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1. BBEIEHME .

OTomATEeNEHEE ¥ NPOMSBOICTBEHHO~OTONETENBHHE KOTENbHHE B
npomumwienne T, padoravEpe Ha NPMPONHOM I'a3e, TEPANT C yXo-
RAUMMA NPORYKTaMH CTOPAHEA TONAMBA 3HAMMTEALHOE KOJMYECTBO Tell-
JoTH. B amMocfepy Zaxe B JyquMX KOTEJBHHX C IHMOBHMM Ia3ami BHG-
pachBabTCa He Mehee I3~I8% TemroTH, B TOM WACHE 32 CYET CKPHTOR
TEINOTH BOAAHLX Napos, COJSpXaUMXCA B rasax, nopaaxa I10-I13%.
CHuXeHME 3THX NOTeph NOCPEACTBOM YCTAHOBKE YTIM3AILMOHHHX pPEeKy—
NepaTMBHHX TENAOOGMEHHWKOB BECEM2 3aTRYIHUTENBHO ¥ SKOHOMAYecKM
He oNpaBlaHO #3-3a GOJBEEX radapUTOB, METALIOEMROCTH M BHCOKOK
CTOMMOCTHE 3TOTO OOOpYROBAHAR, )

NpoGnemy Gonee sdPeKTHBHOTO MONOABSOBEHMA TEIUIOTH YXONAMEX
IHMOBHX T830B rasK{mMIMPOBEHNHX KOTEABHHX ¥ npoMuureHHux T3, cy-
MEeCTBEHHOTO CHEXGHMA HOTEPW TEIOTH ¢ YXONMEMA razaMi ¥ COOTBETA
CTBYBIIETO CHEUXEHHS DACXONS NPMPOJHOTO rasé MOXHO DElMTh NYTEM yc-
TAHOBKE B KOTEJNSHHX KOHTEKTHHX aNNapaToB.

Ipy oxJeXNeHME RHMOBHX TA30B B KOHTAKTHHX aINapaTax SKOH:
TEIOTH 00pasyeTcA KAK 38 CUET CHMXEHHST TEMIEPATYDH JHMOBHX I~
30B, TAK ¥ 38 CWET TEWNOTH KOHASHCAIMA BOIMHHX NApOB, CONEPRG=
UMXCA B JHMOBHX ra3aX. llpn cxuraHm XUAKOTO KX TBEPOTO TOMNJHw
Ba, CoNepEAmMEr?O CePHHCTHE COoelMHEHEy, HEOOXOMMMO YUMTHBATE, YTO
oxyaxjeHue NHMOBHX T'A30B HEXe TOYKM POCH NIMBOMMT K KOHNCHCAFH
fiapos ceproft KmCAOTH, IIO9TOMY NP YTHIM3AIME TEMAOTH OTXOIAWHX
JuMOBHX IaSOB MM CXWT'eHMY 3THX BUIOB TONNABA OIHOBPEMEHHO IpH-~
XOZRTCA pemaTh BONPOCH OOPBOH ¢ KopposmEef E npoGneMH, CRA3AHHHE ¢
HeliTpamusamme} W yRareHEeM OGPA3YRUMXCH KHCIHX CTOKOB. Pelenue
STHX DpOGREM HAXOIMTCA TOJBKO B CTamuyl MCCASIOBaHUE, Ho3aTOMY
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mZpoKoe BHeIpEeHWe KOHTAKTHHX AINAapaToB LIA yTIUM3ALMH TEIJOTH MH—
MOBHX TA30B KOTEJBHHX DEKOMEHAYETCH B HAacTOAUEE BPEMS TOJbKO AA
TaswMIMPOBAHHHX KOTENBHEX,

HuerrryTom "larrumponpoM” COBMECTHO C i—"uxcm ROy TEXHUIECXM
micTuryTom (PIM) paspacoTaH HOBME TEN KOHTAKTHHX SIMApaToB -~
KTAHOB (KoHTOKTHHE TEIIOOOMEHHMK ¢ aKTHBHOA Hacamxoft).

KTAHY mpenHasHavabTca A HarpebBa BORH LIS pa3/MuHHX HYXR B
TeMnepaTypHoM InaBasone or 5 7o 50°C. KTAHH MOTYT GNTH yCTAHOBJe~
HH B JioGolt KoTenbHol, paGoTawuel Ha NPUPONHOM I'ase€.

[lprmeHerne KTAHoB B rasufHLMpOBaHHHX RKOTOXBHHX MO3BOJAST
TOBHORTH 3fPeXTHBHOCT: MCHOMB3OBAHWT OPRPOJHOTO Trasa Mo I12% »
SaRACEMOCTE OT HaJ¥uMd NoTpeduTeselt Topaved Bogu © TemmepaTypoff
20 50°%, .

C I987 rola JlexusadancKmM SapoloM TasoammapaTypu BHIIO
"CowanpoMras” HayaTy cefmiiHoe NMPoRSBOACTBO KTAHOB~yTWIM3ETOPOB.

llepsuM cepmfino BhnyckaemuM KTAHom asngerca KTAH-O0,8VT, .

Ilo ocBoexua cepriinoro sunycka KTAHoB Apymux TvHopa3MepoB oHM
MOTYT OHTE EBTOTOBMEHN K4K HeCTaHNapTH3NPOBaHHOe OCOpYIOBaHME NO
paGouelt ZoxyMeHTsymf, BHNOMMeHHO! HHCTHTYTOM "JaTrMumponpoM"

Tocorpos Jaremtoxol CCP,npefcraBnentofl B ¢epmy 5.903-9 "TeliooGMeH~
HEKE ROMTaKTHHe KTAH" smnycxu 0,I...I0.

RucrrTyToM "larrmmponpom” paspaCoTaHH TUOOBHE NPOEKTHHE pele-
HER [0 YTWIH3ALMA TEIJIOTH IHMOBHX Ta30B B KOTEABHHX ¢ KOTJHamy HB~111
z IE, cepmfHO BHIYCHAaeMUMA IPOMHIUIEHHOCTED, "YCTAHOBKA KOHTAKTHHX
TEIIOOCMEHHEROB LA JTAM3aUME TEeLIOTH JHMOBuX r'a30B (Tmua KTAH) B
KOTENBHHX ¢ KomiavZ KB-TM m IE" TIP 903-I-0255,1.87.., TIP 903~I-
-0255.9.87; TP 903-I-0266.I-87; 903-1-0256.2.87; TP 903-I1-0257-&7.
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2. OIMCAHUE KOHCTPYKLVM ¥ PABOTH
KTAHa
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KonTaxTHHt TemwroOOMEHHEK C aKkTHBHOR Hacajxoft aBngercda armaw
paToM peKyrnepaTHBHO~CMECUTENIBHOO THIIa. OH NPEHHSSHaUeH WIA YTH~
JM3A[ME TEIIOTH JHMOBHX T'a3oB. '

‘KTAH COCTOMT W3 HOpHyCa, E3TOTABNMBAGMOTO W3 JUCTOBOA CTam,
opomanuelt KamepH, axTHBHOR HacalkW, BHNOJHEHHOR B BuAe NyIKa TRYS,
C [MPKYJARPYOIMM B HWX TEIJIOHOCHTENEM, I ceNapaludoHHOTO yoTpofcTna
(puc.2.I). ) - ‘

B KTAHe opraHu3ywTCA IBA HESABUCHMHX IPJI OT Apyra HOTOKS
BOJH: 4ECTO! BOIH, NoJoTpeBaeMofl Yepes INOBEPXHOCTE QKTUBHOK Ha~
caji®, ¥ BONH, KOTOpad HArpeBaeTCsA B pe3yAbTaTe HenocpelCTBEHHOIO
KOHT8KTa C yXOLMpIMI DHMOBHME rasamy, UmcThlf DOTOX BOAH NPOTEKaeT
BHYTPZ TPYOOK K OTHEJeH ‘CTeHKaMA TPYOOK OT 3aTpasHeHHOf opoumamwmei
BONH .

Jepea cuUCTeMy OPOMESHNT, NPeACTAaBNMNIYD coloit Saox JopcyHox,
PacnwmpasTcA opollapuad Boja. B pesyabrare neno}:pencmemxom KOH—~
TaKTa ¢ YXOLTUMMA JHMOBHMM IB3aMA, NPOXOIAUMMA uepes OpOLanIyD
RemMepy, BoRs HaTpeBaeTod. IloTOK opomamuelt BONH MCHOJE3YyeTCH ANA
EHTeHCHPRRA nepenawy TEMIOTH OT JHMOBHX DPA30B YUCTOMY LOTOKY
BOIH, KOTOPH{ NpoTeKaeT BRYTPE TRYOCOK aKTUBHO! Hacalku.

llysox Tpydox BHMOJHAET PYHRIMD HACalx#, NpeAHA3HAYEHHOR AT
oos.ném pasBuTOR MOBEPXHOOTH KOHTERTA OpolUamiel BOIH M JINMOBHX
rasoB. OmHOoBpeMeHHO TaRaf NOBOPXHOOTR, BHYTPU KoTopoit LMPKYJIHpPyeT
BojJla, yHUAOTByeT B TOIVIOOCMEH® M B 5TOM OTHOUWEHME ABJASTCS AKTUBHOM
To OPEBHEHIND ¢ TPARMUMOHKMA HaOsRXeMy (3 Konen Pamara, Hanpuep).

Hapyxia® noBePXHOOTH aKTUBHOX Hacamxu B KTAHe oMHBAETCH JHMO-
BHMZ DA38MH ¥ OPOWA6TOS Bofof, WTO MHTEHCHPUIHEpYET TEMNOOOMEH B
Haocanxs,
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" omacHocTM KOHJNEHCAMY BOJAHHX NApoB Ha MX NOBE[XHOCTAX.

TennoTa IHMOBHX Ta30B B KTAHe mMepeliaetcst Bolle, nporeKanuedt
B aKTUBHO{ Hacalxe, IBYMA OyTAMM: 33 CYET HeNOCPeICTBEHHOH nepelig—
M TemIOTH AHMOBHX Ta30B X opolmaptieit BOJM ¥ 3a cuéT KOHReHcAmWH -
BOLAHNX IIapoB, COAEPXAUMXCA B JHMOBHX I'a3aX, Ha NOBEXHOCTHE HACal-~
X, ‘

Tlpy opraHu3amM TakoI'o Nponeccu TemnomaccoolMeHa B KTAne
Kg4eCTBC HaTpepaeMol, BOIH He 34BMCHT OT COCTAB2 JHMOBHX I'a30B.

TemmepaTypa BoIH HA BHXOJE M3 HACQIKM OTPAHNIMBAETCA TeMmiiepa-
Typoit MOKPOTO TEpMOMETPS IHMOBHX I'a30B. Ilpm cxuranmm HpMpoliHOTO
raza ¢ xosdiuimenrom ¥30HTHA Bo3nyxa 1,0 + I,5 Temmeparypa MOKpPOTO
TepMoMeTPa MHMOBHX TasoB cocTaBiaAeT 55 & 65°C. MosToMy TemmepaTypa
BOIN Ha BHXOJE M3 aKTHBHOA HacafiM oOHWHO He mpemwmaeT 50°C.

IuMoBHe I'a3H, Mpoitid Hacalky, NMOCTYNapT B cellapaloHHOE.
yorpokcTBO, B KOTOPOM NMPOMCXONMT OTAENCHAe Kanejb BOAH OT AHMOBHX
rasoB. /3 KTAHa muMoBHe Iasil BHXONAT C OTHOCHTEJNBHO! BAAXHOCTED
95 & I00%, 4TO He MCKIMOUAET BOSMOKHOCTH KOHICHCAIME BONAHHX NMApOB
u3 IHMOBHX Ia3oB B T'g300TBoIAueM Tpakre Hocae KTAHa. i ycrpanenus
BO3MOKHOCTY HOHIEHCAIUM BJAI' HeoCXOMMMO IPOM3BOIMTE NOMOYUKY JHH~
MOBHX I'a3oB IyTém mepenycka I0 + I5 (wm Gosee) HpoOeRTOB JHMOBHX
TaszoB nomumo KTAHa n na:xi,ﬂeﬁmero CMemeHMA WX ¢ JHMOBHMM Ta3aMi,
oxuaxneHuivr B KTAHe. [Ipouecc oxsaxmeHMA JHMOBHX I'a30B C Pa3HHMU
HavaJpREMI Tapamerpamz B KTAHe u nporiecc mx Jlaalbneﬁmeﬁ TOAC yixK
M300pakeHt HA pUC,.2.2.

B pesyibrate NOINCYWKH IPOMCXOMMT YMEHBIEHNE OTHOCHTENbHOH
BRakKHOCTH JHMOBHX I'a30B. 3T0 HNO3BoadeT JONYCKATH HEKOTOpoe oXJaXk~
JleH7e JIHMOBHX Ta30B B rasoxojiax nocae KTAHa n B mmmoBo#t Tpyde Ges

903-0I-258.87 6
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Ina Gecmepeofiuofl NOXATH OPOWALNER BoAM B KOHTYP CHOTEMH

" opomenwi KTAHa BRmoienTes 68k ¥ KacoC. Opomawuas Bofa COCHpaeTeA

. B WoHelt vacTH KTAHa % camMOTEKOM CTexaer B dak. Ma Gaxa opoumwias
BoJa HacocoM momaéres K JOpoyHKAM CHOTEMH OpOMeHnd,
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3.1, HoMeHKIaTYpa THIOBOTO.pija KTAHOB~yTHWIMSaTOPOB
¥ PEeKOMEHIAivm No Komrexrauum KTAHavu RoTZOB

o

Tymosoft, pazn KTAHOB-yTIUIM3aTOpOB TEIIOTH mﬁonux TaseB paspa-
GoTaH I KOT/OB, PACOTANM Ha MMPORHOM Tase. o

I ROTJOB, TEINOMPOMSBOAMTENEHOCTE KOTOPHX nexET B ;u'mepna.&e,
0,23 + 116,3 MBr (0,2 4+ I0O0 Txan/u), pa3padoTaHo NECATH TANOPa3~
mepoB KTAHOB~yTWIM3aTOPOB. OCHOBHHE Texnmieczme xapame;mc.mm K
KTAHOB~yTRNM3aTOPOB NpEBENEeHH B radmiue 3.1,

Pacmu{ipoBRa YCAOBHOTO oGosHauenus KTAHa Ha mpuMepe
KTAHa-0,8YT": ) ‘

~ KTAH~-KOHTaXTHHE TEIIOOOMEHHEK ¢ AKTEBHOR Hacaixolt; ,

- 0,8 = HOMMHANBHAA ‘TeNJONPOR3BoIATEeNbHOCT, KTAHa B MBT;

- T -~ yrwmsaTtop rasoBufi (T.e.ycraHanmBaeMull 3a KOTJIaMH,-

CHMTANUMY NpupoRHuR Taz).

Inqa xaxnoro RTAEa B Tadmiie OpEBeleH AMANAa30H BO3MOXHHX
TOIIONPOXBBORRTENEHOO TSR, KOTOPHe B&BMCHT OT BEIMMMHM pacxola u
TeMiepaTyp Hanpapasdemux B KTAH IHMOBHX razoB. HOMMHaabHHE TemJO-

. fIPOUSBORNTETEHOOTH KTAHOB~JTHINGATOPOB ABAADTCA ONTHMATBHHME JAA
0OOTBOTOTBYLUX THIOB KOTNOBTDPeraTOB, HOMEHANBHHE DPacxoX Harpe-
Baewoft 3oy » radmue 3.1 NpMBeeH LT HOMMHAXBHOA: TeIIONPOE3EO
Iressootn KTAHe mpw yososwu warpema Bomu ¢ 5°C zo 50°C.

B vadumtie 8.1 yradeHd MapKA KOTIOATDEraTOB, 38 KOTOPHMH DEKOMEH~
AyeTea yoTaHaBMMBATH KTAHH~yTEIR3TOPH coomercmyméﬁ TEIONPORS~
BOXMTENLHOOTH ﬁpn yCaOBHE ofecheueHysI MX nommi 3arpyém NP pae
6oTe XOTMA HA HOMEHANbHYD NPOESBOAKTENHHOCTE. B ToM CJAyuae, ecam

KOT8J NOCTORHEO padoTaeT C MOHMREHHOR TENIONPOEIBOAMTENBHOCTED,

———
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PeROMGHLYeTOR TPeGyeMyD TeNIONpONSBORHTENBHOOTS KTAHS Aun Butope

B3 TUIOPANA UNMMATH B paamMepe 10% of faxTwyscxolt TeMLIONpOMSBO~
" INTONBHOCTE KOTAS. ; . o .

ToyHOe SHAYUSHUS TEMNONPORIBOIUTENLHOOTH KTAHa ompenenderes
HpM BHRC/HEHWE HOBEPONOIO TOIOBOIO pacubTa. .

" Huxe B pasgzens 4.2 GyAer nokasamo, WO Tpedyemasn -ren.uonpoxa”
nommemocn KIAHa onpemme'rea HATHWZOM TOTpeSuTenelt BOMH, HSTw
' petoll Zio Temmeparypy 50°C. nosrou,v. KOTYA HeT BOSMOKHOCTE S&Tpy=
srTh KTAH naxe ¢ yuéTOM CTOPOHRMX NOTpeCHTeNel, ZAd ero BNOOLS
b.nemr PYROBORSTBOBATHCA BHBOAAMU pasfena 4.2, PoROMSHIASINE Ro
BRéoY KTAHo:e, ooaoaamme HE DTHX BHBOXSX, npmmuy B 780iH~
ne 3.2.

!
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OCHOBHHE TEXERIOCKES X8PAKTEDHCTEKE THIOBOTO pATa KTAHoa—y-i'wmsa'xopon
¥ 7M0% ROTAOSFPETSTOB, COOTBETCTBYDEEE HOMHHANEHOR TEILTONPOM3BOIMTEIBHOCTR

" Tesuepazypa Rarpeséeuol
Bomm: :

HA BXOme -
RS BHXORS )

N o e el e

KTAHoB
- gt = 1. 12 I8
g |8 & 18 g | g
w§.: Eé :«:5 é L% |
am S8 |8 RS
KOT/I08TPEFOICE 51 Q| =H =4 'ﬁg ,,Hé I .
) 35? 'gé eﬁ ééo—c‘o 'é SS
34|58 - %2"3 o
g8 [u8 2 |k BT &Es 1A T |
I L 2 |3 7 18 9 (10 | II
e 23 W | 0 B
TenaonpoRSBEONABTOABHOGYS 5 ] }0 :
, il e € ol o Ereall ol B
Pacxon narpenaeug"som, . . )
(RoMmmaTBEH) 1,0 §2,0 28,8| 44,0 85,5 | 115 | 231




u!:odnuax

PV lewdod” £) 4@~ 29632

Tadming 3.2

PexoMeNRIALM [0 KoMIIekrammy KTAHAMZ KOTIOB LA pasimadHX
v yonoBrit padoTH KOTENBHHX ’

Mapka xOTHOB

' s g & e s o B
o pasors. 18 Uz 8108 | S AT (0 R e s
R T )
-y J ] Lot Ay I 8 .
el g8l |4 | dm N |aEET OGO
-1 2 3 4 5 6 7 8 9
8 ' '
g Bozorpeituue wm
S napoBooTpeiiHue
KOTEJLHHE B OTKPH~
é; Tolt cucTeme Telio-
o CHalwe M WM ¢
© “UeHTpaM30BaHH
~ TO BOZOCHA
JKEeHMeM M3 KOTeJb—
Holt npu Q map
4 2,5,
napoBHe goggﬁmme- : .
C BO3BPATOM KOH- . -
- | g3sagaMeee KTAH- | KTAH~ | KTAH~ | KTAH~ | KTAH- | KTAH- | KTAH- | KTAH~
‘ ~0,25Y1) -0,5VT | ~0,8YT | -I,50T | =2,%3 | 4,50 | ~-6¥T |- ~I2T
g8

-




veRoduuoy

| 48°852-T0~806

7

-

llporonkxenne Tadmail 3.2

1.

41

1M 1

o2 F0-¢ 9652 Py iewdog

Bonorpefiuie wm napo-
BoliorpsfiHe KOTEJBHH®
B 3gKpHTOR cmcTeme
TENIOCHAOREHUA, B OT-
RKpHTOR cucTeme Temso-
CHaGReHMA W C LEeHT=-
Pa/M30BAHHHM TOPTIMM
BolocHadXeHmeM #AS
XoTespHOk DpH

Q mep
Q BoXL

> 2,5,

NapoRHe KOTeNBHHE ©

BOBBPATOM KOHAEHCEw-
T8 Gonple 25%- )

-0, I0VT

KTAHw
~0,25T

KTAH~
-0,59T

KTAH~
-0, 87T

 KTAH-
~I,5T

KTAB-
2,01

KTAH-
-4, S5¥T

KTAH~

WUus No nonn B Nannurs « navn  JBac

e hin B




.

.2. Koﬂcrpykmuue pOmEHNA THOOBOIO PANA KTAHOB—- .
. §TRIM3aTOPOB

‘

~

koncwpyxm iﬁ‘kﬁoé—y@msampon COCTOMT ®3 TPEX OCHOBHKEX
y3N0B!? ,
- opo&rﬂmelt RBMepH

« aKTHBHO# Héeamin;
= CONApAIMOHHOTO yCTpokoTEA.

Bxon msmoBHX TasoB B KTAH ocymecTRigercd vepes opouapiyn Kaw-
Mepy, B xoTopoll ¢ nomomrw JopCYHOK NPOMSBOMATCHA pacHHMBAHUE Opo-
© wanmeit BOAN B FHM0BHE rasH, SareM JuMoBHe TasH IOCTYNANT B aKTHB-
HyD HAacaIxy, RpelcraBamonyp codolt oXMH WM HECKONEKO DAKETOB i'py_
60K, B KOTOpo} NPONCXOIMT OXJNAKIEHHE I'A30B M HATpeB ORHOIO KM He~
CKOJNBKHX no'romn BOJH, nporekamnx BHYTPY TPYOOR, OTHeNeHHe Kanejb-
Hon B.uaru OT' MuMOBHX T®S0B ¥ OTBOX Mx ¥3 KTAHa mpoussofuTes 4Yepes

oenapammaxoe yerpoficTBO,.

-Tadapurune pasuepu KTAHoB, & Takme ux xoimmrxmmue' K 9KOl~
AYaTAIMOHHHE XAPAaKTePHCTHKE NPeACTABNEHH B Tatmnd 3,3 M Ha -
cyurax 3.1  3.10."

8.2,1. AxrEEEAd Hecanike : e
Tlpz ROHCTPYHpPOBSHMR Tunosoro phka KPAHod Yrankiacs safiaua
- maxcmamnoﬁ yurduxams ome.uw §3%0B ;zaa.mm mapam ¢
nenso yopoueHna namronnem KTAHos B 3apoACKIX yo.no%ﬂtx. B rootw
BETCTBUY C OTUM NOJOXOHHeM NPUHAT NPUHIMD PasOuBkH KOHOTPYKIG Ha
ONox®, NpE 3TOM OTAGNBHHE CAOKW MOTYT MCHOJB3CBATE RN 0OCTEBASA
HER KoHerpyximdt KTAHOB Pas/aYHHX THIOPA3MEPOB.

903-01-258.67 B3
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Inq aRTURHHX HAcaloK paapadoraHo 5 GrokoB,’ [Ba’ Groka ¥3 9TOIO
KOMEMECTBA ABAADTCA WIMBHAYAABHEME KOHCT DY KIMAMI 2t KTAHa~Q,59T
B KTAH8-0,1VT'. Braoky arTuBHoll Hacamwn KTAHa-0,5YT u KTAHa—O.BYI‘
03BOAANT O6PazoBaTH HEOOXOIEMYD NOBOPXHOCTE HATPEBA AT JUOMAHY-
THX R'm-los. @ Tax®e NYTEM MX YNBOSHHA COCTABARETCA nosepxnoora

" marpesa mna KTAHa-0,5¥T u KTAHa~I,59T COOTBETCTBOHHO.

Hoymuad ¢ PEIIONPONSBOMUTENLHOCTE 2,3 MBT ¥ BHUG, axTUBHHE

Hacanxu KTAHoB coSTaBnAYTOR WS GASUCHOING GNOKa, MMENNEIo caenyp-

e mapaMeTDH: g . » :
~ mapEHa . V . - 582 mm;
=~ BHCOTE . " - 576 mu;
- JUIEHA ) - 2380 mm;
« YECAO TPYOOK - 100 mr,;
- IMAMETP ¥ TONWMNE CTEHOK Ppydoxk - 32 x 2 w;
" - = DOBEMXHOCTH HATPeRa ’ ‘- 22,6 M2,

Brox axTEBHON HACSARM NpefoTeRNAeT cobol TPYOHMR mydoR © max~
METHNM pAcTIONONGRWeM TPYO, Kperemme Tpys ® éyydaok TOCKe BHIION-
HAeTCA Ha CBapre. JUi ‘U3MeHGHHA NBNXEHWA HArpeBaeMoll Boly mpm mpo-
XOXNEHAM Yepes nacam ¢ BaemeR cmponu 3 rpydaoﬁ Zocke npEBa-
pBapret mmmm,

AxzEBHaY HECHHENA ABAAETOA ommxononoﬁ CO CTOPOHR J!.uwoaux
PO5OB X MHOPOXOMOBOR CO CTOPOHH HaTpeBaeMoll Bom!. KomyecTBo x0z0B
b Rarpeiaemok BOIE B OFHOM GNOKe B aamcmoc'm OT ero BemNHHN
xoxeGneToss or I0 Xo 22. ' ,

TIPWHIMY ROHOTPYHPOBaHWA ARTMBHOR HACAIKK OCHOBGH HA DE3YABTA-

' vaX @HANH38 BOSMORHHX NOTpedurenelt Bojii, Harperoft B KTAHax.

Nnet

$03-01~258.87 16
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HKax nokasan aua/m3, B KTAHe B ochoBHOM Har'peBalTCsa NOTOKK
BOJH O IBYMA KAYECTBOHHHMMA xapa:c'repncrmcamx ~ MCXORHaA BOJA 4
XUMOMUSHHAA BOAA. .

~ Tlo ‘rpeGonaimaM BOIONONTOTOBUTEEHOTO (WEKIA TOROTPeB HCXOMHo
BOIN MepeR BOZONOJTOTOBHTEABHOR YCTAHOBKOR TpomaBomuTea Mo 20°C,
HoaToMy axTWbHAA Hacanxa KTAHa cogTaBiserTcA ¥3 JIBYX vacTeff 1O Bh-
. core. B Huxuett qacni Hacanuu ocymecmmiemcs NOBOTPeB UCKOIHOR BO-,
mior 5 a0 20°C, a B Bepxnen Y4CTH NONOTPEB XEMOTMCHHO! BOJH w
e 20° Zo 50°C,

Fnsa KTAHoB £ TEIIONPORIBOIUTENHHOCTHD © 0 I0 MBT 10 2,3 MBr
8KTHBHAA HACALKa COCTOAT M3 ONHOTO HJM XBYX GNOKOB. Hoxepxxoc'rs
_ HAT'peBa STHX (NOKOB pasCuTa Ha KBe YacTH. HEXHAR 4acTh GNOKS:
pacounTaHa He NOROTPEB HCXOFHOR BOIH, @ BEXHAR 9acTh - WIA Ho-
Zorpesa XxumoumueHHoit BOXM.

[loBepxXHOCTH HATpeBa BepxHe# HacTH CJOKS OTHOCHTCA K NOBEfX-
HOCTH HATpeBa HuxHeli uacTE kak 5 k 3 ‘ i T

B KTAHe-0,59T BEAAY €T0 HeCoJbmOfl TEILIONMPORSBOIUTENLHOCTE X
TaOBPHTOB AKTHEBHAX HECAAKA BHIOANAGTCA OMNM GRoKOM dea poacumKy
NOPEePXHOCTH HATPeBA HA MIKHI® ¥ BOSXHKW Y80TE,

Ina KTAHos remonponsaomremcun 2,3 WBr 7 mupe » feRx
yanfuraimn wo.n.vmue OOKM PAcrosarawTes B LB& pAAa N0 BHCOTE.
.~ Temm ofpasoM,npeAycMaTPHBAETOS BOSMOXHOCTS NONSWY B HUXHHE
6RO gcxomén BOIH, 8 B BOXHHE = XHMOUMmeNHOft BOMH. .

KosruecTso GnoroB No umpmie KTAHa (B ropmaoxTaxssoM pasy)
SGBHCHT OT TEIIONPOX3BOARTENABHOCTE B COCTABIAST:

— ana KTAHa~2,3YT -2 0.
" = ma KTAHa~4,5YT -~ 3 7.
, } P
" 908-0I-258.87
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~ 3 KTAHa~6YT . ' -4 mr.;
~ mxa KTAHe~129T - - 8 ur.

3.2.2. Opomapmas Kamepa

Passeps opomammelt KSMepH B IaHe COBNAJANT C PAAMEPAME OH=
THEHOM HeCeXXE. BHYTPE KaMePH PacHOJNOXSHE BOASHHE KOLTGKTOPH ¢
Popeyunama. ) .

I BOBMOMHOCTE KOHTPONA HEYECTBa PACHHIE B paéomcnocoéaocu
PopCYHOR B CTEHKH KeMepH BCTPOSHH WLINMMHETODH. .

Tpusipn KOHCTPYAPOBAHWA opomanuell KaMepH aHANOTWYeH NPUROEIY )
KOHCTDYBPOBAHMA &KTEBHON HacaliM B ABIAETCR GnOouHMEM. KoxmueoTso
GNOKOB ¥ NPMHIMN ¥X COSIMHOHW: TBKEO X6, KaK LIA CJOXOB AXTHEROR -
Haoaliu,. ,

Iinst Gnora omoTeMH OPOWEHER MPEMEHTNTOS YIVIOBHE C TAHTeHIMANE~ '
HHM BXOXoM BOZH (opoyHim Tung Y-I, ‘

Tewmsie $OpoyHIE Opm AEaMeTPe BEXOZHOTO OTBOpcTHI d= 6 Mt B
SABNONMOOTH OT NABVEHRS BONH JADT OpefHee UM TRYCOe pacHHRGHNES
BOIM, ’ '

Ha puoynxe 3,11 noxesas xapaxrepmcTka GopcyHER J-I ©
d - 3 .

 Pacxon opomawmeft Boms G op Xan KTAHa OmpefeXeH Ho SMIMEYe-
crof i:omyue. nosyuenuok PIHH:

Gop= 17 +2,2:86 xr/e,
TI8: Sfx ~ nIOWARE BXONHOTO cewsHma KTAHa, M2.
= Ll
903-01~258.87 el
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Ko:mqep‘mo' HEOOXOIMMEX A KTAHa dopcyHOK ;Onperesero nb
cnenymuet dopmyne:

n= ﬁf;?— mT., :
rne . 3,—- Pecxon BoH weped oHy dopoyuky, Kr/c (onpenenen no
puc.3.11 B 32BECHMOCTR OT XaBjeHus Bold nepel dop-
- SYHKOR) .

3.2.3, CenapammoHHoe yCTpoXCTEO

B KTAHax Zna oTHeNeHMs KANEABHOA BAATM OT NMMOBHX T'830B
HCNONB30BaH IBYXCTYNeHYaTH cenapaTop. Mcnu*rarm;; nepBHX 006pas3nos
KTAHE:; NCKaSamM, YTo OXHOCTyNeHuaTsit cemapatop He oGecnewnBaeT '
TpeCyemyn s@DeXTHBHOCTD paGoTH No UBYM NpHyMHaM: )

~ HauaJbHOE RIaroCONepXaHNe IAa30BOTO [OTOKA NpEBHUAET ;l!.onvc'm-
Moe BsHayeHue, HeoOxolumoe IR a@exmauon padoTH cenapaTopa;

~ IMaMeTp Kanens, NOCTYHAIUMX B KalNleyNoOBUTEMb, H3MEHAeTC B
GoabimoM AuanasoHe, TO €CTH MMEeTCA ROCTATOWHO GOJBWOE KOMMYECTBO
Kernesh, AUaMeTP KOTOPWX MeHBUE IOMYCTUMOTO INA AAHHOTO Cenapatopa.

Ina yeTpaHeHMA ITMX HeJOCTATKOB B OKOHYATENBHOM BapHaHTE IVA
KTAHa npumit EByxcTyneHuYaTH# oemapaTop. ‘

B kauecTBe I CTYNEHM HCTIONB3YETCA KONEHHH) cemapaTop. B Kozen-
HOM celapaTope KaNneJbHad BIara M3 Tasa CelapnpyeTcs NOA IeficTRuen
OeHTPOGEXHHX CHN ¥, NBUTadch MO BOTHYTHM NoBepXHOCTAM JONaToK,
CTEeRaeT B JIOTKH, OTKyIa oénqmrcﬂ B CJMBHOl maTpycoK.

B xavecrse Il crynens npuMeHeH aepmxamm Xaymo3ulleuit cenapa-
TOp, B KOTOPOM MpUMEHEH WHEPIMOHHH CIOCOG KallieyNaRTHBaHMA.

Mucr

903-1-01-258.87 . 19
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CenapaTop NpeNcTaBafeT colofl H3OTHYTHe Xa/mauiHbe KeHamH ©
yraom packpitna I20°. Ipu M3MeHeHWH HaNpaBieHUA JBMEEHWA IasoBOTO
NOTOKA ¢ MOMOWLD XAMOSH RAIUM 10J BO3NEHCTBHEM MHEDIMOHHOR CHAH
CTPEMATCA _mra-rm:f B IpexHeM aénpamemm. 970 noaso,mier B Iafbe
HelileM BHREJWTh IX H3 I'asoBolo NOTORA.

PacusTH NOKASa/M, UTO AN Kanexs ¢ (K- Goble WM PaBHEM
50 mxv ofdexTuzHocTs RemTeyMERIBAHUMA = I00%.

florpoGHee BOMPOC KalNeyNaBIMBEHMY H3NoxeH B npunoxeHus I,

ae

E o = Fivc]
903~01-258.87 20
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4. PEKOMEBRAIVM [0 YCTAHOBKE KTAHom
B KOTEIBHRX

Mucr
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4.I. OCmEe TPUHIMMNE IPOEKTHPOBaHEA

T jcreﬂonxe KTAHoB B KoTexsHoll HeolXONIMD: B

4.I.I. [leppOHATANEHO ONPENRNMTE BOSMORHHX NOTpeduTeNed HHSKO-
noTeHmEANEHON Terioms KTAHoB. i 27070 HEOOXONMMO BEIONHUTE TEILIO-
GanancoBult pecwdT TENZOBOR CXEMR ROTeNENOR H ONPEEENMTE KOHKPeTHHE®
DoToKE BoAN (WX PECXONE ¥ TeMIepaTyRs}, KOTOPHe MOTYT OHTH NONOTpPS-
™4 » KTAHax. Huorweyrom “"IeTrumponpon” IpOSHAMMSHPOBAHH OCHOBHHE
THUH KOTENLHHX € NSXHD oNpejfiesemus BoSMoXHOR sarpysku- KTAHos.

. PegynpTaTH aHa/MSe B pacedroR nmezxemr B pasnene 4.2, Bemmraoma
TENIOBOR MOWHOCTH mpeduraxéi m.uom mna B Taxolt xe Mepe odyc-
ZapmreaeT Exdop KTAHa ms mom, XBK X rexmonponsnoxnrmaocms
KoTIOaTperata, 32 Koropu KTAH yorsHaBAMBSETCH,

4,1.2. Omn;m*mm yTOHETE fen.ixonponasomnennoon KTAHa
HyTéM BHIOIHGHRS NOBEPOYRONO TEINOBOXO pacuérta KTAHa u onpefene~
M MEHEMEJEHOYO DECXONZ NEMOBMX T830B, NPONYCKAGMHX NO 0GBORY
KTAHa, ofecnewmBexmerc padory MuMOBo# Tpyol 0e3 KoHAEHOSmM,
MeToRuKa IOBEPOTHOIO TOANOBOIV pacudta KIAHa msioxeHa B pasgexne
4.3, 8 3appocH psCOTS IMMOBHX TpyO 063 KOHRGHCAIWHN RIATH UPR Da~
dove Kovemsarx ¢ RTAHmame~ 3B paszene 5.

'4.1.3. By yeresoBke KTAHa-yrmmtsatopa ReOUXOJWMO BHIOJHMTDH
aapomuasmrdeckuil pacuéT PasoBOTO TPAKTA. Pénomewm IO ONTEMAIb~
Hoft yerenoBRe KTAHOB ¢ TOUKE SpeHNA aspOfUHAMAKA X TGMMOA a8pOIR-
BaMyIecKmx compornBrcHEd KTAHoB mpusenenn B pasfiene 4.4.

4,1.4. YoranoBra KTAHoB flonyoraercd KaKk B DOMEMSHME KOTEJNBHOH,
Tax § HA8 OTKPHTOM BO3RyXe.
3
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Tipm yCTaHOBKE KTAHa He OTKpuTOM BOBAYXS B CJIYYae €Io ormqelm
(unn OCTaHOBA KOTRORIDOTATE, 3a RoropuM KTAH ycranoBieH) HeoOXOIM-~

MO CApSHpOBATH BORY W3 Rataku KTAHa ¥ s momwmovensux x KTAHy
TRYGOMPOBOOB. | ' ‘ '

8.1.5. KTAH-yTIM38T0p 0OECMOWBERT PACUSTHYR NpoM3BOMATE
HOCTH TOJBKO TpH HOpManbHO# padoTe KOHTYpa opouaiiedl BOIH. HeoGxo=
ZZMO NPABITLHO BHOPATH IMAMeTp CIuBHOA TpyOH Tipe Jio TBpame Hust
saspBe Huxned wacTu KTAHa ¥ monamamma opomabme BOIH B Ia30XORH,.
B pagnene 4.5 NpMBENeHH Pe3yARTATH PAcYETOB NO BHOODY AMAMETDa
couBHOft TpyOH-¥M Oaxa opouwakmelt BoaH.

4,1.6, CnenyeT noMHMTh, 4TO nonepﬁcﬂocm aKTHBHHX Hacamok
KTAHOB ¥S THNOPANS PACCTUTAN HA.NOZOTPeB Boms ¢ 5°C zo 50°C.
B cayuse nonavu B KTAH pacuéTHOoTO pacxols Bolu ¢ Temneparypolt
~ pywe 5°C ma7 nonyueHus HoMuexbHOM TeILIONPON3BOANTENEHOCTH N10=
BePXHOCTH Harpesa KTAHs Zojokis ONTh yBesmMyuoHa 3@ CHET yBemuyeHnd
KOMM9e0TB GNOKOB HACEMKE MO BHCOTE.

Tax, naa KTAHOB, HawMHed ¢ TEIIOMPOE3BOIUTENBHOCTR 2,3 MBT
W BNUe, Npx Mojadve BOAM C Temueparypoft 20°C AR NOCTHREHUA HOMA-
HaxbHOR TeMONPOUSBOMTENEHOCTH HEOSXOIIMO YBENMBWHTh HACANKY 110
“pucoTe KTAHa aé 1 pAn GnorOB (uTO NpPUBERET K BOSPACTEHMP Wicha
PAIOB GNIOKOB HACERKE MO BHCOTE ¢ IByX  JHo TpEX),

Pesynh'rami' Temnophx pacaérTop KTAHop npy HSMEHeHHH BXORHNX
napaMeTpoB TefutoHocUTeNEeR no CPABHEHI C: pacadTHEMY nprBefeRy
B paznene IO.

Mwcr
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4,2, Onpenenenwe norpecurelied TennoTH KTAHOB B KOTeJbHHX

TipaRanbuull BHOOP Tpedyemolt rwonponano,nmemobm KTAHoB
-ONpelleIAeTCA HE YCTIHORJQWHOH MOUHOGTER KOTJOATFEraToB, a HamfdueMm
_PeaNBHEX norpednfreneﬁ ropsuell BolH ¢ TemmepaTypoll 5'o°c, noayqaaemoit
B KTAHax sa CuéT yTHAMSAMW TEMJIOTH INMOBHX IasoB. )

. - Jns Toro, YTodH THnoBof paA KTAHoB HAauGosee NOAHO COOTBETCTBO-
Bajl UMEOUMMOR TEIIOBHM NOTRECHTeNTM, CWN NPOUSBEJEH aHANM3 TUIOBHX
¥ MHIVBUIYSJLANX NMPOEKTOR KOTENBHEX, B pesymbraTe xo'rdppro onpele~

Kems BosMoRHHe noTpacuresm Harpesaewolt B KTAHax BoM, WX KOMNTECT~
PeHHHE B K2YECTRONHHS XapaKTepUCTHRA ¥ 3aBHCUMOCTH ITHX XapaKre-~

PMOTHK OT YCTAHOBIAGHHOA MOUHOGTH KOTJIOATPETATOB.

JaTTUTRONNOM BHIOXHIA TeILIOCaRAHOOBNE . pacuéTH 10, KOTGNBHEM H
NpOR3BeN ‘CPARHEHNE MAKCHMANHAO BOAMOXHOA TeIIONPOEIBOMM T ABHOOTE *
KTAHoB, ompenendemoll pacxoloM A NapaMeTPaMH JEMOBHX TBS0B ¢ TOEO~
POl MOUHOCTBR BOSMOKHHX NOTPeCHTEJNeH TopmIel Bofii, _
| . ARBJES TEIIOBNX CXeM KOTENBHNX NOK238X, UTO OCHOBHEMY BOSMON-
| HEMM TOTPeCHMTeNAME TenNoTH, moaydsemof B KTAHax~yrmmmaaropax B~
| mmomea: . : )

- HCXONMAA ¥ XMMOWINEHHaA BOJA AT MMTAHWA NAPOBHX KOTAOB X
TNOARATIR Bonqrpenm‘ KOTHOB ¥ CHCTEM NEHTPaIM30BAHHOTO TOPAYETO
BONOCRaCKEHAT § .

= [UPRYNAIMOHHAA BOZA, HCHOAB3yeMmad IVIA NOROTPEBa HOJABAEMOTO
B XOTXOATPETaTH AYTHEBOTO éosma, B CIy48e yoTaHOBKM LuA 3TOR Hesw

, B KoTessHolt KTAHoe-BoBAyXONOIOT'PEBaTENEH o
iﬁ . TemnoGanaHcoBHe PacuéTH Bunomxesu ANA KOTEJBHHX C KOTIaMHM TiHNA
{ JKBP » KB-IM, ’ '

N -

Flwcy
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ﬁnn.iv OTCYTCTBM Ha MOMEHT Bunémexmn pacqéToB ILSHHH?C Ganah=-
COBHX uonuTaHM# KOTAOB THiUa JIE pacuéTH NO 3TUM KOTJIEM HE NPOK3IBO-
UBICEh, HO MNX PESyALTATH ADJEHH OHTL SHANOTHYHY pesyapTATaAM pacuérTon
InA xoTaos Tima JAKBP.

iz xoTesmHHX € WMCTO HAapoBofl HATRY3KOR pacqéwu BHIIONHEHU IR
PASJIMYHEYX NPOUEHTOB BO3BPATA KOHNEHCATA B KOTeabHyw: npu 25%, 50% u
80% BosBpaTa. B pacubrTax PacCMOTPEHH pa3JMMite coyeTaHMA MapoBol
{npouasonorsenKolt) ¥ ponorpefiroft (oTonmurexbHOR) HArpYEOK:

~ PIcTO NapoBad Harpyska; '

- 25% naposo#t m- 75% Bomorpettnoft Harpysi;

- 50 naposoft & 50% Bozdrpefiuoft HarpysKi,

Bosmoxnasn TemronponssoimrensHocTs KTAHa onpenesena no cnen{rn.

meft Gopmyne:

LY

P
Qn 7k _
Q- *+ 900 (T7-Tr) 65

8- (BT ) 6K, B (4.D)

p .
TIe Q - HA3mAA TEWIOTBOPHEX CHOCOGHOCTH TolmBa, KIX/AM3;

H
?K w Kolle Mo KOTJa N

?,,,{ - KoopfummenT, yumTyBamumh .udim pacxofia ITHMOBHX
Ta30B, Nepenyckaemux noMymMo KTAHa no oGBomHoMy
TasoXoAy, AN NOACYWKH AHMOBHX Ia30B, IIPOXCAAUILE
gepe3 KTAH; '

Q
RS
t

SHTANBIMA NHMOBHX Ia3oB Népen KTAHoM-yTRmH3aTO-~
po, RIE/KT; ’

.

a3

Nucr
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c \
G, = MacCOBHMt pacXof CyXux AMMOBHX TasoB Ha I M3 TolumBa
(npmponoro rasa), kr/m43;

B - pacxon TonymBa Ha koT&1 NpE pacore Cez KTAHa-yTiumtaae~
Topa, HM3/c;

[ 4
Jp =~ oHTATBIHA HHMOBNX Ta30B Nocie KTAHa-yTwmsartopa, KIg/KI.

Pacuér pacxonoB TemwoTH, Aymell Ha HolorpeR NommTouHol Boiy
¥ BoJH, MAymWel Ha TropAuee BOJOCHAaCXeHUE, ONpeleseH N0 METORUKE, K3
noreHHo#t B /1/. lipM.5TOM NPMHATO, 9T0 Harpyska TOPAYEIO BOJOCHAGKe—
_HuA coocTaBageT 25% oT aarpysim OTOIIEHMA ¥ BeHTHIILMY ., Pacxo.n Tensa
Ha HyEIN TOPINero BOTOCHACREHUA oupemeu m cpenxei HerPYSKE To=
pAgero Bonocuadxem.

Pacuér KomMyecTRa TEIIOTH, mmasﬁ ANS NOZOI'PeBa NYTHEBOTO BOZ~

Iyxe, ompeNsieN U0 CasAyOmel fopyze:
ax = Vo po -8 (J; - Ji’) , K8r (4.2),

e Vo ~ mecpermvecku méodxompadt pacxon Bo3nyXa, WAYWETO
" re ropemue, HM3/HM3; ‘
S = TIOTHOCTH BO3AYXA IPH HOPMATBHHX YCJOBHAX, KI/HM3;
ol ~ KosdIMmenT M3CHTKa BosLyxa nepex mpenxan‘m;
B ~ pacxon TowmBa LnA KoTra, HM3/4;

i .
J§ - sHTamemmA Bo3nyxa nocre KTAHa-BosAyXOHoZoIpeBaTentd,

KIE/KD}
1
J§ - srTayBOm BO3LyXa nepeld KTAHoM~BO3IYXONOXOTPEBATE=
nem, Klx/xT. '
= , 1731 v
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Temnota, nosyyaeMas AYThEBHM Bo3uyxom B KTAHe-BosAyxoNoZorpe-

BaTeN€, BRIKY3ET B ¢celA NBe COCTABRIANUEE -~ JUIMYSCKY® TEIVIOTY U
. TemnoTy, BHOCHMy® B BOSHYX 3a CuéT napob opomawuelt BOnH. JKOHOMUA
TOIMMBA B KOTENBHO! UpPE Harpese Bo3nyxa B KTAHe-Boalyxonomorpesa-
TeJe MOJYI2eTCA TOJNBKO 38 CHYET yBeJuMYeHUS BHOCHMOA B KOTEN fuau—~
ueckolt TEMNOTH BO3LYXa, NOSTOMY NpM aHesM3e MOTPeCUTened TEMIOTH

KTAHa~yTUAN3ETOPE YYTEHS TOMLKO 3T3 COCTARNAONAA, TEMNOTE, BHOCW-
Mt B HarpeBaeMuil Bo3lyx napaMu opouapuell BoIM, SBAAETCH 6anacTiolt
¥ CAYEMT TONBKO NIA WHTeHCWDMKAIMY TIporfecca TemaooOMeHa B KTAHe-
BoadyxXenolorpesareie, OJHOBPEMEMHO CJEAYeT OTMETHTH, YTC BHECEHUe
- B Harpebaemuit JyTheBoll BO3NYX NapoB BoLH CHUEAET CofepKaHue B mi#-
~MOBH.X Ta38X OKUCNOB 230Ta U TEM CAMHK YMEHBUAET éar,msnemxe aT-
MocBepHOTO BOAAYXA.

B nacTosmee BpeMA OTCYTCTBYOT 3KCHEpUMEHTAJbHHE IaHHME O Cli-
XeHnn BUXOLa OKNCJOB a30Ta npu ycrasobke KTAHOB~BO3LYXOLOIOTPEBA-
Tesell, Ho Naumne /2/ M /3/ NOSBOMANT C YBEPEHHOCTHH IOBOPUTH O
Neaecoo6pasHotTY IONONHETENEHOTO YBISRHEHMT IYTheBOIO BO3AYXE.
PacuéTu Mo onpenencHMd BOIMORHNX NOTpeCuTeNed TEINOTH KTAHoB~-
YTRMBATOPOB BHMOJHEHH JVIA ABYX PEXUMOB paCOTH ~ AIA PAacIETHOIO
(MaKCEMANLHOTO) PeXUMA ¥ CpPelHEOTOMITENBHOIO pexuMa, KOIMa KOTIH
padoTant H& JOMMXEHHHX HarpysKaX. ' )

L7 BoNOTpellHHX KOTJIOB 9TOT DPEXMM COOTBETCTBYeT 60% HOMAHAIL-~
Holf HaTpy3Ky, 5Ta Xe BeJAYHWHA OPUHATA B AIA NapOBHX KOTJICB, '
lipy padore KOTNOB HA TIOHIDRCHHHX napamewpéx’ TeMiepaTypa rasos Ha
BHXOA® N3 KOTNOB NOHEXAETCA, ¥ GOQTBETCTBEHHO NOHMXAETCA BOSMOR-
Haf TelUIONPOU3BOJRTEeNbHOCTE KTAHOB.

Nuct
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Pacxol TEILIOTH Ha NOJOTPEB BOSAYXa B CPeRHEOTOMUTEIHHOM
pexyMe MOHUKAETCHA NS-33 YMEHBWEHUA pacxolla TomauBa (CJIeAOBaTeNHHO
¥ BO3Nyxa) Ha KOTEN, & TaKke U3-3a yBeJMYEHUH TeMIepaTypsl BO3AyXa,
NONaBaEMOTO B KTAH—msn.vionvorpeﬁaJre.nL; Pacxon TemwroTH RAA HOZOT-
'pesa NONTHTOWHOR BONH U BOXH LIA HyEN TORTIETO BOJOCHAGEEHAS Oyler
OIMHAKOB KAK AMA PAacYETHOrO, TaK M JIA CPeIHEOTONMTENLHOIO DEXUMa,
Ta8K RAK OH 3@BHCHT TOJBKO OT OO6BEMA 'remxonon CeTH K CBA3AHHHX C
9TEn) - 06BEMOM notepe, a Takke OT pacqémoﬁ HaTpysKH FOPAYEro BOJO~
CHaGXeHNa, KoTOpag He 3a@BUCUT OT renmepa'r_vpu Hapy®HOTO BO3AYXa.
Pesynsraty TennodanaHooBEX pacw¥ror KTAHOB NpeacTaslieHH B Tabauiiax
4.1 + 4,6, 3 XOTOPMX BUIHO, WTO LIA WHOTO BOMOTPERHMX KOTENBHHX
(radmemy 4.1 ¥ 4.2) PAOXOL TemMOTH HA TORIYee POROCHAGKEIMe NpH
COOTHOWSHMN Qpp. = 0,25 ¢ Qop BHEWITENBHO BHUWE, UeM BO3MOXHAL TeNao—~
npou3BomMITeNHHOOTE KTAHa, NCITOMy B OTKPHTHX CHCTEMAX TEILIOCHAaCKeHuT
KB cﬁcmemax ¢ HEHTPUIMBOBAHHEM IOPAWM Bo.nocxiadmexmem H3 KoTejsHo#’
(qeTHpexTpyOHaR cucTeMa) KTAHH MMeDT NOJHYD 38TPYSKY TOABKO 33 CUET
OIHOTO HOTPECHTENT = OHOTEMH YOPAYEre BOJOCHaGxeEmA.
B BolorpefimiX KOTeNbHHX, PadOTaIUWX B SaKPHTHX CHCTEMAX
TeNNOCHAGKEH®T, PacXol TEILIOTH Ha HOLOIpeB MOATHTOUHOM BOJH COCTAB-
“naer oxono 30 + 35% 0T BoSMOXHOM TelLIONpOR3BOIMTEAbHOCTE KTAHa B
CPeHeoTOMNTENHOM PEXAME B BCETO I4-I7% B pacuYSTHOM pexmMe.
Jiig 9THX KOTeJBHHX BeTaéT Bonpoc o Godee sdbexrTHBHOM ACTONB30Ba~
HEM YTHIMSEPOBSHHOR  TeIUIOTH, Yc'raﬂomca\ICI’AHoB—Bbsmxonemrpenawe—»
zefi I HarpeBa AYTHEBOTO BO3NyXa KOTJIOB HMO3BOJAET HYACTHYHO PRIMTH
3TOT BONPOE.
Tak, HOIOTPEB B pacu&THOM pemwe IyTEeBOTO BO3AYXa no 20°C mos-
BOJSIET HMCHOJB30BaTh OKOJO 20% 'rermo'ru nonydsemot B KTAHe «-rmsa—
TOpe. ) ' ]
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B CpeXHeOTONMTENBHOM PEeXUME 3TOT MPOLEHT HECKOMBKO HIRE X COC-
TaBAeT okono 15%, Cymvapuas narpyske KTAHOB, yCTBHARMIBAGMHX B Bo-
FOTPefiHEX KOTENBHHX, pado'rammc B BAKPHTHX CHCTEMAX TeIIOCHACKeNMT,

cocranmter 35 4 507 or BoO3MOXHON Tewxonpoxanom'remuocm B 33BUCHMO-
OTH OT pexuMa padoTd KoTexbHal o

AHBNOTHTHAS KAPTUHA HAGMOIAETCR ZNE KOTEJBHHX ¢ WMCTO NAOBHME
Harpyskayy (radmuu 4.2 u 4.3). CymvepHan Harpyska KTAHoB, yoTanam-
JMBAEMHX B TEKX KOTENBHHX, 3aBUCHT OT NPOLEHTA BO3IBpATA KOHAEHOATa,
BIIOYAET K 0GR HATPYSKY Ha MOJOTPEB MMTATemEHol BOZN ¥ HATPYSKY Ha
HOJOT'PEB AYTHEBOTO BO3AYXa B COCTABNAST:

~ UpH BO3BpaTe KoRUeHcaTa 80%~ 30-85% OT Bo3MOXHO! TEIMIONPONZm
BOMMTENBHOCTE KTAHOB;

< Np¥ BOSBpaTe XoHZeHcara 50%~ 50-—60% 0T BOBMOXHO! TEILICNPOMIBO~
miremoots KTAHOB; .

- Ipm BOSBpaTe XoHZeHcaTa 20%~ 70-~80% oT BOIMONHOR TEMIONPOUIBO-
mrexpHooTH KTAHOB.

I3 KOTGJBHHX © naponoﬁ ¥ Bo.norpeﬂuon Harpyskoit (radmim 4.5
¥ 4.6) creneM» 3arpysis KTAHoB SaBNCHT OT COOTHOWEHMT BUIOB HATPYSKH,
ApojlenTa BOSBpaTa KORMGHCATA, PEXUMa padoTH KOTEJBHOR ¥ Koxedrercs
B UMpoRMy npeRenax:

~ Ot 30 Io 70% IA7 SaKPUTHX CMOTEM TEINOCHAGEEHAT;

- 0T 55 No I90% AxA OTKDHTHX CMCTEM TEIUIOCHACREHUA.

Ha OCHOBAHNK MPOBERSHHNX DACYSTOR MORHO ClEAaTs BHBOR, UTO B
OTKPHTHX ‘CHCTEMEX TenNOCKAGKEHMA X B CUCTEMAX C LEHTPANISOBAKREM
TOpTIMM BoXoCHAGKemyeM KTAHH, yCTAHARIMBAGMHE B WHCTO BOBOTPEAMIX
KOTENBHNX ¥ B NapoBOIOTPERHNX KOTENEHHX, IpH GOOTHOMEHMH HAfpy3OK

Mucr
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. KTAHu HemorpyxeHu. [IpoLIeHT HEJOTPYSKE KonelNeTCR B MEpOKAX Lpeienax

. TowmaM DOTPECETENME MOTYT CHTH: TEXHOJOTUYECKOe IopAuce BOJO-

" TelUIOCHa(NEeHUS TeINYRHX ¥ UAPHUKOBHX XO3diCTB, B TOM WACAe HpU3a~

onap/onon & 50/50%, UMENT NOJHYD 3arpysKy BO Boex pexumax pa-
Gori. B naposoyiorpefitix kotessHHX B cpeRHeoTolUTeAhHOM pexume KTAHH
MMENT NOJHYD 3aTPYSKYy ¥ Npm Mensumell uem 50% lole Bozorpeitnolt mRarpys-
KZ %3 ofmeff HATrpy3KEM KOTeBHOM. ' . '

B BooTpefiHuX ¥ NAPOBOAOTPERHHX KOTENBHHX, padoraxumx B 3aKpH-~
THX CHCTeMaX TellocHaGKeHHMs, 8 Tawke B WCTO NAPOBHX KOTSJBHHX

B 3aBUCEMOCTH OT ycJjopuil padoTH KoTenbHof ¥ JEXHT B npe.nemx' or 20
Io 70%. '

Ing TeRMX KOTENBMHX MOKHO DEKOMEHNOBAThL YCTAHOBRY 38 KOTJaMu
KTAHOP meHBWeTo TUTICpa3Mepa, COOTRETCTRYRMMX MMewueftos rTemnoBod
HETpySKe, WM yereHOBKY KTAHOB He 33 BOGMA ROTMEME C BOSMOEHOCTED
nepexmoueHnd KTAHa ¢ oZHOTO KOTAR2 Ha Apyroi. OEHAKO B 3TOM Caydae
Hamo o6pamaTs Ocodoe BEMange HA pexuM PadoTH KoTeamHof B Tedenus
TO%a Wi TOTO, YTOON NOJNYUMTE: MAKCAMANBHO BOBMOXHO® KOJMYeCTBO Tem—
JIOTH 38 cu¥T yTHIMBSMER Nake NpM OCTAHOBE OTHENBHHX KOTJOATPEraToB.

Bosmornue cxeMy nolxmoderud KTAHoB mo Harpepaemoff Bofie IpuBe-
Berd Ha picynkax 4.1 ¥ 4.2.

B NpOBEHSHHMX TEIIOCARZHCOBHX PACYETAX YUTEHH TOJBKD BOIMOXHHE
NOTPECATE M YTRIN3ZpoBAHNGE B KTAHax TemnoTH, MMemumecd B KOTeNBHOH,
¥ He yYTeHH BOSMOXZHNE CTOPOHHme MOTPECHTeNH BoMH, Harperoft ‘Zo 50°C.

CHaCxeHEe UPOMNIVIEHHNX UPelNpEATRE; BolA, NCHOXBE3yeMad B CHCTEMAX .
BOJCKME; BoZa IUBl HYRI npounmnenizom DPHOOBOJCTBA H8 TEMAHX BOAAX}

BOfig LA HYRA TEINOCHACKEHUS OTKPHTHX Z 3AKPHTHX INQPATENBHHX GaC-
cefiHoB; Bolla W17 MOMKE YJHI X TPaHOIOPTHHX CpPeACTB /4/.

]
L]
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Nipr npueaske KTAHOB Kk MECTHHM yCnOBHAM 9TH rzo'r;;edmemx MOTYT
IONIONKATE W JAXe 38MeHATH OCHOBHHX no'rpebmeneﬁ TeMJIOTH , yq'réH-
HHX B NPMBENeHHHX BHUE Pacyérax, Npi COOTBETCTBYDWEM TEXHUKO-OKOHO=
MUYeCKOM OGOCHOBAHNYK, KOTOpO® B SHAWMTEJBHOR cTerneHy saBH.ch oT
PacCTOSHAA, Ha KOTOPOE CTOPOHRUE norpeduTens yRAAEH OT KOTCAbHOM, B
KoTopolt ycraHoBneHH KTAHuM, / .

B KOTesbHHX, paloTaviix B 3aKpHTHX CHOTEMaX TEILIOCHE GREHIST
ocTaTOR TemsonpeussBolurensHocTH KTAHa moxeT OHTB HCNIOAB30BAH A
noflorpesa obpaTHOR CeTeBoft BOLN CMCTEMH TEILIOCHAGKEHMA. OLHAKO flo=
JoTpes oGpaTHolt ceTeBoft Bomw B KTAHax B Teuexye OTOMMTENBHOIO nepno—‘
s B CONBIMHCTBE CAyYaeB He npe.up;ranmewcﬂ noaﬁommm,‘ TaK KaK ed
TeMilepaTypa BHIE WIH CPaBHMMA © MaKOMANBHO—BOSMOKHON TeMnepaTypoit
nojorpena Bold B KTAHe, [lostomy cuumeiiye Temuepatypu obpaTHoft ceTe~
Boif BONIH MO CPABHEHMIO C HACTOAUMM YPOBHeM ABAACTCA 3HAUMUTENEHEM
pesepBOM SKOHOMMM TOLMMBE, TAK KaK NO3BOJAET MOJHOCTHY 3a8IDYy3uThH
'x:emoymsalmonxoe obopyloBaHne, Tak, CHuKeHUe TemilepaTypw odpar-
Holt ceTeBoft BOMN B CmcTeMe TemiocHadmenmt o 20°C nosBOMIT NoJHO-
‘c-rbn 3arpy3yts KTAH ToApKO 3@ CuUET YKASSHHOTO NOTPeCHTENi.

g
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4,3, MeToiKa NMOBEpPOYHOTO TemaoBOro pacyéra KTAHoB-
JTAIA33TOPOB ‘

‘Tlepen npopeReHHeM HNOBEPOYHOTO TOIUIOBOIO pacuéra cielyeT B
COOTBETCTBUM ¢ UBNOXGHHUME BHIE DEKOMEHJAIAMA BHOpaTh M3 THNOPANG
TpeSyeMuit Tmopasmep KTAHa.

- Nosepounnlt TemnoBol pacwT BHOPSHHOTO WS TYNIOBOTO PAZA -
KTAHa—y'rwmsa-x"opa MOXHC JCJOBHO DA3CHTL Ha TPM YSCTHS

1) pacuér napameTpoB JHMOBHX T'aS0B Ha BXofe B K‘IAH.

2) TremnoGasalcoBhll paguéT,

3) pacysT MOBEIXHOCTH TEIIOOGMENE.

B nponecce NOBepouHOIO paculrta NOGUBEKTCA COBIAAEHWA 3HAYSHUA
pacvuéTHo! noBepXHOCTH HarpeBa ¢ MOBEJIXHOCTHD Iiarpena. Buopam{oro
n3 tEnororo pasa KTAHa-yrwmusartopa, NyTEM H3MeHeHRS r;aj)aue'rpon
JHMOBHX IasoB M BOJH Ha BHXxoje u3 KTAHa npu sanaHHHX HAYAJBHHX
TeMIepaTypax.

~ Pacuér BeleTCR METONOM NOCHEMOBATENBHEX Mpudmmkerudt Ha MaK~
CHMANBHYD TENJNOBYI HATPYSKY.

Pacuér cocTaBa ¥ napaMeTpoB I'asoB Ha BxoRe B KTAH B mpouecce
TPOBEPOTHOTQ TEMACBOTO pacuéTa BHNOJNHAETCA OJMH Pas ¥ IpH NOCIEAYI-
X yTovHeHuAX He NoBTOpAeTcA, \ ‘

'

4.3.1. Hexomuue nanuue ANA NOBEPOYHOTO TEINIOBOTO pacyéra

HeoGxommme WA pacyéTa UCXOLHNE HAHHHE:
=~ U0 KOTJoarperaTty, 3a KOTOpHM ycTaHaBausaeTca KTAH;
t,: ~ remmepaTypa IAMOBHX TasoB 3a KoTaoM, °C;
K ~ woadduimeHT M3CHTKA BO3NyXa 33 KOTIOM (IaHHHE CEpyTCA Ha .
OCHOBaHMM TEILIOBOTO pacuéra KOTJoarperarta);

et
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B ~ pacxox yommma Ha RoTéX, M3/c;

~ N0 NapaMerTpam AHMOBHX TasoB M CXEI'GEMOTO TOILNMBA:

I d
Qv - ¥¥BUAR TENUOTBOPHAA CHOCOCHOCTH TOMNMBA, KIR/KT;
& = TIOTRAGYS OFXOF0 TOIUMBA, XI/M3;

- TeopeTHYecKHe QETLEMH NPOAYRTOB cropaHud Ha I M3, TolLmBa TpK
HOPMAIBHHX YOIOBUAX:
" Vag, - o6sém Tpexatomgy Tasonm, M3/M3;
Vi = 00séM asora, M3ARS

V,,‘;_p - 00%éM BORAHHX mapaP, M3/M3;

Vo =~ o6niM Boanyxa, TEOPETHREOKN HeoGsompailt A5 cropams
I M3 rommsa, M3/M3;

ds - RAATOCOASNXAHNE BO3RYXS, HAYUETO KA TORCHEE, KI/KD C.B.
(nps orcyrormun femmx dg= 0,01 Kkr/kr c.B).

TeopeTudecKnme OCBEMN upozmc\wos CTOpaHiA OUPONeRADTCA 1O METO

MiKe, Waoxemiof B /9/ NO KOMKDETHOMY COOTABY MPUPORHOTO PA3A, Bl

IABAEMOMY SKOILTyaTHpyouel oprammaammefl rasoBoro xosfafersa mag
NPOSGKTHPOBAHMSM . ‘

Jlanune No MapeMeTpam HarpeBaemoft 3 KTAHe Boms Brmowsn® B cedd:
{ - KOMIMBCTBO HATPEBAEMHX NOTOKOB BOIH;

G - pac;xo.n RagzoTo "L " -Io NOTORA BONH, KT/Cj ’
TP, t®X . jeumeparypu xaxnoro " { " -ro ToToka Bomi
] He Bxone B KTAH x wa Buxoje u3 KTAHa,

4.3.2. PacuéT napameTpoB IHMOBHX I'a30B Ha Bxolle B KTAH

00%EM BOIAHHX NapoB B IHMOBHX rasax Ha I M3 TolumBa ompefie-
xderca no fopmyae:

: - flucy
903-01-258.87
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Vigo=Vio? (16X (@h-000)+ 00661 @~1) Vo, waps (4.3.D),

e a’o' - mazﬁconepzanne BOSAYXR, KI/KT C.B.;
Vigo = TeopeTmueckult OGLEM BORMLIX NAPOB B MHMOBHX
rezex mpm oK = I, u3/u'.3.

06BEM maonux TA30B HA I M3 TOUAVEBE?

Vi = Vot tz*%o"(of‘f) Vo , M348 (4.3.2),

TRe . R .
Vieos = o0néM TpexaTomuux Tasos, M3/MS;

Vie = oowtim asora, 43/

Vo = odsiiv Bosxyxs, M3/w3;

o = moolfmmenn HSCUTRA BOIATER.

MaccoBuft pacxon ﬁ.vm AupoBUx TO30B HA 1 »3 Tonxmsas

C-T:-Mu;m;m‘-,%%ﬁ-ﬂ-l) . mAB (43.3),

SR80y, 00 = TAOTHOOTE TPXATOMSKKK TBIOB, as0ta X Bos-
nyxa, xr/wd:
Seogm 1098y Oppe 1,285 05 = 1,29

mmﬂmmnmxmmmmm I w3 TormMBa‘

-‘/07-*% 4306 (1+d5-001)  , whs (43.0,
roe '
'/oﬁ - m:omocn. CYXOTO TOIUmMBa, XrjM3;
dg - sxamcone;mame BO3AyXa OpE nouawe ero B XoTéx,

KT/KP ©.B., OfE OTOyTCTENN Zammwx df= 0,0 KL . .
KI* CoBe

bl T
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Brarocolie prange IHMOBHX TI'a30B Ha Bxoje B KTAH:
(4
L 6r-6Gr
d- 6;° . ¢ K/K ,Te (4.3.5).

SHTeJNBLIMA IHMOBHX Ia30B Ha BxoXe B KTAH:

J=Certrrd " (Ca-tr+r) , KIR/kT c.T. (4.3.6),
TIe ! N , '
Cer = TEIIOBMROCTH CYXUX T830B, KOTOPYD B DACYTEX MOXHO
npaaars  Cer= 1 Wig/kr « °C ‘
Cn - TemnoBMxoctTs napa npmmaered Cop= 1,97 Wim/kr +°C;
r° - BHYTpEIDIAA TEWNoTa NapootpasoBannd NpuHmMaeTes
I = 2491 riz/xr,

4.3.3. TemnoGasancosult pacyér

TlopAKOK TemnoGanaHcoBoro pacuéra KlAHe-ytuimsaTopa sasmcuT |
OT COOTHONEHNS BO3MOKHOJ TemIompom3BoAuTeNbHocTH KTANa B nmeouelica
Telwiopolt Harpysxu norpecuTenel Boms, Rarpesaemoit B KTAle. PeKoMeH—
. Raiym no\ aarpyské KTAHOB BO3MOXHHMY NOTPeOMTe/ M NPRBEICHH }3 pas-
hejie 4,2, B TOM cayvyae, KOPA2 BOIMORHAA Temoupoﬁanomre}maocn
'KTAHa mme mMepueiics 'reniuoac;ﬁ Harpy3KH, pac'ié-r BeNETCA caeXyloumM
oGpasom. '

. I. BamapTcsa TeMnepaTypoR IHMOBHX Ta30B 33 KTAHom ~ t; n
KoodfmimenToM, yOITHRAOIGM OOBON IHMOBHX Taso mowmm KTAHa ~g od.
(pemomeuiwemx_ IiA NepBOHAYAJBHOTO PacyETa OpMHEMATE TeMIepaTypy
t; = 40°C). :

Tlo TaGiuue 4.7 onpelesaoT sRTaABIM J * u ‘BRaTocolie praHie d
JMOBHX Tasos Ha msome %3 KTAHa B SaBHCINOOTH OT t; .

Ninc

3
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Koadduimenr, yumrTHBaouun odBoZ FMMOBHX I'a30B - g 00G. ,JOJDEEH
ofecnepiTe NOCJE CMemeHMs AHMOBHX I'as30B, BHxojaumx m3 KTAHA u

ZEMOBHX T'@30B, MPOXOAAUMX moMuMo .KTAHa, Taxyp Temmeparypy, IPH Ko-.
Topeft ncwnoqaei-cx, KOHIGHC3IMA BONTHHX IapOB ¥3 AHMOBHX Ia3cB B
rasoxofiax ¥ B muMoBoll Tpyde. PexomeHIyemue sHavewus koaddurmenra
0GBOZA X METOIMKA 6To oNpeNleleHHs OpPMBENEHH B pasfiese 5 HaCTOMMX
pexoMeHnaLwi . '

B rex cxayuasx, korna KTAH ycraHaBMBAeTCA S8 ONHIM H3 HECKOJb~
XMX padoTamipix B KoTesbHoR KOTAOB, KOOPPHIMEHT ? 001 puHIMae TCs
POBHEM ~ 0,9 ¥,. CieloBaTesbHo, I0% ZUMOBHX I'230B MORLYT MOMEMO
KTAHa, Taxoft BesMfuMHH OTBOJA IHMOBHX IasoB JOCTATOUHO MIA HpPENOTB-
PeUeHNA KOMUEHCAIME BONAHHX NBFOB M3 IMMOBHX IA30B Ha JUaCTKE OT
KTAHs no ofmero XA HeCKOXBKIX WIM BCEX KOTIOB KoTeabHoit Gopona.'

2. Onpenensercs TelonpousBomresbHocTs KTAHA co CTOPOHH
RUMOBHYX T830B. EC/M TRILIONPOM3BOIMTENBHOCTE KOTJIA NPZ YCTAHOBKE
KTAHa He MeMAeTCA: -

[+
Qkr=Gr -4J~8-gaf ~, Kliz/n (4.3.7).
B ToM cayuae, KOTHa Temouponsxommemnocn KOTJa ymeﬁhmae'rca
3a ¢ubr noxpum ‘YaCTE HATUpY3KH KoTna KTAHOM:

Q- 8/
Qur= Qﬂ 1+ o ad-

C

6- B ‘Gl'c' JJ » Kﬂl/‘l. {40,34 8) ’

rne
ad=(JrJr") < pasmocts swraxsmum LiMOBHX TasoB ma EXone

» KTAH u Buxoze m3 KTAHa, wlix/Kr;

B8 =~ pacxox TOWLBa Ha KOTEX Ges yoTaHoBKE KTAHag
7K ~ Kellse s ROTIA
@y - Fmima TemnoTa cTopaHmA Tommsa, RIx/M3.

-

.‘Z‘l‘-‘*"

Nnc

EXTY
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Beimwmny 4J rakse MoxHO onpene.mu no uouorpamau 4 I,
8HaT BEMUBHY tr . t ed’,

3. Onpene:merca pacxoax HarpepaeMolt Bommu:
cs (t; -t6')-10°

, krfc (4,3.9),

tﬁ tﬁ - TeMIepaTypH HarpeBaemolt BOAH Ha Bxofie B KTAH n BuYORE
#3 KTAHa,oC; .
C§ = 4,186 x.mn/k.v «0C - TemoEMKOCTD BOMH,

\

4. Ecam TemnoBad Barpyska MMEIMEXCS B KOTeNBHOM norpedurenei
rarpeTolt B KTAHe Bozn Hime BOSMOXHOH! fPemionposBoBuTensHogTR KTAHa,.
TO NEePBOHAYANEHO ONpeleNAeTCA TEIONPONSBORTENEHOCTE KTAHa mo Har-
peBaemofl BOXe:

Qer= -G (t8"-ts5")- -5’;7 L NIR/T (4.8.10).

5, 3aTeM, 3a58BasgCh Teuﬁteparypoﬁ JHMOBHX IasoB 3a KTAHom

" .
Tp o onpenemsor semromy 7 ob. DO oSNyOMMM Bopuyxan:

- eCJ TEeNJonpoXsBOIETENLHOCTH KOTAE NPE yoTaHobKe KTAHa He

MeRAeTCA: Qer .
?Js G540 B (4.3.11);

- OCJM TeIIONPONIBOIATEBHOCTS KOTIa NMpH yoraHoBxe KTAHa omm-

xacTCA Ha mm\'remonponanomrennocm KTAHa:

Yot = al/ Ox- Qxr ’ (4.3.12).
ad- GF- (B Qﬂ ?K‘QKT) .

: Incy
908-01-258.87 %
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6. Popmyss 4.3.9 ¥ 4.3.10 npuBenenH A cayuad, Korla B
KTAHe nmpou3BORATCA HATPEeB TONBKO OIHOTO NOTOKA DBOMOH, ORHAKO KOHCT-
pyxiums ymoore KTAHa u3 Tumosoro pana, kpome KTAHa-0,5YT, mosBonse?
HarpeTs B HeM He MeHee JBYX HOTOKOB BOIH pasiMuHOTO KaYecTBa,
Boamoxioe KOJMYECTBO MOTORKOB, KOTOpoe MOXHO HarpeTs B KTAHe, on-
PeNENReTCA WCHOM GJOKOB SKTEBHOR Hacalim (cM.pme.3.I + 3.10).
I Harpepe B KTAHe HECKROABKMX NOTOKOR BOIH C PasJNHHME TeMilepa~
TYPaMZ HeoGXOIMMO COGMOAATH MPABHNO, COIVIACHO KOTOPOMY NOTOKM BORM .
¢ mexsuel TeMuepatypoi ﬁanpenmm B HmEHHE cjaoX Hacanxu KTAHa,
a NOTOKH ¢ Goxcmelt remsieparypolt ~ B BepxHNE OJOH.
Temronponasonuremuocn KTAHe B 3TOM caydse ORpelesAeTCA mo
Gopmyne: .
er"(gcﬁ 6 (" tb”)* oGt e -—~. Kx/a (4.8.13),

e

J ~ WCAO NOTOXOB BONH, HArpeBaeMuX B BepxuuX GJOKaX Hacamxu; |

K = WMeNO MOTOKOB BOMM, Harpepaemoe B HUXHMX GNORAX HACAMKHS
- FHIEeRC "N" OTHOCHTCA K NOTOKEM BONH, NOAABASMHM B HNEHIe
ONOKH HACANKHA; .
~ BHIEKC "B" OTHOCHTCA X TOTOKaM BOMM, nonaBaeMHM R BomXe
HHe OJOKN Hacamxm; -
G: ~ pacxoR { ~ro noToxa Harpesaemoit » KTAHe no.ns. Kr/c;
tiuti - rexmepatypy {-To moToxa Harpesaemoft BOIM Ha Bxole B
KTAH ¥ Buxole 3 KTAHa.

7. L7 BO3MORHOCTH onpeneseHud Tpedyemolt MoBEpXHOCTH HArpe-
Ba A1 KTAHa, B KOTOpoM HArpeBaeTCA HECKOJABKO TIOTOKOE BOIM, TPS=
OyeTCH Onpele TE CPelHEBIBENEHHHE TCMIGPATYPH BOAN ¥ €6 3KEWBa~ ,
REHTHUR pPacXoR. ’ '

(Tnc s
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CpenueBaBeneHHag TeMlefiatypa ROl Ha ‘BXofe B KTAH:
G "’
(2

00 (4.3.14).
ff:@” | o

CpenxeB3BeleHHasn Tewmepa'rypa BOJH Ha Buxofe ¥3 KTAHa: ’

ts ° '(4.3.15).
d s c - »
.,6'

OKXBUBANCHTHHY pacxol BoIH, HarpepaeMot B KTAHe:

Qxr- 0,98 '
cs(te-1s") 10° , kr/c  (4.3.I6).

Gg=

4.3.,4. PacuéT NOBEepXHOCTH TenAoco0MeHa

I. 0npe.neme'rcn oOBEMHNEE pacxald, JHMOBHX ra30B B aKT#BHOR
HacaZxe KTAHa: '

o =~
VB o 2R 2

V=V B9 <5755 + w/c (4.3.17), :

e . i

‘p o <

Z}.- cpefnfa Tewnepatypa ZHMOBHX Ta30B B HacalKe, ~C. =

4 Cpenmxi TeMnepaTypy IHMOBHX Tas0B B HACAZKE DEKOMEHIYeTCA NRpH- f
HIMaTe paBHolt tc£ = 70°C, wmsxo'ﬁ K TeMmrepaType MOKPOIO TepMo— g

|, werpa, <
N i Nuet 3
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2. CropoCTh NHMOBHX IasSoB B 8KTEBHO! Hacanke paccwiTHBaeTCH
no dopmyne: '

Py —

< . Mo (4.3.18),
X

Tne

Sr ~ NPOXOJHOE CEYeHNe SRTHEHOL HACANKE O JHMOBHM rasaM, uz.
nuonpaema no radmune 3.1.

3. AHAZOTHTHO onpenenseTcs OKOPOOTH Harpepaemoft B KTAlle
BOJRH: |
* "'3" M 3800 » ll/O (4.5.19);

Tne .

85 - npoxomoe oevexs KTAHs mo narpeseenolt wu. M2, B~
paercs Ho Talmiue 3,1,

4. HosdduimenT TenN00TAAT! CO OTOPOHH JHMOBHX IS20B X HOOAIKS
0(1. S8EMOET OF OKOPOoTeff RHMOBMX IasoB u Harpepaemoll Bomu, ompe-
llenAercR no HoMorpasmMe 4.2 wm no fopuyne:

0,8 Br
dr = IIO 0&/’! .wgiz > e (4.3.20)‘
w2 o
5. KooffwumeR? 7emi007aaWH OF TRYOOK HACAKE X HaTpensewmol
Bofie O ompellenTeTeR N0 HoMTpaMME 4.3 B SABUOTMOCTH OT CROPOCTH

- W's & opemmel TeMmeperym t, P arpesaswolt Bomu X BHyTpeiHeTO
IHaMeTPS -rpydox HacamKA d3 m no Sopmynemw:

oAy = (1400 + 18 Y 0,035 t”z ...-3.-._.. e (4,3.21)
0 2 ?].
ds’ 1290

L

‘ [
rre tgp . le+ts
i r2 ™ L

(3
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6, KoaddmimeHT Temnoneperaum onpefexsercs Ho dopMyse:

.C . Br -
K= , . (4.3.22),
o TA A "

The
C - roodfuiment, ywirupanuml HApyEHHE M BHYTPCHHWe ‘sgr;is:a..
HEHUT TPYOOK; |, )
~ IR XyMowMueHHol BomH € = 0,9 + 1,05 -
~ na mexomioh Bom . -C = 0,8 + 0,9; '
- c/'-‘!-o.mmna CTEHKH TPYOK:, M;
- A ~ TemrompoBonHOCTs TPyOKA, A = 45 BL_
M .Oc
Te Paccqﬁwaaewcx JOTapuEMUIecKas DPAsSHOCTH TEMIIEPETYD TemJow

Hoorrenel: ¢ (to-t6") - (tF-1t8") -

AL i ” .
(ts-t:g ) % (4.3.23).
m(tr' 8

/
8. TpedyeMax 1OBEZXNOOTS HATPeBs SKTERHOM Hacali KTAHa om~
pelenreros no Sopuyre: : . .

Fas Oz . M2 (4.3.24).
K. al,
nom NOBefiXHOCTh. CPABHYBANT ¢ NoBepxHocTsn KTAHa, eciu
npst aToM .
F=Frxr
/ FKT § O,w . . (4.3’025) ]
TIe ’

FXr- nosepxuocTs Harpesa KTAHa, M2 (cM.Tadn.3.I), To

CUATAETCA, YTO pacuéTHAZ ¥ (aKTHUECKAA IOBEPXHOCTH IPAKTHYECKH COB-~
nafanT E pacuéT OKOWYEH.

* - et
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B IIPOTHEHOM CJyuae HEOCXOUMO, M3MEHAR BXOJHHE napaMeTp
TeloRocuTeN e, NoOUBATHCA BHIOJHEHUA HEPABEHCTBA 4.3.25.

B ToM BapuanTe, KOTHA TeNJNOBaH Hafpyaxa noTpeduTeelt HpeBl-
28T BO3MOXHYO TeiliolpoK3BOIYTeNMbHOCT: KTAHa, HeoOxomumo sala-
BarhCA HOBNMI 3HAUEHMAMY TEMIIEPATypH INMOBHX TA30B.

lIpy m3MEHeHME TemiepaTyph JHMOBHX Ia30B HeoCXolimo HefcTBOBATH
CaenyoupM odpasomM: )

- ecay pacuéTHoe SHauelne NOBE[XHOCTH HATPeBa NpeBHUAET pax~
mgeckoe ( F Gomnme £ ), TO KEOOXOMMO MOBHCUTH TEMIEPATYDY A~
MOBHX TaSoB H@ BuxoRe 23 KTAHa, TOrRa TEIIONPOMBBORMTENHHOCTD |
KTAHa MOHUSHTCH B COOTBETCTBEHHO YMEHRIMTCA DAacXoX RarpeBaemoil
BOTH. - )

lIpn srom HEoO6Xo Mo BOMHMTE, YTO OXJaxneiie IHMOBHX I'a30B 1;
KTAHe nosxiio NpoMCXOIMTH C KoHNeHcaipeR BONAHUX NapoB, HO3TOMY
TemnepaTypa JFHMOENX Ta30B Ha Buxome u3 KTAHa e nomxa IpeBRIATE
50 + 55°C:

—~ ecJM pacyéTHOe SHAYEHHe [OBEPXHOCTX Harpesa -MeHblie GaKTh-
gecxoro (F mensue F k) + HEOOXCIMMO NOMMSATH TEMIEPATYRY RHMOBHX
TA30B Ha BuXofie ¥3 KTAHa, npnm 3ToM TEINONPOMIBOAMTENLEOCTS KTAHZ
TOBNCHTOR H coo'rne'rc'raemio‘ysemmmx pacXoR HarpeBaemolt BOIN.

NpuMept TemnoBux pacuérop KTAHo® ppupenekH B pasiene 7.

B enydse, KoTla TEIIOBAA HArpyska no'rpeémeneii HIDKE BO3MORHON ‘
TemnonponspornrenshocTs KTAHa, HeoOxomiMo IR BUNIONHEHNS HepaBeH-
CTBa USMeHATs KoadimumeHT, yUMTHBaOUMii o0BOX ».u.umoiamg r330B, N
BTOM H3MEHAETCA TeMuepaTypa IHMOBHX IazoB 33 KTAHoM, 8 Ternce-
nponsBojaTeNbHoCcTs KTAHa ocTaéres HemsmeHHoH,

Vismenenye sugueHEA Xosdfummenta odBolia zwmom 2308 MPOE3BO—~
InTes CaeRymumM. oGpasom:

Mucy
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~ ecmt. £ Gonsme £, yBEMITHBACM xoa@mm\em oGBoza, TeM
caMuM yBesnruMBaH PAcxXol JEMOBHX rascoB yepes KTAH u ymeHBHAA pacw
YETRYD TOBEPXHOOTE Harpesa; ‘

- ecu F wensme F xpe YMEHBEAEM xoodfuipeHT 06BOMa, YTO B CBOy
oyepeah BeRST K YMeHBHSHMI pacxofia HHMOBHX rasoB yepes KTAH u yme-

JMYEHI® pacyETHo NoBepxHOCTH HATpeBa.

4.3.5, Tosepowmmi reronoft pacyér KTAHoB Ka IBM

st oGnerdeHws NMPOBEIEHMA NOBEPOYHOTO TEIVIOBOTO pacyéra
KTAHoB JlarTemponpoMoM paspadoTana nporpamva paceéra Ha 9BM.
{lporpamda pacuéra KTAHop mMeeT Haspame “KTAHY, nHamMcsHa HA SIsHXe
nporpamvmposamms  FORTRAN-4, peamssomana ma Gase MVHU-3BM CM—4,
Iporpamma TemtoBoro pacuéra KTAHo® NpelnrasHayeHa IIA:
~ MoXyasTOMaTHIECKOTO BHGOpa KTAHa ®s THmopana myTéM BHGopa
H DanbHedWeIo NOBepodHOIO pacuiTa IBYX 'mnopaaue'pon KTAHos.
llprr 5TOM HOMEHANEHAT TEMJONPORIBONATENLHOCTH OMHONO M3 BHOPAHHHX
KTAHoB Goapme, a BTOporc KTAHa ~ Mem:mé pacuasTHOR ; ‘
-~ nposepi KTAHe us TEOOPAZa MO KOHKPETHHM UCXONHEM NSHHHM.
BxonHNe JaHHNE NPOTPaMMH:
~ Mapka KOTjiaj
~ pacxol TolUMBa Ha Xota, M3/0;
TeMmepaType NHMOBHX I'asoB Ha Bxome B KTAH, °C;
TeMIIEPETYPpa AHMOBHX T'4a30B Ha BuxoZe u3 KTAHa, oc;
~ MacCOBHN YNENBHNE DACXON CY¥EX IHMMOBHX Ta30B, KT/M3;
~ MACCOBME yIEMBHHE pacXol BASKHHX IHMOBHX Ia3oB, M3/M3;
~ BJATOCOAGPMAHKE IHMOBHX I's20B Ha BHxole us KMAHa, xr/xri
~ Zonf JHMOBHX PasoB, Mpoxolmusx uepes KTAH; \

1
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~ TeMIepaTypa BONM Ha Bxole B KTAH, °C;
- TemmepaTypa BOIN Ha puXolle u3 KTAHa, °C,

B nporpamme NpenycMOTPeHH 3 pemuma pacoTH:

I - BuGOp KTAHa;

2 - uposepxa KTAHaj

3 = KoHel,

Mporpamvg eonepxuT 0o IO 3xaveHufl caelyOURL XapaKTepuoTUK
KTAHoB u3 TUNONSRA: TEIUIONPOUSBOIMTENBHOCTh, MBT; MPOXolHoe cede~
HMe 1O Bole, M2; TPOXOJHOE cevyenMe MO JNHMOBHM Pa3aM, M2; BHYTpeH-~
it muameTp TPYCOK HaAcankH, M; MOBEPXHOCTH TEIIooOMEeEa, M2; MapKa
KTAHa, '

Pemimv BHOOpa CIYRUT LIS DOAyaBTOMAaTHIeCKOro BHOopa KTAHa
" W3 THNOPALE NyTEM nonepo'uioro pacuéra IByX 'mnopasmepo‘n TEILIO
OOMEHHIKOB, BSHaYeHME TEIJIONPOM3BOIMTENBHOCTH KOTOMHX OIHOIO -~ GOJb~
we, a XpyTOTo. - MeUblle,

PexyM npoBepKl GAYRHT ,n,m pacyéra KTAHa u3 TUNOMANA N0 KOHKpeT
HHEM HOXOIHMNM NaHHHM,

Pexymt "koHeU" CIAYRET BER OKOHUAHUA DACOTH.

BuxonHHe NAHHHE INPOTPANME: .

- THII KOTJ8; .

-~ IONA IHMOBHX TA30B, npoxoimmss uepes KTAH;

~ TeMmepaTypa MHMOBHX TasoB, °C;

)

pacxosl TolmBa, M3/c;

!

00%EM IHMOBHX T'a30B, M3/c;

- Mapka KTAHa;
- IpoxolHoe cedeHue No Boje, M2; 2
~ NPOXOTHOE CeYeHKe No IHMOBUM Pa3zaM, M2; .i
-~ NOBepXHOCTh HarpeBa, M2; .
- Nenc s
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1

i

H

]

-~
-
£

KTAHoB

REeCKHe

B

4.

4.

TeMepaTypa JHMOBHX Ta30B Ha BHxoje u3 KTAHa, °C;
TenonpoudBoauTeAEHOCTs KTAlla (I npnda.), MBr;
TeIIONpou3BoAUTeJbHOCTE KTAHa, MBT;

Koodduiment Temwionepenawmi, Br/M2 +OC;

NOB2PXHOCTH TemwnoolMeHa (I mpudnm.), M23

MOBENXHOCTE TeIIoOOMEHa, M2;

yTOWHEeHHAA TeMIepaTypa MHMOBNX Ta30B Ha BHXome u3 KTAHa, °C;
yTodHeHHult xosfduipent Temronepeiawd, Br/m2 Lc;

CKOPOCTH BOZH B Hacanke, M/c; .

CKOPOCTH ZMMOBHX T'830B, M/C.

4, AspopruHamMideckuit pacyéT IascBOTO TpaxkTa KOTJI0arperaros
npu ycraHoBke KTAHoB

4,I. MeTomEKA a3pOIMHAMMYSCKOTO pacuéra

[Ipn npoexTpoBamMy kKOTeAbHHX ¢ KTAHami wm npm ycTaHOBKE

B CYWECTBYOINX KOTENHHHX HEOGXONMMO BHIONHUTE &3PONMHAME~

PacyéTH ra30BHX TPAaKTOB KOTJOArperaToB LA MPaBUbHOTO BHOOpa

IHNMOCOCOB, ,

Aspoluramygeckue pacy@Ts BHIONHANTCA NO oOWENpUHATOR MeTOIMKE,
“3JOKEHHOR B /10/. /

BoaMorHu ma.c:gﬂa'a BRINOYeHEA KTAHqB B IasoBHi TPaAKT KOTIO~
arperawoia € TowKIt 3PeHUA adpOJMHAMIKY

ycranosra KTAHa o XOAY MHMOBHX IasoB HOCJe JHMOCOCA;
yeranoBka KTAHa nmo XoAy IHMOBHX I'a30B Mepel IHMOCOCOM.

0CG0HX ciaydasx, B BapuaHTe yCTAHOBKE koTaa ¢ KTAHoM mo cpas~

HEHMI C BapMaHTOM YCTAHOBKA KoTaa Oe3 KTAHa, aapdmalvmqecxoe

/
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CONPOTUBJICHME Ia30BOI0 TPakTa Bo3pacTaer, 'rax’xax HEKOTOpOE CHUXE-
Hile a3pOJINHAMIYECKOTO CONPOTHBJAEHWA yuacTka Tpakrta or KTAHa Jo
JHMOBO# TpyCOH, BH3BaHHOE yMEeHbUEHHEeM OCBEMHOIO pacXola IHMOBHX Ta-
30B Npu ¥x oxJaxieHun B KTAHe, MeHmlle, YeM agpolyHaMAYeCKoe ‘conpo-.
rupienre KTAHa c¢ noarmosanumvy ©er0 Ta30X0AaMi M CHYKCHNE CaMOTATH
JHMOBO# TpPYOH,.

pmepy XapaKTepUCTHK I'a30BOTO TPaKTa M JHMocoCa WIA Iepe-
WICJIEHHHX cjyyaeB BruoyeHuss KTAHoB B rasoBuit TpakT NOKa3aHH HA [f-—
cynrax 4.3 u 4.4.

Ha pucyHke 4.3 nmOKasaHW XapakTepucTuxu npm ycranoske KTAHa
3a JHMOCOCOM,. BO3MOXHH IBa BapuaHTa pacoTH IuUMOCOCA NPHM BHECEHMM B
TPAKT FONOJHUTENBHOTO a3 OMIHAMIISCKOTO CONPOTIBJACHNA 38 CYET
KTAHa. B nepBom BapxaHTe (XapaKTepucTHKAa Ta3eBOTO TPakTa "G6") IuMo~
coc ¥MeeT JOCTATOYHHI 3amac No Hamopy IS NPeoACAeHMA BO3pOCHEerc
conpoTuRIeHMA (pacyéTHasg Touka "Q" He BUXOINT 3a npenleJjH XapaxTe—
pucTurn). Bo BropoMm BapnaHTe (XapuKTSPHCTUKA Fa30BOTO TRaKrTa "g")
Bospociiee CoNpPOTHBIEHMe NpeBHUAET MMEKUptica y IHMococa 3anac Io
Hanopy (pacyéTHag TouKa "3" BHXONMT 38 NpelesH XapaKTepHCTHKY).
B sToM cayvae uMmemumiics IHMOCOC He MOXeT pa3BHTh: HeoOxoNMuil nanop,
HOITOMY PeKOMEELYeTCH I 3\amexm'rb IBUTaTeNb ANMOCOCA Ha ABATATEND
¢ GoJpiM wuycaoM O60pPOTOB, WM NepefiTw K ApyroMy Ty JHMOCOCA.

Ha pucyHke 4.4 NOKa38HH XapPaKTePUCTHKY JHMOCOCAE M I'ga30BOTO
TpakTa Npu ycraHoBke KTAHa nepell ZHMOCOCOM.

. B aToM cxyuae, KpoMe yBeJUYEHMA CONpPOTUBIECHUA TA30BOIO TPaKTa,

NPOUCXOIMUT TaKkke yMEHbUeHMe 0CBEMHOIO pacXold IHMOBHX I'as3oB, Mpo-
XORMUMX Hepes JHMOCOC 8a CUET mx oxyaxjeHud B KTAHe.

Mnct
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llapoBue g BoJOTpeiiHNE KOTHH, IiA KOTOPHX pa3spadoTaH TUNO-
Boft pAn KTAHoB-yTW/msaTopoB, OOHYHO KOMILTERTYOTCA AHMococam Tume IH.
XapaxTepuc THKA Q-H 3TUX NHMOCOCOB NOKA3HBaeT, YTO ¢ POCTOM HMPCU3~
BOIMTEABHOCTY JHMOCOCA @ co3llaBaenuii AnMococoMm Hamop H cuiabHO
yveHbmaeTed. CHipreHue OGBEMHOM MPOUBBOIMTENBHOCTH IHMOCOCA 33 CUBT
oxyaxleHus INMOBHX TasoB B KTAHe cosznaér NomommmTesbHiit pamac fio
Hanopy 1o CPaBHEHMH C pac‘lé'moti Touxoit, xapaxTepusyoumei pacoTy
Inmococa Oe3 KTAHa (Touxa "I" ua puc.4.4). Omut Jlarmanponpoma Tio
pa3padoTke GOMBLOTO KOMXYECTBa ycTaHOBOXK KTAHOB Ha pasimyaHHX
O0BeKTaX NOKasHBaeT, YTO B NOJaRILTOWEM OOJUIJUIKHGTBG ciydaes npm
ycraHoBKe KTAHoB mepel, JHMOCOCOM CyweCTBYOUXE WV KOMLIGKTEYEMHE
€ KOTJ&MY INMOCOCH ofeécuewBanT Tpedyemuil Hamop {Touxa "2" na
puo.4,4), B CayNae, 6CMM a3polMHAMAUECKOE CONPOTHRICHEE Ta30BOTO.
TpaxKTa NpM yoraHoBXe KTAHa cwmmHO Bo3pacTeT (HampuMep, u3-~32
Goasliofl CJOXHOCTE ¥ NPOTAREHHOCTH NOJKDIANMX a30X0ZOB) # IHMOCOC
He MO®eT pasBUTE. TpeCyemuit Hamop .(Toura "3" Ha pzC.4.4), HEOGXOINMO
WM 38MEHMTh IBMraTeNb JHMOCOCA WIX €aM NHMOCOG. Tak Kak NoJoCHHe
caydan KpeftHe penxw, TC BapMaHT ycTaHOBKE KTAHa mepel IHMOCOCOM
ABNAGTCA NMPEMNIOUTHTENBHHEM KA ¢ TOUKA 3PEHUA UCTOJb3CBIHWA CYWECT-
Byniiero o6OPYIOBaHWT, TaK ¥ ¢ TOYKM 3DEHHS SHOHOMMM 3JEKTPOSHEPI'MH.

llonpoGHat MeTOA¥Ka NMOJHOI'® 23poJUHAMHYECKOTO pacyéTa Ia3oBOIO

TpakTe B JaHHoit padoTe HE NPUBORMTCA, TaK KaK ABJIASTCA OCWENpHHf-
Tof

Hpms;ene@ TONBKO METOIMKA pacuéTa a3poluHaMUYeCKOIO OO POTHB~
nemmA KTAHa » npumep pacuéra Ie30BOTO TpaxTa NP YCTAHOBKE
KTAHa=4,5JT 33 xoTiaoM IM-50-I4 (pazzen B).
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4.4.2. MetomiKa pacuéTa aspOJMHAMUYECKOTO CONPOTHRICHML
KTAHos

AsponvueMudeckoe conporusnerme KTAHas cwraanwBaeTos HS é‘onpomn.
Temuit yuaoTHOB MPOXODA ZHMOBNX T'a30B Yepes OPONAMNYD HOMEPY, SBKTHBw
HyD Hacaliy, ¥ OenapalWoHOE yCTPoRCTEO. ' '

B nannom paspene NaéTcR MeToMuKa pacyéTa &83PONMHAMEYEOKOIO
conporuBrenus KTAHa ¢ npumepoM pacuéTa 83POIMHAMHIECKOTO CONNOTUB-
neHud KTAHa-4,5YT mpu Nnpouycke wepes HeIO HOMUHANBHOIO PAOXONA M-~

MOBHX Ta30B, PesSyJabTaTH pPacuETOR 83DOAMHEMIMECKHX CONPOTUBNSHUR
KTAHoB npupenenu B Tatmune 4.8,

1. ConpoTUBNEeHMe Cpowanmlelt KamepH A/l COCTOHT M3 CORPOTHR~
JieHEA rpeCeHOK Pa3BONKE TPYGOHmPOBOJOB A/Irpn conpo'mmxeum opomag.
MOTO NPOCTPAHCTBA KaMepH Aﬁap .

ConpoTnnieHue ITpedeHoX TPYOORPOBONOB, NORBOIAWMX BOAY K $opw
CyHKaM KaMepH, BupaxaeTcs dopmynoh, /I1/:

ahm=01-2 ._127'_2‘.&,,6;‘/,& -ﬁy » Nla (4.4.1),
TIe 4
Z ~wacao pamoB opeynoxr, Ang KTAHes 2 = I;
)~ ~ CKOPOCTH Ta30B B opollanuedt kKamepe, M/c;
/0 = WIOTHOCTH JNMOBHX Ta30B, KT/M3;
g - yexgpemme czodomoTo nazewun, g = 9,83 m/c2 ,

Int KTAHOB mpy HOMMHATLHOM pacXofie IHMOBHX IazoB ¢y & 5 m/c
x remmneparype {p  I00°C mo pac,¥I-2 73 /10/
/lg ¥ 12,3 T, ~

'

ahm= 0,1+ 1+12,3 = 1,23 xr/i2,
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CompoTuBJCHERe QpomaKiiero NPoCTpaHCTBA KaMepH CBA3aHO ¢ palo-
roft axenoB pasdpusrupaencl Boms. Hs /IL/:,

b afgp=120- Pupm-O Jla (4.4.2),

r .
ae P - pannemme nepel opeyuxavu, Mia,nna fopoyHor KTAHa

P = 0,2 Mla; ‘
?,, ~ xosfdmimens, ymTuBaupi HapanieHue opomeHuA POPCYHOK.

B xymueM ciyuee, XorZa Bce OPCYHMKE HanpaBiieHH NPOTEB JBU—
®eHud JHMOBHX Ta30B 7,1 = 0,I3;

M- Ko2@IMIWEHT OpOleHNA, XaPaKTepH3y:upil OTHOMEHUE pac~
¥olla opouawulell BOAH K PACXOLY JHMOBHX FasoB, KI/KT.

Ina KTAHop M 5 2 Kr/xr

ahgp= 120x0,13x2x0,2 = 61,2 la,
Woro afix= ahrp +ahg = 1,23 + 61,2 = 62 Ila.

2. ConpoTuBNEHME Yy4ACTKS HPoXola IHMOBHX I'a30B Yepe3d aKTHB-
HYD Hacamky Aflgy SBIAETCA ORpele I,

Axmv;maa Hacajixs NpeAieTaBageT codoft maxeT TPYGOK, PacHOJOXEH-
HHX B WAXMATHOM IORAZKS, : .

ConpoTUBICHNg PAXMATHOIO NMyYHa A/}w,, onpeneme'r& no gopsy-
ne /10/:

shun=ahpp € Cq-(E+ 1) Ja  (4.4.3).

Tak KAk OPH OPOUEHNK WAXMATHOTO MYYKA TMPONCYONUT yBeJNrueHAe
CONPOTIANEHNA NaKeTs 3a CYET YMeHBIEREA IPOXONHOTO CEYEeHEA ¥ Tpe-—
HER XUOKOCTH MPUHATO HO pexoMeHiamusM /IS/:
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A/Iaw = /,5'Aﬁa(,q Yo Jla (4.4.4).

I

3, ConpoTuriexue cenapammoHHoIo ycTpoiicTBa A~ﬁc CrIanHBaeTCH
U3 CONPOTHBJCHMA ULEeHTPOCEXHOTO CenapaTopa Aﬁac ¥ CONpPOTHBICHUS
XaJmo3uitHOIO cellapatopa A/?xc o ’

)

4/1c= Al + ahye ’ (4.4.5).

ConporuBnexue XamosuffHoro cemaparTopa BHpaZaeTcA Jopmynoh

/11/:
2
shye=£{, L AL - 56 -hg Jda  (4.4.6),
2 g i
e
55 =]2,5 ~ Be/mmsHa xoamhuema MECTHOIO COIPOTHBIEHMA
onpeneneTes no AaHHuM /II/;

¥y ~ cxopocTs ZMMOBMX Pa3oB B cemapatope, M/C;

/Zg ~ InHavuMYecKoe Jamienue, lla, onpenengerca Oo

puc, JTI-2 /I0/ B SaBMCUMOCTY OT TeMIEpaTypH
E CKOPOCTE IHMOBHX I'asoB B cenapaTope.

Conpo'rxmilemxe HeHTPOGERHOTO cenapaTopa A/ch paccMaTpUBa~
eTCA KaK moBopoT ha I80° u na ocnomsmmy /I0/ onpelesdeTcs mo
dopuyme:

ahye =5-0~KA5-/13 Jda . (4.4.7),

903-01-~258.87
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TAe .
B8 - xosdfuiment, ywiTusapmMit yroa mopopora, Mo puC.YI-I6
/I10/ nna ol = 1800. B= 3,0;

C - kosllmomenT, yauruBaoumi PopMy MOBOPOTE, MO PUCYHKY

ym-17 /10/;
KA§ -~ mpousBeleHNe, YWATHBAMEEE IVIGBHOCTH NOBOPOTA, HO Pil-
cynry YI-I5 /10/, R r/f =0 K;%}% 1,4;

. /:g - IMHaMmeecKoe Japienue, lla,
4, CymuapHoe conporupienre KTAHa, Kax yxe yK83HBajIOChL BHme,
pamHO: A
\ A/’?xr=4/led/laﬂ*4/{c , Nla (4.4.8).

4.4.3. lipmep padwtiTa 83pOMMHAMANEOROTO CONPOTHRNSHNT
KTAlaw4,5YT

I. Vcxomube RaHHHG:

- -réhmepe'rypa IHMOBHX Ie3oB Nepex XTAHom, tI = 140°C; -
- TemmepaTypa IMMOBHX I'a30B B HACADRe, tg = 90°C;

~ TeMmepaTypa NEMOBHX Ta30B B Conaparope, ta « 1090,

TeoMeTpuueCKMe PASMEPH BXTMBHOL HACARW®:

~ ToNepewHuit War TPyGoK, ,SI = 50 mM;
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~ MPOROMBHHI, mar TPYOoK, Ss= 52 mu;
- Hapy®REH{l JMaMeTp TPYGOK, dy= 32 mv;

~ WICJO TPYCOK IO IIyCuHe Haketa, & = 20 me.
[lpoxogHoe CeYeHHE MO TazaM: )
- aKTMBHAA HacaXKa, Sr = 1,73 M2;
~ xamo3uiteall cenaparop, : Spr= 4,4 M2;
~ UPHTPOGERHKIt cenapaTop, Sp = 1,32 m2.

2. CompoTHRNEH:S opowanuei KaMOpH:

Ha OCHOBAHMM BHMEHINORESHHOHR 'Merommn
A= 61,8 Tla

3, CompoTwBieHKe S8KTUBHOR HacamKu:

PACXOn TA30B YePe3 AKTHBHYD HACANKY

V= 13,44 x 2%;3% = 17,9 u3/c;

OXOPOOTH I'a30B Yepe3 AKTUBHYK HACafKy
WelL8 . 10,3 wo.
1,73 .

M6 MOJNYYCHHHM 3HAYSHUSM 6; =1,56, 0z= 1,63 u HOMOTpaM~
MaM pucyHka YII-7 /10/ ompemenmem: "

—Te ..

Cy= 1,0;  Gg=I,2; A= 12,0 Ia
COpOTHBIEHNE MAXMATHHX IyYKOB: .
Allyp=12,0 x I,0x 1,2 x ( 20 + I) = 30,I Ia. }
ConpoTHRIeHNe aKTUBHO! Hacamks:
Ahgw= 1,5 % 30,1 = 452 IIa.
4. CoInpoTURIGHNE CENapaUMOHHOTO YCTpOXCTBA. .
Pacxon rasop uepe3 xasmo3mitHuit cemnapatop: ! i
40+273 i
r= 13,44 x === = 15,4 M3/c. :
v 273 o ‘ -
e Mnct ;
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CxopocTs TasOB B cemapaTope:

a};: E‘é = 3,5 M/Oo
4,4

JmnaMEYecROe XABISHMOe:
fg= 6,96 Ta.
ComrpoTHRISHNE XaJD3HHOTO cengpaTopa:

g = 12,5%6,96=87 Tia.
Pacxoqt T430B B LEHTPOCEXHOM CemapaTope:
Vo= Lt - 7,7 wo.

CKOpOCTH TasoB B LeHTDOGEXHOM CenapaTope:

wh= %:-gz—-e 5,8.M/c.

JureMureecroe ARSRIeHHE IO mc.m—-2:@= 19,1 Oa.
Tlo rpafuxam pue,.¥-15, YO-16, ¥I-I7 /10/ ompemeaawTcA KO3~
gmmenma : B = 3,0; C=0,83; Kafsl,4.
CopoTHBRIEHNS HEHTPOGEXHOT'O CemapaTopa: |
afye= 3x1,4x0,83x19,1=68 Ila.
ConpoTunliere CeNaPSNHOHHOrO yeTpolicTsa:
" alp= 87468=155 Ia. '
5. O6mee compormbieHMe KTAHa:
62 + 452 + I55 = 669 lla. '
- 4,5, PexomeHpalLME DO NPOSKTUDOBAHMD KOHTYpa opomammeit
BORH : '
4.5.1. Yonomua mmpryadimy opomammed BOmu
Ha pmoynre 4.5 moxasana cxema padoTH KOHTypa opomaimeifl BOmH
KTAHa. HacocoM (mo3.3) ppomanmas Boma #3 Caka (mos.2) momserca
Ha KTAH B opomamuym KaMepy, TAe Da3CPH3TUBAGTCA HEHTPOCSHRHHMU
gopeysramz. Opomammee yeTpoRCTBO CKOHCTDYMDOBAHO Takmd o6pasoM, /

Nucr
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9TOCH MPUHATOS KOJMIECTBO QOPCYHOK H UX OpOM3BOMUTENEHOCTH Obec~
NeYUBANE PABHOMEPHYD ONTHMAJBHYD IMOTHOCTH OPOWEHHT, DaBHYW
6+8 M3/9 BOfiH Ha,I M2 CEYEHHA HaCANKH. .

[locae mpoxofe YAPe3 aKTUBHY® HACAIKY K CeNapalMoHHOE YCTDOii-
CTBO OpolaKmas BoJla cofupaeTcA B HuRHelH 9acTd CeNapamyoHHOTO y3-
Ja KTAHa, oTKyna dYepes CJMBHYD TpySy CaMOTEKOM HANDARIAETCA B
Gak opomawme# BONH. Maymmxz opowawmeff BoiH, OCpasymumecH 33 CU8T
KOHIEHCAUME BOXSHHX IapoB M3 JHMOBHX I'a30B B KTAHe, cimBawnTcs M3
daxa opomamieit BOIH B KaHAMM3AUMD MAX NCROIB3YRTCA B IUKIE KOTENAb—
RO, meqecwao'cxonnencuposasmekca #3 IHMOBHX I'830B BOJH MOXHO
offpefAeJUTs 10 HopMyJe: )

Gx=67-8-(d'-d") , kr/c (4.5.1),
TIe 6',? ~ PACXOJ CYXWX NHMOBHX T'a30B, KI/M3;
B - pacxox rowmsa Ha koren, mM3/c;
a/,'a’ ~ BIATOCONIepRANAe NHMOBHX Ta30B Ha Bxome B KTAH u
Buxome u3 KTAHa, xr/kr c.r.

B cafyqae;uorna Pa3HOCTE YpOBHel#l BOIH B HuUmHeH YacTH cenapa-
nuonHoTo yana KTAHa u daka opowamme Boms 3Haumresssa ( 2 .0,5 u),
70 BHGOP JMaMeTpa CJIUBHOR TPYOH He NpPeACTABRIAST GOIBNOX CIORHOCTH,
TaK KaK EMeeTCA JOCTAaTOWHHA 3amac mo Hamnopy. Ha MpakThKe Xe Hepef-
ko KTAH ycraHamuMBaeTCH Ha ORHOM YPOBHE C Gaxom opouamgeil BOTH.

lloaToMy oCecneuMTh NOCTATOUHHA 3aNac BOmH B 0aKe X ROCTATOU-
HOI GoJIBuly® PasHOCTHL ypoBHel Bogu B KTAHe u B Gake He MpexcTaBlA-
eTcd BO3MORHHM. Ilpy 5TOM MUEMMBABRHHI IMaMeTp CIMIBHOH TPYOH HOJRSH
o6ecHeunTs HODMANIBHYW UMDKYAMMO opomaimelf BOZH Tpu MEHEMANBHOH
DPasHoCTH YpoBHel# Boau B KTAHe m B Gake.

B HPOTHBHOM CJydYae BO3MOXHO 3aNOJHEHWE CelapalMOHHOI'C yCTpoi-~
¢TBa BOXOH ¥ BO3HUKHOBEHME aéapm’?moﬁ cutyammu. Ha puc.4.6 nokasana
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pacyerHag Cxema JUIf ONDOREJNEHUA CKOPOCTH B CIMBHOM TDPYGOIpPOBOZE H
ero mMaMeTpa. YpaBHEHMe A PacieTa COCTARIGHO M3 YCIOBAA, YTO IO~
TepX HaBeHUA B CIMBHO} TpyGe Hé IPEBHMAWT P33HOCTH YPOBHell Bomu
Ha BEXone m3 KTAHa 1 B dake: ‘
aH=Hi~Hz= ("1' +3 ) : u (4.5.2),
Tze AH - pasHocTs yposHett,M;
{,d ~ nmma n BHyTpeHHR#t TuaMeTp cMBHOR TPYOH, M;
2 5‘ - CyMMa KOB(}IMIMEHTOB MOCTHHX CONPOTHRIOHHH;
{/~ - CKOpOCTh BOXH B CJMBHO# Tpyde, M/cC;
A - KooPfMupeHT IENpaRIMIecKOro TPeHHA.
KosdiurmenT IMIpapmi4ecKOro TPEHEA ONpejendeTca B oonxeu cayyae
o gopMyJie AJNeTHYJA:

Ky , 68025 ,
A=0H ("7 * e (4.5.3),
Thne Ky - KO3(pMMe T WEPOXOBATOCTH AIA CTANEHHX CBADHHX

TpYS, ywepeHHo saprapesmux Ks=0,5.10™3 u
(radn.3.1 /14/).

CKOpOCTS: BOIH B cymBHOE TpySe paccumTaH3 Up:m (MKCHPOBIHHHX
snavermx AH u o , @ Taxke DY WmHe cxwBHOR TpYOH €=I0 M
¥ 20 M. Tlpz 3TOM B pacyeTe NPEHUMANTCHA CAoIyXume 3HAYeHHEA Ko3{fu-
IMEHTOB MECTHMX corpoTneieHuit (Ha ocnomammt /I14/):

~ BHXOZ %3 KTAHa B TpYGYy - ’5, = 0,5;
- nosopor Ha 90° - J‘z = 0,4;
~ BXOR B GaK OPOmeHEA ‘- 55 = I,0.

Tlpn pmune TpyGonposoxoB 10 M MPHHMMAENTCA TpH IIOBOPOTA Ha 90°,
npe jome 20 M ~ 6 mopoporoB Ha 90°. B radmmie 4.9 KaHH CBORHHE
lpesy.nb‘ra'ru pacdeTa KPHTWYECKOX CKOPOCTY BOAH B CJHBHOM TDPYOONpDO-
BONe JJIf DPA3IMYHHX DPasHocTell ypoBHe# ¥ IuaMeTpOB TPYGONPOBOXOB.
Tlory9eHHHe CKOPOCTH ARIANTCA MEHUMAJNBLHHMA IJIA TPOSKTAPOB3HUA y4aCT-| -
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Tadmuga 4.9
Jnavenus kpurmmecka crkopocm Bod
, 6 crubnoo mpoyde
’?n”ga%’ 4401000 | 4 Ho=0200m | A =0 300m
&) [ vinte) | vim | 71
L7 299 122
ek 265 a% 2%
s | 2&E 493 108
055 272 098
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25 248 268 | a7
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o 74 763 4%
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a4 962 269
i e | as
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&2 a7 036 vz
4027 038 a47
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TumEne Glms SHAVENUR cragocrel) GIR CRUENGY
/ga}ﬁ/ 2:10m, & Jﬂaﬂemm&re-% crnsbod ’W%Z‘m
903-01 - 258.87 [‘;‘1
Popmarm A4 27787 27

lom = =



Ka KOHTypa opomeHus ot KTAHa no Gaxa opompmueii Boin. B Tadmme
4.10 npuBeneHH AmamMeTpH cJMBHONK TDYOH m'KTMlon ¥3 TUNOpANa.
PeKOMEHIYOTCA MPUIEPKUBATLCH DASHOCTH yposhelt AH = 0,2M.

4.,5.2. BuGop Gaka opouwammef#t BoHH.

OCHOBHO® Ha3Hauehme O0aKka - CO3[aTh HEOGXOoMMMuil 3amac Bomu
IR HODMAJIBHOM SKEIIyaTauuM Hacoca CHCTeMH opomeHHs. Ilpu mycke
Hacoca geodxomo, YTO0H eMKOCTH 6aKa OWIO GH JOCTAaTOMHO K MO-
MeHTa Bo3Bpara Boaw oT KTAHa. Jins pacyera odpeMa 0aKka HeoGXOmmio
3HaTh JMHY TPYyOOIDOBOKOB ’u IX muameTp. [Ipd 5TOM NpPME.MAETCH,ITO
yaacTox ot dopcynor KTAHa nmo cauBHO# TPyOH opomaiyas BO;’B,G poXo~
JaT He Oonee 4eM 3a 30 ceKyHH. .

Bpema mMmya, 3a KOTOpOe ODOHAKUAA BOXA BO3BpAUmMTCs B Gax ,
CRIAZHBACTCH M3 BDEMGHN MPOXOKUOHWI HarHeTaTeNBHOft WWOH cicre-
MH OpOUeHUA, BPEMEHH NPOXORNEHUT CIUBHOR TPYOH CHOTENM! ODOWSHMS
¥ BpeMeH} NPOXORNSHHA YYacTHa oT JOPOYHOK A0 C/MBHOMt TPydM, Pac-
YeTH NOKA3HBALT, YTO JOCTATOYHO UMOTH I-2-MuvyTHilt (B 3aEicmdo~
OTH OT SVMHH TPYGOIDOBOXOB) 8&nac opomaxmel BomH B Oake. Huse »
radmome 4.11 napTcA pexoMenmaiMM NO RPUMEHOHMD CTAHNADTHHX cs':va'
B 38BUCHMOCTH OT Dacxoma opouawusit BopH. [lpy 3TOM QPUHUMASTCR,N7o
G6ax 7 KTAH yCTaHOBIGHH HA OXHOM YDOBHe U OTMOTHA HESE NOLNOHE B
KTAHe st cGopa opomammelt BOmM = 0,440,6 M, HeoOXOmMMO Taixe O™ .
MeTHTL Chexyouuii mMomeHT: B KTAHax~yTWIR38TOPEX MOCTOAHHO HPOUC-
XOIXT KOHIeHCamus BONAHHX NapPOB, CORXODKANUXCH B NHMOBHX Iarax,
YTO NMPUBOIMT K POCTY YDOBHA BOAH B Gaxe. Iim Toro, 4TOOH cemapa-
monnult y3esm KTAlle se oxasaics O 3aymr Bomoll, weobxommio ycra-
HOBMTH B GaKe Nepe/iB HE OTMETKe, COOTBETCTBYMUSH PasHOCTZ YPoB-
Helt BOZH Ha Buxonme u3 KTAHa u B Gaxke opomawgell BOIH, O0eCHednBa- '
Hmell HOPMAIBHYR IMDKYJALMD opowamuelt BOMH.
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Tadnya 4.10
Fnawenus pexomendyensix dvamempol cn/bnol mgydes

Hamenolarwe (22 100 |4 He=0200m| 4 #=0500m
‘ dfm) | dylm) | dylorm)
- 200, 200 %0
KTAH - 124 P o 27
- 150 1z 125
KTAH 64 o 2 2
- S5 _1as 100
KTAH - 4595 el 2 2
. 125 100 0
KTAH 8397 - 125 100 100
KTAH 159 100 00 80
. > 100 100 20
. | 2~ | £ 65
KTAH-0 84r % £ &
- 65 K174 )
KTAH -Q5Y/ & £ 2
~ _*”L 40 V4
KTAH-0254 - % 42
y g2 | & %
KTAH ‘0,/4'5'/' % 2 Z
- &5 20 20
KTAH -a0855r £ 2 2
B ucrurrreng daner Tl

mpydel €1, 5 HamEMEITIENE- TR rxm"/roz‘/ 07,0‘;02/'2 =20M.

903-0/- 258.87
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Tadmma 4.11
BuGop Gaka opomanmef BOTH B 33BHCUMOCTHA OT
pacxofia BOIH

Pacxon opomanme#t BOIH 00ben Gaxa, M3
M3/3 ' OCT 34~42~595~77
10+20 1,0
20+40 2,5

40+60 6,3

4.6. Meromxa IuIPaBVIMYECKOIO DacYeTa GJOKA HAcamKy
KTAHoe ¥3 mMmOpAKa

Odmee CONPOTUBNGHME GAOKA HACAZKA COCTOHMT M3:

~ CONPOTHRICHNT y9acTKA BXoXA NMOXNBONANeEH TPYOK B KOMIGKTOD;

- CONPOTHURNEHMA TRyOHOR Haca;nm;

~ CONPOTHRIEHMA YYA4CTKZ BXOXE B OTBOLANYD Tﬁydy 73 KOIeKTODa.

1) CompoTusnseHVe y4acTKs BXONS HOXBONANe# TPYCH B KOLIEKTOD.

CompoTnRIeHHE YYacTKa BXOma noxsoxsamei 'rpydg B KOJUIGRTOP ON-
pepeyifeTca ne Jopmyre: : ’

2 ‘
ah= M% , (4.6.1),
TIe Whed ~ CKODOCTH BOXM B HmoxBOmAme# Tpyde, M/c;
Uep - cpemumit YRensuuft OGbeM HarpemaeMofi BOWH, M3/KT;
y. ~ YCKODEHHe CBOGOTHOTO NAafeHHS y = 9,81 M/c2;
jnoﬁ‘ KO3{UUMEeHT CONPOTURICHAA BXOAa nomsopsAme#t TDYOH
B KOATGKTOD HacaIxu, ompelessemuit us /12/:
Snod= 1,3 ‘
2) Comporwmrenue TPyOHOf Hacamkm ompefeseTCA no Jopmyie:

Nucr
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4/'22-2‘)(‘ 29:/@ 72 (462,

THe &/;7, ~ CDeJHAf CKOPOCTH B Tpy6ax, M/c;
> 5 - CYMMapHHH% Koscmmmem CONPOTHRNIEHNS TPYCHO! Hacam-
KM, ONpejeAsMuit KaK:

Zj J‘ﬁx*j&ux*fnoﬁ*i 0 (4.6.3),
TIe by = KOS(IXIMIUEBHT conpommemm BXOXa B TPySkx /I3/
j&x =IL,0,
jﬁux ~ KOMIMEHT CONPOTHRICHHA BHXONA U3 rpydox /13/

jgmlo

5,,05 ~ KO3(WIMEeHT CONPOTURIEGHNA NOBOPOTOB B TPYOHOH Ha~

canKe: .
fnab’=/1 - b (4.6.4),
e 1~ 9@CNO IOBOPOTOB B TPYyOHOR Hacamke;
, ' ,,’,5-- KO3{fmme T CONPOTUBICHUA OAHOIO NOBOPOTA HA 180°,

DM BHXONE U3 OXHOM COKIFM TOIIOOCMEHHEKA B JPYTYD
4epes -'npomexy'romyml ravepy /13/
5na£= 2,5,
A7p ~ KOSGEUITERT CONPOTHRNOHI wpemm B TpyOKax HACAIRA:

"Ap=A- T (4.6.5),
THe (.{3 ~ BHYTpeHHM! ImameTp TPYOOK Hacamkd, M; "
€ - odmas JUIMHA XOna BOXH, M : i’
£= frp'uz (4.6.6), !
rhe €rp ~ mmna TpyoKE; =
2 - 4AcKO DHAACB TPYGOK 1O BEDTHKATN; i
A~ xoodpfmmesT TRIPARIMYSCKOTO Tpe}‘lsﬂﬂ: ;

25 .

A =011 (S + L8 )0 (.6.7, |i
c
TIe K3 -~ SKBUBaJIGHTHAA paanomepao—aepmc'ran oScomTHast we—~ |
poxona'roc'rb, §
= [Nwcr 3
3-01-258.87 :
%0 100 :
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LA CBapHHX TPyO mo /I4/
Ke= 0,1 MM = 0,000I u,
Re ~ wcrno Pefinonsaca. .

3) ComporuBrerme yyacTka BXOXZ B OTBOAALYW TPYSYy 13 KQLIEKTO-

pa .
A/{;:

or” 2;-% LM (4.6.8),
rae  IWor ~ crOpOCTH Boju B OTBOAmElH TpYGEe, M/C;
507- -~ ROP{fMIMeHT CONPOTURIGHMA BHXONA U3 KOJJIEKTODa HAcaj-
KM B OTBOHAUy®w TPYSy, w3 /I2/ 3‘0" = 0,4.

CyvvapHoe rumpaBmrieckos CoupoTHBreHme KTAHa mo xaxoMmy—vmoo
TMOTOKY BOZH OYyZaT CHISNHBATHCH U3 CYMMADHOI'O COMPOTWRIGHUA GJO~
KOB HBCaIKy, 4YePe3 KOTOpHe MPOXONMT NOTOK ¥ COMPOTUBISHUA TPYSO-
IPOBONOB liePellycka NMOTOKA BOAH Y3 OXHOI'O GJOKA Hacamxy B XpYyToi.

B radmtue 4.I2 IDUBOIEHN De3YAbTATH TUAPABIMYECKEX pacuyeToB
KTAHom u3 Tumopsana.

4.7. Padora KTAHOB-yTUIH3ATODOB B I'a30MA3YTHHX KOTEJIBHHX

KTAHH-yTIWIM38TODH, BHIIOYEHHHEe B Pa3paGoTanHHR TumoBofi pax
IpeiHA3HAYEeHH JJIA yCTAHOBKH B IasudUIMpoBaHHHX KOTEJbHHX. ONHAKO
B COOTBETCTBMM C HefCTByXmUMU HODMAMX M NpaBWIaM4, NOXARITNNES
CONBEHCTBO KOTEJBHHX, pasdoTamuaX Ha rase, UMEnT ¥ pe3epBHuil BHX
TOIVIMBA ~ MasyT. INUTEIBHOCTH DACOTH KOTeJBbHHX Ha Ma3yTe 3aBHCHT
0T BHIGJASMOI'0 JMMITA IPAPOLHOTO I'a3a ¥ KoJeGaeTCA B IPOKMX Ipe-
Jenax — OT HeCKOILKMX MIHeH B TOfy A0 HECKOIBKUX MecsueB. [Ipm oT-
KINYEeHNK KTA:HOB B KOTEJBHOH HeOOXOmMMG MPeIyCMOTPEeTh NONOJHNTENb—
HHO TeIUIOOCMEeHHMKU, KYC/HMpyluMe HarpeB NOTOKOB BOEH B KTAHax.

B paspaGoTenHofi xoHCTpyxmmm KTAHa~yTwmsaropa owcy'rc'rm'r'
3JICMEHTH, HOOOXONUMHE LA DPAGOTH Ha AMMOBHX Ta3aX, o0pasyluuxcs
OpE CRUFAHUW Ma3yTa — OTCYTCTBYOT aHTUKODPOSHilHHE MOKPHTUA aKTUB-

Nuct
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- v rogochuoy

L8 ‘852 -J0-£06

40 -19622 4V WDNIbD
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lugpa brumeckue AQPQKITIEOUCTIRY o‘?m«a Hacacky Taduga 418
Turmg ”7 Yicga p7 Luamermp |Gmaomsr) | Ceqpacms |- Lypmgoroe
TR i (BT, | S
. Hacadyy !/f” naca m1ess Gl wacadh

T — ez
WHH-B | 10 | gext 28,42 13 ac% | 420 |
KAH-69r| 10 | Zox2 2845 129 g0t | 020 |
WA 1o | zox2 28,51 127 024 | 2250 |
pHES3r| 1p | gexz 2% a9 206 | gm0 |
s | osxe 23 2% 2009 | 6oy |
pnadr| o | 25x2 2218 an o |_ows |
wasyy |- gx2 Y 08 oo | 9190 |
frrazs| fy | fgxe #39 788 209 | ams |
pridalr| v | mxz | 2% 1ot goe2 | a2z |
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Holt Hacamkm ¥ xopmyca KTAHa, He pemeH BOODOC YHANeHUS K3 KOHTYDa

. ODOUEHMA KECJOTO KOHZSHCATA NHMOBHX ra30B, HO3TOMY PR nepexome Ko-
TeNEHOR Ha paldoTy Ha pO3epBHOM BEXG TOLIXBA — MasyTe YCTaHORIGHHNE
B KorexrHoR KTAllu-yrwmsaropu Heoéxomnao. NJOTHO OTKJOYAHTH OT I'a3o-~
BOTO TPaKTa ¥ OPONYCTUTE JHMOBHG Ia3y MO OGBONHOMY ra30XONy Hemoc-
POACTBEHHO B JNHMOBYO TPYOy. HooOXOmuMMO OTMETHTE, UTO OTKIOYEHHE
KTAHoB ROMEHO ONTH FEPMOTHUHNM, HHAYE NAXe HeCOXbBNIOS KMINYSCTBO KH-
MOBHX I'a30B, CONGDRAIMX CEPHHMCTHI aHTEApHUA, Moxer momnacTh B KTAH u )
OXIaIMTHCA Ha XOJNONHHX nonepxnoémx HarpeBa HHXE® TOYKH POCH
( ~140° mpu caurammm Masyra). Iipy TaKoM OXJNAXHEHMM K3 JHMOBHX T'a-
30B CYReT BHIANATEL KHCJHHI KOHEGHCAT, KOTOPHE BH30BGT WHTEHCHBHYD
KOppOo3HEB, H, Kark cnexcTsve, KTAH-yrwmaartop BuiixeT u3 cTpos. IIpo-
Lecc KOppos3u# OymeT HamGoJee MHTOHCUBHHM IIpH ycTanoBke KTAHa BHe
ImoMelleH s KOTSNBHOK Ha OTKPHTOM BO3NYXe.

YcranamivpaeMHe OGHYHO Ha Ta30BO3NYXONpOBOKaxX Kianauu [ITBY He
o0eCcHeuMBaNT IIOTHOI'O OTKIOYEHUA Ta30BOT'C rpaxc'ré, TaK KaKk MexRy
CTBODKAMA KJIGNAHA ¥ KODIYCOM, Kak OpaBWIO, BCOria MMEDTCH 3a30DH.

ILI0THOTO OTKINYEHHA I'°30XONOB HANEKHOE BCEI'O MOXHO AOCHTHCH
IyTeM YCTSHOBKK 3aIyleK. YCTaHOBKA aar;mﬁéx Ha NORBOINAIMX I'a30-
npoBozax KTAHOB-yTWm3aTopoB Mano#f m cpefjHef MONHOCTZ HE BHSHBART
ocodolt TPYmHOCTH, ONHAKO W7 KDymHHX KTAHoB (KTAH-4,5VT; 6YT;I2VT)
SaIVyIKY MMONT 3HOUMTEJBHHE I'aGapATH X MAacCy ¥ MX YCTaHOBKA BeCh-
Ma TPYZOEeMKA.

Ina rakux KTAHOB KaK BapyanT PeNEHMS MOXET OHTH HNDEIOREHO OT-
kmovyerne KTAHa oOHyHHMM KuanaHamu u cosafanue B KTAHe m rasoxofme Ha
Y49acTRe Mexly KJIANaHAME A3GHTOUHOIO namem. JIOCTaTOYHOT'O IJIT npe-—l
JOTBpAlGHUA IPONYCKa NHMOBHX T'asoB 9epe3 OTBEPCTUA B KIANAHAX. He-
o0xonmMoe HIOHTOYHOS NSBIEHEe MOKHO CO3NaTh MyTeM IOLBONE HEGOIb—~
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' TOpOJOB 38 CYET SKOHOMA9OCKH ONPaBNAHHO! OWCTKE JHMOBHX T83OB.

mOTC KOMII8CTBA BOSHAYXA OT HANODHOK CTODOHH XYTHEROTO BEHTUIATODA.

Taxke YIMTHBAA TO, ITO I'a30BHIl TPAKT KOTIOATPErarTos padoraeT
IO maMococa HOA DaspeXeHueM, MOXHO CO3XaTh HeOOJbMe HOACOCH BO3—
Zyxa (HampmMeD OTKDHTH CMOTPOBHe JouxE B KTAHe) B TeM caMiM Ha-
ZexHo oTwmowTh KTAH mo muMOBHM TasaMm.

[lpu o0paTHOM NEepPexXofie KOTEJXLHO# ¢ PaGOTH Ha MasyTe HA CXUra-
HEe OPHPONHOTO rasa, o Bruwyemns KTAHa-ymwmsaropa B pacory He-
OGXOIIMO BHIEDEATH HOKOTODO® BpeMd (yCTAHARIUBAEMOS B NPOLECCE
SKCILTYaTaIE) MIA OTUCTKH TA30BOTO TPAKTA OT CAXHCTHX UaCTHI,CO-
JODXANEX OKMCJH CODH. \

Heo6XOMMMOCTS YRASAHHHX MOPONDHATHY HO TOJLKO 3aTPYXAAST 3KC-
mryatamm KTAHoB, HC ¥ cHERaeT 3¢HeKTHBHOCTH UX pado'm_, T8K KaK
BO BpeMA DPaGoTH ROTeABHO!t HA MasyTe TeIIOTA YXONNHX NHMOBHX Ta-
30B He HCHONL3YETCH W EMEeT MeCTO NEPeXor TOIUMEA, 3roro maxoKe-—
HEA MOXHO W3GeXaTh, ©CIH IR KOTOABHHX Majoft M cpepHeit MOMHOCTH
OTKA3aTHCA OT DPESEPBHOT'O TOMIMBA, 4 HEPABHOMEDHOCTH B HOCTYIIE-
HEM OPEPORHOTO I'a3a cr.ztam;;arb 33 CYeT CRUI'2HHA DE3ePEHOT0 TOoH-~
JUB3 - MA3yTa TONBKO HA KDPYNHNX TEILUIOUCTOTHEKAX —~ DaftoHHHX Ho~-
TEXBHHX MOMHOCTED cBume I00+I50 Ikan/u m TOH. B srom caydee Ha
KDYUHHX TOIIONCTOUHMKAX CTAHORHTCH SKOHOMATOCKE OUDABIAHHOR yc-
T3HOBKA YCTPORCTE 219 OWMCTRE XHMOBHX I'830B OT CODHMCTOrO SHIHI-~
puia. OFHMM X3 SIEMEHTOB 9THX JCTPOACTB MoEeT OHTH KTAH COOTBET-
CTByHme/ KOHCTPYKIMH, KOTODHI HADANY C OIMCTKO! IHMOBHX IasoB
0yIeT BHIOJHATH ¥ CBO® (YHKUMO TeoyTwiM3arTopa. Taxoll NMOEXoXR
K DOMEHWD HPOGIEMH MO3BOINET JOCHTHECH HE TOJNBKO zgpyrxbromfwoﬁ
9KOHOMY TOILIHBA HA I'a30Ma3yTHHX ¥ T'a30BHX KOTEJHHHX, HO A 3HAUA-
TQIBHO CHHSHTH 3aTDASHEHHE amooipepaoxzo BO3KyXa BpoMpailoHOB I
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4.8, YcTaHOBKA B3PHBHHX KJAlaHOB, JECTHUL X IVIOWANOK LIS OG-
CHYRUBEHUA. l

B cooTBOTCTBUM C "H}Saawrawm ycTpotcTBa M G830macHoi axcm'ry-
aTauMy NapoBHX X Bojorpelinux kotaos" KTAHu ABIAWTCA SKOHOMEH3e—
pavu (1.I1-2~8). [losToMy B BepxHefi uacTH NONBOAANEIO I'a30XOXa
KTAHa cornacHo paspeny <-4 "llpaBwi..." JOJDRHH YCTAHABIMBATHCA
B3PHBHHE NPEJOXPaHUTENbHHE KIANaHH. )

B npouecce padory KTAHH He TpeGyOT NOCTOAHHOI'O HaOMOIEeHUA ¥
GOCJIYKMBAHNA, ONHAKO C UJBLK UPOfMnaKTUKM WM BHACHGHUA UDUIMH
’ BO3HUKAWUIMX HENOJafoK TPACYeTCHA (POE3BONUTH HX nepnozximecmﬁ oc-
MoTp. OcMmoTpy noxnexaT GUiaHIleBHE COSHMHOHMA C HEJBO IPOBEDHKY uX
I'epMeTUYHOCTH, & Takke QOPCYHKN, KOTODHe B CJIyYae 33CODEHHA JOMK—
HH HpowaThcg. JUIA BOBMORHOCTH OCMOTDa (POPCYHOK 4epe3 CMOTDOBHE
OKHA, PaCHONCAGHHHS HA BHATUTENBHOH BHCOTe, KTAHM IOMEHH 00ODyHO—~
BaThCA [UIOWAKKAME ¥ JOCTHEIAMM B COOTBOTCTEBHH C pasnenon 8~6
"llpaBmn...". KomvecTBo IIONAACK M JEOCTHUL M UX pa3MelleHHe Ompe-
IeJANTCA TPOGKTOM YCTAHOBKY AINIApaToB.

fincy
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5. PABOTA JHMOBHX TPYB KOTEIBHHX
[P YCTAHOBKE KTAHop-YTWIM3ATOPOB
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5.1, XapaKTepHCTHRA ITDOCGIEMH

Iipy yoranoeke KTAHOB B KOTONbHHX, padoTaNmaX Ha IPHPONHOM
Ta36,BO3HUKAOT MpodJeMa IMPeXOTBPEmMeHUA KOHROHCALMYE BISTH B I'830-
xogax, IHMOcocaX ¥, TJABHHEM odpazoM, B ANMOBHX Tpydax. Pemexue
oroft MpoGJIeMH XMEOT BAXHOS BHAYSHME C TOUKM spémm SKCILIya Tams~
om{oﬁ HageRHOCTH KOTOJNBHOH, )

HeoMoTpR Ha TO, WTO 3a KTAHavm IHMOBHe Ta3H OXNaxEanTCA KO
30450°C & wacTEWHO ocymanTes, MpE 2TOM KX RIATOCOMepmaHze ¢ 100+
+I30 T/Kr cyxux TasoB ymeHmuaeTcs jo 30+60 r/xr, a TeMmepaTypa
TOYME DOCH CHERSOTCA NpE 9TOM ¢ 50+6Q°C xo0 30+40°C, BODOATHOOTH
KOHIeHCAUMY BONAHHX NAPOB HA BHYTDPEOHHMX CTEHKAX GODOBOB M JHMO~
Boft TPYOH B Cayuae yoraHosxu KTAHOB COXDSHAETCH TAKES, KAK B KO-
TONBHHX 003 HMX.

B nanHoM paspgesle NMPABGNEHH CIOCOCH COPROH ¢ ARNEHWEM KOHNeH-
CaIEE BIATE B TA30XOKAX K JHMOBHX Tpydax, AgHa METONWKA pacveTa
TeMIepaTyDPH BHYTPeHHe#l CTEHKM NHMOBO# TPYCH. Ha nmpmMepe DeaibHHX
TUIMOBHX NPOSKTOB KOTENBHHX ¥ JHMOBHX TPYS IDOBOIEH PacdeT TeMIow
paTypH Bmpermeﬁ CTEHKE JHMOBO# TPYOH HDM YCTAHOBKE B 3TUX KO~
TeabHax KTAHOP S TumoBOTO pATA.

5,2. CnocoOu mpemoTBpamenns KOHNOHCAIME RIATE M3 IHMOBHX

T'250B Ha BHYTDOHHEX NOBEPXHOCTAX I'a30XONOB M NHMOBHX
TPy ‘ " '
" g DpepoTBpAlNeHNA KOHESHCAUNE RIAT¥ X3 HHMOBHX IasSoB JKOIE~-
HH OHTH BHIGXHOEH CJGNYKINEE yOIOBUA: _

- OTCYTCTBUE HAZ38MHHX HOM3OUIPOBAHHHX T'@30XOKOB B I'&300T=
BOAANEM TDAKTe; '

— OTCYTCTEME 3HAUATENRHEX NOXCOCOB XOIOEHOT'O BO3AYXa B Ia~
S00TBOIANEGM TPaAKTe;

Nuer

903-0I~258.87 o7

. Komposan 3396'7— Of 113 Oopmar M




- OTCYTCTBME IDYHTOBHX BOX B I'asoxojiaX H GOpPOBe IDH HX Hom~
36MHOM PaCIIOJOKSHMH ;

~ YMEHBNEHUS IJIMHH raaoo'raémero TpakTa (Ha NMpaKTHKE yCTa~
HORIEHO, YTO ONTUMANEHASA LIMHA I'a80XONOB JNOJIRHA DaBHATHECA I/4
BHCOTH JuMOBOX Tpyom /I6/ ). ’

OnpenessupMy apaMeTpaMi, RIAAOMEMY HA KOHAGHCAIMD BIATU H3
IHMOBHX Ta30B B HHMOBOR Tpyde, SBIANTCA TEMIEPATYPa, CKODOCTH U
BIIAarOCONepRaHNe NHMOBHX Ia30B. TeMmepaTypa B CKODOCTEH KHMOBHX I'a-
S0B ONpPENeJANT YCJAOBMA TOILIOOOMEHA OT HHMOBHX I'a30B K HADYXHOMY
BO3IYXY, @ BIAroCOfepEaHMe ONpeNeJiAeT TOMIEPATYDYy TOUYKM DOCH ~na
HOBEPXHOCTE JHMOBOK TDYOH.

HoaToMy BCe MOCHEAYXIAe DACUETH ¥ DOKOMEHNALMH CBOJATCA K O~
PeIeJIeHUD TPaHUWHHX (HONMyCTUMHX) SHAYeHHMit TeMIepaTyp, CKOPOCTol K
BIATOCONepXaHnll NTHMOBHX I'a30B, oGeCHeUMBAKMIX pexuM padoTH JHMO-
Bolt TPyOH Ge3 KOHmeHcaumu Biaaru. Haudoslee OPOCTHM M JIETKO OCYH[OCT—
BUMHM M@DOIPHUATHEM [0 YBEJWYCHUD TEMIEDATYDH HHMOBHX I'a30B B JHMO-
Bol! TpyGe mpm ycraHoBke KTAHOB B KOTeJBHHX ABJIASTCA OaftacmpoBa-
HEe YacTH yXonamx TasoB momuMo KTAHa. Opnako SajimacupoBaHue yg~
CTE Ia30B OPHBOIMT K YMEHBISHMD TeIIONPOM3BONUTENBHOCTH KTAHa u
HepocTaTOYRHOR MX oCcyuxe, HOSTOMYy STOT METOX H6 BCErja MOXST JaTh
TIOVIOXA TeIBbHH erIJ(I)em." _

B HeKOTODHX CIIYYAAX MOKOT OKABATECA POIMOHJLILM HOMMOIIM T 1=
HEG X Ta38M HECONHIOTO KOMIIeCTBA IOpAYerc Bosgyxa /I7/ M3 Bepx~
Hell 30HH KOTGNBHOTO 3ala C TeMueparypolt Gonee 40°C, wm Bosxyxa ‘
nocye KanopudepoB, ecuM OHK HE KOTJIAX yCTaHOBJIGHH.

TpSHMymecTBO NOIMEIMBAHAA TOPTIEro BOSLYXS 3aKINUAETCH B TOM,
970 BO3NYX MMeST JoJiee HM3KOe BIATOCONEDKAHMO, U6M IHMOBHE I'asH,

JXOnae K3 KOTEJNBHOI'O arperara. Ho3ToMy HnOmMelMBaHue ropAvero
= . Muct
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BOBJyXa CHMRAET BIATOCONSPKAHU® H OTHOCHTENBHYD BJIAKHOCTE yXO-
namx mocae KTAHa rasos n ysemrumsaer passocts ( Cyr - Tp ).
Eom BHNENODOTACHGHHHE CHOCOCH HO NDPWBONAT K DEXUMY PAGOTH ANMo-~
BoR TPyOH Ge3 KOHNEHCAIMM BJIAr®, TO KOHCTDYKUHMA RHMOBOR TPyOR
RoMXHa NMpeXyCMATPUBATH BOSMORHOCTE OTBOZE OODASYKIOTOCH KOHAGH-
caTa B HEEHeft WACTH NHMOBOR TPYOH, a BHYTDEHHA? NOBEPXHOCTSH Kiag-
KX TPYOH RoukHA ONTH NOKDHTA rumpousoiammeit. To &e oTHOCHMTCH Zm K
doposam. ) ‘

Kak BapmanT BOSMOXHA YCTAHORKS MeTALMAYecKOlf muMoBof TpYyOH
¢ ycTpoitcTBOM TemIoBoft H3QNAUMM [0 HADYXHO} NOBEPXHOCTE AXA Ipe-
NOTBDaNOENA OXNAXNOBMS? FHMOBHX Ta30B IO BHCOTE TPYOH X C HaHece-
HMeM TepMocTofROro npoi'maoxopposnmioro HNOKDHTHA HA BHYTDOHHEKD &
HapYRHYYD NOBEPXHOCTH TDPYOH.

5.3. Meromka ompeReNeHHA YCHIOBUH BOZHMKHOBEHMA ROHISHCALVM

B JHMOBOZ Tpyde

Konnencamus Biar® B AHMOBofl TpyGe BOSMOXHA, ©CHM TOMIEPaTy-
Pa BEyTpeHHoR cTeHKm TPYOH ( ter ) mDxe TeMIepaTYpPH TowKM
poci ( Tp ) mumomux rasos. YToOH He HDOMCXOMNAIA KOHNEHCAIHA
BIATH U3 JXOAANAX AHMOBHX T@30B HA BHYTPeHHe! NOBEDXHOCTE HLMO-
Boft TPYOM HEOOXOmEMO, WTOOH TEMIEDATYDa BHYTDeHHel HOBEDXHOCTH
Qyrepomks muMoBo#t TPYOH Gita Goxsue TOMIEPATYDH TOYKE DOCH JH~
MOBHX Ta3cm ¥a 5°C /I6/. ’

Inz onpegenenns ( Ter ) momsaywres yppemnennmm /18/:

ter=ty - -2'— g.=K-(Lr- ts),

(5.1)

- K- (T2-18)
, ta t"—""‘“—'oc, ) (5.2)
e tor - TEMIIEPaTYDa my‘rpenneﬁ'c‘rem mvosolt TpYOK,°C;

Nuct
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Tr ~ cpemuss TeMIepaTypa Ta30B B IHMOBOH Tpyde, °C;
K~ Kos(JumMeHT TeIIONepeNaus oT Ta30B K HapyXHOMY
BO3LYXY, Br/mM2C
oy ~ roayfumenT TOIIOOTHATE OT TA30B K CTEHKS IHMOBO
TpyoH, Br/M2°C
9 - yIeNbHEHA Temmomo#t mOTOK, Br/MR2;
tg - mevmepaTypa HapyRHOTO BO3NyXa, oc.
[lpz OPOXOEBAOHMA JHMOBHX rasos 9epe3 IHMOBYR TDYSY IpOMCXO—
IMT EX OXIaRAeHHe, IDK BTOM HX TEMIeparypa ONpeIeaseTcs 1o Jop-

wyxe /I6/: -g:‘dxx
tr‘td*(to"tﬁ)'e ¢ (5.3), ‘
TRE t_r -

CpeNHAA TeMmepatypa ra3oB B mEMoBo#t Tpyde, °C;
Ts - revmopaTypa HapyxHOTO Bo3myxa,®C; :
To - remmepaTypa mMMOBNX Ta30B Ha BXOHZE B JHMOEYD TDYOY,
o, ’ -
({ ~ BHYTDCHHR{l mTuaMeTp TPYOH, M;
K - roadiumueHT Temromepefew®, Br/m2,°C;
> X ~ paccTosHMe DACYETHOrO CEUEHMT OT BXORA B TPYGY, M;
C -~ TEILIOOMKOCTH ANMOBHX rasoB, Is/xr. °C;

G - pacxon IHMOBHX rasos, Xr/c.
Maccosuft pacxof HHMOBHX I'asos 3& KOTIOM ONPEReNAeTCH no dop-

Hes G=G5. B (1+dor)

7000 , /4 {5.4),
e  Gr - wacca CyXuX RMMOBHX Ia30B, KX/M3;
Bk - pacxox rommisa Ha KoTex, M3/c;
dg.n ~ BIATOCONSDARANEE NHMOBHX TA30B Ha BHXOG E3 KoM,
KT/KP C.T. o
© Nncr
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KosfmmenT TemnooTHawy OT JHMOBHX I'a30B K CTOHKE NHMOBOHE Tpy-
OH 7 Rqa@qmmeﬂr TeILTOIePeKaYr 4epes cremcy‘ JHMOBO} TDYOH ONpene-
JFRTCA KaK: '
Nu-A

K y= (5.5)

I ‘ 1 ]
rne M ~ xpureput Hyccessra; '
A~ RoIMIMEHT TOIIONPOBOXHOCTA HEMMOBHX rasoB, Br/m2 °C;

a’, - CpefHE HHaMeTp HHMOBOr'O KaHaja B HpexeJax PacuYeTHOH

30HH, M. .
Kpurepuu Hyccexbra ¥ PefiHONbzca HaXONATCA U3 BHpameHMi:
a8, 43/ d, 10054 e
Nu=0032-Re”-Pr - (L) A’e=—7—— (5.6)
“ ( /I )o V4 2’
TRe W ~ cpemHsaa CKODOCTH NHMOBHX T'a30B é npenerax pacdeTHO
SOHH, M/C;‘
)) ~ KO3(fUIMeHT KUHEMATUYOCKO! BASKOCTY NHMOBHX a3oB,
m2/c;

Re - xpureputt Pefimonsnca;
DOr - xpurepust Mpanpert;
-~ BHCOTa pac‘xe'rgoﬁ 30HH, M.
Tlo /16/ mp: oTHOWEHIH! =<af

K=— {_ (5.7)
. o2 d /{
Tt At W
e f - TOMIINHA CTEHKY NHMOBOY TPYOH, M;

' a’,, ~ HADYXRHH{l IHaMeTp AHMOBOHE TPYOH, M;
X p - RoDPIMIMEHT TOIIOOTHAYM OT AHMOBOE TPYOH K HApyRHO-
My Bo3XyxXy, Br/mM2.°C;

opx BHCOTe TPySH A >0 oz = 23 Br/u2.°C
mzA> 20m " K = 35 Br/m2.°C.
mpr A > 80 M X, = 46,5 Br/m2.°C;
' Mucr
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b

=f

CTH

Tipu

—‘g\% ~ TepMFIECKOS CONPOTMRIEHN® CNOEB CTEHKN AHMOBOR TPYGH,
M2.°C/BT.

o /18/: 2 p ‘

- IMIA RUDIETHHX TPYO & Ae = 1,34 M2.%C/Br;

~ 219 ReNe306TOHHHX TPYS % % =0,% 1'12.°C/B-1'.

It onpeneneHus TeMISPATYDH TOYKE POCH AHMOBHX rasos (mo

J-d marpavme) HeOGXOMMMO BHATH EX BIATOCONEDRAHME X TEMIEDA—
ypy.

Tipr GafinacupoRaHNM 9acTH JHMOBHX ras0os nomamo KTAHa, mraro-

oo;aépxanne ¥ TeMiepaTypa IIOCHS CMemeHMs ONDEeNCAANTCA DO @Q;DWJI&M!

e =Girn-diran +Gneo-dic ) / Gen (5.8)

tom=(Growr-Tyx +@’ﬂqo~tx)/ Gew , - (5.9)

Gims ~ DacXon MHMOBMX TasoB 3a KTAHoM, xr/c;
Gnep ~ pacxoxn AHMOBHX T@30B 1O NEpeNycKy, Kr/c;
Oem -~ DPacxXon NHMOBHX Ta30B NOCAE CMemeHMs, KT/C;

dmwf—- BIAT'OCONIEDEAHAG NHMOBHX TasoB 33 KTAHoM, Kr/Kr ¢.T.j
dx ~ BIarocORepRAHMe AHMOBHX I'a30B 338 KOTJIOM, KT/KD C.T.}

tyx ~ TeMIIEpaTypa  HHMOBHX r'azop 33 KTAHom, °C;
tx ~ TemmepaTypa HHMOBHX TA30B 33 KoTiIoM, °C.
Ilpouece TemrooOMeHa B JHMOBO#f Tpyde NMPOMCXONUT CHASKYHmEM OG-

pasoM:

IpY MAJHX CKOPOCTAX HMMOBHX I'a30B 06pasyeTcA MPUCTOHHHH Ja—

MEHADHHE Cxoff, TOMPMEA KOTOPOTO MOHASTCA B SARKCEMOCTH OT CKODO-

IIOTOKA JHMOBHX T'a30B,IPH STOM YeM MEHLNE CKODOCTh, T€M COIb—

me TOJMIWHAE CJNOg, YeM GOJEBNS CKODOCTH, TeM MeHEHEe TOMIEHa CHOA.

OIPBNENIEHHHX CKOPOCTAX JHMOBHX Ia3oB ( Re ;I04 =.Io5) apo-
NncT
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WCXO/MT NEPeXON, JIaMUHAPHOT'O CNOS B NPACTEHHHE TYypOyieHTHuE (na-
30BeM 9Ty CKODOCTH KDMTHYECKOH!) M BHpaBHMBaHHe tr « fcr'
B pexumMaX ¢ MATMMA CROpOCTAMZ DupspHEBain® @ Lr 4 teor
UPENATCTBYOT TEPMAUSCKOE CONPOTHBIIGHME MPUCTEHHOTO JIAMEHADHOT'O
oo, ’

»

Y3 aroro cuemyeT, 9TO LIS OCSCHEUEHHA DeXuMMA DPaGoTH IHMOBOH
TPyCH 63 KOHIGHCAINMY BIATH HE00XOMHMO noxmepxuBars W/~ rason
corsme Wip .

OnHaxo, yBsemsdeHue CKOPOCTH IHMOBHX T'a30B B JHMOBOft Tpyde Mo—
X87 IPUBECTH K BOSHMKHOBOHED M3GHTOTHOIO CTATHIECKOro NaBIeHus B
BepxHeft YacTH ZEMOBOR TPYGH, rie CKODOCTH JHMOBHX I'a30B MaKCH~
MaJibiHe , [lpm GoNBIMX CKOPOCTAX HHMOBHX I'830B B JHMOBOR Tpyde coz—
IaeTcs MBOHTOYHOE CTAaTWIECKOS NABIEHME,’ NHMOBHE I'a3H HPOHAKADT
qépea WBH {YTEPOBKN B 30HY XOJOAHHX EMISPATyp, I HPOACXOIMT OG-
Pa30BaHHe KOHAEHcCATa. JTO npnao:ﬁm K WHTEHCHBHOMYy HaMOKAHMD X Das-
DYWEHMD KIaNKE CTBOJA.- TakuM o0pa3s’oM, CaeIyeT B30eraTh KaK HHE3~
KMX, TaK W BHCOKEX CKOpOCTe# NHMOBHX I'a30oB B NuMOBoK TpyGe. Oc~
HOBHBAACH HA AAQHHHE DOalbHHX OGCHeNOBAaHWil FMMOBHX TDYS B /I6/ 1
OODEJGISHHHX B 3TO} padoTe MUHEMANBHHX CKOpocTell HHMOBHX Ias3oB
IpE BiXONe E3 ZMOBOH TPYOH ( W > 6 wc) ¥ vmmannmx
'remneparyp Ha m{ywpenneﬁ NOBEDXHOCTE XuMOBOZ TPYOH ( fcr darsute

(to+5°C ), mpexpnaraerca kpurepui K2 - Q +JIITHBA~
uwii CKOpOCTH NHMOBHX I'830B IPM BHXOXS ¥3 NHMOBOK TDYyOH, ToMIe-
DaTypy BHYTDeHHell CTOHKH NuMOBOH TDYCH B TOUKY DOCH:

_Wd _ter-

pe_q.__ &fl{o . (tclr"ltﬁ) ,

cr
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TRe W ~ CKODOCTH AHMOBHX I'a30B Ha BHXONE M3 IHMOBOH TDYOH,
W/
C{o - BHYTPeHHHﬁ IMamMeTp yCThA IHMOBO# TpDyOH, M;
J) -~ KOS(VIMEHT KMHEMATHUECKO} BASKOCTH JNHMOBHX I'a30B,
, m2/c;
tér ~ TeMIepaTypa BHyTpeHHel#l cTeHKM IXHMOBOH TPYOH, 9c;
T{p ~ Toua POCH NHMOBHX T@30B B JHMOBOH Tpyde,°C.
Henonssys rakHye /I16/ MOEHO yCTAHOBUTH TDaHMUHHE BHAUEHUA
KpUTepHA Re-& =2,2.10%, Bume KoTODOro peXuM PaGOTH HHMO—
BHX TPYO 063 KOHIEHCAUMH BIary IapaHTUPOBAaH.

5.4. TvmoBHe yclIoBHA padoTH KTAHOB B KOTENBHHX ¥ BO3MORHOCT -
pacoTH Tpy 3TOM JNHMOBHX TpPYC B pesuMax 0663 KOHTEeHCALLLM

BIaTH

Ins BHABIEHMA BO3MOXHOCTH DadoTH JHMOBHX TPYS KOTENBHHX C
KTAHamm B pe.&:mhax 0e3 KoHZeHcauwy BAaTH (MOBHmEHME 'reimepawg..zz
JHMOBHX Ta30B OCYNeCTRIAETCA IYTeM GajiacHpPOBAHMA YaCTH IHLOBLX
ra3oB-noMiMo KTAHa) paccMOTDeHA CEDUA THIOBHX IDOEKTOR KOTeJb—
HHX,

Pacqem HpOBEIEHH MCXONA K3 CJCXyKUMX IIpeIIOJOREeHM:

- 3arpysxa KTAHom upz padore koTenbuof B 3aXpuTof cucTeme
" PeIIOCHAGEGHHA MORT GHTh OGECHNEUeHa 33 CYeT COOCTBEHHNX HY 3%
KoTeJsHOR Ha 60%;

'~ 3arpyska KTAHoe Ipa padorTe KOTeJHHOR B OTKPHTO! CHCTeMe
TEIIOCHAOReHUA MOXeT OHTB ofeclHeveHa 3a cUeT COGCTBOHHHX HYHRX
KoTenbHO! Ha 100%. KpoMe Toro, OmpemeJsercd nponeﬂ'r 3a8I'py3KN
KTAHa, mpe KOTODOM B JHMOBOX TpyGe eme He MPOUCXOIUT KOHIEHCa-
ma muarE, TO 8T Komga T oT Gomme mmm pasio ( Tp + 5°0C).
lo BHNENPUBELEHHOY METOXMKE COCTARIGH aJTOPUTM pacyeTa ¥ paspa-

*
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goTaHa HpOrpaMMa Pacdera onpexe.uem TEMIEPaTYPH BHYTpeHHe#l cTeH~
KE OHMOBOR TDYOH Ipy pasJWYHHX DOXMMaX paGoTH KOTeJBHOHR.

Jist RmMMaTEYeCKUX YOJIOBUHt, NPHHMMASMHX IJIS TANOBOTO IPOEKTHE-
DPOB3HUA, XapaKTEpFH CJSLYKIEe TeMIepaTyDH:

"C;ﬁ - PacyYeTHas TeMIePaTypa HAPYXHOTO BO3NyXa ~30°C (mexcu—
MaTBHHA pemuM DpAscOTH IEMOBO# TPYOH);

t;’;ﬁm- TeMIepaTypa HADYRHOrO BOZLyXa B TOWKe HepeyoMa ToM~
mepaTypHoro rpajmea + 1,0°C (vzmuManbmmii pemuM DaGOTH HHMOBOR
TPYOH) 3

[ - CPOXHAR TEMIEDATYPS HapYXHOI'O BO3ZYX2 3& OTONATGNb~
Al TIepHOR ~5,7°C (HowarnenBHult pexuM DPadoTH JHMOBOH TDYOH) .

Ins oTUX yChoBEi OH/M PHAGMHEHH DACYETH JHMOBHX TDYO INA Das—
JIAYHEY THIIOBHX OPOEKTOB. PeSyasTaTH pacueToB TEIIOOOMEHa B JHMO~
BOJ Tpyde N4 ONHOTO M3 TWIOBHX IPOEKTOB IPUBOMNOHH Ha pac.5.1.

Kax moxasuBanT pesyabTaTH pacueTa, Hauloilee THKGNHS YCJICBUSA
PaGOTH KHMOBOK TPYOH HAGIKEANTCH B DOXUMe TOYKY NEPENOME TeMIe=
PaTypHOTo TpadMKa; IpE 5TOM 3amac Do TemmepaTtype cocramiger 119C
OpE nepenycke 40%. '

5.5, Pexum paGoTH XOTJIOB B KOoTewbHOR ¢ KTAHamm B pa3pese

rona

Jnd KorenbHMX, padoramuux Ges KTAHos, JaTTEmpoNpOM NpOBEV
MCONIeNOBANKe [0 OIDENIGNOHMY ONTEMAILHOTO DPEXUMA DAGOTH KOTNOB B
paspess Toja.

Hambonee SKOHOMAYHHM ARIASTCH MOKPHTHE IEPEMeHHORX B pazpe—
3¢ Tofia TEILIOBOH HATPYSKN BCOME KOTNAME KOTEJHHOH.

SxoHOMIYecKul sdfert oOpasyerca KaK 32 CYUET SKOHOMUM TOLIE~
Pa IpE padoTe KOTIA HA NOHMRGHHHX HAIpysKaX, Tak ¥ 33 CIeT paco-
TH TATONYTHOBHX MAIMH B oGnacTE Goxee BHCOKOTD K.IO.JK.

[wcy
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Ilpu padore rowioB ¢ KTAHaMM pe3yJIBTATH MOTYT OHTH MHHMA IO
QIeYIEIUM TPHIMHAM: ‘

I. Cymvaphuii K.n.0. Komia ¢ KTAHoM Oym2T GPaKTHYECKH [OCTO—
SIHHHM X He OyIeT 3a@BHCETh OT TEMIepaTypH AWMOBHX Pa30B 33 KOTJIOM,
T.K,OOpefeNAnmell B 3TOM ciaydae OymeT TeMnepaTypa OHMOBHX Ta30B 38
KTAHowm. '

2. Pacxox nuMOBHX T'830B, Nepenyckaemux nomumo KTAHa mis nom-
CymK#, 38BUCUT OT TEeMIepaTyDH JHEMOBHX I'a3oB Iocje kKomia. llpy pa-—
doTe KOTJIa HA IIOHWESGHHHX [apaMeTpax TemiepaTypa HHMOBHX ra3oB 33
KOTJIOM napgaeT, a ﬁeﬁyemuﬁ ﬁacxon nepenycraeMux rasoB BO3pacTaerT.
970 MOReT HPUBSCTW K MOHWRGHWN SKOHOMAYHOCTH KOTeJXbHOR mpz pado-
7o ¢ KTAHOM, ORHAKO OKOHYATEJNBHHH BHBOR OO SKOHOMAYHOCTH TOTO WM
YHOTO PeXMMa PAGOTH MOXHO CHEJNETh TONBKO ITOCJEe HPOBEHEHUS COOT-
BeTCTEYNIAX DPacYeTOB JJIA KOHKDETHHX YCJOBMA DaGOTH KOTeJbHOH.

5.6. EuBonH

I) B Kamnou ROHKDETHOM CJy4ae Ipu ycranosBke KTAHOB~yTmHM3a~
TOPOB B KOTEJBHHX HEOSXOIWM DacyeT MO ONpeNeseHHD TEeMIePaTypH
BHy‘I;peHHeﬁ CTeHKH nuMOBO# TPYOH. '

2} PesyxnrTaTH pacueTa CEDHM TIITOBHX OPOEKTOB KOTEJIBHHX MOKa~
3HBEDT, YTC NIpene] 3arpysru KTAHas-yTwmsaTopa (mpn OXJIamueHmn
THMOBHX T'asoB B HeM 10 40°C m nommepmamas TeMHepaTypH BHYTpeHHel
CTEHKH THMOBOL TPYOH t'er Gotee Tomm poeu . Tp cocrannser
40-60%.

3) Barpysky KTAHOB~yTHIM3ATODPOB IPK IKOHOMEYECKOM OCOCHOBA~ .
I MOEHO VBeZ@ITh 32 CYeT M3MeHEHNUA DexuMa padoTu KOTIOB B Das~
Tcse POXa IyTen OTKasa oT NapasreJbHod padoTd BCEMY KOTNaMM I Ie-
pexona Ha PadoTy ¢ MEHBINM TUCIOM KOTOB K MAKCHMAJLbHCH MX Ha-

1py3kof. STo mpEBedeT K DOCTY TeMIepaTyps IHMOBHX Ta3CR H& BHXO—

.
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Ie ¥3 KOTIOB, WTO IU3BOMUT YMEHEBUMTE NepelyCH.

4) 3Barpysky KTAHOR-YTWM3STOPOB MORHO TAK®e YBEJHWMTH, OX—
Jarnas IHMOBH2 I'as3H HUXe 40°C, yMeHBUAA TeMIIePaTypy TOUKY DOCH
IHMOBHX Ta30B, ¥ YBEJWUMBAA PasHOCTH ( 'Clcvr - Tp.

'5) IonHas 3arpyska KTAHOB-yTWH38TOpPOB, DM OTCYTCTEHM G-
PONyCKa, BH3HBAGT MATOHCHBHYW KOHAEHCAMYI BIATW B3 HMOBHX I'a-
30B HA BHYTDPSHHUX HOBEDXHOCTAX G0pOBa M JHMOBOX TPYOH. B -raxom
CIYY8E BOSMORHO CTDOMTEALCTBO ClEUMANBLHOE AHMOBO# TPYOH, momy-
crammell BN3MOXKHOCTD KOHMOHCALMA, ORHAKS A1A 630CHOBARER HEOCXO~
T¥MOCTY CTPOUTENHCTBA TaKOE TPyOH TpelyeTcd NLOBECTI TOXHERO=
SKOHOMIUOCKHU] Pacyet, KOTOPHA YIATHERJ OH B XOMIISKCS JIAODOEA=
HMe JHMOBO#l TDPYOH ¥ JONONEATENEEYD SKOHOMAD TOWIABE,NOSBISIILY-
0CH B Pe3YAbTaTe yBeymIeHmMA 3arpysxE KTAHOB~yTHILISETODOB.

Mnct
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6. PEKOMEHIALRM 10 OMPRIEJEHVI SKOHOMIMECKOH
SOGPEKTUBHOCTY P YCTAHOBKE KTAHom
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6.1. OCumMe ODEHUMIH ONPOZeJNOHHmA dKOoHOMAYecKof adPexrTmBHOCTH

B cxXemax yTWIM3aUME TEMJIOTH HNMOBHX I830B X NPYTEX BTODHY-
HHX 9HEPI'OpecypcoB ¢ yc'raﬂonxok KTAHoB ocxosoft sxoHoMIIeckoif ad-
@exmmoem ¥X UCHONB3OBIHMA ABIAETCH NOCTUTAEMas IPH ITOM KO~
Hnm NIePBUYHOT'O TOILINBaZ B HAPOXHOM x03aficTBe X 06eCIeu#BacMat
33 CcYeT ITOr'0 BKOHOMEA HAPONHOXO3AHRCTBEHHHX 3aTpaT N0 JOOHYe ¥
TPSHCIOPTY TONIEBA.

BaxneftimM yCIOBREM ONPENENEHMA SKOHOMIUECKOH 3fdSKTHBHOCTH
HCTIOIH30BAHMA TEIUIOTH JIHMOBHX I'a30B ARIAGTCH IODTOMY npammae
otrpez:e.nezme KOIHIOCTEA TCIUMBA, KOTOPOe SKOHOMATCA O YTUIH38~

o, lIpr TemwIoBOM nanpannem HCHOTB30BAHAA BTODHENL 3HEpPrope~
CYDCOB IEOHOMIA TOILIMBA ONPeReJieTCA CORPANOHREM 6I0 PacXofs B
OCHOBHHX 3HOPI'eTHYSCKNX YCTAHOBKAX (ROTENEHHX arperartax) B De-
3yNBTATE YMEHBUEHUA TaM BHDAGOTKA TEMNOTE KR BeJMYMHY HUCHOIBIO-
pasus BIP. ' . ,

SKOHOMEA TOIHBA 38 CHeT BTONETHIDL 3HEPTOPeCYPCOB OIpeRe-—
JfeTcH N0 BeJMTIMHe HCHONB30BaHua BOP.

B coorBerTcTRMR ¢ feicTBylmef# TUmoBO# MeTOIEKOR OCHOBOHK WAL
OHeHKE SKoHOMEUecKOf SPPeRTUBHOCTE KANRIORSHE! ABIASTCH 3HAUC~
HEO BEVMYMHH OPUBEJOHHHX 3aTpaT IO JarHO# cXeMe SHEProCHACKEHHA:

3 =Smd + Enk e.n, F

. The 3 -~ nprBoneHHHS 3aTPaTH, DYS/TUM:
1Sypg ~ TONOBHE PKCIIYaTALMONENS DPACXCAH, DPYS/TOXL;
Ey ~ rosipurmenT 5{(PeKTUBHOCTE KanMTATOBIORSHMY, NDUHE~

-~

MaeMuft B pacHeTax, CEA3GHHHX C IODPUMOHEHUEM HOBOi
TOXHMKE, HOBHX WIM OOJNO© COBEPUEHHHX TEXHONOTHYO-

3

CKEX NpPOIRCCOB OpoE3BOXCcTBA, pasumM 0,I5 I/rox; ':

= : Tuc T ;
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K ~ KamuTasoRIOREHHA, DPYO.

SxoHOMIYECKH Haudonee SPPEKTUBHHM BapHaHTOM DPEUNEHHA ABIASTCH
BapEAHT, XapakTepusymmmiicd MEHEMyMOM mpuBexemnHx satpar (- 3 =
=min Y. )

- llpu onpepensHy sKoHOMAYECKO# 3PHERTUBHOCTZ UCNOMBIOBAHUA BTO-
PHYHHX DHOPIOTHYSCKMX DPOCYPCOB COHOCTARICHUND n;m.neaxa'r BapUaHTH
BHEprocHaCkeHUA, obecHeTwBaKmue

~ YHOBIETBOPSHAS TOTPECHOCTH XaHHOTO NPOM3BOACTBZ BO BCEX BU~
ZaX BHEPTME C YHeTOM MCIHOAL3OBSNUA BTOPHYHHX SHEPI'OTUYECKEX DOCYD~
cos; ’ .

- yixomefrnopezme TeX %o norpebHocTef JAHHOTO NPOUIBONCTBA BO
BCeX BHEAX SHEPTUM Ce3 ydera NCHOILIOBAHWA BTODHIHHX SHEPreTHIe-
ckux pecypcos (Gasmemuit papmaHT).

B COOTBOTCTBEY C OCHOBHEMM METOIMYECKUMA NONORGHUAMA TEXHHUKO~
SKOHOMUYECKUX PACUeTOB B 9HEPreTWKe, DaCCMaTPHBACMHE BAPUEHTH .
OHEPTOCHAGKeHUA IR odecne‘xem BX CORNOCTaBMMOCTH JNOUDRHH YROBIST-
BOPATS mpedoaarm:m \

- paeHoro o@ffexTa 2HEProCHaGREHUA, T.C. Ramwﬁ U3 BapHanTOB
JouKeH 0CeCcHeUMBATH OJMHAKOBYD Kak IO PAcXoAY, TaK B IO 38JaHHO-
My DexuMy Hojady BSHePIHHM MOTPeGHTeJH;

- CO3M(aHUA -ONTUMANBHHX JUIA KaXKOTO K3 PACCMATDHBAEMHX B3pHA~
8HTOB yOJIOBMilI X Deaju3amuM, T.€. UCNONB3OBAHUA LIA KaRNOTO H3
HEX TeXHMYeCKH HAubOosIee COBEPWEHHOIO OCOPYROBAHUA;

- oéeeneflem OJMHAKOBOY HAeXHOCTH SHODPICCHACOROHMA, T.8,.Ba-
DHEHTH ¢ NOHUKeHHoft xanexﬂoc-rim TPUBOIATCA K BADUAHTY C HEOGXO-
Juvolf HAXEXHOCTHD TyTeM NONONHATENBHOTO BIJINNEHWA OCOPYROBaHEA B
CXeMy SHeprocHadXeHUS Ha HEOOXOIEMOM YDOBHE .

Henecoo0pasHOCTS DeamM3aUHH .CXeM YTRIH3aIEE B3P ¢ ycraHoBkroit

Nuer
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KTAHop OUPeNeNASTCH HE OCHOBS DPacueTOB CDABHUTENBHOH s{deKTHEHO-
CTZ KamuTAIGHHX BIORCHE#. OKOHIATENBHOS pemé;me IIpEHEMAeTCA Ha
OCHOBE KOMILTEKCHOT'O aH&JM3a CTOMMOCTHHX ¥ HATYDAIbHHX HOK334Te—
Jeit. ;

CTOMMOCTHHE IOKA3ETANN CPaBHMBAGMHX BADHAHTOR owpaxamc}z,
KaK YKA3KBaJIOCH BHll6, MDUBONSHHHME 3aTPaTaMi.

g onmpeneyieHRA 9KOHOMHIeoKo# addexTuBHOCTH npenﬁxoxcéuﬁﬁ Ba~
DHART CDABHMBAOTCH C GEBUCHHM, CODAACHO KOTODOMY ixpemarae'rcx
TEMIOTY, MOJAY4aeMyn 3a cueT BOP, NONyYaTh 33 OUET CRMTGHMA OD—
TAHUYECKOTO TOIIMBA B KOTOJBHOM. ‘

TeXHIKO-9KOHOMIROCKAR atppswmagxocu ONpENeNASTCA CJONYIIIM
odpasoMm:

9=34-3 , Dyd/ron (6.2),

rae 9 - SKOHOMA NDUBeNeHH:MX 3aTpar (PROHOMEUecKmt adPext);
3§ ~ npEBeXeHHHS 33TDATH 1O GaSUCHOMY BaDUAHTY;
Q - IPHBENOHHHS 38TPaTH OO BADHAHTY, IpeXAyCMaTDEBAKUSMY
KCIONLIOBAHAS TemaoTH BIP. )
Yoranorry KTAHOB B ROTeNEBHOR X BBOX UX B SKCIIyaTaUMid BO3~
MORHO, 8K IPaBWJNO, OCYNECTBATb B TEUEHUE ONHOT'O RANGHLAPHOTO Io-
fa. [loaToMy IPVBOIAMES HUXS PexOMeHRAIMM 0 pacueTy 3{feKTABHO-
CTA HE YURTHBALT mmmiue axropa Bpemenr. OmgHako, B 77X CIyYafX,

vewm B then e

) I

1

KOT/a KOMILIGKC MEeDONpUATHH IO JTAIM3AUMK BO3MORHO DEaJM30BaTh !
TONBKO B TEYSHME HOCKONBKUX JeT, $aKTOD BpEMeHM IpH ONpelecHUM j
SKOHOMEYecKOl 3PeKTEBHOCTE HeOSXOmMMO yUETHBATH /I4/, MONBIY- ':
ACH IIPX 2TOM OCHeNnprHATOH MeTomuKoit. f
6.2, Ompenenexue xaxmwammﬂc' RIOKGHNA ¥ TOXOBHX SKCILY— i

‘

ATAUKOHHNX PACXOAOB [O BAPHAHTY C HCHOJNb3OBaHUeM BIP A

6.2.1. OmpenefieHHe KANETAJABHHX BIOXGHHIL, ",

3 - et i

\ 90301258, 87 124 1
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OnpefiesieHne KaNATaTIBHEX BIOKEHN# IPONSBOJMTCA NyTEeM COCT3B~
JIeHnA CBOIKK 3aTPaT HA BHODAHHOE COIVIACHO TEITOMSXAHUTECKEM Dac—~
YeTAM YTHIM3AMMOHHOE OCODYLOBSHEE M AONOIHUTANLHHE OCBEME pacdoT
0 Ta30XOonaM, TPyCOmpOBOIAM, TEILIOBHM CETAM, M3GIANMOHHHM ¥ XDV~
I'M, CONYTCTBYKMMM MEDONDUATAAM IO YTIIM3AUUMOHHHM DasOTaM.

CroumMocTh oéopynonam, MaTepHaaoB X MOHTaEa ONpeeNAGTCA
no feficTByXuMM IOHHUKAEM X upeﬁ_cxypaﬂ'ram.

6.2.2, Omparneyienue PONOBHX SKCILIYATAUMOHHEX DACXOIOB

B oCmeM cjydae TONOBHE DKCILIYATAIMOEHHS DACXONH ONPeXeJanTes
KeK cymMa aa'rpé'r Ha TOIUMBO, axexrpogﬁepm, aMOpTH 381K, TEKY~
mait peMORT, 33paCOTHYL ILIATY, IPOYME DACXOAH:

Srod=S'r*Sap+Sam*Srp+S spn+Snp, py6/ron,  (6.3).
Tlpy YCHOAB3OBAHMH BTOPHTHHX "SHOPIOPECYPCOB 3aTPATH HA TOLMf~
BO NDEHUMANTGH PABHHMA HYJD.
BaTpaTH HA WEKTPOIHEPIHD OMPEAeNANTCA [0 (OPMYIS:

St = SCau - Ired ,B¥0/ToR (6.4),

I '3,7;3,,4187“-:/— IOTONHATSNILEEA TONOBOY PACXOX SJNEKTPOSHEDIHH,
ROTODHI! ONMpegesAeTCd B 33BHCUMOCT OT IOTpel~
agemoft MOMHOCTH OCODYHOBaHWA ¥ DORMME €ro Da-
GOTH B TEYEHHE I'OX3;

3 - saummawmme 3aTpaTH Ha BAGKTDOSHEDTHD.

SaTpaTy ¥a aMOPTHSAUMD IO REHCTBYXNUM ROPMAM aMODTHU3AIMOH-
an oTwiCHeHA) IPUHAMADTCH LA KOTENLHMX B pasmepe 8,5% ' CTo~
BMOCTE OGOpYHOBAHVA X MOHTAZa ¥ 2,6% OT CTOMMOCTE CTPONTENBHHX
pagor: ,

Sam = 0,085 “Kogrmonr 0,086 -Kepp ,pyo/ron (6.5).

BaTpaTH Ha TEKYUMA DeMOHT mpummMapTca B pasmepe 20 oT amop~

903-01-258.87 ey
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TH3SIMOHHNX OTIHCHSHMH \
Srp =02 Sam ,byo/ron  (6.6).

Kax npasmno, nmpu ycraHoBre KTAHoB nonmonmvTesbHHEt obciyxusa~
ot mepcoHan He TpeCyeTCH.

Ilpr ycTaHOBKe CONMBHOTO uyresra KTAHOB 7 coromuoM DERUME uX pa=
GOTH B TEYSHAS CYTOK MOKST NOTPeGOBATHCR CHeImMAALHHE odcsfiruBa—
muit nepcoHad.

Ilpu ompepmeseHu¥ 38TPAT Ha 3apadoTHYD WIATY B Bw cyqasax
YOJIOBHO MORHO TIDHHAMETD, WIO JGPAAETA OZHOTD PadoTamyerc cocrap—
ager 200 pyd/mec., mmm 2,4 THC.DyS/ToX.

Tipowte 36TDATH ONDENSIAKTCA B DAsMEpe 254307 OT OyMM 38TDAT na
aMopTH3amn, Tekymu# pPeMOHT W 3aradoTHYR IAATY:

Sn,o =(0,25+0,35)" (Sam + S0 +S3pn) , pyo/rox (6.7).

6.3. OmpeneNieHMe HDMBOAGHHMX 387DaT N0 GasucHOMY
BapuaHTy

[piBeneHEHe 3aTPATH IO Ga3UCHOMY BAPUAHTY CRIATHBADTCA H3
SaTpat Ha TOWMEBO, COKOHOMIGHHOe NP MCLoNb30oBaHvm BOP. Iipu aToM
JUMTHBAGTCH TOABRO TOIUMBHAH COCTARIAKNAH TONOBHX SKCILIYaTaUWIOH-
HHX DacXOfioB NOTOMY, 9TO OCTANBHHO COCTABJLANINE {amopTE3amms, To~
Kymut peMOHT, 3apINaTa, JIEKTDOSHEPIHA, NPOYME PACXORH) IPUCYT-
CTBYDT B ONMHAKOBOM DA3Mepe KaKk B Ga3SMCHOM BApUAHTE, TAK ¥ B~
puanTe, NpeNyCMATPHBADIEM HCHONB30BanMe BOP, M IpH CONOCTaRIE—~
HUT BOPUAHTOB OHM B3SUMHO HCRIDIANT ADYT IPITAa.

Taxoe noxoRerye OCYCHOBNGHO TEM, 4TO HpH NMPOBSXASHHA MepO—
npuaTEit 1o yeraHomke KTAHoB upHHATO; TTO BCE FOTAHOBKYE, ECTOND-
syomme Temwroty ot KTAHOB, NOUEHH IyGIMPOBATHCA TILIOKCTOUHWKOM,
CXUraquMM OPraHUYecKoe TORMWBO, T.6. HOTPECUTENH TOIIOTH JMOJDRHH
padoTaTh MO CXeMe, UPSXycMaTDMBammel# menorn3opapme BIP, HO NpHA

ey
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- HeoGXOIVWMOCTE NEPEKRINYATBCA Ha CYWMECTBYNIYD CXOMY TEMLIOCHAGCKEeHM:.

IpyraMa cioBaMi, MepONpUATUA MO ymrms\atm BaP HE YMOHBUAWT |
HA OCHOBHOM TEILIOMCTOYHUKE KOMMIECTBO YCTAHOBJIGHHOIO 0COPYIOBa~
HIS ¥ OOCJHYXUBAKMEr0 NePCOH&NE, & TOIBKO HaDT BO3MOXHOCTH COKpa~-
TATH PACXOX TOILMBA ¥ CHU3UTH ‘méxo 9acoB UCHOIB30BGHUA YCTAHOE~
JIeHHOM Momﬁoc-m. T.8, TONOBHE SKCIIYaTALMOHAHE DPACXOMH OO OCHOB=~
HOMYy TOIJIOMCTOYUHMKY, 38 NCKJNYEHEEM TOILMBHO! cocTamilmmgeif, OC~
TANTCA HOM3MOHHHMA. HEKOTOpOe CHUKEHWE Pacxofa 3JeKTPOIHePrH¥ Ha
OCHOBHOM TOILFOMCTOYHHKS 33 CHOT CHIRGHMT WMCJA Y8COP MCHONL30Ba-~
HEA YCTAHOBJEHHO! MONHOCTH B PacdeTaX He YUNTHBAETCH.

TonoBoft PacXoll COKOHOMISHHOTO TOIMBA ONPERGIASTCHA HO TONO-
BOJ# SKOHOMMM TOILIOTH C YIeTOM K.I.J. KOTJIOArperaTos.

Torna CTOEMOCTE TOIUMBA PEBHA:

Sr= 39 - 8rad , Dyd/rox (6.8),
rae Bmd ~ romopoft PaCXON COXOHOMIEHHOTO NPHPONHOTO rasa B
1epecYeTe Ha YCGIOBHOE TOIUIMEO, T, y.v./TOR;
3r -~ samuxanmue saTpaTH Ha TOILMBO.

Hawmmas ¢ komna 1984 roma, IoccrpoeM CCCP pexoMmeHmoBaHo (IMCH~
Mo ¥ VM-4448-19/5 or 06.09.84 ¥ fp.) UpEHEMATS B pacuerax CIeky- -
njye SHAYEHWsT 3aMHKANMX 3aTpaT Wi Esponeiickolt wactu CCCP:

'~ NPEPOXHHE Ta3 o - 60 py6/ T ¥.7.;
ANQKTPOSHODIHA? '

- I9-20 py6/MBr.Y NpU WHCNe UACOB NCIOIL30OBAHMA YCTAHOBIGH-

Holt MomHOCTE 650047000 dacos;
~ 29-34 py6/MBT.q UDE YHCNe YACOB UCIONE30BaHNA yCTaHOBIEHHO#}
MomHOCTE 300044000 ¥acos; ,
- 47-53 py6/MBT.Y ODE WMCAS YACOB ncnmaonaya ycTaHoBISHHOR
moHocTr S00+1000 3acos.

$03~01-258.87
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4, OmpefeJioHNe XOSPECUSTHOTO SKOHOMIIECKOTO sPdexra -

. Toummo naponHoxoaaficTeenHol sdPorTABHOCTH T npe_nnp;mmﬁ
TaiES DACCUUTHBASTOS X0spacueTHHY sRomomwuecxuk sdderr ( In ),
KOTODHfI ONpeNeJAeTCA KAK DA3HOCTE MONLY NDHPOCTOM NpPHOHIM H& mpel-
UPEATHE 32 CYST yTRIMsalum BéP ¢ ycranoBrofi KTAHOB m NPOBeROHHHME
RANBJIORGHAAME, HOOCXONWMEMY NS OCYMECTBASEUA CXQMH YTRIM3AINH

sm =allx Exx 4R, pyd/rox "(6.9),
rme A I ~ nprmpoCT NMpROHAM Ha DPeRUPMATYAY 38 CUeT MCNOJBSOBEHEA.

B3P mpz yoraHomke KTAHOB; :
- ZopMarrEHu# Kosdbmmenr sferTHBROCTH xamoxem;ﬁ, paB-
suft 0,15; . ’

A X - XamMTATORONCHWR H OCYNECTENSHWE MODONDRATEE 1O Wo- '

noJbp3oBaHmy BOP mpu ycraHoBke KTAHos, .

TiprpocT NMPMOHIM NP MCHONL30BaHNM BOP nmocTurasTcH 3a CUeT oo—%
KpameHus Pacxolla TOILIBA I ONPONONASTCS N0 (HopMyrs:

All= ABxIn - A5 , Dy3/rox (6.10),
Tiée A B - oXOHOMEA TOIUMBA S& CYeT WCHONL3OBaEMA BIP, T.¥.7/TOXN;

If - meHa COROEOMIOHHOTO TOIMBA. HA NDOXNDUATIH,DYS/T. y.r,

A,.‘f - TONOBHE PRCUNYySTAIMOHHHE DACXONH, CBABAHHHO C MEODPO-
- ADEATHAME TO MONOMBBOBaHED B3P, pyS/TOX.

B coorsercTBHE ¢ meficrBymmef#f TrmoBof meTommxoll OROHIATENH-
el BHBON O TEJRCOOGDESHOGTH BOBJOUOHWA BTODAUHHX DHEPTODECYPCOB
B TPOEBBONCTBO KA NOfiCTEYNSOM NPNUPUATHEY CheXyeT nefarh u3 BeM-
THH TOXOBOTO HApoIHOXo3gflcTBeHHOTC SKOHOMuueckoro addexnra, pac-
CURTEHHOTO TO pe.éxioc-m TDPWBGHSHHHX 38TPAT B BapHSHTH ¢ HCHOJL30 -
BaueM X Ge3 HemoMb30Bamua BIP o yYOTOM BaMHKAKOMX 3arpaTr Ha Ton-
MEBO W SJSKTPOSHEDTHD. ' .

[Py jompbeo vy

Py T

—n

Nncy
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7. IPUMEPH BHIIONHEHMA [OBEPOYHOTO
TEILIOBOI'C PACUETA

¢
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B IaHHOM pa3lee NDUBORATCA ABA IPUMEPA BHIGIHEHHA NOBEPOY~
HOT'0 TeIUIOBOIrO -pacdera. 00a pacuera BHIIOTHADTCA g KTAHa-4,5YT.
B oGoux cayvyamsx KTAH-4,5VT ycraHapiuBaeTcsa 3a Komiom KB-IM-30.

B nepBoM npuMepe (pacYeTHas cXeMa IIOKA33HA HA DUCYHKe 7a)
pacxoll HarpeBaemoi Bomy, 2 CISHOBATEJNBHO, M BO3MOXKHAR TEILIONPO-

U3BOIMTENIBHOCTE IT0 HAIDEBaeMO#t BOIe BHAYMTEJBHO NPSBHIIAWT HOMHU-
HanbHHe mapamerpd KTAHa-4,5)T. )

PacyeT BegmeTcA IIA oupexe.nehm pacxona BOXH, KOTODHil BO3MOX~
HO Harpethb B KTAHe xmo 3amannoff TemnepaTypH - ‘t‘é . BoBTOpDOM npH-
mepe (pacueTHas CXeMa HOKa3aHa Ha pucyHKe 76) B KTAH nampamnser—
¢ HEeCKOJBKO MOTOKOB BOAH 3afaHHHX NapaMeTpOB, BO3MORHAA TOMLIO-~
MPOUSBONUTENLHOCTE MO HAarPEBAcMuM MOTOKAM BONH MEHLIe HOMHANb~
HOIl TemnonponsBoguTespHoc T KTAHa~4,5VT,

B pacuerTe OmpeNENASTCA KOJMYECTBO JHMOBHX I'asoB, HeOOXOIMMEX
InA HarpeBa 3TUX TOTOKOB BOXH.

B odoux npumMepax TELIONPOE3BOIMTENBHOCTD KOTJIA MOGNe yCTa-~
HoBKM KTAHa He MeHanack, T.K. N8HHHE HOTOKM BOAH NONOIDEBATUCEH
3a CYeT TOIIOTH, HOMydYaeMoif OT IAPYTHX KOTIOB KoreJsHof.

Mwct

Mne. N2 hoan.] [loanwce u aata 1Bram wsa Nol
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IIPYMEP I

XapaKTepHCTHKA KOTJIOSTperaTa:
THD KoTJaoarperara - KB-IM-30;

[
~ TEMIEDATYDa T'a30B 32 KOTIOM - Tr = 185°%;
~ KO3GIMIMeHT U3GHTKA BO3NYXA ~ « = 1,I5;
~ TEIIOMPOU3BOIUTENEHOCTD - Q=35 MBr.

XapaKTepHCTHKA CXUTAaeMOro TOILMBA (IDUPORHOTO rasa):

- HA3maa TeILIOTBOpHAA CHOCOCHOCTH TOILIEBA = QE =35535 klE ;

M3
~ ILIOTHOCTH CYXOUO TOILIKBA  ~ ‘/o,';' = 0,73 kr ;
: M3

~ TEOPEeTHISCKE HEOOXONMMHE O0BeM BO3yXa LA Topewua I M3 .
ronmea ~ V= 9,45 M3/u3; .
~ 06BeM asoTa B npoxyrTax crépamm I M3 rommea -~
= 7,47 m3/M3;
- 00BbeM 'rpaxa'rommx raaos B IPOXYKTaX cropanusa I M3 Tommpa-~
. = Vko, = 0,99 mM3/u3;
~ TeopeTIiecKuit ofbeM BONANHX NapoB B HPOXYKTaX CrODaHHA
I M3 TomauBa ~ ‘/ﬂ; = 2,01 M3/M3;
- BISr'OCORSDRAHME BOBNYX3, IOXABAEGMOrC H4 TODEHUS ~
d5= 0,0I xr/xr c.B.
XapaxrepucTuxa Harpesaemoro B KTAlle norToka BOuM:
~ TeMnepaTypa HarpesaseMoil BOXH Ha -pxome B KTAH - 'Cé =5°C;
~ TevmepaTypa Harpesaeuol BOXH Ha BHXOXe 43 KTAHa- t; = 50°C.
I) PacqeT 1apaMeTPOB AHMOBHX T'a30B HA BXONO B KTAH

Y

2

O6neM BORAHHX [GpOB B XHMOBHX ra3ax Ha I M3 romwiuBa npy BIa-—
TOCOREPRAHKT BO3LYXa d& 0,0I kr/%r c¢.s.
Vio= Vigo #0161~ & ~1) -/ =
= 2,0I + 0,0I6I (I,I5~I1) 9,45 = 2,24 M3/M3.

A

£

FnecT
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OdbeM MHMOBHX Ia3oB Ha I M3 Toh.maa -
Vi=(e=1)-V Vot Vieay + Vit =
=(1,15-1) 9,45+2,24+0,99+7,47=12,12 M3/M3.
Maccospuil pacxoXl cyXumx FHMOBHX IrasoB Ha 1 M3 TOILMBA:
Gir = Vhag Py + Vo pu* V0" (0= 1) =
= 0,99xI,96+7,47x1,25+I,29%9,45%0,15=13,12 kr/m3.
MaccopHit pacXof BIBREHX JHMOBHX I'a3oB Ha I M3 TomMEBa IpK
té: 0,01 Kr/Kr c.B.:
sz‘/):-f-‘/oo XY=
‘= 0,73+1,3x1,15x9,45=14,86 kr/m3.
RrarocofiepRalye IHMOBHX Ia30B Ha Bxome B KTAH:

P c
oL —Er “Or  _ I14,86-13.12 _ 0132 xr
Lgror = 0,
Gr - 3R KI' C.T.

OHTaXBIMA IHMOBHX I'a30B Ha BXome B KTAH ‘

’ J{‘—C’cr‘t/:‘f;d"(Cn Trtr) =

=1,0xI85+0,132(1, 97x185+2490)=561,8 rIx/kT. ,

2) TemwroGanaHcoBH# pacder. IIpuHEMaeTCH: %f 0,9 7 remie—
paTypa rasoB 3a KTAHom t,f =40°C, mo rTadmame 4.7 HaxommM:

d= 0,04xr/kr;  Jr= 153,46 mim/xT.

TenronpoussonarensiocTs KTAHa pasna:
- QK,.._.G;'.AJ.B.?”J:
= 13,12x(561,8-153,46)x1,072x0,9=5186 ®Br = 5,186 MB7,
Pacxox BopH, HarpeBaeMoit B HacajyKe:

b ' . 0,98 - Bur
6= 4 Vi =
- TG Ry
0,98x5186
ER s~ A, .
1,186, (50.5) " 27 K/e

flucr

903~0I-258.87

Ji33

Kommposan 22967-0f 139 Bopmar A4 -




3) PacueT MOBEPXHOCTM TOILIOOOMOHE.
OdBeMAMEt pPacxXon RHMOBHX ra3oB B Hacamke KTAHa

oo
VB . —RL3TTr
V=15 Yos 273
= I12,12x1,072x0,9 273+70 = 14,8 m3/c.
273 '
CKODOCTH FHMOBHX T'a30B B Hacamxe KTAHa:
vV
W 3
14,8 4 '
=== = 8,55 M/c,
1,73 .
Cxopocts Harpemaemolt B KTAHe Bomm:

- 6t

Wy = —=7
-/ A M/ ? 15'5'0"/06’
T I,86x1072 '(5 o

Ilo HoMorpamve 4.2 ompermenssTca KosPOUIMEHT TEINOOTRETH CO
CTODPOHH IHMOBHX T'a30B K TPYOK3M Hacaukm:

(= 709 Br

M2 x °C

Tlo HoMorpamve 4,3 ompefelieTCA ROSMEMIZEHT TOIICOTHE CO
CTOPOHH TDYUOK HAcaixky B HarpeBaemoit BOKe:

.

'

o g= 6140 Br
: w2 x %

OnpegmensieTcs KOSQOMIHEHT TEILIONEPeNadH:

- c, -
K= _I._+_d_\. -f_{_ a
oLr A g
0,95
= = 596 Br
I +0,002+ [ M2 x °¢
709 45 6140
nct
903~01-258.87 "
T3] .
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Ompefiesae TCA JOTapuIMIYecKasd PA3HOCTh: TEMISPATYD:
al= (to-t8") - (t/-ts")

fn ttr 2;5

= W = 7400' r ¢
én I85~50
40~5

PacueTHad MOBEPXHOCTb HArPEBA DaBHA:

FayRer__ _ 5186108 _ 11y 640,
K-4T, 596374
OTHOmeHKE :

Lkr=F _ 135.8-117,6 _ 4,13 > 0,05,
Frr 135,8

CIIGIOBATENLHO HEOOXORVM NEDEPACUST ¢ HOBHM 3HAYeHmeM Ly .
o
TpummMaey tr = 359,
4) TemroGanancoeu#t pacwer (BTOpoe MpUONMKEHEE) .

{ 4 ”
To radmme 4.7 maxomm @ = 0,032 xr/kr; Up= II7,2 kDX .
Kr

TemronpoussonuTensiocTs KTAHa paBHa:

Qur=Gp-ad B- Dod =
=13,12 (561 8~117,2)xI,072x0,9 = 5628 kBr = 5,628 MBr.
Pacxof BOZH, HATPEBAGMOR B HACAIKO:

= 098-Qkr ____0,98xk5628 __ _ o9 3 gr
Gt CE(tg-C4 )-10° ~ 4,186(50~5) /e

§) PacyeT. DOBEDXHOCTH TeIIOOOMeHa (BTOpOe NMpuC/IDKeHWe).
CropocTh HarpeBaemoil B KTAHe Bogu:

W Gs - 29,3 = 1,58 w/c.
0" S5 ps 1,86x1072,1000
Tuct
903-01-258. 87 135
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llo HoMorpamme 4.2 onpelieiAeTCA KOSPIMIMEHT TEIWIOOTHAIM CO

CTODOHH JMMOBHX T'830B k TpyOKaM nacamkz: o= 733 Br
M2 x %

Tlo HoMorpamMe 4.3 OHpeHeNASTCA KOSG(UIMOHT TEWIOOTHAT CO

CTODOEH TPYGOK Hacaixu K Harpepaemoit Bome: o(g= 6501 Br o
M2 X “C

" Oupepesserca KOS(fWuEeHT TemnOnepemaws:

; C'a‘ - _ES = 608,2 B
—t ey L +Q.l_.....|...._ M2x°C
otr " A " XF 733 45 6501

K=

Onpeneasercs Jxorapnq»mems; PA3HOCTE TEMIepaTyp:
oty Str=ts) = (tr-t5)
by L=

ti -t
= (185-50)~(35-5) = 70%.
£ 185250
35-5
PacyerHas NOBEePXHOCTS, HArpesa DPaBHA:
3
Fae8xr _ 5628.16° _ 135 5 2.
K-at, 608, 2x70 .
OTHOmMeHHS
fkr—F _ _ 135,8-132,5 0,02< 0,05.
Frr 135,8

C.nenozgau:e.;xwo pacqe'méa NOBOPXHOCTE NPaKTAIECKA COBIanaeT ¢

nosepxHocTsd KTAHa,
TemwIonPOX3BOMUTEABHOCTE (DacueTHas) KTAHa-4,5YT, YyCTaHOBICH-
HOT'O 34 IaHHHM KOTIOM, COCTABHT Qx,.= 5,63 MBr, a8 HHMOBHS I'asH

] /4
oxnagates ¢ Cp= 185°C xo T, =35%.

wct

~258.87 .
903-01 1%
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IIPHMEP 2
I) PacueT napaMeTpOB INHMOBHX I'a30B HA 'nxone B KTAH coBnagaer
C pacyeToM HpmMepa I:
2) TemnoGaXeHCOBHA pacyeT. :
OnpenendeTCA TELIONPOX3BOIMTENbHOCT: KTAHa 1m0 Harpesaemoit Bo-

"% Qur =Gt (2 -ti8)* Gion' (tiat - Lhab)+ Grex (Lrg = T/e)- S

= (I7.(20~5)+14.(50~20)+12. (40-I5) 4,186 _ 41¢4 kpy.
'

BamaoMca TeMmepaTypolt NMOBEX Ta3os 3a KTAHoM Tr= 40°C, mo
HoMorpamMe 4.1 ana t; =185 d= 0,132 Xr/er c.r. ompexe-
JLAEM AJ - Da3HOCTH SHTANLIUA NHMOBHX I'asoB Ha BXo&e B KTAH z
BuxoZe u3 KTAHa: AJ = 4I0 xlix/kr.

OnpenendeTca KosPPuumeHT, yuMTHBAKui O6BOX JNHMOBHX I'a30B o=
viMo KTAHa: ‘

Qur 4164
= = 0,72
706 Gy -ad-b 13,12.410.1,072
Cpem-lesasemeaﬁaﬁ TeMIepaTypa BORH Ha Bxome B KTAH:

Gnb-the+6rex-Ths  _ __ I7x5:12xI5
t5 T Gnl *6rex B 17 + 12 oe.

CpenHep3BeleHHAA TOMISPATYPa BOAH Ha Buxone ®3 KTAHa:

tj-Bos Lios*oretr  _ _14x50+12x40 - 45.49C.
Gos +Grex I4+1I2 '
JKBUBaNSHTHHI pacxox Harpesaemoil Bomu:
Qur- 0,98 4164x0,98
! — - = 26,8 xr/c
G- Co-(tg"-tg') = 4,186x(45,4-9) /

3) PacueT NHOBEpXHOCTE TOILIOOOMEHA.
PacXoX THMOBRNX rasoB B 8KTHBHI! Hacamke:

Nc

1317

903-01~258.87
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y et

— V/' -8 g - r - =
70 273

= 12,12xI,072x0,72 25—;?—‘3:29 = II,8 M3/c.

CxopocTs IHMOBHX ‘'Ta30B B HaCauKe:

Whm— Yo = ILE - 6,80 /e,
r S - L73 u/
CropocTs HarpesaeMoift B KTAHe Bomu: -
Gs 26,8
tWy= - —2. N
5 Sﬁ"p‘pﬁ . I,SGXIO.‘Z.IOOO = 1,44 M/C-

Ilo HomorpamMe 4.2 ompegendeTcAa KOIPIMIOMEHT TEILIOOTHAYA CO

CTOPDOHH NHMOBHX T'a30B K TpyOKaM Hacamku:
d . 570 Bt .
r m2 x °C

Ilo HOMOrpammMe 4,3ompepedsAeTca: Ko3(fwmmeRT TelIOOTAATH €O

CTODOHH TPYSOK HAacaixku K HarpepaeMofl BOge: 0(5: 5466 Bt
Oc x M
KoafdmmenT TelLtonepelnaws:

K= c _ 0,95 _ 480 Br

[+)
e TS XN Cxm2
r %6 50 45 5466

JlorapudMIIeckas Da3HOCTh TEMIEpaTyD:
i i : " ]
ot (tr=ts") = (tr-ts') X

t,f - tﬁll
e t/'”" té.

_ (185-45,4) ~ (40-9)

én 185-45.4
40-9

= 72,200,

“

Mncy

138
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[loBePXHOCTE: TOILIOOOMEHE 3
.6
F'= QKT 0 - 4164.10 = 120 mM2.

K-al,  480x72,2
OTHOmeHHe :
Fxr-F = 135,8-120 _ 0,I2 > 0,05,
Fkr 135,8 :

r'4
CeROBATENBHO HEOCXONMM IepepacueT ¢ HOBHM SHAUCHEEM /o « [
¥4 -

Tpummaen  Cp = 35°C. .
4) TemnoGanaHcoEs# pacueT (BTOpOe MPHOJWKOHHE): DU Cr =35%
o tadmme 4.7 ompementerca @ = 0,032 Kr/KT; J: =II7,2 kxan/Kr.
Io Homorpame 4.1 pasHOCTS sHTansmER AU = 455 KIR/KT.
KoadgmamenT, yuMTHBAEUWM] OCBON IHMOBHX I'a30B CHpele/AeTCA 10
dopmyse
Qkr _ 4164
67 278 T TGeaset.on

5) PacdeT NOBePXHOCTH TEILIOOOMeHa (BTOpOe IDHOIMREHME).

= 0,64,

Pacxox JMOBHX T'a30EB'B 8KTHBHOU Hacapke:
oo
1/ .R . L2738+ TF
VaVr 8 Gop - S5 =

= 12,12 x 1,072 x 0,64 z%zg = 10,4 M3/c.

CKODOCTH JNHMOBHX I'830B B Hacazxe:

L’L,);:-—-—-—é/m-—— = —-—E—Q-';i-——-- = G,O M/’G.
r +

Tlo moHOTpamMMe 4.2 OmnpefenseTcs HOSPIMUMeHT TennooTISTX CO
CTODORH mmozam T430B K TPyOKaM Hacanxa: A = 529 Br
M2 °¢
Keoddummenr Temronepenawy :

Tncy

- 903-01-258. 87
139
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- 7 - — & ~52,088 |
0
0/( A o/( I, 0002 I w2 x°C
r 5 529 45 5466 ‘

JlorapufMrdeckan pasHoCTs TeMIepaTyp:

Atl, (tr-t5")- (tr tﬁl) (185—4__.‘.‘.11:.(.3_5:_9L_ 67,6°C.

PR gr” - éf&, £ 185-45,4
35-9
TIoBePXHOCTE TEmMIOOOMEHA
b > 103
R F=_%_%Q__ 4164.10 = I34,9 M2
44 452x67,6
OTHOmeH7e
-@%’5—- = 135,8-I34,9 _ 4 006<0,05.
’ 135,8

PacueTHAA DOBEDXHOCTH /[ MpAKTHYECKY COBISJAST C IOBEDXHO-
cTel0 KTAHa. TemnompomaBopaTenbHocTh KTAHa cocTamuT QKT =4,164
MBr, TeMIepaTypa NHMOBHX I'a3oB yMeHsmaercz ¢ 185°C mo 35°C.

L1}

et
fosred

140
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8.

TIPYMEP ASPOIVHAMUYECKOTO PACYETA
TA30BOTO TPAKTA KOTHA C KTAHOM

" 903-01-258,87

Nincr

141

Kormposan SETETD7 747 dopmar Pl




Pscur BuTIOJAHEH InA kotya IM-50-I4 ¢ yoraHoBro# KTAHa~4,5VT.
Metomsxa pacusra, dopuyny um rpadExu B3ATH ¥3 /9/.
PacyéTHAA CxeMa I'30BOTO TpaKTa NpuBejieHa H8 pUC.8.I. I'azoBuit
TpakT Kotaa IM-50-I4 ¢ KTAHom-4,5YT usoGpameH Ha puc.8.2.
PacuéT BHNOJHACTCA JJIA JEeTHEID pexm:Ma. padoTH xomnmoﬁ. B pacuére
OpUHATO, YTO B JIeTHEM pEXnMe K3 BCeX KOTJIOB KOTeJbHOR padoTamT
xiBa xomia IM-50-14, ' .

3a OOHMM S KO'IOB ycrTaHomieH KTAH~4,5YI'. TemmoBsaa Harpysxa
KOTJIOB B pa3spese Ioja pumnATa nocToAHHOR., B Tammx JCAOBAX pacudT
BHINOJMHACTCA A JETHETO peruMa, TAK KSK B JIOTHEM peXuMe CaMoTATa
IEMoBoft TpyOH HMXe, 9eM B IpyTHX DeXuMax ¥ IOSToMy odliee CONpOTHUB-
JNeHve ra30BoI0 TpaKkTa Kowia IM-50-I4 GyneT MaxCHMAJBHEM.

Nnct

903-01~258.87
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9, IIPMMEP PACYETA SKOHOMUYRCKOH
SOPEKTUBHOCTHY IIPH YCTAHOBKE KTAHa
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PacuéT punoaxeH AIA KOTeNbHOR ¢ IBymA Koraavm [KBP-6,5~I3.
Sa onHMM ¥3 KOTJOB yCTAHOBJEH KTAH-é,BYT. YoranoBka KTAHa 3a BTO~
PHM KOTAIOM N0 YCJIOBUAM KOMIIOHOBKM HEBO3IMOXHA,

B KTAHe mpemyemoTpen monorpes zo 50°C uacT BoAH IAA TEXHO-
JIOTHUeCKI HYXJ, TpehpUATHA, '

Harperaa Bojla MOCRENOBATENBHO MPOXOIAT o6a OJOA HACAUKH
KraHa. B I cmeny sola hocie KTAHa nanpaBafeTcs Qenocpencmemio B
noZoTpeBaTeNs TEXHONOTUYECKOR BoMH, rae ZoTpeBaeTcd IO HeoCXomu~
Mol TeMmepaTypH, W NOCTyNIaeT B TEXHOJOTHUECKHE anmapaTH. B TeueHue
2 7 3 cMeH, B MOMEHTH, KOI'JAa HOTpelieHue ropsdedl BoJH HA TEXHOJNO~
™o OTCyTCTByeT, BoXa m3 KTAHa 3aMoNHAET CaR~aKRYMYLATOP EMKOCTED
50 M3. Bolia 3 0axa pacxolyeTcf B reuehme I cmenH, U3 Gaka Boma
NOCTyTIaeT B MOIOTDEBATENH TEXHOJNOTHYECKO! BONH OIHOBPEMEHHO G BO~
Io#t, HemocpenorsBenno Harperot B KTAHe. Ilocse 3amonnenms Oaxa KTAH
OTKINYAETCA HA 3 4aca. ‘

9.1. DupeneieHEe TOZOBOTO KONMYECTBA YTUWIMIVPOBAHHOM
TOILIOTH ¥ TOIIMBA )

KosrdecTBo yTWmsSHpoBaHHOR TENNIOTR B PAcCMaTPUBAEMOM IIpmMepe
CKISNIHBEETCS U3 TEINOTH HAaTpeTod BoMiH, NocTymamme#t HemocpeACTBEH~
Ho oT KTAHa K moTpeCHTEN0 B H3 TEIJOTH BOJH, HSKOWIGHHOH B Gake~
axKymynAaTope npu pacdore KTAHa B MOMEHTH, KOTZA norpeGaeHEne OTCYTCT~
ByeT. IIpy wicye 4acoB padoTH no'rpedn'regxeﬁ N cy7r.=11 uac/cyr,

(8 wac, ~ I oMeHa; 2 uyaca - 2 oMexa 1 I 4ac -~ 3 cMeHa), o0béMe

- aie B

NP Y

Gaxa~axkymyarropa. G = 50 M3 @ Temmepatype moZorpesa BOMH
AT 3 = 43°C(cornacho TenmomoMy pacusty), cyrowmmft pacxol yTEIE-
SMpOBaHHONM TEIIOTH COCTABHT:

[Nwct

160 4
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" Qoyr, = @ * ncy-r.f"gag > Cs .. at

RTAH B’

TIE  Quppy ~ TemrompomsBommrenbHocTs KTAHa, Quppy = 0,9 Tlx/x ’
" {COTVIacHO TEMNOBOMY PacueTy);
4,186 xlix
KT srpaln

~ TEIJIOEMKOCTE BOJIH;

B

Qogr.~ 0+8 x IT + 50 x 4,186 x 48 x 107 = 18,9 Imw/oyr.
lpr wicre padoumx mmett B rony N pag. = 260 eyr. romosoft

PacXon yTIWINSHPOBaMHO! TEIIOTH 6yJeT pEBeH:

Qrox = Qyr. * N pas, = 4,52 x 260 = 4939 Tiix/roz.

Korésn IKBP~6,5-I3 npy paGoTe Ha NpAPONHOM Tase EMeeT K.I.I.

7 x = 0,92, _
Torng sXOHOMUS FCAOBHOIO TOIWIMBA COCTaBASET!:

. 168
B o %ron - 10 4939 x 10°
TON ) = = 183 TyT/TOR,
q Py 2%0210,92
H y.T.
P
roe @ ~ TEILIOTEOPHAS CNOCOCHOCTH YCJCBHOIG TOILIRBA,
H ,V-T.

KKan/Kr.

9.2. Onpellenerue JNONOJHUTEABHOIO PACXolla 3JIEKTPOSHEPIVH

JonosmmrenbHut paCXOR SJAEKTPOSHEPIWH Ip# pacdoTe yTHAN3ALTIOH—~

HOR YyCTaHOBKH CKASIHBAETCA K3:

- pacxolla Ha NpUBOR AHMOCOCEZ A NpPeoROJICHMA JNONOJHRTEILHOIO

CONPOTHRICHYA, BHSEQHHOTO ycTaHOBKOE KTAHa;
~ pacxolia Ha UPMBOX HACOCE CHCTEMH OPOWSHMS;

903~01~258, 87
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¥
-~ pacxXoja HE NWMBOXL HACOCA TEXHONOTMYEecKo# BOIH LA Ipeoio~ !
NReHUA JIONOJHUTENEHOTO COUPOTHBASHES KTAHa M TpyGONpOBOJOB HORKIIOYE~ i
s BoME K KTAHy.

§

Ilo pesyapTaTaM a3pOIMHAMUYECKOTO ¥ I'WAPABIMYECKUX PaciéToB l;

" ¥ B COOTBETCTBHEM C DeXWMOM palOTH OGOpPYIOBaHMA ONpeZesaonTcsa ACioN -
HuTeMBHaA moTpedafemas mMommocts ( A ) m wmeso wacoB padoTH BsKTe
ponsrrarened ( € ). Ina wamero mpumepa: - .

N,wr T, w0 ;
IHMOCOC 0,84 . 5460 H
HACOC OpOMEHMA I,2 5460 '
HACOC TEXHONOTWISCKO! BOJH 0,6 2600

Toraa NOTOJHETENLHHE PACXOR BJICKTPOSHE pIuM:
aq
an-sNI '('I +/V2 'Tz +N3 .ng

= (0,84x5460+I,2x5460+0,6%2600) x I0°° = 12,8 MBr +9/rol.

9.3. Onpeznesenue axoHoMryeckol sddexTuBHOOCTH
9.3.I. OnpenencHMe HANMTANLHHX BAOXEHWt

Hamure/nHHe BIOKEHMA ONPelleNIATCA OyTEM COCTABIEHAT CMeT HA
ZONOJHUTENBHOS , CBA3AHHOE O MEPONPUATEAME [0 §THI3AMMM, oGopy-~
IOBAHMe U MaTepuasH, B HameM nmpmMepe B o0BEM 3aTpaT BKIOYEHH
KTAH-~0,8YT, macoc opomeHmd, Gak opouwamuiet BoIH, CaR~-aKRYMyJAITOp,
NORKTNYAKUMS TASOXOXH X TPYOOHPOBOMH G 8pMATYDOR M META/LIOM LA
EX KpeIIeHVA, JECTHWIH # MJIOWaAKH ANA OCCIYRMBAHMAR, KOHTPOJILHO-
H3MePHTENEHHE npﬁdopu. aJexTpoalnapaTypa, USONALMOHHHE X CTPOUTE b~
HHE MaTepHaiH. : ok

w

he incy
903-01-258.87
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vl

B o0BEM 3arpaT Takke HeOCXOMMMO BRJINYHMTD TEII00GMEHHUKY ,
AyCmpyniie Harped NOTOKOB BoAy B KTAHax npm mx OTKMOYEHIH o A

CToMMOCTE 0COpPYNOBAHWA, MaTEpUalioOB, MCHTAXHHX M CTPOMTEJIBHHX
padoTt onpe,ue:xeﬂa' N0 MelCTBYDIMM LEHHWKAM B NpeficKypaHTaM ¥ COCTa-

3aa K= IZ‘THG.D.V(S-

9.3.2. OmpejedeHue IONOBHX SKCIUIYATALEOHHHX DPACXONOB
¥ NpUBEeNEeHHHX 3aTpaT

BaTpaTH Ha BAEKTPOSHEPTMI IPW 3HAUCHEM 3aMHKALINX SaTparT
Bag, = 20 pyG./MBTed pasuu:
Son. = 3o, * dpon = 20x12,8 x 1075 = 0,26 mHC.pyG./TOR,

TaKk K8K CTOMMOGCTE CTPORTENBHHX padoT B oomelt cymme 3aTpa®™ B
HaleM NpEMepe HeBHAUMTeNHHB, SaTPATH HA aMOPTM3AIMD ONpeneiAeM B
pasmMepe 8,5% or KanproOXeHmit:

S g.= 0,085 + K = 0,085 * I2 = 1,02 Tic.pyS./Tox.
BarpaTdH Ha Texkyupdt pPeMOHT: "
,s'T.p.: 0,2 *)S gy = 0,2xI,02 = 0,2 THC,pYO./TOR.
YoranoBka KTAHa B KOTeabHoft He TpedyeT IONOJHATENHHOTO OGCIAY—

XuBapmeIo NepcoHana, MOSTOMY S8TPATH Ha 3apadoTHYD WJIATY HE YWATH-
BapTCA., TOrMa mpouMe 3aTpaTH:

’SH}).: 0.3 '(SaM + ST.D¢)=O’BX(I'02+O’2)= 0.37 THC.pyG./I\')n.
CymvaphHe TONOBNE DKCIIYATAIMOHHHE PacXONH:
S roSom, +1S gy + Iy + Spp, = 02602 4 0,2 4

+ 0,37 = I,85 THC. ,VG./I‘OJI.

Mucr
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Tax Rax KTAH #ABIAETCA HOBHM TeIIOYTHJIM3ALMOHHEM 0COpyIAOBamHMeM
1 ¥ OTHOCHTCH K Hoiaox_z TeXHUKe, HopMaTHBEHuR KosffMimeHT CpaBHUTENBHOR
sroHoMmmyeckoll addexTuBHOCTH npmmaem-pésm En=0,I5. Torma npu-
BeJIcHHHe 3aTpaTH IpU YCTaHOBKE KTAHa-O,éYI‘ B EKoTeJsHOt paBHH:

8= Spop+ By * K = I,85+0,I5%I2 = 8,65 mhc.pyd./rox.
9.3.3. Onpenencmue sxoHoMuueckoro sfdexta

Oxoxomuyeckut s@dexT npu yeraHoBxe KTAHa ompelesfeTcA pa3Ho~
CTBED MEXLy CTOMMOCTEN CHKOHOMISGHHOTO TOILIMBA M IpUBEJEHHHMM 3aTpa-
TamM¥ Ha MepolpmATHA N0 YTWIMBALWM, 3aMHKaouiMe 3aTpaTH Ha apApOI-~
Huft Ta3 LA HaWeTo NpuMepa PaBHR 3¢ = 60 pyd./T y.T. Torma cTOM-
MOCTE C3KOHOMISHHOIO TOIVIMBE WIK NpMBeIEHHHE 3aTPaTH N0 Oa3HCHOMY
BapmaHTY &

8= Sy =3, = Bpoy= 60xI8XI0™ = 10,98 mc.pyS./rod
HaporzoxoaaficTEeHHHA skoHoMAgecku#t addert:
9=34~3= 10,98 ~ 8,65 = 7,33 THc.pyS./TOR.

. XospacuéTHuit sxoHoMudecku#t afdexT onmpenenseTcA Mo [1eHaM TOll-
JyIsa u aarémpoax%epm Ha NpelIpUATHIH, KOTOPHE IIA Hamero IpuMepa
pazrd Il = 28 pyG./r ¥.7.; I; = 23 py6./MBreu.

NOpupocT NpUCHIM HA DpeINPUATHE:

=1 *Brop - Smn =l *Brog ~thox *Oron S an~Srp~Snp =
= 28xI83xIO"3-28x12.8::10"3-1.02~0,2—0,37=3,19 THC . py0./TON, X
XospacuéTHut sKoHOMMUecKuit afdexT:

5;= a4l * K= 3,1940,I5xI2)= I,39 muc.pyd./Tom.

Nuct
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10, VBMEHEHME BHXOHHMHX HAPAMETPOB TEIICHOCHTEIEH]
NP VBMEHEHVM BXOIMHX MAPAMETPOB TEILIOHOCHTEJER
B KTAHe-YTWIMBATOPE

903-01-258.87
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Trmopan KTAHoB-~yTIWmM3aTOPCB PRCCTATAH HA HOMMHAJNBHHE Hapa-
METPH KOTJOarperaToB NpyM yciaopuw , 3ro B KTAHe rpeeres Bola ¢ 5
Zo 50°C, Hepemxo B mpolecce axemnyaTamum KTAHa BXoXiHHe napameTpH
TEIIOHOCHTENet M3MEHADTCA, NOSTOMY BAaxXHO 3HATH BUMAHNE HTHX H3MEHEe~
HE Ha XapaKTep MSMEHeHWd BHXONHHX HApaMeTpoB TelJOHocuTesel,
Kpome TOTO, B npoliecCe NMPOBEPOYHOTO pacdéTa SHaHMe® TOIO, KAK M3MEe~
HAWTCA BHXOMHHe NapaMeTpH TEIVIOHOCHTeJel# Npm m3MeHEeHMM BXOJHHX Na—
pamMeTpoB, CHOCOGCTBYeT Goyee CHCTPOMY HOCTIDRGHVI OKOHYATEJBHOTO pew-
SYNBTATA.

B IaHHOM pasfiefle NPWBENEHH DPESyAbTATH aHANMM38 M3MEHEHNA BHXOI-
HHX DapaMeTpoB TEILIOHOCHTeNel Nmpm M3MEHeHNM BXOJHHX IIapaMeThnoB.
AHa/m3 NPOUSBOIMICA HE OCHOBE JIBYX ypaBHeHm:

-~ TEIIOBOTO F= _...g.lﬂ..._. (10.1)3
K-Atz.
~ TemnotanaBcoBOIO (10.2).

[+
QKT=C§ 'GB . At5= 706 «B .GI' 'AJ.

Ha ocHOBaHM®M yPaBHeHUt LA oOmMero cjaydvas NOJYYESHH Caelyuimue
ypaBReuns, NOSBOAAMIME ONpelesMTh BHXONHHE HapaMeTpH TeIUIOHOCKTE-
aefl B TenNONpoR3BOIMTENEHOCTE KTAHA nim w3MeHEHMW BXOJHHX NapaMer—
pOB TemnoHocmTeNelt : ‘ - (10.3)

ad:wr  adwr’
Atl,'K - A'&,"K'

T

Wr'-ad! ‘At,}l- Wi
Wr-ad = atg-wp

fincy
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rne aJd, Wr, Wg, at8,4C,, K - . = napamMeTpH
TEMJOHOCUTENE! B pacYETHOM pexumMe;

AT, 65 W', ats! atl k! ~ rnapamMeTpH TelJIoHO-~
cuTeseh NpU YCNOBMAX, OTINYAGUMXCA OT pacuSTHHX.

PesyapTaTH pacuéTa A HEKOTOPHX HauboJee YacTo BCTpevalumxcd
ciay4aeB padoTH KTAHa-yTHiM3aTopa NpMBOZATCA HIKE:

I) yBeqmueHue pacxolla HarpeBaemot BOJH npu NOCTOAHHOM pacxcie
IHMOBHX T'a30B.

[Ipn yBeJMYEHMH pacxolia Harpesaemolt ,éonu B KTAHe npamo mpoliop—
[MOHaNBHO YBEJMUYMBAETCA CHOPOCTE BOIH B aKTUBHOX Hacalxe., YpaBHe~
HUA WIA pacuéTa cuaelyoume:

ad  _ag

Al K~ — Ak’ , (10.4).
aJd’ stg' Wy 0 TR Wr=tr
AT T até- Wi :

PesynpTaTH pacuéTs MokasaHH Ha rpadmwex proyHxa,IO.I.

llo rpafwxaM MOXHO ONpeNeJMTH YBEINYEHME TEILIONPOUZBOINTE b
Hocrtn KTAHe npum yBesmueHumm pacxola (CHopoCTH) HarpeBaeMoft BOIH.
Ipw 9TOM HeOOXOIUMO YYHTHBATE, qT0 BHXOJIHHE TemmepaTyps HarpeBaeMoit
BOJH ¥ JHMOBHX I'a30B N8iabT.

Tpalme@ maMeHeHws i-er.meparyp BOIH ¥ JHMOBHX I'@30B Ha BHXOIE
73 KTAHa mocTpoeHH M3, yCJORMS, YTO B PAcYETHOM pexuMe t 40°C »

'C' 5°c. Npn .upvmx 3HaYEeHNAX t" 'l t' B pac4&THOM pexmMme

xaparwep U3MEHEeHHd TeMiepaTyp B pexnMax, owmqamnxcf: OT pacvuéTHOTO,
COX.DAHUTCA, OIHAKO aC6COJIOTHHE BHAUCHUSA TeMIepaTyp OYAyT HECKOJBKO

VBHHME,

Mucr
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!
2) Uamenenme pacxola JHMOBHX Ta30B:
8) B cliyyse, KOTJNa H3MEHEHHE pACX0Ja NHMOBHX I'a30B NPAMO IIpO--
TOPIMOHANEHO U3MEHEHI pacxolla HarpeBasMoR BoIM

wr w3z
[} 1
r Wg s CHCTEMa YypaBHeHWHX

"

OJIeJlyoman i ad- IIJ;' - A\?I‘M" )
ate K .- At K
“A 7 Aty (10.5)

AJ T Tats

PacuéTH NOKA3HBANT, YTO B 5ToM CJyvYae TeMlepaTypH TemIOHOCH-
Teneit Ha puxolle ¥3 KTAHa-yTnmsaTopa He MEHADTCA, 8 TENNONPORSBOM~
TeasHOCTE KTAHa WSMeHAETCA HPAMO HPONOPIMOHANBHO PACXOAY NHMOBHX
rasoB. '

TaxaM odpasoM, B CAYRae BeOOXOIMMOCTH (Hanpmep,'crecxemiax
KOMIIOHOBKa), MOXHO yCTaHaBRIMBATE 3a komiemy KTAHW, npelnasHaueHnue
VI yOT2HODKM 38 KOTXaMu MeHblieff npouwssemuresBHOCTH. IIpH eToM MX
HOMEHANBHAR TeIUIONPOU3BOIUTENEHOCTE MOXET GHTEH yBeaudeHa Io Tpedye-
Mot 3a ¢uéT nmponycka CONEBMEIro pacxofa HarpeBaeMoit BoJH ¥ JHMOBHX
Ta30B uepes ammapaT, OFHAKO CJlefYyeT yUATHBATH, YTO B STOM CJydae
- IHMOCOC X HACOC [MPKYNAIME BOJH uUepe3 HacanKy JNOJKHH ¥MeTh HeoOXo~
IuMuit samac Mo HAmOPYy IR oCeCleYeHUsT MPOIyCKa MOBHMEHHOTO pPacxola
IHMOBHX TasoB I BOMH; ' '

6) B caydae JMCHBIEHUT PacXola FHMOBHX I'aSOB IpU IMOCTOTHHOM
pacxolne Ha;:'peBaeMoﬁ BoBH ( l(); =cbns‘lf '} cucrema ypamHeHut ciendyn~
mast:

Mwey
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(10.6).

PesympraTH pacuéra moxasaHHd Ha rpaduxax pucyuxa I0.2. 5
YueHsenne pacxofia IHMOBHX Ia3CcB NPA MOCTOAHHOM PacXole '
HarpeBaeMoll BOIH NPMBONMT K YMEHBWEHMI HE TONBKO TEIUIQNPOM3BOIN~
TespRoCcTY KTAHa-yTumzatopa, HO M K YMEHBUleHWN BHXOHNHHX TEMIepa-—
Typ HarTpeBaeMoil BOJH ¥ EHMOBHX Ia30B.

3) Msmeneﬁﬁe BHXOJHHX [apaMeTpoB KTAHa-_ﬁ'x'wmaaTopa npy Ha~
yanpHoll TemmepaType rpenumelt BoIH 20°C (smMecto pacyéTHO# TeMiepaTypH
5°C) ¥ m3MeHenme pacxojla Tpemiuell BOIH.

Cucrema ypaBaem I pacyéTa cienyomas:

ad _ _ad!

AT, -K At/ K’
2J 4 th . ws'
2ad At Wi

(10.7).

PesyaeTaTH pacuéTa. noxasaHH Ha Tpafwkax puoymka I0.3.

Ipr nollaue B AKTHUBHYD Hacalky BOIH C Temuepartypolt 20°C muecro
BOIH C TemmepaTypoit 59 TeIUIonpor3BouTebHocTs KTAHa nomaer (mpu
NOCTOSHHOM pacxole HarpebaeMoit BOIM).

Pemag npencwés.ne;m,vm CHCTEMy ypaBHeHwi, MOEHO NMOAYYMTH, UTO
OpM onpelleJIieHHHX COOTHOWEHMAX M3MEHeHMA CKopocTeit HarpeBaeMol
BoIl, Temnepa-rypa' eé MOXeT MpPEeBHCHTH TeMmiiepaTypy MOKPOIO TEpMO-
MeTpa, COCTABANNYH A IHNMOBHEX ra3oB, o0pas3ymuMXcA pY CHATAHAK
npupolHoro Tasa, ~ 56 + 60°C,

%

Mucr
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OIHaxo HeoOXOI¥MO NOMHATE, YTQ TemuepaTypa Harpesaemolt B
KTAHe BoNH orpaumiuBacTCA TemiepaTypolk MOKpoTo TepMomeTpa. CHCTeMa
ypaBHexuit aToro fakTa HE yUATHBaeT, noamﬁy NeACTBUTENEHAA TEMICw
paTypa Harpepaemolt sonu'byne*r\B STUX CJAYUYAIX HERE, UeM IOJIYIacMad
B pesyibTaTe pacuéTa. YBearicHWe pacxofa HErpeBaeMolt Boan (mo
CPABHSHED ¢ PACUETHNM BHAYCHHMEM) NOSBOJHAET ymem;ﬁm'rs nellgHAe Tem-
JontporssouTensyocTs KTAHa npn rnosawe BOEH © Tenmepamgpoﬁ 20°¢.
lIpn yBeJMYEHME pacxola BoIH B BBa& pasa TEMJONPOW3BOIMTEIEHOCTH
KTAHa ocraHeTci paBHoX pacuéTHOR, QUHSKO IPE 2TOM HA(VINAIETCH NSNS~
HHEe BHXOZnHOH TeMnepaTypR HarpeBaemoil BOIH. .

HosyyeHHHe pesyNBTATH, NPeNoTaBIEHHHE Ha rpafuxax, NO3BOARDT

OLSHATH BO3MOXMME IManal0H M3MEHEHUR TelonpouseoiuTensHocTd KTAHoB
¥ sHaveHuil BHXOZHNX H4paMeTpoB TEIJIOHOCHTeNef B KTAHAXw-yTWMS8TO='
pax, BO~IIEPBHX, NL# ycTaekoBKe KTAHOB 114 padoTH ¢ OTMYALEMHACH OT
PACUETHHX SHAYEHMAME BXOTHHX I&peMeTpoB Termoxocn"renen, B, BO~BTO~
PHX, IpM HASMEHCHUE pe’yMa padoTH, KTAHoB B mpomecce SKCILLYaTalyH.

903~0I-258. 87 et .
170

. Ka}zunoun

Qopmat Ad ?89f7~a/ 77



Q-
207

by
-

S

N
SR IAN

5

wg’
7% 200 WE

ry W0 1%

3
\\é

p N
H \

ey 10 125 50 (N 200 wg

g
4
44 \ \
w0
* ' - Y
10 125 150 15 20 we
Aue 101 [pogury usmenenut Sosodmsix  nopamempol )
Peronomeney Q0 UNEAERLY chopocimy 2peloenad

& ATAHE- y[rimudaimape gy RocmoRkmon:  pacxode
ool 20358

I
L3 -01-258. 87 luvf

2296707 7177 Popmam Ak




e g5 g @ g8 9 (0 W

L0495 g6 g1 g8 g9 (0 Wr

40T~ /

wr

- 05 g5 @ 98 ¢ p W

Pue. 108 [papury usmenenup bixadrerx  mapamempol
eLNOHOCUTERY MDY YSHEHEN U CREPOCIIY ObiMabelX

20006 G ATAHe-YImunisamape 7 NTaLTmossHan Jaude
Ha208 aemad‘yiaib/ 7 :

e

3 -0/-256.87 172

Ao on @E«Zg * ‘ﬁopnam Ay 2962~ 01




n

8.N0nod:

U goma|83am.uHENY .

Ansbors /

7

Qxr
{00 axr

Ll 125

73

3

25

-~
]
S
S
KN
]
s

g

{00 125

Aue. 103, %m/w USMEHERUS EoinDa) ik
1

- . WA
150 155 200 Wg

gpanempol
//zg;{fw/ne/au’// wmwﬁw/poég% de,aed’amqé
6/

QoK M EDQITIYP0 JOLDEEIENTT
7 POCTORKKON Pacxode Fsimobslx 20508

/ bp =20 c)

905-01-258. 87 F

22967-07 775 $opmam AX




II.

JUTEPATYPA

. Ansbom L

Baam. wnn. Ne

Moanwuce » aava

903~0I-258.87

Mncy

74

Vins. Ne noan

Konnposan

Sooea Al 2098 -0 750




1

Ansbom

T lov

Baam. wws, Ne g~

TNognuce u pava

Wus. Ne noan.

Il

4.

5.

6‘

T

8.

9.

IO -

II.

I2.
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"Meramtyprua”, M.,1972. ‘
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ledemor T.K., Bammidepr AdO. ¥ Ip. "KalueyroButesm ¥ EX
npUMeHeHue 3 rasoowuerke". 063opHama mH@opMaIMA,
IVHTIXIMHEOTEMAN, 1974,

Coporam 0.J1., Hemunosa J.4., Kyswmum H.II Xmmqecnoe % Hef-
THHOE Mammcrpoemte , 1968, ¥ 8.

"Tertopoll pacuérT KOTENBHHX arperatoB” (HoyMmaTusmMiEt MeTonl),
"dgepma", M., IS73.

"AspoIpHaMMuecKalt pacudT KOTEJBHHX YOTSHOBOK" (HopMaTHBHHI
MeToR), Jewmmrpan, 1977.

Ierapes H,B., Bapkodos B.B. X Ip. "Koxtmrmonxposaane BOS,IU]---
xa", M.;I953 .

T2 paBim e o Kl .pacv;éT KOTeJBHHX arperatos" (mopMaTwsHul
MeTox) , M., "Sneprma", 1978.
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JIeHHNX TpefNpuATEt, M., "SHeprma®, I970.
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NPYIOYEIVE I

KAIUIEYJIABJIMBAHVME B KTAHax
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. B KOHTAKTHHX TEIVIOOCMEHHKAYX ¢ aKTHBHON Hacanxolt, MCHOAB3YI~
HX XUAKOCTD AIA ©pomeHus Hacam. BOSHUKSET DPoGIeMa OTIENeHnA
Kéneuﬂoﬁ BJAr¥ 38 HaceAxo#l OT IHMOBUX TI'a30B. ‘

Jinst pasnenerua IBYx$asHHX NOTOKOB, I'le OAHoH hs az ApnASTCHA
RUIKOCTDB, HMCIOAB3YOTCA HECKOJNBKO MEXQHU3MOB OCARIEHMZ, B YaCTHO-
OTH, DPpaBUTAIMOHHHI, HeHTpolexunit, IuddysuonHuHE U SASKTPOCTATHIE-~
CHIH . N

[ipotece GpHBTOyHOCE B CeNapaTopaX ONpeleseTCA XAapaKTepoM.
B3auMOTeRCTBAT MeXNy AMAKOCTHO M Ta3oM, IIpu JOCTIREHNM onpelelieH-—
HHX KPUTHUECKMX NapamMeTpoB, pPeXMM paCoTH CeNapaTopoB MOXET Pe3Ko
HapymaTbci. BOSHMKAWNT TaKWe SBJCHWA, KAK BTOPMUYHHA §HOC yXE oCeB=-
meff EMAKOCTHE, pa3pylieHUe MJICHOYHOI'O TeYeHHs M Ap.

Bo Bcex aTmMX npo'ueccax HapymeHHe yCTORUMBOCTH IPOMCXOJUT Npn
JOCTIDREHUY TIasoM HeKoTQpo# KpuTHdeckoi CKOPOCTH, KOTOPafl SSRHCHT
OT xapaKTepa npoi;eccé , uauvecKux cnoﬁc'rn‘naammeﬁcwsynumlx cpexn,
a Takge OT reome'rpmeém pasmepos E fopvu ammapara.

IIp# KOHCTPYHpPOBaHMK CellapallMOHHOIO YyeTpoRcTBE I KTAHoB K
HeMy NpeIBIBIAICICH CIHeAyIliMe TpeCOBaHMA:

- BHCOKas yJNaBIXBamyafd CNOCOGHOCTE;

, = HEOOJLUoe 3HAYEHWS 8% POJWHAMKYSCKOTO CONPOTHBIGHUA;

~ KOMII@KTHOCTE;

‘- HeOGONBlAT CTOEMOCTD. :

' HomuTHE HCNOABBOBaTs AL KTAHOB npocTeiilie H3BECTHHE KOHCT-
PYKIMY CenapaTopoB, TAKAE KAK OCAIUTENEHAR Kamepa, B OCHOBE KOTO-
poit mexuT TPaBHTAMOHHHA NPHHIWMN KalJeyASBRMBRHUA, WIH HEHTPOGCX-
HHE cenapa'robu THIIS [MKJIOHOB - He YBOHYAMICH YCHeXoM ¥3-3a GOoJhimx
radapiTHYX PAsMEpoB 9THX BUIOB calapaTopoB ¥ THYIHOCTed KOMIIOHOBKHA
opomapyiero yCTPoAcTBa H aKTUBHOK HacalkM C TAKHM cemapaTopoM,

“

hadt “. Mwcy
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. HecneloBatusd paloTH CENAPATOPOB B PAsAMYHHX TeXHONOIWYeCKAX
YOTGHOBKAX NOKABHBADT, YTO B DPANE CJAYYAED CENapaToph pacoTanT
HellocTaTouHo SPPEXTUBHO N0 CIERYOUMM IpIIMHAM:S

~ HaYalbHOE BIATOCOXEPKAHHEe I'@30BOIC NOTOKA NpPEBHWAST JAONYCTH~
Moe 3sHaveHme, HEOOXOJHMOe I sdbexTUBKOR padoTH cemapaTopa;

~ IMaMeTp Kamnesb, OOCTYHakuux B KallJIeyloBUTeNb, H3MEHAeTCR

B CoJIBlIOM IpanasoHe, TO €CTh MMeeTCA JOCTATOYHO OOJIBICE KOJHKYeCTBO
Kallenb, IMaMeTp KOTOPHX MEHbUe IONYCTEMOIO LA NaHHOIO cemapaTopa.

AHajorwwoe ToNOXeHMe HalmolaéTcA npm pacoTe KTAHoB. Paamep
Kalleb BOIH, colepkamiefica B ynajdemiX IHMOBHX I'asax, KonelaeTcH
B UMPOKMY TpefeNax, YTO CRASAHO CO CJIOXHHM MEXaHW3MOM TEIJIOMacCo—
oOMeHa, mpomcxondupM B KTAHe. C onmo#l cToponn B KTAHe HPoMCXOIMT
YACTEIHOE WellapeHue BOIM, pachimiBaemoit dopcynkamu, a ¢ Ipyroft
LCTOPOHH - KOHJEHCALWA BONAKHX NAPOB W3 IHMOBHX ‘Ta30B.
UcnuTanma nepeux olpasnoB KTAHoB nokazam, 9TO OAHOCTyTNEHYATHE
cenapaTop He oGecnewnpaeTr Tpedyemyw sdPexTUBHOCTEL paGoTH, NOITOMY
B OKOHUYATEJBHOM BapuaHTe LA KTAH& OpUHAT GBYXCTYNEHYATHHA cenapa-
0P, o )

llepBas CTYNEeHD cemapally HCNOAb3yeTCA IJIA IPyCoTo OTHAeNeHUA
Kalenb U lpelHaSHAuaeTCA LA CHUKEHHA HaUalbHO! BISKHOCTH BTORPOH
crynen#t, Bo BTopofl yJaB/MBAWTCH KAV MEHBIUX PASMEPOB.

B KayecTBe NepBoft CTYNEHN HCNOJNB3YETCA KOJCHHHA cenapaTop,
olia u3 ero Momu(wkaimit NOKasaHa Ha fmcyHke ll-I.

B KoJieHHOM cenapaTope KanedbHad Bjara ¥3 Tasa cenapupyeTcA
nox BeilcTBEEM HEHTPOGEKHHX CHA H, JBETaACh OO BOTHYTHM NOBEDX~
HOOTAM JONATOK, CTEKAET B JOTKE, OTKYIA OTBOIHTCH B CJmMBHOI
HaTpyooK.

903-01~258.87 L
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maeaem

Ha naHHOM cemapaTope NPOBOIMIMCH 9KeNe PEMEeHTH /5/ npu ocesHx
OKOPOCTIX TAS0BOYO NIOTOKA 4 + 25 M/C X yAeasHOM KOJEYECTBE Kalelb~
Holt mumwocTH 0,05 + 2,0 J/M3 rasa, [Ipt 5TOM CpeiHEMEIMSHHHN pasMep
"Kanmesn B NOTOX® OLEHMBANCA B Ipefienax oT 60 4o I00 MKM.

HconenopaHua HOKA3aJM, YTO OCHOBHAA YACTh KAMNeENh yASBIMBAETCHA B
HuxHEHR opeJHelt- CEXIMAX KallleynoBUTeNd (cooTBeTcTBeHHO 30 ¥ 60% or
O0uWero KoJudecTBa), NPEYEM Kalum IPaKTHIeCKHd OCEJAkT TONBKO Ha BOIw
HYTHX NOBepXHOCTAX. llocne yorTaHOBKM OyHKepa ¥ BIArcoTOOHHOIC mHTKa “'
¥Ranoch NpelOTBPaTHTh BTOPUYHHA yHOC ¥ HOMRATH 5§PeKTHENOOTH cenapé-
mm ¢ 70 mo 95%. N
) Tlps mpMMEHEHHE IAHHOTO celapaTopa JATTUNPONpOM OTKA3AACH OT
BepxHell sonmaTKM ¥ OyHKeps M M3MEHMJI KOHCTPYKIMO CJAMBHOIO ycTpciicTBa.
JTH ¥M3MEHEHMA NPUBORAT K HE3HAUMTEJBHOMY yxyIueHwo afdexTmBHOCTH
KalUleyIaBMBaHAA celapaTopa, KO SHAUMTEJBHO YIPOWAlT €TI0 KOHCTRYKLIMD,

B xaduecTBe BTOpoA CTYNeHE cenapaldi NpUMEHEH BepPTUKANBHHE X3
JBSUfiHHE cemapaTop CM.pUCYHOK [I~2. B Rauw3uitHHX cemapaTopax npimMe-
HASTCH miepxmémmﬁ cnocol KaIeyJaBIMBaHUA

TR PeSKOM M3MEHEHWH HANPEBICHAS [BMXCHAS Ias0BOIO HOTOKA
TOMOWEI XaJISE KaluM IoJ BOSMeHCTBEEM UHEPUMOHHON CIUM CTpeMATes
JBETaTECA B NPEXHEM HANPARIGHEH, 4TO NOSBOJHAET B JanbpHelleM BuIe~
JUTH EX X3 I830BOTO NOTOKA. . .

IIp aHaymM3e TeXHMKO-3KOHOMMYECKUX NMoKaszaTexell kamieyaosuTenel
" /6/ ycraHoBieHo, w10 EHEePIEOHHHe CeNapaTopH WMEnT camie HU3KHe uﬁn—-
BelleHHHE 3aTpaTH. Kpome TQro, MHepOHMOHHHE CENapaTOpH KOMIBXTHH,

EMEDT HeoTBLoe @9poJyHaMIIECKOe CONPOTHRICHAE, NPOCTH B HITOTOBIE-
D,

Nucr
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B BepTHKaNBHHX RAJR3MAHEX CenapaTtopsX OTBOJ oceBuedl EKUIKOCTX

BOX . .
oceBiielt XUAKOCTY KaNenbHHN. IIpH KaleJBHOM OTBOJE XHIKOCTH NPE JOC—
TICREHWH KpPHTUYECKOX CKOPOCTH T'A30BOTO HOTOKA HalyoIaeTcA Takoe Ak-
JeHue, Kak "3axneCuBanue", KpuTHyecKas cicopocrs B BEePTHKAJLHHX C€~
napaTop8x B CpeBHEHMY ¢ TOPH3OHTAJBHHMM BHlle OoJlee, 4eM B 2 pasa.
(B BepTHKAJBHNX cemapaTopax NpA JNOCTHXKEHNMY KPUTHISCKOX GKOpPOCTH
Ta30BOTO NOTOKA HAGIOA2eTCA paspyleHHe IJICHOYHOTO TEYEHMA U “BTCw
pEraHEE yHOC" ocesmelt mumkocTy /7/).

BesuquHa KpETHYECKo# CKopoCTH Tasa A éemmaxmmx Rajoo3vite
HHX oénapa-ropon.. YCTAHOBJEHHHX B I'OPUBOHTANBHOM KaHajle, ompelend-
eTcsA ypaBHEHHeM:

-

- T\025 o
Kenst -1,69(5%) 20 (4iE) coséi]

u;(p=(0,35‘0,45)[ a4 7 M/c (n-I1),

TIe .
Keonst - napamerp, xapaxTepusymumfi MaKCHMAIbHYD HETDY3KY NO
rasy nna xomépemmc npoduaett (4nA BosMOTHX Mpofwmreir -
K=2I + 22);
X ~'cremems cyxocTH, %;
/?,7-",5 - BHCOTA, UAr # pas3BepryTas UMPARA RaJOSUAHNX NJIaCTHH, M;
2 « yron packpuTua npodund. ’
JlaNHasg 3aBECEMOCTS -CHpaBelIBE IPM HAUAJBHOM COJEpHaHIM
BiIarK oT 0 Zo 60%.

[Incr
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ViccnenopaHuA NOKA3BHRADT, YTO KPHTHYECKAA CKOPOCTH B MeX-
RaJWSHAHOM KaHaJe SaBUCHT OT yIVIa PACKPHTHMA aNNnapata ¥ oT pamuyca
SaKpyTIeHMA Xauwsd. LoaToMy Ipm BHGOpe XaimauiiHof Hacanuu caenyeT
0TI8BaTH NIPEJNOUTSHNE XAMOSH O ONTEMaXbHHM npofmreM (20( = 90°
9/B = 0,6 + I,0 mwm 20C = 120°, /B =~ 0,I).

JaTTHIPONPOM OCTAHOBEJICA Ha RaMoSHHON Hacalxe yIOJKOBOTO
npogmna 2 X = I20°, u/B=0,I.,

Ha pmcynuxe [I-3 moxaslaH HByxcTyNeHYaTHE cemapaTtop, DpEMeHeH—~
it B KTAHax.

Boza, yNoBIeHHag HE BOTHYTHX JMCTaX LEHTPOCEXHOIO yIVIOBOIG
cenaparopa NMepBoit CTYmeHH, CTekaeT B Eejola, W3 KOTOPHX TpyCamu
oTBomMTCH B NOMIOH cenapaTopa. Mocxe yIMOBOTO CemapaTopa NEMOBHE
TasH noaopamém ka I80° & momagaw? B cemeparop Il cTymemm, rhe
NPOKCXOIUT yRamimbapde Cojee MeJKMX Kanesds, Cenapartop I cTynenw -
. BOPTHKANBHER MHepIwOHHHA Xesmosultuult cenapartop yriosoro mpofmid. '

Ilpr BHwcaeHEAx Mo fopmyne ﬁ—I KPETHYECK3A CKOPOCTH B Bep~
THKANBHOM XaMposufiHoM celapaTope paBHa 10 M/c, HO, NpmIMAT BO
BHUMaHKe HEpPaBHOMEPHOCTH pacIpelleseHms moad ckopocTell B cenapae

Tope, & Takke, OCHOBMBAACH Ha NAHHHX /8/, pelleHO OrPaHETATH BO3~

MORHYI CpPelHND CKOPOCTE B callapalmoRHoM yeTpoicrse KTAHa mo 6 m/fc,
ApdexTEBHOCTD EAMO3UIHOTO cenapaTopa olpefiesAeTCA No fopmyae :

‘ - exo {00174 Px-to - XX
7 f ( = 87/1:«3 /\ -2),
e - .

XK~ cymma yraos mosopora, Zol= 270°%;
b - pacoromme mexny cocemmm xamsE, & = 0,029 M;
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W

dk ~ IMaMeTp, yAaBIMBAEMHX KANedb, M}

/% ~ LIOTHOCTH Kallexb, XKI/M3, mpu t = 40, o 1000 xr/M3;
U - cxopooTs B cenapaTops, M/c;

Mr~ DINEMINSCKAR BRBKOCTH TasoBoTo motoka, mpm T = 40°C
Me= 16,107 so/u2. L

BunosHenude B fopmyne H~2 pacuéTH NokasHBENT, HUTO n‘pnr ImameTpe
ganexs dp = 50-I00 MKM M CKOPOCTAX IasoBOTO NOTOKA I{JI =4-6 M/c,
sfPeKTHBHOCTE XaJD3MAHOTO CerapaTopa npndn.m:aemcx x I0(%. Ipm MeHs~
meM ImameTpe kanexb >ddexTUBHOCTH Cenapatopg NAJAET. Lo

' PopcyHKm opollapileTo yerpokcrsa KTAHa o6ecnevmBan! paCHHmMBa-
HME BOIR CO CPeIHAM HuameTpoM Kanejs 200~250 MKM, BHEYHTENLHO Npe—
| BHUAKIMM IMaMeTp Kenesb, NP XOTOPOM CENapaTeép oCecHSYMBAST Ha-
IEXHOe OTIieJleHME KareJbHO# BJaTX® OT rasoBOIC NOTOKA, TO €CTh MOXHO
ClexaTs BHBOJK, 9TO pa3paCoTaHHaA KOHCTPYRUMA ABYXCTYNEHYaTOFO Ce-
napaimoHHoTo yoTpokcrBa KTAHa nossoaseT lodruws BHEOKolk sddexTun~
HOCTE B YABJNEHIH opomalmeit BoJH ¥ olpaloBasmerocs ROHUEHCATa #3
IHMOBHX T'830B.
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