCTyNeHuaToro 6ap6oTaxHoro Tuna, paspadorannsie LIKTH
1 UepHOBHIKHM MAaHIMHOCTPOHTENBHEIM 32BOA0M.

JlByxcTynenuatsiii 6apOOTaXKHBI{I 403aTOP COCTOMT H3 Masoraba-
DHTHO!I KOJNOHKH H 6aKa-akKyMyJsitopa, CHaOXeHHOro 6apdorax-
HbIM ycTpofictBoM (puc. VII4). B xonowke [ pacnojoxeHs Jgse
Abipuarble Tapeiku 2. Bojla moctynaet Ha BEpPXHIOIO TapeJky, npea-
BapHTENbHO NepeMellnBadch B CIeNHaJbHOM yCTpoficree 3 ¢ I0ja-
BaeMbIM KOHIeHcaToM. 13 kosoHku Bona causaerca B 6aK, B KOTO-
POM VpOBEHE ee MOAAEPIKHBAETCH Ha ONpedejeHHON BhlcoTe (6.1aro-
naps nepenuBHolt Tpy6e 4) s €O3MaHHA Hail ypoBHEM BOIbI no-
CTOAHHON NapoBofi noaywku. HeoGxoauMmifi map mogaercs depes
wryuep 5 npu Aapaedny 1,2—1,3 ara 06blYHO M3 cenapaTopos He-
npepsBHON MPOIAYBKH.

Ha nue 6aka B KOHIle, MPOTHBONOJIOKHOM M0 OTHOINEHHIO K I&-
as3paTopHON K0I0HKe, pacnosioXkeHo 6ap6oTaxHoe yCTPOHCTBO, <& MO~
MOWIbI0O KOTOPOTO BOIA MNOABEPraeTcsi BTOPUUHOMY Harpesy. bap6o-
TaXHoe YCTPOHCTBO COCTOMT H3 MapoBO#l KOPOOKH 6, B KOTOpYIO
NCABONTCA depe3 TpyGy 7 map jgasnennem 1,6—1,7 ara. Tlaposas
KOpoOKa cHabxXeHa Ibip4aTofl KPHIKOR 8, uepes KoTopyw nap 6ap-
GotupyeT B Boly. Uepes orBepcTHe B Kopobxe 9 BOAa mocTyiaer B
waxty 10, orpaHnueHRyl0 cTeHKamu /I u 12, rae u BCKHnaer. Beku-
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NaHHe NPOHCXONHMT H3-32 HEKOTOPOro €e TeperpeBa J0 OTHOLIEHHIO
K TeMneparype HachllLleHHSl, COOTBETCTBYIOIleH MNaBJeHHIO nmapa B
6aKe-aKKyMyJasaTOpe.

, .:—-_.7‘;—.::1
T~ Puc. VIl4, JApyxcrynewuatwiii 6apGorax-
Boge == |}®  wuuh neasparop
=t | P
[——l—/;:l v 7
MR | I
i |
f 73
R ———— o —
Fioli
i
-I N
{1i” |
i |
\ |
. . B ———
‘ir 6

B nuraTeabHyl0 ceTb BOAA nocrynaer yepe3 wrynep /3. Ilap e,
Tpoilaa yepes GapBoTaxHoe ycTpOMCTBO H c/10H Boibl B GaKe, ABH-
KeTcs Hald ee NOBEPXHOCTHIO MO HaTpPaBJeHHIO K KoJOHKe. Buinap,
T. €, HaporasoBas cMech, ylajdercsa yepe3 mrynep /4.

K 6ap6otaxkHoMy ycTpOHCTBY Nociie COOTBETCTBYIOLIErO PeIylLH-
poBaHus po 1,5—1,7 ara nap noyKen monaBaThcs B KOJHYECTBE He
MeHee 20—30 k2 Ha 1 7 0GpabaTbiBaeMOi BOXLL.

Heaspatopb! 06buHO TIOAGHPAIOTCA MO JAHHBIM 3aBOJOB-H3TOTO-
suteneil. Hekoropole TexHuyeckue NaHHbIe TepMHYeCKHX GapboTax-
HbIX 1€apaTopoB, BeiNyckaeMmblx UepHOBHIKHM MeXaHHYECKHM 3a-
BO0M, NpuBeseHsl B Taba. VILS.

Ta6éauna VILS
TexHHUECKHE JaHHble TepMmuueckoro GapboraKHOro aeaaparopa JCA

.82 Tabaputi! Ko- i Ta6 - YKEBI
E‘ SE JIOHKH B M ; g aK: '2"33; Oa- | H;‘;aspa'r%gog p:;u
o
25= Be.
§-§ § d h é § : D 14 Aanna mApUHa BHICOTA
5 450 | 1100 4 1200 | 4400 | 4800 |.2500 2700
10 700 | 1100 7,5 1600 | 4700 5000 2500 3100
15 700 | 1100 10 1600 | 6100 6500 2500 3100
25 1100 | 1500 15 2000 | 6100 6500 2500 3600
50 1200 | 1500 15 2200 | 6100 { 6500 2500 3750
75 1200 | 1650 25 2200 | 8200 | 8500 3150 3950
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AbpdekTHBHOCTL PaboTH AeaspaTopa 3aBHCHT OT TeMmepaTypbl
nocTynawomefi BOJH, ONTHMANbHoe 3HadeHHe KoTopoit okoso 80°C,
OT TéMnepaTyps! BHIXOAAIIEH W3 JeadpaTopa NaPOBO3NYIIHOH CMeECH
H OT HayaJbHOrO COLEPXKAHHA Kucaopoia. OOBUHO HeaspaTopHble
FOJIOBKM KOMIOHYIOT ¢ NHTaTeNbHBIMH OakaMH. EMKOCTb nHTaTelb-
Horo 6aka, COBMELIEHHOTO C Jea’paTOPHOM NOJIOBKOMH, CJiefyeT Bhi-
6upaTh, pyKOBOACTBYfICh TEMH XKe COOOpPaXKEHHAMH, YTO W IPH BbI-
6ope eMKOCTH NHTaTeNbHbIX 6aKOB 6e3 3THX yCcTPOHCTB.

B atmocdepubix measpatopax Boma Harpesaerca ao 102—104°C.

Baxyym-deaspayus. Bakyymuaa jgeaspanns B OCHOBHOM NpHMe-
HAETCA B KOTEJbHBIX, 060PYNLOBAaHHBIX BOLONPEAHBIMH KOTJAAMH, M5
NOAMHTKH KaK 3aKPHITHIX, TaK U OTKPHITHIX CHCTEM TEMJIOCHaGKeHHUs.
B nocnennem caydae oGpa-
GarbiBaemas BOJA MO.Ka ‘s
COOTBETCTBOBATb Kaué~TBY, § '
ApeIbABAAeMOMY K nitoe- =
Bofi Boge (FTOCT 2874—54).

Onita 13 BO3MOXHBIX
CXCM  BaKyyM-lIeaspauu-
OHHOH YCTAHOBKH c
OTHOCHTE/bHO MaJioft BeJiH-
YHHOI NOANKTKY NpHBEJEHA

—~

1

Chubrasd

Ha puc. VILS, Bona, noxa- y ysamn ¥ il
BaeMas B rOJIOBKY / Jeas- lg»,i e § R rﬂ‘
patopa 2, TOHOrpeBaeTca | @ ° TN ALN

3 \ o CmpaR  JKasamen
cpuime 50°C. Tlostomy ana | olpaued Miycmp U §/5
€¢ BCKHIIAHWA B JALa3paro- Puc. VIL3. Cxema BakyyM-ie-

pe 11200X0AHM OTHOCHTEJb- a3paUHOHHOR YCTaHOBKH
JHO HerayOOKHA  BaKyyM. ¥

IT0T BaKyyM cO3/aeTcd BONOCTPYAHBIM 3:KeKTOpoM 3. DKeKTop pa-
GoTaer Ha Bone, NOCTyDalouiell mocje XHMHYECKOH BOJONOATOTOBKIl
no Tpy6onposony 4 ¢ teMneparypoit 20—30°C u npu paGouem 1as-
JeHnn 2—3 ara. Pacxox paGoueli BOAB! HA 9:XEKTOP NPHHHMAETCH
PaBHLIM PacXofly Aea3pHpyeMOH BOAbI.

JeaspupyeMas Boia nogorpesaerca B 6axe-raso0TaesuTeNe I,
TIe OHa CMelIMBaercd ¢ TopAdYell Bopo#i, oT6upaeMoil U3 KOTJIOB H
nocrynawoulei no tpy6onposony 6. Ilomyuennas cmech mojorperof:
801bl BCACbLBAETCA MO TPyOONpoBody 7 B TOJIOBKY deajpatopa 3a
CyeT €0371aBaeMOro B HeH paspexenud. Ha noanurky KormioB u Ten-
JIOBbIX ceTeil JeadpUPOBSHHAA BONA M0JaeTC NOANUTOUYHBIM HACo-
cem. Buimap ¥ ras 43 AeaspainoHHoll ToNOBKH / OTcachBalOTCH BO-
JOCTPY/HBIM 3XKeKTOpoM 3. B 3KeKTope Bhmap KougeHcHpyercd, a
rasbl yepe3 THAPaBAHYECKHH 3aTBop 9 yaajsiorcd B aTMoc(epy.
I'uapasanueckuii 3aTBop oTcoednHdeT copocHylo Tpy6y /0 Henocpen-
ctBeHHo oT aTvocdepnl. Ha cGpochoit Tpybe [0 ycranasausaior
o6parHblil KJaanaH [/, npenaTcTBYIOWHA 3acachbiBaHKHIO BOIB H3
6aka-rasoOTAejHTeNI B JA€a’paTop MPH OTKJAIOYEHHH 3IKEKTOPOB.
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dxextop /2 pa6oTaer NpH OTKIIOYEHHH 9KEKTOPOB § U CAYKHT 1A
Gopb6b! ¢ BO3MOMHBIMH npucocaMu. [aa obecrnedeHns Heo6xomdu-
MOl BaKyyMMeTPHYeCKOl BHICOTH BCAaCBIBAHHA NOAMATOYHBIX HACO-
coB (O6bLIMHO HX yCTaHaBJHBAIOT JBA) HH3 GaKa-akKKyMy/aTopa JoJ-
eH ObITb pPacmoNOXeH Bbllile OCH HACOCOB He MeHee ueM Ha 2—3 M.
Bonoctpyiinble 9XKeKTOpbl, KOJHYECTBO KOTODHIX 3aBHCHT OT IIPOH3-
BOJHTEJILHOCTH YCTAHOBKH, pacnosiaraior Ha Beicote 4,5—3 u or
HH3a 0aKa-Ta300TAeNUTEeNA.

EMKocTb 6aKa-akKyMyAsTopa TIPHHHMAIOT TaKXkKe B 3aBUCHMOCTRH
OT TIPOH3BOAHTEJIbHOCTH YCTAHOBKH; NPH HENOCPENCTBEHHOM BOIO-
pas6ope ee Gepyr 8 15—20% mpoussopurenbuoctu. Ilpuemuniii 6ak
Ienalot 8bicotodr 1—1,5 M, a ero pazmepnl onpenendloTca B 3aBH-
CHMOCTH OT pa3MenieHHs THAPABJHYECKHX 3aTBoPOB. BMecro moa-
NHTOYHBIX HACOCOB YCTAHABJHBAIOT KOHJeHcaTHble Hacoch tuma KC.

B kauecTBe 3KEKTOPOB MOXKHO HCIIO/Nb30BA:b OTONHTENbHBIE /¢~
BaTopyl MocaHepro, Ho ¢ yKOPOUEHHBIM conoM, I'0O/IOBKY neaspato-
pPa # 3XKEKTOPHl PaCCYHTHIBAIOT B 3aBHCHMOCTH OT MLPOH3BOAHTE]b-
noctH ycraHoBKH. TIpuGmuxenno pasMepn! peaspaunoHsOl LOIOBKH
MOXKHO ONpeNe/NuTb B 3aBHCHMOCTH OT pa3MellleHHs Hacajok. Brico-
Ty TOIOBKH 00biyHO OepyT B npedenax 1—I1,5 x, a naomanb ee
NONePEUHOro CeUSHHS ONpele/IfIOT H3 BHPAKEHHT

Fov= 1’2DDy ”, (VIL21}
(%)
rae Dy — NpOH3BOHTENLHOCTh YCTAHOBKH B #°5/4;
£=7O M| M?-4 — MAOTHOCTD OpOIUEHHs (KOAHYECTBO BONEI B M3, mpoxons-

med 3a | « yepes | #? naouranu roJoBKH},

O6eckucaoposcusarue 8006l npu NOMOUWU CTAAECTPYNEUHLLX
puavtpos. TlpenMylIeCTBO CTaJeCTPYKEuHHIX (HUABTPOB Tepex
BaKyyM-Ieaspaiyeli COCTOHT B TOM, YTO Yy MepBbiX HeT pa3pHiBa
CTPyH BOXONMPOBOAHOH BOAb! (BCJAEACTBHE Yero MOJHOCTbIO HCNOJb-
3yeTcql naBJieHue BOJONPOBONA), a TaKXKe B GoJibuied KOMIAKTHOCTH
n npocrote ob6cnyxuBanuda. IIpHHOMN mefcTBHA CTANECTPYKEUHBIX
¢HabTPOB 3aKJAOYaeTca B TOM, UTO Jea3pupyemas B0OAa mponycka-:
eTCA uyepe3 pe3epByap, HANOJHEHHBIA CTaJbHOH CTPYIKKOH, KOTOpad,
OKHCJIAACH, MOINIOWIAeT H3 BOAB 3HAUHTENIBHYIO 4acCTh PACTBOPEHHO-
ro B Hel KHCJHOPOAA, a 3aTeM Mpomyckaercs depes BTopoil puabTp,
3ano/IHeHHB KBaplUeBBIM [eCKOM HJH Mpamogﬂoﬂ kpomko#. Ha-
3HaueHHe BTOPOro (puabTpa — OTPUALTPOBATH 00ECKHCIOPOKEHHYIO
Bony. CxeMa ycTaHOBKH CTajiecTpyKedHblXx QHABLTPOB NPHBEAEHA HA
puc. VIL6. ~

Quabnpht / ycTaHABAWBAIOT HA TPYGONPOBOMAX Tropsued BOMIb
npu remnepatype ee He MeHee 55—60°C. KoanuecTso u OCHOBHbLIE
pasMepnl HUALTPOB OMPENeNsloT HCXOAA U3 pacxofia BOAH H Npo-
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JIOMKHTENLHOCTH ee KOHTAKTa CO CTPYXKKOH, KOTOpas npuHHMaercs
paBHoii 1=0,5 «.

Buicoty punbnpos H sumbupalor 8 npenenax 2—2,5 #, a guametp
onpenenaor no popmyJse

d=08 2 4, (VIL22)

rae D — cpenneuacosoil pacxos Boaw B #3/4;
H — Bricota Quabtpa B M,

Uro6bl yMeHBIIWTL AHAMETP PHABTPA, MOXKHO yCTaHaBJAHBATHL
BMECTO OJHOTO JBa TIOCASJO0BATENbHO BKJIOYEHHHX CTaJecTpyKed-
HbIX puabTpa. B stom cayuae B popmyne (VII22) Bricora H Ge-

Us Bodonpobada Om badornzpebamens ¢ £=55°50°

———me———

8 cucmanmy
CHAOHE=
me

Prc. VII6. Cxema ycTanoBKH crade-
CTPYXedHbX GUALTPOB

M

[ e T

perca B ABa paza Ooabliefi MO CPaBHEHHI0 ¢ BBICOTOH OJHOTO
dunsrpa. Ilpu 3azannom spemenn (v=0,5 ) KoHTakTa B0IH CL
CTPYXKKO# H BBICOTE pHAbTPA 2—2,5 # CKOPOCTb JABHXKEHHS BOAH
Gyner 4—5 m/4, a Npy MOCAeNOBATEALHOM BKJIOYEHHH ABYX PHUJIbLT-
POB npH Toft Ke BricoTe — 850 M/u.

Hdnamenp MpamopHoro <unbTpa 2 onpejensior Ino opmyae

d=1,13 ) 24, (VIL23)

rie ckopocTs ¢uabTpauuu mpunumamotr 8—10 x/4. Bricora srux
{PHUIbTPOB, TO KOHCTPYKTHBHHM CcOOOpaxeHHaM, Oeperca (pPaBHON
1,5 u. T'unpasanyeckoe cCONpOTHBJEHHe YCTAHOBKH COCTaBJAAeT IpH
ONHHAPHOM CTaJIeCTpyKeuHoM «Guabrpe 2,5 # 800. CT., a npH ABOM-
oM — 3,5 x 800. cr.

Xumuvecxan Oeaspayus ocymectBafeTcs cyabburupopanuem. B
THTATEbHYI0 BOLy noche ee nogorpesa go 80°C BBORAT pacTBOP
cyabbHTa HaTpHd, pacxol kotoporo (NapSO;s) onpemensiior u3 BHi-
paxeHusa

g=9aD e, (VIL.24)

_rlle g — pacxol cyAbpHUTA HATPHS B 2/4;
0 — KOHUEHTPAIHS KHCAO0POLa B BoAe B M2[Ke;
D — pacxon Boam B T/4.
- H3-332 3HauuTeNbHOrO PacXOfa CyiabHTa HATPHUSA, NOBHILIEHHONA
ero CTOUMOCTH M OOJbIIOrO KOJMHYECTBA 1JaMa 3TOT MeTOJ LIKWPOKO-
TO pacnpoCTPaHeHHs He HOJyTHII.

177
Onextponnas 6ubnuoTeka http://tgv khstu.fu/



Tiasa VIII
30AHHS KOTEJIbHBIX W UX NPOEKTUPOBAHUE

§ 49. Pacnosioxesne KOTEJIbHbIX

B 3aBucHMocTH OT paGodero JAaBjieHHS NapoOBLIX KOTJOB H CTene-
HH HarpeBa BOAM B BOAOIPEAHBIX KOTIAX KOTelbHBIE yCTaHOBKH
noJApasfeNgioTcs Ha YCTAHOBKH BBICOKOI'O H HH3KOIO JaBjieHus. Co-
raacHo npasuaaM [ocroprexmapsopa u CHull II-I.9-65 «Koteasb-
Hble ycTaHOBKH. HOpMBI MPOeKTHPOBAHHA» KOTE/NbHBIE YCTaHOBKil,
paboraioliie Ha Bolde, HaTperoil Buime 115°C, uay npu nasrexuyr
napa B Hux Gogee 0,7 arTu, BbiHOCAT B OTIEJNbHO CTOAHNIHE nOMelile-
HHA.

KoT/1bl BBICOKONO JaBJieHHS MOL H Haj NPOH3BOICTBEHHBIMH MO-
MELIEHHAMHK HJH HenoCcpeACTBEHHO B NPOH3BOACTBEHHLIX TOMelie-
HHAX, Toe TeXHOJOTHYeCKHe Npouecch! HeOTHEOMACHH!, YCTaHaBJIHBa-
I0T JIHIIb B CJACAYIOUIUX caydaax: 1) ecaiy NpHMEHAIOT NPAMOTOUHBE
KOTJibl MapONpoH3BOLHTENILHOCTBIO N0 4 T/4 KaxuAwiil; 2) ecan Ko-
TeJ YAOBJETBOPSETCA yCJOBHE

(t,— 100) V < 100,

rie tg — TEMNEPaTypa HacHIEHHOTO napa npH paboueM AaBacHHI;
V — BoasaHoit 06beM koTAa B 45,

3) ecan npuMeHsiOT BomonpefiHsle kKoTabl (Ge3bapabaHHble) Tem1o-
IPOU3BOAUTEbHOCTBIO X0 2,5 I'kaaf4.

Heab3a ycrpanBath B XKHALIX M OOLIECTBEHHBIX 31aHHAX BCTPO-
eHHble KOTeJbHble WM TPHCTPaUBATh HEMOCPEACTBEHHO K 3THM 31a-
HHSIM KOTeJibHble, 0GOpYyLOBaHHble KOT/JIaMH ¢ JaBjeHHeM napa Bbi-
we 0,7 aTy uau ¢ TeMnepatypoit Bo1sl Buiwe 115°C.

VYenpanBaTh B NPOM3BOACTBEHHBIX 3AaHHAX BCTPOEHHLIE KOTe/Ib-
Hble WJH KOTeJbHble, COJOKHPOBAHHBIE C NPOU3BONCTBEHHBIMH MOMe-
IeHHSIMH B OJHOM 3MaHUH, Pa3pelraercd JHIllb NPH COOTBETCTBYIO-
€M TeXHHKO-3KOHOMUHYECKOM 000CHOBaHHH.

B XKuapix #  oOWeCTBEHHHIX 3JaHHAX BCTpOEHHbie KOTEJAbHBIE
paspellaetcsi yCTIpauBarh JIHIIL NpH YCTAHOBKE NapOBBIX KOTI0B,
paboTaromux npn xpasaenuu P<C0,7 aTu, ¥ BomorpedHbx KOT/IOB —
npu Temnepartype Boin! He Bbhme 115°C. OnHako H npH 3TOM Heob-
XOIMMO BBINOJNHATL OCHOBHbIE TPEGOBaHKA:

1) makcuMaJ/IbHAA TEINIONPOU3BOAMTENbHOCTE 3STHX KOTEJIbHBIX
He JOJKHA INpeBHIIaTh Jpu paboTe Ha ra3oo6pa3HoM TONJHBE
3 I'kaa/4; npn CKHTaHHU TBEPAOro TOIJIMBA € TPHBEIECHHBIMU Cep-
nuctocteio 10 0,5% wu soabHocThio A0 2,5%—1,5 Tkaafax npu
C’KHTAQHHH TBEPHAOr0 TOIJIHBA C TNPHBELEHHLIMH CEPHHCTOCTHIO OT
0.5 10 1% wu sosmbuoctbio oT 5 10 10% —0,8 'kaafu u, naxkoHel, npu
CXKHTAHHH TBePAOro TONJMBA C NPHBENCHHBIMH CEPHHCTOCTBIO Bo.lee
1% u 30abHoCcTbIO GoJee 5% —0,5 I'kaafu;
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2) HeJb3d PACMOJIArath 9TH KOTedbHble HEMOCPEACTBEHHO IO
TIOMEIIeHHAMH, e BO3MOXKHO 3HayHTeJibHOE CKOMJeHHe JIoNei.

ITpn npoeKTHPOBAHHH KOTEJNbHBIX HE3aBUCHMO OT :PACHONOKEHHN
HX NOJ 3AaHWAMH MJH OTAEJbHO OT 3]1aHHH HeoOXONHMO NpPEryCMOT-
petb caenyooutee: 1) yAoGHYI0, TPOCTYI0 H 3KOHOMHYHYIO TPAHCIOP-
THPOBKY Temja K NMOTpeGHTeNAM; 2) ycTPOHCTBO BOJIH3H KOTeJbHOM
‘CKAafoB N4 TONJHBA M 30Jbl; 3) mpuMeHeHHe HanboJee 1Eeneco06-
pasHoi cXeMbl TOIVIHBOMONAYN H 3010y aJICHHS.

Kpowme roro, csenyer yuuThBaTh BBICOTY CTOSIHHA YPOBHA TpyH-
TOBHIX BOJ.

TlpoekTupOBaHNE U COOpyXKeHHe KOTeJNbHBIX NOJKHbI BECTHCL B
COOTBETCTBUH C JEHCTBYIOUMMH NPaBHAaMH U HOPDMATHBHBIMH JOKY-
MeHTamy, yreepxkaesunimu FoccrpoeM CCCP: CrpouTtesnbHble HOPMbi
u npasuJaa, yacto I, pasnen T, tnaBa D «KorejbHble yCTaHOBKH»
{CHuIl I1-I'-65) u «YKasaHua 1o NMPOEKTHPOBAHHIO KOTENbHHX YC-
taHoBok» (CH 3560—66).

BeGupaTh MIOMAAKY KOTeIbHOR Clefyer ¢ y4eTOM MHHHMalb-
HBIX 3aTPAT HA NJAHUPOBKY €€ TOPPHTOPHH H NPOKJAAIKy MOAbE3N-
HbiX nytedl. Heo6xomumo 06A3aTenbHO npelycMaTpHBATh BO3MOX-
HOCTb PACHIHPEHHS Y4acTKa 3aCTPOMKH.

OtnenbHO CTOALIHE KOTeNbHble JOMKHB GHTb OTHENEHH OT OJH-
KaWIIKX KHABIX H OOUIECTBEHHBIX 3JaHHi O3eNcHEHHBIMH CaHHTAp-
HO-3ALIHTHBIMH 30HAMH, KOTOphle BbIOMpAlOT COrJacHo Ta6a. 2 mpu-
aoxedus 2 raasbi CHuIl 11-M.1-62 «HopMbl mpoekTHpoOBaHHA».
MunuManblias NPOTAKEHHOCTb CAHHTAPHO-3AILHTHON 30HBI COCTAR-
JaeT 25 m ¥ NpuHUMaeTcA A KOTeJbHHIX, PaGoTaloOmuX HAa TBEDP-
10M TONJHBE, ¢ 304bHOCTbIO AP <C10% u Tpu pacxome TOMIWBH
Bmax=3 T/‘l.

IIpu somenoctn Tonausa AP=30--45% ¥ uacoBoM pacxole
TonauBa B=20--25 T/4 OPOTAKEHHOCTb CAHUTAQHO-3AUIUTHON 30HHI
Aocruraet 200 x. Ias xoTenabHBIX, paGOTaOUMX HA rase, CaHuTap-
HO-3aUIMTHAs 30Ha ycTaHOBJeHa 15 m, a 114 KOTejbHBHIX, paboraio-
WHX Ha XHIKOM Tomiiuse, — 20 x. Pa3puiBH Mexny 3MaHUAMH U
COOPYXKEHHAMH KOTeJbHBIX, a TaKkKe MeXAY ITHMH COODYXEHHAMH
¥ PacxoNHBIMH H Pe3ePBHHIMH CKJAaZaMH TONJHBA MPHHHUMAIOT 1O
CAHHTAPHBIM M npoTHBONOXKAapHeM HopMmam (CHull 11-M.1-62,
1. 98,§ 3ura 102, § 3).

. § 50. ApxuTeKTypruasi KOMOOHOBKA

[To xapakTepy coopyKeHHs U KOMIOHOBKE 060pYNOBAHHS KOTElb-
Hble nofpasfaefAloTcd Ha 3akphiThle, TIOJYOTKPHITHE U OTKpHITHIE,
Mecro nocTpofiki KOTe/IbHOI BJKSAET Ha 8BGO €e THNa.

1. B kOTe/IbHBIX 3aKPBITOr0 THNA BCE 060PYHNOBaHHE PACIOI0XKEHO
BHYTpH 3maHufA. Takue KoTelbHBle CTPOAT 8 paiioHaxX C PacyeTHOf
TeMnep aTypoil HapyXHOro Bo3zyxa Huxe — 30°C H BHe 3aBHCH-
MOCTH OT pafioHa CTPOMTENbCTBA, €CJHH KOTEJbHbIE Pacno/ararres
BHYTpH XH.10T0 KBapTasna.
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2. B KOTeJbHBIX MOJYOTKPHITOTO THNA 3a[HsAs CTEHA pacnojara-
©TCA 32 3KOHOMAN3epHHIMH [OBEPXHOCTAMH. 'BHe 34aHHA MOXHO
ycraHaBnuBaTh JBIMOCOCH, JYTbeBbie BEHTHJAATODHI, NEa’PaTOPH H
Apyroe 060pyMLOBaHHe, 33 KOTODHIM He HalNO0 NOCTOSAHHO CJEIHTb.
Korenvubie 31010 THNA COOPYXKAIOT NPH  PACUETHHIX TeMMepaTypax
HapykKHOTO B03AyXa oT —20 1o —30°C u npu ycjaoBuH, 410 UX Pas-
MelaloT 3a npefieiaMHt XKHJIOTO MacCHBa. '

3. B KoTe/IbHBIX OTKPHITONO THNA 3aKPHIBAIOT TOJbLKO (POHTOBYIO
4gacTh nepes KOTIOM, rlle OObIYHO HaxOAUTCA 06cayKUBalOmui nep-
«COHA/; WX COOPYKAIOT B paitoHaxX ¢ pacyeTHOH TeMmmepatypoil BO3-
Jyxa Boine —20°C,

[lpu cTpouTenbcTBe KOTENBHON MIOGOTO THNA HEEGXONUMO €O6-
JIONATh YCJOBHSA, H3I0XKeHHbe HuKe. O6beMHO-I/1aHHPOBOYHbIE pe-
LIEHHsl 37aHHS KOTeNbHOH NOJ/IKHBI OTBeuaTh TPeGOBAHHAM MeEXOT-
PpacieBoil yHHpHKallUH NPOMBIUIIGHHBLIX 3HaHHH ¢ 06A3aTe/IbHBIM
Hcnolb3oBaHneM YHHOHIHPOBAHHBLIX CGOPHHIX KOHCTPYKLHMI M pera-
Jeli 3aBoiCKoro H3rorossieHus. [lo kiaccHPHKALMKH CTPOHTSABHBIX
HOPM KOTEJIbHBIE OTHECeHH K coopyxkeHuaM II xaacca.

KoMnoHOBKa U KOHCTPYKIHHM 3Jalud KOTeNbHOI, a TakxKe pac-
NoN0XKEHHe ©60opynoBaHHA JOMKHB OGeCneyHBaTb BO3IMOXKHOCTb
HecnpenaTCTBEHHOTO PaCIUUPEeHUs KOTeJAbHOI: 1) 37aHHe KOTeJbHO#
JOMKHO MMETb OAHY CBOGOMHYIO TOPLOBYIO CTeHY; 2) KOHCTPYKLUHH
JNepekPHTHS KOTEJNbHOH JOJIKHBI ONHPATHC Ha MPOJOJbHBE CTEHH
3JdaHus. :

31aHHA KOTEJbHBIX, M0 BO3MOXKHOCTH, BHIMOJIHAIOT OLHOITAXKHBI-
MH H OIHOMPOJETHHIMH C pacnoJioXkKeHHeM BCIOMOTaTeNbHOro 060-
pyroBaHus B 00UIeM 3aJsie, He BHLASIAN HX B OTAeJbHblE IOMEUEHHS.
‘OyeBHAHO, UTO T{PH CKHUTAHHK TBEPJIOr0 TONJIHBA NPH MEXaHH3HPO-
BaHHBIX CHCTEMAaxX TOMJHBONONAYH M OyHKEPHBIX Tajepedx MOXKHO
COOPYKATb MHOTOSTAXKHBIEe X MHOrONpoJieTHHe 31aHuA. Pacnomoxe-
HHE aJMUHHCTPATHBHBIX W OBLITOBHIX NOMELIEHH[ NpelycMaTPHUBAIOT
BHYTPH OCHOBHOMO NMOMEUISHUS KOTeNbHOM, CO CTOPOHB ee NOCTOSAH-
Horo Topua. OnHako MOXHE MCIOJb30BaTh H Jpyrue <¢BOGOMHbIE
NJIOLAAN TPOU3BOACTBEHHBIX noMemenui. UroOhw HCNo/Mb30BaTh BhI-
COTY OCHOBHOIO NOMEILEHHA MOJ NOMEelleHHs aJAMHHHCTDPATHBHOrO H
OHITOBOrO HA3HAYCHHS, YCTPAHBAIOT AHTPECOJH.

Jlas yaadeHusi 30JbHBIX OCTAaTKOB KOTeAbHYI0 CHaGXaloT 30/b-
HBIMI [OMEIeHHAMH, KOTOpHle KeJaTeJbHO pacnosarath Bbillle
yposusa 3eMau. Ilpy BEIXOMle OYanOBHIX OCTaTKOB He Gosee 100 xe/«
HJH NIPH MEXaHH3WPOBAHHOM ILJIAKO30JIOYJNA/EHHH 30JIbHBIX MoMe-
1eHH# MOXKHO He yCTpauBarTh.

B KOTe/bHBIX, 0OGOPYNOBAHHHX KOTJAMH TapONpPOH3BOLHTEND-
Hoctbio xo 10 T/4, '‘MOXHO pacnojarath CiAelylOliHe AAMHHHCTPA-
THBHO-GLITOBLIE TIOMEIleHHA: a) J1aGOpaTOPHI0 XHMHYECKoH BOJO-
OYHCTKH; 6) MEeXaHHYECKyl0o MacTepckylo; B) Kowmma' 3apegylolero
KOTeNIbHOM; I) KOHMTOPY; R) casysea u rapaepo6. Canysea o6opy-
“AYIOT B 3aBHCHMOCTH OT KOJHYECTBA OOCHYXKHUBAIOLIENO lepcoHana.

B y6opHBiX ROMKHO GHITL ONHO OUKO TIPH YHUC/IE NOJNB3YIOLIHXCH
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yOopHo# g0 20 ugnoBeK ¥ IBa OYKa NPH UYMCAE NOJb3YOWUXCA X0
40 uenosek. YGopHuble YCTPaMBAIOT Pa3feNbHO AN MYXKUYMH K XKed-
LMK H ¢ OTIeNbHHIMY TaMOypaMu. Tlpu o6iem yHCAE NOAB3YIOIHUX-
cq yGopuoit Menee 20 yenoBeKk MOXKHO YCTPaHBaTb OAHY YOGOPHYI0
Ha OIHO 0YKO, OOCHYXKHUBAOILYI0 MYXYHH H XeHWHH. B MyXcKux
yOODIUBIX, KpOMEe YHHTa30B, YCTAHABAMBAIOT NHCCyapH (OXMH IHC-
cyap Ha onuH yHHTa3). Ilpn yGOpHHIX HO/IKHH GbITh YMBIBAJIbHHKH
(3 pacyera oIWH YMBIBAAbHIHK Ha IIECTb YHHTa30B, HO He MeHee
OLHOTO Ha YOOPHYIO), KOTOpbIe pa3MelllaloTca B TaMOypax. YHHUTA3H
ROJKHLI HAXOAMTbCA B OTAEAbHHX Ka6uHax pasMepoM 1200
X900 mm. Paccrosinue OT CTEHbI, BXOJNb KOTOPOH IPACTIONOKEHbI
CaguTapHbie NPuGOPH, KO TNPOTHBONONOXKHOA CTEHH JOMNKHO OLITH
He MeHee 1300 um,

Uncno yMBIBAaJbHHKOB M AyUIefl YCTaHABJAMBAIOT W3 Pacuera He
MeHee OJHOTO KpaHa ¥ ofHOro ayma Ha 10 uenosexk. Pasmepn ymu-
BaJbHHUKA JO/MKHH ObiTh He MeHee 300450 mm, a nymesofi Kabu-
Hbl — 9003900 #m. Uncao wxadoB B TapaepoGHOf paccUHTHIBAIOT
Ha yHCAo pabounx, 3aHATHX B TeYeHHe CYTOK B KOTeabHo#. IIpoxo-
bl MeXAy pafamu wkagos npusuMalor He Menee 1000 mu. Ulxadut
AN XpaHeHUs BepXHefi ONeXKAL ¥ CNeloAeK bl JOAXKHH UMETb pas3-
Mmepbl 350 300X 1700 mm.

Tlpu cxkuranny rasoo6pasHoro TONAMBa H NpW JaBJAEHHHW rasa Io
3 aru rasoperyAsiTOPHLIA TYHKT pa3MellaloT B HPHCTPOfiKe K KO-
TeAbHOH HAW RaXe HENOCPeNCTBEHHO B KoTeabHof. [Ilpu naBjenun
rasa Bullle 3 aTy Ta30PeryAATOPHYIO pacloNaraloT B OTACAbHOM
3RaHUH.

§ 51. Koncrpykuus vacrteii 3panus

31aHHA OTAENbHO CTOAUMX KOTEJbHBIX BLIIOIHSTIOT JAu60 C KHp-
NHYHBIMH HECYIUHMH THASCTPAM¥ H KHPNUUHBIMM cTeHaMy, Jubo ¢
JKene306eTOHHBIM KapKacOM H COOTBETCTBYIOIUMM (B TOM uucie H
xupnuuHbiM) 3anonasenueM. Hlupuny Aueek IJa pasMemenud Korios
U npoyero 060pyA0BaHHA, a CAENOBATEAbHO, W NPOKONLHBIA war
MeXAy OCAMY THAACTDP MAM KOJIOHH, KAK NPaBHJIO, IPHHNMAIOT paB-
#bIMY 6 M, ONHAKO B OTJAEJNbHBIX CAyYafgx MX MOXKHO YMEHbIIUTb 1O
3 M, a /151 TOPLOBLIX AUEEK OHY COCTaBASIOT 1,5 M.

BeicoTy sTaxefi ¥ pa3GUBKY OKOHHLIX NPOEMOB NPUHHMAIOT Kpar-
HBIMH YKPYIHEHHOMY BepTUKajJbHOMY Moxyaio 0,6 x, uro naer Bo3-
MOXHOCTb KJacTb CTEHBl KaK M3 PALOBOTO KHPNHYa, TaK M M3 KPyn-
HBIX ‘6JI0KOB ¥ NaHeae.

ITlepexpbiTHS BBHITIOMHAIOT H3 XKeJIe300ePOHHMX 6anok-(pepm, onn-
PaeMbIX Ha KHPNHUHBIE MHAACTKPH HAM  Kene3006eTOHHBIE KOJOHHUL
Pasmepn nposeros 3ianuil KOTeABHHIX CAeAyer BbGHpaTh, coobpa-
3yACh C AAHHOfI BhIycKaeMux Ganok-pepm: 6, 9, 12, 18, 24 u 30 a.
TlokpriTua no Kene3o6eToHHbHIM GajxaM-pepMaM BHINOJHAIT B BH-
3¢ KPyNHONAHEAbHBIX JKeJe306eTOHHBIX IJIHT, AJAUHY KOTOPHIX NpH4-
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HHMAIOT B COOTBETCTBMH C IIaroM MeXAy KOJOHHaMH, a |

6epyr passoft 1,5 unu 3 x. d > @ THPHRY
Ha puc. VIIL1' npuBeneHbi  5CKH3bI JIONEPEUHHX PA3PE30B KO-

TeJIbHLIX fueek Ans koo JIKBP, paGoraomux Ha TBeproM Tom-

anse, a Ha puc! VIIL.2 xas xornos JKBP, paGoraomux #1a Masyre

HAHU Tase.
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Puc. VIILI. HexoTopHe THNOBHe pelileHHs pasMeinieduss KoTioB tTuna JAKBP
ApH paboTe HA TBEPAOM TONAHBE

Ecan coGcTBeHHbI Bec MOKPHITHA He npespiwaer 90 x2/x?, To
NOKPBITHe MOXHO BHIIOJNHSTh CIOWHHIM 6e3 CBETOBHIX «poHapeti.
Ipy Bece Goaee 90 x2/m? Hap xoTaaMHu ycTpansaior ouapu. Ilro-
Iadb OTBEPCTMI B MOKPHITHH JEJNAIOT TPH 3ToM He MeHee 10% nao-
maxy noJja, 3aHATOH KOoTaaMu. BMecTo ¢BeTOBHIX thoHaped MOKHO
yCTPaKBATb B CTEHAX 3aCTeKJEHHHIE NPOeMH COOTBETCTBYIOUINX Pas-
MEpoB, MpHYEeM HX (PacmoaaraloT nepern GpPoOHTOM KOTIOB H Bhimie
06MypOBKH.

KoteabHble HU3KOTO NaBAEHHS, PacnodoXeHHbIe TOJA KHILIMH R
" @OIIeCTBEHHBIMHA 3MaHUAMH, JOJKHHI HMETb HeCropaeMble NOTOVIOY-
Hble NePeKPHITHA, DTH NepeKpHTHA JO/XKHH GbiTh FajoHeNpOHHNae-
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MBIMH } OGecnieyenbl 3BYKOH3OMALHMEH. BrXoaH e NBepH KOTEJLHONO
TOMEILECHHS JOMKHH OTKPHIBATHCA HAPYXKY. B KOTEABHHX ¢ TJI0-
Wanpio noja Goabme 200 #2 B KaXXAOM 3Take AENal0T He MeHee
JABYX BbIXOROB HaPYXY, PACHONOKEHHLIX B NPOTHBOMOJOKHHIX CTO-

1KBPY-13
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Puc. VIii2. Hexotopwe TuHROBHeE pellleHusi pasMeIleHHS KOTAOB THNA
AKBP npn paGoTe na XuRxoM uau rasoofpasnoM Tomause

ponax nomemennd. Ecaum naomalb Noja KOTSIbHOMO NOMeELIEHHS
Menble 200 42, TO BTOPOi BHIXOL MOXKHO HeJaTh ¢ KaXJ0DO dTaxa
Ha HapyXKHYyi0 NOKaPHYI0 JeCTHHIY. BHiXox H3 KOTeaAbHLIX, pasMe-
MEeHHbIX B NOABANAX, uepe3 JeCTHHUHHE KJAeTKH AeJaTh HeJb3f.

Pasmepn omnofi H3 ABepefl MOMKHB ObITh TaKHMH, YTOOH MOX-
#0 OblIO JOCTABJATL H BHHOCHTb YCTaHaBJiHBaeMOe 00OpyAOBaHHe -
x0T 6l B pasoGpanHom Bune. Ilag 510l xe meaAH MOXKHO TONb30-
BaTbcsl OKOHHBIMU TipoeMaMi. Ecau HeT OKOHHBIX NIPOEMOB H HeJb3A
UCTIOVIb30BATh ABEPHLIe NPOeMbl ISl BTaCKHBaHHUSA ©00OpDYNOBaHHA,
TO yCTPaHBAIOT B CTEHAX CHeLHaAbHBIE NPOEMBl, KOTOPhIE 33ebIBa-
f0TCS ¢ BHOBb OTKDPHIBAIOTCS NPU HOOGXOXUMOCTH.

Tlpu nomaue TBEpAOro TONNBA K KOTJIaM, a TaKXKe INPH YIane-
HHHM 307H M LIaKa Yepe3 ABEPH KOTeJNbHOHl Y MOCAeNHUX YCTPauBa-
0T TaMOypH, pasMeph KOTOPHIX o©O6ecneyHBalT (e30NacHOCTb 4
YA0G6cTBO 00CAYKUBAHHS.

§ 52. OcroBHble BHYTpeHHHE raGapuTbl NOMeMleHHHA KOTEJAbHBIX

Tlpoxone MeXAy KOTIaMH, SKOHOMAN3epaMH H CTEHAMH KOTeJb-
HOfl (xpoMe mepefiHeft CTEHB!) AeJAOT He MeHee | m, a MexAy oT-
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Puc. VIIL3. KoMnonoska KOTeIbHOfi 3aKPHTOr0 THEA ¢ KOTIAMH

LKBP-10-13 npu paGore na KaMeHHLX YIaax
JeJNbHBIMH BLICTYNAIOIMMH YacTAMH (HanpHMep, MexXIy Gankami
Kapkaca M 4aCTAMH 3xaHHus) — ue MeHee 0,8 . Ilast uyryuHHxX Kot-
JIOB YKA3aHHble PACCTOSHUA MOXHO YMeHBIIATb 10 0,7 M.

Ecnu 06ayBKy ¥ WypOBKY KOTAOB H TONOK OCYIIECTBAAIOT HE
TOAbKO C PPOHTA, HO € GOKOBHX CTOPOH OGMYDOBKH, TO UIHDPHHY
Mpoxofa MeXAy KOTAAaMH JenaloT He MeHee 1,6 » ang xotaos nmapo-
TMPOH3BOIUTENbHOCTBIO 0 4 T/« U He MeHee 2 M AAA KOTJIOB Napo-
IPOU3BOJAUTENbHOCTBIO Gontee 4 7/4. IlpH ycTaHOBKE KOTIOB H 3KO-
HCMai3epoB GJM3KO K CTEHaM MAH KOJIOHHAM KOTEJbHOTO NOMeIMeHUT
06MYypPOBKA KOTAOB H SKOHOMaA3epoB JOMKHA OTCTOATH OT CTEHbI
HJIH KOJOHHBI 10 KPaiHerd Mepe ua 70 mm. DTOT NPOMEXKYTOK BHYTDH
3achiNaioT LLIAKOM, HHQY30pHOA 3eMJefi HAH NPYTHMH HEroplOuHMH
H30AFIUOHHBIMH MATEPHANAMH, a CBepPXy M ¢ GOKOB 3aKAaJbIBAOT
KHpPIIUIOM. .

Paccrosinie oT cTeH! KOTeJbHOTO NOMEIEHHs [0 (PPOHTA KOTHOB
HJAH (POHTA BBLIHOCHBIX TONOK NPHHUMAIOT B 3aBHCHMOCTH OT CINO-
€oG0B NOAAUH TOMIMBA B KOTEJbHYIO, OT CHCTEMb KOT/AO0B H WX pa3-
Mewlennus. Paccrosune oT GpoHTa KOTIOB MAH BBICTYNAIOMMUX YacTell
TONOK A0 NPOTHBONOAOKHOH CTEHH! KOTENbHOH NOJMI;KHO COCTABAATH,
KaK NPaBHIO, HE MeHee 3 M, ONHAKO NPH MEXAHH3HPOBAHHLIX TONKAX
ero MOXHO yMEHbIIHTb 0O 2 M. TIpH CKWTaHHH XHIKOrO H Ta3006-
a3sHOro TONIHBA PACCTOAAHHE OT BLICTYNAIOUWHX Yacrell TOPEJOYHBIX
¥CTPOIICTB 10 CTeHB KOTEJbHOM KenawT He Menee 1 . Ias xoraos
MPOH3BOIUTEIBHOCTBIO KO 2 T/4 paccTosHHe OT (PPOHTa KOTIOB MAH
BBICTYMAIOIIYN 4aCTeH TOMOK JO CTEHH KOTeNbHOH MOXKHO YMeHb-
iUHTD 10 2 A B CIyYasx, eCiH: a) ToNKa, o6CaAyXHBaeMas ¢ ¢poura,
HMEeT IauHy He Gosee | M; 6) TonKa ¢ ppoHTa HE OGCAYKUBAETCA;
B)™ CXHraeTcsi XKHAKOE H ra3006pasnoe TONNHBO -(0OZHAKO MPH 3TOM
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COXPaHSIOT MHHMMANbHOE pacCTosHue | M OT rOPEJOUHBIX yCTpoficTs
il0 CTeHHI),

ITpu xoTaax ¢ HeORMH2KOBOj AMHHOM MM TONKAX PasHHX CHc-
TEM KOT/B yCTaHABJHMBAIOT Tak, YTOOL (POHT BCEX KOTAOB H TOMOK
0 BO3MOKHOCTH GBI (PacnoNOXKeH Ha OXHOA JnuHHH. Ecaum xotnm
paClosoXKeHb TakK, 4TO TOMKAa OXHOIO H3 HHX HaXONHUTCH NPOTHB
* APYroro, TO pAacCTOSHHe MeXAYy TONKAMH JAenaloT Ciaexyiollee:
a) TPW CKHTAHHH TBEPHONO TONAUBA B TONKAX ¢ PYUHHM OGCIYNKHe
BaHHeM — He MEHee & m; 6) NpH CXKHTAHHH TBEPAOTO TONJHBa B
MeXaHH3MPOBAHHBIX TONKaX —He MeHee 4 M; B) NPH CKUraHAH

45,000

T 630

n
~3
g-
000 3695

’

6000

- Puc. VIIL5. KounoHoska napobofi koreassod c xornamu E-1/9, paGoraio:
. IIHMH Ha MasyTe
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XKHIKOMO H T2a3000pa3HOTO TONINBA — H3 PacyeTa 2 # MeXAy Tope-
JIOYHBIMH yCTPOACTBAMH.

Tlepen GpOHTOM KOTAOB MOXKHO YCTAHABJIHBATH HACOCH, BEHTH-
JSTOPHl ¥ Np., IPH BTOM INHPHHY CBOGOAHHIX NPOXOMOB BIOJL (pOH-
Ta KOTJIOB JAeJaloT He MeHee 1,6 # # Tak, yroObnl 0GOpynOBaHHE He
MeIano HOPMaNbHOMY OOCAYKHBAHHIO TONOK H KOTJIOB.

Paccrodnue or BepxHeli paGoueil MAOIIanKH, NPEXHASHAYEHHON
JAS O6CAYXKVBAHUA KOTJIOB MAH 9KOHOMAN3ePOB, N0 HUXKHHX KOHCT-
PYKTHBHBIX YacTedl HOKPHITHSl KOTEIbHOH NGNXKHO OHITh He MeHee
2 m. Ecan B npouecce sxcniyaTaltuH HET HEOGXOLUMOCTH Nepexo-
AHTb yepes GapabGaH MAH CyXONapHHK KOTAa, TO PACCTOAHHE OT HHUX
10 HHAKHHX KOHCTPYKTHBHBIX YacTell NOKPHITHA KOTEJILHOH CHHXKAIOT
10 0,7 ». {9 KOTJOB HH3KOTO NABJEHHS, €CJH OTCYTCTBYIOT apMa-
Typa M JIOKH AJI OUHCTKH Ia30X0J0B, TpeOYIOWHX ©OOCAyXKHBaHHA
CBEPXY, YKa3aHHOe PacCTOAHME TaKXke geqaaior He Menee 0,7 ..

KorenpHbie noMelleHns, BCHpOSHHbE B 3[aHHA, JOMKHH HMETb
BLHICOTY He MeHee 3,2 #, a M0 BHICTYNAIOUIUX YacTell MOKPHITUS — He
menee 2,6 . Jlaq yno6crBa oGCAyKHBANHA U Ge30NaCHOCTH PaGOTH

188

Onextponnas 6ubnuoTeka http://tgv khstu.ru/



l?
=

_/d/\ —— .l
(= : : \
. i1 ||
4 Y .
[ i R\ ! l
775 \ T 17 1m| .
K2 WV g | 6
| 3 2 3 LT A
L _—
ot = ]
3 |
T oy oy v TN, _(IVR\‘ N Y/l,\//K“/:l \-_//.://~ :,(u 7 7 /f’7,7
i I
0 3680 [125¢ 2500 510 FT—= =" I
8100 | 2820|2150 3 125 e
II
Puc. VI111.6. Komnonoska 44
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MPOXOALI MEXKILY anperaTaMu OGOPYNOBAHHS HACOCHOM, AYyTbeBOH,
EBIMOCOCHOM H BOAOOUHCTKY JOJKHH ObiTh He Meuee 0,7 m. Takoe
¥e pacCTOTHHE COXPaHMIOT H MpH HaJWuuu orpaxienuii. Ilomeme-
HHUSL AJIS 30/10BHIX M IIJIAKOBHIX OyHKePOB OT I0Ja A0 BHICTYRAOMHUX
qacrefl 3aTBOPOB AeNalOT BHICOTOM! He MeHee 1,9 u.

HIupuna naomanok, TPeAHASHAYCHHBIX AAS OGCAYKHBAHHSA ap-
MaTypH, foaXHa ObiTh He Menee 800 mu; WIHpuHa BCEX MPOYHX MJIO-
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manox — He Menee 600 mx. Tlromanky, JecTHHIH H BEPXHAA YacCTh
OOMYPOBKH KOTNa MOJKHBH HMETb METANANYeCKHE OrpaKAeHus-ne-
pHaa splcoToli 1 w.

§ 53. Mpumeps KOMIOHOBOK KOTEJbHHX YCTAHOBOK

Ha puc. VIIL.3 noxasana KOMNOHOBKAa KOTEAbHOH ¢ TPeMA KOT-
aamu JIKBP-10-13, paGoraiomunMu Ha KaMeHHHIX yradax # o6opyao-
BavHBIX Tonkamu UIIP. Tonauso mopaercs B mnpHueMHBle OGyHKepa
KOTIOB | JIGHTOUHHM KoOHBefiepoM 2. 30JoyAajneHue NPHHATO CKpe-
nepHoe ¢ 3arayOieHHeM CKpenepHOro KaHaiaa 3 xo oTMeTky — 3,6 .
Kotabl o6opyfoBaHb HHAUBHAYAJAbHBIMH BOXAHBIMH SKOHOMafsepa-
mu (BTH) 4, crpynnupoBaHHLIMH B ABe KOJNIOHKH, H 30J40yJOBUTENA-
Mu (GatapefdHHIMH HUKJIOHaMH) 5. 3ojoynajieHHe u3 30/0yJNOBHTE-
Jiefi OCYINEeCTBJSETCH ¢ MOMOLILIO iHeKa 6, cOpacHIBAIOMIEro 304y B
o6muii cxpenepHui KaHana. MuausunyanbHble AyTheBbie BEHTHJSATO-
PH 7 yCTaHOBJEHH B NOMENIEHNH KOTeAbHOH, a WHIUBHAYaJabHbie
JAbBIMOCOCH 8 BhIHECeHH BHe 3jaHufl. KoteabHas OTHOCHMTCA K KaTero-
pun 3akpHTHX. [lomemenue nox Hacocl 9 w 10 u oGopyroBanue
BOZONOATOTOBKY /I PacnojioXKeHHl B JIEBBIX OTCEKaX 3NaHUS KOTE/b-
HOM, TAe Mo OTAEJbHHM 3Ta)KaM pPacnosaraloTcd KaK aJMHHHCTDa-
TUBHO-OHITOBHE TIOMEIleHHs, TaK H TUTaTeJbHHe 'Gaku: Gak — je-
asparop /2 ¥ KOHEEHCaLHOHHKH Gak 3.

Ha puc. VIII.4 nana xoMnoHoBKa KOTeAbHOM, 060pYLOBaHHOM
xoraamu JKBP-2,56-13, HO koT/Ab paGoTalOT Ha rase M KOMIOHOBKA
KOTeJIbHOfi BBHITOJHEHA OTKPHITOTO THna. Ha OTKPHTOM BO3ZAyXe Yc-
TaHOBAGHH KOTAB I, skOMoMalisepn 2, mbiMocochl 3 H Gak-geaspa.
Top 4. KcTaty, cieayer OTMeTHTh, YTO KOHJEHCAUHOHHbIA 0ak 5, ne.
peKayuBaloUIue HacocH §, 06opyaoBanue BOAONOATOTOBKY 7 U 0ak-
neaspatop 4 pasMmetleHbl B OTHEJbHO CTOAULEM 3JaHHU Ha paccTof-
HHH 5 M OT KOTeJbHOA. TO CIENaHO JJIA MAaKCHMaJbHOH HMHAYCTPH-
&NH3ALUHU NPH COOPYKEHHH OCHOBHOMO 3nanud. IlurateabHbie Haco-
CH 8, a TaKXe napoBofonogorpeBsateJH 9 M cereBble Hacocn 10
pacnonoxkens B 3MaHuH KoTeabHoH. Kaxawi korea o60pyloBaH
ABYMS CMECHTeJBHLIMH ropeaxkaMu Il ¢ caMOCTOATENBHBIMH AyThe-
BbIMH BEHTHNATOpaMH 12.

Ha puc. VIILS npusenesa koMNoHOBKa NMapoOBOH KOTEJbHON C
TpeMs komiaMu THna E-1/9 (cm. puc. 11.16), paGoraiomumu Ha
Masyte. Bce 3zmamse BbimoJIHeHO 8 OZHOM o0GBEME, COCTOSMEM H3
YeTeIpeX CTaHNaPTHHX cekiuil. ‘B oxnoll 3 ceKUMH PasMem(aloTcs
KOTeJbHBle arperarsl I, BO BTOpO# — BOXONOATOTOBKa 2 H oGopyxno-
BaHue Aas c6opa 3 u nepexaqxn 4 xounencata, fea’patop 5 u cay-
#Ke6HO-ObITOBBE NoMelleHus. ‘B Tperbefl CeKUHM PasMentialoTcs Ma-
3yTOHACOCHAs U ee O6OpyLOBaHHE — HacOCH 6, GHHABTPH Tpyboit 7
M TOHKOH 8 OYMCTKU M MasyTomoporpesateju 9. Hakouen, B nocaen-
Hefl CeKIMM PasMemeHuH ABa CTaAbHBIX UHJANHIPHYECKHX pe3epBya-
pa 10 pna MasyTa eMKoCTbio n0 25 ® xaxAnid. 3anac MasyTa B
€MKOCTAX CKJ1ala paccuutaH Ha 10 cyTok.
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Ha puc. VII1.6 npusescHa KOMIOHOBKA KOTEJbHOH C ABYMS BO-
norpeiisbiMmi kotamap JITBM-30 # aBymMsi mnapoBHIMH KOTJIaMu
IOKBP-10-13. OcHOBHHM TOINIHBOM SBJISETCs a3, Pe3epBHBIM —
MasyT. Bogorpeiinbie KOTaH I 060pYAOBaHB HHAMBHAYAJNbHBIMH Jbl-
MOCOCaMH 2 H JAyTheBHIMH BeHTHAATOpaMH 3. Bce HacoCH, 00CHyXKH-
BalolUe Bojorpefinbie KOT/IBI, PAacloOIOKEHH Ha HyJeBOH OTMEeTKe
nox Gakamu-geasparopamu 4. IlapoBbie KOTALI 5 o6opynoBaHbi
BOAAHLIMH 3KOHOMaii3epaMu 6, AyTheBHIMH BEHTHISTOpPAMH 7 H Abi-
Mococamu 8. Iluraresnsnie Hacoch 9 H obmee o00pyloBaHHE BOAO-
NOATOTOBKH (M/If TApOBHIX U BOLONPEAHHIX KOTA0B) [0 pasMellenbi
nepex $poHTOM MapOBHIX KOTJIOB Ha HyJleBofi oTMerke. J[las Beex
KOTJIOB ycTaHoBJeHa o6Ilas KupnuuHas JAbiMoBas Tpy6a I1. Ilpo-
H3BOAUTENBHOCTh KOTesbHON: mo Bofe 60 I'kaa/4, no mapy 30 7/4.

Taasa IX

TPAHCNOPTHPOBKA TONJUBA, EF'O XPAHEHHE,
HUIAKO30JI0YIAJNEHUE U 30J0YJAABJAUBAHHUE

§ 54. XpaHeHHe TBepaOro TOMJIHBA H MOAAYa €0 B KOTEAbHYIO

TBepnoe TOMJIHBO AOCTABMAAIOT B KOTeJIbHYIO HJIH HENOCPEACTBEH-
HO K3 paspabaTHiBaeMbIX MeCTOPOXAeHHH HiH ¢ 6a3ucHBIX CKJIAKOB.
Eciiu 6asucHble CKJaAbl PacnoioXKeHbl Ha PAacCTOAHHH He JdaJjee yeM
50 xm OT KOTEJBHBIX, TO NpPH NOCIEAHHX OPFAHU3YIOT PaCXOAHBIE
WY pe3epBHble CKAalb TOIIYBA.

Pacxosabie ckjagbl pacCUMTHBAIOT Ha XpaHeHHE TOMIdBa He 60-
Jlee yeM Ha AByXHefleJbHBIAl 3amac, a jpe3epBHble — Ha XpaHeHue
TOMAHBA A0 l— MecAuHoro sanaca. PesepBHble CKJAafbl TOIJIHBA
BBIMOJIHAIOT OTKPBITHIMH, PacXOJHbIE XKe CKAaAw .(B 3aBHCHMOCTH OT
HX MEeCTOPacnoJIOXKeHHS) MOTYT BHIIOJIHATBCA KaK OTKPHITHIMH, Tax
4 3aKpHTHIMH. [lpH pacnosioKeHHH KOTeJbHBIX Ha TEPPHTOPHU KHU-
JBIX 3aCTPOeK yCTPauBaThb OTKPHITHIE CKJIalbl TONJIHBA HeNb3H.
EMKOCTb 3aKpHITHIX PaCXOAHBIX CKJIANOB NPeldyCMaTpPUBAIOT B Npene-
Jgax 1—>b5-cyrogHoro pacxoza.

TBeploe TOIIUBO, KOCTaBJAsieMOe Ha CKJaAH, Ppa3MenlaloT 8 ITa-

_6ensax, pasMepbl KOTOPHIX He orpaHuyuBaioncd. IlpH cknagmpoBaHuy
TOIJINB, NONBEPXKEHHBIX CAMOBO3ropanuIo (Gyphiii yrosb, (pesepHbiil
T0pQ), €ro 0653aTeqbHO NOCAOAHO YKATHIBAIOT H YIVIOTHAIOT. 3amac
TONJIMBA, HAXOAAUIHHCA Ha CKJale, OCBeXaloT HE peXe ABYX pas B
FOX, T. €. 3aMEHAIOT HOBLIM.

_ TeepJaoe TOIHBO Ha NMJAOIIAAKH KOTEABHBIX AOCTABJAAIOT HJAH aB-
TOMaMOCBAaJIaMH, HAH MO XeJle3aBOKOPOXKHHM NyTAM B MoJiyBarouax
THMa «ranfosia». [lpu pacrmosnoxeHnuyu GasHCHLIX CKAafOB Ha pace
CTOSIHUM OT KOTeJIbHBIX 10 8 K GoJiee BHIrONHO HCINONb30BaTh aBTO-
TPaHCIOPT.

TonnuBo, KOCTaB/eHHOE aBTOCAMOCBaJiaMH, MOAAIOT, KaK IipaBH-
110, Ha HYJIEBYIO OTMETKY CKJIafiOB, a 3aTeM MTAGeNHPYIOT aBTOTpaK-
TOpONOrpysunkaMu uau OGynapposepamu. CxeMa mnozoGHOro CKJA4A-
CKOTO XO03flCTBA (NPH 4YacoBOM pacxoie Oyporo yras 3—5 T/4)
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MoKasaHna xa puc, I1X/1. Tlo arofi cxeme mpubhBaOmEe ¢ yriaeM aB-
TOCAMOCBAJIBI PA3NPYKAIOTCA Ha YNOJbHOA miomanke I, paccuynraH-
HOM Ha 2000 7 yras.  Yroab wTabeaupyoT @ NOAAIOT €O CKAama
noc/e B3BeWIMBAWHA Ha aBTOMOOGHJIBHHIX Becax 2. N0 MaHAyCy & B
ApueMHbH OGynkep 4 KOTeAbHOH 5 aBTONOrPY3YHKOM 6 ¢ €MKOCTBbIO
KoBwa 1 43, Jlns aBTOMOTPY3YHKOB MpeXycMOTpeH Hasec 7. 304y h
l1ax, ynanseMbie H3 KOTEAbHOMN, XpauaT B Gynkepe 8. '

IIpu nocraske TOmIMBA IO XKel€3HONOPOXKULIM NyTAM HanGomes
NpOCTO AJ/Is1 NpHEMa H Pa3TPY3KH MCNOJIL30BaTh Pa3rpy30UHLIE HCTa-
Kanu Boicorofi 1,5—5 . [HraGennposaHue W momady TONJAHBA B
npuemHbie GyHKkepa u B STOM Clydae OCYIECTBIAAIOT HIH GyJbose-
paMH, H1H aBTONONPY3UHKaMH.

Ha puc. IX.2 nokasana onna H3 cxeM TOMIHBHONO XO3AAcTBA M4
koTenbHoR, o6opyroBannofl TpeMs koTiaamu JKBP-20-13, npu cxu-
TaHHU PAI0BHIX GyphiX yriefi 8 xonnuectse Il 7/¢. EMKOCTh CKRaIaza
cocTaBaser 4400 7 u paccunraHa mMpUMepHO Ha JABYXHeIEJbHHI 3a-
nac. [lo aroit cxeme mocTaBAsSeMoe IO XKeJNe3HOLOPOXKHBIM NMyTaAM
TOMINBO pasrpyxaercd Ha scrakame I. Pasrpyska mrabeneft 2 u
nojauya TONW/IHBA B NpHeMHbf GyHKep 3 ocyliecTBisercs Gy/ablo3e-
pamu. 113 npuemnoro GyHkepa no HaKJIOHHOMY KOHBefiepy 4 TOIVIH-
BO nonajgaer B ApoGuiabHOe OTAeNeHNe 5, a 3aTeM 1O ClelyiolleMy
HaKIOHHOMY KOHBeflepy 6 B mpHeMHbIe GyHKepa KOTeJbHON 7.

[lesTpasbublii y3ea JpoGJieHHs npeXcTaBiaser ©06ofl OTAEAbHO
DaCnOJIOXKEHHBI KOMIJIEKC H TpefHa3HaueH Ais ApOoOJEHHS pALO-
BBIX KaMeHHBIX # '6yphIX yriefl.

Ilns nepeMemleBys TOIVIHBA CO CKJA3J0B H BHYTPH KOTEJbHBIX
HCIOJIb3VIOT JIEHTOUHBIE, CKpeGKOBHE M BHHTOBHIE KOHBefiephl, KO3-
IIOBbIE 3/1eBAaTOPL, CKHNOBHE TOXbEMHHKA ¥ 3IEKTpOTEAbdEpH
komkaM:. Eciu TomauBO 3arpyxaercd B TONKH KOT/JAOB C TOro Xe
'YPOBHS, Ha KOTODOM pacnojIOXKeH CKJAal, ¥ PacXoX TOIJIHBA He Ipe-
Boiaert (1500 xe/«, 10 nomaBaTh TOMJIHBO B KOTEJbHYIO 8 BHJEe HCK-
JIOYeHUA MOXHO BPYUHYIO B Ge3pe/bCOBBIX HJIH PeILCOBHIX BaroHeT-
Kax. '

Huxe npuBeleHH HEKOTOPHIE CXEMB! TOMJIMBONOAAYH, NpHMEHsE-
Mbl¢ B HaCTosllee BpeMd 8 THIHOBOM npoeKkTHpoBanuu. Ha puc. 1X.3
daHa CxeMa TOIJIHBOMOJAYH BHYTPH KOTeJbHOH, COOTBETCTBYIOILAS
cxeMe CKJAaICKOro x03aficTBa, nokasaHxofi Ba puc. 1X.1. U3 mpu-
eMHOTO OyHKepa I, pacmoJiOXeHHONO HENOCPeNCTBeHHO B 3 aHBH
KOTe/bHOH, TOIVMIHBO JIONajAaeT Ha YMIeAPOGHAKY 2, a M3 Hee CChi-
naercs B KOBII 3 BePTHKAJbHO-FOPH30HTANbHOFO NOXbeMHHKA 4 CHC-
temst uikK. LleBpeBa. KoBimoM, mepeMelaeMbIM 10 CNENHAJbWHIM
HanpasAgiomWuM AeGeakoli 5, yroab nogaerca B GyBKepa 6 Ipu KoT-
Jax, a 43 HHX JI0 TeukaM 7 K MeXaHHYeCKHM 3abpachiBaTesiiM TO-
nok. MakcuMalbHas BHICOTa MOABbEMa DEKOMeHAyeTcs He GoJjee
12 m. TCopusoHTranbubifi XoA TeJeXKH 3aBUCHT OT KOJHYECTBA KOT-
n0B. IMoxvemnuku lesbeBa nmeior pasnuunyio eMkocTh Koma: 0,5
0,75 1 | 4%, naBHbBe KOTOPHX NpuBeAeHH B Taba. 1X.1.
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TaGauwma IX.!
OcHoBHbie TeXHHYECKHE JaHHbe NoAbemiukos lesbepa

EMKOCTH KoBma B 43
Tlokagarenx
0,5 0,75 t
INpoussonurensuoers 8 4%/ . . 16 24 32
Mommuocts B k87 . . . . . . . . 7,5 9 11
CropocTs niepeiBUIKeHHsS KOBLIA f01D-
eMHHKa B M/cex 0,5 0,5 0,5
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Puc. IX.3. Cxema Tonaneonofaunm TBEpAOro TONJMBA C HOMOLIbIO Bep-
THKaJbHO-TOPH3OHTAMLHOTO MORBeMuHKaA cucreMul [llesbeBa
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Puc. 1X4. CxeMa NOZAuH TOMAHBA B KOTENBHYIO C TIOMOUILI0 JEHTOYHOTO KOH-
Befiepa
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TlolbeMHHK MOXHO HCNOJIb30BATb JJIf TPAHCIOPTUPOBAHHS JIO-
ObIX TOIVIHB € HACBHIMHBIM BecOM RO 1 T/#® U pasMepaMu KyckoB H0
200 mm. TToabeMHHKH ¢ KoBlIaMH eMkocTbio 0,5 u 0,75 #° cepuitgo
M3roToBJAsieT MuaepoBCKHfi 3aBOX TIONBEMHO-TPaHCIOPTHOTO 060-
PYAOBaHHS. g

Ha puc. IX.4 mpusesena cxeMa nofauud TOMAMBA B KOTEJbHO,
CKJaACKOe XO3AHCTBO KOTOPoi u3obpaxeno Ha puc. IX.2. s nmpu-
eMHoro OyHKepa I ¢ NOMOUIBIO JIGHTOUHOTO KOHBe#epa 2 TOMIHBO
nocTynaeT Ha yriefpoOujaKy S, npelBapHTeJbHO NPOHAS noj TOA-
BelIeHHbIM 3/MeKTPOMAarHUTHBIM cemapatopoMm 4. Jlajee mo JeHTOu-
HOMY TPaHCIIOPTEPY 5 TOIIHBO HOCTyNnaeT B GyHKepa KOTJOB.

TIpu ucnosbsoBaBuH COPTHPOBAHHBLIX W JAPOGJEHHIX yrieil TpakT
TONIMBONOAAYH YIPOULAIOT, JHUKBHAUDYIOT y3ea Jpobiaenus. CxeMa -
nono6Hofi TOmJMHBONMOAAuYM NMoKazana na puc. IX.6. U3 mnpuemnorn
6ynrepa I Kavamomumca nAurateaeM 2 TOIJIHBO TOAAaeTcd Ha HA-
KJIOHHO-TOPH3OHTANBHBf JMIEHTOUHLI KoHBefiep 3, npoiila aBTOMarTd-
YecKHe JIGHTOUHbIe BecHl 4, TONJIKBO Nopaercd B OGyHKepa XOTIOB J.

Ha puc. 1X.6 npuBenena cxeMa TOMJIHBONORAYH C HAKJIOHHBIM
JEHTOYHBIM KOHBelfiepoM I, LEeNHBIM 3/1€BaTOPOM 2 H TFOPH3OHTAJb-
HBIM JIEHTOYHBIM KOHBeflepoM 3, pa3paGoTamHas mpecroM Lleatpo-
runpomaxt s kotaos JKBP-10-13.

Puc. 1X6, Cxema Tonausonona-
UM C HAKJIOHHLIM M TOPH3OHTANB-
HBIM JICHTOYHBIMH . KouBefiepamu
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Bo Bcex npABeReHHLIX CXEMax eMKOCTb MHIHBULYANbHBIX OGyHKe-
POB IpPH KOTJIaX PacCUHTHIBAIOT B 3aBHCHMOCTH OT POMA CKHUTAeMOTG
TOIIHBA H PEKOMEUAYIOT I/ BLICOKOCOPTHOTO TOIJHBA B Mpeneaax
12—18-uacoBoro pacxofa, a AJs HH3KOCOPTHOTO ~— B TpeAenax &—
8, Ho He GoJiee 10-uacoBOro pacxoiia TOMINBA,

CoopyxeHue UHAUBAAyaJbHBIX OYHKePOB NPH KOTIAx HalexHO
obecrneynBaeT CHCTEMy TOIIMBONONAYH, COKRALLAeT BPEMSA HCIOJIb-
30BaHHA MEXaHH3MOB, OJHAKO B 3HAUHUTEJbHOH CTeNeHH YCAOKHSAETr
H ynopoxaer 3panue korenbaolt. IIKTH um. Tlonsynosa coBMecTHO
¢ mpectoM ‘COIO3NPOMMEXaHH3aUUA BMECTO eMKHMX HHIMBHAYAJbHBIX
GyHKepOB pas3paboTa/u LEHTPANbHYIO eMKOCTb B BHJIe CHIOCHOR
GamnH, pacmojaraeMoii BHE MPeNe/oB 3jlaHUs KoTeabHod. EMkocTh
1ak0T0 CHJOCa-GyHKepa paccunTaHa Ha |—b-CyTousHi 3amac Tou-
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JHBa No MakCHMaJbHOMY pacxomy koTeabHofl. [Ipu 3ToM eMkocTb
OYHKePOB mpu KOTJAAX CHHXKAIOT L0 €MKOCTH NPHEMHBIX YCTDOHCTB.
OTO No3BOASeT BHIMOAHATbL 3JaHHA KOTENAbHHX GoJjee TPOCTHIMA,
OJlHOSTaXHBIMHY, U3 CTAHAAPTHHIX CTPOUTENbHBIX 3JIEMEHTOB.

Ha puc. IX.7 npuBefeHa cxeMa TONJIHBONOAAYH C HEHTPAJIbHBIM
GYHKepOM-CHJIOCOM K KOTeJbHOI, 060DYNOBaHHON TPeMs KOTAaMn
HOKBP-20-13, paspa6orasnas CubnsermetsuunpoexroM. Tomanso
(4po6ieHblii WJH COPTHPOBAHHBIN KaMeHHBI YTOJb MJIH aHTPALHUT)
H3 NPHEMHOTO YCTPOACTBA € NOMOIIBIO Kayaoollerocs aurateas I
NOCTymaeT Ha 9/eBaT™op 2, a 3aTeM N0 Teuke 3 B CHJOCHBIA GyHKep
4 emkoctbio 170 7. VI3 Gynkepa AMCKOBHIM nHTaTeleM 5 TOWIHBO
nolaercs Ha JEHTOYHBII KOHBeHep 6 H Aajlee K MPpHEMHBIM OyHKepaM
KOTNIOB 7 eMkOCTbIO J0 15 7 kKaxawii. JIas Oypuix yried ycraHas-
JHBAIOT 4Ba 3neBaropa. CHJIOCHHA ©GyHkep (a TakXe # MHIHBH-
AyanbHble GyHKepa) cHaGxaercs CHCTeMOCH NHeBMOOGpylieHHs &.
Ha tpakre JeHTOUHONO KOHBelfiepa yCTaHaB/JHBAIOT aBTOMAaTHYECKHE
JIGHTOYHbIE BeCH 9.

§ 55. Ulnaxosonoynanenne

HauGonee TpymoeMKUM IpOLECCOM IIPH IKCIJIyaTallHH KOTEJNb-
HbIX YCTaHOBOK fIBJIfieTCH IHJAKO30/0yJdajieHHe. ITOT NPOLeCC COol-
TOUT U3 CJeAyIOWUX ONepanHuil: ynajJeHne 306 U MJIAKOB M3 TONOY-
HBIX YCTPOHCTB M 30JIOBHIX OYHKEpOB; yJAajieHHe 30Jbl H IIJaKOB 32
npeleabl KoTe/bHOH; ylaJenne 30Jbl H 1IJIaKOB ¢ TEPPUTOPUM, NpH-
neraomefl ¥ xoreabHoll. [lepeuncieHtble onepaunuy OCyuUleCTBIAIOT
pasAHYHBIMHU cHoco6aMu. BHGOp TOrO WJIH HHOTO cnocoba 1aKo30-
JoyZAaJeHus 3aBUCHT OT PAlA yCHOBHH: CHCTEM # XKOHCTPYKIHH TO-
HOYHLIX yCTPONCTB, 30JbHOCTH CXHTaeMOT0 TONJUBA, HO TJaBHHIM
06pa3oM OT MOIIHOCTH KOTeJbHOM, T. €. COOTBETCTBEHHO OT O6Iero
‘pacxofia 04aroBbIX OCTaTKOB.

Pacxoz 04aroBHIX OCTaTKOB ONpeNe/sIoT 110 GopMyJe

A 7. Q} )
G=2B (100 + 1008100 Ke/4. | (IX.1)

Bxonsmue B o1y (HOpMyay BeAUUHHH 8 pacmindpoBke He HyX-
JaloTcs.

Bor6op npoH3BOAHTENBHOCTH CHCTEMBl [HITaKO30JOyAaJeHUs 3a-
BHCHUT OT TOMO, Kak IIpefinojiaTaerci ee HCHNOJb30OBATbH — HEPEPHIB-
HO WM TePHOXHYECKH. [IpH HempepHBHOM IIaK030J0yAaJeHMH
TMPOH3BOAUTENEHOCTD CHCTeMBl {COOTBETCTBYeT PACXOAy OYaTOBBIX
OCTaTKOB, onpefeaseMbix no Hopmyne (IX.1), npu nepuoauyeckom
I/1aK030JI0yajleHHH €e NPOH3BOAHTSIBHOCTh YBEeJHUHBAETCH COOT-
BETCTBEHHO YMEHbIIEHHIO BpPeMeHH HCNOJb3oBaHusA. [IpH cxuranus
TOILINBA Ha NPOCTBIX KOMOCHHKOBBIX PeIIETKAaX 30y H UIJIAKH MOX-
HO YRAJSTb BPYUHYIO, €CIM PAacXojf, OYarOBHX OCTATKOB He TPEBHI-
inaet 100 x2/4. B npoTHBHOM CllyYae IPHUMEHSIOT CNOCO6 MeXaHHU3H-
POBAHHOTO HITAK030JI0Y Aa/IeHHS.
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Croco6p MexaHH3HPOBAHHON IIIAK030J0yLaleHHss MoApasne-
JAKIOTCA Ha THAPABAMYSCKUA, MeXaHHUCCKHA M NHEBMaTHUYECKMA.
T'unpasnnvecknt cmoco6 MIako30OyAaients TpeyeT ONIpele/eH-
HBIX YCJHOBHIH: HOCTATOYRO GOJIbIIOE KOJHUECTBO BOALL, YIOOHHIA 30-
JIOOTBAJ, PacnoMOXKEHHbIl He Tajee 5 KM OT KOTeJbHOA. GaaronpH-
ATHHA pejbed MECTHOCTH A/ NPOKJAANKHM 30JONPOBOAA € YKJIOH M
B cropoHy sojgooTBajsa. ‘Coueradue OTHX YcnoBufl, ocobehHno Aas
OTONHTEJIBHBIX KOTEJIbHBIX, (PACHOJOKEHHBX CPelH XHJIbLX MaccH-
BOB, IOBOJILHO peAko. ‘KpoMe TOro, CpaBHHTENLHO BbICOKaf CTOH-
MOCTb COOPYXEHHS CHCTeM TCHADPO30JOyAajeHus H GoJbmwON yaesab-
HBIH PacXON JIEKTPOSHEPIHH Ha | T 30JB NPENsTCTBYIOT €e UIHpO-
KOMY :pacnpocTp aueHuio.

‘Mexannyeckuii cnoco6 ILIaKO30M0YAAJIEHHS OTIHYAETCS OT &pY-
THX HaHMEHBINMMH KanHTaJbHBIMH ¢ SKCIJyaTalHOHHBIMH 3aTpa-
Tamd. OnBako OH MMeeT W HeNOCTaTKH, ONpaHHYHBaOUlHe 06/1acTb
ero npuMeHeHus. Tax, gaxe Mpu pacxolle OYaTOBHIX OCTATKOB f10-
pAlKa 5 T/4 DPUXOZUTCS NepeMellaTh HX He TOJIBKO B MOPH3OHTANb-
HOM, HO H B .B@PTHKAaJbHOM HampasJeHun. KpoMme TOrMO, ZOBOJIBHO
GbICTPO HSHALIKBAIOTCA CKPeGKH, 1enH H JAPYyrHe y3Jbl, a PEeMOHTH-
POBATh HX Ha XOAY JOCTATOUHO CJOMKHO,

TpancmopTHad cucTeMa NpH MeXaHH3HPOBAHHOM IJIaK030JOyHRa-
JIEHHH COCTOMT M3 MeXaHHU3MOB [/ BbLAAUH IIJAKOB 3a Jpelenb!
KOTe/JIbHONO anperaTa ‘(B KauecTBe KOTOPBIX HCIOJAB3YIOTCH CKpebKo-
BO-LlenHble, JONACTHHE, IVyHXepHble, MHOTMOIAAHOUHbIE [IJaKOBHI-
TaJKUBATEH H UrHEKOBble MHTATENTH) W MEXaHHW3MOB AJis NpueMa 4
TPAHCIOPTHPOBAHHA ILJaKa H 306 B OyHKepa BpeMeHHOTO XpaHe-
HRA.

Jns ropH3OHTaNbHOrO H FOPH3OHTAJbHO-HAKJIOHHOTO TPAaHCIOp-
THPOBAHHS lIaKa NPHMEHSIOT KaHaTHO-AHCKOBble KOHBefiepH (mpH
pacxolle ouarosnix ocratkos Ao 0,8 7/4) u cxpenepHbie ycTpoficTBa.
Has BepTHKAALHONO TPaHCIOPTA LIJIaKa HCIOAB3YIOT 5/€BAaTOPH HIH
BEPTHKAJIbHO CKHIOBble TOAbeMHHKH. HauGosee pacnpocrpalseHn B
CHCTeMax MeXaHHYeCKOTO II1aK030J0yAaJeHHss CKpenepHbie ycTpofi-
CTBa, KOTOpHie NOAPa3feNAIOTCS HaA CKpelepHBe NOJBEMHUKH H
CKpenepHble ycranoBkd. Tloc/ennue npuMeHdIOT Jaxe AJs TpaHc-
MOPTHPOBAHUSA IJIaKa C pasMepaMHu KyckoB Gosee 350 mu.

Ha puc. 1X.8 npuBenaeHsl cXeMs! CKpeNepHOTO CYXOro iljaKo3o-
aoynanenus. VIa 6ynkepoB koo I 30sa # myak c6pachBaioTCs
B CKpenepHLIl KaBa/l 2, B KOTOPOM IpH NMOMOILH JeGedkd 3 H CcHC-
TeMbl HaTAXHBIX TPOCOB 4 mepeMeniaencd Kosil 5. KoBm 3axBaThl-
BaeT 304y 4 ULIaK ¥ N0 HaKJIOHBOH 3craKale 6 nojxaer ux B GyHKep
7, DpacrnogoXKeHHbII Ha H3BECTHOM pacCTOTHHA OT KOTeJbHOH
(13,5 #). Bysxep pasnpyxaioT B NOxbe3Kaiolive aBTOCAMOCBAJHL.
3oay ¥ LIaK 3aJHBAIOT BOMOM HEMOCPEACTBEHHO B 30JbHHKAX H/H
GyHKepax Jn00 B CKpenepHOM Kanaje. DByskep 7 oGopyZoBaH ue-
JIOCTHBIM 3aTBOpPOM 8. 3arny6/eHHe CKpENnepHOro KaHaja B 3aBH-
-CHMOCTH OT PacHoJIOXXeHHsi 30JIbHBIX GYHKEPOB H HX KOHCTPYKIHH
MOXKeT cocTaBaaTh 1—3 #. Hakmounbifi yyacroK ycTaHOBKH pacio-
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Joxen mox yraoM 30—35° k ropusonry. CKOpPOCTb NEpeMeleHus
ckpenepa cocrasasier ~ 0,5 m/cex. Tlpu emxoctn xkoBwa 0,35 u?
TIpOU3BOJHTENBHOCTb YCTAHOBKH paBHa 3 3[4, a NMPH eMKOCTH KOB-
ma 0,5 43 — cooTBeTCTBEHHO 4,5 M3/,

»

Pue. IX. 8. Cxema muako30MoyAaNeHHsS NpH NOMOLXH
CKPENepHOro KoBIIa
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Puc, 1X.9. CxeMa max0osONOYAaNeHHs NPH NOMOWIHK  CKpemrepHOro RoABeMHHXa

Ha puc. IX.9 nana cxeMa MOKPOrO IMJIaKO30JAOYNaNEHHSA CKpe-
NepHBIM TOABLEMHHKOM, a B Taba. 1X.2 mpusesensl €ro TeXH@uecKHe
nanuble. [TOXbeMHHK COCTOUT Y3 TOPH3OHTAJBHOTO I ¥ HAKJIOHHOTD
2 yuactkoB, T'OpHSOHTA/NbHBIE YYaCTOK CKPeNepHOTO TOXbEMHHKA
pasMellled B KaHaje, TPOJIOXKEHHOM NOJ KOTIAMH H 3anOJIHEHHOM
somofi. Hak/JOHHB yuyacTOK NOABEMHHKA PacNONOXKeH JNOR yraoM
65—75° K ropusonty (BMecro 30—35°, momyckaeMbiX JJIs OOBIYHBIX
CKpenepHbBIX ycTanoBok). Kosm 3 noabeMHHKa cHaGXKeH KaTKaMF,
KOTOpHIe ABHXYTCA B HaNpPapJ/fOMUX WHHAX.
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Ta6anna X2

Texuuveckue Rannne CKPenepHHX NOAbEMHEHKOB

EMX0CTH KOBIIA B M3
Tlokasaresn ‘ 0.2 0,35 0.5
flponssonmrencroors B #%¢ . . . 2 3,5 5
Mom#oets B k67 . . . . . . . 5 7,5 10
Ckopoct, nepeiBhiieHus KoOBIMa B
sjees . ... L L L L. 0,5 0,5 0,5

C ucnosbsoBanneM CKpENnepHOTO NOABEMHHKA 3JA2HHE KOTEAbHOR

BBIILOJHAETCA B OQHOM CTpouTeNbHOM o0beMe. lllupuHa ckpenepHo-
. TO Xanana 06bryHO paBHa 1250 wm. Haa ocMoTpa cxpemepHoTO YCT-

POficTBa H €ro |PpeMOHTa PANOM CO CKpeNnepHHM KaHaJAOM Leaecood-
PasHo NpoKJiakbiBaTh CMOTPOBOH Kauaa 4.

FHanGonee nonnyio Mexanu3anuio 30J0yAajeHHS ¢ HCHOAb3OBA-
HHEM CyXO#l 30JIkI B CTPOHTENbCTBE MOXKHO OCYLIECTBJIATH HHEeBMa-
THYECKHUM CIIOCOGOM.

YCTaHOBKH NHHEBMATHUECKOrO 30JOYHAJNEHHSA B KOTEJNBHBIX OCY-
MecTBJAIOT Yallle MO BCachBalomel cxeMe. B sroM ciayuae Bes
Tpacca 30J0NpPOBOAA, HAUHHAs OT TOYKM 3a6opa 30J4H JO OCalH-
TEJILHOTO YCTPOMICTBA, HAaXORUTCA Noj paspexenneM. CxeMa nHes-
MaTHYeCKOro (IJIaKo30J0ydajeH s nokasaHa Ha puc. 1X.10. Tloxm
IWJIaKOBHIMH | H 3070BHIMH 2 OGyHKepaMH KOTJIOB YCTaHaBJMBAIOT
3CJ10- H LIaKONPHEMHbIE HACaRKU J, yCTPOACTBA, B KOTOPHIX IOCTY-
napulas 30Ja 4 OJIaK CMEIIMBAIOTCS C 3aCacHiBAEMBIM BO3LYXOM.
Ho mocTynaesus BO BCachIBAIOILYIO HAacaAKy LIJiaK APOGHTCA B LLjIa-
koBol Jpobuixe 4 po ¢ppakuuit 0—25 suu. Ulnak x apobuike mozx-
BOLMTCS Teuko# (KejsaTelbHO ¢ BOAfSHOM pybaimkoft Aaa oxaaxie-

. hug waaxa), [lox npoGuaxaMu yCTaHaBAMBAIOT KONUJILHHKH, H3

KOTOPHIX IIIaK JIOCTYNaeT B HacaZKH. PaspexeHHe B cucTeMe CO3-
JaeTcsi HJM NapoOBbIMH 3KeKTOpaMH 5 MM BaxkyyMm-nHacocamH. [lo
MarucTpajJbHOMY 30JONPOBORY 6 30JI0BO3AYLIHAA CMECh IIOABORHT-
cf K LHUKJIOHY-OCafuTeNlo 7, B KOTOPOM 30Ja cenapupyercs. Boaee
TOHKAd OYHCTKa BO3JlyXxa HPOUCXONMHMT B nblieyloBHTede 8, nocie
Yero OYMLIeHHHA BO3AYX No TpyGonposody 9 BrrGpachBaeTcs uepes
JdeiMOBYIO TPYOy B atMoodepy. Hs cGopHoro Gysakepa I0 soay pas-
rPyXaioT B IIEMEHTOBO3H. :

Ha puc. IX:11 nas paspes xoTeabHOfl ¢ pacnosioxeHHeM o60py-
AOBaHUA NHEBMATHUECKOTO 30JI0YJAaJeHHS, PAaCCMOTPEHHOrO Ha CXe-
me puc, 1X.10. CROpOCTh TPaHCHOPTHPOBAHUA AFPOCMECH IPHHHMA-
jor npuMepHo 25 mM/cex, a pacxon Boszyxa Lgos onpenensior 3 pac-
yera KOHIEHTPaIMH 306 B 1 k2 Bo3myxa, paBHOW p=7-+8 xe/ke,
T. &

Lo = '—ﬁ‘ Kefu, (1X.2)

riie G — %acoBo#l PacxoA, SOJH B K2, 201 .

Onextponnas 6ubnuoTeka http://tgv khstu.ru/



Puc IX.10. CxeMa nueBMarHYe-

3 .
3 3 3 3 CKOr0 LIIAKO30JMOYAAdEHHS

-9
|
i
| B ....4.9__
s .
g-/qz%uﬁgoox Ugm B Pmc. IX.11. Pasmemenne o6opy-
P -«z—ﬂeaymuun KAGnaH ROBaHHA INTHeBMATHYECKOro iijia-

KO30/IoyaNeHAs B KOTENbHOM

Paspes no KomensHol

Y o

&%

.’ A 3 ), 3 g
~—4000 18000 ;.

PaspexeHnne B CHCTeMe IPH BaKyyM-HacocaXx nOLIeDKHUBAIOT
oxono 5000—6000 mum 600. cT., NpH MapOIKEKTOPHHIX YCTAHOBKAX —
ok0J10 4000 mm 600. cT. Pacxon napa npu PEeKOMEHAYeMOM AaBJIeHHH
P=10 aru s#a 1 17 301 cocrasasger 130—150 xe.

§ 56. XpaHeHHe H TPAHCHOPTHPOBAHME XHAKOTO TONAHBA

JXuzkoe TONIHBO, HCHOJNB3YEMOE B KOTEJbHHIX, JHGO JOCTABJA-
I0T X HHM B XEJE3HOJOPOXHHX HJIH aBTOMOGHJBHBIX LHCTEPHAX,
J1GO MOKAIOT HENOCPEACTBEHHO N0 CIEUHANLHHM TPYGONpOBOLaM H
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CJIHBAIOT B €MKOCTH-pesepByaphl. TeMnepaTypa MasyTa NpH TPaH:-
TIOPTHPOBKE, CIHBE # XpaHEHHH NO/KHA TOANEPKHBATbCA Ha ompe-
JENIEHHOM ypOBHE, HHaue OH 3acTHIHET. B LucTepHax MasyT B 3aBH-
CHMOCTH OT MapoOK NOLONPeBaOT A0 Temmeparyp 26—60°C aubo ¢
NOMOIBIO NapoBhXx pyO6aiuex, au60 HEMOCPEACTBEHHO OCTPHIM na-
poM. JIoTku & TpyOH, MO KOTOPHIM CAHBAIOT MasyT, oforpeBaioT
fIONYTHO NPOKJAALIBAEMHMH NaponpoBofaMH (cnyTHuxamHu). Haxko-
Hell, B caMHX pe3epByapax TOIUIHBO pa3OnpeBaloT IO TeMmepatyp
30—S80°C man 3MeeBHKaMH, OGOrpEBaeMEIMH TIapOM, HJH 3a CHET
UMPKYJANMH TOIVIABA YepEe3 OTHEJbHO PACIOJOXEHHBE NOBEPXHOCT-
Hbi€ IOXOTPEBATE/H.

EciH XuIkoe TOMAHBO HUCTIOJAB3YIOT B KauecTBE OCHOBHOTO, 10
EMKOCTb Ma3yTOXpaHWJHI NPHHHMaloT H3 pacyera 10-cyrouHoro
pacxofa. Ecau xuakoe TONIHBO NPEAyCMaTPHBAIOT 8 KayecTse aBa-
PHAHOTO (OCHOBHLIM TONJIUBOM SABJAETCA ras), TO €MKOCTb MasyTo-
XpaHHJHLL PAacCYHTHLIBAIOT Ha TPEXCYTOUHHIA PaCXOL.

JKHikoe TOMJIHBO MOXKHO XPaHHTh B NON3EMHBIX MJIHM Ha3EMHHIX
pesepsyapax, HO NPEANOYTEHHE OTHAIOT NEpPBHIM, OCOGEHHO B TEX
cnyvasx, Korga Her rpyHToBmix Bofl. [loAsemHHle pesepsyapul mo-
3BOJIAIOT OCYHIECTBJAThH CAMOTEUHHIA CJIMB MasyTa 0€3 JONOJHHUTEND-
Hoft nepexkauxu. PesepByaprl Ajsi MasyTa BHIIOJHAIOT NPEHMylecT-
BEHHO KeJ1e300eTOHHEIMH; MeTaJJIHYecKHe MasyTOXpaHHJHLlA IKDH-
MeHal0T B pafioHax Kpafizero CeBepa. H ceficMHYeCKHX paiioHax.

Jlnsg Toro uroOH KOTeNBHEE H2JEXHO ©OGeCleYHTh TOIIHBOM,
pesepByapoB JOJXHO OHTb He MeHee ABYX. Ecau Ha niomazxe
KOTEJILHOA HET MecTa AJjf Ma3yTOXPaHHJHWINA, ero pacmojaraioT 3a

- NpeleJaMH TEPPHTODHM KoTesabHoHl. Ecau paccrosHHe oOT Masyro-
 XpaHWJHLIA A0 KOTEJbHON MpeBHMIaeT 1 K#, TO B CMEXHHX € KO-
TeNbHON NOMENIeHHAX YCTaHaBJUBAIOT pacXofdHuie 6akH eMKOCTbIO
IO CyTOYHOTO 3amaca, Ho He Goaee 10 r. Henocpexcrsenno B ko-
TeJbHBIX, HO He HaJ KOTJIAaMH MWJIH S9KOHOMafisepaMH MOXKHO ycTa-
/HaB/INBATh PacXONHLIE GaKkH eMKOCTBIO He Gosee 0,5 #.

Ta6auua IX3

EaocTs Acrakaan Pasmepn B M

P o un L, . Al B| c| p| | F

100 Onno- 18 35 51 16 22 20 28
CTOPOHASAS

. 200 To xe 18 37 52 16 19 21,5| 33

500 » i8 38 54 16 19 22 36

1000 » 42 48 74 16 24 26 50

2000 » 42 48 78 16 2i 32 57

3000 Iipyx- 42 54 81 19 15 34 67
CTOPOHHARA

5000 To xe 66 56 | 102 19 25 37 76
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Ha puc. 1X.12 nokasan reHepaibHblfi IJ1aH pa3sMelleHHs Ma3yT-
HOTO xo03fficrBa, a 8 TabJa. 1X.3 naHH sdaueHHA BceX HeoOXOLHMUX
pasMepoB B 3aBHCHMOCTH OT €MKOCTH pesepsyapos. Ma3syT mocry-
naeT no KeJe3HONOPOKHOA Kojee | B HUCTEpPHAX 2, pasorpeBaerca
napoM Npu NoMOINH COOTBETCTBYIOUHX IUJIAHTOB H CIAHBAETCH B JIO-
TOK 3, mpoNOXKeHHHA ¢ ykJIoHoM He MeHee 0,01 K pesepByapawm 4.

5 - i
,'A—l 7 ;ﬂ_l__lj__l[_._l__n 1_’!;1 (R T L .-
\1 | !'i—“ : [
‘ * S P
& - it i
e = - T e .,
1 Q s\ 4 t " ] L_ -
: i 3 i
o1 I )
3 V7 RR \ g 4
| i //’*\*/\l.,,\*\r\/ [T R R MY
P F F e N i
R A AN a—
. P v /l !\\ l N/ v
PR TN Lli;f,\/ 7 - ‘
B 5 .
al —t 1
. S w:
» o) Q - i
A § - ; I-I
v ) 13000 1
; L [} 1 | I N B | L ] [l ] 1 ] W
B F ]
i Komenenasn 1
- -
- ..

.
Prc. IX.12, Cxema remepanbHoro mnama c pasMelleHneM MasyTox03sficTBa

Pesepsyapu 4, B cBOIO 0Uepesb, COSNHHEHH € HACOCHON CTaHLHell
5, obopyroBanHON HacocaMH, (HIbTPAMH H Ma3yTONOAONpeBaTes-
MH. Lucrepan oGcnyxuBaioT ¢ ocrakan 6. [liomanxa 7 mpenHas-
HayeHa AJA yCTAHOBKM TelVIOOOMeHHHKOB H (HALTPOB, €CIH HX
‘HEJIb35l PasSMECTHTh B GNaHHH HACOCHON CTAHIHUH,

Hacoch gns mepekauxn Masyta ycraHaBAHBAOT MOpUIHEBHE,
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poTopHO-3y6uaTHe # UeHTPOGeKHHe. [LpOH3BOLMTENBHOCTD BCeX
pabounx HacocoB mosk#a OHTb He MeHee 150% dakrTuueckors
pacxoma. I{asnenue, co3jaBacMoe HacOCaMH, BHIOHPAIOT HCXOAR M3
THA TIPHMeHSAeMHX (GOPCYHOX M KoJjeljerca OHO B8 mpefesax 2—
350 # 800. cr. Ilpu pacuere TPyGONPOBONOB CKODOCTH MasyTa B HuX
npHHAMalor 0,8—1 #Mfcex nns BcachiBalOWHX B 1—1,5 M/cex Ana
HarHeTaTeJbHBIX MaTHCTpadged.

§ 57. 3onoyaasausane

OuncTka NHIMOBHIX Ta30B OT 30JB H yHOCa Heo6XOZHMa HpH
CXHTraHHH TBEpPAOTO TOMIHBA. DTO yMeHbIlAeT 3arps3HEeHHE aTMOC-
depHOoro BoO3Ayxa M YJAYUMIAET CAHATAPHO-THTHEHHYECKHE YCJOBHS
BO3AyLIHOro Gacceiina, a TakKe NOBHINAET HaNEXKHOCTh 3KCIAyara-
1HH ALIMOCOCOB, TaK KaK CHHKAeTes MX 30J10B0f H3HOC.

B Coserckom Cowose GopbGe ¢ 3arpsasHeHHeM aTMocdepHoro
B8037yxa IPOMLILJIEHHEIME BHGpOCaMH yaeisercd G6oJbllOe BHH-
ManHe. TlocraHoB/€eHUEM DPaBHTENbCTBA 3aNpEllleHO yTBEpXKIeHHE
NPOEXTOB CTPOUTENBCTBA MPOMBIIIJIGHHBX NPEATPHATHI, IPH SKCIITY-
aTallud XOTOPHIX B aTMoodepHHIfi Bo3AyX BHGpachiBaeTcs 3072 H
yroabHas NLUIb CBepX JomyckaeMux [occanuHcnekuuedl HOpM.

KoJsnuecTBo yHOCA TBEpHHIX YacCTHI( ¢ JALIMOBHIMH Ia3aMH 3aBH-
CHT OT Cnoco0a CKHraHuf (CIOEBOe HJIH KaMepHOe), CBOACTB TON-
AuBa (cORepXKaHHA S0MH H (DpaKNMUOHHOrO <COCTaBa) #, HAKOHEL,
TeNJIOBHIX HanpAMeHufi TONkH. B COOTBETCTBHM ¢ YKa3aHWAMH 110
POEKTHPOBAHHIO OTONHTENBHBIX KOTEJbHHIX 30JOYJaBJUBAIOLIHS
YCTPOACTBA MOXKHO He yCTaHaBJAHBATh JHIIb TOTHRA, KOrAa 3HaUYEHUE
xapakrepHcruxy N=AP.B <5000 (rze AP—comepxaHue 30JH B
paGoueit Macce TommuBa 8 % u B — MakCcHMaJbHBE 4acoBOd pac-
" XOX TomiauBa B k2). JAa Beex mpoYHMX CAyuaeB yCTaHOBKA 30JI0YJIO-
BHTeJiell 06A3aTeNbHA.

/B KOTEJbHHIX, CKHTaIOIHX Yroab H TOPD B CHOEBHK M KaMepHBIX

TONKax, NPHMEHAIOT ABa BHAA 30J0YJOBHTENEN: CYKHE H MOKpHIE.
Ins KOT/IOB MapONPOUSBOAHTENBHOCTBIO A0 20 T/4 oGhuHO ycra-
HaBJIHBAIOT cyxXHe sojoynoBuread. Cyxue 30/10yn0BHTeNH 6GoJee
NpOCTH, 5KOHOMHYHE H HafeXHbl M OOECTeuUnBaloOT CTeNeHb OYHCTKH
JHMOBHX Ta30B OT 30JH NPH CAOEBOM CXKHraHHY g0 80—90Y%, a
nfu xaMepHoM — 1o 70—809%.

Moxkprie 30n0yn0BHTENH Golee oddeKTHBHH U Jaxe NpPH Kamep-
HOM CXKHTraHHH O0ECHeYyHBaIOT CTENEHb OYHUCTKH JBIMOBHIX ra3os OT
3071 10 90—92%, oxnaxo oHH GOJee CAOKHH M TpebyOT Goaee
TIaTeJbHOro yxoia. Mx mesecooGpasHo NmpUMEHATb NPH THIDaBJIH-
YecKOM IIJaKO30JOYNaJeHHH M KOJHYECTBE ALIMOBHIX a30B CBHIUIR
100000 #3/4. I3 MOXPHIX 30/10yJOBHTeNEN NOMYIHIH pPACTPOCTPaAHE-
HHe LeHTpoGexuHe ckpy6oepH (LLC-BTH), paspaGoranusie Beeco-
I03HBIM TETIOTEXHHYECKHM HHCTHTYTOM. M3 CyXHX 30/10y/OBHTE/IEN B
Hacrosllee BpeMsi mnpumeHsores uukiaonn (HHHOTas-LIKTH),
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CKOMIIOHOBaHHHE B G/OKH (GJMOK-IMKJIOHH) H 6aTapefiHble UMKIOHL
(MyABTHOHKIOHH).

IlepBrie ycranapaAKBAIOT IPH CHOEBOM CKUTAHHU TONJMBA H pac-
XoJie ALMOBHIX ra3os 4o 30 000 #%/4, a BrOpHEe — NpH GoJbLWIUX pac-
XOJax rasa HJH NIpH ONPAHHUEHHOCTH MECTa, OTBOAHMOTO NOX HX
YCTaHOBKy. B 0GoHX THNax 30JQyJOBHTeJeH 30718 H3 ABMOBHX ra-
30B BhLAEJIAETCA NOA JACACTBAEM IeHTPUGexHoH CHIE, BOSHUKAMOmedk
B pe3yJbTaTe BpalllaTeJbHONO JIBHKEHMA M~ Da3AUuus INIOTHOCTH
rasa W 30JIH.

Baox nuknonos (puc. 1X.13) mpencraBafer #eGOJbIIYIO TPYMLIY
(4—8 wT.) napannenbHo BKAIOYEHHHIX IHK/IOHOB JHaMetpom 400,
500, 650, 700 u 800 mu xaxnAblii, KOTOPHIE COCTOAT H3 xopmyca I ¢
TAHTEHUHAJbHO NOABOAALIAM INATPYOGKOM H BHIXJONHOA TPYyGH 2.
JI1060ft M3 UUKJOHOB MOKET OTKJAIOUaTbCS ¢ NOMOLIbIO MHGepa § #
sarmymxy 4. IneBoi Gynkep 5 BHINOMHAIOT OOMMM Ha Bech 6J0X
HJIA KaXfad H3 CTOPOH OjoKa (neBas H mpasad €O CTOPOHH BXOAA
rasa) oGopyayercd CBOHMMH CaMOCTOATeJNbHHIMH GyHkepaMHu. [ashi
MOXKHO BBIBOZHTb U3 CGOpHHMKa uucToro rasa 6 aubo Bpepx, Jaudo
BOOK. AspofnHaMHUECKOe CONPOTHBJAEHHE G/0Ka IUKJIOHOB COCTa3-
aset 35—50 mm 800. cr. OcHoBHBIE pa3MepHl GJIOKOB-IHKIOHOB TpH-
BelleHn B Tabu. 1X.4.

Ta6nuua 1X4
TunopasMepbi 6#0K0B-IHKIOHOB JAAs1 KOTAOB NPORIBOAUTEABHOCTEIO 2,5—20 T/4

Hpoussopu-

TeJIbHOCTb GJI0-

. KOB-IHKJIOHOB
2301‘:::? Trnopasmepr | Vesosnoe [Komuectso| , B M3/ npH Ocnoan:euf‘asuepu

HOCTH Gitoxon cedene | umcronos ‘sorga:e?;;po-

K:'l‘;lf" Gioka B M3| B GiloKe B M €00, OF.
35 50 A B C

)

2,8 2x2-400 0,5 4 5080| 6090( 1440 | 1540 | 740
2,5; 4 2x2-500 0,79 4 79201 9500 1760 | 1920 | 920
4; 6,5 3%2-500 1,18 6 11900} 14250| 1760 | 1920 | 1320
6,5; 10 3 x2-650 1,98 6 19900{ 23800; 2240 | 2490 | 1710
10; 15 42-650 2,64 8 26600( 31900} 2970 | 3010 | 2230
15; 20 4 x2-750 3,52 8 35500( 425001 3390 | 3470 | 2570

0 4%2-800 4,02 8 40600 48600] 3600 | 3700 | 2740

Bartapefinnit nukaon (puc. 1X.14) mMeer 60JbIIOE KOMHUSCTBO
(20—56 mT.) NUKJIOHHHIX S/EMEHTOB MaJjoro JuaMenpa (250 mm),
CKOMMIOHOBAHHKEIX BHYTpPH 0OLLero KoXyxa I, pasfieleHHONO Ha JABe
CEXUHH 2, KaXfAad U3 KOTOPHIX UMeeT cpofi OyHkep 3 anq ynaaBJuBa-
HH$I 30JIHl, MOABONALIHA NaTpyOox 4 M pacnpelejUTEAbHYIO KaMepy
5. BrixsonHas Xxamepa 6 aBjisgeTca oOuled A7 OGeHX NapajeabHo
paGoTaloLIUX CeKnuil 6aTapefiHoro uuxJjoHa. PasleseHHe NMHKIOHA
Ha JBe CEXIUH BHINOJHEHO IJA OTKJIIOUEHMSA OXHOH U3 HHX H COXpa-
HEHHsi KayecTBa OUHCTKH JBIMOBHIX Ta30B NPH CHUMKEHHUH HX PAacXo-
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Ta6aunma 1X5

& Tunopasmepwt Gatapefinbix NUKIOHOBR BJsl KOTJOB NPON3BOAKTENLHOCTHIO 6,5—20 /4
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na. CeKUHH OTKJIOYAIOT $3BIKO-
BEIM 1UHGepoM 7. AspoanHamu-
Yeckoe COTpOTHBJAeHne Garapei-
HOTO LMKJIOHA CocTaBaseT 45—
60 mm 800. cr. OcHOBHHe pas-
Mepn GarapefiHBIX  LHKJOHOB
(BIl) npusenenst B Ta6a. IX.5.

Ha puc. 1X.15 noxasaHa cxe-
Ma yCTaHOBKH 6JOKOB-IHKJOHOB
I XOTeJbHOH, 00OpYyLOBaHHOM!
TpeMs KOTJIAMH THOA
HKBP-6,5-13 u paborasomeii na
Gypeix yrasx. YcraHoBka G6Jo-
KOB-HHK/JIOHOB BHINOJHEHa  3a
npenesaMu KOTEJbHOH M C BbIBO-
30M 30JIbl HEMeHToBO3aMy. Lluk-
JIOHBl YCTAaHABJYBAIOT 32 KOTIOM
HAKX 3SKouoMmafizepoM, HO, Kax
npaBuio, A0 AbIMOcOca. Temme-
paTypa OGRIIaeMOro ALIMOBOIO
rasa He JOJNKHa OBbITb BblilE
400°C. BoimyckHyIo uacTh 30J10B0-
ro 6yHKepa <COrJacoBbiBalOT ¢
npuHsTOf cucTeMoii 30J10YIaBJIAH-
BaHHA H 06A3aTeNbHO cHAGKAIOT
YVIUIOTHAIOIHMH  YCTPOACTBAMH
(I111030BEIM 3aTBOPOM, MHral-
xofi m r. m.). Iluxaoun paccuu-
THIBAIOT Jn60 AJA OnpefelieHUs
KOJHYeCTBA JEMEHTOB H HX HH-
aMeTpoB — MO 3amaHHOf NpoU3-
BORHTEJAbHOCTH (T. €. IIo o0mIe-
My 00BpeMy NEIMOBHIX Ta30B, MO~
BepraeMhlX OYHCTKe), TeMmepa-
Type rasos H BeJHYHHE K03 dH-
IIHeHTa CONPOTHUBJICHHA LHKJOHA,
160 [Jis HPOBEPKH 1O 3afaHHOM
KOHCTPYKHHH U YHCIY 5JIEMeHTOB
€ro NMPOH3BOAHTENbHOCTH. -

TexHoaoruyecxuit pacuer
IIHKJIOHOB BeJieTcA C HCIOJb30Ba-
HHEM CJAEAYIOMHX JAaHHBIX H
dbopmya.

1. O6keM AHMOBHIX Tas0B,
NOABepralomuxcs OyHcTKe, Oe-
PYT npH MaKCHMaJbHO# HArpys-
Ke KOTeJbHO# H MOACUHTHIBAIOT
0 H3BECTHOMY BHIPaXEHHIO
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3V, B, (2134 3y

Vion = 2733500 M3/cex. (IX.3)
2. OnTiaManbHHE YCIOBHS PaGOTH LUKAOHOB HMEIOT MEcTo npH
o .
2% = 55 = 75.
Pyx

Pac. IX.14. Cxema u pasmepn 6a-
rapefiHbix uUBKAOHOB

- sy

T200x200 7~ 2= “gageang

B aT0M OTHOIUEHHU BEJAHYHHOH a3pOIHHAMHUYECKOro CONPOTHBIIE-
#18 Aftgox OOGBIYHO 3aJaIOTCA, a IVIOTHOCTH JBIMOBLIX Iasos IOICUH~
THIBAIOT Kax OOBIYHO, T. €. ‘

273
‘ = pg ———— K2[M%, 1X.4
Py =00 S (M, (12.4)
nprHuMan po=1,34 Ke/m3.

3. Beauuuun koaddpuuUHEHTOB a3pONHHAMHYECKOTO CONPOTHBIE-
HUA B 3ABHCHMOCTH OT KOHCTPYKIHH TPHHHMAIOT Mjst OJOKOB-UUK-
NAoHOB paBHBIMH { =105 115, naa Gatapefinnx nuxiaonos {=385 u
OTHOCAT K YCJIOBHON IVTOLIafy BCEX 3JEMEHTOB B MJIaHe

’ nD?
Foon=n— M.
4

4, PacuetHaa ¢opMmysa 1 OnpeleNieHHA 4HucAa JIEMEHTOB [0

3aJaHHOMY CEKYHIHOMY pacXomy rasa Vson Ipu TeMneparype rasos

209

Onextponnas 6ubnuoTeka http://tgv khstu.ru/



LAY

e 11346 e .

Oyxz, a9pOAHHAMUUECKOMY COMPOTHBAEHHIO 30/0YJ0BHTENSE Alzos,

BHYTpEHHeMY JiHaMeTpy xopnyca D u BejHUMHe aSpOXHHAMHUECKOTD
xo3(pdunHeHTa CONPOTUBJICHUS { MEeT BUJ

n = 0,336 Vsox wr, (IX.5)

Fyx
A hooy ( 45 )

4
»

D?

5. BeanunHy apONMHAMHYECKOT0 CONDOTHBJIECHHS 30/10YJOBHTE-
A ONpPENeNsioT H3 BEIPasKeHHs

7

Vi ¢
Ah,,=0,114 soa

n? D (1 +7.y,§—)
6. 'HpoHSB‘OIlHTeﬂbHOCTB 30JI0YJIOBHTEJA [10 3alaHHOMY YRCaYy
210

MM 800. cr. (1X.6)
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Puc. IX.15. Vcramoeka Budl
30J10y 0BT CH ThIA '

G10Ka-UNKNOKOB K KoT- 14_1.
aau JIKBP-6,5-13 '
906 AP =
y | if] 7290
v MO iesso
| | | I
f‘f |2
St

|
-/mLom—i-q—zm rma-/im 1.

3JIEMEHTOB H HX JHaMeTpaM, no aypoamﬂamqecxomy CONpOTHBIIE-
HHIO Ahson ¥ BenHuuHe koddpuuHeHTa adPOAUNHAMHYECKOTO CONpO-
THBJICHHS { ONpefessioT no kpopmyie -

Vion = 2,97 n D? - 273 ) M3fcex. (IX.7)
7. CpeLHIO0 CKOPOCTb Wson, OTHECEHHYIO K YCJOBHON MrOwajy,

ﬂOgC'-!HThIBaIOT H3 BhlpaXKeHud

A hgon (l +_—'

A gon (1+ 273)

01 = 3,87 7

mjcex. (1X.8)

Faasza X

NMPHMEPBI PACYETOB KOTEJILHOTO OBOPYAOBAHHA

§ 58. Tennosoit pacuer NapoBOro XOTENALHOrO arperata

3anaeMc® HCXOAHMME HamHHMH. 1. K ycranoBke mpefHasmauen KoTen
I[KBP 10-13 ¢ ysenmuenuofi a0 D=15 T/4 naponpoRSBORMTENBHEOCTHIO, BHpaGa-

THBAIOWHS HacHEnuHfi nap AasnenneM P=13 aTu. 2. Ilurarenavhas BoZa no-
trymaet M3 JeadpaTopa mpH Temiiepatype fn.s=100°C, 3. Koten oGopymopan #ii-

"o
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AUBEAYaNbEHM BONAKHM 3KOHOMAafi3epOM CHCTEMH BTI)f. 4. TonamsoM cayxnT
npnp%n%uﬁ ras Jlamasckoro Mecropoxjenusi. 5. HenpepHBHasi npoAyBka cocras-
asetr 3%.

Tonaupo, COCTAaB M KOAMHECTBO MPORYKTOB ropesinn, XX Tenaocoaepxarne. B
CBSAI3K ¢ 3aJlaHKEIM POXOM TOMAKBA GepeM ero pa6ounii cocTaB u3 ta6a. 1.4 (B %
no o6wemy): yrjekucnora CQ0.;=0,1%; Meran CH,;=97,9%: srau C;Hs=0,5%;
nponan C3Hg=0,29%; 6yran CsH;0=0,1%; azor N,=i1,2%; Tennora cropanus
tonmmsa QF =Q§ =8523 xxaa/mS; BAaroconepxanne Ha 1 #° cyxoro rasa npy

t=10°C npunumaeM pasHHM dr=10 2/#% nAOTHOCTL HOPMaNbHOrO KyGoMeTpa
rasa p=0,73 x2/u3, KoAruecTBO NpPHCACHBAEMOTO KO3AYXa BHOHpaeM B COOT-
BETCTBHE ¢ XaHHHME Taba. 1121 u yxazaunamu § 19 ra. HI; snauenne koaddunu-
enTa H36bITKa BO3AyXa B TONKE Or='1,1, a Bce ocTanbhble COOTBETCTHEBRHO ON-
PenReNSIOTCS PaBHHMY:

ax=a'+0,l=l,l+0,l=l,2;
o,=a,+0,1=1,240,1=1,3

a, =a, +0,1 =1,4. .

Hanee onpemenseM o6beM BO3AyXa, HeOGXOIMMHY A TODEHEA, a TaKXKe
cocTaB K o6beM AHMOBHX TasoB NpH & ==1; TeopeTHuecKOe KOJKYeCTBO BO3AYXa,
Beo6XOKHMOe S TOpeHus, NOXCUHTHBaeM no ypashennio (I11.20):

Vo = 0,0476 [o,sco+o,5H,+ L5 H§< (m+—:—) c,,,H,,-o,]=

6 8
—0,0476 [2CH,+ (2 ) GaHo + (34+) Cabia
+ (4 + —14—-) C, H1°]= 0,0476 (2-97,9 +3,5.0,5 +5-0,2+6,5.0,1 ] =

=0,0476-199,4 = 9,5 #3/s3.
Teopernveckuii o6beM TPeXaTOMEHX TasoB HaxoguM no ypapnermio (I11.21):
VROg = 0,01 (C05 + CO + Hg S + Zm Cm Hn) = 0,01 (COQ +|'1CH4 +
+ 2CoH, + 3 CoHs + 4 CiHyp) = 0,01 (0,1 4 1.97,9 420,54
+3.0,244.0,1) =1 #3/48. '
Teoperruecknft o6heM XBYXaTOMHHX rasoB HaxofuM no ypasuenmio (I11.22):
VRt =0,79 Vo + 0,01 Ny = 0,79-9,5 - 0,01-1,2 = 7,51 #%/a®.
Teoperhueckuft o6beM BOAMHHX napoB HaxoxuM no ypasuenuio (II1:23):

Vi = 0,01 (H,+H,s+z —;— c,,,H,,+o,124d..)-|"-o,016 Vo=
=0,01 (2CH, + 3 CgH + 4 CgHs + 5 CiHyo + 0,124 2) 4- 0,016 Vo =

=0,01 (2.97,943.0,6+4.0,2+5 .0,14+ 0,124.10)+0,016.9,5 = 2,15 #%/u®
Onpenensied 06beM H3GHTOUHOTO BO3AyXa AAA PA3HHX NYHKTOB KOTeABHOIC

arperara no ¢opmyae (II113): :

a)npi g =1, —AV=(a;,—1) Vo= (1,1—1)9,6=0,95 43/m%

6; mr e, =1,2—AV=(a,—1) Vo=(1,2—1)9,56=1,9 u3/u3

B)npra, =1,3—AV=(a,—1) Vo=(1,3—1)9,5=2,85 /a3

r)mpr ayg=1,4—AV=(a, —1) Voe=(1,4—1)9,5=3,8 #3/ss,
Cocrasasiem Ta6n. X.I (no o6pasuy ta6a. 1ILI), B KoTOpyio BHOCEM BCe AOA- -
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CocTas K KOAHYECTBO NPOAYKTOR CTOPAHHS

Ta6anua X1

Kosbdunuent H36ITK2 BO3AYXA

Haumexga;nsz;g‘.mnm ®opmyma Rt pacuera o =|a= a; =|a =
=11 =12} =1,3| =1,4
*, Teopetnuecknit 06EeM BO3-
fiyXxa, HeoGXoauMuifi Ias
ccropamma . . . . . . . Vo =10,0476 [0,5CO+ [ 9,6 {9,6 |9,6 | 9,5
+0,5H, 4+ 1,6 HS +
n
+ 2(m+ T) C,H,+
. + 0.}-
“VBeqmunma (@ =1) . . . . (@—1) 0,1 |0,2 10,3 |0,4
-JOO6BeM u3bLITOYHOrO BO3-
LmYKE L ... . AV=(a—1)V, 1095!1,9 {2,838
“UsbsiTounpift 06veM BOAs- )
HBX MapoB . . . . . . (0,016 (@—1)V,] | 0,015 0,03 | 0,045 0,061
yTeoperrueckift oGbeM:
V  TPeXaTOMHHX rasoB VRo,= 0,01 (CO; + 1 1 1 1
+CO+H,S +
, BBYXaTOMHBIX  » V‘I‘{‘:"= 0,794+0,01N, | 7,51 { 7,51 { 7,51 | 7,51
" BOJMHMBIX NapoB Vi = 0,01 (Hy + 2,152,156 12,15 | 2,15
2
n
4+ HS + 2 o CnHy+
0,1244d 0,016 V
. JeficTBuTenbRL 06BeM: T D+ o
CYXHX rasos Ve.r = Vo, + V}{‘:"+ 9,46 |10,41 11,36 (12,31
+ AV
ROJSIMHX NapoB . Vo = Vifo+ 2,17 12,18]2,2 | 2,21
2 2
0,016 (¢ — 1) V,
S oGmem Aumonuix ra- T ( )% 11,63 112,69 13,56 14,52
- 2V =V v , , s .
O6beMBan ROAs: °";/|_ H,0
TPEXaTOMELIX T'asoB R0, = ; (‘); 0,086( 0,079| 0,074| 0,069
Vi,0
BOJAHHIX MapoB "0 ="3 v 0,187! 0,174| 0,162} 0,152
Obwass o6bemuast  goas |
TPEXaTOMHHX Fa3oB . Tn=TRo, + x40 0,273] 0,253] 0,236] 0,221
Teun%)a'rypa TOUKH pPOCH :
BC .. oo, typ=F(Pqo) [68,9 [66,6 [55,3 |63,5
213
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CYATaHKBE BEJIKUMKH, & TAKXKE 3HaueHHS OGBEMEHX ROJefi ra3os, HAXOKAMHXCH B
. fIPORYKTaX CrOpaRKS.

J5 NOACYETa BENHUME TEIJIOCOAEPXAHHA MEHIMOBHX Ta30oB M BO3AyXa B OT-
IeJMbHHX rasoxofaX KOTENbKOTO arperata M Aasi noctpoerkss J-—O-pmarpammu
3ajlaeMcsl CNeXYIOLIMMH TEMNEeparypaMi AMMOBHX I'a30B B BO3AYyXa:

npu kosdpdurunente Bosxyxa ar=1,1

§ = 2000 u 800 °C;
npa kosdpdrumente KIGHTKA BOINYXA O = 1,2
$ =1000 u 400°C;

apu kospdrunente H3GHTKa BO3AYyXa a; =13
$ =500 n 200°C;

‘ npy KospduuueHTe B3GHTKA BO3AYXA & ; =14

$ =300 u 100°C.

Temneparypy Bo3fyxa B KoTensHOf npHEEMaeM £p==30°C.
{Toncuer nponseozuM no ypapuenuto (111.26), a Bce nosyuaeMHe pesyiAbTaTH
<cBoABM B Ta6n. X.2 no o6pasny ta6a. I111.3. 3nauennss tennoemxocreli Gepem x3

raba. 111.2, Ilo monyuennHM SnadeHHsM TemNOCOREpKauni crporM [—O-anarpav-
My (puc. X.1).

Jxkanjn’

Puc. X.1. I—0-guarpaMMa aas  nph-
POZLKOTO rasa

Ocnosubte xapaxTepucTuxu eo0ut u napa. B cooTBercreun ¢ 3aganuem a6co-
JI0THOE Kasjenne 8 Gapabake KoT/ia cocrasiasieT P=<il4 aTa, TeMmeparypa In
Tatensuoft BoaN — fn.n==100°C, nponesr opodyskn — Pup=39%.

JAst 3THX yCHOBEA OMpeXeNsieM JI0JHOe TEIVIOBOCMHDHSATHE BOAH K mapa B Ko-
TeMbHOM arperarte, OTHeCEHHOE K il K2 HacHIUEHKOTO Napa:

b

Py ..
Ai: (il!—in'a) + _loﬁp— (i;{,a_‘ ; ) =

1. B

= (666,2 — 100,4) + % (197,3 — 100,4) =568,7 «xn1/kz,
;'ne iy — SWTANBAKS HACHIIIERHOrO Mapa;
ix.p — SHTAJBNUSA KOTIOBON BOXHI;
in.p — . 5n.aNbTIHA MHTATEAbHON BOJXH.
- -Bvefanauenus B3siTH no taba. 111.4.

&~

. Coctaesenue Gasanca Tenaq KoTeavHozo azpezaTa. TeMmnepaTypy Yxoas-
wrx rasop  {cM. § 21 ra. I1T) npunuMaem pasnofi 9yx=140°C, Torxa 1oreps
Tenna < YXONSIMKME TasaMi oOnpeledsieTcsi N0 yPaBHEHHAM (I[I,S) #
(111.7). 3uavenne (ZVe) Oyx 6eperca us | — O-mmarpammur (cM, puc. Xl) nipu
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3navednn xo3bouuUKeHTa HIGHITKA BO3AYXaA, PABUOM a; =i\l 4 Jlaa agauHoro cay-
gasg npr Oyx=140°C ;
(BVc) Yy, = 668 xras/us.
Tennocomepkanne mocrynatommero Bo3ayxa [ypasnenue (I111.7)]

’

Q, =0, ¥oc, t,=1,4.9,6.0,32.30 = 128 xxas/u®;

CJeAOBATENBHO,
EVId—g,  _SB—1B
—_ ——— XS _—— — 0
9 e %= "gse0 N0=06.3%

BemiuunH noTepr Temn1a OT XHMHUYECKOTO B MEXAaHHUYECKOTO Hefowxora 6epyr-
cs u3 taéa. 11.29: ,
9s=1,0%; g4=0.!
Iotepss Tensma B OKpyXalomyi cpely npunuMaercs mo rpaduxy puc. 1Lt

pamoﬁlq,r,:ﬂ,z')%, a seyunHa KoabdHUHEHTA COXPAHEHHSI TeINIZ — H3 YpuBHe-
uas (111.3)

qds 1 ,5
P ] l _— = .
¢ 100 = ! Tj00 =095

Takum o6Gpasom, w3 ypasrenns (I1I1.1) Beawunna kosdduuiEHTA nNONE3HOrD
JefCTBHA KOTeJbHON yCTaHOBKH .
= 100 — (g2 + 93 -+ g4 -+ g5 + g¢) = 100 — (6,3 41,5404 1,5 + 0)==90,7%.

Onpedensenue pacxoda Tonausa, Pacuernuift acopol pacxof Tonaxea onpele-
asior u3 ypasuenns (111.39), Tak kak nompaBka Ha MeXaHu4YecKufi HeNOXKOr OT-

CYTCTBYyeT:

P L LT o LTI
P= Ty 0= 000,71 OT M MU

Tennosoit pacuer TONKH

1. Onpederenue naowadu oepaxcéaioujux noeepxnocred Tonxu. B cooTnerct-
BHE ¢ ThNOBO# oOMypoBxofi Tonku korna JKBP-10, Kotopas nokasama Ha
puc. X.2, nojcunTHBaeM IVIOafH OrPaKZAOMIMX ee NOHePXHOCTeH, BKilOYas mo-
BODOTHYIO KaMepy. BruyTpeunss mupiHa koTia pasha 2810 mu.

BokoBuX cTes ‘ .

Fao.or =2 [(2,4-2) +(2,8:1,6) + (3,4-1,4) + (0,8.1,5)] = 30,42 »;

nepepuedt CTEHN - .
Fop.er =2,81-5=14,2 &%

3agueft CTeHH

}"smcT =2,81.5,4=15,2 »%
JABYX CTE€H NOBOPOTHON KaMepH
Fopne=2 (2,81-1,5) = 8,4 4%

noronka (BKJIIOuask BOBOPOTHYIO KaMepy) .

Fior=2,81.3,2=9,8 #%;_
2i6
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noxa ronxﬁ 4 NOBOPOTHOH KaMeph!
Foon=(2,81.3,4) 4 (2,81.0,8) = 9,6 4-2,25 = 11,85 4%
rakiM o6pasom, o6man NAOMALL OrPaXKAAIOMHX HOBEPXHEOCTEH
Hcr=F6ox.cfr + F pp.er T Foaper + Fernx + Fror + Frop =
= 30,42 4+ 14,2 415,24 ,8,4 + 94 11,85 =89 a2,

' |

fae—— 3325

2000 o=

S

8
—1500—>1

2400~

Puc. X2. Cxema TOR-
x# koria QAKBP-10 u
€e OCHOBHLIE Pa3Mephbl

2800 —

é. /l
frne—— -8 /
L 3400 3 ] z |

2. Onpedeserue Ayéeeocnpuuuﬂa;ou;ea nosepxnocTu Hazpesa Tonxu. Bee RHe-
06x0/uMHE JAHHHE JJIR NOMYYeHWS OTACABHHIX JMYUEBOCHPHHMMAIONHX MOBEPXHO-
crefi marpesa [cu. ypasuesne (1V.19)] pacmoaaraen s Taba. X.3.

‘ : Ta6amnma X3
OcroBnue RauHbie 110 OUPENCACHHIO JyueBoCHPUHHMAIOMeH NOBEPXHOCTH RArpesa

b= 4250
0
I‘ ]

l

b, =900

. ol g [ o3 Yraosofi | 49
§§ g% 8= % §§ g% ﬁé; nHeHT Qé
RN ARNHER S

Skpanut §§. gi SE. 53 ga Eﬂ' sg — gg
s EE I HAE
e | 2E3 éig 3g| £3(58 é HEIR LR
8F | £3% |25 7|58 | 84|82 | 5% | SBa) B| § [&t"

BBkoeue . .| 4800 (260021 25 51 | 130{ 40 | 2,55/ 0,791 2| 0,78 19,5

[epennue 2400 | 2470 | 5,95 51 | 130[ 40 | 2,55} 0,79 | 2] 0,78] 4,65

%a;ume - 4600 | 2470 | 11,3 | 51 | 130{ 40 | 2,55/ 0,79 | 2 | 0.78| 8.8

.xmem.\gom < . .

nyuxa .. . 2490 1900 43,55 51 1 110§ 30| 2,17/ 0,59 | 3] 0,79/ 8,6

OG6iyio Jy9eBOCHPHHEMAIONYIO TOBEPXHOCTh HArpeBa TOUKH OMpEeANioT Kak
CyMMy OTREIbHEHIX COCTABAAIOMHX

Hy= HE® + HY® 4 HY®  Hy = 195+ 4,65 +8,8 13,6 = 87 42,
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3. Pacuer rensoobmena & tonke, Ilonesnoe TemNoBHENeHHe B TOMKe NOACUH-
tHBaioT no ypasuenuio (IV.I):

Qu=03Ve) ¥,

100 —

1,6
= 8520 T +1,1.9,5.0,32.30 = 8300 -+ 100 = 8400 kras/umd,

00

a -

o

=l . =Q

100

Cet,

lOO—q,

+Q,=

TAE TEMVIO ¢ BHOCHMHIM B TONKY BO3XYXOM OTpE/eNeRO TpPH 3KaueHKH KO3 HILH-
eHTa H3bHTKa BO3Ayxa Or==1,1. :
Ha /—®§-guarpamme no npsamofi, nocTpoerroft Npn 3HaueHnr koapdruuenta

Hu36HTKa BO3AYyXa ar=ill,

npu  Haf neHBOM

(ZVc) =8400 Kxda/m® naxopuM remnepatypy roperns Or.p="1860°C.
Hns onpelienenns TeMnepaTypH Ha BHXOAE H3 TONKH cCcTaBiseM Taba, X.4,
B KOTODYIO M NOMEINAeM BCe HEOOXOAHMHE BENWYHUR, BKMOYaf KOHCTPYKTHBEMIE

XapaKTePHCTHKHR TONKH.

TENAOCOACPKARKH [p p=0r.r

Ta6anua X4
Pacter TeMRepaTypH rasos Ka BHXO0AE U3 TOUKH ’ '
b4
Haumexobanme peam mn‘;‘; Pactermiue Jopuyast | PACTETNE | gyapremn
Ilnomaxb GOKOBHX OTpax-
Jialomux nongpmocweﬁ F
TOMKH ¢ OfHofi ee CTO- ] 30,42
pousl B 42 . . . . . . *%—2 Puc. X.3 5 15,21
O6BeM  TONOUHOTO  WpPO- Py
cTpaHcTBa B 4% . . . . Ve ——992"—‘2—'-11 15,21%x2,81 43 .
(nmpuna KoTsa) i
O6umas naomags orpawxa-
101X noBepxuocTedt B 42 Heq Puc. X.3 — 89
DfbexTuBnas TonuwHa Hs- |
AYUAIOWEro  CHOA B M S Ypasuenne (IV.15);
' 3,6 -t 3,62 | 1,75
U Hy ' 89 ’
Jlyuepocnpurnmaromas no-
ynepxuocrb HarpeBa B M2 H, Ta6a. X.3 — 37
Crenenb  SKpanHEPOBaHHSA .
TOMKH + o o o » o o & P Ypasrenre (IV.17);
a 37
=7, 89
Tlonoxenne  MaKcHMyMa :
TEMOePaTyp . .« .+ . . X Ypasnenne gIV.7);
puc. X.3; 09
L AL 2
| =T T il
Snauenne Kosdpunmenta m Ta6a, IV.2 —-— 0
CyMmaprast norJouiatesb- .
Kag CHocoOHOCTb Tpex-
aTOMHHIX rasoB B #-ama | P,S | Ta6a. X.1; r;s | 0,273x1,75) 0,48

218
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PR

ITpodoaxcenue raba. X4

HauMeHOBaHHe BeAHUUH zgﬁ?g Pac::mmmm pﬁm Peayarrata
Téunepa'rypa rasoB Ka BH- ”
xope H3 Tonkk B °C . 9, INpuurMaeTcs ¢ no- — -
CACAYIOWHAM YTOY-
HerneM—1050
“huenne  KospduuuenTa
ocnabaenus gydefi Tpex-
aTOMHBIMK TasaMy . . . 2 Puc. — 0,8
To Ke, TonouHofi cpexoii k“ ypamxenue (IV 13);| 0,8x0,273-1' 0,22
rr
A NOT/IOWIEHHS .3ambl- g
‘cn::ennuu NOTOKOM Ta3oB kpS P =1 ara; 0,80%0,273%| 0,385
- ) kory s x1,75
Crenleib YEepPHOTH KeCBe-
Tamefics 9acTH NJaMeHM Oy | Ypanuenue (IV.11); — 0,32
: aouorgauua
C'reneab gepHOTH (akesa ay Ypalmenne §IV 10);1 0,32 (1—0) 0,32
. a(p = Gye (
3HaueHHe YCAOKHOTO KO-
€HTa  3arpsAsHeHNst
Jy4eBOCpEHEMAIOMelt .
NOBEPXHOCTH Harpena £ — - 0,8
Tpoussegenne . . . L 48 ${ 0,415x0,8 { 0,33
OHLIe/IeHRE B TOMKe .
Ha 1 #2 orpaxcngxoumx B0
£¢  MOBepXHOCTe B
7 S - — 11008409 1 104 000 -
Hocrosmme peammmnn pac- -
4eTHOTO- xosWnnema N
Mo L. A, B — A=0,52 —
B=0,3
3naueHne pacueTHOTO Ko-
enta M . M Vpasreune (IV.6); 0,52 — 0,46
M=A—BX | —0,3.0,2!
Temneparypa DHMOBHX ra-
80B Ha BHXONE H3 TONKA
$.°C....... . - Homorpamma — 1050
T puc. IV.4
Tennoconepxanue  AbiMo- )
BHX a308 ha HEIXOAE HS ~
TONKH B KK@A/MS . Iy \NMparpamma prc. X.1 - 4500
Teuno, . nepexannoe Hsmy- .
YeHHeM B TODke, B
. mca.a/n’ ....... @ |Vpapueune (IV.4) (0,985 (8400—| 3850
~—4500
Ten.nonoe aaupg:eane TO- Q 5@ )
OYHOrQ eMa B
p ¥n 11008523
KKaafmde . . . . .. |—
A / Vs Vs m 218000
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Kak BuauM, teMnepatypa rasoB Ha BhIXOJe H3 TONKH OKa3ajack DaBHOH
NpeBapHTENbHO IPHHATON; HE IPEBbIllaeT JONYCTHMHX HODM H TelIOBOe Hamnps-
HeHye ofbeMa TONOUHOTO NPOCTPAHCTBA, CHAEROBATENbHO, pacuer TemjJooOMeHna B
TONKE NMPOH3BEJEH NPAaBUNBHO.

IlepexonmuM K pacueTy 1epBOTO I'a’0Xx0Aa.

4, Pacuer nepseoeo easoxoda. OupefefgeM KOHCTDYKTHBHBIE XapaKTEePHCTHKH
razoxofa M momemaeM HX B Taba, X.5. 18 RauBOH KOHCTDYKUHMH KOTIA IUMPHHE
rasoxoja a=1,6 u, a Beicota b==2,1 m.

Ta6auua X5

OcCHOBHbIE KOHCTPYKTHBHLIE XaPAKTEPUCTHKM ITepPBOro Ta3zoxona

Venon- PacueTHule GopMyan
Hble
HanmenoBalue BeJWYHK 0603Ha - PeaynbTaThl
YeHHA OGIHA BHA, YHCJ/IOBblE 3HAYCHHHA
Tlosepxsoctb narpesa B M2 | H; TTo uepremam 134
Yucno psinos TPYO: *
BJIOJb  OCH KOTJa 2 — — 16
nomepek  » » 2, — — 22
Juamerp Tpy6 B mm . . . | dy — — 51x2,5
Pacuetunie maruz Tpy6 B
MM
apojodBHEM . . . . | Sp — — 100
fomepeuyHsft . . . . S, — j 110
Ceuenue IR mpoxoia ra- N
30BB M2, . . . . .. F; ab — z;bd,, (1,6x2,1—16X% 1,71
X2,1x0,051)
AddekTHBHAT TONILHHA H3- S-S 100 - 110
qfuyqaxomero CI0% B M S (1,87—1%—2— (1,87—-%~1—~ 0,18¢
. —4,1) A —4,1) 0,051 B

3afaeMc NBYMs 3HAUCHHSIMH TEeMIEDAaTYPH JBIMOBHIX ra30B Ha Bhixofe H3
nepsoro razoxoaa 9 =500°C u ${=2300°C u TpoBoAUM AV 3THX 3HaYeHH

TeMmepaTyp ABa MapaiieNbHBIX pacuera. Bce neofxojuMble pacueTHble Omepaud
pacnosaraeM B ta6n. X.6. Pacuer mepsoro rasoxofa UPOH3BOMMM HpH OGr==1,1
[pupamtennem 3nauenus kospduuuenta u3bpTKa BO3AYyXa Iipenebperaed, T. &)
A13=0.

Mo smauennsiM Qs u Q crpouM Benomoraredbhnifi rpadmk (puc. X.3), no-)
ro6uniii npusefieRnoMy Ha puc. IV.9, u onpefensem reMnepatypy rasoB Ha BHXO-

e H3 NepBOTO Ta30xXOfa. JTa TeMieparypa, paBHag ¥ =460°C, sqasnfeTca H
TeMnepaTypoil ALIMOBHIX Ta30B NIPH BXOHLE BO BTOpOM TasoXoX, T. €. § = ¥
5. Pacuer sropozo 2a30xoda, QnpeiensieM KOHCTPYKTHBHbE XaDaKTEPHCTHKH
ra3soxoja, 3HaueHus KOTOpbIX noMetaeM B Tabd. X.7.
s naHHoro rasoxoga ero mupeHa a==1,075 s, a Becora b=21 #.
Pacuer BTOpOro Ta30XOfa NPOM3BOAMM HPH 3HAUEHHH KO3(QQHInEHTa H36IT
Ka BO3RyXa Gx==1,2, TenJo ¢ NpHCOCAHHBIM B ra3oxof BO3RYXOM NpHHHMAeM
3
Al = (o —a5) Voc, £ =1 ,2--1,1)9,5.0,32-30 = 10 xxaa/#3.
ChoBa 3afaeMcsi ABYyMs NDOM3BOJBHHIMH 3HAUCHHSAMH TeMnepaTyp AbIMOBHX ra-
30B, HO yXe Ha BHIXOJle u3 BTOPOTO Tas0xX0Aa, [pHHHMas HX, AONYCTHM, 3 =
==400°C u Sfr =900°C; B ocTajibHOM pacueT aHAJOTWueH NpeAblAylieMy (Tadi.
X.8). -
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Ta6auna X7
Ocnonuue\{oucmpymmuue XapaKTEPUCTHKH BTOPOFO FA30X0AR

\ » Yenos- Pacuersbie dopmyan
Hanwen TP s— P
amveronanme Mn}“. ogo- obwuft Bap YHC/IOBSIC SHAYCRHH coyanTar
S
TosepxHocTs Hajrpena M| H, Mo ueprexam 93
Uscno pfoR/Tpy6:
BIOXb  OCH KOTJA 3] —_ 11
nojiepek  » » 2 — 22
Huamgtp tpy6 B mae . . | dy 51 42,5
Pacyerunie maru Tpy6é B
Mai:
npojodpHEE . . . . | S - 100
nonepeutit . . . . | Si — 110
Ceueuse jns npoxoja ra-
s0BB M . ... ... F“ ab—zlbd,, I,O75X2,l—llx 1,08
A¢pekTuBHA TONUMEA H3- $,1-S 100 ~- 110
AYHAIOWeEro cios B M S | (1,87 —l—ji;-}—- (1,87 ——;l—~ —1.0,184
—4,1) d, —4,1) 0,051

a)

4000000 - )
J500000 | //’" O reoa000 | o
0,7,-,"_\ 7~ I —0(}‘, !
3000000 | X/ | 1200000 | /)l‘
e | | ’
G- N - | oooo00 t -/
2500000 \ i ! 00_“\ y I
{4
N\ | sooor - N/ !
2000000 AN | I
N 600000 F 71\ |
1500000 N-Gn /i |
] I N
0 O
1000000 ' i s i \I-“R
r | , L 200000 } | | P
- 500° 460° 400° 300° w0° w0°300°  200°

Puc. X.3. Benomoratenstiie rpadura no onpeAeieHHio TeMnepartyp rasos
a — nociie nepeoro rasoxoxa; 6 — nocae BTOPOro rasoxona

TIpn moctpoennu rpabuka (pmc. X.3) mo moayucHHHIM 3HAYCHHAM Qs H,‘z_:
TemMnepaTypa AMOBLIX I'asOB 32 BTOPHM ra3oXOAOM Ompefeanercs paBHOH b
=330°C. . :
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+ 6. Pacuer e00anoz0 axonomadsepa. K ycrauoBke NpHHATH BORsHble HHRHBH
AvaabHbie KoHoMaiisepe cHcTeMmi BTH, koHCTPYKTHBHbIE XapaKTepHCTHKH KOTO-
‘pbix mpusefentl B Taba. IV)6, Uncio Tpy6 ® ropH3OHTAALHOM DARY (IS HHIH-
sHAyadbHBHX SKOHOMafi3epoB, YcTauaBAHBaeMbix Mol Kotaauaz IKBP-10, Gepew
(no puc. 1V.15) pasmbiM i10; TOTAa KHBOe CedeHHEe AN WPOXOAA ALIMOBBIX ra-
308 GYZeT PaBHO: Fox==0,12-10=112 #2,

Ocranbubie pacyeTHbie AaHHbHe noMemaeM B Tablm. X.9. K ycraHoske npuHu-
MaeM 3KOHOMaiizep, npHBeAcHHbIN Ha puc, IV.uld, cocroamuii us 16 ropusou-
TaABHHEX PAAOB OGliefl HOBEPXHOCTbIO Harpesa Hy==472 42

§ 59. Aapopunamuueckuii pacuer KOTeJbHOro arperata

Aspoaunamuueckufi pacuer BHMIONHAETCA A KOTEABHOTO arperara, paccMoT-
pesHoro 8 npumepe 8 § 58, T. e. misa kotna JKBP-10-13, paGoraomero na ra-
3006pa3HoM TomnmuBe, U ¢ 150%-uoft HaPysKOH HOMHHAJBHON, T. €, NaPONPOU3-
BOJATEabHOCTRIO 15 7/4. Bee Heo6XoguMmble JIAsS  a’pOHMHAMHYECKOTO pacueTsw
Rankble GepeM M3 NpHBEASHHOTO TETVIOBOTO pacyeTa H N[O yKazaEuaMm TI. V.
Pesynprathl pacuera mpefcraBieHs B npuBoAuMoi Tabn. X0,

§ 60. BniGop cxembl BOJONMOATOTOBKH H pacyer ee OCHOBHOrO
ofopynoBanus

BononoAroToBKa MpeAHAa3HAYeHA AJA KOTeAbHOH, 0BODYROBAHHON NaPOBHIM 1
xornamu JIKBP, # momkHa BOCMOMHATH NOTEPH Napa ¥ KOHHEHCATa, CBA3AHHLI2
¢ TexHojoruell oOGCaAyXKUBaeMONO NPOU3BOJCTBA M IKCIIyaTaillei KOTEABHOM. -
VicXoAHbIMH JaHHUIMH ABAAIOTCS:

l41. TpoussonutesbHOCTL KOTeAbHOM, pasHas D==30 7/4 mpn paBaenns P= -
=14 qra.

2. Kouneucar, Bo3pamaeMbli ¢ NpousBOAcTBa & Koauvectse 85% npu TeM-
nepatype 95°C, uMeeT CAEAYIOMIYIO XaPaKTePHCTHKY:

HWIEJIOUHOCTD « o « « « « + oo WMy, =0,1 m»sxe/xe/
CYXOH OCTATOK . . « « « « « o« o o Sgop=10 se/xe
OOHIaA KECTKOCTD .« « . « . o o o Koy =

3. Hcxoanas Boja, BOCHOAHSIOMAA TOTepH KOHASHCATa, MOCTYNaeT H3 -BOAO-
nposoRa B koxnuecrse 15% obilero KonuuecTsa NMUTATEAbHOR BORHL:

’ obmas xectkocts . . . K, =K, 4 K, =054 3=
" =3,5 me-sxe/xe
cyxolt ocratok . . . . . S, 5 = 600 me/xe
HEeA0usoCTs . . . . . . o, , =3 me-sxe/ke (Ges amaan-

20B UICAOUHOCTH NPHAMMAaETCS
SKBHBaJICHTHON KapGoHaTHOA
JKECTKOCTH)

ITo -npuBeicHANM XapaKTepHCTHKAM OTHENbHBIX KOMIIOHEHTOB  ONpeAeaseM
XapaKkTepUCTHKY CMecH, T. ¢, mHTaTenbHol Boxsl i(eM, VILG u VIL7):
ofias KeCTKOCTb MHTATeALHOR BOXLI

Ko = Kyon -0,85 + K, .-0,15=0.0,85 +3,5.0,15 = 0,52 sz-sxa/e;
. Cyxof OTATOK nuTaTe/LHOH BOAM

Su.a= Seon: 0,85+ 5, , -0,15 = 10.0, 85 4 600.0, 15 = 8,5 4- 90 = 98,5 M2/
\"'menoq’noc'rb HHTATeNBHOR BOXEL N -

U=, -0,8+ 1, .-0,15=0,1.0,85+3.0,15=.0,085+ *
- 40,45 = 0,535 me-9x6/ke.
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OGofiTHCe 6e3 BOJONOATOTOBKY neNbagifci. § 45 u taén. VIL5). IIposepsiem
BO3MOXHOCTb NpHMeHeHHs HauGosee H CXeMBl ROKOTJIOBOH BOAONOATOTOB-
KH, T. € cXeMbl HaTpuii-KaTHORHpOoBagpd, Kax Gbwio ckasaHO paHee, 39Ta cXeMa
Tpefyer cobmofenns OmpeAeseHHnX TpefoBaunnil: 1) no GeiHunHe NPOAYBKH IO
CYXOMy OCTaTKy; 2) N0 OTHOCHTENBbHOH INEJOYHOCTH KOTHOBOH BOoAW ¥ 3) mo co-
ACPIKAHHIO YTISKHUCJIOTH B mape.

Tipoayska KoTnoB onpeaeaserca no (VI14) u xaunmiv ta6a. V114

100 100
== == == 0, 07
n c. l 3000 3,509 < 10%;
s |
C, 98,5

BeJIHYMHA OTHOOHTEJbHOR IIENOMHOCTH HaXxomuness no <opmymam (VIL5),

(VILI2) u (VIL13): WOLL. 100 40.3.100
- .3.
= = = = }89 209,.

_ mO.K mO.X Sx l, l '600 /0 < /6
{-I\?IKIO{:;;L coAepiKaHHe YIVIEKHCAOTH B mape onpefeisem H3 dopmya (VIL18) u

CO, =22 I, ay-1,7 = 22.3.0,15.1,7 = 16,7 ma/xe < 20 Melkz. s
ChenoBatenbuo, AN TNaHHOM KOTeNpHOH YCTAHOBKH CXeMa -Ha'i‘.ﬁ'uﬁmamounpom-
HHAA MOXKET OBITb npumsita. OfHaxo, nockoiasky kotani JKBP ofmocsares x Koi- |
JaM SKPAHHPOBAHHBIM,TO AJA MOCTHXEHUS HOPMATHBHON XKeCTKOCTH MHTATEAbHOI
soger (0,02 ma-9Kk6/k2) npHIeTcs TPHUMEHHTb JABYXCTYMeHYaTOe HATPHH-KaTHO-
HHpOBaHHE.

Pacuer ¢uavrpos. O6imee KOMUYECTBO YCTAHABAWBAOMBIX (HALTPOB mpHMEM
PaBHBLIM YeThbipeM, H3 KOTOPHX ABa 6yAyT BhinmoausTh pabory ¢uabtpos I cryme-
uy, onuu GuabTp — pabory dmasTpa 1l cTymenu u vyerBeprThii 6yaeT pesepBHLIM
as o6erx cryneneti. '

TIpousnoaurebHOCTL XUMHYECKOH BOJOTOITOTOBKH € YYeTOM IpPOAYBKH H
COGCTBEHHBIX HYXJA OPHEHTHPOBOYHO NPMMEM paBHOI:

Dyop=1,2D (1 —@) =1,2.30 (1 —0,85) = 5,5 #¥/u. (X.0)

B KauecTBe KATHOWHTA HOTOJB3YyeM CYAsDOYrOZb ¢ OGMEHHOR CHOCOGHOCTHIO
E=300 me-sxs/xe. Uucno pereHepanuii kaxaoro duibrpa He RONKHO GHITH Gonee
TPEX B CYyTKH (T. €. OAHOTO pa3a B cMeuy). BricoTy 3arpysky cyabdoyras npH-
Mem papuoit 2000 um. Bee ycranapauBaembie QHuALTPH nMpuMeM OAHOro AHaMeTpa
(d=700 mum), Torra naomaas GuasTpanuy Kaxjioro 6yaer

nd: 3,14.0,72
fo="y =" =0%¥x
# cKopocTh QuabTpanuu B GuabtTpax I crymenn 6vaer pasua:
. 5,5 ‘
wy =038, 2---7,25 Mlu;
B $unerpe I1 crymenn
5,5 .
wy = 0.8 = 14,5 M/

H HaXOAUTbCA B AOMYCTAMBIX NMpeaesax, .

Iocne npoxoxaenua vepe3 QUAbTPH | cTymenu Boga MpaKTHYECKH CHMUXKAET
CBOI0 NMepBOHavaJIbHYI0 XecTKocTs 1o 02—0,1 mez-sks/ke, nosromy ofinee Komuye-
CTBO cOJefl JXECTKOCTH, norfoiaeMoe B $mibTpax I crynefu, cocrasut

Ap = (Kog — 0,2) D, 24 =13,3.5,5.24 = 440 z-swsfeymnu;  (X.2)

ofbeM cyandoyraa B KaMKA0M DUALTE
n d? 3,14.0,72 -
V= 4 H., = 2=10,76 #3. (X.3)
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Yucno perenepannii HaTpUH-KATHORHTOBHX GHALTPOB
I crynenu B cyTku Gyaer

4, 440
Ry = VE = 0.76-300 ~ 2 peefcymxu; (X.4)
e
Kaxgoro ¢unerpa I cryneuu

R, 2
Ry= —5— =75 =1 peejcymxu, (X.5)

T. €. MeXpereHepalHOUHbill NepHOJ paBeH

: n-24 2.24

TW=—r—=——=24 4, ) X.6
1 R, 2 (X-9)

JKectkocTh BOAH, noCTynaiomeli Ha ¢uapTpnl Il crymenu, 6olia nNpHHATS
pasuofi JKos=0,2 mz-9k6/Ke, a ee codepXaHHe Ha BHXOAe H3 (HALTPA CUHTAEM
paBHBIM HYJAI0; CACA0BATENbHO, KOMIYECTBO COJeHl JKEeCTKOCTH, NONIOIaeMoe 3
¢dunerpe Il cTynenu, 6yner ‘

Ay = XKog Dyoyr24=10,2.5,5.24 = 26,5 2-9xe/cymxu;
4HCT0 perenepanuit GuasTpos 11 crymeuu B cyrku /.
Ay 26,5 £
Ry="vE =70.76.300 = 012 pez/cymsu;
MeKpereRepalHOHKbif neprod paboTtsl dunsTPa
n-24 1.24

.
TR
1

T. & pereuepalum ¢uasTpa Il crymenu ROMXKHA NPOH3BOAHTHLCA MPUMEPHO pas B
8 anen.
Onpe&e/tenue pacxoda coau, Heobxodumozo 0an pecenepayuu. Pacxon conu
Ha OJIHY pereHepanuio onpeiensieM no Gopmyine
aEV ~

= Ke/pee X.7
¢ =000 *e/Pee. Xx.n
Tle @ — yAeAsHBIl pacxod conu, mpunuMaercs 200—235 e/2-axe ob6meHuol cmo-

cobuocTH KaTHOHUTA, ‘OcTanbubie 0603HAYECHHS NPEXKHHE,

TloacraBass YHCAOBbIE 3HAYEHHSA, NOAYUAEM

G — 235-300.0,76 8:1
‘ ¢ = —-——l 000 ~ 84 ke/pee.
O6beM 26%-HOro PacTBOpa CONH HAa OAHY PEreHEpallHIc ONpeAeNaHM H3 (GOPMYJbI
G,.-100 84.100
Ve="1000p p = 1000.1,2.26 -~ 0-27 #°, (X.8)

rie P — MJIOTHOCTHL pacTBOpa conu npu {=20°C;
p — cojepiKanue CONH B PacTBope B %
Pacxoa Texuuueckoil oM B CyTKH Haizercs u3 Bupamemm

Goyr = Go (Ry + Ryp) =84 (240,12) = 178 xe/cymeu.,

Pacxof coau Ha perenepanuio GUALTPOB B ﬁecﬂu
178.30

Gyee = l—m.a— ~ 5,5 7.
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PesepByap MOKpOro xpaumenus cOJM NPHHHMAEeM H3 pacuera MeCAYHOro pacxo-
Aa ¢ 3amacoM B 50% coraacno ykasaunuam CHHII, 1. .

Vper=1,5 Gpoe =1,5-5,5=8,2 a3,

Mmec
VcranasausaeM xenesoGeTonHbifi pesepsyap eMKOCTbIO Vper==9 45, pasmepamnu -
1,5%X3X2 m. EMkocrb MepHHKa pacTBOpa COJIH NPHHHMAaeM NMO PacXxoay coiH Ha
perenepanuio dbuistpoe (X.7) ¢ sanacom B 30%, 1. e.

Vyep = 1,3 Vg = 1,3.0,27 = 0,35 28,

BbicoTy MepHHKa XesaTeibHO BHIOAHATL ONMHAKOBOM ¢ BBICOTOH pesepByapa
XpaueHus CoxH, T. €. B 1aHHOM clydae paBHOfi 1,5 M, a AnamMerp MepuuKa ompelne-
aserca paBEbIM d =550 xxm. .

§ 61. Pacuer 3on0yaaBauBaiomefi yCTaHOBKH

Ipeanaraercst BLIGPaTe THN 30J0YJABJIHBAIOLICH YCTAHOBKM M  ONPEAENHTb
KOMIHYECTBO H Pa3Mephl ee 3JeMEHTOB. 30JI0y/NaBAHBAOILAA YCTAHOBKA MPeRHA3HA-
Yena AAA KorTelbHOH, 06GopyaoBaunofi Tpems kotaamu tuna JKBP-6,5-13 u pa6o-
taiouiei ma Gypom yrje. MakcCHMaubHBbI PACXOa TOMIHBA NOA ONUHM KOTJOM
Buaxe==2100 xe/4; 06beM ABIMOBHIX rasoB, mpuxojsammuiica Ha | ke TonauBa mpH
us6hiTKe BO3AYXa QMsoa=1,75, cocraBasier I V==58 m%/xe. Temnepatypa rasos,
BXOASIIHX B 30JIOY/IOBHTE/Nb, paBua Oyx==200°C. Kowmnomosxy somoynosureseil
BBITMOJIHUTE TMOATPEraTHo.

1. OnpenensdeM uacoBOfi PacXOR ZHBMOBHIX a30B, OYHIIAEMBIX TOZ KaXALIM
spaoyaosuteneM (1X.3): ., .

v — 5,8-2100 (273 + 200)
son ™ 2733600

ITpu nomo6uoM pacxoe RABIMOBHX rasoB Lejecoo6pasHee NpHUATH K YCTaHOB-
Ke 30JIOYJIOBHTEAH THNA GJOKoB-UBKIOHOB., Jiasa oTRX 30a0ynoBHTenefi Benuuu-
oy xosdpuunenta aspoaUHAMHISCKOTO compormsaenns Gepem [=H115.

2. Haxoaum 3uayenne IJOTHOCTH ALIMOBHIX Ta3’0B NPH sea==200°C (IX.4):

273
273 4 200

=15,9 M/cex, um 21200 »3/«.

Pson = 1,34 =0,77 k2/#d.

3. 3anaeMca 23pOAMHAMHUCCKHM CONPOTHBJCHHEM RAHHOTO THMA 30JOYJOBH-
Tens: Ahson =45 mm 600. CT., IPHA STOM YCTAHABAHUBAEM, YTO

45
0,77

A hoor _

=58

30
HaXOUHTCA B AMANa30He PEKOMEHAYEMbIX 3HauSHHI.
4. OnpepenseM no Buipaxenuio (IX.5) uucaO 371eMEHTOB, BXOAAIMHX B GAOK-
IUKJIOH, 3a4aBasichb AHAMETPOM Kopmyca Kaxgoro aaeMenta D=650 mm:

5,9

‘/ 45 (1 +&)
0,652 __.._2_79__

115

n=0,336 = 5,5;

CIeOBATeNbHO, HEOGXOAUMO YCTAHOBHTH IIECTH SAEMEHTOB,

TlpoBepuB pesyabratet mo taba. 1X.4, y6exmaemcd, uro BHGOp Npou3BENeH
UPaBHILHO H YCTAHABJHBAEMOMY 30JIOYJIOBHTENI0 COOTBETCTBYET THWOpasMep GiI0-
KoB 3X2—650. KoMnioHOBKa 3TOro 30JI0yJOBHTENs: NOKasaHa ma puc. 1X.15. -
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§ 62. TenaoBas cxema Bonorpefinoii KoTeabHOM
C HENOCPEACTBEHHbIM BOAOPa3GopoM Ha ropsiuee
BOnocHAOXKeH e

Korenbnas ycranoeka mpefnasHaueHa Aas OTOM/IEHHS K ropavero BoAocHaG-
JKeHns B xonuuectse 75 [ko4f¢ u 06OpyfoBana TpeMa BOZOrpeNHLIMH KOTHaMH
TENJIONPOHSBOAUTENLHOCTEIO N0 25 'kuafy Xaxawmii. B  KauecTBe TeIOHOCHTENS
hcnonbsyercst ropaYas BOAA € PAaCYETHHIMH NapaMeTpaMH: B nOJZAIOMefi MarHCT-
PanH trop==150°C; B o6patuoit Maructpany £,6="70°C,

Pacxoz Tenna ma ropsuee BOZOCHaGKeHHe cOCTaBASET 20% o6mero pacxona.
CrcreMa ropsivero BogocHaGKeuns npeaycMaTpHBAaeTes ¢ HEMIOCPEACTBEHHBLIM BO-
L0pa36opoM Npu TeMuepaType BOAM, paBHO# 70°C,

Onucause M pacuer TEN/NOBOX cxeMbl. TemloBas cxeMa BOLOrpefinof KoTedb-
HOIl noxkasada ua puc. X.4, opsivas BoRa Ha BHIXOfE u3 KOTAOB [ npH Beex pe-
HuMax (3aBHCAUMX OT H3MEHEHHA HAPYXHOR TEMOepaType BO3AyXa) mOMAepKi-

8,9 m/y

75bm/¢l
1 __Dq__>—— pand
15

Dygp=500m/9 850mby

me 61°
Puc. X4. TennoBass cxeMa BOZOrpefiHOfi KOTEAbHOR ¢ HENMOCPEACTBEHHMM BO-
Zopa36opoM Ha rQpsauce BOgOCHa6KeHHe
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Baetca pasuoit 150°C. D10 Aemaercs kak WA NOAyuYeHHs H3 SToH BOAb B ycra-
HaBJAWBAEMOM pacIiHpHTede-napoo6pasoBatene 2 mapa HH3KOTO Nasaenis (P=
=0,2+0,3 aru), HCHOALIYEMOro A TEPMHYECKO! Aeaspallii HCXOAHON BOAM,
TaK H A yMEHbIUCHHs KOJHYeCTBa rops4efl BOAH, peLHPKYyJIHpyIOWed Ana STO#
Uequ B KOHTYpe KOTeAbHOH. TeMmepaTypa BOAH B MOZAlOLIEH MarucTpaxu peryiu-
pyeTcsi B COOTBETCTBHH ¢ H3MEHEHHEM TeMNepaTyphl HapyKHOro BO3AyXa Npomyc-
KOM YaCTH BOAB MOCJAE CEeTeBhiX HAacOcOB & NMOMuMO BOAOTpefHHIX koTa0B, Ilpn
TeMnepartype O6pATHON BOAL B TmJIOBOH cetH £o6=70°C Boaopas6op ans ropsaue-
r0 BOAOCHAGXKEBHA OCYIeCTBAAETCA H3 O6GPaTHONl MAarHCTPand; INpH NOHHKEHHH
TeMNnepaTyphi BOAbL B OGpaTHON MArHCTPakU MPOUCXOAUT MOAMEIHNHBaHHe ropsyell
BOAb u3 noAaioiiesi Marucrpanu. Ilpu temmepaTtype Hapy:kHoro s803ivxa 0°C
BOAOpPas6op ocylllecTBAAETC TONLKO H3 Mojaiouieil Marucrpanu. Ipn Aanbueiiuenm
NOBLIUCHHH TEMNEPATYpPhi HAPYIKHOr0 BO3AyXa TeMneparypa B nojaiomefi Maru-
cTpajdy nofAepxHBaercs ue uuxe 70°C.

Tennosofi cXeMoil mpemycMOTpeHa NOATOTOBKA BOAB, PACXOAYEMOfi Ha rops-
uee BogocHaGxeune Drop.n, a TakxKe HAYIIEH Ha BOCIHOJNHEHHE YTeUeK H3 TEIIO-
cetn Dyq (nocneauss npuuuMaercst B 2% o6ilero KoamuecrBa BOAH, UUPKYIHDY-
lommed B cetH). .

Konuvectso Ttenna, pacxoayeMoe Ha Topsiuee BOJOCHAGKEHHC, TIO YCIOBHIO
cocranisier 20% o6Imero pacxoaa, H, CIeAOBaTEIbHO,

Qop. 5 = 0.2 Qg = 0,2-75= 15 I'aa/u;
TOonNla KOMUCCTBO BOABI, PpacxoiyeMoe CHCTEMOIl ropadero BOJOCHAGKenus:

Qrop. B 15-10¢
Doy, 5= (h—t) 108 = (70—5) 10 = 230 1/4,

rae {,=70°C — TeMneparypa BoAbl Y noTpebHTENs;
fp= 5°C — TeMnepaTypa HCXOZHOH BOZbI;
KOAHYECTBO BOAbI, TepsieMOe CHCTEMOH H3-32 yTeyeK:

Qs 75.108

Dy: = (trop — tos) 103 0.02= 150 —70) 10°

Takum 0Gpa3oM, ofllice KOMHYECTBO H{XOXHOH BOAM, TOABEepraeMoe o6pabor-
Ke, COCTaBader /

7

Dys = Dygp. 5 + Dyp = 230 4 20 = 250 7/,

YMsryeHHe HCXOAHOR BOAW NpeAycMaTpHBaercas B KATHOHHTOBoIX (HAbLTpAX,
a KOHLIEHTpanus arpecCHBULIX 'a30B CHHAKAETCH, KaK yxKe YKasbiBaJIOCh, TepMuye-
ckofi geaspaunmeil. KMcxoanas Boga u3 BOAONPOBOAZA NEpel NOCTYN/IEHHEM Ha XH-
MHYECKYI0 OYHCTKY 4 NOAOrpeBaeTcsi B TEMIOOGMEHHHKaX NOBEPXHOCTHOTO THNa 9
go TeMnepatyph 30—40°C aas npeioxpaneHHs OGOPYAOBAaHHA: OT BOSMOXKHOH
KOMJEHCALIMH Ha HeM BOASHBIX NMapoB u3 Bo3fyxa. [lpofias BOAONOAroTOBKY, XH-
MHYECKH OYuIlcHHAS BOAA MPOXOAHUT BTOPYIO TpyHNy TenJoOGMEHHUKOB 6, B KOTO-
phix Harpepaercd A0 Temmeparyph 80—85°C (oGecneunBaiolllieli Hamiyviue ycao-
BUA AN paGoOTH Aeadparopa), Nociae yero Nnocrynaer Ha Aeasparop /.

XuMHYeCKH OuHIIEHHAs H HCXOAHass BOAA HArpeBaeTCH B TEMIOOOMeHHHKAX
332 CueT Telna AeaspUPOBaHHON BOAM H BOIbI, OTCENAPHPOBAHAOMN B pacIiHpHTENE
ropsaveil Boasl. Oxnaxaenuas B TennooOMeHHHKAX AeasSPHPOBAHHAsS BOAA H BOZd.
OTCeNapHpoBaHHAas B (PaCIIHPHTENE, TOCTYTAET BO BCaCHIBAIOILYIO MarHCTpans MNOL-
nuTounnx Hacocos 8. Iloxnurounsie HacoCH, B CBOIO oOuepelb, NoaioT BoAy BO
BCACHIBAIOIYI0 MarucTpasib LHPKYJALHOHHBLIX HAcOocoB J, KyAa Takke nocrynaer H
ofpaTnas ceTeBas BOJAa NpH TeMiiepaType fo6, 3aBHCAIlEA OT TeMNepaTypu Ha-
.PYXKHOTO BO3ZYyXa.

KonHuecTso BOMH, OnpeAesisieMoe H3 BbipaXeHHs

Dyopc = rop. B + Dy'r + Doﬁp + Dpenup /4,
. HanpasJsaercs URPKYNAIRHOHHbIMH HacocaMu B Kored.
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Hs KOTJIa KOJIHUECTBO BOJH, PaBHOE,
Deer = Drop. s T Dy'l‘ + Doﬁp T/4,

npu TeMnepatype ¢rop=150°C Hampasnsercs B nOAAIolLyIo #4arucTpans Tennoce-
TH, a2 BOZa B KoamuecTBe Dpenmp Npu TeMneparype frop=150°C nupxynupyer B
CHCTEMe KOTeNbHON, TOJOTPeBast W AeaspHPYa BOAY, NOCTYNAIOUIYIO H3 'BOJO-
[POBOJAaA HAa BOCTONHEHHE TIOTEPD.

Konuuecrso BoAb, MEOGXOAHMOE ANA DEUHPKYNALUH B CHCTEMe, ompedenser-
¢l C yyeToM CeAYIOMHX cOOGpaskeHHll: a) TEMJIO PEUUPKYAHPYEMOH BOAm HOMXK-
HO ObiTb ZOCTATOYHBIM AAs ACASPAUHH A0GABOYHOH BOAB; 6) KOJUYECTBO. PELLHP-
KYJHPYeMOHl BOAB JOJIKHO GHTb MYHHMAJbHBIM, YTOGH CHHSHTL MOIIHOCT NOA-
NHTOYHBIX HACOCOB.

Ipusesennbie Ha OTACHLHUBLIX yYyacTKaxX TeNNOBOA cxemm (cM. puc. X.4) sua-
YEHHH PAcXOZOB BOAH H €e TEMNEPaTyphl TOJNYUeHbl AJNA PAcyeTHOro 3HMHEro fie-
paoga. Yacosoft pacxox rpelolliero mapa RJAs TEPMHUECKOTO AeaspaTopa onpele-
AAETCA MO ypaBHEHHIO TeNA0BOro Gasanca

D"ap (bu—is) = Dy, (i3 — b1), X.9) .
OTKYyRa
Dgop (ls—£1) 250 000 (104 — 85)
Dmap = rmm—— = (640 — 104) =8900 xz/u, wnam 8,9 r/4,-
rae Dyon — pacXod HarpeBaeModi BOAK B K2/4;
ip H [j — SUTaJAbNHUH HArpeBaeMONl BORbI, NPHHHMAEMbie UHCACHHO pPaBHBIMY HX
TeMnepaTtypam;

ig H [z — SHTAJLINU NAPa U BOXL NMPY KAUHOM ZABJCHHH.
KonuuectBo ucnapseMmofi BOabl (Dpennp) AAs MOJYdYeHHs Tpeiolero papa B
ronuuectse 8900 k2 onpenenserca no ypapuenuam (X.10) u (X.11).

Crnavana Haxoautcs AefiCTBUTE/IBHOE KOJNHYECTBO Mapa, BheAaiolleecs H3
1 ke ucnapsiemoll BOAbL:

114 oy
ah— X.10
g - xr * ( . )
rae i; H i — SHTANBNHHM NOCTYNaloWel ¥ KundAllledl B pacliuputese BORsl (mpH-
HEMaeMbie YHCACHHO PABHLIMH KX TeMuepaTypam);
1 — Koo dunyent, yuHTHBAOMuA noTepn Tenaa B Tpy6omposoaax H
pacuiupurese (n=0,98);
X — CTeneHb CyXOCTH napa;
. r — Tenaota napooGpasoBanua B paclIHpHTENE

150.0,98 — 104
&= 0,97.53% =0,082 xe/xe.
HaxoauM KOJHYECTBO HCMapsieMoOH BOABL: i
Dm,p 8900
Dpen“p ="g =008 2 100000 xz/¢ ~ 100" 7/4. (X.11)

CocTaBJiense TEIIOBLIX 6aqaHCOB H oNpefefieHHe PacX0Z0B BOAbI, NMepeMellaeMbix
10 OCTAJIbHBIM YYaCTKaM TEN/NOBOH CXeMBl, 3aTPYAHEHHH He BHISHIBAET.

§ 63. Tenaorag cxema Boporpefinoft xoreabnoi

¢ 3aKpbITOi CHCTEMOIi ropsauero BonocHaGxeHus

Tennosast cxeMa Boaorpefinofi KorelbHofit ¢ 3akphitofi CHCTEMO# ropsyero BO-
RocraGxenus — ofiHa u3 uanbosee pacmpocrpanenubix (puc. X.5). ITo srofi cxe-

Me o6paTHas BOJA H3 TemaoceTH ] MUPKYJANHOHHBIM CeTeBbHM HacocoM 2 MOAa-
eTcs B Bojgorpeilubifi KoTen 3, rae HarpeBaerTcsa A0 PACUETHOH TeMmepaTypsl, a 3a-
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TeM HanpaBAseTCsA B MOJAIOULYI0 MarHCTpadp TemioceTd. Kpome toro, ropsauas
BONA #3 KOTJIOB HCNONb3YeTcs B BOJOBOAAHBIX TelnooOMeHHUKAX 4 MAs TIORD-
rpeBa XOJIOAHOH BOABI, IOCTyTaOWel H3 BOIOTIPOBOAA #a XHMHUECKYIO BOAONOZ-
X FrOTOBKY 5 M HIyillell gajsee 4a
MOINUTKY YT€UYeK B TENNOCeTH.
Ipofing xnmndeckyio BOAO-
NO/IFOTOBKY, NMOANHTOUHAR BOAa
NOTiO/NHHTCABHO MONOTPEBAETC B
oxaaiurene BbiNapa 6, a saTem
5 ? HalpaBAsieTcs B KOJOUKY BaKy-
yMHOIO Reasparopa 7. VI3 peas-
paTopa NOANHTOUHBIN Hacoc 8
I by } “+ NORAcT BOAY BO BCACHIBAIOMIYIO
——1-s

-

MADHCTDAAb CeTCBOTO  HACOTH.
Bakyym 8 ZAeaspaTope co3laer-
7 B €A 9XKEKTOPHOH YCTaHOBKOH, Cco-
2 crosfiiiel M3  BOAOCTPYHHOTO
________gj 9XKekTopa 9, sKeKTOpHOro Haco-
ca 10 u Gaxa pacxonuoil BOIb

L’\/\/\\/\/—' 11. Ina oBecnevennst meo6Xodd-
N Mofl TeMIepaTyphi BOIb Mepel

Puc. X.5. TensioBas cXeMa BoIOrpeiiofi ko- KOsy  (Ra NaTh rpadycos

- Bhille TeMNepaTyphl TOUKH DO-
TeJBHOH € 3aKpHITOHl CHCTEMOH ropsuero
Bg;zcuaﬁmeum P P chi) Ha nepembiyke / ycTaHOBJA:H

PEUHPKYNAUHOHHBA  (Hn HOdA-
MemuBalouut) nacoc 12, koro-
puift 3a6HpACT HATPETYIO BOAV B
KOT/IaX H MOAMCLINBACT ¢ B O6PATHYIO MAarHcTpakb Nepex koT:iamu. ITo nepembiu-
Ke /1, na KOTOpOHl ycTauoOBjeH perynarop pacxoza I3, o6paTuas BOAa H3 Temno-
CeTH MOXKeT pacXosa’KHBAaTh roOpAYyi0 BOAY, HAYIMYIO H3 KOTJOB B TEIIOCETH, eC-
;IIHI g;)cuemmﬂ nMeeT GoJdbliice 3naveHKe, 4YeM NPCAYCMOTpeHo rpauxoM (pue.

OnpenenuM HeoGXOAHMOCTL BKNIOYEHHA B PaGOTy peuupKyaalHoHHOro (moa-
MellIHBAIOIIET0) Hacoca-H NpPOu3BEAeM €ro BHIGOp, HCMOAB3Ys paHee PacCMOTpEH-
ubie rpadukn (oM. puc. LI ® pue. [11.3), -

JIoTyCTHM, HMEIOT MRCTO CAERYIOLIMe YCAOBHS:

TEMIONPOH3BOAUTENLHOCTb KOTENBHOM :

Qpac‘l = 1000000 xxas/4;
pacueTHbill mepenaz TeMnepaTyp BOAL B CETH
At = ¢OP 0 _ 120 —70 =50

pacy pacy pacy
TOMINBO — GYPHill YIoJb.
PaccMoTpuM ABa cayyas paGoTh KOTENLHOH: NPH PacUETHOH HAPYXKHOf TeM-
neparype ta=-—30°C u npu napyxuoi remneparype ty=-—5°C.
epeviil cayual., KoauuecTBO BOAM, IHPKYyJNHpYOIUleH B cucreMe KOTed—Tell-

JIOCeTh:
b Qact 1 000 000
cHCT T A ¢ 12070

pacu
, TeMnepatypa BOAb, BHXOAHIlel H3 KOTJIOB H HRyWell B TEIVIOCETb, paBHa
t, =120°C. TemnepaTypa BoAM, BhXofalllell H3 CeTH H HAYWEH B KOTJIH, pas-

Ha t; =70°C. TeMmepaTypa TOUKH DOCH YXOASIIHX Tras0B Ais MOAMOCKOBHOIO
yras (Taba. 1IL5) {..,=50°C. ,
CaeloBarensno, TeMIepaTypa BOAM, BXogailefl B xoTaw, £, , pasHas 70°C,

BHillle TEMTEPATYPH TOUKH pOChi fr.p, paBuoit 50°C, na 20°, ¥ muKaxoro noaMemy-
_BamuaA AenaTh He Hajfo. YKasakubie Ha cxeme (puc. X.5.) mepewbiku [ nu II me
paboTaioT,
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Bropoii cayuad. TennonpoussBoAurtenbuoctb KoreabHoi (cM. puc. I1) Qs=
=480000 xxax/«. TeMnepatypa BOAH, BHXOAsAMIEH U3 KOTAMS U MAYIieH B Tenjo-

ceTb, paBHa 1:=70°C.

Temnepartypa BollH, BHXOAdmefi u3 ceTH M MAYUieH B KOTJAH, paBHa t;=
=:46°C (cm, puc. 111.3).

TeMnepatypa Touku pocH mo-npexHeMy f:p=>50°C, u, caesoBateqbHO, BORY,
BXOAAILYIO B KOTJAH, Hajo Harpesath 0

f, =t ,+5=50+5=55°C, 1. e. ma 55—46=9".

TIpn nopMeilnBaunu B Cclydae CXKMUraHud MNOAMOCKOBHOTO YIis H3MeHeHHe
TeMnepatyp ropsaveit H o6patHoli BOXb ROJXKHO COOTBETCTBOBATb JHMHAM [—g—
b—c n 2—d—e rpadwmxa (cM. puc. 111.3).

O6GpatHass BoAa NMOAOTPeBaeTcs HPY NMOMOULY NOZMelnBalomiero Hacoca. OI-
HaKo 4eM BHlille TeMmepaTypa BOAH, uAymiefi no mepeMbiuke / Ans moforpesBa 06-
paTHON BOJAM, TeM MeHblle ee motTpebyerci. B atoM cayuae ycranabiusaercs noj-
MeIyBajoluit Hacoc ¢ MeHbIell NPOU3BOJUTENLHOCTLIO, a8 CIeAOBAaTEAbHO, CHU3NT-
Csi B PACXOX 3/JCKTPOIHEPTHMU.

C 3KOHOMHYECKO TOUKHM 3peHHA HaMBHITOAHeNmas TeMncparypa — MakcH-
MajbHO BO3MOMMas TeMnepatypa, MORJepXKHBaeMas B KOTAax, T. e.'B LAHHOM

cyuae t';,‘;‘;q=l20”C. Has suelilHed Xe Ttemiocetn npu fy=—5°C Takoii TeMne-

patypsl uc tpebyercsi. B 3ToM ciyuae Aast OXJaXKAEHMsi BOAM, HAYILeli B OTONM-
TEeALHYIO ceTb, HeOOX0ANMO BKAIOYaTh B paboty mepemuiuxy /1, TIpu atoM ciicreMa
TEMNOCHAGXKeHHs No XapakTepy LMPKyJdAnud BOoAH pa3buBaeTcis ma ABa napan-
JeRbHHX KOMTYpa: BHENIHIOIO C€Th M KOTEJbHYIO, JIDHUEM €clH B AepBOM Cyu3e,
701y CTRM, pafoTaju J1Ba KOTAA, TO, OYEBHAHO, B JQalliOM cIyyae NPH TEINIOBOH
fsarpyaKe, YMeHbLLIHBILIE(iCS TIOYTH B JBa pas3a, OUMM M3 KOTIOB JOMKeH ObITh
OTHK.TIOueH.

KonuuecTeO BOABI, NUPKYJHpYIOUlefi no. BHEmHeH TENNOceTH, HOMAXKHO OHTb
TakMM Xe, Kak B HepBOM Cayuae, 7. e, paBubiM Deer =Dogcr =20 #%/u, uto Ham-
. GoJiee 4acTO BCTpeyaercs MpH SKCIyaTallM¥ OTONMUTSNbHHIX CeTeft ¢ TaK MasbiBae-
MBIM KayeCTBEHHHIM PeryHpoBaHHeM.

3Has KOnMUeCTBO BOAM, LUPKyaupylomieit Bo BHemHell cetd Deer =20 %[y, a
TaKXKe TEIJIOBYI0 Harpysky, COOTBETCTBYIOHIyI0 JaHMOMYy nepuofy Q-s=
=480000 xxa.2/4, MOXKeM NPOBEPHTb Nepenaj TeMKepaTyp Bo BHeliHell cery, mo-
ayueHnsit u3 rpaduka puc. [11.3 crenyomwum cootnomenuem:

QU 480 000
Do~ -5~ 20000

ceT

Y70 COOTBETCTBYET panee MoaydenHoMy Af_s=70—46=24°C,

Ocraercd PeltHTh BOMPOC O pacnpefefeHHH BOAH o mepeMblukam I u II n
no Koutypy Kotaos. Komnuectso BoAw, Mpoxojsutefi mo KOHTYpY KOTJOB, MOA-
cuntHBaerc B QYHKUMU TenAOBGH Harpy3ku Q-s=480000 xxas/u u uMetomefica

Pa3HOCTH TeMneparyp t‘;;%q — t,;=l20—55 cAeylonnM -06pa3oM:
480000
koT ™ 120 — 55

KonnyecTso BOAH, MpoxoAsmielt mo mepeMbuke I, moacuuteiBaerc® mo Gop-
Mydae

= 24 °C,

D =7,38 m3/u.

(ty. o +5) — 18 (50 +5) — 46
l =D .p = ————T——— /i . x.l2
Drep = Drar ™ grop 48 ’ g~ 9w K12

Koanuectso BOAH, npoxofisimeft no nepembruke /I, onpefiefisioT u3 BHIpaXKeHus

DL, =By — Dygp + Dhep =20—7,38 +0,9 = 13,52 #34.  (X.13)
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Ouesuzno TaKxKe, uto mo mepeMsiukaM [ u I] npy pasHuiX MapyXubIX TeMme-
patypax HPOXORHT pasuoe KOMMYeCTBO BoAbl. Pacuerusiii mepyos Nisi mepeMbluky
I — xonen, OTONUTENLHOTO NMEPHONA, a AAd TepeMuuKkn | — mepHox ¢ TeMnepary-
poii. mapyxHoro Bosayxa {m==0°C. C pacueroM Ha 5Ty TEMNEparypy, T. e. fn=—
=0°C, u BLI6UPaIOT NOAMEIINBAIOWIHA HACOC.

§ 64. TenaoBas cxeMa napoBoi KOTeJbHO

Korenbuast ycraHoBka npefHasnadena AJsi OTOMHTENLHO-TPOH3BOACTBEMHBIX
ueneli n oGopyaoBana TpeMs mapossiMu XotaaMu JKBP!10-13, MakcumManbuas
NaponpoH3BOAUTE/ILHOCTb KoTenbHoll Duaxe==30 T/%: Konzencar BosBpamaercs B
KoJIMuecTse 20\% npu remneparype 90°C. [lasnenine mapa, neo6xoguMoe fOTpeGu-

5 S> " flapx __ ~ remo, paBuo 7 ara. Koran
’ I nompedimenwy  0GOpYROBaHbH  HEMpepbiB-
’Mel"‘”” Holl MPOAYBKO#H, MPHHHMa-

“Yom nompe- emoit pasuoit 5%. Ilotepn

r
| fumens Ha coOCTBeHHBIC HYXAH
| KOTeJIbHOM COCTaBJAAIOT
|
!
1

5% obiero pacxona Bul-
padaTHiBaeMoro mapa.

Onucanue  Tenaosoi
L __ cxemvt, TemaoBasi cxeMa
. npuselleHa Ha puc. X.6.

|- Hacritueunsift nap us xor-
¥ a08 I ¢ paGounM RaB/jeuu-
| eMm P=14 ara mnocrynaer -
Y B 00mYy0 mapoByl0 Maru-
| CTpalib KOTEJLHOM, U3 KO-.

-~

| TOpo#l HacTb mapa oTbupa-
{ ercsi Ha OGAYBKY @ ua
_ MPHBOJ TIOPIIHEBOTO ia-

coca 2, K ocHOBHBIM TDO-
9_\{) #3 6odonpotoda H3BOICTBEHHHIM TOTPEGH-

Puc. X6. TennoBas cxema napoBofi KoOTelbHOH ze’}fa’;,i;’:,fm“a?p,‘j‘?ﬁ“;ﬁ’f
Je mpoxofa uepes PelykTop 3. C sTUM Ke AaBjeHWeM Nap HCNOAB3yeTcs AJA
BarpeBa nHTaTe/bHOM BOAH B Jeazpatope 4 M HCXOZHOH BOAH B MAapOBOAOHA-
rpesatelle 5. BosBpat KonleHcata oT HoTpeGHTeNell OCYIIeCTBAAETCH CO CTaHUUH
nepeKauky, pacrofioKeHuOl Yy moTtpeOuTens, HenocpeACTBeHMO B GaK-feadpatop.
B wuero mocrynaer TaKXe NpeABapuTe]bHO o6paboTaHHas BOAOMPOBOLHas BOAA,
BOCTIOJIHSIOMIas  TIOTepY, KOHICHCAaTa, MPOAYBXY M KOHAeHCaT OT NapoBOAOHA-
rpesatens 5. Jlyst yMmenbileuus NOTEePe Temia ¢ TIPOAYBOUHOM BOJOH YCTaHaB-
JNBAETCH CeNapaTop HempepsiBHOM NMponysKH 6. B cemapartope 3a cuer CHUKEHHS
nasaenns ¢ 7 gmo 1,7 “ara’ daériumo BuifleiseTcs Nap BTOPHYHOrO BCKHMaHHS,
KOTOPHIi HanpaBJiseTcs B Aea’paTtop, 8 OCTAaTOYHAasi MpPOAYBOYHas BOAA OXJax-
paetc fo 40°C B BONOBOASHOM TemI00GMEHH¥MKe 7, Mocde uero cGpaceiBaeTcs
B Gapborep 8, a satem 8 ApeHax, lcxoanas BofompoBofHas BoAa C TeMmepa-
typoit 5°C, nojaBaeMas macocom 9, HarpeBaeTcs B TemaooOMennnke 5 mo 25°C.
3aTeM MNPOXOAUT XHMHYecKYl0 BOAOOUHCTKY /0 M TemloOGMeHHHK 7, B KOTODPOM
norpesaerca fo 36°C. Ilocse atoro mcxoaHas Bofa NPOXOAMT dYepe3 oxJajuresb
Boimapa 1/, nomo/HWTEAbHO Harpesasch Ao 39°C, m qmmb 3ateM mnomajaetr B
Heaspatop. B To/M0BKe [ea’paTopa CMEIIMBAIOTCH TPH BOAAHHIX TMOTOKa NpH
cpelHeft HXx TemmepaType 80°C.

JoGaBounas Boja W KOMAeHcaT B feaspaTope mojorpesatotes Ao 104° Kak
octpuiM nmapoM (P=7 ara); Tak u mapoM, NOJYYSHHHIM B ceénaparope Henpephib-
noft npoaysku. M3 Gaka-feaspaTopa TMTate]bubIMH HacocaMu 2 u 2° BOZa Marue-
Taerci B BOJAAMbe SKOHOMai3epH KOTAOB. OGHYHO AMs NMHTAHHA KOTIOB HCMOJb-
3yI0TC UenTpoGexHHe HacocH 2/, a MapoBble NOPIIHEBHe 2 SBAAOTCA pesepBHEL-
MH.
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rae

Pacuer renaosbix npoteccos
1. IIpousnosuTembuOCTb KOTEBHOM «GPYTTO® COCTaBAALT
-
Dyore =103 =30 1/4.

kd
2. O6mee KoAIIMECTBO BO3BPAIIAEMOro B KOTEIbUYIO KOHlencara
80

Gy = 00 Dyyaye = 0,8-30 =24 14,
3. Pacxopn sois Ha MPOAYBKY pasen:
’ n
G =100 Praxe = Top
4. Konnuecrso 'napa, BhifleiseMoe B CenapaTope HempepelBHOA NPOLYBKH:

. A m—igg 197,3:0,98 —1(4,8
Deey = an

30=1,5 7/4.

~ 0,22 1/,

e

Ng—irg 644,5 — 114,8

i;4 . i,',7—9nranbn1m BOAL COOTBeTcTBEHMO mpu 14 a7 n 1,7 ara B
KKaalKe;
i; 7— SHTAAbINS IIACHUIeHHOro mapa mpu 1,7 ara B skaa/ke;
1) — 3HauCHHe KOS(OHUHCITA, YIHTHBAOMETO NOTEPH TC1%.
5. Komaqecnso Bonu HempepuiBHOA HPOLYBKH, CIMBaeMOe B KaH2JH3aUHIO;

p = an —Deop=1,5—0,22=1,28 1/u.

Tlpn pacxopme BoOAHl, cnuBaeMOil B Kanaamsalutio, Menee 1 7/¢4 ee Tenio 0GHUHO
ue HCMoAb3YeTCs,

6. Kostuuectso Boasl, fo6aB1seMoe A MUTAHHA KOTJOB:

G106 = (Dyaxe — KOH)+an (80 —24) +1,28=7,28 1/,

7. KoauuectBo ®O1IHL, nloxmepraemoe XHMUYeCKON BOJOMOATOTOBKE, € YUETOM

coGeTBeHAbIX HYMKA (Zxun=10%):

g 10
(1+ = ) Gm-_-(: +Wo—) 7,28=7,9 1/,

8. Kounuecrso murarenvhoft BoAH, NOCTYNaioMled u3 Aeaspatopa, ¢ YueToM

HenpepLHBHON NPOXYBKH

Grur = Dyaxe + G;P=30+ 1,28 =31,28 /u.

9. Pacxon Bsmapa U3 feaspartopa
Dyyn = 4Gy, =0,002.31,28 = 0,06 /4,

roe d==0,002 T/T—ynenbuuﬁ pacxon Bunapa 8 T Ha 1 7 leaspupyeMoii BOAK

(no

rae

nanneiM HKTH).
10. PacxoA mapa 1as MojorpeBa HCXOAHOM BOAH B TenooGMeunnKe 5

G =, B9 0,32
= e =i, =Y T/4,
D, 5 ) (659,9 — 165,7) M

R4 .”

ig W ig—— 3HTANbNUA NCXORHOA BOAHW NpPH BXoAe H BhiX0Ae U3 TEmRO-
oGMeunnka 5 (qncnenno paBuble uX TeMmepatypaM) B
KKasfKe;
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.I ‘I'
{7 H 17 — SHTAJIbONA UACHIUIEHHOTO IPElONiero mapa H BOAH NMpH Aas-
JieHAN napa 7 ara B KKar/Ke.

11, Koausectso xongencara u3 temnooGMenuuka 5, BO3BpalllacMOe B Aeadpa-
TOp:

NpUNNMaeM KOJNYeCTBO BO3BPAliaeMOro KoMAeHcaTa YHCAEHHO PaBHBIM  pac-
XORy napa, T. €.
Giou =D, =032 1/4,
SHTaJbNMIO KOHACHCATa GepeM NpH jaBJieHHd 7 aTa paBHOM
i” = 165,7 Kraa/ke.

12, BnTanbnuA XMMMYECKH OYMUieHMOM BOAH (YHCIEHHO paBHas ee TeMmepa-
Type) mocjie ee narpeBa B TenA00GMeunuxe 7

" 14 G;p ’ ’
=i+ g (7~ igp) =25 +
XHA{ ]

1,28
75 (114,8 — 40) ~ 37 xxas/ke,
s _»}s .

“ Y
Tie iz u i;—sm‘a.nbnnn B6Ab1 NpH BHIXOAE M BXOle B TeMM00GMeHHUK 7
B KKaa/Kke;
i} 7— SHTaIbNINA NMPOAYBOUHOA BOXSI NpH AapjeHuu 1,7 ara B
KKaalke;

i,p— SHTaiAbUus cOpachiBaeMoii BoAn B GapGoTep (mpuHHMaeMast

YHCJIeHHO pasHoit Temnepatype 40°C).
13. Ouranbnus XUMHUECKY OUHIICHHO# BOAH NOCJHE ee Harpesa B oXJajutene
BhInapa «(ren1oo6Mennuk 11).
Jlasnienrie H COOTBETCTBYIOUINE MapaMeTPH napa W KOMAeHCaTa B OXJajurene
BHNAPa (TennooGmenunk 1),

.;I . DBBIII N - 0’06
iyy=in+ 'a;;; (iy,0— iy, =37+ 79 (640,7 — 104,4) = 41 «xKanr/xe,

R R .

rie iy ¥ §); — SHTaJNLUMA BOAM UpPH BHXOJE H BXOAE B TEMN0OGMeHHUK I/
s (uncneHHO paBHHe HX TEMNEparypaM);
iy o W iy o —3HTANbONA Napa H KOMMeHcaTa NPH AaBaeHnu 1,2 ara.

14. Cpenuast sutambnus (4ucieHRO paBHas cpepHek TeMmepaType) NOTOKOB
BOJIH, BOLIEAIINX B Aea9paTop:
St Gyou - dxou + Gruy iy + Glscon i
zeasp ~ ‘peasp = Gxo;d + me + Gxou

,

14

24.90 7,9.41 4-0,32.165,7
24 17,940,532

= 80 Kkas/xkz (°C).

15. Pacxox napa Ha noJOrpes NHUTaTeJbHOR BOAH B Aeaspatope (mo mapy
7 ara)

(Gxou + Gxxu + Giou) (i;,2 - i;;easp) —

Aessp = i7— iy
_(@447,940,32) (104,4—80)
= 659.9 — 104,4 =LAl 7/,
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Fle  i;— SHTa/bNHA Tpelolllero mapa npu 7 ara B KKA4/Kz;
N4
i) g—SMTAJIbNNA TIMTATeBHOH BOAL B Aea’parTope mpH AasieHHn 1,2 ara;

ineasp—CPOAHAS SHTANLMUS BONAHLIX MOTOKOB, NOCTYNAUMX B (XeasPatop.
16. Koansecto mapa, pacxofyeMoe Ha CoOCTBeHHble HYXAH KOTeAbHOH
(Zeoo.n=0%):
8cob. u
Deos. u="T00 ~ Duaxe = oo~ 30=1,5 7/u.
17. KonnuectBo @apa, BbHAaBaeMOe TOTPEOUTEIIO!

Dyerro = Dyae "'Dgeasp —Deos. u— D¢, e — Dpun +

D 1 1,41 —1,5—0,32 92 20T _ o
'F cen t; = —1,41—1,5--0, _0,06""’09 659,9 = r93 T/"s
win 8 % 310 cOCTaBUT '
26,93
T 100 = 90,
NPHJIOXEHHE

OcHOBHbIE U MIPOH3BOJHBIE eRHHUIB! cucTembl CH,

OCHOBHbie COOTHOWICHHSI MeXAy emuHuuamu cucteMst MKICC
H TeNnAOBHIMH € AHHHUAMH,

OCHOBRHHBIMH Ha KaJOPHH, H eAuBHUaMH cucTemsl CH

1. OcHoBHbIE H NPOU3BOAHLIE eAnunub cucteM CH

HaumeHoBanBe B2/IHuHH Epuauupt M3Mepenus O6osnaueRHs
Jamna MeTp M
Macca KWIOTPaMM Ke
Bpemst ceKyHAa cex
Temmeparypa rpanyc KeatBuna K
TInotHocTh KuAorpaMM Ha XyOmuecknit MeTp Ke[M®
CropocTd MeTp B CeKYHAY Mmfcex
YckopeHue MeTp ua CeKyHAY B KBajpare M/cex?
Cuna HBIOTOH H
Hasnenune UBIOTOH Ha KBafpaTubifi MeTp #ime
HrHaMAvecKast BSSKOCTb HBIOTOH-CEKYHAQ Ha KBazpaTHHil] H-cex/m®

. Metp
KunematHueckas BfA3KOCTb XBajpaTHEIl MeTP Ha CeKYHAY MB[cex
Pa6oTa, SHeprusi, KOAM4eCTBO JKOYJIB ) ox
TEIOTH .
Momocte BaTT 8r
Ypeapsnii Bec HbIOTOH Ha KyOuuecKu#t MeTp /M3
VYaeavHas reniora IKOYAb Ha KHJAOTPAMM Oxc/Ke
YhenbHast TENHKOSMKOCTH JUKOYJAp Ha KHJIOTpaMM-Tpagyc Osc/k2-epad
Yaenpuad SHTpORHA JUKOYJIb Ha KHJIOTpaMM-TPajyc OxcfKe- 2pad
Tennopoit motTok 8arr er
TloBepxnOCTHAA MAOTHOCTL TEMAO- | BAaTT Ha KBajpaTHHi Metp er{md
BOTO NOTOKa
Kospumuent Temiooraus, Teios | BaTT Ma XBagpaTHuii Metp rpafyc| er/m?-2pad
. mepepau#
Kosdx{mem TenAONPOBOXHOCTH | BaTT Ha METP-TPaiyc er/m+2pad
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