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BBEAEHUE

HaaexHocTh padoTh OapabaHHEIX KOTAOB
BO MHOTOM OIIpeAeAsieTCs "IIpaBUABHOM" (Ha-
AEXXKHOM) paboTON BHYTPUKOTAOBRIX celapa-
IUOHHBIX YCTPOUCTB. OT TOro HACKOABKO
“mpaBUABHO" paboTaroT cenapaliHOHHBIE YC-
TPONCTBA 3aBUCHUT AOATOBEYHOCTE I1aponeper-
peBaTeAs, 3allOPHON apMaTypPEhl, a TAKXXe pa-
bouyas KaMrnaHuss TYpOUHBI. Kpome TOro,
‘IpaBUABHAast” pabora cenapamuoHHBEIX YCT-
POHCTB CYIUEeCTBEHHBEIM 00pa3oM BAUSET Ha
HAaAEXHOCTh IUDKYASAIIMOHHBIX KOHTYDPOB
KOoTAd. OT “"npaBUABHOU' U HAAEXHOU pabo-
THI Cellapal{MOHHLIX YCTPOUCTB 3aBHMCUT TAK-
JKe€ BeAU4YHHa HellpepPbIBHOM NPOAYBKH, & 3Ha-
YUT U K.II.A. (HeTTo) KoTtAaa. Bce BMecTe B3s-
TO@ HAKAAABIBAET AOBOABHO XeCTKUue Tpebo-
BAHUS HA COCTOSIHHE U KOHCTPYKIIUIO Cella-

PALMOHHBIX YCTPOHCTB. B NpaKTHKe 3KCIAY-

aTAllH¥ KOTEeABHBIX YCTaHOBOK TIOC u KO-
TEABHLIX BCTPEYAalOTCsI CAYYad IpeBhillleHUs
HopM ITTO no KxayecTBy napa, coAeBbIX nepe-
KOCOB MeXXAY OTCeKdMH, MAAOWU KpPATHOCTH
MEJKAY CTYIIeHSAMU HUCIIapPeHUs], NPeBbILIeHUA
BEAWUYHH HENPEepPLIBHBIX NMPOAYBOK KOTAOB,
YCTA@HOBACHHEIX HOpMaMH, OrpaHuyeHuns na-
POBBLIX HAarpy30K KOTAOB IO KayecCTBY l1apa U
T.A. OAHEKO IIPpaKTHYEeCKOe Nocodue 1o HanaA-
Ke CelnapalOHHEIX YCTPOUCTB OTCYTCTBYET.

Hcnoab30BaHHe AAHHBIX PekoMeHAALIUM
[IO3BOAUT HNOBEICUTH HAAEKHOCTE H 3KOHO-
MUYHOCTh, @ TAaK)Ke YpOBE€HBb 3KCIAyaTalluu
KOTEABHBIX YCTAaHOBOK.

AencTteue PeKoMeHAQIIMH pacIpoCTpaHs-
eTcsI Ha DapabaHHBIE KOTABI C €CTECTBEHHOM
HUPKyAdliued paBaeHueMm 1,4-13,8 Mlla
(14-140 xrc/cm?).

YCNOBHbIE OBO3HAYEHUA
" COKPALLLEHUA
D — NapoONnpPON3BOAUTEABHOCTh KOTAQ, Kr/4
P — AaBAE€HHe, Krc/cm?
D, D, D — COOTBETCTBEHHO NapONPOU3BOAUTEABHOCTH 1-H, 2-1

A | Ll 1§

1 3-U CTylleHeH ucnapeHus, T/4

D

n, = ——5—-100 %, — COOTBETCTBEHHO OTHOCHUTEABHEIE IAPOINIPOU3BOANTEALHO-

cTH 1-M, 2-1 » 3-¥M CTyIleHeH MCIlapeHud, B % OT napo-

D

n, = —5—‘--100 %, IMPOU3BOAMTEABHOCTH KOTAAQ
D

ng, = —1—;11' 100 %
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D y
p=—L2.100% — BEAHYMHA HENPEPHLIBHOM MPOAYBKH B % OT IAapOIIPOH3-
D BOAUTEABHOCTH KOTAA

S ot Searr Seanrr Syayy — COOTBETCTBEHHO COAECOAEpPXXaHHe IIUTAaTeAbHOU
U KOTAOBBIX BOA 1-H, 2-1 M 3-U1 CTylleHeMn uclape-
HUS, MT/Kr
Na — KOHUEHTpAalUusi COAEH HATPHUA, MKI/KT
SiO,  — KOHLEHTpauus KPEeMHEKHUCAOTHI, MI/KT
w’ — OCceBast IOAbEMHasi CKOPOCTE mapa, M/c
W'  — CKOPOCTb BUTaHHs, M/C (CKOPOCTb, IP¥ KOTOPOH BEC KallAH
paBHSIETCSA CHAE€ a3POAHHAMHYECKOro CONPOTUBACHHSA)
H_ — BBICOTA NapoBoro odreMa, M
W,
k = ————==—== — yaeabnas Ge3pa3mepHas napoBas Harpys3kKa.
o g =P
g O n2
p
p'.p ~ IIAOTHOCTBL BOAHI U Iapa Ha AMHUM HAaCBIIIeHUs, Kr/M>
g — YCKOpeHHue CBOOOAHOIO NapeHUs, M/c?
C — KO3 (PHUUHEeHT NOBePXHOCTHOIO HAT)KeHHsS BOABI, H/M
b — MACCOBOe€ IIapoCOAEep KaHUue
C — K03 (PHUIIHEHT CONPOTUBAEHUSA
A, — NPHUBEAEHHBIN KO3I(PPUILIUEHT TPEHUs
K — KPATHOCTbL LUPKYASAIIUHA
W, — CKOPOCTL LIUPKYASIIIUM BOADBI, M/C
G, — Pacxop BOABI IO ONYCKHOM CHUCTeMe, Kr/cC
IIB — [IUTATEABLHAas1 BOAA
HI'1 — HACBILUEHHBLIX Iap
KB — KOTAOBAast BOAA
I — TeperpeThbin nap
[TBC — MAapPOBOAsIHasA CMeCh

CY — CenapalMOHHBIe YCTPOUCTEA.



S

1. OblLME CBEAEHNSA O BHYTPUKOTJIOBbBIX
CENAPALIMOHHbLIXYCTPOUCTBAX.
OCHOBHDbIE TEPMWHbI N ONPELENTEHNSA

OAEMEHTEI NapPOBLIX KOTAOB, B KOTOPEBIX
OCYILUECTBASIETCA OTACACHHE ITapa OT BOABI AU
CHU>KEHHE KOHILeHTpAallu COAeH B nape, Ha-
3bIBAIOTCS CeIapaliMOHHBIMH YCTPOHCTBAMU
(CY). CenapauyvOHHbEIE YCTPOMCTBA KOTAOB
ACASKHBI oOecrneyuBaTs (IPHU Pa3sAMYHBIX pe-
XHUMHBIX U BOAHO-XHMUWYECKHX YCAOBHUAX) Ha-
ASXKHYIO paboTy KOTAQ, HMCKAIOUAIONYIO 3a-
HOC COASIMHM IapolieperpeBaTeAss 1 TYpOUHHI,
PacCTPOMCTBA IMPKYASIIMHA U OTAOKEHHE
HaKHUIIY Ha 0o00orpeBaeMEIX 3AEMEeHTax KOTAA.
BripaboOTKa KOTAOM napa, YAOBAETBOPAIONIe-
ro HopMmam [1T3 (1], obecneunBaeT AAUTEAD-
HYIO0 HAAEKHYHO palboTy KOTAA H TYpOUHHL.

[IpuMmecH, copeprKaumecss B HaCBIIIeHHOM
Ilape KOTAA, MOTYT IIOINAAATh TYAa AByMs IIy-
TSAMU: B CBA3U C MEXaHUYECKHUM YHOCOM BAa-
r'm (Kameaek KOTAOBOM BOABI} U B CBSI3H C
HEIIOCPEACTBEHHEIM X PAaCTBOPEHMEM B nape
(M30HUpaTeAbHBIM BLIHOC).

Copaepykanne coaelt B nape C_ onpepeas-
eTcs 10 HopMyAe

C, =001 (w+x)-C,, (1)

rae C . — COAep’RaHMe ITPUMeceM B KOTAO-
BOH BOAE;
w — KO3 (PHIIHEHT MeXaHHUYeCKOoro

YHOCA, YACAEHHO PABHHIH BAAXK-
HOCTH napa, %. {(Paboramu OHWH,
M32U u MO 11IKTH nokazaHo, 4TO
KOHIIEHTPAILMA BeuleCTB B KalIAIX
BAATrd ¥ KOTAOBOM BOAE, U3 KOTO-
por 00pa3yeTcs nap, CAMHAKOBY);

K, — KOPPHUIMEHT PaClpEeALACHHS AQH-
HOTO COEAMHEHUS MeXAY IapoM
1 BOAOH (HeIOCpeACTBeHHoe (hu-
3UKO-XMMHYECKOe pacCTBOpeHHUe
BelllecTsa B nape}, %.

AAST KOTAOB HH3KOrO M CPEAHEro AaBAe-

HHUA X = (0 AASL OCHOBHEIX COAEH, 110 KOTO-

p .
pHIM HOopMupyetcs nap (Na, 510, u T.A.) [2]. Y
KOTAOB BBICOKOTO AaBAeHus (Ps > 70 krc/cm?)
HapsAy C KanoeAbHBIM YHOCOM HMEEeT MeCTO
3HAYUTEABHBLIH HU30MpPATEeALHBIM BBIHOC pa3s-
AHYHBIX COAEH, NPEeXAEe BCero KpeMHEKHCAO-

THI (S510,). B cooTBeTcTBUM C 3TUM M NpPHH-
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MK NOCTPOEHMS CeNapalfUOHHEIX YyCT-
POHCTB KOTAOB CPEAHEero ¥ BRICOKOIO AdBAe-
HUSI PA3AWUYHEL

[IpoxoxpeHne mapa yepe3 CAOH BOAHI
(0apOoTasK) COMPOBOKAAECTCH OTPHIBOM KalleAb
BAQrH OT 3€PKaAa HCIAPEHHUSI U MOCAEAYIO-
MM ux 3abpocoMm B napoBou o6 beM Oapaba-
Ha. B OapabaHHBIX KOTAAX npouecc dapdoTa-
JKa INPOMCXOAHT B IMAPONPOMEBEIBOYHEIX YCT-
POUCTBAX, B AKIPYATHIX NOTPYXHLIX AHUCTAEX,
B AIOOBIX APYIUX cenapaljMOHHEIX YCTPOH-
CTBAX IIPU IIOABOAE Napa NOA YPOBEHBb BOAELI
OapabaHa; YCAOBHO K 0apOOoTaKHOMY NpoIfec-
CY MOJXKHO OTHECTH U TIPOLECC pa3peAeHUd
rapa OT BOALI BO BHYyTpHOapaOaHHBIX U BHI-
HOCHEIX IIMKAOHAX (TOABKO TaM HApPSAAY C
npoueccoM DapboTarka MAET M IPoIecC HHEep-
IIMOHHOI'O pa3AeAeHHUs napa oT BoAsl). OOpa-
30BaAHHUE KaleAb BAAru npu OapObOoraxe
OOYCAOBAGHO KAK 33 CYeT AMHAMHUYECKOrOo
BO3AEHCTBHA I1apOBOTO IIOTOKA, TaK U BLICBO-
ODOKAEHHS NOBEPXHOCTHOM 3HepruM Inpu
pa3peiBe 060A0YEK BCNIABIBAIOUIHUX NNYy3LIpEN.
[Ipn paspeiBe 000AOYEK NApPOBHIX ITy3bipeH
MOTYT OOpPAa30BHBATLCA KAIIAH HIMPOKOTIO
CIIeKTpa AUAMETPOB. ITO OOYCAOBAEHO Tepe-
MEHHOM TOAUUHOM IIAeHKM MNOY3HpPSA, KOTO-
pasi B MOMEHT pa3phkliBa HMeeT MUHHMAABHOE
3Ha4YeHye B BepXHer YacTH KYIlOAd, a Mak-
CHMaAbHO€ 3HayeHMe Yy OCHOBAHUA Iy3EIpA
(3a cyeT CTOKa BAATH). AOTTIOAHUTEALHEIH BHIO-
POC B OCHOBHOM KPYITHOAHMCIIEPCHOH BAQTM ITPO-
MCXOAUT TAKJKEe 33 CUET CMBIKAHH KOABIEBLIX
BOAH, 00pa3yioIiuxXca IPH 3allIOAHEHHH JRKHA-
KOCTBIO HWKHEHN NOAyChephl INY3hIpl.

B obaacTm MaARIX CKOpocTeM Ilapa (Ha-
rPY30K) OCHOBHOE KOANYECTBO KalleAb BAAru
reHepupyeTcsl 3a CYeT pa3priBa 000AOUEK
napoBBIX Ny3niper. C yBeAHYEHHEM CKOpPOC-
TH napa (Harpy3ku) yBeAMYUBAeTCA reHepa-
LM KalleAb BAAru 3a CyeT AMHAMHYECKOro
BO3AENCTBUA NapoBOro noroka. CxopocTh
[IaPOBOro IOTOKA CYUleCTBEHHBIM 00pa3oM
BAHAET Ha BLICOTY IIOABEMA KaleAb BAArH,
obpasyomuxcsa npu Oapborake. Ha Havyanb-
HOM y4acCTKe MOAbeMa OTOPBABUIMXCSA KaNeAb
(MOANPBLITMBAHNE) UX CKOPOCTD, KAK IPABHAO,



BhIIlIE CKOPOCTH IAapPOBOTO NOTOKA H MO3ITO-
MYy OHM TopMoO3aTcsa. Hanpumep, no AaHHEIM
[2], AAst Kanleab pAnaMeTpoM 0,2 MM, B3AeTalo-
IIIMM B HEIIOABMJKHOM BOASTHOM mnape (C AaB-
aeHueM 110 xrc/cM?) BHICOTA IOABLEMA KAMEeAD
cocraBasgeT OKOAO 10 mMM. B HekoTopriii Mo-
MEHT CKOPOCTHM I1apa ¥ KallAM CPaBHUBAIOTCS
M KallAM IIPHM 3TOM MOTYT YBAEKATLCS IIapo-
BBIM NOTOKOM. CKOPOCTSH, IIPM KOTOPOM CHAQ
d3POAMHAMHYECKOI0 CONPOTHUBAEHHA KAallAU
PaBHAETCA BeCy KAlAM HA3hIBAE€TCs CKOpPOC-
TbIO BUTAHHA. ECAM CKOpPOCTH napoBoro mno-
TOKa MEHbUIE€ CKOPOCTH BUTAHHS, TO TAKHE
KAlAM “MOANIPEITHYB' HA OIIPEAEACHHVIO BHI-
COTY MOIYT BRINIACTHE W3 [IAPOBOr0 IIOTOKA
OOpaTHO HA 3€PKAaA0 HCHAPeHUS (OCaAUTEAD-
Hasg cemnapauus). ECAM CKOpPOCTE mapoBOTro
IIOTOKa BHIIIE CKOPOCTH BUTAHMsA, TO TaKHe
KAIlAM MOTIYT TPAHCIIOPTUPOBATLCS Ha AI0OVIO
BHICOTY (HecenapMpyeMele Kanan). Kak yxe
TOBOPHAOCE, B TIapoOBOH 0OkeM OapabaHa BBIO-
PacChIBaeTCsl TPOM3AHOE KOANUYECTBO KAalleAb C
IIMPOKUM CHOEKTPOM CKOPOCTEHM H AUAMET-
poB. Ilpy yBeAMYeHUH AHaMeTpa KalAHu CKO-
POCTL BUTAHUSA KANAU YBEAHMYHBAETCS, a 3Ha-
YUT U OTCEIAapPHPOBaTh KPYIHBIE KAIAU Aer-
ye, yeM MeAKue. [ [pUYUHY YBeAHYeHUA BAAK-
HOCTH (COAECOAEP’KaHHA) Iapa MpH yBeAU-
YeHHUU HArpy3kKH KOTAA (OCE€BOHM NOABEMHOM
CKOPOCTM napa B DapabaHe) MOXHO OO'bsC-
HUTH T€M, YTO [10 Mepe BO3paCTAHUSA HArpy3-
KH KOTAAQ U3 HapoBOro oodbema OapabaHa MO-
IyT OBITEL BEIHECEHBI BCe DoAaee 4 6oaee KpYII-
Hbl€ KanAHM. ECAM NpH HEeOOABIINX HArpys-
Kax KOTaa W_ 2> W' TOABLKO AASI MeAbuaii-
ILIHX KAalleAb, TO IO Mepe YBeAWYEeHMsi Harpys-
Ku W >W_ _yXe pas Bce OOAee KDYTIHBIX
Karteab. Hanpumep, 1o AaHHBIM [3], AAst Kan-
A AMAMETPOM 2 MM CKOPOCTb BHUTaHus Oy-
AET:

npd P = 14 xrc/cm? Wor = 1,96 M/C;
P = 40 xrc/cm2 Wanr = 1,4 m/cC:
P = 110 krc/cm? Wan = 0,7 m/c;
P = 155 krc/cm? Wan = 0,45 m/c.

Pabora cenapailMOHHBIX YCTPOMCTB KOT-
AOB XaPAaKTepPH3YeTCs KPOMe COAeCOAEPRaHHUA
(KOHIJeHTpAanusa COAeN HaTpHs) Napa ele M
BAG)KHOCTEIO (KO3(P(PHUIIMEHTOM YHOCa)

y

Na
) = t '100 %r
Na_, (2)
rae Na_ — KOHIeHTpalMsi COA€H HATpUs B
nape;

Na

s — KOHIEHTpaluus COAeH HATpHUA B

KOTAOBOH BOAE.
Me>XAy BAAXKHOCTBIO [1apa M ITapOIIPOH3-
BOAUTEABHOCTBIO KOTAA D CyllleCTByeT 3aBHCH-
MOCTbD

w = A D%, (3)

rA€ A — Ko3(ppUIIHUEHT, 3aBUCAILLUA OT KOH-
CTPYKIMHU CeNnapalUOHHBIX YyCT-
POMCTB, AABA€HHSA, COACCOAEP KAaHUSA
KOTAOBOM BOALI M ero "Oyxerta’, a

TakK)XKe ¥ OT APYTHUX IapaMeTpPoB.

B AorapupMuueCcKon CUCTEMe KOOPAHUHAT
BMA 3aBHMCHMOCTH (3} npeAcTtaBAsieT COO0OH
AOMAHYIO AMHHIO C PAa3HRIMH IOKA3aTeAsIMH
CTEeIIeHU AAS PA3HEIX HArpy3oK.

B 3aBMCHUMOCTH OT HArpy3KH KOTAd MOX-
HO BBIAGAMTH, KaK MHHHMYM, TPH OOAACTH
4] —[8).

B nepBoX oOAacTH noxasaTensb CTEIIeHU
coctaBasger 1—2,5 (B 3aBUCUMOCTH OT KOH-
CTPYKLMU CenapaljHOHHLIX YCTPOMCTB), IIpH
3TOM BA&KHOCTh OTIHYCKAeMOTO I1apa COCTAaB-
asier oT O a0 0,03%. OcHOBHOE KOAMYECTBO
BAAru B 3TOM ODAACTHU reHEepHUPYeTCs 3a CcYyeT
pa3pbiBa OOOAOYEK INAPOBBIX [Iy3bIpeH (Ma-
ABl€ CKOPOCTH Iapa, @ CAEAOBATEABHO U Ma-
AO€ 3HaUYEHHEe KUHETHYEeCKOH 3Hepruu mnapa),
a YHOC ollpepeAsieTCsi TPAHCHOPTHPOBKOH
MEeABYAHIIIHUX KalleAb BAATH.

Bo BTOpOM 00AQCTH HArpy30K IIOKA3aTeAL
CTEIleHH HAaXOAUTCA B IpeAeAax ot 2,9 A0 4,0,
d BA@XHOCTDb OTIIYCKaeMoOro napa uMeer 3Ha-
yeHue oT 0,03 A0 0,2%. B sToMt obaacTH oOcC-
HOBHOE KOAMYECTBO KalleAb o0pa3yeTcs 3a
cYeT AMHAMHYECKOr0O BO3AEHCTBUSI NIAPOBOTO
IIOTOKA.

B Tperhen 00AACTM NIOKA3aTEABL CTEIIeHH
paBeH 8— 10, a BAa>XXHOCTL OTNYCKaeMOro
napa Ooaee 0,2%. B saTon obaacTu npouecc
HOCHUT KPU3UCHBIN XapaKTep U ACHCTBUTEAD-
HBEIM YPOBEeHL BOAKL B OapabaHe npub-
AMKAeTCs K NapooTOOPHBIM TPyDaM.

Toyka mepexoapada M3 2-H 0OAACTH B 3-10
Ha3blBAETCSA KPUTHUYECKOM M padoTa cenapa-

| LMOHHBIX YCTPOHCTB B 3TOH OOAACTA HeAO-



mycTuMa. PaboTra KoTAa B 3-M OOAACTH CHABL-
HO 3aBHUCHT OT HArPy3KH, IIPU 3TOM BAAXK-
HOCTB OTITyCKaeMoro napa cocrasaset 0,2-1,0%
1 6oaree. AeHTOUYHRIE COAeMeph TOKA3RIBAIOT
pe3Koe yBEeAHYeHHe COAeCOAepP)XaHUs Mapa
(6pOCKH).

C nmapoBOM HArpy3koM KOTAd D cBsi3aHH
CACAYIOIINE XapaKTEPHUCTHUKH CelapalnuoH-
HEIX YCTPOWUCTB:

MAaCCOBasi Harpy3kKa 3epKaAd HMCIIaPEeHUs

D xr/(M?% - 4);

A H

oceBasi IOAbEMHas CKOPOCTh I1apa
W, = l-)———;
3600-F,, 'p

M/C;

YyAEABHAs1 napoBas Oe3pa3MepHad Harpyska
k [9]

rae F,  — MIAOUIaAb 3€pKana UCNIApeHust (MAU
IIAOIGAL ITAPOIIPHUEMHOTO [TOTOAKA).
CAepAyIOIIMM mapaMeTp, KOTOPHIA Cylle-
CTBEHHO BAHSIET Ha BEAUUYHUHY BAAKHOCTH
[mapa, @ 3Ha4MUT 4 Ha BEAMYHHY KPUTHYECKHUX
Harpy30K, 3TO BBEICOTAa aKTHUBHOIO cernapalm-
OHHOro oowema. CBsA3b MEJXAY BAAKHOCTBHIO
nmapa, NaponpoOru3BOAMTEABHOCTBIO H BHICOTOM
naposoro oonemMa h_ MOJXHO NPEACTABUTEH

cAepyiolier GOpPMyAoH [I]

W:)Z,?G
w=~=M -(—;I-z:a——- % ' (4)

rane M — pasMepHBI KO3(hPUIHUEHT, onpe-
ACASIEMBIH (PHU3HUYECKUMU CBOM-
CTBaMH BOABI ¥ Iapa.

Kak BuAHO 13 3TOM QPOPMYARI, CYHIECTBY-
eT 0OpaTHO NPOINICPIIMOHAABHAA 3aBHCUMOCTL
MEXXAY BAA’XKHOCTBLIO IIapa M BBICOTOH Hapo-
BOro oOveMa. JKCIIepuUMEHTAABHO OBIAO I1O-
Ka3aHO, 4TO IIPHA YBEAMYEHUH BBHICOTHI I1apo-
BOro obsema 6oaee 1000 MM, BAAJKHOCTB n1apa
y>Ke NPAKTHYECKH MAAO 3aBHUCHT OT AAAbBHEH-
uiero ee yseaudenus [4] —[7].

Ha paboTy cenmapaliHOHHBIX YCTPOMCTB
KOTAOB CYLIEeCTBEHHOE BAUsSHHE OKa3hblBaeT
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COAeCOoAepKaHMe KOTAOBOM BOABI (S ). I1po-
ABASIETCST 3TO CAeAyIolIUM oOpa3omM. IIpu pa-
O0Te KOTAA IIPHM NOCTOAHHOH IMAapONpPOU3BO-
AHTEABHOCTH [IPDH YBEAUYEHHH COAECOAEPKa-
HHUA KOTAOBOM BOABI [IPOUCXOAHUT OYeHb ITAAB-
HOe YBeAuYeHHe COAeCOAELPIKaHUS 11apa, INpH
AOCTUJKEHHMHU OIIPEACA€HHOro 3HayeHus COo-
AECOAEPIKAaHHUSA KOTAOBOM BOALI ITPOMCXOAMT
pPe3Koe yBeAUUYeHHEe BAAXHOCTHU Napa KOTAa
(conecopep’KaHUs), PErUCTPUPYIOIHE COAe-
Mephl OTMEYalOT Pe3K0e yBeAHYeHHEe COAe-
COAEP>XaHUA Napa (Opocok). OOBACHUTH ITO
MOJ>KHO CAEAYIOIUM OOpa3oM: o mepe yBe-
AVWYEHWSA KOHIIEHTpAallM{d BeleCTB B KOTAO-
BOH BOAE U IIPEeXAe BCEro KOAAOHAHBIX 4&c-
THI] OKCHAOB JKenesa, LIanaMa U Ap. BellecTs,
[IOBEPXHOCTHHIM CAOHU NpuobpeTaeT CTPYKTYP-
HYIO BSI3KOCTh. AAUTEABHOCTH CyllecTBOBa-
HUsI NAaPOBHIX IIy3bIPEH A0 UX pa3pylieHHd
YBeAMYHUBAETCA (HaOyxaHue), IAEHKH NaApo-
BBIX IIy3bIPE€H YCIIEeBAaXOT YTOHHUTHCA U IIpHU
pa3peiBe UX 00pa3yeTrcs OOABIIIOe KOAUYECTBO
MEAKHX KalleAb (TPYAHO CenlapupyeMeulX), BOAA
npuodbperaer CnoCcOOHOCTL K BCIIEHMBAHUIO.
3HAaUeHHEe COACCOAEP RAaHUS KOTAOBOM BOADI,
IPU KOTOPOM ITPOUCXOAHT pe3Koe yBeAHye-
HY€e BAG>KHOCTH Mnapa, Ha3elBaeTCAd Kpuruyec-
KMM (S ). BeAndHa KPUTUYECKOrO COAe-
COAEPp’KaHMsI 3aBHMCHT OT AaBA€HHUs Napa B
KOTAE, KOHCTPYKIUHU CellapaljMOHHBEIX YCT-
POMNCTB, COAEBOI'O COCTaBa BOAHRI ('Oykera"),
MaPOBOU HATPY3KHU CenapaliHOHHBIX YCT-
pouCTB U T.A. Hanboaee TOUHO KpUTHUUYECKOE
COAECOAEP’KaHUEe KOTAOBOM BOABI MOXKHO OII-
PEAEANTH TOABKO Ha OCHOBAHUU TEMAOXHMH-
YeCKUX MCHLITAHMHA KOHKPETHOro KOTAA.
OpHEeHTHPOBOYHO AASl KOTAOB HH3KOTO AaBAe-
HHA BEANYHMHA KPUTUUYECKOTIO COAECOAEPIKaHHA
cocTaBasieT OKOAO 3000 Mr/Kr, AAsT KOTAOB CpPeA-
Hero AasaeHust — 1300 — 1500 Mr/kr, a AASL KOT-
AOB BRICOKOTO AaBaeHust — 300 — 500 Mr/Kr.
OAHUM H3 BapHUaHTOB IPUCNOCOOAeHHuA
PAaOOTHI KOTAOB Ha BOAE 3aKPHUTHYECKOTIO CO-
AECOAEp’KaHHuA IIpH YMEepEeHHBIX 3HAaYeHHsIX
HelIpepPLIBHOM ITPOAYBKH ABAAETCSA IPHMeEHe-
HYEe CTYNEHYAaToro MCIIapeHUs KOTAOBOYN
BOABI. Ero cyliHOCTH COCTOHUT B TOM, YTO BO-
ASSHON 06beM GapabaHa M napooOpasyrouue
LUPKYASIMOHHBIE KOHTYPH! pa3bHUBalOTCs HaA
ABa MAH TPH HE3aBHCHMMBbIX OTCEKa C NOAdYEH

BCEH ITUTATEABHON BOABI TOABKO B 1-H OTCeK




H OTBOAOM BOABI B TIPOAYBKY M3 IOCAEAHErO
oTcexka. [Ipy TAKOM cxeMe NUTaHUus pe3kKo
BO3pacraeT "BHYTPEHHAA" NPOAYBKA IIepPBO-
ro (YMCTOro} oTceka, Koropasa OyaeT paBHa
(n; + P} % (IpH BRINOAHEHHH KOTAQ, HAIPH-
Mep 110 ABYXCTYIIEHYaTOH CXeMe UCIIapeHus),
d YBeAHYEHUE NIPOAYBKHU OYAET COCTABAATEH B

n, + P
P

CTYII€HYaTOro MCHnapeHus. B CBaA3u C 3THUM
KOHUEHTPALHA COAeM B KOTACBOH BoAe 1-n
CTYTIeHH Pe3KO YMEHLIUIAeTCH ! COOTBETCTBEH-
HO YAyYlLIAeTCs KauyecCcTBO napa. AAs 2-M CTy-
[IeHU MCNIapeHUsI KOHIIEHTpPAaIusl COAeH ITPO-
AYBOYHOM BOALI OyAET NpPakTUYECKH TAaKOH
JKe, KaK M Y KOTAa 0e3 CTYyIIeHYaToro HMCIa-
peHus (IIpH OAVHAKOBRIX 3HAQUYEeHHUAX Hellpe-
PBIBHHIX IPOAYBOK P = const aas obeux
cxeM). EcaM npuHATB, 4TO KO03(PPHIUEHTHI
BHIHOCA (MAM BAAXKHOCTL [apa) AO U IOCAe
[lepeBOAA KOTAQA Ha CTylIeHYaToe uCliapeHue
OBIAH OAMHAKOBBIMHM, TO KadYeCcTBO Iapa
(conecopepXaHHe) KOTAA JIPpH IepeBOAEe Ha
CTyIIeHYaToe HCHapeHHe OyAeT BHILIE, YeM Y
KOTAA C OAHOCTYIIeHYATOM CXeMOW HCIIapeHMUs.
Ecam Xe KayecTBO napa (COAeCOAeprRKaHUe)
KOTAA CO CTYII€HYAThIM UCIAPEHHEM IIPUHATh
OAMHAKOBBIM, KaK U Yy KOTAa 0e3 CTylneHew
HCIIapeHus, TO TOrAd KOTeA €O CTYIEeHYaThIM
HcriapeHueM Oyaet paboTars ¢ MeHLlIeH Be-
ANYMHOHM HEIIPEepbLIBHOM NPOAYBKH (4eM KO-
TeA Oe3 CTylleHeHr ucnapeHus). B oteuecTBeH-
HOM KOTAOCTPOEHMH B Ka4eCTBE CENapaTopPOB
[apa MOCAE€AHHX CTyIIeHeM HCIlapPeHUs NpU-
MEHSIOT, KaK IMPABUAO, BHIHOCHBEIE LMKAOHEI.
BLIHOCHBIE IITHKAOHBI — 3TO yCTPOMCTB4, KO-
TOPHIe Ay4llie BCEero nNpucnoCoOAEHEI AAS Pa-
OOTHI Ha BOAE NOBLIUIEHHOTIO COACCOAEPIXA-
HUA. (34 CYEeT PA3BUTHUA COOTBETCTBVIOLILEH
MapOBOM BBLICOTBI M HUCHOABL30OBAHUA 1E€HT-
POOE>XHBLIX CHUA AASL IIOAABAEHHS BCIIeHHBa-
HUSA).

B KOTAax BBICOKOrO AGBA€HHA HAPSAY C
KAaleABHBIM YHOCOM HMEEeT MeCTO 3HaUHUTEeAb-
HBIM H30HpPATEALHRIH YHOC PA3AHYHBIX CO-
A€ M NIPEXXAE BCETrO KPeMHEKHCAOTH (S10,),
34 CYeT HeNOCPEeACTBEHHOTO (DUBHNKO-XUMU-
4YeCKOr'o pacTBOpeHUA CoAeHr B nape. M3ou-
PATEABHBIA BLIHOC KPEMHEKHCAOTH (IIpH
pH = 9,0—12,0) AAT KOTAOB C AGBAEHHEM
115 krc/cM? coctaBasieT 2,0 — 1,0%, a AAST KOT-

pa3a, 110 CpaBHEHHK C KOTAOM 0Oe3

|
|
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AOB C AaBAaeHueM 155 krc/em? — 4,0—2,5%
[9].

ANl CHHXKEeHHA KPEeMHeCOAEpP’XKaHHUS B
IIape KOTAOB BLICOKOro AGBAEHHsI B celapa-
IIHOHHOHW CXeMe IIpepAycMaTpHBaeTcs Napo-
IIPOMBIBOYHOE YCTPOHCTBO. Haamnume 3TOro
YCTPOKCTBA IPUBOAMT K HEKOTOPHIM OCO0O€eH-
HOCTSIM pabOTH BCEH CelldapaliMOHHOM CXe-
MhI KOTAOB BBICOKOI'O AGBA€HMS, IIO0 CpaBHe-
HH1O C KOTAAMH CPEAHEero AaBACHMHS.

B XOTAaX BRHICOKOTO AABACHHUA IPPEKTUB-
HOCTL TAaPONIPOMBIBOYHOrO YCTPOHCTBA Xapak-
Tepu3yeTcss KO3 PUIUEHTOM IPOMLIBKH

\ SiO, . . .

Sioinn ( )

rae Si0, = — KpeMHeCOAep)KaHue rapa Ha
BhIXOAe u3 OapabaHa;

510, = — KpeMHeCOAEp’KaHHE NUTATeAb-

HOH BOABHL.
KoagduiimeHT yHOCa ¢ NAapOIpPOMBIBOY-
HOTO ycTpoHucTtBa K OIIpEAEASeTCA IO

NpoM
(popMyAe
¥ SiO, . .
npoM Sioznpnu ' (6)
rae Si0, mpoy — KPEMHECOAEpIKaHHMe BOABI HA

[1aPpONPOMBIBOYHOM YCTPOHM-

CTBe.
AAS1 KOTAOB BBICOKOTO A@BAGHMS 110 AQH-
HBIM WCIIBITAHUH KWJM coctaBasieT 8 — 10%.
KpeMHecoapepKaHUEe NPOMBIBOYHOH BOABL

oripepAeAsieTcs 1o GopMyae

_ SiO, ., +Si0,, |
5102 npom ™ —"""'""‘“"'"““—"'—""2 f [?)
rae S10, ., — KpeMHecOAep)KaHHe BOABI Ha

CAHNBE C TIapOIIPOMBIBOYHOTO
YCTPONCTBA.

CTeneHb OUNCTKYU NIapa Ha [HAPOIPOMEI-
BOYHOM YCTPOMCTRE OnpepeaseTrcs no gop-
MYA€

Si0, ., .

E =— ,
SIOZHH[AGI

(8)

— KPeMHeCOAEPp’KaHHe HACHI-
IIEHHOrO IIapa A0 NapoIIpo-
MBIBOYHOTO YCTPOMCTBA.

rae SiO

2 H n1{A0)




KpenmHecopepXaHue rnapa A0 naponpoOMEI-
BOYHOTO YCTPOMCTBA ONPEAECASeTCS U3 CAe-
AVIOILEeH (POPMVYAD

5102 H 1 (AO] = K Slo‘z K B’ (9)
rae Si0, = — KpeMHeCOAep>XaHWe KOTAOBOH
BOABI,

K — xKo3ddHUuHeHT YHOCA KPEMHH-
€BOU KHMCAOTBl U3 KOTAQOBOW
BOABI B 11ap AO IPOMBIBKH.

M3 npuBepAeHHBIX QOPMYA CAEAYeT, uTOo
KpeMHecoAep)XaHue Nnapa NOCAe IIPOMBIBKU
(map KotAaa S10, ) 3@BUCUT KaK OT KpeMHe-
COAEPKAHHUA TUTATEAbHOW BOABI, TAK U OT
KPEMHECOAEPXAaHUA 11apa AC ITPOMBIBKH.

B XxoHeuyHOM uMTOre ueM HHXe Oyaer
KpPeMHeCOAEePKaHHe TNIPOMBIBOYHOHU BOAHRL
(510, npow)r TEM UHILE OYAET map KOTAS. KoH-
IIEHTPAIUA KPEMHEKUCAOTHI B [IPOMBLIBOYHOM
CAO€e 33aBUCHT, KaK OT KayeCTBa [IUTATEAbHOU
BOAbI, TAK U OT KOAHYECTBa KPEMHEKUCAOTHI,
NOCTynalolerd U3 nNapoBoro ooneMa A0 1po-
MbIBKH. [ IpH HEeHdAAKeHHOH padore cenapa-
ITMOHHBIX YCTPOUCTB AQ IIPOMBIBKM, HAPSAAY
C U30UPATEABHBIM YHOCOM [(hopMyAaa (9)] BO3-
MOJXKE€H BbIHOC 3HAUYMUTEALHOTIO KOAHWYECTBA
KalleAb KOTAOBOHM BOABLI, TAE KPEMHECOAEPIKa-
HHe B 35— 8 pa3 BhIIE, YeM B IHUTATEABHOH
BoAe. lonmapaHMe KalneAbh KOTAOBOM BOABI Ha
[IPOMBIBKY (KANEABHBIH YHOC) TIPUBOAHUT K yBe-
AUYEHHIO KPeMHEeCOAEeP>KaHUs TIPOMbIBOYHOU
BOABI 4, KaK cAepveT U3 popMyARl (6), nIpHU-
BOAHUT K YBEAMUYEHHIO KPeMHEeCOAED KaHHUA
rnapa KOTAA.

KadyeCcTBO napa KOTAA 3aBUCUT OT CAEAY-
IOIKMX OCHOBHBIX DAaKTOPOB:

1. ITapoBasg Harpy3ka KoTAa

OHa onpeaeasieT CKOPOCTH 1apa B pado-
YHX CeYEeHHUAX CeNapalUOHHBIX VCTPOMUCTB, 3
3HAYUT U HATPY3KU 3€pKaAad HCIIApEeHUs H
[1apoOBbIX 00BEMOB. KAk MIPABHAO C yBeAuUe-
HHEeM NapoONpPOU3BOAUTEABHOCTH KOTAA COAe-
COAEP>XXAaHNe (BAAXXHOCTB) lTapa KOTAA BO3pa-
CTAeT {KAaK caepyeT U3 PopMyAabl (3)].

Ilpy yBeAMUYeHUM HArpys3KH, a 3HAUYUT U
CKOpOCTen napa B pabouMx ceyeHusx cefia-

DO- 1449

S,

.

PALIMOHHBIX YCTPOHCTB U3 NapoOBOT0 oO'Lema
OapabaHa HAYHMHAKOT BBIHOCHUTLCH KAllAM BCE
OOABLIEro AHaMeTpa {C YBeAHYEeHHCM AHAMeT-
pa KallAU BO3pacTdeT CKOPOCTh BUTAHHUA Kall-
AM), UTO IPHBOAMUT K YBEAMUYEHUIO BAAXKHOC-
THU 11aPa, @ 3HAYUT U COAe-KpeMHeCOAepPKa-
HUA T1apa.

2. YpoBeHb BOABI B DapabaHe

IToareM ypoOBHA BOALI B OapabaHe [LHK-
AOHE€) TIPUBOAMT K YMEHBLUIEHUK Cerlla-
PALMOHHO-AKTUBHOMN MAPOBOH BBICOTHI M, KAK
CAeAyeT U3 POPMYASLI (4), Ka4uecTBO rapa KOTA4
yxyauaerca. Bo BHyTpubapadaHHbIX HAM
BBIHOCHLIX I[MKAOHAX IIPHU [HIOABEMC YDPOBHS
BOABI K BBOAAM NPOUCXOAHT, KakK Obl TOATOD-
Md’>KHMBAHHE 3dKPYYEHHOro MOTOKA, BbIXOAA-
UIero U3 TaHIeHIMAaAbHOTro natpyoOka. B pe-
3YABTATE Yero B NAapOBONU OOBLEM 1IMKAOHOB
HAYUHAET BLIHOCHUTHLCH 3HAYUTEABLHOE KOAH-
4YeCTBO BOABDI.

M3 BopssHOTO 0ObeMa DapabaHa B IapOBOH
00beM 3a cyeT Oapdboraka BLIOpACLIBAETCH
rPOMaAHOEe KOAHMUYECTBO KalleAb PAa3HbIX pas-
MEPOB U C PA3HBIMU CKOPOCTSIMU. HeMm KpyTI-
Hee Kallasi U OOAbLIIE ee CKOPOCTh, TeéM OOAb-
1asg BbICOTA TMapoOBOro oHneMa HeobXoAMMa
AMST ee cernapayuu (ocaxaenus). [ loatoMmy nmpu
CHU>XEHHWUU BBLICOTHI NapoBOro obmpema Oapa-
0aHa KOAMYECTBO HecCellapupyeMbIX KalleAb
BO3PACTaeT, YTO YU IPHUBOAMT K YXYAUIEHHIO
KaQueCcTBa Iapa.

3. CoaecopeprxaHue, KpeMHeCcoAep)XaHue
KOTAOBOHK (MUTATEeALHO#) BOABI

C yBeAHYEHHEM COAECOAEepPKAHUA KOT-
AOBOM BOABI, KAK CAeAyeT U3 QOPMYAH! (2),
Ad’Ke IIPH IOCTOSAHHOM BAAXXHOCTH Iapa
(W == const) IPOUCXOAHUT HeNPEePbIBHLIX POCT
COAECOAepXaHuA napa. [Ipu AooCTU>KeHUH CO-
AECOAEPKAHUA KOTAOBOU BOABI KPUTHYECKO-
ro 3HAYeHWd NPOUCXOAUT Pe3Koe YXVA-
HIEHWEe KadyeCTBa napa. AAs BO3MOXXHOCTH
paloOThl KOTAOB Ha BOAE 3aKPUTUUYECKOI'O CO-
AECOAEPKAHUSA [IPUMEHAIOT CTyIIeHYaTOe HUC-
napeHue, ¢ YCTAHOBKOHU B COAEBBIX OTCEKaX

LLUKAOHOB.
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2. OCHOBHbIE KOHCTPYKUWU CENAPALIMOHHbBIX YCTPOUCTB
BAPABAHHbIX KOTJIOB CPEAHEIO U BbICOKOIO NABNEHUS

KOoHCTPYKIIMIO ¥ paboTy cenapalliOHHOH
CXeMElI KOTAOB CpEAHEero AaBAEHMS PacCMOT-

puM Ha npumMmepe KoTtaa LJKTU-75-39 (puc. 1).

AeHCTBMA LEHTPOOEXHBIX CHA NPOHMCXOAUT

rpyboe paspeAeHHe mapa OT BOALL. Boaa 1o
BHHTOBOM AMHHH OTBOAUTCSH BHM3 B BOAS-

Puc. 1. CenapaunonHas cxema xorna UKTK-75-39:

1 - pacnpegenutent nUTatenbHON BOAM, 2 — xopob npmeMa naposoasHo# cmecy; 3 — BHYTpubapabaHHwiA UMKNON:
4 — xonnak; 5 — puipyaTwi naponpuemnkbik notonok, 6 — noanoH; NBC - napoeoasHas cmecs

[TapoBoasiHass cMeCh IIOCAE 3KOHOMaAam3e-
pa noABopuTCs B Oapaban no 35 tpybaM u
AdAee OHA IOCTYIIaeT B PaClpPeAEAMTEAD I1H-
TATEABHOHM BOABI C OTPaXaTEeAbHBIMH IIIUTKAa-
MU. Bopa BLITEeKaeT Ha 3€PKAAO0 HUCIIapeHUs
yepe3 CHUCTeMy OTBEepCTHUH, & IapOBOASIHAA
CMeCh, CAEAAB IIOBOPOT Ha OTPA>XAaTEAbHOM
IIUTKe, NMOCTYIaeT B [IapOBOM 0OBLeM.

[lapoBopsiHasi cMeChb OT (PPOHTOBOIO M
3aAHEro 3KPAaHOB IIOABOAUTCS B KOPOO mnpu-
eMa [MapOBOASHOH CMECH, U3 KOTOPOTO 110 IaT-
pybkaM noctynaerT B 18 YAUTOYHBIX IJTUKAO-
HOoB pAMaMmeTpoMm 250 MM. B iMkAoOHAaX, 3a cuer

|

HOH O0OBEM; AASl rallleHUsI KPYTKH BOASTHOTO
o0BbeMa B KJKAOM IIMKAOHE YCTaHABAMBAIOT-
CA KpPeCTOBHMHhI, a AAS YMEHBUIEHUS CHOCAa
apa B ONNYCKHHEE TPYOBI TOA IIMKAOHAMH YC-
TAHABAUBAIOTCA IMOAAOHEI. Haa BceMUM ITUK-
AOHAMHM YCTAHABAMBAIOTCSA 'KOANAKH', KOTO-
pHe IOBOPAYMBAIOT NOTOK napa Ha 180° m
[I0AQIOT B NapoBoM 00beM. B napoBoMm obHne-
Me ITPOUCXOANT OCAAUTEALHAs Cerapaliys Ka-
[IeAb BAAry, ecau W, < W_ ' , TO KanAM "Bhl-
IIapAaI0T' M3 IMapOBOTO IIOTOKA (IaAalOT Ha
3ePKaA0 MCIlapeHust), ecam W, > W' | To

BHUT

KA4lIAl MOTY TPAHCIIOPTHPOBATLCH IIAPOBHEIM



noToKoM u3 OapabGanHa wepe3 ABIPYATHIM Ha-
PONIPUEMHBIH AUCT B OTBOAALIHE TPYOHL.

[TapoBOAsHAs CMeCh OT IepeAHHX IaHe-
A€Ml OOKOBEIX 3KPAHOB II0AAeTCSI B 4YeThIpe
BHyTpHOapabaHHLIX IHKAOHA, PACIIOAOKEH-
HBEIX B Topliax OapabaHa. [lap nocae yxa3an-
HBIX IIMKAOHOB CHaA4aAd HAUpaBASeTCA B TO-
peu, 6apabaHa, a 3areM, noBepHyB Ha 180°,
IOCTyTIaeT B LIeHTPAaAbHYIO 4YacTh OapabaHa
(YAAMHEeHHe NIYTH ABHJKEHUS I1apa, a4 3HAYUT
U Aydllas celapans).

[TapoBOAsiHasi cMecCh 3apHeM NaHeAm 0o-
KOBBLIX 3KPAHOB MOABOAUTCS B ABA BEIHOCHEIX
IIMKAOHA AHaMerpoM 377 MM, nap U3 KOTO-
PbIX MOABOAMTCS B TOpIbl OapabaHa, a muTa-
HHEe IIMKAOHOB OCYILECTBASETCS U3 BOAAHOTO
obbreMma Dapabana.

KoHCTpYKIIMIO B padoTy cenapanjuoOHHOM
CcXeMbI KOTAOB BBICOKOTO AABA€HHS PAaCCMOT-
pUM Ha npumepe Kotaa BK3-210-140 (puc. 2).
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Boaa nocae 3xoHoMauisepa no 12 tpyGam
AHaMeTpoM 60 MM ITOABOAUTCA B 12 NUTATEAD-
HEIX KOpoboB amametrpoMm 108x4,5 MM, Hu3
KOTOPHIX IO CUCTEMe OTBepCTUHU AHUaAMeT-
poM 10 MM (20 oTBepCTHH B Ka>KAOM Kopooe])
BLIAMBAETCS HA KOPLITYATOE NapOIIPOMBIBOY-
Hoe ycTpoucTBO (100%-Has nmopaua nuraTeAb-
HOM BOAB!I Ha IPOMEIBKY). I lapoBoasiHast cMecCh
OT 3KPaHOB YUCTOro OTCeKa IIOCTyIlaeT B IIpH-
eMHBIe Kopo0a, a AaAee TI0 CUCTEME IIOABOAS -
X KOPoOOB BHYyTpHUOAapabaHHBIX IITMKAOHOB
(22 xopoOa Ha (PppOHTOBOM YacTu OapabaHa M
22 xopoba Ha 3apHeM yacTtu OapabaHa) Io-
CTyIllaeT B IJUKAOHBI. B IIUKAOHaX, 3a cyeTr
A€HCTBUS LeHTPOOEXHBIX CHA IPOUCXOAUT
rpyboe pa3aereHHe napa OT BOABL. Boaa 1o
BUHTOBOM AMHHUH OTBOAMWTCS BHHU3, B BOAA-
HOM 00BbeM (AASl TAUIEHUS KPYTKU BOAAHOTO
o0beMa B HUKHEH YaCTH KOopIyca IIHKAOHOB
YyCTa@HOBAEHBI AOIIACTHHIE BCTaBKH). A

l.
i
{
I

(pedyued Ypobers
5004/

Puc. 2. Cenapaunonnan cxema xotna 6K3-210-140:

1 — nutatenbhut kopo§; 2 — NAPONPOMBBONHOE YCTPOACTBO; 3 — NPMEMHLIA KOPOG NapOBOARHOK CMecH, 4 — BHYTpubapa-
GaHHuA UNKNOH: 5 — NOAACH, 6 — XanO3uAHAA KpHtKa LWKAOHA; 7 — Xan3nikHuA cenaparop; 8 ~ Abp4aTHIA
naponpuemuuit noTonok;, 3 — apapuiHbik CAMB

00-149




YMEHbIIIEeHUS CHOCA Napa B OIMMYCKHLIE TPYOLI
II0A ITUKAOHAMM YCTAaHOBAEHDLI IHOAAOHKEI (AO-
ITACTHBIE BCTABKH TAK)Xe YMEHBUIAIT CHOC
napa). Hap XKa>XAOM maponm LIMKAOHOB YCTa-
HAaBAMBAIKOTCH J>XAAIO3MHHBIE KPLIIIKH AAS
OCYLIKHY I1apa Ha BLIXOAE H3 HMKAOHOB. [lap
BMeCTe C KalASIMH BAArd IOCAEe >KaAl03UHMHEBIX
KpBILIEK "HANPAMYIO' NOCTYINaeT K aponpo-
MBIBOYHOMY yCTpOHCTBY. M3-3a Maaoro pac-
CTOSAHHA MEXAY JKAAIO3MHHOM XKPBIIIKOH
I[]MKAOHOB M IIaPONPOMBEIBOYHEIM YCTPOUCTBOM
(okoAO 90 MM) BCA BAAQra (KalaM) IMOCAe IIHUK-
AOHOB HENOCPEeACTBEHHO IOCTymaeT Ha IIpo-
MEBIBOYHBIM AHCT. B maponpOMEIBOYHOM KO-
PBHITYATOM YCTPONCTBE 3a CYeT KOHTAKTAa Napa
¢ "YUCTOH" IINTAaTEALHOH BOAOM NPOHCXOAUT
CHU)KeHHEe KOHIEeHTpAllUH IperkKAe BCero
KPEMHEKHCAOTHI, @ TAaK)Xe H APYTHX COAEH
(NaCl, Na,50, u T.p.). IIpoMeiBoYHas BOAa
10 CHCTeMe CAMBHEIX KAaHaAOB CTeKaeT B BO-
AAHON 00beM OapabaHa, a MPOMLITHIM Nap
[IOCTyTIaeT B napoBoy 0bweM ( H, = 269 MM],
rA€ IIPOHUCXOAUT OCaAAMTEALHas cenapalus
KalleAb U3 1ap4a, a TAKXXe KalleAb, IIOAOpackh!-
BAEMEIX C IIPOMBLIBOYHOIO AUCT4a 3a CYeT AUHA-
MHYECKOTIO BO3AEHCTBUA IIEaPOBOIO IIOTOKA.
AdAee rap 1IOCTylaeT B KAAIO3WHHBIN Cella-
pPaTop, B KOTOPOM 3a CYeT UWHEPILIMOHHBIX CHUA
KallAM B [Iape MOTYT CellapyupoBaThLCI HA BOA-
HUCTLIX [MAACTUHAX XAAIO3M U IIPHU ONpepe-
A€HHBLIX YCAOBMSIX B BHAE IMMAEHKHN CTEKaTh Ha
[IPOMBIBOYHBIA AUCT. 3aTeM [1ap HOCTYIlaeT B
ABIPYATHINA IAPOINPUEMHBIN TTIOTOAOK, KOTOPBIH
CAY>KHUT AASL BRIPDGBHUBAHUA OCEBLIX ITOABEM-
HBIX CKOPOCTEeH Iapa 1o pAaAuHe 6apabaHa Hu
yepe3 CHUCTEMY OTBOASAIMX TPYO MoCTynaeT
BO BXOAHOM KOAAEKTOP IIOTOAOYHOIO [1apO-
IeperpeBaTeAs.

PazapeneHue nnapa OT BOABI BO 2-U CTVIIe-
HU UCIIAPEHHS OCYLIECTBASIETCS B BBIHOCHBIX
IITUKAOHAX AMaMeTpoM 426x35 MM ¢ BHYTpPEH-
Hel YAUTKOH (110 ABa IITMKAOHA C Ka’>KAOH CTO-
pOHEI). IIuTaHUEe BBIHOCHEIX IJTUKAOHOB OCY-
HIeCTBASIETCA M3 YUCTOrO oTceka OapabaHa
no Tpydoam anamerpom 133x10 MM, 11O OAHOH
TpyOe C Ka>kpAOM CTOpOHEI. OTBOA napa u3
BHIHOCHBIX IIHKAOHOB OCYVIIIE€CTBASIETCS IIO
Tpybam auamMerpoM 133x10 mm (rmo 4 TpyOLI C
Ka>XAOHU CTOPOHBI) B HapabaH KOTAA IIOA Iia-
POIIPOMBIBOYHOE YCTPOMCTBO.

B KOTAaX C mapoOIPOMBIBOYHEIM YCTDPOMH-
CTBOM pelllamoulee BAUSTHUE Ha KaueCTBO Mapa
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OKAa3bIBAeT KAauyeCTBO MPOMBIBOUHON BOALL.
HacTth mapa, BeIpabaThIBAeMOro 3KpaHaMHy,
IIPOXOAS NMAPOINPOMEIBOYHOE YCTPOHUCTBO,
KOHAEHCHUDPYeTCs (€CAM 3KOHOMaM3ep HeKH-
IAUIMI), HarpeBas IMTAaTEAbHYIO BOAY AQ TeM-
[IepaTyphl HaChIeHUst. TakuM oOpa3oM, Ko-
AMIYECTBO Mapa, oOpa3sywulerocst B 3KpaHHOH
CUCTeMe KOTAQ, OKa3nlBaercss OOAblue ero
[IOA€3HOM NapoONpOH3BOAMTEABHOCTH Ha
BEAMYMHY, 38aBUCALIYIO OT IapaMeTpoOB Napa,
KOAWYECTBa M TeMIIepaTyphl IIOAABAEMOH Ha
MIPOMEBIBKY BOABL OTHOCHTEALHOE KOANUYECTBO
CKOHAEHCHPOBABUIEIroCs 11apa BBIYUCASIETCS
no popmMyae

G

D

a-(1+y)-(i'-im)

I

, (10}

G — xOoAuvYeCTBO OOpa3oBaBinerocs
KOHAEHCAaTa;

a — AOAA 0o0lero KOAMUYecCTBa INHUTa-
TEABHOW BOABI, ITOAABAEMOM Ha
[IPOMBEIBKY;

— OTHOCHUTEeAbBHAasi BeAUYMHAa Hellpe-
PLIBHOM MPOAYBKHM KOTAAQ;

i’ — SHTAABIIHA BOAH!I IIPM TeMIlepaTy-

p€e HACHILUeHUs, KKaA/Kr;
I .~ — J3HTAABIHA NHTATEABHOH BOAHI,
IIOCTYNAaNIeN Ha NapONPOMEBIBOY-
HO€ YCTPOMCTBO, KKaA/KT;
I — CKpHITafd TenaoTa rnapoodpasosa-
HUA.

M3 aHaausza popmyant (10} caepyer, 4TO
npu pabore KoTaa ¢ oTKAYeHHBIM [IBA
(t . 150°C) KOAnYecTBO CKOHAEHCHPOBAB-
1erocs napa sospacrer. [Ipu noapade Ha npo-
MBIBOUYHBIN AUCT, HanpuMep, TOALKO 509% mnu-
TAaTEABHOH BOAR! KOAHMYECTBO CKOHAEHCHPO-
BABIIErOCs Iapa YMEHBINaeTCs NPUOAH3HUTEAD-
HO B 2 pa3sa.

BeAndyuHa KAalleABHOI'0 YHOCA M3 I1apOBO-
ro oobeMa A0 NPOMBIBOYHOI'0O YCTPOHCTBA
(MapoBass HAarpys3ka IapoBOro ooweMa AO
[IPOMBIBOYHOIO AMCTAa) 3aBUCHT OoT W_ . deM
BHIIIIE TAPOBas HArpys3ka, TeM OOAbLIEe BHIHOC
KalleAb BOARI M3 IIAPOBOT0 OoOBeMa Ha Ipo-
MBIBOYHBIM AHUCT. KAalA¥ KOTAOBOM BOARI, T10O-
[IaAAl0ILjMe Ha IIPOMHBBOYHOE YCTPOHMCTBO,
YXYAUIAIOT Ka4eCTBO NPOMBEIBOYHOM BOAHRI, &
3HAQYUT U YXYALIAKT KAa4eCTBO MNPOMBITOTO
1apa ITOCA€ NapONPOMBIBOYHOIO YCTPOMCTBA.

TAE




N3 npuBeAeHHBIX AAHHBIX BUAHO, UTO YEeM
3HauYHTEeAbHEee TeMmIleparypa IUTaTeAbHOM
BOAEI OTAHMYAETCA OT TeMIIepaTyphl HacChIlle-
HUS, TO TeM BOABLIE TAPOIIPOU3BOAUTEALHOCTD
3KPaHOB ([1apoBasAg HArpys3kKa IIMKAOHOB) OT-
AMYAETCS OT MapOINPOU3BOAUTEABHOCTH KOTAA
M TeM BHIllIe KalleAbHbBIM YHOC Ha NPOMBHI-
BOYHEIM ANCT. TakuM Xe 00pa3zoM BAUSAET
Ha KOAMYECTBO CKOHAEHCHUPOBABIIETOCs fapa
M KOAHYECTBO [T0OAGBAEMOH HA IIPOMEIBKY IIH-
taTeAbHOM BOABL. [lo paanHeiM AO “"QupmMa
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OPI'POC" 1 psaaa Apyrux opraHu3alnum AAS
HOPMAABHOH pPabOTHI MAapPOIIPOMBIBOYHOTO
yCTPOMCTBA BIIOAHE AOCTATOYHA J0%-Has 1no-
Ad4a IMMUTATEeALHOH BOALI Ha IIPOMBEIBKY.

[Ipn 3KCOAyaTaitut KOTAOB HEOOXOAUMO
o0sizaTenpHOEe BKAOUeHue IIBA. B cayuasx,
koraa I'IBA OoTKAlO4eH, HeOOXOAMMO CHHXKe-
HHMEe Harpy3KHy KOTAd OPHEHTHPOBOYHO AC 00-
80% HOMHMHAABHOM NAaPONPOU3BOAUTEABHOC-
TH KOTAAQ.

3. METOOAUKA HANAOKWU CENAPALMNOHHBIX YCTPOUCTB

3.1. OCMOTP CENAPALIMOHHbIX
YCTPONCTB

OCHOBHBIE 33Aa4H OCMOTPA BHYTPHKOT-
AOBLIX CemapallUOHHHLIX YCTPOMNUCTB 3ak-
AIOYAIOTCS B BLISBAEHHHU COOTBETCTBMS BhI-
IIOAHEHHBIX YCTPOUCTB MNPOEKTy U HOpMaM
IIPOEKTUPOBaHHUS, B BEIIBA€HUU Ae(DeKTOB, I10-
BPEKAEHUH U T.A., KOTOPEIE MOTYT IIPUBECTH
[IpY 3KCIIAYaTalluH K CHUJKEHHIO HAAEKHOC-
TH pabOTHI KOTAA (YXYALIEHHIO KaueCTBa napa,
PACCTPOUCTBY LIUPKYAAIAHU H T.A.).

3.1.1. Noarotoska K BHyTpeHHeMY
OCMOTpPY

IIpx OATOTOBKE K BHYTpPEeHHEMYy OCMOT-
Py HeoOXOANMO:

1. IToaApoO6HO O3HAKOMUTECA C IIPOEKTOM
KOTAQ 10 BHYTPHUKOTAOBBIM yCTPOUCTBaM. O3-
HAKOMHTHCA C pe’kuMaMi pabOTH KOTAA (pe-
r'YAUPOBOYHLIA pPE)XUM, COPOCHI HArpy3kKu H
AGBAGHHSA U T.A.}, C COCTOIHUEM BOAHOIIPO-
AYBOYHOTIO pe’XUMa KOTAAQ.

2. [ToaroroBUTE HEOOXOAMMEIE NTPUOOPEHI
U NPHUCIOCOOAEHUS:

d) IIePeHOCHYIO AaMITy C AAMHHEIM IIIHY-
poM Ha 12 B;

0) rHUApPaBAMYECKUHN YPOBEHE AASL N3Mepe-
HUS FOPHM30OHTAABHOCTH OapadaHa ¥ OTMeTOK
BCeX BOAOYKAa3aTeAbHLIX HNPHUOOPOB (1o OT-
HOHIEHUIO K ocH OapabaHa);

B) AAMHHLIH PE3UHOBBLIMA IIAGHT, ITOAKAIO-
YaeMbLIH, KaK IIPABHAO, K IIOJKaPHOMY BOAOIIPO-
BOAY, AAS ONPEAEAEHUs] IAOTHOCTM CBApPHEIX
IIBOB U COOPKM cenapalMOHHbLIX YCTPOUCTB;
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r) MeTp (PYAETKY), UITAHIreHIUPKYAb U
MEA.

J. COCTaBUTE NOAPOOHYIO IIUPKYAALHOH-
HO-CeNnapanoHHYI0 CXeMYy KOTAd C YKa3aHu-
eM CKOPOCTeH CpeAbl B OCHOBHBIX padoOuMux
CEeYEeHUsIX YCTPOMCTB H BEIABUTH Hauboaee
“crabrle” MecTa B AQHHOM CcXeMe, B TOM 4UC-
A€ U IO Y3AY PEeryAHpOBaHMs TeMIIepaTyphl
neperpeToro napa.

3.1.2. OcMOTp BHYTPUKOTNOBbLIX
cenapauMoOHHbIX YCTPOWUCTB

Hwpyarsie naponpmuemusie
NnoTONKM

ITpoBepseTcss OTPHB MAM ITPOTUO AUCTOB,
HaAWUYUe IIIeAeH, COOTBETCTBHEe AMaMeTpa M
KOANUYECTBA OTBEPCTHUH HIPOEKTy (HAU HOp-
MaM), X 33IIAAGMAEHHOCTS, ITIAOTHOCTE KOPO-
6a ITOTOAKA, TOUHOEe reoMeTpudeckoe MecCcTo-
IIOAOJKEHHEe AUCTOB IO OTHOLIEHHUIO K TEeAy
OapabaHa, B 0OCOOEHHOCTH IO BLICOTE.

[laponpombiBoyHbe ycTpOHCTBG

[IpoBepsieTCst OTPHIB, IPOrud, CABUT ARIP-
YaThEIX AHCTOB, COOTBETCTBHE AHaMeTpa H
KOAMUYECTBa OTBEpPCTHUH NPOEKTy U UX 3aul-
AAMAEHHOCTB, BEICOTA IIOPOra Ha [nepeAuse,
KOAHYECTBO M CeYeHUEe CAHMBHBIX KOPOOOB,
TOYHOE TeOMeTpUYECKOe MECTOIIOAOXEeHUEe
AHMCTOB I10 BEICOTE OapabaHa, HAOTHOCTH KO-
poba, o0pa3dyeMOro AMCTaMu U CAUBHBIMH
KopobamMy (1rap AO NPOMBIBKH AOAKEH IIO-
CTYIIATh TOABKO Uepe3 OTBEepPCTHA AbIpYa-
TBHIX AHUCTOB).




BHytpubapabanHbie uMKIOHbE

[IpoBepsieTcsi OTPEIB C MeCTa LMKAOHOB,
X KPBIUIEK, TAOTHOCTh COAMHEHHUS ILIMKAO-
HOB C KOpoOaMHu npueMa IapOBOAAHOM cMe-
CH M HaAHWUYHE IIPOKAGAOK MEXAY HHMH, 3A-
AMIITUYHOCTL IITMKAOHOB, TOYHOE€ MECTOIIOAO-
JKeHHe HX IO BBICOTE, HAaAW4YMe IIeAM B IIa-
POBOM oOBbeMe IIMKAOHA MEe)XAY KOPITyCOM H
KPBILIKOM (TaK Ha3blBAeMEIM 3aMOK) AAS VA&-
ACHHMSA MAEHKU BAATrY; OTCYTCTBHME B KOplyce
IIMKAOHA B MeCTe IIPHBAPKM YAUTKM BEICTY-
OB, IIEPOX0OBATOCTEH, CBAPOYHOTO rpara M
T.A.; HAAMYNE B BOASTHOM OObLeMe AONAaCTHRIX
BCTAaBOK MAM KPECTOBHH M IIOAAOHORB; OTCYT-
CTBHE B KOPITyCe€ IUKAOHOB CKBO3HEIX OTBED-
CTHM.

Kopoba npuema
NapoOBOASHOH CMECH
K BHYyTpH6apabaHHbLIM LUHKIOHAM

IIpoBepsieTcst DAOTHOCTSL, HAAWYHE llleAel]
A HENpPOBApOB B 3TUX Kopobax. (OcobenHO
ONACHBI HEIIAOTHOCTH KOPOOOB, HaXxoAsAue-
Cs B IIapOBOM YacTH DapabaHa H IIpPHUMBIKaIO-
I{¥e K KOpoOy ABIPYATOro IIOTOAKA). [IaoT-
HOCTh 3THX KOpOOOB NIpOBEpPAETCs, KaK [Ipa-
BHAO, TOALKO IIPH ONPECCOBKE UX BOAOH NpPU
A€MOHTAUPOBAHHKIX IJUKAOHAX.

Kopoba nogsoga
NATATeNbHOMW BOAbI

[IpoBepsercsa NAOTHOCTE, HAAUUYHE LIIeAeH
H HEeNpoBapoB B 3THX Kopobax. (OcobeHHO
OIlaCHBI HENAOTHOCTH 3THX KOpPOOOB M3-3a
OAM3KOTO UX IIPUMLIKAHUA K ALIPYATHEIM IIa-
POIpPUEMHBIM TOTOAKAM)}. [IAOTHOCTHL 3THX
KOpPOOOB NpOBEPAEeTCs ONPECCOBKON UX BOAOH.

JInnum nogsona ¢pocdaros
(M BpyrMX XMMUYECKMX PEareHTos),
pasorpesa 6apabaHa u Ap.

ITpoBepsieTcst MAOTHOCTH, HAAUUHE Helpo-
BAPOB 3THX TPYO, AMaMeTp U KOAHYECTBO OT-
BEPCTHH M UX PACIIOAOKEHHEe Ha Tpybax.

Conesbie BHyTpubapabanmubie
OTCOKM

[IpoBepsieTcsi NAOTHOCTb HEPEropoAoK
MEXAY CTYIIeHAMHU HCHApPeHHUA, HAAHYHUe IIe-
PETOPOAOK B KOAAEKTOPAX UUPKYAAIIMOHHBIX
KOHTYpOB. MlaMepsieTcss ceueHne naponepe-
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IIYCKHOTO OKHA M TPyOH {KOpo0a) NMUTaHuA
COAEBOro orceka. [I[poBepsaercst IpaBUABHOCTE
[IOAKAIOYEHHUS OIYCKHBIX, NapPOIOABOASLHX
M ITUTAaTeABHBIX TPYO K OTCYTCTBHE NIePEKPHI-
TUA CeYEeHUS KaKMxX-AMOO TpyO cemnapalnoH-
HbIMH YCTPOHCTBAMH.

Conesbie BuHOCHbIE
OTCOXH

[IpoBepsieTcsi IPAaBUABHOCTH IMOAKAIOYE-
HUA UMPKYAAIIMOHHEIX TPYO XK BBIHOCHHIM
IIMKAOHAM U UX AHaMeTpsrl. [IpoBepseTcs
[IPABUABHOCTD ITOAKAIOYERUS K IITUKAOHY He-
IIpePBIBHON NIPOAYBKH KOTAAQ. IlpH peBu3uH
CaMOTro IIMKAOHA NPOBEPAETCH NPABUABHOCTD
BBLIIIOAHEHUS YAUTKH, ABIPYATOrO NOTOAKA H
KpeCTOBHUHEI B BOASSHOM oOrneme. Ilpomeps-
eTCS OTMETKa YCTAaHOBKH BBOAA B IITMKAOH
II0 OTHOLIEHHIO K TreOMeTPHUUYeCKOr ocH Da-
pabaHa.

LUinamosbie cnens
Ho tene bapabanxa

ITo HIAaMOBBIM CAeAaM Ha TeAe OapabaHa
(MAM 3AeMeHTax CelapalMOHHBIX YCTPONCTB)
MOXHO TOYHO YCTAaHOBUTL 30HY KOAeDaHuA
YVPOBHs BOABI B Dapabane (MAM oTCceka). Kpo-
Me TOro, MO>XHGC TOYHO YCTAHOBHTHL HEKOTO-
pble AedpeKThl COOpPKH, TaK KaK BO3Ae MeCTa
[IPOPLIBA CTPYH (MHUHYS CenapaljHOHHOe ycC-
TPOMNCTBO), Ha TeAe OapabaHa BUAHBI 1IIAGMO-
Bbl€ CAEABI (ITOATEKH U A3LIKH B BUAE Beepa).
B 4acTHOCTH, XOpOUIO 3aMETHHI II0 Xapak-
TEePHLIM OeAeCOBATHIM IIOATEKAM IIPOPHIBEI
IIHTATEALHOH BOABI K3 KOPOOOB OABOAE UAH
HACAAKOB.

Jinunu orbopos npob
KOTNIOBOM BOAbI

[IpoBepsieTCs IIAOTHOCTL M HaAW4YHE He-
NpOBAPOB HAa AMHHAX OTOOPOB NPOO KOTAO-
BOH BOALI. 2TO HeoOXOAMMO B CBSI3H C TEM,
YTO OYE€Hb 4YaCTO 30HA OTOMpaeT npoOy
BOALI, HaIpUMep COAEBOI'0 OTCEKQ, d AMHHS
IIPOXOAHMT 4Yepe3 BOASAHOM 00BEeM YHUCTOrO
oTceka. Ilpn HEenAOTHOCTM AMHHU B OTOOp
MOXXeT NOCTYyIIaTh BOA3 YUCTOrO OTCeKa M
HCKaXXaThb IIPEACTABUTEABHOCTE TPOOH!. [1pu
oTOOope npobel BOABI 30HACOM He0DXOAHUMO
HCKAIOYUTHL BO3MOJ>XHOCTHL 3daxXBara I1apa B
npoOy H3-3a OAHM3KOIO PAaCHOAOIKEeHHUs 30H-

Ad K YPOBHIO.



LUTquPG BOQOYKQ3ATB/NIbHbIX
KONOHOK

[MIITyinepa npoBepsOTCS Ha OTCYTCTBHUE
IIAGMAa B HHMX, a TAK)XXe 3alfUUIeHHOCTbL UX OT
AHHAMHYECKOTO BAMJHHS NOTOKOB Mapa M
BOABL. I TO U Apyroe npMBOAUT K HMCKaxke-
HHIO IIOKA3aHUH KOAOHOK NPAMOTO A€MCTBHSI.
KpoMe TOro, He00X0AMMO IIPOBEPUTHL YTOOLI
IITyllepa KOAOHOK (MMIIYABCHI IO IIApy H
BOAe) OBIAM 3aBEAEHBI B TOT OTCEK, F'A€ OHHU
AOAKHBI MEpPHUTh ypOBeHb. O4eHb 4acTO B
IIPAKTHKE BCTPEYAKOTCA CAy4YaH, KOrda BOAO-
yKa3aTeAbHble KOAOHKH COAEBBIX BHYTpHOa-
pabaHHBIX OTCEKOB HMITYALC HO BOAE OTOHU-
ParOT U3 BOASHOIO 00 beMa COAeBOI0O OTCEeKa,
@ UMIIYALC IO I1apy M3 napoBoro obobema ym-
CTOTO OTCEKa, YTO NPHUBOAHMT K 3aBBILIEHHIO
[IOKa3aHHH KOAOHKHU.

3oHan no orbopy npob napa

IIpexxae Bcero npoBepsieTcsi HAAudye 3TUX
YCTPOMCTB, a TaKXXe UX COOTBEeTCTBHe TpebHo-
BaHUsAM U HopMmaM [10] o orbopy npeacra-
BUTEABHOH NpPOOBI Mapa, rpe’xXae BCEero Ha-
CBHIILEHHOTO. Y13 IPaKTUKHU CAEAYEeT, YTO OYEHD
JacTO Ha "cTaphiXx” KOTAAX OBIAM KOTAQ-TO
3alIpOEKTUPOBAHLl YCTPOMCTBA, KOTOPLIE Ha
CETrOAHSIIIHUHA A€Hb MOPAABHO H (PH3MYECKH
yCTapeAH, TaK KaK OTOHMPAarT HelpeACTaBU-
TEALHYIO Ipo0y napa. 'akue yCcTpOUCTBA He-
00XOAMMO A@MOHTHUPOBATL U YCTAHOBUTL HO-
Bhie, OOAee coBeplueHHEIe. (boaee TOAPOOHO
3TOT BOIPOC PAaCCMOTPEH B pasA. 3.3).

B 3aBUCUMOCTH OT 1leAeH U 3aAa49 BHYT-
PEHHEero ocMoTpa pa3zbupaeTcss TO UAM UHOE
KOAHYECTBO YCTPOHCTB. AAsI TOAHOTO OCMOT-
pa CcenapaliUOHHBIX YCTPOHUCTB KOTA4, Kak
[IPABUAO, HEOOXOAMM AEMOHTA)X BCeX BHYT-
prbapabaHHBIX YCTPOUCTB.

3.2. NPOBEPKA NJIOTHOCTU CBOPKM
CENAPALMOHHBIX YCTPOWUCTB
ONPECCOBKONBOAON

BuiyaabHasa npoBepKa NAOTHOCTH cOOp-
KM CelapaiiMOHHLIX YCTPOHCTB NPOCBETKOH
AAMIIOH, MAM MBIABHOM 3MYABCHEH C II0OAa-
YeHM C’KAaroro BO3AyXa Ha MeCTO CMayuBa-
HUSI PEKOMEHAYEeTCsE B OCHOBONOAAraloUIuX
paboTax 1o HaAdaAKe cenapailMOHHBIX YCT-
pouctB [11] —[13], Kak moKa3aAa OIBIT, He
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AQIOT BO3MOJXHOCTH B [IOAHOM Mepe IIpoBe-
PHUTHL IAOTHOCTL COOPKH CenapalfHOHHKBIX yC-
TPOMCTB.

AASL IPDOBEPKHU ITAOTHOCTH (ILeAH, HEeIpo-
Baphl, TPELIHMHEI B IIBAX U T.A.) COOPKH cena-
paliHoHHLIX ycTporcTB AO “"@upma OPI'P3C”
IIPUMEHSIET OIIPEeCCOBKY UX BOAOH.

OIMBIT HAAGAKH I1aPOBLIX KOTAOB, KOTOPHIE
HMEeAH 3HAYUTEABHOE IIpeBhIIIeHHe HOPM
[TT3 no KaueCcTBY nmapa (MHOTAQ B AECATKHU U
COTHHM Pa3) U3-3a HEINIAOTHOCTEM B CelapaliH-
OHHBIX YCTPOHCTBAX (LIBaX, y3Aaax cOOpKH,
dbAaHLIAX U T.A.), HTOKA3LIBAET, YTO OOBLIYHBI-
MU MEeTOAaAMHU (NIpOoCBEeTKa AAMIIOYKOH,
BU3YAABHBIM OCMOTD M T.A.) TAKHE HEIAOT-
HOCTH HAUTH HPAKTUYECKM HEBO3MOXXHO.
CAOJXHOCTDL OTBICKAHHS 3aKAIOUYAETCH ellle U
B TOM, YTO BCe yCTPOMCTBE, B TOM UYHCAE H
CBapHEIe HIBBI, TOKPBITHL CAOEM HIAAMa U NPO-
AYKTOB KOPPO3HMH, KpOMEe TOro, CaMH UJEAH,
CITOCOOHEIe pe3KO YXYAUIMTE KaueCTBO 1apa,
MMEeIOT HeOOABIIIMEe Pa3MepHl (HanpuMep, UleAb
mupuHOX 1 —2 MM 4 aAamHOM 10—20 MM B
BEepXHeM lIBe Kopoba nmpueMa napoBOAAHOU
CMeCH CNOoCOOHA IPOINYCTUTE TAKOEe KOAHYEe-
CTBO KOTAOBOM BOABI, YTO KAaYeCTBO Iapa MO-
)KeT OBITH 3HAYUTEABLHO BEILIE HOPMBI).

3.3. METOAMKA UYCTPOMNCTBA
OTBOPA NPEACTABUTESIbHOW
NPOBbLIMAPA U BOAbI

3.3.1. boAbiOe 3HaueHUe NTpH HAAAKe Ce-
MapallMOHHBIX YCTPOMCTB OapabaHHEIX KOT-
AOB HMeeT IIOAYy4YeHUEe INPEeACTABUTEABHOH
npoOBl HACKILIEHHOrO Iapa, T.e. TAKOW IpOo-
Obl, B KOTOPOX COOTHOUIEHHE XHAKOH M Na-
poBou a3 ORIAO OBl TAKMM Xe, KaKk H B OC-
HOBHOM I0TOKe mnapa. YUtoOwl npoba mnapa
ObIAd NPEACTABHUTEALHA IO OTHOUIEHUK KO
BCeM COAep’XKaulMMCs B HeM NpUMecCsM, He-
00XOAUMO 00eClIeuyuThb MOCTYIIAEHHE B 30HA
IMMOTOKA IIapa CO CpepAHed BAaXHOCTBIO B MeC-
Te oTdopa.

3.3.2. BAOJKHOCTE UAH COAGCOALP KAHHE Ha-
CBII[€HHOTIO I1apa OnpeAeAsercs nyreM oTOO-
pa IpoOH I1apa, KOTopast OCTaeTcs IIpeACTa-
BUTEABHOH IIPH COOAIOAEHHH CAEAVIOIIHX
YCAOBUH:

l1-e — CKOpPOCTH Nnapa Ha BXOAe B IIpoDo-
OTOOPHEIM 30HA AOAKHA OBLITH PABHA CPEA-




HEH CKOPOCTH IIOTOKA Ilapa B MecTte oTbopa
(MA30KHHETHYHOCTb OoTOOpa NpoOkhi);

2-@ — XHAKOCTb, HAXO0ASAUIasAICA B IIACHKe
Ha CTeHKe TpyDbonpoBoAa AOAXHa OBITH CO-
pPBaHA M HAXOAMTLCS B NNOTOKE Mapa;

3-¢ — KAaMNAH XHUAKOCTH AOAKHH OBIThH
PaBHOMEPHO NepeMeliaHbl B [IOTOKe napa 1o
CEYEeHMIO TPYOONIPOBOAS;

4-¢ — XUAKOCTh, BBIIIAAAIOLIAasA HA BHYT-
PEHHIOK CTEHKY IP0o60OTOOPHOrIO yCTpONC-
TBR, HE AOAKHA CTeKaTb 0oOpaTtHo B Tpydo-
NPOBOA, 13 KOTOPOro orbupaercs npooa.

BrinmoAHeHHe BCeX 3THX YeThIpeX YCAO-
B HAKAGABIBAET AOBOARHO XXeCTKHe Tpebo-
BaHUsSA Ha KOHCTPYKUHUIO OTOOPHOro yCTpoH-
CTBA M €ro pacnoaroxesHue. [leppoe ycaosue
BRINIOAHHTL AOBOABHO AErKO COOTBETCTBVIO-
UM pacdeToM, a8 3aTeéM BHOOPpOM PAaCcXOA4d
IIpOOHI AT AOCTHMIKEHMSI PaBEHCTBa CKOPOC-
TeN 1apa B 30HAE U TPyOONpOBOAE; YeTBep-
TOE YCAOBHE TAK)Ke B KaKOM-TO CTeleHH MOK-
HO BBIIIOAHHTE COOTBETCTBYIOLIEH KOHCTPYK-
IJUeH 30HAQ U TOADOPOM CKOPOCTH B 30HAEC.

PaccMOTpuUM NOAPOOHO BTOpPOE M TPEThE
ycAOBUA. [IpH ABMIKEeHHH 11O HNapONpPOBOAY
BAGSKHOrO IIapa YacTh BAATH OCAXAQEeTCA (Ce-
IIAPHUPYETCs) HA CTEHKAaX NaponpPOBOA], a APY-
rasi ee 4acTe, YBAeKaeMas 11apoMm, 60Aece UAH
MeHee PaBHOMEPHO PAaCIIPEAEAsieTcs IIo ce-
YeHUIO NMAaponpoBOAa. COOTHOIIEeHHEe MEXAY
KOAUYECTBOM BAATHU, OCTAIOUIENICS B IIOTOKE
napa H TOH, KOTOpAas Te4eT 110 CTeHKe TPYOhI
B BUAE TA€HKH 3aBUCHUT IIPEXXAE BCEro OT CKO-
POCTH NIapa, BAA’KHOCTH {AMCNIePCHOCTH) I1apa
H AMaMeTpa MapolpoBoAad. BansHue ckopoc-
TH IIapa CKa3bIBAE€TCS B TOM, UTO NPH MAABIX
CKOPOCTSAX BCSI BAAra B OCHOBHOM OCa’XAd€eT-
CSl Ha CTeHKaX NaponpOBOAd M TEYET B BMAE

16

NAeHKM. T1pU AQCTHIXREHMH HEeKOTOPOM CKO-
pOCTH Iapa HAaYMHAETCHA NMPOoleCC CPhIBa Ka-
MeAb BAAGrH CO CTeHKH NapolpoBoAad. Takyio
CKOPOCTE I1apa NPHHATO Ha3bLIBATh KPHTHYEC-
KoM (puc. 3). CpeIB NA€HKH BAaru npoTexKaer
CHa4YaAd MEAAGHHO, HO C IOBBHILIEHUEM CKO-
pPOCTH BO3pacTaeT, ¥ IpH CKOPOCTAX, NPEeBhl-
INAIOIIMX KPHTHYECKYIO, OCHOBHAs Macca BAa-
TH CPBIBAETCS CO CTEHKHU MapOIPOBOAA.

CAeAOBAaTEABHO, OCHOBHEIM YCAOBHEM OT-
Oopa npeACTaBHUTEABHOH NPOOBI BAAJKHOIO
napa sIBMIETCSI ero orbop M3 TOTO YYacTKa,
A€ BAQra eille He yCheAd BHINIAaCTb Ha CTEHKY
(BXOAHOHM Y4YAaCTOK NapOIpPOBOAA}, ANOO U3 TOro
y4acTKa [IapolpOBOAQ, TA€ OCHOBHOE KOAHYE-
CTBO BAAr¥M COPB@HO CO CTEHKU COOTBETCTRY-
IONIUM ITOADOPOM CKOPOCTHM napa (nmpuMene-
HHEe CMeCHTeAel), KaK npasunro, W = W_ .

Huxe O6yAyT paccCMOTPEHHEI OCHOBHbIE
KOHCTPYKIMH 30HAOB, KOTOpHLIe IPH IpO-
MEBIIIAEHHBLIX UCIBITAHHAX KOTAOB ITO3BOAA-
IOT IIOAYYHTh HPEACTABHTEALHYIO NTPpOo0y napa
10}, [13] —[20]}.

3.3.3. OT6op npoOul HACKIMIEHHOTO Tapa
nIpH OTBOAe napa U3 bapabaHa OOABIUIAM KO-
AHYeCTBOM TPyD HeboAbmOro pAumamMmerpa
(d,, < 100 MM) TPOHU3BOAUTCA 30HAAMM:

a}] YcTeeBOM 30HA KOHCTPYKIHH
BTHU-OPI'POC (puc. 4)

AaHHOe YCTPOMCTBO OLIAO TPOBEPEHO, KakK
IPH CTEHAOBLIX HcCAeAoBaHUAX (M3H) [15],
TaK H B HPOMBILIAGHHOHU NpPAKTHKe (paboTh
AO "OQupma OPTP3C"). Brin0 ycTaHOBAEHO,
4YTO B AMala3oHe CKOpoCcTted oTdHopa mnpol

W
mapa o = 0,9—1,5 OT M30KHHETHYHOrO,

nap

COXpaHAeTCsI NPeACTaBHTEeABHOCThE OTOOpa

Puc. 3. 3aBMcMMOCTD XPUTHHECKOH CXOPOCTM NApa CPLIBA NNEHKU BRArM OT BaBNCHURA
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npobul mapa. Takue “xopouine” pe3yAbTaTH
MMOAYYAIOTCHA I[I0OTOMY, YTO OTOOp NpOOKI Mapa
IIPOHU3BOAUTCS U3 YCThs TPYORI, T.€. H3 TOTO
MeCTa, TAe KAIIAH, HaXOAAlIMeCs B lape, ele
HE BbIIaAH (OTCenapUupOBAAUCEL) HA CTEHKY
3TOHU TPYOBHI.

YcAaoBUSA 1 TpeOOBAHUSA U3TOTOBACHHUSA YC-
TH€BOTO 30HAQ:

30HA YCTAHABAHBAETCS B LIEHTPE YCThA
TPYOBl TAKUM 00pa3oM, uTOOBI ero BXOAHOE
CceyYyeHHe PAacCIIOAAraAOCh IO KacaTeAbLHOU K
BHYTPEeHHEN NOoBepXHOCTU OapabaHa;

AAS UCKAIOYEHHS BAUSHMA TOPILOB IIPO-
600TOOpHON TPYOKH (HAKOHEYHHUKAE) Ha IIPeA-
CTABUTEABHOCTH NPOOH 3a CYET TOPMO>KeHU S
IIOTOKA OH BBIIIOAHEH 3a0CTPEHHHIM,

IIPH YCTAHOBKE 30HAQ HAAQO CTPEMHUTECH
K TOMY, 4TOOBI YYaCTOK I[IOABEMA ITPOORI ObIA
KaK MOJXHO MeHblIe, [10 BLIXOAY U3 OTBOASA-
e TPpyOBI NPOOONPOBOAKY CAEAYET Cpa3sy
HaTIpaBUTh BHM3;

TaK KaK 30HA AOAJKEH OBLIThH BHIIIOAHEH U3
Hep>KaBelolllen CTaAHd, & OTBOAsas TpyDa BhI-
[IOAHSETCS U3 YIrA€POAUCTOM CTAAH, TO AASA
HX [IPOYHOTO COCAMHEHNA U OOAETYEHUST MOH-
Ta’>Xa IPHUMEHsIETCs LTyl ep, U3TOTOBA€HHEIH
K3 Marepuana TpyOml ¥ MydTa U3 Hep’KaBe-
omen ctard. Ilryuep u mydra npuBapusa-
I0TCA K 30HAY IIPHM €ro U3roTOBACHHH, a IIpHU
MOHTA)X€ Ha KOTA€ CBAapHBAlOTCHA IUTYIEp H
TpyOa (OAHOPOAHBIE MATEePUAABI);

AHaMeTp BXOAHOTO OTBEPCTUSI 30HAA pac-
CYUTHIBAETCA U3 YCAOBUS paBeHCTBA CKOPOC-
Ted (M30KMHETAYHOCTH) IIOTOKA Iapa B TPYV-
Oe N 30HAE, T.e.
=W’

Wos = Wi (11}

[1PH ITAPOBOH HArpys3ke KoTAa, pasHo#n 0,8D .
M3 ypasHenus (11) noayyaem puamerp ycC-
THEBOTO 30HAQ

Gn 00
d, =d_ } G" ,
Tp

TAE dTp — AHMAMETD OTBOASAILEHN TPYOHI;

(12)

anoﬁ — pacxop npodsl napa, 0OLIYHO IIPH-
HuMmaercsa 30— S50 kr/y;
G__ — pacxop 1napa B OTBOAsLIEH Tpyode.

Tp
IIpu ucnBITaHHUAX KOTAOB AGHHOE YCTPOU-

CTBO YCTAHABAWBAETCS B CPEAHEM T10 AAMHE
Oapabana Tpyde M B ABYX KpPAaMHHX.

18
|

[

|

6) 3oHA co cMecuTteaeM — TpyOo¥ Bes-
TYpH

EcaM no xXakum-aubOO NPpHYHHAM YCThe-
Bble 30HAEI Ha BXOAe B TPyOe YCTAaHOBHTH
HEBO3MOXXHO, @ CKOPOCTH Iapa B TPpyDOIIpo-
BOAE B HECKOALKO Pa3 HUXXe KPHUTHYECKOH,
TO AASL OTOOpA IIPeACTaBUTEABHOHN ITPOOH! l1apa
MOJKHO IIPUMEHHUTHh 30HA CO CMECHTEeAeM —
Tpyoon BeHnTypu (puc. 5). Pacuer aaHHOro
YCTPOMUCTBA 3aKAKUYAETCA B TOM, YTOORL B Ca-
MOM Y3KOM Ce4eHHUH TPyObl BeHTypH BHIIIOA-
HAAOCh ycAaoBue W) = W (cM. puc. 3). Kpo-
Me TOrO, OCh 30HAd AOAJKHA HAXOAWUTHCA CTPO-
ro Ha OCH TpYyORI, @ 30HA AOAKEH YCTaHABAH-
BaThCS OTBEpPCTHEM HABCTPeUy IMOTOKY Mapa.
AMaMeTrp Cy>ReHHOHM 4acCTH TpyOnl BeHTypu
paccYATHIBAeTCsa 10 POPMYyAE

W

w" -’

C

d

TP

d. = (13)

rae W u W' — ckopocTH napa B Tpybe u
CY’>KeHHOM 4aCTH.
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Puc. 5. 3ona co cmecurenem — Tpybon Bentypm:
1 — cMecuTensHoe YCTPOHCTRO, 2 — npobooTOOpHOE YCTPOMCTBO




3.3.4. OT60p npoOBI HACKILIEHHOrO Mapa
u3 Tpy® 6oAabmoro Anamerpa (d > 100 Mm)
NIPUMEHSETCA B NAPOBBIX KOTAAX HH3KOTO
AdBA€HUS Oe3 naponeperpeBaTeAas.

CAOXXHOCTL OTOOpa NPEeACTaBATEABHOH
npoOLl U3 IapOIIPOBOAA 3aKAIOYAETCS B TOM,
YTO BAAra B MNapoIiipOBOAE MOXeT HaXOANTHCH
KakK Ha CTeHKe TPYOhI B BUAE NIA€HKH, TaK H B
BUAE KAalleAb B CeYeHHH CaMOM TPYOml. AAs
TOTr0, YTOOHI IMOAYUMTH INPEACTABUTEABLHYIO
nMpoOy mapa B TAaKOM TIOTOKE, HEOOXOAMMO
CO3AATh YCAOBHS AASL CPLIBA 3TOH NMAEHKH BAA-
'l CO CTEHKH TPYOOIIPOBOAA U PABHOMEPHOTIO
pacnpeAeAeHHs1 BAAru 1o ce4yeHu1o Tpyowul. B
KaKOM-TO CTEelleHU 3TOMY YCAOBUIO YAOBAET-
BOPSEeT IIEAEBOM 30HA, YCTAHOBACHHHM 34
cMecureaeM (KoHcTpyknuss LIKTH) (puc. 6).
AdaHHOe YCTPOUCTBO AOAJKHO YCTaHaBAHBATD-
Csi TOABKO Ha I'OPHM30HTAABHOM HMAM HHCXO-
ASIIIIEM BEPTHKAABHOM YYaCTKe I1apONpoBO-
A3, IPHYEM B TOPHU30HTAABHOM MAPOIIPOBOAE
30HA AOAKEH YCTAHABAMBATHCSA TOALKO BEPTH-
KaabHO C OTBOAOM NpoObl BEHU3. [I0 AQHHEIM
CTeHAOBBEIX ucnbiTaHu MOMU [15] panHoe yc-
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TPOHUCTBO, KaK IIPaBMAO, AQ€T 3aBblllIeHHE UC-
THUHHOTO COAECOAEP>KaHUusA B 1,5 — 2 pa3a npu
YCAOBUH, YTO CKOPOCTHU [Iapa B LIEAH 30HAQ
M [1apOIIPOBOAA PABHHI.

AASL TIOAYUYEHUS NIpeACTaBHTEALHOU IIPO-
Onl napa LIKTHW pexoMeHpAyeT B Cy>KeHHOM
CeYeHUH CMECHUTEAS MOAAEPKUBATL CKOPOCTh
Ilapa He HUXXe, yeM Ha pHc. J.

LIKTH u OPI'POC uHOraa mpakTHKYIOT
YCTAHOBKY 30HAOB 3a U3MEPHUTEALHLIMH AM-
acdparMamMu Ha paccrosnuu (S—6d . Takon
MEeTOA, MOJXHO IIPMMEHSATb, HalpuMmep, MpH
orOope npodb napa U3 1apoNpoOBOAOB BBIHOC-
HBIX IITMKAOHOB. Ha puc. 7 B KauecCcTBe npume-
pa IIOKa3aHa TAapPUPOBKA YCTBREBOIO 30HAG,
YCTAHOBACHHOTO 33 U3MEepUTEALHOU Avadpar-
MOH B IIaPOIIPOBOAE BEIHOCHOT'O IJTHKAOHA KOT-
Ad HHU3KOTrO AABAeHHUA.

3.3.9. OT60p npoOEI HACLILNIEHHOIO I1apa
BBIHOCHBIX HHUKAOHOB IIPOU3BOAUTCH lIeAe-
BEIM 30HAOM (puc. 8). lllereBON 30HA ycCra-
HAaBAHUBAETCHA 3a ABPYATHEIM HOTOAKOM IJHUK-
AOHA UIeAbI0 HABCTpPeuy IIOTOKY Inapa. Pado-
yas AAMHA 30HAA AOAKHA OBITH paBHA AMa-
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Puc. 6. LLleneson 301 CO cCMeECHTENEM
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Puc. 7. 3aBucWMOCTs BIAXHOCTH Napa N0 YCTHEBOMY 30HAY UMKIOHA B 3aBUCHMOCTH
oT pacxoga npobut (3oMz ycraHoBneH 3a wanbon pana cpuiea)

METPY LUKAOHA. YUYMTHIBAA OGOABUIVIO AAMHY
30HAQ, AASI HCKAIOUEHHS €ro MOAOMKH M BHO-
paiy CBOOOAHKRIN KOHel] 30HAA 3arayoaser-
Cs1 B CIIElIHAALHOe OTBepCTHe B CTeHKe IJUK-
AoHA. Anst ofecneueHus1 paBHOMEPHOTO OT-
Oopa npoObl Hapa Mo BCeH AAUHEe 30HAQ ceye-
HHe TPYOKH 30HA3 AOAKHO OLITL HEe MeHee
yeM B 2 pasa 0OoAblle CYMMApPHOTO CeYeHMUs
OTBEPCTHH,; AMAaMeTp OTBEPCTHH 30HAQ IPH-
HUMAeTCA PaBHbLIM 2 MM.

3.3.6. YcTaHOBKA 30HAOB B TPYOL!I OTBOAA
napa U3 bapabaHa B TOH MAM MHOM CTeleHH
3arPOMOKAGET II0IIepeyHoe ceyeHue TpyOHl,
a8 3HAYMT U NPHUBOAUT X CHUJXEHUIO pacXxoaa
CpPeARl B 3TOH TpybOe. B HEeKOTOpPHIX CAydYasax
3TO HeOOXOAMMO YYHTHIBATH, HAallpAMep, NpH
YCT@HOBKE YCThEBLIX 30HAOB B OTBOAAUIHUE
TpyOnl Maaroro pnaMerpa (28+38 Mm).

Eie OOAbIINEe NOTEpPM AABACHHUS BO3HMU-
KAalOT IIPpU YCTAHOBKE B OTBOAAIINX TpyOax
CYXAIUUX yCcTpoucTB. Hanpumep, upm yc-
TAaHOBKe CcyXatouero ycrporctaa LIKTH (cMm.
pDHC. 6) AAT KOTAa ¢ paBaeHueM 40 xrc/cm? u
[IpY CKOPOCTH Ilapa B Cy’KawuleM yCTpOoH-
CTBE, PABHON KPUTHUYECKOH (CM. puc. 3), no-
TepH OYAYT COCTAaBAATE:

Wi, , 60°% -19,7
AP=CE}' “p =5,0'——'—'—"-—-—"==
2g 2'9:81

= 18073 krc/m%= 18 krc/cM?

B TO XXe BpeMsi CONPOTUBAEHUE CMEeCHUTEe-
ast ¢ Tpybon Bentypu (cM. puc. 5) 6yaer co-
CTaBAsATh 1Ipu ., =01 3Hayenue B 50 pa3
MeHbllle, T.e. OKOAO 361 Krc/m2.

Takoe 3HaUUTEALHOE CONIPOTUBAEHHE CMe-
cuTeAbHOro ycrpoucresa LIKTH He no3Boasi-
eT YCTaHaBAMBATE €ro, HAlIpUMep, B NIapOIpo-
BOA@X OTBOAA Napa M3 BRIHOCHLIX LIMKAOHOB
B OapafaH, TaK KakK Ha BEAMYHUHY CONPOTUB-
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Puc. 8. lllenesoi 30HA:

1 ~ pyba & 22x3 MM, 2 — umylep, 3 — wene-
BaA HaCcaaKa, 4 — AOHBLILKO, I ~ 3arnywka




AEHMA Cy’Xalollero yCTPOHCTBA NPOM3OHAET
ONyCKaHHe YPOBHS BOABI B IJMKAQHE.

3.3.7. Or60op npoOpl HENIPOMBITOrO ITapa
rnepeA NPoMbpIBOYHBIM YCTPOHCTBOM, d TakK-
)Xe ornpeapereHne 3PPEeKTHBHOCTH PadOTH
OPOMEIBOYHOIO, @ TAK)Xe NPEABKAIUYEHHRIX
CernapalnOHHBIX yCTPOMCTB M IAPOBOTO
oOBeMa A0 NPOMBIBOYHOTO ANICTA IPOM3BO-
AHUTCA C TIOMOILIBLID 30HAQ, IIOKA3aHHOTIO Ha
puc. 9 |14}].

30HA YCTAHABAMBAETCSA HAa TOM MAMU MHOM
AHCTE MAapOIPOMBIBOYHOI'O YCTPOHCTBA U CO-
CTaBASIET C HUM eArHOe 1eaoe. OH IIPeACTaB-
AseT CcoOOM HOAOXEHHBIe HABCTpeuy ApPyr
APYTY IIOAOBMHKH TPYyO pPA3HOro amaMmerpa:
BepXHsAaA — OOABILIErO, HUKHASA — MEHblIe-
ro. BepxHsas 4acTh 30HAAQ [epeKphIBaeT He-
KOTOPO€ KOAHMYECTBO OTBEPCTHH ALIPYATOTO
AMCTa. TaKM 00pa3oM, BXOAHBIMHU OTBEDPCTH-
SAMHA 30HA3 ABASIIOTCS CAMHM OTBEpPCTUA Napo-
[IPOMBIBOYHOI'O AMCTA. AASL YCTAHOBKH HHK-
HE! YAaCTHU 30HAE B AUCTE NPOPEe3aeTcs COOT-
BETCTBYKOUIUX pa3MepoB uteAb. [Ipoba napa,
NOCTyTlawouas B IIepekphiThie 30HAOM OTBep-
CTHSI, HAIIpaBAsSieTCd B HUJ)KHIOIO 4aCTh 30H-
Ad, ABAAIOLLYIOCS XKeA0OoM aast cOOpa BHIIIA-

A-A

4 \
77 W 772 W A RO, 2 77

%

Adlollen u3 NpoOkl BAGTIH, @ OTTYAa — B IIPO-
OOnpPOBOAKY. Tak Kak OTBepCTHs B ITAaPONpPOo-
MEBEIBOYHEIX AHUCTAX OOBIYHO PACIOAAraloTCs
B 1IaXMATHOM IMOPsIAKE, 1leaecooOPAa3HOo pac-
IIOAAraTh 30HA IO AMArOHaAbHOMY PSIAY OT-
BepCcTHH. AAuHA 30HAA 150 — 200 mM. Ob1uas
[TAOHIAAL H KOAHYECTBO BXOAHBIX OTBEPCTHH
PAacCYUTHIBAETCSA M3 YCAOBUS pPAaBEHCTBA
CKOPOCTEN Mapa B HUX (ONpepeAsieTcs II0
PacXoAy NpoOLI}) U B OCTAAbLHBIX OTBEPCTHUSIX
IIaPOIIPOMBIBOYHOTO AMCTA ITPM HAarpy3kKe KOT-
Aa paBHoH 0,8D .. Tak Kak AuaMmerp OTBep-
CTHH [IaPONPOMBIBOYHOI'O AUCTa OOBIYHO ITPH-
HAMAIOT OKOAC 3 MM, NO3TOMYy AASL OTOOpa
IpoOB! Tpebyercsi HeDOAbLIIOe YHCAO OTBEep-
cTuu (0ObIuHO 4 —J5). Paboume orBepcTUd
AOASKHEI OLITEL PABHOMEPHO PACIPEAEAEHH 1O
€ro AAMHe, a AMIUIHMe, [IOoHNAaBUIHe NOA 30HA,
AOAPKHBI OBITh 3arAylleHbl (Ay4lile BCero 3ak-
AEIIKaMU).

3.3.8. OT60p 11p0od M3 NoTOKa ¢ opAHOQa3-
HOHM CpeAoH (eperpeTniy rnap, BKAIOYas IIpoM-
neperpes, IUTATEABHYIO U KOTAOBYIO BOAY U
BOAY BIIPBICKA) OCYIECTBASIETCS C HOMOLIBIO
eAUMHOro Tpyoduaroro 3omHpaa (puc. 10). 30HA
npeAcTaBAasieT COO0OH TPYOKy CO cpe3aHHLBIM
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Puc. 9. 3oug ana orbopa npobut HenpoMuITOro napa
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Puc. 10. Tpybuameii 3048 ana otbopa npo6

oaHoda3HONW cpeami:
1 — Tpyba avamerpom 10x2 Mm; 2 — BTYIKa

ITOA YTAOM 45° IPUEMHBIM KOHIIOM, BCTABAEH-
HYI0 B TPYOOIIPOBOA, Cpe30M HaBCTpeYy I10-
TOKY. KOHel[ 30HAA 3arAyOAsieTCsl BHYTPE TPY-
Obl MpuOAM3UTeALHO Ha 20 mMm. Ilpm ycra-

b S

T e Y,
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22

HOBKE€ 30HA3d HEOOXOAMMO HMeTh NPSAMOH
y4aCTOK AAMHOH AO 30HAA He MeHee 10d  u
od_ II0CAe Hero.

Afm OTOOPa NMPEACTABUTEALHOM IPOOH
KOTAOBOH BOAB! 1-H, 2-#1 uau 3-H cTynenen
HCIIApE€HHA 30HA YCTAHABAMBAETCS B ONYCK-
Hbl€ TPYOBI COOTBETCTBYIOUINX CTyIIEHEH HC-
[apeHus.

3.3.9. OT60p npo6 NPOMBIBOYHONA BOABI
[14] BrITOAHAETCSA C MOMOLIBIO NTPOHOOTHOP-
HOro yCTPOHCTBA, IIOKA3aHHOro Ha puc. 1.
YCTPOHCTBO NIIPEACTaBAsIeT COO0M BOPOHKY
IPAMOYTOABHOI'O Ce4eHHUs] C BHYTPEHHHUM
HAIIpaBASIOUINM AMCTOM. Ha3HaveHue noc-
A€AHETrO — pe3KO NOBEePHYTH IIOTOK IIPOMHI-
BOYHOH BOABI BBE€PX HEIIOCPEACTBEHHO IIepeA
OTBOAOM NPOOE!, YTOOH 3aXBAaUYEHHBIH BOAOH
[1ap BEIXOAUA BBEPX M HE€ IIONIaAaA B npobo-
ITPOBOAKY.

[laporpreMHasi BOpOHKa YCTaHaBAMBAETCH
Ha KPENE)XXHOM 3AEMEHTEe IapOIPOMBLIBOYHOTO
IIITUTA HECKOABKO HMJKEe CAMBA BOABWL.

BopoOHKa BBIIIOAHSETCS M3 AMCTOBOH He-
{ P)XaBeIIerd CTAAU TOAIIHHOM 1 — 2 MM. AuU-
HUS NPOOOTIPOBOAKY BBIBOAUTCS U3 Oapaba-
Ha KOTA& Yepe3 CTEeHKY OAHOM M3 ONMYCKHEIX
TPYO0 C MOMOWIBIO TOACTOCTEHHOI'O HITYIlePa.
AMHUA NpOoOOIIPOBOAKH KaK BHYTpM Oapaba-
H4, TAK ¥ BHE ero AOAJKHA OBITh NpPOBEAEHa C
| YKAOHOM I10 XOAY MHPOOGHI.

CxemMa  yernaniobhu Boporne

/,.

T J\\ . BopoHra
BoiBed npodsl
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Puc. 11. 3oua ans orbopa npob npomMbIBOYHOW BOALS



3.4. U3MEPEHVE YPOBHEN BOAbI
B BAPABAHAX U BbIHOCHbIX UMKJIOHAX

3.4.1. UamepeHUe ypoBHen BoAbl
B 6apabaHax

ANt HAAEXXHOM padOTHL KOTAOB OOABLIOE
3HaYeHHEe UMeeT COOTBETCTBHUE YPOBHSI BOARBI
BOAOYKA3aTEeAbHBIX KOAOHOK YPOBHIO BOAKI B
6apabanHe. Ilpy HIpPOXOXXAEHHUH Ilapa uyepe3s
CAOHM BOARI OapabaHa (0apOoTak) MAOTHOCTH
NapoOBOASSHOM cMecHU B DapabaHe OypeT MeHb-
111 TIAOTHOCTH BOABI. COOTBETCTBEHHO U YPO-
BEHb BOALI B BOAOYKA3aTEABHBIX KOAOHKAX Oy-
AeT HIXKe (hakKTH4eCKOoro yposHs B Oapaba-
He. KpoMe TOro, remmneparypa BOALI B KO-
AOHKE OyVAeT HMIKe, 4eM TeMIIepaTrypa BOAHBI
B OapabaHe, KOTOpAast paBHA TeMIlepaType KU-
IMeHUsi. ITO NPUBOAMT TAKIKe K CHHIKEeHHIO
BUAUMOTO YPOBHS BOABLI B KOAOHKAX.

CAeAyeT pa3sAUYyaTh:

BuANMEBIN YpOBE€Hb (HBA) — IOAOJKEeHHe
MEHHCKa B BOAOYKa3aTeALHOU KOAOHKE.

Becosont ypoBeHb (H ), OTAM4AIONIUHCH
OT BUAMMOTI'O B COOTBETCTBUM C PA3ANYHEM IIAOT-
HOCTH BOALI IIPpU TeMIlepaType KHIeHus1 B Oa-
pabaHe ¥ BOALI B BOAOYKA3aTEeAbHOH KOAOHKE.

AencTBureAbHsiit (pusnueckunt) (H, ),
OTAMYAKILINUCA OT BECOBOIO Ha BEAUYHHY
HaOyXaHHA CAOA BOAHBI B OapabaHe, BhI3BaH-
HYI0 HAANUYHMEM IIaPOBBIX IY3LIPEKOB B TOA-
11[e BOARL.

CAeAyeT OTMETUTBh, YTO CelapaliMOHHO-
dKTUBHAasI I1apoBas BHLICOTa ODapabaHa OTCYM-
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ThIBAETCS OT AGMCTBUTEABHOIO YPOBHS BOARL.
[lonpaBKy Ha OXAd>KAEHHE BOARI B BOAOYKA-
3aTEABHBIX KOAOHKAX AASI KOTAOB PA3AHMYHBIX
AABA€HHH MOJXHO TIOACYHTATL C MOMOUILIO
rpadpukoB Ha puc. 12 [21] no dopmyae

HBEC
H

BA

AH = H_[1-

(14)

Kak caepyeT u3 pHuc. 12, yeM BhILIE AAB-
AeHHe B OapabaHe, TeM 3HauMTEeAbHEee BUAU-
MBI YPOBEHBb BOABI OTAMYAETCHA OT BECOBOIC
B ODapabaHe.

IlonpaBky Ha HaOyxaHue BOAK! B Oapaba-
He A OlIpeAeACHUA AGMCTBUTEABLHOTI'O YPOB-
Hsl MOXXHO OIIPEAGAUTH 110 POPMYAe

¢

BEC o 4
|

P

rA€ HAIIOpHOe IIapOCOAEP )KaHNe PAaCCYUTHIBA-
eTcs 1o popmyae [21], [22]

Wl'!

O

¥
a+ W,

AH, s = H (15)

(16)

3peck W, — npuBeAeHHasi CKOPOCTh Iapa Ha

3epPKaAe UCIIapeHUs;

ad — BEAMYHHAE, 3aBHCAIIAA OT AdBAe-
HUSAI U AUaMeTpa OapalbaHa d
(MM) paccuuTBEIBaeMas 1o CACAY-
IOLIIUM (POPMYAAM:

0,17

d
a = 0,65—0,0039 p(-é—é) npu P = 1+30krc/cM?

0 of 02 D3 04 05 D8 07 08 09 10M
A

Puc. 12. Nonpagka Ha oxnaxaexne BOAL B BOAOYKA3ATENIbHOW KONOHKE
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a = 065— 00039 P npuP = 30+125 xrc/cM?% | ABIDYATHIX AMCTGB, Pa3AMYHEIX JXAAIO3H U B

a =033 — 000135 P npu P = 125+185 krc/en?, | OO0M APYTOM CAyHae IpH Topatie napa roA
' ' " | cao¥ BOAH HONpaBKy Ha HabyXaHue CAOs He-

CAepyeT OTMETHTB, YTO HOIIPABKY Ha Ha- | oBxo AMMO YYHTBHIBATb.
OyxaHune CAOfl BOABI MOJKHO He YYHTHIBATE boAblIOe BAMSIHME Ha UCKaKeHMe IOoKa3a-
MPHA OTCYTCTBHUH Oap6oTa)ka CAOsSI BOABI, Ha- | myiy BHAMMOIO YPOBHSI 10 BOAOYKA3aTEAbHOH

NpuMep IpU YCTAHOBKe B OapabaHe LMKAO- | goaroHKe OKAa3hBAeT 3al[HIeHHOCTH I1apPOBBIX
HOB M NP HOPMAALHOHM HX pabote (OTCYT- | y BOASHBIX LITYIIEPOB KOAOHOK OT AMHaMHUJec-

CTBHE CHOCA Napa). KOTO BO3AEHCTBMSA NOTOKOB I1apa ¥ BOABI, BapH-
Ilpu ycraHOBKe B OapabaHe HOTPY’KHBIX | aprhl 3alMTHI KOTOPBIX IPMBEACHBI Ha Puc. 13,

éa

Puc. 13. Bapuantn 3awiunTel WTylLepos BOAOYKa3a-
TenbHbiX Npubopos n nepesona MMNYNLCOB M3

oaHoW nonoctm bapabana 8 apyryio:
a — xopobka Ha 06oMX WTyyepax B YHCTOM oTcexe; 6 — kopobra
Ha NaPOBOM WITYLEPE ¢ NEPEscAOM NAPOBOr0 UMNYNLCA 8
cpeaHIoI NonocTy 6apabana;, 8 — sHyTpubapabanHas 3awmT-
Has KONOHKZ C 33APOCCENMDOBAHHLIM BEPXHMM M OTKDLITHIM
HXKHUM KOHUAMK, Z — TO Xe C Menkumu BoKosbiIMK Caephe-
HUAMU Y 3arAYWEHHBIX KOHL0B, 0 — xopobKxa Ha NapoBoM
wrrytiepe ¢ NEPEBOAOM NAPOBOT0 MMNYALCa BAONL NO Gapabaty
(Hanpumep, B Apyro# orcex); 1 — NapoBOH MMNyfLC; 2 —
BOANHON wMnynsC, 3 — xopobka, NROTHO NPUB3PEHHAN X Teny
6apabana; 4a, 46 — Tpy6u nepesoaa Naposoro MMMYNLCa; 5 —
aApeHax xopobkn: 6a, 60 — XONOHKHM C PA3NNYHBIM BHINONHE-
HUEM KOHLOB
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Puc. 14. YcraHoska yxasarens ypoBHs Ha 6apa6ane xorna TNE-214:
1 — Bapaban, 2 — yxasatens ypossa T-2286, 3 — xapxac

KpoMme TOro, mpM HM3MepeHHHM YDOBHEH
BOABI BOAOYKa3aTEAbHHIMM KOAOHKaMM AAs
UCKAIOUEHHUS 3HAYMTEALHBIX HCKAKeHHH HX
IMOKa3zaHUM HeOOXOAUMO COOAIOAATH CAEAYIO-
1IIMe PeKOMEeHAAIIHH:

[IOAOJKEHUEe OTMeTOK YPOBHEH Ha KaKAOH
KOAOHKE HepHOAMYECKH AOASKHO NPOBEPATH-
CSi THAPOYPOBHEM II0 OTHOUIEHHIO K OCH Oa-
pabaHa;

COEAMHUTEAbHEIE BOAAHEIE AMHHHM OT Oa-
pabaHa K KOAOHKe He AOAKHEI HMeTh BOAJ-
HeIX “MemiKoB”. (YKAOH AMHUY AONKEH OBLITh
B CTOPOHY OapabaHa);

AOASKHEI OLITH HCKAIOYEHH! IIPOIIapHBaHUE
B I1apOBO¥M COEAMHUTEABHOH AMHHH HMAH IIa-
POBOM 4YaCTH KOAOHKH (AOJKHOE 3aBBIUIEHHE
YPOBHS BOAH! B KOAOHKE) M TEYH Ha BOAAHOH
COCAMHUTEABHON AMHMH UAU BOAAHOH YACTHU
KOAOHKHU (AOJKHOE 3aHH)KEeHHEe YPOBHS BOABI
B KOAOHKE);

KOAOHKHU C KOPOTKHMH COEpHHHTEAbHBI-
MU Tpybamu oGecneuuBaloT GoAee YETKUH
KOHTPOAL YPOBHS 110 CPaBHEHHIO C KOAOHKA-
MH, BRIHeCeHHBLIMH Ha 3HAYUTEeABHOE PacCTO-

AHUe ot OapabaHa.
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Ha puc. 14 B KauecTBe nNpuMepa IpuBeAe-
HA YCTAaHOBKA BOAOYKa3aTEAbHBIX KOAOHOK Ha
KoTAe TIIE-214.

3.4.2. iamepeHune ypoBHew BoAbl
B BbIHOCHbIX UUKNOHaX

OAHOM M3 OCHOBHBIX IIPDMYHH Hapylie-
HHSI HOPMaAbHOM 3KCHNAyaTalHH BHIHOCHBIX
COAEBBLIX OTCEKOB SIBASETCS 3HRYUTEABHOE OT-
KAOHEeHHe YPOBHS BOABI B LIHKAOHE OT pac-
YETHBIX [0 IIPOEKTY.

Ha puc. 15 npuBepeHa cxeMa YCTaHOBKH
npubopoB AASL U3MEPEHHUS YPOBHS BOABI B BhI-
HOCHOM IMKAOHe. B KauecTBe U3MepHUTEABHEIX
NIpHOOpPOB MCIOABL3YIOTCS Pa3AHMYHBIEC THIIBI
A PepeHIIHAALHEIX MAHOMETPOB, PACCUUTAH-
HbIX Ha COOTBETCTBYIOIlee AABACHHE H IIepe-
naA, AAsi MPaBUABLHOIO U3MepeHMs! YPOBHS BOADI
B BLIHOCHOM IIMKAOHE HeOOXOAUMO PYKOBOA-
CTBOBAThCSt CACAYIOIIHUMH ITOAOKEHHUAMH.

Tak XakK YypPOBE€Hb BOABI B IITHKAOHE BCACA-
CTBUEe ee BpallleHHs uMeeT POpMY BOPOHKH,
TO U3MepSATh YPOBEHb BOABI HEIIOCPEACTBEH-
HO B KOpIyce IJMKAOHA Heab3st. Auddepen-



——

[ eomeTuyelKon
i

Prc. 15. Cxema namepeHns ypoBHS BOAL B BLIHOC-
HOM LUWUKNOHE M CONPOTUBACHUA YINTKU UMKNIOHA

LIHAABHEIM MAHOMETP AOAKEH TTOAKAIOYATHCSH
K YCIIOKOHMTEABHOH TpyOe — IIyHTYy. EcAwu
Ha JUUKAOHE He YCTAaHOBA€HA YCIOKOUTEeAbL-
Hasg Tpyba, TO ee cAepAyeT YCTAHOBHUTH, NIPH-
COEAMHHUB K UMEKOUIUMCH CIEIIMAaAbHO AAS
3TOM LIeAM 3aBOACKUM 1uTylepaM. Avamerp
YCIIOKOUTEALHOHN TPYOBI AOAJKEH OBITH HE Me-
Hee 50 —60 MMm.

Bo u3bexxaHue oOpasoBaHMUA B IIapOBOM
HITyllepe BOAAHEIX NMPODOOK,0H AOAKEH ORITH
YCTAHOBAEH CTPOro TOPU3OHTAALBHO, HMETh
BHYTPEHHHH AMaMeTp He MeHee 20 MM, a AAH-
Hy He 6oaee 150 — 200 MM, Ha KoHIle napoOBO-
ro mrrynepa AOAXKeH OHTL YCTaHOBAEH KOH-
AEHCALMOHHEIH COCYA C BO3AYIIHUKOM.

BeHTUABL HA BOASHONM UMIOYABCHOM AHMHHH
AOAJKeH OLBITEL YCTAaHOBAEH Cpa3y >Xe IO BHI-
XOAYy €€ M3 YCIOKOMTEeARHOM TpYOKH, a Ha
[IAPOBOM AMHUHU — TOABKO [OCA€ KOHAEHCA-
ITMOHHOTO COCYAQ.

Y4yacTku 00eMX UMIIYABCHBIX AHHHH, pac-
IIOAOJKEHHBIX HUJKe BOAAHOTO 1NTylepa, AOA-
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)KHEI OBITE TIPOAOJKEHBI A0 AP depeHIIuanb-
HOro MaHoOMeTpa PSAAOM, B CAMHAKOBHIX
TeMIIePATYPHLIX YCAOBHAX AASl oDeclieyeHUd
PAaBEHCTBA BHICOT CTOADOB M IIAOTHOCTEH 3a-
NOAHAIOHIMX UX XKHAKOCTEH (OCTBHIBIIEH KOT-
AOBOHN BOABI B BOASHON AMHHUH U KOHAEHCATA
napa B [IaPOBOH AUHHH).

MMIIyALCHBIE AMHHUHM AOAKHEL OBITH IIPO-
AOXXEHEBI C YKAOHOM 110 BCeH Tpacce BO Uibe-
JKaHHe O0pa30BaHUs B HUX IIaPOBBIX U BOAS-
HBIX "“MeUmIKOB" — 3aCTOMHBIX y4acTKOB. C
3TOHM UEeABI0 NIpH HeOOXOAUMOCTH pa3Melle-
HHsI BEHTUAEH HA y4YacTKaX, OAM3KHX K ro-
PH30HTAABHEIM, OHH AOAXKHH OLITE YCTAHOB-
A€HBI MAaXOBHYKaMH BOOK.

AAst yAOOCTBa BLIYMCACHUS ITIOCAAKH YPOB-
HsI B BRIHOCHOM LMKAOHE II0 OTHOUIEHHIO K
YPOBHIO BOALI B OapabaHe peKOMeHAYeTCH
IIAPOBOH LUTYyLEep U3MEPHTEALHOro npuodopa
YCT@HABAMBATL Ha OTMeTKe OCH DapabaHa uAH
[IPUHATOIO CpeAHero (3KCHAyaTalMOHHOIO)
VPOBHSA BOABL.

Paccrosinue A Me>KAY MapOBBLIM U BOASAHEIM
IITyHepaMH BbIOUpAeTCss B 3aBHCHUMOCTH OT
OXXKUAQeMOTO AHalla30Ha M3MEHeHUd YPOBHA
BOABI B IITUKAOHE M llIepellaad Ha YCTaHABAWBAe-
MOM AUQPEepeHIIMAALHOM MaHOMeTpe TaKUM
oOpa3oM, yTOOR! npubOp OBIA AOCTATOYHO YYB-
CTBHTEABHBIM K HEOOABLIIIUM ITOCAAKAM YPOBHA
B IIMKAOHE U Nepellaabl B HEM He CAMIIKOM
BEAMKH NPHA OOABLIUMX ITOCBAKAX YPOBHSI.

Ha ocHoBaHHUM COCTAaBAEHHA YpaBHEHHUA
bepuyaru and AnpPepeHIIMaAbHOIO MAHOMEeT-
pa MMOAOKEeHHEe MaCCOBOI'O YPOBHS B L{IMKAOHE
MO>XHO BBIYHCAMTE IO (POPMYAE

——:—_—APT-A-P?:QH’
P =P P —P

AH_ = (17)

rae AH| — BeAWYHHA CHH)KEHHS YPOBHSA BOAH
B IIMKAOHE IO OTHOLIEHUHIO K IIPpH-
HATOH 3a HOAbL OTMETKE, M;

P, — IIAOTHOCTB BOARI IIDH TeMIIePAaType
B MMIIYABCHEIX TpyOKax, Kr/m>;

p,p” — COOTBETCTBEHHO IAOTHOCTH KOTAO-

BOY BOABI ¥ IIapa IIpY TeMIiepaTtype
HACHILeHUs, KI/M>;
AP — nepenap AaBA€HHUA B ApdepeHIn-
aABHOM MaHOMeETpe, KIc/M2.
[Ipn u3sMepeHHUH ypOBHS BOABI KHMAKO-
CTHBIM Aud G epeHIITHaALHBIM MAHOMETPOM




nepenaas AaBAEHHS OyAeT OnpeAeAsThCH:
AP = Ah ( (P — Py)s (18)

rae Ah — 1epenap AABA€HHS 3anUparolleu

KUAKOCTH, M;

— MAOTHOCTE 3anupaloulen XUAKO-

CTH, Kr/M3.

AAs1 OBICTPOrO OIpeAeAeHUs YPOBHS BOARI
B LIUKAOHE IIpH NIPOBEAEHUHN MCHBITAHUM pe-
KOMEHAYeTCs 3apaHee NOCTPOUThL rpadHkK
3apucuMocTy AP = f(H ), 3apaB 2 — 3 3Haye-
HUA H , 1 OnpepeAeHre POU3BOAUTS IO 3TO-
MY Tpa(uKy.

Ilp HaMepeHWH YpPOBHEH BOALI JKHAKO-
CTHRIMH AU depeHIIuaALHBIMA MaHOMeTpa-
MM B KayeCTBe 3alUParoliUuX JKUAKOCTEH IIPH-
MEHSIIOT PTYTb — Poo.~ = 13522 kr/mM? Aubo
6poMOdOPM — P, = 2890 xr/m3.

Px

3.5. OCOBEHHOCTU U3MEPEHWNA
NMTAPOMNPOU3BOAUTENBHOCTIU
BbIHOCHbIX LULMKJTOHORB

YCTAaHOBKA U3MEPUTEABHHX AuUadparM
PacXOAOMEPOB AOAXKHA ITPOU3BOAUTHLCA B CO-
orserctBuu ¢ [OCT [23]. Tlo oneiTy AO
“Oupma OPI'PIC" amamerp oTBepCcTHS AM-
apparMel BEIOMpPAETCA C TAKMM pacyeToM,
YyTOOBI AONMOAHUTEABHAsI NOCAAKa YPOBHSA
BOABI B BLIHOCHOM IJMKAOHE K3-3a ee yCTa-
HOBKH He rnpesBniniara 200 — 300 MM BOA.CT., &
o0l11[ass IOCaAKa YPOBHS He AOAXHA IIPEBHI-
uiate 1000 MmMm.

EcAu nap M3 BRIHOCHOro IMKAOH& OTBO-
AMTCSI B 0apabaH HeCKOABKMMHU TPyDaMu ye-
pe3 IPOME>XYTOYHLIM KOAAEKTOP, U3MepeHHe
pacxoAa napa Aydlle BCEro OpraHM30BaThH B
3TOM KOAAEKTOPE.

[Ipu oTBOAE Mapa U3 BHIHOCHOIrO IHMKAOHA
B Oapa®aH HEeCKOALKHMH CAMOCTOSTEeABHBIMH
TpyOaMH H3MepeHHe pPacxoAd Iapa OpraHU-
3yeTCsi B OAHOHM U3 TpyO. B 3TOM cAyuae AAs
HCKAIOUEHHST HepPaBHOMEPHOro pacirnpeaeAe-
HUA llapa II0 TpyDaM H3-3a ITOSABAEHHA AO-
IIOAHHTEABHOTO MECTHOTIO COIIPOTHBAEHHS B
OAHOH H3 HHUX, B OCTaAbHbIe TPYyOBl yCTAHAB-
AMBAIOTCA AHAaParMul-1mmavoObl (yOpoOUIeH-
HbI€), C TAKHMM JKe AHAMEeTPOM OTBEPCTHS, UTO
M Y USMEepUTEeALHOH Anadparmsol.
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EcaM nocapka YPOBHSI B LIMKAOHE BEAMKA
U 6e3 u3MepUTeAbHOU AMadparmel (6oAabLIOE
TUAPABAMYECKOe CONPOTHBAEHUE TPYyO OTBO-
Ad IIapa U3 IIUKAOHA HUAU IIOABOAA BOALI B
Hero), AAS U3MepeHUs IMAPONPOU3BOAHTEAL-
HOCTH MOJKHO IIPUMEHSTE CKOPOCTHEIE TPYO-
KM BTU nau LUKTH [24], |25], kOoTOpHIE YCTa-
HAaBAMBAIOTCA B TPyO€ IIMTAaHUS BBIHOCHOTO
IITUKAOHA.

3.6. OCHOBHbIE MPUYUHDI
YXYALWEHNA KAYECTBA
NAPA KOTNOB

B npakTuke 3KCnayaTaluu KOTAOB BCTpe-
YAalOTCs CAy4YaM YXYALIeHHss KayeCTBa Iapa
U3-3a CACAYIOIIMX OCHOBHBLIX NPHYHH.

3.6.1. TlepeBOA KOTAA C COKUTaHHUSI OAHO-
ro BHAA TOIIAMBA Ha ApyroH. IIpn arom BO3-
MOJXHO H3MEeHeHHEe TENAOBOCHPHATHUS PpPa3-
AVYHBIX NOBEPXHOCTEM HArpeBa, HanpuMep
HEeAOrpy3Ka (I10 11apy) OAHHUX M Ieperpyska
ApPyTuX. Ileperpy3ka noBepxXxHOCTH Harpeaa
NPHUBOAWUT U K Ieperpys3ke cernapanuoOHHBIX
YCTPOMUCTB, 3aMKHYTHIX Ha 3Ty ITOBEPXHOCTE
M, KaK CAEACTBHE, K YXVAIIEHHWIO KadyeCTBa
[Iapa BHIAABAEMOIrO 3TUMHM YCTPOMCTBAMH
(MAM TIOBHIIIEHHUIO TUAPABANYECKOIO CONPO-
TUBACHHSA).

3.6.2. YxyalieHue KauyecTBa [IMTAaTEAbBHOHU
BOAHBI (COne — U KpeMHecoAepkaHus). M3-3a
3TOT0 MIPOHCXOAUT BO3pAaCTaHHEe KOHIeHTpa-
IIMH COAEH B NIDOMBIBOYHOM CAO€ MapOoIpo-
MBIBOYHEIX YCTPOHWICTB, B CTYIIeHAX HCIIape-
HUSA M, KaK CAGACTBHE, IMOBBLINIEHHBIN BBIHOC
COAEH C ITapOM KOTAAQ.

Y KOTAOB Oe3 NpOMEIBKM napa Bo3pacTra-
HHE COAECOAEP)XAHMUS ITHTATEABHOH BOARI
IIPUBOAUT K YBEAMUYEHHIO COAECOAEep KaHUs
KOTAOBOM BOALI B CTYII€HAX HCHApPEHHsS H,
KaK CAEACTBHE, K ITOBLIIIEHHOMY BHIHOCY CO-
AEH H3 KOTAQ. YBEAHYEHHE COAeCOAEPIXKaHMS
IIMTATEABHON BOABI, KaK ITPABMAO, IPUBOAUT
K MOBHIUICHHUIO BeAUUYHHLI HEIPEPRIBHOH TIPO-
AYBKH (AAST IOAAEPKAHUS KadecTBa I1apa Tpe-
OOBaHUAM HODM).

3.6.3. IlepeBop KoTha U3 Oa3uCHOro pe-
)KMMa paboTH B peryAMpoBOYHBIN. [Ipy He-
[IPHUCIIOCOODAEHHOCTH KOHCTPYKLHMH cCerlapa-
IIMOHHBIX YCTPOWUCTB K 3TUM pEeXHMaM BO3-
MO>KHO ITOsIBA€HHEe OpPOCKOB M3-3a HaOyXaHusd
(BCKHUIIaHUSI) CAOS1 BOARLL.



[losToMy nipu paboTe KOTAOB B peryAu-
POBOYHOM peXHMe HAHU C Pe3KO IepeMeHHBIMHA
Harpy3kaMiu (AaBA€HHEM) B CeNapalfMOHHOH
CXeMe€ KOTAOB AOAXKHBI OTCYTCTBOBATh J3Ae-
MEHThI, CIIOCOOCTBYIOLUIHEe pa3BUTHIO Opoc-
KOB, KaK HallpyuMep, >KAAIO3UHHbIe Celapa-
TOPHL I1apa.

3.6.4. PaGoTa KOTAQ C mapaMeTpaMHu Iapa
OTAMYHBLIMM OT PacCYeTHBIX. [aK HAampHMep,
npyd padboTe KOTAQ HA NOHM)KEHHOM paboueM
AaBAeHHU B OapabaHe BO3MOXHO YXYAlIeHUE
KadyecTBad I1apa KOTAd H3-3a IIeperpy3kH ce-
[IapallHOHHLIX YCTPOHUCTB. [lpm cHM)ReHHH
pabouero AaBAeHHA B KOTAE 34 CYeT U3MeHe-
HUS TENAODPHU3INUECKNX XapPAaKTePHUCTHK BOALL
U nrapa pakTHYeCcKast CKOPOCTH [1apa B IAEMeH-
TaX CelapalMOHHLIX YCTPOHUCTB 3a CYeT CHU-
JKeHHs eTr0o IMAOTHOCTH pacTeT OmICTpee, 4eM
AOITyCTHMAas CKOPOCTh. [103TOMY AOITyCcTHMAsA
BECOBAs! HArpy3Ka CernapaloOHHLIX YCTPOUCTB
1 KOTAQ B II€AOM CHHUXXAeTcs [20].

3.6.9. AedhbekTsl B cOOpKe cenapaljuOHHBIX
YCTPOUCTB IOCAE PEMOHT4d, PeKOHCTPYKIHH
MAM MOHTa’kKa. KakK NpaBHAO, 3TH Ae(PEeKThl
AOAKHBI OBITh BRISSBAE€HHI IIPH OCMOTpE, HO
€CAH 3TOT OCMOTP HAHU IIpUeMKa OLIAM BHIIIOA-
HeHbl HEAOCTATOYHO KBAaAMPUIIMPOBAHHO, TO
KOTEeA MOJXXeT HayaTh padoTaTrk C mapoM IIO-
BHIIIIEHHOW BAAJKHOCTH (COAECOAEepRaHHeM].

3.6.6. PaboTa KOTAA C MOBBIIIIEHHBIM YPOB-
HeM BOABI B ODapabaHe (MAM OTCeke) 1O cpas-
HEeHUIO C YPOBHEM, YCTAHOBAEHHBIM 3aBOAOM.
3A€Ch BO3MOJKHEI ABa CAy4as. [lepBuit — 3TO
KOTAQ U3-3a O0OSA3HU CpLIBa GUPKYASIIUH (3aX-
BaTa lIapa) B HEHAAEXXHBbIX KOHTypaxX HAM
YIIYCKa@ BOABI 3KCIIAYATAI[MOHHBIA II€PCOHAA
[IpepAHaMepPEeHHO IIepeBOAUT paboTy KOTAA Ha
ITOBHILIEHHBIH YPOBEHE BOABI B Oapabane. Bo
BTOPOM CAy4Yae ypPOBeHb BOARI B HapabaHe 1o
BOAOYKa3aTEeABHEIM IIPUOOpPaM COOTBETCTBY-
eT HOpME, @ Ha CaAMOM AeAe ACHCTBUTEABHBIN
YPOBEeHBb BOAERI B DapabaHe ropasao BHILIE, UeM
BUAMMBIA YPOBE€Hb B KOAOHKAaX. JTO MOJKeET
OBITh, HAIIpUMEpP, N3-3a [IAOXOH 3allIUMTHl UM-
IIYABCHBIX HITYL[€POB BOAOYKA3aTEeAbLHbIX KO-
AOHOK OT AMHAMHUYECKOIO BAUSHUSA IIOTOKOB
MMapa U BOABLI HAH HACKILIeHHE BOASTHOI'O O0BLe-
Ma OapabaHa ny3nlpbKaMu napa (HabyxaHue)
H3-3a NPOPLIBA I1apa 4yepe3 HEeIIAOTHOCTH,
MHHYS CcernapaljMOHHBEIE YCTPOHCTBA.

YXyAllleHHe Ka4eCTBa [1apa KOTAA B 3TOM CAY-
4yae IIPOHUCXOAMT 3a CUeT CHMJKEeHMs1 cenapaiy-

28
|

OHHO-aKTHBHOHM IIapOBOM BBICOTH OapabaHa, a
TAK)Ke 3a CueT IIOATOIAEeHHs1 BHYTpHOapabaH-
HBIX IIMKAQHOB H HX (POHTAHUPOBaHMS.

3.6.7. PaboTa X0TAA C NOHU)KEHHBIM YPOB-
HeM BOAHI B DapabaHe 10 CpaBHEHMIO C YPOB-
HeM, YCTaAHOBAEHHBEIM 3aBOAOM. B mpakTtuke
IKCMIAYATAllM¥ KOTAOB TAaKOH CAy4ad BO3MO-
JKEH HM3-3a YTPUPOBAHUS TOKA3aHUM YPOBHA
BOABI B KOAOHKE 110 CPABHEHHIO C YPOBHEM
BOALL B OapabaHe 11. 3.6.06, a TakK)Ke H3-3a MTPeA-
HaMEpPeHHOT'0 ONMYCKAaHUA YPOBHSA BOAbI 3KC-
NAYATAllMOHHBIM [I€PCOHAAOM HHIKE YCTaHOB-
A€HHOTO 3aBOAOM. B 3TOM cAayyae TaksKke BO3-
MOJKHO YXYALLE€HHEe KayecTBa Iapa M3-3a Be-
POSATHOCTH NPOOYABKHBAHUA Yepe3 IrHApO3arT-
BOPBLI JA€MEHTOB CelnapallMOHHEIX YCTPOHCTB.
Hanpumep, Ip# HOPDMAGABHOM YPOBHE BOABI
[IEPEeropoAKa, Pa3peAsIonas OTCeKH C pa3HbiM
AaBaeHHMeM (AP = 200 krc/m?), 3araybaeHa
Ha 400 MM 1TOA YPOBEHEB BOABLI. AAA KOTAAQ C
AaBreHHeM 110 Krc/cM? 3TOMY Iepemnaay co-
OTBETCTBYET CTOAD BOABLI, PABHBIA

AP 200
o -p" 6141

AH = = 3206 MM BOA.CT.

Ilpu ommyckauHuu ypOBHSI BOARI B Dapalda-
He, HanpuMmep Ha 100 MM, NPOU3OHUAET ITPO-
PEIB (IpOOYABKHMBAHME) I1apa U3 OAHOIO OT-
cexa B APYIroH 3a cyYeT TOrO, YTO BBICOTA 3ar-
AyOAeHHAA OyAeT MeHblIe, 4yeM CTOAD BOARI,
COOTBETCTBYIOLIMHA AQHHOMY IIepelnaAy AdB-
AeHHA (IIbe30MeTPHYEeCKHUH HaIllop).

YXyAllleHHe KadecTBa ITapa KOTAOB BO3-
MOJKHO Tak’kKe U [0 APyrUM IIpHYUHaAM.

3.7. AONYCTUMDIE NAPOBbLIE HATPY3KW
N CKOPOCTUTNIAPA N BOADI
B OJIEMEHTAX CENMAPALIMOHHbIX
YCTPOUCTB KOTJ1OB

[9]. [11], [12], [27]- [30]

[Ipu nAoXoM KayecTBe mapa KOTAOB IO
IIPHYUHAM, TOCAPOOHO paCCMOTPEHHBIM B pa3sA.
3.6, HHOTAA BO3HHKAeT HeOOXOANMOCTL pac-
YeTHOU NPOBEPKU YPOBHSA YAEABHBEIX NApo-
BEIX HArpy30K CeNapanOHHBIX YCTPOWCTB.
AAST 3THUX 1leAeH HeOOXOAVMO 3HaTh 3Haue-
HUA AOIYCTHMEIX ITIAPOBBLIX HATPYy30K, a TaK-
JKe CKOPOCTeH Napa M BOALI B OCHOBHBIX 3Ae-
MEHTaX CeNnapaiuOHHKIX YCTPOMWCTB.




3.7.1. BHyTpnbapabaHHble unuKIoHb!

IIpuBepAeHHast K AMAMETPAALHOMY CEYEHHIO
IITMKAOHA CKOPOCTH N1apa AOAKHA OBITH He BHILIE;

AAST KOTAOB € P, = 14 krc/cm? 1,25 M/c;
P, = 40 xrc/cmM? 0,9 M/c;
P, = 115 xrc/cm? 0,45 M/c;
P, = 155krc/cM? 0,3 m/c.

Arst obecriedeHUs1 HOPMAAbHOM paboThl
IIMKAOHOB HEOOXOAMO YCTAHABAMBATL UX 11O
BRICOTE TAKHMM 00pa3oM, 4TOOBI MaKCHUMAaAb-
HBEIH YPOBEHbL BOALI B OapabaHe He IIOAHH-
MAACH BBEIHNIE CEepeAMHbI BXOAHOro narpyoka
IIMKAOHQ, @ MUHUMAABHEIY YPOBEHBb BOABI HE
OITYCKAACH HM)Ke OTMETKH YPOBHA, IIPH KOTO-
POM CO3AAeTCS THAPO3aTBoOp He meHee 100 mM.

3.7.2. [laponpomMbiBOYHbIe YCTPONCTBA

MuHHMaAbLHAasA CKOPOCTE 11apa B OTBEPCTH-

X AHUCTOB.:
AAsL KOTAOB C Py
(0,9) m/c;

115 xre/cm? — 1,14

P, 155 xrc/cm? — 0,73 M/cC.

MaxkcHMaAbLHAsA CKOPOCTE Iapa B OTBEPCTU-

SIX ANCTOB:
AAST KOTAOB ¢ P, = 115 krc/em? — 2,3 M/c;

P, =155 krc/em? — 1,9 M/c

MagrcuMaAbHAsA CKOPOCTh BOABI B CAMB-
HBIX KOopoOax:
AMSL KOTAOB € P, = 115 krc/cm? — 0,10 M/c;

P, = 155 kKrc/cm? — 0,09 m/c.

3.7.3. [ibipyaTble naponpuemMHble NUCTbI

PekoMeBAyeMEBIe CKOPOCTH napa B OTBEP-

CTUSIX AMCTOB:
AASE KOTAOB C P, = 14 krc/cM? — 10—23 M/c;

P, = 40 xrc/cM? — 6—15 M/c;
P, = 115 xrc/cM? — 4—7 m/c;
P, = 155 krc/cM* — 3—6 M/c.

3.7.4. BbiHOCHbIEe LleHTpobeXHble

cenapartopbl napa (LMKNOHbI)
C BHYyTPeHHUM YAUTOYHDIM BBOAOM

AOTIyCTHMasa OCeBasi IOABEMHAsI CKODOCTh

Iapa B KOPIIyCe LIMKAOHA:;
MST KOTAOB € P, = 14 krc/cm? — 1,3 M/c;
(C TaHr€HIIMAABHBIMHY CIIAIOUIE€HHBIMH I1aT-

pybkamu — 2,3 M/c};
P, = 40 krc/cM* — 0,8 M/c;
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(C TARHre BIIMAALHBIMHY CIIAIOIII€HHEIMH N1aT-
pybkanu — 1,3 M/c);
Py = 115 xrc/cm? — 0,5 mM/c;

P, = 155 krc/cM* — 0,4 m/c.

AAsl TOAYYEHHSI Ka4YeCTBEeHHOTO I1apa oOT-
MeTKa BBOAA B IIMKAOH AOAXKHA OBITH Ha 200-
500 MM BpilLIe YPOBHA BOABI B OapabaHe.

K npuBeA€HHBIM AGHHBIM AASl IIMKAOHOB
HU3KOTO M CPEAHEro AGBACHMSI CAEAYET CAe-

AQTh CAEAYIOIHEe TMOACHCHHS:
1. AonnycTHMEE CKOPOCTH Iapd, yKa3aH-

HeIe BBIIIIE, IPUBEAEHEI AAS IIHKAOHOB, HMe-

H

"&"1'1') = 0,0. Arna

IOIIMX MAPOBYIO BLICOTY (
¥

THIIOBBIX IIJHKAOHOB, HMEIOIIUX NaPOBYIO BEI-
COTY, PaBHYIO INPHOAHM3HTEABHO 3-4 AHAMeT-
paM IIUKAOHA, ITapoBas HArpys3ka OyAeT CO-
CTABASITE OKOAO 70% YKa3aHHBLIX BRILIE CKO-
POCTeH.

2. Ha paboOTy LIHKAOHA BAHSIET YPOBEHb
COAECOAEPXXaHUA KOTAOBOHU BOALI Ha KOTO-
poM paboTaeT KOHTYP, 3@aMKHYThLIM Ha I[HUK-
aoH. Ilpn S_ = 10000 mMr/Kr oceBasi CKOPOCTE
NMPUHUMAEEeTCs COTAACHO NPHBEASHHBIM BEILIE
nudpam. [Npu S__ > 10000 Mr/kr ponyctumas
OCeBas CKOPOCTh Napa YMeHbLIAeTCA B IIpO-
nopuuu 10000 / S_ .

3.7.5. CkopocTn BoAabi
B Tpybax (kopobax)
NUTAaHWUA CONEBbIX OTCEKOB

B rpyb6ax (kopofax) nutaHus BHyTpHOa-
pabaHHEIX COAEBBLIX OTCEKOB — He 0Ooaee
0,5—0,6 m/cC.

B Tpy6ax mHUTAaHMA BLIHOCHBIX COAEBBIX
oTrcekoB He Ooaee — 0,2—0,5 Mm/c.

3.8. TEXHUUECKWUE YCNOBUA
N A0NYCKW NO CBOPKE
CENAPAUVNOHHbLIX YCTPOUCTB

CenapalildOHHLEIE YCTPOHUCTBA MNAPOBHX
KOTAOB AOAJKHB! OBITHE CMOHTUPOBAHKI, COOpa-
HEI ¥ TIOAAEP>KMBATLCS B ITpoLecce IKCIIAya-
TAllM B TAKOM COCTOAHHH, 4TOOBLI pa3Any-
Hble OTKAOHEHHs (AOINYCKH) OT IPOEKTHHIX
YCAOBMM HE IIPEeBEIIAAM ACITYCTUMBIX 3Haye-
HHH, BAUAIOLIMX HA Ka4yeCTBO I1apa KOTAa4.



3.8.1. o BHyTpubapabaHHbIM LUKNOHaM

DraHLIEeBOE COEAMHEHHE MEXKAY IMKAOHOM
H BCTpPEeYHHIM [IHATPYOKOM MOJXeT BEI-
IIOAHSTBCSA C NTAPOHUTOBOM ITPOKASAKOHM M De3
Hee. [laponuToBas npokaaaka AOAKHaE yCTa-
HAaBAMBATLCS TAKUX pa3Mepos, 4TOOB OHA He
BLICTYyIIaAd BHYTPb NATPYOKOB. [Ipn 3TOM KOH-
CTPYKEHA (DAQHILIEBOrO COEAHMHEHMsI HE AOA-
JKHa AONYCKAarTh Iepereyvek pabouer Cpepwl.
[Ipy UCNNIOAB3OBAHMH KAMHOBOTI'O COEAMHEHMUS]
KAMHBbS ACAJKHBI OBITE 3a(PMKCHPOBAHEI CRAP-
KOM. Ha BHyTpeHHeH NOBEpXHOCTH KOPIIY-
COB ITHKAOHOB HE AOAKHO OBITH YCTYIIOB U
nepeAoOMoOB. CBapHbIe HMIBHI 334YMIIAIOTCS 3a-
IIOAAHIIO C BHYTPEHHEM IMOBEePXHOCTHIO LIHK-
AOHA. AOIIYCK IAAMIOTHYHOCTH KOPITyCOB IIUK-
AOHOB AOAXKEH OHITh He Ooaee 2 MM. AONIyCK
10 BLICOTE BBOAA IIAPOBOASTHON CMECH B 1JUKAOH
AOMKEH ORITH B npepeAax oT +20 oo —5 MM
OTKAOHEHHE OCH LIUKAOHA OT BEPTHKAAHM AOA-
)KHO ObITh He Boaee 5 MM.

3.8.2. No naponpoMbIBOYHbLIM
M NOTONIOUYHbIM NTUCTaM

AONYCK TIPAMOAMHEHHOCTH I1apPOIIPOMBI-
BOUHEIX AUCTOB BAOAL OCH OapalaHa 110 BCeHr
ero AAMHE AOAXKEH OhIThL AO 8 MM, a 1O HIU-
puHe — 4 MM.

AONYCK TNMAOCKOCTHOCTH I1IapOIIPOMEIBOY-
HLIX AHUCTOB AOAKEH ORITL AO 4 MM.

[Ipy IpUMeHEHUHM KAHHOBREIX COEAHMHE-
HUHN, KAMHbA AOAKHBI ObLITH 3a0HUTEI He Me-
Hee, YeM HAllOAOBHUHY BCeH AAMHEI K 3a(PUK-
CHUPOBAHHK CBAPKOMN.

3a30Phl MEXXAY COCEAHHMH IIapOIpPOMBI-
BOYHLIMHU ABIDYATHIMU AMCTAMH, & TaKXe
ME>KAY 3TUMH AUCTAMH U IIPHBAPHEIMH Ae-
TAAIMHA HE€ AOAKHEI NpeBHIIaTh 1 MM. AAd
IIOTOAOYHBIX ABLIPYATBIX AMCTOB 3TH 3a30pH
He AOAJKHHI IIPEeBHINATHL 2 MM.

AONyCK AMaMeTpa OTBepCTHUM He Ooaee
£5%.

IIpu HeropuiloHTaAbHOCTH OapabaHa I110-
POTH Ha NIepeANBe IIPOBEePAIOTCS IO OTHOLIEe-
HUIO K T'OPHU3OHTEAH, & He N0 OTHOIUEHHIO K
ocu 6apabana, npHu pAKMHe nopora 6oaee 0,9 M
OH CeKIIMOHMPYEeTCH.

OTKAOHEHHe OTMEeTKH KPOMOK Meperopo-
AOK MEXXAy OTCEKaMH AonyckaeTest He Ooaee
+20 MM.

BoaoneperrycKHuIe TpyObl ME@XAY OTCEKaMH:

OTKACHEHHE OTMeTKH 10 BaICOoTe =10 MM,
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OTKAOHEeHHe IO AMAMETPY (yMEeHbLUEeHHe
He pomycKaercs) + 10%.

OTKAOHEHMEe OTMETKHU 110 BEICOTE KOPO-
60B MOABOAd NMUTATEABHOH BOALI AOCIIYCKAaeT-
cst He 6oaee =10 MM.

3.9.TUAPABJINYECKWNE PACHETD!
CXEM CTYNEHYATOIO UCNAPEHUA

OT HAAOXXEHHsI YPOBHEH BOABI B CTyIie-
HSIX HCIapeHusi BO MHOIOM 3aBHCHUT 3(-
deKTHBHOCTL paboOTHl CelnapaliHOHHBLIX YCT-
POHUCTB, & TAKXe HAAEC)KHasA I{UPKYAALHUSA KOT-
Ad. PaccMoTpM OCHOBHBIE BAPUAHTHI BKAIO-
YeHHUs CTYIIeHEH UCIIapPeHHs, KOTOPhIe BCTpe-
YalOTCA B KOTEABHOM IIpAaKTHKe.

3.9.1. AByxcTyneH4yartana cxema
ncnapeHus KOTnosou BoAbl
npu pasmMmeLleHnm 2~ CcTyneHn
BHYTpu bapabaHa

3.9.1.1. IIpn oTrBOAEe mnapa u3 OapadaHa
pPaBHOMEPHO IO BCeN ero AAuHe {puc. 16-1),
Pa3HOCTE YPOBHEH BOALI Me>XAY YHUCTBEIM H
COAEBLIM OTCEKaMM OVAET ONPEeAEASITLCA TOAD-
KO COIPOTHUBAEHUEM BOAONIEPEITYCKHOM TPV~
On1 (AP )
AP,
p -

Bo n3be>xaHue 3HaUMTEeALHBIX 1epeObpPOoCoRB
KOTAOBOM BOALI 3 COAEBOT'O B YHUCTHIH OTCEK
BBICOTA IIePETOPOAKH, PA3ACASIOAA BOASTHLIE
oOBeMBbl, AOAKHA OuITh HA 100 — 150 MM BoIlIIE,
yeM MaKCHMaAbHO AOITYCTUMEIA YPOBeHb BOAK!
B bapabaHe. Pa3HOCTE YPOBHEHN BOABI MEXAY
YUCTHIM M COAEBBIM OTCEKAaMM, KaK MIPaBHAO,
AOMAKHA HAaXOANTHCA B npeaeaax 20— 50 mm,
a CKOPOCTb BOAH B BOAOIIEpENyCKHON TpyOe
npuHumMaercs He 6oaee 0,5— 0,6 m/c. Conpo-
TUBAEHME BOAOIIEPEINTyCKHOM TPYOHRI onpepe-
ASITCSH IO (pOpMyAe

_er W)
_Et.- 2g P:

rae > ¢ — CYMMAapHBEIH KO3(PDHUIITHEHT COIIPO-
TABAEHHUM BXOAQ, TPEHUs1, OBOPOTOB
A BBEIXOAQ M3 BOAOIEPENYCKHOHR TPY-
Oul (KOpOba).

Pacxop BOABI Yepe3 BOAOIIEPEITYCKHYIO TPY-
Oy onpepaeasieTcs 110 (popMyAae

AH = (19)

AP (20)

Bl
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Puc. 16. OchoBHbie rMapasnnyecxne cxembl 6apabanHoix xOTNOB

G=K(D, +D,, ), (21)

rae koddduumuedt K nNpuHUMAETCs PaBHBIM
1,0—1,5 u onpeaeasieT HepaBHOMeEP-
HOCTL IIepeTeKaHUsA BOABI M3 YHCTO-

ro B COAEBOM OTCEeK.
boaplIass mocCapka YpOBHS BOARI B COAe-
BOM OTCEKe, YeM PEeKOMEHAYEeTCs Bhillle, He-
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AOIIYCTHUMa M3-3a BO3MOXXHOCTH BO3HHUKHO-
BEHHUSI BOPOHOK (3axBaT I1apa) Hap OIyCKHBI-
Mu TpyOaMu U Ipe>kKAe BCErO TeMH, KOTOPhIe
HaXOAATCS Ha OOKoOBBIX oOpasyrouiux Oapa-
6aHa. AAs HCKAIOUEHHsI BePOATHOCTH BO3HHUK-
HOBEHUSI BHXPEBBIX BOPDOHOK Hap OMYCKHBI-
MU TpyOaMu MHHHMAABHBIA CAOH BOABI HAaA
ONYCKHBLIMHU Tpybamu (MPHOAN3UTEABHO) AOA-
>KeH ObLITh He MeHee, 9eM




W ?
H 1’5 on :
on = 29 [22)
rAe W_ — CKOpOCTB BOABI B OITYCKHOH TPy-

De.
ITpu GAM3KOM PACIIOAO’KEHHUH OINYCKHBIX
TPYO K BXOAHOMY (MAH BBIXOAHOMY) OTBep-
CTHIO BOAOIEPENYyCKHOM TPyOBl BO3MOJKHO
[IOACACBIBAIONEE (JKEKTHPVYIOIee) BAUSIHHE
ONMYCKHBLIX TPYD HAa YPOBEHBL BOALL B COA€BOM
otrceke {11], {31]. IloacachiBaioliee AeUCTBHE
OIIyCKHBIX TPYDO 4MCTOrO OTCEKa (AP:M )Hpe-
IIATCTBYET BXOAY BOABI B BOAOIIEDEITYCKHYIO
TpyOy M TeM CaMBIM BEAeT K YBEeAWYEHHIO
PAa3HOCTH YPOBHEH MEXAY 4MCTEIM U COAe-
BbIM OTcCekaMu. [loacachiBarwliee AeHUCTBUE
OITYCKHBIX TPYO COAEBOTO OTCEKA (AP;K) CITIO-
COOCTBYeT nepeTeKaHuiO BOABI U3 YHCTOIrO B
COAEBOM OTCEK, H TéEM CaMbIM BEAET K YMEHb-
LLIEHUKD Pa3HOCTeH YPOBHEH MEXAY YMCTHIM
U COAeBHIM OTCEKaMu. B CBsizn CO CKasaH-
HbIM PA3HOCTh YPOBHEHU BOAHBI MEXAY OTCe-
KaMU OyAeT ONpeAeAsaITHECSA 10 POpMYAe
APS

K

, AP, + AP, -
AH' = T IXK »

pfﬂ-pﬂ

(23)

AASL UCKAIOUEHWS BAHSIHUA 3KEKTUPVIO-
1Iero A€HCTBHA OIYCKHBIX TPYO Ha YPOBEHb
BOAbI B COAEBOM OTCEeKe HeOOXOAMMO paclio-
AGraTh BXOAHLIE U BHIXOAHHEIE OTBEDPCTHUS BO-
AOIEepenyCKHRIX TPyD Ha AOCTAaTOYHOM pac-
CTOSSTHMM OT ONYCKHEIX TpyO. Hanpuwmep, mno
AGHHEIM [32] IpH¥ pacliOAOKEHHNHA BXOAHBIX U
BLIXOAHBIX OTBEPCTUH BOAOIIEPEINTYCKHBIX TPYOD
OT OONYCKHLIX TPYyD Ha paccTOssHUHM, PABHOM
AUaMeTpy ONYyCKHOM TpyOm!l (d_ ), CKOPOCTH
MMOATEKAHUS OYAET COCTAaBASATE O — 6% OT CKO-
POCTH Ha BXOAE B ONYCKHYI0 TPyOy U MOACA-
ChIBAIOIIMM BO3ACHCTBHMEM MOJKHO IIpeHed-
peys.

AaHHasa cXxeMa BKAIOYEHUHA CTYIIEHEeH HUC-
NapeHNsi IPpUMeHsIeTCs KaK Ha KOTA3X BHICO-
KOro, TaK CPEAHEero ¥ HU3KOTO AABACHUH.

3.9.1.2. [Tpu oTBOAE nMapa KOTAA TOABKO
M3 yucroro orceka (puc. 16-2), pasHocTs
YPOBHEH BOARI MEXAY YUCTBIM U COAEBAIM
OTCEKAMH CAEAYET ONPEAEAATh N0 PJOpPMYyAE

AP+ AP__

AH i
PP

(24)
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COHDOTHBAQHHE NAapoIrepenyCKHOro OKHd
MeE)KAY HYUCTBIM U COACBBIM OTCEKAMH

w’?
1n o,

AP_ =15
2g

(29)

TAe W' — NIIpMBeAEHHasi CKOPOCTh lapa B Ia-

ponepenyCKHOM OKHe, IPUHUMA-
eTcsi He Ooaee 1,0—1,5 Mm/c.

Kak BUAHO U3 (DOPMYARL, PAa3HOCTE YPOB-
HEeW MEXXAY OTCEeKaMH B cxeMe puc. 16-2 Oy-
AeT OOAmlIe, 94eM B cxeMe puc. 16-1.

[Ipu 3HaYUTEeABLHOM nepebpoce KOTAOBOM
BOALI U3 COAEBOTO OTCEXKa B YHCTBHIN (HAIPH-
Mep, U3-3a BCIIEHMBAHUS KOTAOBOH BOAHI CO-
A€BOTr0O OTCEKa), 3a CYeT MNepeXKPLITHS 4YaCTH
CeyeHUs NaponepenyCKHOro OKHa BOAOH UAU
[MAPOBOASTHOM CMECBIO, MOJKEeT YBeAUUYUTHCS
IIPUBEAEHHAass CKOPOCTh 11apa, 4 3HA4YUT U THA-
PaBAMYECKOE COIPOTHBAEHHE OKHa. KpoMme
TOT'O, 3@ CYeT DOABLIErO PAaCX0OAa BOABI I10 BO-
AOIeperryCKHOU TpyOe (Ha BeAMYUHY nepedpo-
Ca) YBEAUUUBAETCH €e COIPOTUBAEHHEe. ITU
ABA (PAKTOpa MOrYT NPUBOAUTH K AOIMOAHU-
TeALHOH MMOC3AKE YPOBHA BOABL MEXKAY OTCEKA-
MM U UX HEeODXOAMMO YUUTHIBATE NpH pabore
COAEBOTO OTCEKa Ha BOAE 3aKPUTUYECKOro CO-
AECOAEP RKAHUA {110 BCIIEHUBAEMOCTH).

AAdHHAasl CXeMa TakK’kKe WMPOKO IPUMEeHs-
€TCA B KOTEABHOH MPAKTHUKE, IIpHUYEM B Ha-
CToslilee BpeMs B KadecTBe Cernaparopos 1apa
KaK COAEeBOTr0, TaK M YUCTOro OTCEKOB IIpHU-
MEHSAIOTCS BHyTpMOapabaHHbBIe HNUKAOHE.
LIMKAOHEI ITO3BOASIIOT NCKAKOUNTEL OapboTark
rapa depe3 BOAY U TeM CAMLIM yMEHBLIUIUTH
BAMAHNE HAOYXaHUA U BCIIEHUBAHHA KOTAO-
BOH BOABI HA Ka4YeCTBO Iapa.

3.9.2. iByxcTyneHyatasa cxemMa
ncnapeHust KOTNoBoW Boabl
npyu pasmMeilieHnn BTOPOoN CTyneHw
B KOHTYpaX, 3aMKHYTbIX
Ha BbIHOCHbIE LIUKNIOHbI

PasHoCTL YpOBHEH BOABI MEXAYy Oapa-
GaHOM H BBIHOCHBIM IJHMKAOHOM HeO0OXoO-

AUMO ONPEAEASATDh 110 CACAYIOLIeH (POPMYAe
(puc. 16-3-a)

AP+ AP; + AP
p ~p

rae AP, — COIPOTHBAEHHE TPYyOBI NMHUTAHWSA

: (26)

BLIHOCHOI'O IIUKAOHA,



AP, — CONMPOTMBAEHME ABIPYATOrO AMC-
Ta (ITIOTOAKA) LUTUKAOHQ,;

AP

I}M)

— COIIpOTUBAEHUEe TPYOBI OTBOAA

napa 43 LJUKAOHA B OapabaH.

BeIliOAHEeHUe 2-K CTyNeHU HCHapeHus B
BHMAE KOHTYP3, 3aMKHYTOIO Ha BBLIHOCHLIE
IIUKAOHLI, ABASIEeTCE MeTOAOM OopnbOuI CO
BCIIEHMBAaHMEM KOTAOBOM BOALI IPH BEICOKOM
COACCOAEPIKAHHY, a TaK)Ke METOAOM YBEAUu-
YeHHA IPPEKTUBHOCTH CTYIEHYATOTO HCIa-
pPEeHMSA 3a CYeT AMKBMAAL MU 11epedpPoCOoB KOT-
AOBOM BOABI Yepe3 BHyTpHuOapabaHHbie nepe-
FrOPOAKM MEJXAY OTCeKaM¥ M IepeTOKOB ye-
pe3 BoAONepenyCKHEie TPYORI.

ConpoTuBaeHue TpyO HNUTAHUS BBIHOC-
HEIX IIUKAOHOB OIIPEACASALTCHA C YY€TOM pac-
XOAA BOABL! HA HENIPEPBIBHYIO IPOAYBKY KOT-
Ad. CeuyeHune 3TOM TpyOHR! BHIOMpaeTcss HcC-
XOAS M3 PEeKOMEHAOBAHHLIX CKOPOCTEN B HEH
(0,2—-0,5 m/¢).

AAs1 o0ecClieueHUS BRHIAQUHM IUKAOHOM Ka-
YeCTBEHHOTI'O 1apa NOABOA TAPOBOASHOW CcMe-
CH AOAKEH HaXOAUTHLCH Ha 200 — 500 MM BRIINE
VPOBHA BOAK B OapafaHe, cuuTasg OT OCH
HIDKHero mryuepa. CxeMa, HOKa3aHHas Ha
puc. 16-3-a, mIMpOKO NpPUMEHSAETCA HA KOT-
AdX HHU3KOr0, CpepHero M BHRICOKOIO AdBAe-
HuH. (Camas pacnpocTpaHeHHAas CXeMa B KOT-
AOCTPOEHUH).

I'Ipu oTBOAE napa U3 ITUKAOHA B OapabaH
MHHYs ABIPYATHIA AUCT PA3HOCThL YPOBHEH
BOABI OITPEACASIETCS CAeAVIOUeH (QOpPMYyAOH
(puc. 16-3-6):

_ AP, + AP} + AP, - AP}
p-p

Kak BHAHO M3 3TOHM (DOPMYARI, BCe YAe-
HEI CO 3HAKOM 'NAIOC" BEAYT K ONYCKAHUIO
YPOBHSI BOALI B IITUKAOHE, a COIIPOTUBAEHUE
ABIDYATOrO AMCTa 6GapabaHa (AP; BeAeT K
IIOABEMY YPOBHA. I IpH 3HaYHTEALHOM COIIPO-
THBAGHHUM AbIpUATOrO AHUCTa OapabaHa, 1pu
HEKOTOPLIX pPEeXHUMax padoOTEl KOTAOB, BO3-
MOJXHO IMOATONA€HHE BBOAA INAPOBOAAHOH
cMeCH B LOUMKAOH. Cxema, MMoKa3aHHasA Ha
puUc. 16-3-6, B KOTAOCTPOEHHH IIPUMEHSAETCSE
B OCHOBHOM HAa KOTAA&X HHU3KOIrO M CPEAHEro
AABACHHH.

[Ipu oTBOAE napa M3 BEIHOCHBIX IJUKAO-
HOB B 0OapabDaH KOTAA MOA YPOBEHbL BOAHI

(27)
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(puc. 16-3-5) pa3HOCTL YPOBHEH BOABL Oonpe-
ACASIETCSI CAEAYIOLIEeH POPMYAOH

AP, + AP, + AP

—— + h
P —-p

= (28)

3arh’

rae h, . — pacCcTOAHHEe NO BHICOTE OT ypOB-
Hs1 BOARI B DapabaHe A0 BLIXOA-
HOrO Ce4YeHHs HNapOOTBOASAILIHNX
TpyO (BeAMYMHa 3arayOAeHus).
AaHHasi cxeMa OPUMeHAEeTCs, KaK Ha KOT-
A3X CpepHero, T4K ¥ BRICOKOTO AABA€HHH (KOT-
AnL [TK-20). TIOABOA mapa COAEBOT0 OTCEKa ITOA
YPOBeHE BOABI OBLIA OOOCHOBAH NIpHUCIOCcoOAe-
HHEeM KOTAOB Ha MUTATEABHYH) BOAY NOBHILIEH-
HOIr'o COAe- U KpeMHeCOAEPKaHUA (AOITOAHU-
TeabHas IIPOMBIBKA IMapa COAEBOrQ OTCeKa).

3.9.3. TpexcryneH4yarasa cxema
UcnapeHus KoTnosBou BoAbl
npyu pasmMelleHnm 2-1 N 3-n cTyneHen
ucnapeHna B KOHTypax,
3aMKHYTbIX H3 BbIHOCHbI€ LiUKNOHb!

PactMOTpHUM CHadaAa cxeMy KOraa mnap
IIMKAOHOB 3aBOAUTCsI B DapabaH KOTAa (Ccxe-
Ma 16-4-a). Ara yapollieHUst HalluCcaHHUs Qop-
MYA IIpHHHMaeM

AP, = AP +APP, (29)

TAe AP__ — COIIpOTHBAEHHE BCero lapolnepe-
ITYCKHOI'0 y4aCTKd, BKAIOYAsi CO-
NPOTUBAEHUE ALIPYATOTO AMKCTA

[IMKAOHA (AP;L ) H COIIPOTHBAEHHE

NaponepenyCckHux Tpyo (AP;E )

Toraa pa3HOCTb YPOBHeH MeXxay Dapada-
HOM M LJUKAOHAMH 2-A CTYII€HH HUCIApeHUs

OyaeT paBHa

APBI‘H + A‘pnnl '
pf _ pl‘
Pa3HOCTL YPOBHEN MEXXAY LIUKAOHAMH 2-

i1 1 3-U CTylleHeH HCIlapeHus

AH, = (30)

APBn? +JAPnn'2 B AP

AH?.‘_ ' ”
p'-p

nni

(31)

Pa3noCTh YPOBHEH MeXaAY YPOBHEM BOARI
B OapabaHe U HMKAOHaAMU 3-M CTYNIEHH HCHa-

pPEeHUs



AP _. + AP_,

p' —p

snl +_ AP 133 V-

AH, + AH, = (32)

AaHHas cxeMa MpHUMeHsAdaCh U IpUMEHs -
eTCsl Ha KOTAAX BCEX AABASHMM TIPH ITUTAHUU
KOTAOB BOAOH IOBHIIIIEHHOIO COAE- U KpeM-
HEeCOAEPKAHUA.

Paccmorpum cxemy puc. 16-4-0. IToroxe-
HME YPOBHeH BOALI B IJUKAOHE 2-H CTylIeHH
OTHOCUTEABHO YPOBHA BOABI B OapabaHe

AP, + AP_, - APS ~ AP},

nnl

pl’ - pﬂ

AH,

(33)

[Toro)keHUe ypoBHeH BOAKI B LIHKAOHE
3-A1 CTYIIEHH OTHOCHUTEALHO YPOBHSI BOABL B
IIUKAOHAX 2-" CTYIIEHH

AP__, + AP

! T i
P —p
[Torno>)keHMe ypOBHeM BOABI B IJUKAOHE

3-" CTYIIeHUM OTHOCHUTEALHO YPOBHSI BOAHBI B
OapabaHe

- A})nnl

nma2

AH, = (34)

AP, . + AP _, + AP

- APS ~ AP}
AH + AH, = — —

2 nn

-(30)

p'-p’

AaHHas cenapanMOHHasA cxeMa NpHUMeRA-
eTCA Ha KOTAAX HU3KOTO AA@BAEHUSA, @ UHOTAQ
M HA KOTAQX CpPeAHero AaBaeHHUs. KauecTBo
nmapa BbIHOCHBIX IIMKAOHOB IIpM 3TOH CXeMe
BKAIOYUEHUSI AOAKHO YAOBAETBODATH TPEOO-
BaHMUSIM HOPM AASI 3THX KOTAOB. B KauecrTBe
BLIHOCHBIX IJMKAOHOB MOJXXHO IIDHMEHATH
IIMKAOHBI ITOBBINNIEHHOH IIaPONIPONU3BOAUTEAD-
HocTH [33], [34]. AaHHas cXeMa BKAIOYEHHS
IIO3BOASIET PA3rpPy3UTh CenapaljioOHHbIE YCT-
poiicTBa OapafbaHa Ha BeAMYMHY BBIPAaOOTKH
[Iapa COAEBBIMH OTCEeKaMH, OHa IO3BOASAET
YBEAUYUTH NMapOBEIE HAarpy3KH KOTAOB BHILIE
HOMHHAABHBIX Ha BEAUYHHY BLIPAOOTKHM napa
BRIHOCHBIMHU COAeBBIMH OTCeKaMu, OAHAKO
rMAPOAMHAaMHKa 3TOM cXeMbl HanbdoAee CAOXK-
Has, TaK KaK NOAOXEHHEe YPOBHEH BOABI B
OTCEKaX 3aBHCHT OT MHOXXKeCTBa (PaKTOpPOB
(cM. popmyast 33, 34, 39).

Ecan cxema 16-4-6 He obecreyHBaeT Ka-
yeCTBa IIapa TpeOoBaHUAM HOPM, TO MHOTAA
NPUMEHAKT CXEMY, KOrAa [ap BBIHOCHEIX
ILTUKAOHOB 2-U CTYIIEHH IIOAAETCA B KOAAEK-
top I'll1, a map IMKAOHOB 3-H CTYII€HH NOAA-

34

ercsi B DapabaH AAS AOIIOAHUTEALHOM OCYUI-
KM (HarrpuMep, KOTARI Aa-MOHT u Ap.). Y AaH-
HOM CXEeMHEI IIUKAOHH 2-H CTYIIeHHM BKAIOUE-
HEI 110 cxeMe 10-4-6, a HUKAOHEI 3-U CTyIIeHH
no cxeme 10-4-a.

YpOBHM BOAHK B I[MKAOHEe 2-J CTYII€HH
OYAYT OIIPEAEASITECSA (POPMYAOH
AP}

o

Apsnl"'APnnl_APr?n_
pr_pn

AH, (36)

[loano)KeHne YPOBHEH BOARL B TUKAOHE 3-H
CTYII€HU OTHOCHUTEALHO YPOBHS BOABI B I[UK-
AOHE 2-K CTYII€eHH

AP,., + AP ., + AP, +AP) - AP_
pl' _ pﬂ'

- (37)

y

[Toro)keHne ypoOBHEM BOALI B IIUKAOHE 3-1
CTYIIEHU OTHOCHUTEALHO YPOBHsI BOALI B Oa-
pabaHne

Apnnl +__AEBI12 + Apnn?
pr_pn

AH, + AH, = (38}

3.9.4. iIsyxbapabaHHble KOoTNbl
C pa3fennTtenbHbIiM bapabaHom
(pyc. 16-5)

[lepBrie oreuecTBeHHEBIE KOTABI BEICOKO-
IO AABAEHUS OBIAM CIIPOEKTHPOBAHEI ITO ABYX-
bapabanHou cxeme (Kotawl TT1-170, TT1-230-2,
[1K-14 u IIK-10). KpaTko paccMoTpuM OCO-
OeHHOCTH 3TOH CXEMH.

[Ipy cO3AaHUHU 3TUX KOTAOB ITPEAIIOAATa-
AOCB, YTO B pa3peAnTeAbHOM OapabaHe, Ha
KOTOPHIA 3aMKHYTHI BCe LHUPKYASIIMOHHBIE
KOHTYPEI KOTAQ, OVAET OCYLIECTBASATLCSA HPEA-
BAPUTEABHOE Pa3ACACHHUE ITaPOBOASIHOMN CMe-
cu. Ilo3TOMy IIpeAnoAaranocs, 4ro Io napo-
NepenyCcKHEIM TPpyOaM (pacCrOAO>XeHHLIM 110
BepXHen oOpa3symwileu OGapabaHa) GyaeT B
OCHOBHOM HATH I1ap, a 110 BOAOIIEPENTYCKHEIM
TpybaM (pacCliiOAO’ReHHBIM 10 HUXXKHen obpa-
3yome) — BOAa. OAHAKO pPe3yAbTAThl HUC-
CAeAOBAHUHN [35] H ONBIT 3KCIIAyaTalMM Ta-
KMX KOTAOB [12] nokasaAu, 4TO pa3peAUTEADb-
HBIN Oapa®aH NpPAaKTHYECKH BeCh 3allOAHEH
[TAPOBOAAHOH CMECKIQ, T.€. IPEABAPHUTEABHO-
ro (rpyoboro} pa3speAeHuUsI napa OT BOABI B 3TOM
Oapabane He NpouCXOAUT. B CBsI3M C 3THUM
KaK IO I1apoIepenycKHBIM TpybaM, Tak U 110



BOAOIIEpPeNIyCKHKIM TPyDaM B cenapalMOHHbIH
OapabaH MOJXXeT HOCTyIaThk NMapOBOASHASN
cMech. [103TOMY B MeCTax BBOAA BOAOIIepe-
IIYCKHBIX U NIapOIiepenyCKHLIX TPYO B OCHOB-
HOM OapabaH (M3 pa3peAnTeAbHOro) Heob6Xxo-
AMMO yCTaHAaBAMBATE CellapalMOHHbIE YCTPOU-
cTBa. PaszpeanTeAbHBEIN DapabaH B 3TOM CXxe-
Me PAacllOAaraeTcs BhIUIE cernapaluOHHOrO.
[lorOReHMEe YPOBHS BOAKLI B KOTAAX KOHTPO-
AMPYyeTCs MO OCHOBHOMY OapabaHy. Pa3HoCTs
YPOBHEH BOAB MEXAY PAa3ACAUTEABHLIM H
OCHOBHEIM DapabaHoM onpepeasieTcs 110 pop-

MYAE

AP, - AP
AH = B8I1 {11 ' (39)

p ~p’

B cBsi3m C TeM, UTO YpOBEHL BOAEL B pa3-
AEANTEeARHOM OapabaHe BbiUIE, Y4€M B OCHOB-
HOM, TO BOAQ CaMOTEKOM II0 BOAONEPEeITyCK-
HBEIM TpyDaM MOOCTymaer B OCHOBHOHM Oapa-
0aH KoTAa. [Ipy HOpMaAABHOM peXXUMe ypo-
BEeHb BOARI B pas3AeAMTeAbHOM OapabaHe He
AOAXKEH MOBLIIIATHLCSH BBILIE OTMETKHM YCThHA
BOAOIIEpPeNnyCKHBIX TpyO. EcAm pacyeT AaeT
OOAee BEICOKOE IIOAOJKE€HHEe YPOBHS BOABI B
paspeAuTeArrHOM ODapabaHe, 1o HeoOXOoAMMO
ero IOHMU3UTL 3a cyeT auboBaHUs IIapone-
PEIyCKHEIX TPYO.

3.9.5. KoTnbl ¢ cyxonapHUKamu

B HacTosliee BpeMAa KOTAH € CYXONapHU-
KaM# He BBIIIYCKAIOTCS, HO B 3KCHAyaTallHU
elle HAXOAHUTCHA 3HAYMUTEABHOE KOAHUYECTBO
TAKUX KOTAOB. B OCHOBHOM 3TO KOTABI CPEA-
Hero AaBaeHusi tuna H3A, AM3 u aAp. Ha
puc. 16-6 noxkaszaHa rmApaBAHYECKasi cxeMa
KOTAQ, BBIIIOAHEHHOTIO II0 TPeXCTylleHYaTOM
CXeMe HCIIapPEeHHUsI KOTAOBOU BOABLI. IJTO TakK
Ha3bIBaeMas ''nmapasreAbHass’ (He3aBUCHMaAs)
CXeMa BKAKYEHHSI BEIHOCHEIX IIMKAOHOB (110O-
MHUMO OCHOBHOro 0OapabaHa). YpOBEHE BOAELL
B IIUKAOHAX 2-H CTYII€HH OIIPEAEASAACS I10 CAe-

Ayrouier popMyae

AP_ . + AP

uanl

p-p

- A‘Pﬁ—c

AH, (40}

YpoBEeHb BOALI B IITMKAOHAaX 3-M CTYIIEHHU
OTHOCUTEABHO YPOBHS BOALI B IJTUKAOHAX 2-H
CTYII€HHU
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, + AP, —-AP,M' (41)

pl-pﬂ

AHz - A}_)BI'I

YpoBeHb BOABI B IJHKAOHAX 3-H CTYIIeHH
OTHOCHTEALHO YPOBHsI BOABI B OapabaHe KOTAa

APnnl + APBH? + APnu:rz B Apﬁ-c

AH, + AH, = oo — - (42)

rae AP, — CONPOTHBAEHHE ITy4YKa TPyO MexX-

Ay OapabaHOM M CYXOIIAPHUKOM.

Kak BUAHO, AdHHEIEe pacyeTHble POPMYALL
IOXOXH Hd (POPMYARBI, OIIACLIBAIOIIHE IIOAO-
JKeHHe ypOBHEH BOAB! B cXeMe pHC. 16-4-0.

CAeAyeT OTMETHUTB, UTO B 3TOH CXeMe POCT
AP, . HPHBOAHMT K IIOABEMY YPOBHEH BOABL
B BEIHOCHEIX LIMKAOHAX, BEPOSATHOCTH IOA-
TONIAEHHUSA BBOAOB B ILIMKAOHLEI M IIOTEepe YyC-
TOHYNBOCTH THAPOAHMHAMHUKH ITOH CXEMEI
(mepuoAnyYecKre OPOCKHM BAATH U3 [IUKAOHOB).
Takoe sBAeHHe MOXKeT HAaOAIOAQTHCs, HAlIpH-
Mep, IIPA YBEAMYEHHUH BAAKHOCTH Mapa, orT-
nmyckaemoro 6apabaHOM K3-3a MOABEMA YPOB-
HS BOARI B Oapa®aHe, 3a cYeT yBEAHYEHHA
TEIIAOBOCITPHUATUS SKPAHOB ([IapONMPOU3BOAH-
TEABHOCTH), 3aMKHVYTHLIX HA OapabaH, a Tak-
K€ U 110 APYTMM NIIpHYHHAaM.

ConporuBaeHue mnydyka tpybd AP, B 00-
IIIeM CAy4Yae olipeapeAsieTcs 10 popMyAae

APg . = 3 Crp " Pen- (43)

[To ompepeAeHHI0 CKOPOCTh TapOBOASHOH
CMeCH pPaBHSETCSI CyMMe IIPHBEAEHHLIX CKO-

POCTEH 11apa M BOAEL

S 44
f6+c pf' fﬁ—c pr- ( )

WCM EW:'*'W;:

[Toka>keM, HAIIpMMep, YTO IIPH yYBeAHYEe-
HHUHM BAQKHOCTH I1apa pPacTeT CONpOTUBAEHUE

AP, .. YAeAbHEIFI OOBEM CMECH ONIpeAeAsieT-
cs1 POPMYyAOH
1 -
v, =0x+0(1-x)= HJE;+ ,X =
P p 45)
xp +(1-x)p" (
p! pn

[IAOTHOCTE NIEPOBOASIHOH CMeCH OllpeAe-
MIETCSH



. _ b P P _
"o, xp+(1-x)p
I | (46)
X"E;""(l-x) 1+X(P—:--)
P p

C yBeAHUYeHHEM BAAXXHOCTH mapa (1-x}
CHU)XKAETCH CYXOCTh I1apa (X) M, KaK CAeAyeT
M3 (POpPMYyABI (46), yBeaudyHuBaercsa p_, . Kak
caepyeT M3 QopMyasl (44), C yBeAHUYeHUEM
BA&KHOCTH napa W_ = const, a W_ yBeanu-
9MBaeTcs, a 3HayuT U W__ pacreT. CAepAOBa-
TEABHO IIpDHM YBEAUYEHHH BA&XKHOCTH I1apa
nocae bapabana yseauuuBaerca W_ H p_, ., a
3HAYUT YBEAHUMBAETCA U CONPOTHBAEHHE
ny4ka Tpyo AP, ..

YKaszaHHbIe 06CTOATEALCTBA POCTA CONPO-
THBAEHHI NMapOBRIX AMHHI (APY ,APY, AP’ ,
AP ) IPM YBEAWYEHHH BAAKHOCTH Iapa, OT-
myckaeMoro CY, HeoOXOAMMO YUUTHIBATH IIPU
aHAaAHU3€e TUAPOAMHAMHUKHU PACCMOTPEHHBIX

BbIHIE CXeM.

3.9.6. beabapadaHHbie KOYTibi
(pnc.17)[36]-{38]

B KOTeAbHOM IIpAaKTHKe HAlIAM HEKOTO-
poe pacnpocTtpaHeHue 6e3bapabaHHEIE KOT-
ABlI, T.€. KOTAEI, y KOTOPHIX (PYHKIHMH Oapa-
OaHa BBINNOAHAIOT BHIHOCHLIE IIEHTPODEeXHbIe
cerlapaTopkl Napa, COeAMHEHHBIe C IIOMOMIBIO
TPYO C TOPM3OHTAABHBIMU KOAAEKTOPaAMH
OOABIIIOTO pAHaMeTpa (YyPaBHHUTEABHBIE €MKO-
CTH), IPpeAHa3HaYeHHBIMU AAS CO3A3HUS 3a-
[1aCd BOARI B KOTA€, AOCTATOYHOIO AAS IIpe-
AOTBpALIeHUA 3HAYHUTEABHBIX KOAeDaHUH
YPOBHsI IIpM HEYCTOSBIUMXCS pe’kUuMax pa-
OOTEL.

Ilo 6e3bapabaHHOM cxeMe OLIAM BBINIOA-
HeHLI [TapOBHIE KOHTYPhI I1apOBOAOTPEHHBIX
KOTAOB, CO3AaHHLIX Ha 0a3e BOAOTIPEeHHBIX
KOTAOB [ITBM u KBI'M.

Y OapabaHHBIX KOTAOB, BBIIIOAHEHHHIX C
IIPHMEHEeHHEeM BBIHOCHEIX COAEBBIX OTCEKOB,
1P 3HAYUTEABHBIX KOAeOAaHUAX YPOBHEH B
I[TUKAOHAX (HanmpuMmep, Np¥ padoTe KOTAA C

36
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Puc. 17. Cxema 6eabapabannoro xoTna (XOHTYpa):

| — ypaBHMTENbHaA EMKOCTb, 2 — BHLIHOCHOW LIMKAOH,

3 — onyckHas cuctema; 4 — 3kpaHHwe Tpybul, 5 — peumpkyna-
LiMOHHbIe TpyDH, 6 — HenpepuiBHas NPoayska

pe3KollepeMeHHbIMH Harpy3kKaMH) BO3MOXK-
HO NIPHMMEHEeHUe ypPaBHHUTEABHBIX €MKOCTEH,
IIOAKAIOYEHHBIX K IIHKAOHaM. IlpuMeHeHue
yPaBHUTEABHBIX EMKOCTEHN NNO3BOAsieT cTabu-
AN3HPOBATh YPOBHM BOAHBI B I[TUKAOHAX.

IIpy peKOHCTPYKIMH AEHCTBYIOUIHMX KOT-
AOB AN YBEAWYEHMS [TapONPOU3BOAUTEALHOCTH
YyCTAaHOBKA HOBOro OapabaHa MHOTAa IIPaK-
THUYECKHU HEBO3MOXXHA UAM [IPEACTABASICT 3Ha-
YUTEAbHEIE TeXHUYECKNe CAOKHOCTHU. B 3TOM
caAydyae "crapwiii” OapabanH 3arpyxaroT AO
AONIYCTHMOM I1apOBOM HArpPy3KH, a BCIO AO-
ITIOAHUTEABHYIO BEIDAOOTKY IIapa OCYyLeCTB-
ASIIOT U3 BHOBb YCTAHOBAEHHBIX BLIHOCHKIX
ITMKAOHOB, KOTOpBIe MOIyT OBITH YCTAHOBAE-
Hbl BMECTe C YPABHUTEALHBIMH €MKOCTSIMHU.
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4. IPUMEPb! AEDEKTOB CENAPALMOHHbIX
YCTPOWCTB [39]-[41)

Kornw LIKTHU-75-39 (puc. 18]

Ha oapnon n3 T3ILl] Ha KOTAE Haponpou3-
BOAMTEABHOCTBEIO 90 T/4 PE3KO YXYAIIHMAOCE
KauecTBO “AeBoro" HachilIeHHOro napa Oapa-
6aHa ¥ cTan0 cocTaBaaThb 2500 — 4000 MKr/Kr
(1o Na). 3a ABRa ropa 3KCIIAyaTall IPOU3C1I-
AO ABA IIOBpPEXXAEHUS TPYOOK naporeperpesa-
TEASI C AeBOM CTOPOHEI. BEIA BHIIOAHEH BHYT-
PEHHHUM OCMOTP CeNnapalHOHHEIX YCTPOHCTS,
KOTOPHIM He BLISBUA HHKAKUX AedeKTOB
cOopxu. AedhekTnl COOPKHM cenapallMOHHBIX
YCTPOMUCTB ObIAM OOHAPYXEHB! TOABKO IIOCAE
UX YAaCTUYHOM Pa3zbOpKH M OIIPECCOBKH BO-
AOH. DEIAO yCT@HOBAEHO, YTO KOpoO npuemMa
IIAPOBOASTHOHN CMECH K A€BEIM TOPLIEBLIM ITHK-
AOHaM (110 3 IIMKAOHA C KaXAOM CTOPOHRI)
3aXOAMT (YAaCTHUYHO) 38 AbIPYAThIX NEPOIpPH-
eMHBIM IIOTOAOK (Ha pHcC. 18 nokazaHo ITyHK-
THpoM). B Topue sTtoro Kopoba Ovnra OOHa-
Py’KeHa lIEeAb (TPEeLiHHa UAM HellpoBap) pas-
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MepoM 2x20 MM, yepe3 KOTOPYIO 4 IIOCTYyIa-
A8 KOTAOBas BOAA (Ha pHC. 18 OKAa3aHO CTpea-
KOM), TaK XaK KOTAOBAs BOAA HMeeT COAeCoO-
Aepxkaune npubausurearHo B 10000 pas 0o-
Aee BRICOKOe, YyeM IIap, TO IION3aAaHHe Adxe
HeOOABIIIOrO KOAUYECTBa BOABI B I1ap IIPHBO-
APAO K PEe3KOMY YXYAUIeHHIO KayeCTBa lapa
KOoTAa. [locAe 3aBapKM 3TOH IeAH KOTeA OBIA
PACTONAEH M IPOBEPEHO KAYeCTBO napa KoT-
Ad, KOTOpOEe CTAaAO ropa3po Huxe HopMm [1T3
(100 mxr/kr nno Na).

Ha Apyro# TOL, raxkyke ¢ koraamu LIKTH
OLIAO YCTAHOBAEHO, 4YTO KAuecCTBO Ilapa OA-
HOI'0 M3 KOTAOB npeBhiliaeT HOpMH! I1T3. B
pe3yAbTaTe BHYTPEHHEro 0OCMOTpa cenapainu-
OHHLIX YCTPOUCTB OBIAM OOHAPY)KEHHl CAe-
Ayouie AeeKTHl.

B cpepnen yactu Gapa®aHa, CKBO3EL KO-
poO IipMeMa NMUTATEABHOU BOABI IIPOXOAUA
apOBOY HMIYALC (TPyOKa) HAa CHHJ)KEHHEIE
YKA3aTeAH YPOBHs. MeRAy KOpOOOM IMUTATEeAD-

Komaobas Boda

Puc. 18. Cenapaumornan cxema xorna UKTU-75-39
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HOM BOABI ¥ 3TOM TPYOKOH 1O NNepuMeTpy uMme-
ercs ueab mupuHon ot 10 oo 40 mM. Bece aTo
IIPUBOAMAO K TOMY, YTO 4epe3d 3Ty UIeAb CO
ckopocThio (,5-1,0 M/c B napoBou o6beM (HA
[IOTOAOK) BBITEKAAA CTPYs MHUTATEABHOH BOARI.

I'lo BHyTpHOapabaHHEIM IIMKAOHAM OBIAH
OOHAPY )KEeHH CACAYIONHEe Ae(PEeKTHI:

d) Yy BCeX IJHKACOHOB YHUCTOIO OTCEKa Kpe-
CTOBMHBI UMEAH BBICOTY 35 MM, a He 50 MM,
KaK AOMKHO OLITH IO NPOEKTYy. ITO IIPHBO-
AMAO K TOMY, YTO HEAOCTATOYHO 3PP eKTUB-
HO raCHUAacChb 3aKpPyTKa BOASHOro od0neMa H
BCAGACTBHE 3TOrO BO3HHKaAa BO3MOXXHOCTD
OOpa30BAHUA BOPOHOK, NPOOYABLKHBAHUSA
CKBO3b TOALLY BOAH 6apabana (H = 370 MM}
M BHIOpoCa B naposBou o0BbeM AONOA-
HUTEABLHOI'O KOAHUYECTBa KalleAb;

0) HAa MHOTUX IIUKAOHAX ME>XAY AbIpYa-
TOU KDBIIIKOM ¥ KOPIIyCOM OTCYTCTBOBAA 3a-
30P, KOTOPhEIKX CO3A4€TCs 3a CYeT YCTAaHOBKH
ANCTAHITUPYIOUIUX MMAAHOK (33a30p He MeHee
O MM}, 3a CcYeT 3TOro 3a3opa (Tak Ha3bIBaeMbIN
“3aMOK" ) OPraHN3yeTCst OTBOA IIAEHKH BAATH U3

mﬁg A
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IIUKAOHA (MUHYS ARIPYATYIO KPBLINIKY) HA Ha-
PY’KHYIO ITOBEPXHOCTH KOPIIYCa LIMKAOHE;

B) Y ABYX IMKAOHOB OTCYTCTBOBAAM KpecC-
TOBUHE B BOASSTHOM 00BEME, YTO NPUBOAUAO
K IIOCAEACTBUAM, NPUBEACHHBIM B M. a, HO
enre B OoAee CHABLHOM CTelleHH.

[TocAe ycTpaHeHHA yYKa3aHHHIX BHILE Ae-
¢peKTOB, UCITHITAHUS KOTACOB AO NAPOBLIX Ha-
rpy3ox 100 T/4 noxa3aau, 4To Ka4ecTBoO Iapa
KOTAa He npeBuimaeT HOpmu (113,

Kornw bK3-75-39 TMA
(pnc. 19)

Ha opnon u3 T3l KOoTeA mo KavyecTBY
[Tapa He MOr OpaTh HOMHHAABHYIO Harpy3Ky.
Harpy3ka XxoTAa OrpaHHYUBarach BEAMYUHOHN
50 T/4, HO M IIpM 3TOHN HArpy3kKe KOHIleHTpa-
111 COA€H HATPHUSA B [1ape KOTAA AOXOAUAE AO
3000-5000 mxkr/xr {npu HOopMe 100 MKr/Xr).
KoTeA OBIA @aBAPUHMHO OCTAHOBACH. BHyTpeH-
HUM OCMOTP CelapallMOHHBIX YCTPOYCTB, a
TAaKJXe YacTH4YHasA uX pas3bopka U Oonpeccos-
Ka BOAOH IOKA3aAa CAeApyrollee:

Puc. 19. Cenapaunonnan cxema xotna BK3-75-39 'MA:
{ — nogBoA nuTaTtenbHOW BOAM; 2 — NOABOA Napa K3 BHIHOCHLIX LMKNOHOB, 3 — noasoa ¢ocdaTos




1. B cpepnen yactn 6apabala MeXXAY AUC-
TOM KOpo0a 0TBOAA I1apa U3 6apabaHa U yroA-
KOM KOpO0a >XaAr3¥ HMeeTCs UIeAb AAMHOM
OKOAO 450 MM M mMpuHOU 5-10 MM. B npason
yacTH DapabaHa MeXXAY TEMHU K€ IAeMEeHTaMH
HMeeTcs UieAb AAUMHOU 350 MM ¥ ITUPUHOH AO
10 MM. YKa3aHHBIe HEIIAOTHOCTH NPUBOAMAU
K TOMY, YTO Nap BMECTE C KAIIAIMM BAArH (11OC-
A€ ITUKAOHOB) HEIIOCPEACTBEHHO ITOCTYIIAA K
OTBOAAIIUM TPyOaM, MHUHYS OCYUIKY B cela-
PAIlMOHHO-aKTUBHON 4acTH OapabaHa.

2. BuyrpubapabaHHbBIe IIMKAOHE KOTAA&
BEITTOAHEHEI TAKUM 00pa3oM, YTO OTCYTCTBYET
3a30p ("3amok") (NpHOAM3UTEABHO O MM)
ME>KAY KOPIYCOM LIMKAOHQ U BODPOTHHKOM,
H3-3d 4Yero MAeHKA BAArH, obpasyronasicsa H
[TIOAHMMAIOUAACH BBEPX, HEe YVAGASIeTCH, a4 BhI-
HOCHTCA K3 IUKAOHOB. M3-3a 3TOro mmkao-
HBl PAOOTAIOT C BLIAQYEH (B NMapoBOM 0OLEM
DapabaHa) r1apa noOBBIIEHHOM BA&XHOCTH H
TEeM CAMBIM YXYAUIQIOT 11ap KOTAAQ.

3. /Kaaw3u¥Hbie Cenaparopsl Haj HMK-
AOHAMH H KAAIO3M nepep, AbIpYaTbiMH IIOTO-
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AOYHBIMM AHMCTAMH HaXOMAHCH B HEYAOBAET-
BOPUTEABHOM COCTOsH (M (YaCTHYHOE 3all-
A@MACHHE KaHAAOB XMIO3H, KOPPO3Us ITAGC-
THH M T.A.). OTO nrMBOAMAO K 3ay)XeHHIO
KaHaAoB (6oAblHe CKOPOCTH) H, KaK CAeA-
CTBHE, K HEeBO3IMOKHOCTHU CellapdallHHu BAd4I'H
M3 f1apa (IIpocTpeh).

4. B xopobe 1pyeMa NapOBOASTHOH CMe-
CH OT 3KPAHOP K LHKAOHAM B DOABIIIOM KO-
AMYECTBE HMMAIOTCHA I EeAH, HENAOTHOCTH M
HEeNnpOoOBapHl, 3 TAK)XE HEKOTOPLIE APyTHe Ae-

(EKTHI.
[MTocae vCcTpaHeHHs YVKA33HHBIX A(PEKTOB

M YaCTHYHOH PEKOHCTPYKIUU CenapanioOHHbBIX
YCTPOHCTE Ka4€CTBO Iapa KOTAa IO pe3yAbTa-
TaM MCIHTAHHUHI AO IaPOBBIX HArpy3okK 73 1/4
He npesrIaA0 HopMsl [1TO.

Koraw T01-170
(E-170-100-510) [puc. 20}

Ha oauoi u3 T3Ll xauecTBO napa KOTAAQ
PE3KO YXYAUIMAOCH, KOHII€HTPANMsi COAeH
HaATPHA B I1ape KOTAA RPH HEKOTOPHIX pe-

2

Puc. 20. Cenapaunoxnaa cxema korna Tl1-170:
| — NOABOA NMTATERLHOK BOA, 2 — onyckube TPYOL, 3 — Bopa u3 manoro 6apabaxa, 4 — nap u3 manoro GapabaHa
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JKMMaX AOXOAUAE AO 1 — 2 Mr/Kr (IIpy HOpMeE
25 MKkr/kr). Korea ObIA aBapUHUHO OCTAHOB-
AEH H BBIIIOAHEH BHYTPEHHHH OCMOTD CerIla-
PaIMOHHBIX YyCTpOHCTB. OCMOTP ITOKa3aa, 4To
OLIAH COPBAHBI C IIeTEeAb HECKOABKO OTOOH-
HBIX IIMTKOB, KOTOPhIE CTOAT HA BLIXOAE BOABI
U3 MaAroro 6apaf®aHa B OCHOBHOHN. OTOOHHEIE
IUTKHA NPEAHAa3HAYeHbl AASl TallleHUsA KHUHe-
TAYECKOHN 3HEePruM CTPYyM NapOBOASHOM CMe-
CH, BBIXOAAINIEN M3 BOAONEPENYyCKHBIX TPYO.
ITpu cpriBe OTOOHMHBLIX UIUTKOB (IIPH HEAO-
CTATOYHOH HAAEXXHOCTH HUX KpPelAeHHA) BO3-
MOX€EeH 3a0p0oC KOTAOBOM BOABI Ha IMPOMBI-
BOYHBIR AHUCT ¥, BCAEACTBHE 3TOro peskoe
yXyAlLI€HVe KayeCTBa i1apa.

AAST YCTpaHeHHsI YKa3saHHOTrO Ae(peKTa M
HAaAEXHOCTH KpPenAeHUSA OTOOHHBIX UIUTKOB
OBIAO PEKOMEHAOBAHO Ha KaXXAOH €ro cexk-
ik 104 i CBaphUd (IPHABAPHTL K [IeT-
ASIM HEe MeHee ABYX CKOO. (A0 3TOro ckoOwl
LUIMTKOB IPOCTO BCTAaBASIAKCH B nieTAM). [Toc-
AP B IO, Uolo1d A «OHHBIX PADOT ROTEA
AAMTEABHO U HAAEXHO paboTaeT C ornyc-
KOM KayeCTBEHHOTrO 1apa, Takue Xe paboTh!
OBIAM BRIDOAHEHBLI U HA OCTAABHBIX KOTAA&X

T3,

Kornw TI1-230-2

Ha opaHon u3 TOll ¢ A@aHHBIMH KOTAQAMH
(D = 230 7/4, P, =110 krc/cM?, ¢ = 510°C),
BRITTOAHEHHRIMHU 110 TPEeXCTYIIEeHUYaTOHu cXeMe
HCIIapPeHUA KOTAOBOW BOABI OEIAO 3aMEUEHO,
YTO COAECOAEPKaHNE KOTAOBOM BOABLI 1-1 CTY-
[IeH¥ HMeeT NOBHIUIEeHHOe 3HadeHune. AAs
TIOAYYEHHS 11aPa, YAOBASTBOPSOLIEIO HOPMaM
[TTO, npuxopauroch ANDO OrpaHU4YMBAThH I1a-
POTIPOU3BOAHUTEALHOCTh KOTAA HUJKE HOMHU-
HAABHOH, AMOO NOAACPKHMBATH HOBBILIEHHOE
3HaUY€HUEe HEIPEePLIBHOH NPOAYBKH (BMECTO
2—3% — 4-6%). B Amana3zoHe Harpy3oK KOT-
ra 143 —230 T/49 BAAKHOCTH I1apa IIMKAOHOB
coctaBasna 0,1 —90%. M3-3a 3HaUUTEABHOTO
BRIHOCaG BOABI U3 UMKAOHOB (3-8 CTYII€Hb HC-
[IapeHUsi}] NPOUCXOAHUAO 3aCOAeHue 1-H CTy-
nedy. CoarecopeprKaHue KOTAOBOHR BOARI B 1-1
CTyTeH! ObIAO NpnOAM3UTEeALHO B 1,83 pa3za
BHIILIE, YeM NIPY HOPMaABHOH paboTe IMKAO-
HOB (Donee nNoApobHO cM. npuroKeHue). OA-
HOH U3 HPHYUH 3HAYUTEABHOI'O BbIHOCA BAA-
' U3 QUKAOHOB ABAsIeTCS OAM3KOe pPAacCIIOAO-
JKeHUe YpOBHEeM BOABI K BBOAAM, TFAe-TO Ha
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170 — 250 MM HUXKe ITYUEPOB HOABOAR. ApPY-
TOM TPUUYUHOM ABAAIOTCSH KOHCTPYKTUBHLIE
AePexThl YAUTOK IIUKAOHOB {3aBhbillIeHHAas 1K~
PHHa BLIXOAHOM 1jeAaM paBHasa 30 MM, BMeCTO
20 MM), a Takxe OOABUIOH YTOA pa3BOpOTa
YAMTKH, paBHBIN 268°, BMecTO He Ooaee 120°

(mo OCT [29] cm. puc. 21).
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Prc. 21. YauTKa BbiHOCHBIX LUMKAOHOR
xotna TM-230-2

[TocAe peBU3NHM YAMTOK LIMKAOHOB M CHH-
JKeHHs1 YPOBHEN BOABI B IIMKAOHAX Ha 300 MM
KayeCTBO Iapa UHMKAOHOB CTAAO YAOBAETBO-
PUTEABHBIM M IIPEKPATHAOCH 3aCOAE€HHEe -
CTYIIeHH HUCIIapeHUs.



Kotnw BK3-220-1000

Ha oannoM u3 xoraoB TOL] ObiAO 3aMeye-
HO, YTO npu Harpyskax Beime 0,8D Kadye-
CTBO I1aPa KOTAA IO KPEeMHECOAEP>XaHHIO IIpe-
BEIIIAAO HopMEl [ITD nodytn B 2 pasa, XoT4d
Ha APYTMX KOTAAX TOro >Xe THUIIa Ka4deCTBO
napa ObiIA0 B HopMe. BHIAM IIPDOM3BEAECHDI
BHYTPEHHUI OCMOTP M pa3boOpKa cenapanu-
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3TOr'o KaueCTBO Inapa KOTA]d IT0 KpeMHeCOAEeP-
JKAHHIO CTAAO COOTBETCTBOBATH HOpMaM 113

(SiO, < 25 MKr/KT).

Kornw BK3-160-110
(puc. 23)

Ha oaHoit u3 T3L] 6biA mylied B pado-
Ty HOoBBIM KoTeA BK3-160-110. Ha ocHOBaHKH
ITyCKOHAAGAOYHEIX PabOT OBIAO YCTAHOBAE-

Puc. 22. Cenapaunonnas cxema xovna 6K3-220-100

OHHBIX YCTPOHCTB, KOTOpPbI€ BBIABHAH, HTO
IIap BBIHOCHBIX IITMKAOHOB (BMecCTe C KallAsi-
MM BAATH) NOAAETCA B MAPOBOM 00ObEM 3a IPO-
MLIBOUHLIM AUCTOM, @ He AO Hero, Kak IIOAO-
JKEHO IO TexXHOAOrHH. M3-3a TOro, 4TO KpeM-
HeCOAEP>XaHue KOTAOBOM BOABI KOHTYPA, 3aM-
KHYTOTO Ha IIMKAOH, CYLIeCTBEHHO BBILIE, YEM
YUCTOTO OTCEeKa, KpeMHeCOAep’KaHHe Iiapd
IIMKAOHOB 3HAYHUTEALHO, M YBEAHYHBAAOCH
ellle ¥ IpH 6pocKax BAGTH U3 IJHKAOHOB (KOT-
AoBast BOAA). Ha puc. 22 TyHKTMPHOH CTPEA-
KOM II0OKa3aHo ABM>)KeHHe HellpOMBITOTO Iidpad.
BLIAM pa3paboTaHbl cllelHaAbHBIE KOPO0a, KO-
TOpbI€ OTBOAMAM Iap OT IITUKAOHOB IIOA IIPO-
MBIBOYHBEIM AMCT (OOBEIYHAA CTPEAKa), IOCAe

00-149

HO, YTO BBLIHOC COAEH HaTpusl B HACHIEH-
HOM IIape KOTAa (CAeBa, CIIpaBa M B LIEHTPE
Gapabana) coctaBaseT 2000-3000 MKI/KT (TpH
HopMme [1T3D — 25 MKr/Kr). B cBa3u C 3THM
HArpy3Ky KOTAA BpPEeMeHHO OTPaHHYHAH AQ
80 T/4, HO ¥ IpPH 3TOH HATpy3Ke BHHOC CO-
Aeit HaTpns coctaBasia oT 80 Ao 3000 MKTI/KT.
[ToBBLINIEHHBI BLIHOC COAEH HATPpHs NPHBO-
AMA K 3aHOCY IlaporeperpeBaTeas KOTAd H Typ-
OHHEL.

BBIA OCYIIECTBAEK TIATeAbHBIH BHYTPEH-
HMII ocMOTp, pa36opKa v OMpeccoBKa@ BOAOH
cernapalOHHBIX YCTPOHCTE KOTAQ, B Pe3yAb-
TaTe Yero 6LIAO BHISIBAGHO CAeayioulee B KO-




4?2

Puc. 23. CenapaunoHHan cxema
xotna bK3-160-110

pobax npuemMa NMapoBOASHOH cMecH (B BepX-
Hel 4aCTH) MUMEIOTCA LIeAM (3aBOACKHE He-
IIDOBAPEI B MeCTe CTLIKOBKM obedaex Oapa-
Oana) AAMHOH oT 120 Ao 400 MM M ILUPDHHOH
1+7 MM (KoamnmyecTBO nieaerr — 6 mr) Ha
puc 23 CTpeAKOM NnokKa3aH IIPOPLIB IIapOBO-
AAHOU CMeCH (KOTAOBOH BOABI} M3 YKa3aH-

}
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HBEIX LIeAer [locae 3aBapku HieAel, a TakxKe
yCTPaHEeHUs PSAd APYTHX AeeKTOB celiapa-
IITHOHHBIX YCTPOMCTB, KOTeA OBbIA pacTOIIAEH
HMcnuiTanus nokasand, uTo nIpH paboTe KOT-
Ad C HarpyskamMu A0 160 T/4 KavecTBO mapa
YAOBAETBOpsieT HopMaMm [1T3



Kornw K19
(E-120-100) (puc. 24, 25}

Ha HeKOoTOphIX peXuMax paboThl KOTAOB
opHOH TOL] npu peryAMpOBaHMM TeMIlepa-
TYPHL [IeperpeToro napa BIPBICKOM OOALIIO-
ro KOAuYecTBa COOCTBEHHOIrO KOHAEHCATAa
[IPOMCXOAMAO 3HAYUTEAbHOE YXYAlLleHUe Ka-
4yeCTBa IeperpeToro napa.

[Ipr ocMOTpEe BHYTPHKOTAOBBIX YCTPOUCTB
OapabaHa OBIAO OOHApPY>XeHO, UTO TPYOH! Ne-
PeAHBa KOHAEHCATOCOOPHHUKOB 3aBEAEHBLI B
CAMBHBI€ KOPO0OAa NapONPOMBIBOYHOTIO YCTPOU-
cTBa. I[IpM TaxoM pacHOAOXKeHHH 3THX TPYO
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OHM IOYTH BCErAa OMLIBAKOTCSI NPOMBIBOY-
HOU BOACH. I IpH OnoOpO’KHEeHNH KOHAEHCATOC-
OOPHHUKOB (OOABLILIOHM BHOPLICK) BO3MOJKEH
IIOACOC HPOMBIBOYHOH BOALI (IIOBHIIIEHHOTO
COAE€ — ¥ KPEMHECOAEpPXaHMs), u3-3a 4yero
H IIPOHUCXOAHUAO YXVAILIEHHE KayecTBa nepe-
rpeToro napa. AAsi HCKAIOYEHHUS YXYAUIeHUs
KayeCTBa [tapa KoTAd OBIA pa3dpaboTaH Bapu-
aHT PEKOHCTPYKUMHA (CM. puc. 25). UcneuiTa-
HHUEe KOTAA HOCA€ PEKOHCTPYKIINH I10OKa3aAo0,
YTO KadyecTBO I1apa KOTAAa COOTBETCTBYET
HopMmaM [ITO AaXKe npu MakCuUMaAbHOM

BIIPBICKE.

Puc. 24. CyuecTeyo|an cxema nogxnioveHns Tpybul nepennea
B EMKOCTH perynstopa enpbicka xotna MK-19
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Puc. 25. Pexomenpgyemaa cxemMa NOAXIOHECHNS
TPYObl Nepennuea M3 eMKOCTH peryasropa
Bnpbvicka xorna NK-19
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Kotnu bK3-420-140
(pnc. 26)

Ha opnon u3 TOL] ObIAO yCTAaHOBAEHO,
4yTO IIPH YBEAHWUYEHUM HArpy3kKH KoTAaa ¢ 360
A0 420 T/4 TeMmIiepaTypa neperpeTroro mnapa
CHM KaAAch ¢ 5060 pAo 525°C [42]. T'lpu noAHOC-
ThIO 3aKPLITHIX BIIPLICKAX CHU)XXEHHE TeMIIe-
paTypbl Ieperperoro napa KOTAAa MOJXHO
OO BACHUATHL 3HAYUTEABHBIM BBIHOCOM IIPO-
MEBEIBOYHOHN BOABI M3 Oapabana XOTAa (1o
pacyeraMm OKOAO 24 T/4) M3-3a 3aBBIILIEHHOIO
YPOBHS Ha NPOMLIBOYHBIX AMCTAX. 3aBhIllIe-
HHEe YPOBHS IIPOUCXOAUAO 110 ABYM IIPHYMHAM:

M3-34a 3aHHUJKEeHHOH IIAOUIAAU CedYeHUSA
CAMBHBIX KaHaAOB. (I'Ipn pexoMeHAyeMOM CKO-
pocTu cauBa He 6oaee 0,09 m/c B AGHCTBH-
TEeABHOCTH OHa Omina 0,15 M/c);

H3-3a [MOAAYU Ha IIPOMBLIBOYHBIE AMCTHI
[00% HnIUMTAaTEeAbHOM BOABL. | XOTS AAMA Ie-
AeH HOPOMEBIBKH 110 AaHHBIM AQO "Pupma
OPT'POC" apaocraToyHa nmopada TOABKO 50%).

ANl yCTPAHEHUs YKAa3aHHBIX NPUYHUH Ha
KOTAe OBLIAM BEIIIOAHEHE! CAeAYIoUIue paboTHI:

AOIIOAHUTEALHO B 3alllMTHOM AMCTe OLIAM
mpope3aHsl OKHa pasmepoMm 300x1000 mMm B
KOAHWUYeCTBe 15 UIT. 10 BCer AAMHe DapabaHa;

Ha IIPOMBLIBKY IMTOAABAaAOCh S0% nmurareAb-
HOM BOARI, HPpU cOpocCce OCTAaABHOTO KOAMU-

Puc. 26. Cxema npoyecca #a NaponpoMblIBOYHOM YCTPOMCTBE M B CAMBHOM KaHane xotna BK3-420-140:
d — B0 pexoHCTPYXUMM; O — NOCRE PEKOHCTPYKUWK; 1 — NOTONOYHHIH AHPYATHIN AKMCT;
2 — NApONPOMLIBONHOE YCTPOWCTBO, 3 — 3aWMTHBIA NMCT; 4 ~ xOANaK UMKNONa



YyeCTBa HEeNOCPEeACTBEHHO B BOASHOH 00BbeM
OapabaHa.

B pesyabTare TeMmneparypa Neperperoro
1apa HAa KOTA€ IIPU HOMHHAALHOM HAarpyske
pocturaa 560°C, a KkayecTBO napa CTaAO CO-
OTBETCTBOBATHL HOpMaM [[T3.

Kornw TTME-464
(E-500-140-560) (puc. 27}

Puc. 27. Cxema BLiNONHEHWA NWHUA BbIPaBHUBAHKNSA

KPaTHOCTM KOoHUeHTpauun xotna TITME-464:

1 — 6apabaH; 2 — BHHOCHOW LWMKNOH, 3 — XONNEKTOp Nesoro

cpeaHero HOKOBOro 3kpaHa, 4 — NUHWUA BLIPABHWUBAHUA KpaT-

HOCTH KOHUEHTPAUMUW, O — KONAEKTOP npaBoro cpepHero Goxo-
BOro 3kpaMa; b — nurarensHan Tpyba; 7 — onycxHas 1pyba

Ha opHor u3 T3Ll Ha KOTAe, BREIIIOAHEH-
HOM I10 ABYXCTYII€HYaTOH CXeMe HCHapeHHs
KOTAOBOH BOABI IIOCTOSAHHO HaOAIOAAACH Ie-
peKoC 1O COASIM B ABa pasa u Ooaee, MEXAY
IpaBbIM U A€BLIM BEIHOCHLIMU OTCEKAMH.
Hanaaka perkuMa ropeHus (ycTpaHeHHue Iie-
peKoca 1o ropeAkaM} He IIpHUBeAa K YyCTpaHe-
HHUIO IIEPEKOCA IO COASIM.

PeBu3ns BLIHOCHEIX CTYII€HEH MCHIAPEHNS]
II0KA3aAa, YTO OhIAA TTOAHOCTHIO 3a0HUTa 1IIAA-
MOM ¥ OKAAMHOM AeBast TPyOa NMUTAHUS IUK-
AOHOB. JKpPaHHEIe TPYORI, 3aMKHYThHIE HA Ae-
BhIM IIUKAOH HE CropeAH, TAaK KaK NUTAHUue
3TOF0 KOHTYpPa OCYLIEeCTBAAAOCL U3 Oapada-
Ha CHA4YaAda B IIPABHIM LIUKAOH (IO TpyOe nu-
TaHUA), 4 3aTeM 110 AMHHUAM BEIDABHUBAHUSA
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COAEBOU KPATHOCTH BOAA IIOCTYIIdaAd U B Ae-
BBIM IIHKAOH. (Ha cxeMe ABH)XeHHEe BOABI O-
Ka3aHO XXUPHLIMHU CTpeAKaMH)., [1o cyTH Aeaa
B KOTA€ MCKYCCTBEHHO CY1LIeCTBOBAAA KakK Ol
TPpeXCTyleHyaTasd cxeMa MCOapeHHs KOTAO-
BOM BOAHI (Dapaban — 1-a CTylneHbL UCrape-
HUA, NPABLIK UUKAOH — 2-81 U A€BBLIH I[HK-
AOH — 3-s1 cTynieHHU ucnapenus). [losatomy B
KOHTYpPAaX, 3aMKHYTbIX Ha A€BHIH M IPABLIU
BBIHOCHEIE IIUKAOHH CYLIE€CTBOBAAHU pa3HLIe
KOHIIEHTpPAallU KOTAOBOM BOABI, K&K B KOH-
Typax 2-u 4 3-" cTyneHeyn ucnapeHus. I'loc-
A€ PeBU3NHU TPYOEI NUTAHHUS AEBOI'0 IJTHKAOHA
IIEPEKOC 110 COASAM MEJKAY IIPAaBHIM M AEBLIM
COAEBRIMH OTCeKaMH OBIA yCcTpaHeH. (ABH-
>)KeHHEe BOABI TIOKAa3aHO MYHKTHPHLIMH CTPEA-
KaMH).

Kornw TI1E-208
(En-670-140-545)

B pe3yAbTaTe BHYTPEHHEro oCMOTpa, pas-
OOpKH cenapalUOHHBIX YCTPOUCTB H pPeBH-
3UN BLIHOCHBIX IIMKAOHOB OAHOTIO U3 KOpIIy-
COB 2Heprodbaoxa MomHocThio 210 MBT 6nIiAO
0OHApPYXEHO:

1. [To BHyTpuGapaGaHHBIM IIMKAOHAM

B kKopobax noABOAa NMapoOBOASAHOM CMECH
K BHyTpuOapabGaHHBIM LIMKAOHAM B MecCTe
CTHEIKOBKH TAaHI'eHIIMAABLHEIX IIATPYOKOB 1[MK-
AOHOB ¥ NAaTPyOKOB KOpOOOB, UMEIOUINX BHYT-
peHHee ceueHHe 49x198 MM CTOSSAH IapOHH-
TOBBI€ IIPOKAGAKH, KOTOPHIe BLICTYNAAH
BHYTPb HarpyOKoB. Pa30oOpKa YeTHpex Kpau-
HUX IITUKAOHOB ITIOKa3aAd, YTO BHYTpPEHHee ce-
YyeHUe TAPOHUTOBLIX ITPOKAGAOK COCTaBASIAO:
41x170 MM (72%), 41x175 MM (74%), 42x172 MM
(75%), 35x167 MM (60%), rae B ckoOKax AaHO
OTHOIlIIeHYe BHYTPEHHHX CEeYe€HHH IapOHU-
TOBBIX IIPOKAAAOK K BHYTPEHHEMY CEYEeHHIO
TA@HTeHIJMAALHBIX NIAaTPYOKOB LIUKAOHOB. 3a3Y-
JKeHHUEe BHYTPEHHHX CEeYeHHH NaTpyOKOB Ha
25— 40% npuBOAUAO K YBEAHYEHHIO CKOPOC-
T4 1.B.C. B 1,33— 1,67 paza ¥ yBeAUYEHHIO
CONPOTHUBACHMS IIUKAOHOB (B KBaApare) B
1,78— 2,8 paza. AOIOAHUTEABHOE THAPABAHU-
yecKoe CONpOTUBACHHE BHYTpHOapadaHHBIX
IITHKAOHOB NMPHUBOAMAO K CHHYKEHUIO LHHPKY-
AALJMOHHOHM HAAEKHOCTH KOHTYPOB 3aMKHY-
TBHIX Ha HHUX (CHUJKEHHE CKOPOCTeH LHPKY-
ASILIMM B 3KpPAHAX, 4 3HAYUT M CHHUXEHHIO

KPATHOCTH LHUPKYAILLMH).



BbLIAO IPUHATO pelleHne AeMOHTHUPOBATL
BCe BHYTpHOapaOaHHLIE IIUKAOHH (48 1UT.) "
YCTAHOBUTEH HOBBI€ TAPOHUTOBEIE IIPOKAGAKH C
BHYTPEHHUM CedYeHHEeM OKHa CTporo 49x198 mm.

2. Ilo AbIpyaThIM MaponpHeMHBIM AHCTaM

(puc. 28)
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ey TpyOwr (h = 80 mm). F_ d,  xh =
= 95x80 = 7600 mMm’. [To MPOEKTY Ha KOTAE
TIIE-208 paBHOMEepHOCTL pa3Aauu 0 OTBO-
ASIIUM TpyDaMm Onira elje YAydYllleHa 3@ CYeT
YCTAHOBKH HAUPOTHUB OTBOAAIHHX TPYO rAy-

XUX AUCKOB pAuameTpoMm 180 MM, npu 3Tom
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Puc. 28. Cenapaunonnan cxema xotna TNE-208:
1 — NOTONOYHLIK MCT: 2 — 6apbOTaxHLA AUCT; 3 — CNKBHOM xopob; 4 — xopob unxnona; 5 — tpyba asapwuHOro CnwBa;
6 — xoanexTop nNapoBsoro palorpesa; 7 — xonnextop ¢pocdatvposanna; 8 — umknod; 9 — xopob NOABOAA NKTATENLHOR BOA,
10 ~ awcx

PaBHOMEpPHOCTL pas3paud mapa o OTBO-
AALTUM TPpyOaM AOCTUTAETCSH TOTAd, KOTA@ CKO-
POCTE Iapa B OTBEPCTUAX ABIPYATHIX AMCTOB
B ABAa U OoAee pa3sa NpesBsIllaeT CKOPOCTH B
YCAOBHOM KOAAEKTOpE. YCAOBHBIM KOAAEKTO-
POM HA3LIBAeTCs MOBEPXHOCTH ITHAHUHAPAQ,
AUAMeTp KOTOPOro paBeH AHaMeTpPy OTBO-
AMien TpyOn (95 MM), a BrICOTA — pac-
CTOSSHHUE OT INOTOAOYHOTrO AMCT3 AO OTBOASI-

IIAOLLAADL YCAOBHOTO KOAAEKTOPA YBEAUYHUAACH
ao F,, = 180x80 = 14400 MM2, @ CKOPOCTh
[1apa B YCAOBHOM KOAAEKTODPE CHU3UAACH IIPH-
OAM3UTEABHO.B ABa pa3la.

Pa360pkoH ¥ OCMOTPOM cenapaluOHHBIX
YCTPOWCTB KOTAA OBIAO YCT@HOBAEHO, 4YTO
4aCTh ABIPYATBIX AMCTOB B II€HTPAaAbLHOH 4Yac-
T OapabaHa OBIAM BBHITHYTHI B CTOPOHY obe-
YauK4 npuOAU3NTEeAbHO Ha 70 MM (IIpM BBI-



core nmaposoro oObema 3a AuctoM 80 mMM).
[Top)KaTHe ABIPYATHIX AUCTOB K OYKAaM OTBO-
piux Tpy6b (Ha pucC. 28 nMoKazaHO NMyHKTHU-
pOM] MPHUBOAMAO K 3HAUYHMTEALHOMY CHUXe-
HHIO TTOBEPXHOCTH YCAOBHOI'O KOAAEKTOD3, a
3H3YUT U YBEAUUYEHHUIO CKOPOCTH IIapa B HeM,
YTO KaK CAEAYET U3 IPUBEAEHHLBIX BhILIIE pac-
CY’KACHUH BeAeT K CHHJKEHHMIO pacxoAa rapa
yepe3 lleHTpaAbHble TPYOHR Oapab®ana. I'HA-
paBAMUECKAs pa3BepKa 10 OTBOASALIUM TPY-
6aM, BO3HUKAIOIIAA HM3-3a 3TOro, NPUBOAMAA
K CHHJKEeHHIO HAAEXKHOCTH TPYO LleHTPAABHLIX
MaHeAeM papAuallMoOHHOro 1.11. [ ToaTBepxxaAeHUe
3TOMY — HEOAHOKpATHBIE IIOBPEe>XAEHMHS
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TPYO 1I€HTPAABHOH YaCTH PAAUALIMOHHOrO I1.11.
AAsl YCTpaseHUusl THAPABAMYECKHX pa3Bepok
B OTBOAALIMX TpyDOaxX BCe BEITHYTble AHCThI
NaponpHeMHLIX IOTOAKOB OLIAM BLINIPABACHHLI
U YCTAHOBAEHLI CTPOTO FOPHU3O0HTAABLHO.

3. ITo BBIHOCHBIM HHKAOHAM (puc. 29)

Kotabl OA0Ka MMeroT HAapaboTKy Ooaee
140000 4, Kpome TOro OBIAH CAyYau NOBpPEXKAL-
HUA J3KPAHHBEIX TPYO OAHOCTOPOHHEro COAe-
BOro orceka (32 tpyOsl puaMerpoM 6(0x6 MM
2-1 NMaHeAM ITpaBoro O60KOBOro 3xpasa). Ilo-
3TOMY AASl IIPOBEPKM COOTBETCTBHUA KOHCT-
PYKLIMH BEIHOCHBIX IJMKAOHOB IIPOEKTY OBbIAO
IIPUHATO pelueHHe 00 MX peBH3MHU. LluKaoO-

HenpepuBHas NPoAYyBKS
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Puc. 29. BoinoCHOM coneBoM otcex kotha TNE-208
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Hbl ObIAM A€MOHTHPOBAHbLI U pa3pe3aHbl 10 | YPOBEHb BOABLI B OAMXKHEM L MKAOHE HaXxo-
HUKHEeMY CBAapHOMY WBY YAHUTOK. OcMOTp | AUTCS NPpUHOAHM3UTEABHO Ha 700 MM, @ B AdAb-
IITUKAOHOB AaMeTpoM 426x36 MM MOKa3aA, uYTo | HeM uMKAaoHe Ha 900 MM HUXKe CPeAHero YPOB-
B OCHOBHOM KOHCTPVYKIIUSI LLMKAOHOB COOT- | HS BOALI B Dapabane. COOTBeTCTBYIOUIHE YPOB-
BEeTCTBYeT NnpoeKkTy. Ho npu ocMoTpe Abipya- | HU BOABI B IJMKAOHAX AO IPOYHUCTKH OTBep-
ThIX NMAaPOIPUEMHBIX AUCTOB (145 OTBEpCTUH | CTHHU NOTOAKOB HAXOAHAOCH OPHEHTHPOBOY-
AHamMeTpoM 10 mMm) OBIAO OOHAPY’KEeHOo, 4TO Yy | HO Ha orMeTKax — 950 MM n — 1440 mm (npu
OAMXKHETO IITMKAOHA (MepBOTrOo IO XOAY BOABI) | AONYCTHUMOM CHM>XeHUM He Ooaee 1000 mm).
npuOAU3UTEABHO 10— 15% oT o0uero Koau- | CaepyeTr OTMETUTh, YTO NPHU CHUKEHHUHU YPOB-
yecTBa OTBEPCTUH 3a0MTa, @ Y AAABHEro 1JMK- | Hs BOABLI B AAAbHeM IIMKAOHE HUXe — 1422 MM
AOHa NpuOAnu3uTeAbHO 30%. Ha puc. 30 no- | MPOUCXOAUT BBIKAKOUYEHHUEe HellpepbiBHOW MPO-
Ka3aHO COCTOSIHHUEe ABLIPUATOTO MOTOAKA AAAb- | AYBKHM KOTAQ. M3 npuBepeHHBIX IU(PPOBBIX
Hero HMKAOHA. MATepPHAAOB CACAYET, YTO [IPH HOMUHAAbHOH

[To pacyeram, AONMOAHUTEAbHAs TMOCAAKA | HArpy3ke KOTAA YPOBEHb BOALI B AAAbBHEM LIUK-
YVPOBHSI BOABI U3-3@ YMEHbIUIEHHUA MPOXOAHO- | AOHE OIIyCKAaeTCss HUXKe OTMEeTKH HellpephiB-
ro Ce4eHus IMOTOAKA y OAMIKHEro IMKAOHA | HOM MPOAYBKHM M OHA BBIKAIOYAETCs. Hepes Au-
COCTAaBHAA OKOAO 250 MM, @ y AGABHEro — | HHMIO HeNpepbiBHOW MPOAYBKM HAuMHAA HMATH
540 MM BOA.CT. DKCIepuMeHTaAbHOe u3Me- | map. 3aTeM MU3-3a HapyLIeHWUs MaTepPUaAbHOTO
peHHe YpPOBHEH BOAbLI B IIMKAOHAX NMpPH HO- | OandaHCA COAEBOTO OTCEKAa (IpUXOA ObIA OOABL-
MHHAABHOH HArpy3Ke U IHOCA€e NPOYUCTKH OT- | LI pPacxXxoAd) YPOBEHB BOABI B IHKAOHE ITOAHH-
BEPCTUHN AbIPYATHIX IMMOTOAKOB IIOKA3aA0, 4YTO | MAaACs AO OTMETKH HellPepbLIBHOW ITPOAYBKU U
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Puc. 30. Maporas yactb AanbHero BbIHOCHOIO LWKNOHA



OHa CHOBA BKAIOYaAackh B paboty. Beck Luxa
KOAeDaHUsT YPOBHS BOARI B IIMKAOHE HMJKe OT-
METKH HeIlIPepPHIBHON IIPOAYBKH ITOBTOPSACH.
[lepyopnyeckoe BBIKAIOYEHHE HENnpepbLIBHOMN
NPOAYBKH KOTAA IPMBOAMAO K HaKOIIAEHMIO
COACH (LIeAOUEeH) B COACBOM OTCEKe, YBeAHUe-
HAI0O pH KOTAOBOM BOARI DOAGe HOPMHPYEMOro
3HayeHus 10,5 U BO3MOXHOCTH BO3HHKHOBEHUS
[EAOYHOM KOPPO3HH 3KPAHHLIX TPYO KOTAQ.
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[IpouncTKa OTBEpPCTHM ABLIPUYATOrO AMCTA
II03BOAHAQ [IOAHATE YPOBE€HB BOALI B OAMXK-
HeM U A3dAbBHEeM LMKAQHAX. 'MAPOAMHAMUKA
KOHTYPa COAEBOro OTCEKAa CTaAd HAAEXHOH M
AMKBHAMPOBAAHCH PEXHMBI C HAKOIIAEHUEM
COAEM NMPH CAMONPOU3IBOALHOM OTKAIOYEHUH
HelnpepblBHOMU NPOAYBKH. [1op0OHasA peBuins
BBIHOCHBIX IIHKAOHOB ObIAa NTIPpOBeAeHa H Ha
Apyrux sneprobaokax I'PI3C.

5. TEXHUKA BESONACHOCTHU

J.1. IIpu nposepeHH paboT MO HaAdAKe
CeNlapalfMOHHEIX YCTPONCTB CAEAYET PYKOBOA-
CTBOBATLCS U CTPOTO CODAIOAATE TpeOoBanHA
aencteyromux ITTh [46].

2.2. [Iepea npoBeAeHHEM HA KOTAE BhIlIe-
Ha3BaHHHIX paboOT HeOOXOAMMO BBLIIIOAHUTDL
OCMOTP BHYTpHOapabaHHBIX ceNapalluOHHLIX
YCTPOHUCTB C YCTPAHEHHUEM Bcex OOHApyXeH-
HhIX AedeKTOoB.

3.3. I'lepea npoBepeHHMEM OCMOTPA, B COOT-
BeTCTBUH C [TTh HeobXxoaAMMO NpOU3BECTHU BCE
OTKANOUEeHUsI, oDecneunBamoniue 0e30nacHLIe
YCAOBHUA AASL €rO IIPOBEAEHHUS: KOTEA AOAKEH
OLITE OTCOEAVHEH OT ACUCTBYIOUIHX I1IapOIIpO-
BOAOB, MUTATEALHON AMHUU, IIPOAYBOYHLIX TO-
4eK, AMHHH aBAPUUHBIX COPOCOB 3arAyllIKaMH.

J.4. IlepcoHan, HPOU3BOASAIINY OCMOTP
CernapalMOHHBbIX YCTPOMCTB, AOAXKEH TIPOHUTH
COOTBETCTBYIOUIUH HHCTPYKTaX. OCMOTp
BHYTpHOapaOAaHHEIX cenapalMOHHEIX YCT-
POHCTB AOASKEH IIPONU3BOAUTHCS C BEAOMA Ha-
YaAbHHMKA CMEHBI KOTAOTYPOMHHOIO Liexa.

3.9. Aast paboTel BHyTpH OapabaHa KOTAd
AOMKHBI OBITH OTKPBITHI 00a AroKa. I'lepea po-
IyCKOM KOTO-AM0O0 B 0DapadaH KOTAa HOCAE ero
KHCAOTHOM IPOMEIBKM AOAKHEI OBITH [POBeE-
AeHBl BEHTHAALIMS W NPOBEPKa BO3AyXa B
OapabaHe Ha AOCTATOYHOCTL KHCAOpPOAA (He
MeHee 20% 110 00BeMY), COAepIKaHHe BOAODO-
Ad ¥, TIPYM HeODXOAMMOCTH, CEpRUCTOro rasa.
KoHIleHTpallusi BOAOPOAa B HapabaHe He AOA-
)KHA TIpeBhINIaThL 1/ HUJKHEero rnpeaAeAa ero Boc-
IAaMeHsaeMOCTH (4% no oObeMy), a CepHUCTO-
ro ra3a — 3HAYEHMS IMPEAEGABHO AOITYCTHMOH
KOHLIEHTPALIKH ero B Bo3ayxe (10 mr/md).

5.6. Bentuasius 6apabaHa AOAKHA obec-
II€YUBATHLCS II€PEHOCHBIM BEHTUAATOPOM [PKe-
AATEALHO OCEeBHIM), pa3MenieHHELIM BHe Dapa-
OaHa ¢ Ooaee XOAOAHOHU CTOPOHBI KOTAE VY
OTKpPBITOIO AlOKa OapabaHa. I'lopaya LiAaH-
IOM CJKaToro BO3ayxa B DapabaH MeHee (-
dexTHUBHA.

5.7. Ara npepOTBpalleHUsl 3aCOpPeHUs
OITYCKHBIX TpyO B HH)KHeHn dacTH DapabaHa
HEeOOXOAMMO NOAOXHUTE PE3uHOBBIN, AHUDOO
IIaPOHMUTOBBIN KOBPHK, KOTOPLIH, KpOMe TOTO,
NOBLINIAET 6€30NaCHOCTL NPOBeAeHus pPadboT
BHYTpH OapabaHa.

5.8. IlepeHOCHEbIE 3AEKTPHNYECKUEe CBETHUAD-
HUKH AOAKHBI UMETh Pe(PAEKTOP, 3aLIUTHYIO
CETKY, KPIOUOK AASi IOABECKU M UIAQHT'OBLBIH
IIPOBOA C BUAKOH.

3.9. Ocoboe BHUMAHME CAeAYeT OOpauniaTh
Ha MCKAIOYEHHE BO3MO)XHOCTH ITOAQYH Ha Ie-
PEHOCHBIE CBETUALHHUKH HAalpsOKeHHWs BhIlIE
12 B. I'lepenocHbie noOHMKaKWOLHE TpaHCcHop-
MaTOPhbl, K KOTOPhIM IIPHUCOEAUHAIOTCS Iepe-
HOCHbIE pYYHbIe CBETUABHHKH, AOAKHBI OBITh

YCTAaHOBAEHBI CHapyXu DapabaHa, OKOAO
Aa3a. BHocuTh BHYTPh 6GapabaHa NMOHUXKAIO-
MK TpaHchopMaTrop 3arpeniaercs. Kopoyc
¥ BTOPUYHBIE OOMOTKH NMOHH>KAKOUUX TPAHC-
dopMaTOPOB AOAKHE OBLITH 3a3€MAEHHI.

3.10. Tpebyercsa obecnieyuTs NIpH I1POBe-
AeHHu paboT 1o OCMOTPY CelapaliMOHHBbIX
YCTPOUCTB BHYTpH Oapabana HaAH4YMe CHa-
PYXXH, OKOAO Aa33 AEXYPHOro, Ha CAyYaH
OKa3aHus CPOYHOMH IIOMOWM padoTaruium
BHyTpH OapabaHa.




METOAMKA PACYETA TPEXCTYNEH4YATOA CXEMbl UCMAPEHUS KOTNOBOW BOAM

IIpuAOXeHHnE

BAPABAHHbIX KOTNOB NPK NEPEEPOCE U3 3-K CTYNEHU (BLIHOCHOW) B 1-10

Ha TenAoOBREIX 3AKTPOCTAHIIUAX U B KO-
TEABHBLIX NPUMEHAITCSA OapabaHHBIE KOTABI
C TPEXCTYIIeHYaTON CXeMOW UCHapeHUus KOT-
AOBOH BOABI, [IpHYeM, KaK NpaBUAO, 1-s1 n 2-4
CTYIIEHU MUCIIApeHUs BHYTpHOapaOaHHBIE, A
3-1 CTyneHb UCHApeHusi — BBLIHOCHAas. [1pu
3TOM IIap IIOCAE BHIHOCHBIX IIUKAOHOB HaNpas-
ASIeTCH yallle BCero B CernaparuoOHHO-aKTUB-
HYIO 4acCThb 1-H cTyrnieHH ucuapeHus. [1o Tpex-
CTYIIE€HYaTOU CXeMe HCIHapeHUusd KOTAOBOU
BOABI MOTYT OLITh BBIIIOAHEHK! KOTALI TII-87
(E-420/140), TTM-84 (E-420/140I'M), TI1-230-2
(E-230/100}, bK3-220-100, I'1K-20 (E-110/100),
BbK3-75-39 u Ap.

B ocHoBomoaarawinmux padorax 10 pac-
YyeTy BOAHOTO peXHUMa B OTHOLIEHUU YUCTO-
THI [1apa CXeM CTYyIIeH4YdTOIo McnapeHus Oa-
pabaHHBIX KOTAOB {6], [7], [47] — [49] upuBe-
AEHa MeTOAHMKa pacyeTa TpexXCTynoeHYaThIX
CXeM HMCIIapEeHHA KOTAOBOM BOALBI, HO TOABKO
C y9eTOM nepedbpoca KOTAOBOM BOABI U3 2-H
cryneHu B 1-10. B paborax [7], [48} yKa3niBa-
eTCHA, 4TO IepedpoC KOTAOBOH BOABI U3 3-M
CTYIIeHM HCcHapeHHs (BLIHOCHOH) MaAOBepo-
ATeH, NO3TOMY METOAMKA pacyeTra TPeXCTy-
[IeHYaTON CXeMbl UCIIaPEHUS KOTAOBOH BOALL
c nepeOGpocoM U3 3-¥ B 1-10 CTyleHk OTCYT-

100,54

CTByeT. Kak M3BeCTHO, 3arpsa3HeHHOCTE Iapa
COAIMH OOyCAaBAMBAETCs KAlleABHBIM M U3-
OUpATEABHBIM YHOCOM.

Ha oCHOBaHWHU ONBITA TENAOXHUMHUUYECKUX
UCHBITAHUN OapabaHHBLIX KOTAOB BBICOKOIO
A CpEeAHero AaBAeHHA, BBINMOAHEeHHBLIX AO
"Oupma OPI'PIOC", ycTaHOBAEHO, YTO COAEe-
BBI€ OTCEKM C BLIHOCHBIMH IITMKAOHAMH C BHYT-
PEHHEHX YAHMTKOHM 4YaCTO BBLIAAIOT IIap IIOBHI-
HIEHHOH BAQKHOCTH, MHOTA3 AOXOAMALIEH AO
HECKOABKHX NIPOIEHTOB (B OTAEABHLIX CAyYa-
AX U AO AECSITKa MPOLEHTOB), T.€. U3 IJUMKAO-
Ha MPOUCXOAUT UHTEHCHUBHBLIM BLIHOC KOTAO-
BOWU BOABI (KalieAbHEIH YHOC).

[Ip HanucaHuu COAeBBIX O0AAAHCOB AAA
CXeMEl, IIOKa3aHHOU Ha puc. 31, ObiAU OpHU-
HATBI CACAYIOLIUE AOIYIIEHHUA:

1. MI3bupaTeAbHBIM BBLIHOCOM COA€H U3
CTyIleHeH HUCIapeHust npeHedOperaeM.

2. KanneAbHBEIM YHOCOM U3 |- ¥ 2-HU cTyIle-
HeH HCIIapPEHHA B CBA3HU C He3HAYUTEABHOCTBIO
~— mpeHebOperaem.

3. [loBHIIIEHHBEIN KAlleABHHIM YHOC B3 3-H
CTYyIIeHU B 1-10 NpHHUMAEM Kak mnepeOpocC
KOTAOBOH BOARL.

Ha ocHOBaHMH 3TUX AONYILIEHHM YpABHE-
HHUS COAeBOro OaaraHCa KOTAAQ:
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Puc. 31. Mpniusnuanshas cxeMa XoTAa C TPEXCTYNeHYaThi NCNApeHneM KOTNOBOW BO/bi
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1

(100 + P) S, + ny Sy = l
={n; + n; +n; + P S (1)

BI'

(n, + ny + ryp + P) S, =
= (nm +r,;, + P)S

KBH;

(nlll +r 111 +P) xalill (3]

(I'm + P] |
TA€ S Sior Searrr Syanp — COOTBETCTBEHHO CO- f

KBl]

xall' “xs
AeCOAEep)KaHue MUTAaTEeALHOM, KOT-

AOBOM BOAHI 1-H, 2-11 ¥ 3-M cTy11e-
HeH HCIapeHNsd,;

N, Ny — OTHOCHTEABHBIE NAPOIPOHU3BOAU-
TEALHOCTH 2-M M 3-M CTyIIeHeH MUC-
IapeHuda B % OT NapoIIpPOU3BOAH-
TEABHOCTH KOTAQ;

q — AQOCOAIOTHRIM nepedpoC KOTAOBOIM
BOABI U3 3-HM CTYIIeHH B 1-10 B % OT
[IAPOTIPOH3BOAUTEABHOCTHA KOTAS;

P — BeAMYHHA HeNpPEpPLIBHOM MPOAYB- |

KM KOTA&, %. f

I

VI3 ypaBHeHHuA (3) onpeaeasieM

oy 4+, + P S
S - kBll ,

KBl

4
Iy + P 4)

ICACTABASIL B YpaBHeHHe (4) ypaBHeHue (2),
TIOAYYUM

n,+ny, +1rn,+P

S (5)

S BIII

a Iy + P

TOACTABASIsI YypaBHeHHe (J5) B ypaBHeHue (l)
TOAYYUM |

(100 + P)Sna + I Tn P i St = |
Iy + P
(6)

= (nu t Iy + Iy + P)sm .

13 ypaBHeHus (0) myTeM HECAOXHBIX IIpe-
00pa3oBaHUM HOAYYAEM

K=5m _ 100+ P (7) |
S_. I in + N )
n, +n, + p _ Jim\ > i1
Iy +

[Ipn oTcyTCcTBUM niepeOpoca (MAU ero He-

3HAYUTEABHOCTH), KOTrAa I, = 0, ypaBHeHue
(7) ynpoluaeTcs
|
SILBI 100+ P ' ['? ) |
See NMy+ny+P

00-149

Ecan permts ypaBHeHUe (7) OTHOCHUTEAD-
HO BEAHMYUHM nepedbpoca, TO NOAYYHM

P

_ ny +ny, -1

n, +n, + P~ (100 + P)- S

(8)

Iy =

x8l

[Tpu momoui ypaBHeHu# (7) u (8), 3Has
BEAWYHMHY S_ U S . MOJXHO OIPEAEAHTH Be-
AMYHHY nepedpoca Iy; NAX BAAXKHOCTD IIapa,
KOTOPBIX BHIAGET LIMKAOH. BeamunHa abco-

AIOTHOTO 1epebpoca OyaAeT paBHA

D
= 2P0 100 % .
D %

K

(9)

Ty

BAa>XHOCTbL TIapa, OTIIYCKAEMOrQ IUKAO-

HamM# (pH D6, = D))
W = _Du 100 %. (10}
D, + Dy

[loacTaBasisi B ypaBHeHMe (10) ypaBHeHue
(9) TOAYYHM

D
W=___I-.1_Il.__"____.100___100 (1”
Dy, + D, Iy +1

I

Vi3 ypaBHeHus (11), 3Has ny ¥ r; MOXHO
HANTU BAAXKHOCTDB I1apa BLIHOCHOTO LIUKAOHA.

AHaAU3 TPexXCTYNIeHYaTOM CXeMbl UCTIape-
HUSI KOTACBOU BOABI ITPHU 1niepedbpoce U3 3-" B
1-¥0 CTyneHb UCIIapeHUS:

1. TlyreM HECAOXHBEIX MaTEeMAaTHYECKHUX
BLIKAAAOK MOJXHO IIOKa3aTh, 4YTO CO-
AECOAEPIXKaHUEe KOTAOBOM BOABI 3-H CTYIEHU
UCIIapEeHUS He 3aBHCUT OT BEAHMUYHHBI Iepe-
Opoca (r;;) u3 3-u CTyneHu B 1-10.

2. IlepeOGpoCc KOTAOBOM BOABI M3 3-H CTY-
[IeHU UCHapeHUd B 1-10 IIPDUBOAHUT K YBeAHYEe-
HHIO COAECOAEPIXKAaHHUA KOTAOBOH BOAHI B 1-HU
CTyHeHU UCTIapeHMs ¥, KaK CAEACTBUE, K yBe-
AHYEHUIO BAGKHOCTH (KO3(DHIIMEeHTA BBIHO-
ca) mapa 3TOM CTYII€HH HMCNapeHus.

3. AAsl yMEHBIII€HHSI OTPHLATEABHOT'O BAN-
AHUusi nepebpoca HeoOXOAMMO {KaK 3TO IIO-
Ka3aHo Ha pucC. 31 NyHKTUPHOU AHMHUEH) 1ap
3-1 CTyneHH HCNapeHHUs 3aBOAHTL BO 2-10
CTyTIeHb UCHlapeHus, B Topel 6apabaHa. Tor-
AQ COAECOAEP>XaHUEe KOTAOBOH BOABI YHUCTOTO
OTCeKa He OyAeT 3aBUCeThH OT nepelOpoca U3
3-U CTYNIeHHU HUCIIapeHUH.



Ha KxOHKpeTHOM npuMepe pacCMOTPHUM ITpH-
MEHHMOCTb YKa3aHHOU MeTOAUKHM. Ha xorae
TT1-230-2 oaront u3 cranuus (D = 230 /4,
P, = 110 xrc/cM?, t,, = 510°C), BRIIOAHEH-
HOM IIO TPEeXCTylleHYaTOH cxXxeMe HCnapeHusd
KOTAOBOM BOAHI (4 BLIHOCHBIX IJMKAOHA AMA-
MeTpOM 426x35 MM}, OLIAO 3aMedYeHO, 4YTO CO-
AeCOAEep>XaHHe KOTAOBOM BOARI 1-H CTYII€HH
HCIapPEeHHUA HUMeeT NOBhIIIEeHHOEe 3H34YeHHE.
AAS TIOAYYEHHUS NTapa KOTA3, YAOBAETBOPsIONIe-
ro HopMaM [1T3, 3KCNAyaTALLMOHHBEIM TI€PCO-
HaA OBIA BBIHYKAEH TIOAAEP’KUBaTh 3aBHILLIEH-
HOe 3HaYeHUe HellpepPLIBHOM IPOAYBKH 4 — 6%,
a He 2— 3%, Kak pexoMmenayer [TT3.

BrimoAHeHHBIE TEIACXUMHUUYECKUE HCIIBI-
TAHHUA KOTAA [MOKA33AH:

1. B AMana3oHe MapoOBHIX HArpy3o0K
143 — 230 T/4 13 BEIHOCHBIX ITMKAOHOB BMECTO
r1apa HAET MapOBOASAHAs CMECh (B 1-10 CTyHIeHb
McIlapeHust) ¢ BAaKHOCTBIO OT 0,1 A0 90%.

2. U3-3a 3HAUYUTEABHOTI'O BLIHOCA BOAHRI U3
IIHKAOHOB (3-1 CTyneHb UCIIapPEeHUsA) IPOHC-
XOAHMT 3acOAeHUe 1-U CTynneHH HCIapeHwus.
HanpuMep, npHu naposoi Harpy3ke 230 1/4
AEHCTBUTEAbHAsd KPATHOCTE YIIaPUBAHUA PaB-

Sml

= S — T —— ;

S

B

Ha: K| 5,9, B TO BpeMs Kak IIpH OTCYT-
CTBHH nepebpoca KparHOCTL OhIAQ OBl paBHa
3,0. CoaecopepRaHUE KOTAOBOH BOABI YACTOrO
oTceka npuOAn3uTeALHO B 1,83 pasa BhllIe, ueM
1Ip¥ paboTe KOTAa C OTCYTCTBHEM lepedpoca.

3. OCHOBHOM IMPUYUHOM 3HAYUTEABHOTO
BBIHOCA BAArM IIMKAOHAMMU SIBAAAAMCE KOHCT-
PYKTHBHBEIE HEAOCTATKHY YCTAHOBACHHEIX IIUK-
ACHOB, & TakKe OAM3Koe pacnoAOKEeHHe YPOB-
HEeNn BOABI B IIUKAOHAX K BBOAAM IIApPOBOAS-
HOU CMEeCH. YPOBHH BOALI B IIUKAOHAX B AMa-
I1a30He NapoBbIX HAarpy3ok 143 — 230 T/4 Ha-
XOAMAMCHh Ha 24— 155 MM HHXe CpepHEro
YPOBHS BOALI B Obapabane. COrracHO HCCAe-
aoBanusM HITO LIKTH [29], [30] u AC "Dup-
ma OPI'POC" [39], [50] Ars HOpPMaAABHOH pa-
OOTHI BLIHOCHEIX IJMKAOHOB yYPOBE€HbL BOAHI B
HUX AOAKEH ObITh HH)Xe YPOBHS BOAHL B
6apabane He MeHee, ueM pa 300 —500 Mm.

4. iaMepeHHas naporpOU3BOANTEALHOCTD
3-#1 cTynmeHM ucnapep#s cocTaBuaa 24,2 1/4
(n,, =10,52%). CoraaCHO TENAOBOMY pacyeTy
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KOTAA I1QPOTIPOU3BOAHUTEABHOCTDh 3-U CTYIICHH
AOAKHA OLITE 11%. [IpakTHUeCKH 2KCIIepHUMEH-
TAaAbHbIE W pacCyeTHble 3HAYEHUS HapoHnpo-
H3BOAHTEABHOCTH 3-H CTYIIeHH HCIIapeHUus Co-
BITAAM.

5. B Auarna3oHe MapoOBREIX HAarpy3o0K KOTAQ
143 — 230 T/49 BAGKHOCTb napa (%) IIMKAOHOB
COCTaBHAA:

NeBoro Nlesore [lpasoro [lpasoro
nepealero 3afHero nepesHero 3aaHero

0 =143 1/4 50% 0,1% 80% 0,1%
D =230 /4 72% 6% 96% 0,2% ,

rAe BAAKHOCTE IIapa OIIPEAeASIAACL MO COAe-
BOWU MEeTOAUKE, KaK

Na_
Na,

Na_, Na_, — XOHIleHTpalus HaTpust B l1ape
MU B KOTAOBOH BOAE, U3 KOTO-
pou BHIpAOATHIBAETCS Map.

[lToacumraem 1o popmyae (8) 3HaueHue Ie-
peOpoca, NpUHAB AAST pacdeta 1, = 16%, P=9%:

5-_-——
16 + 10,52

16 + 10,52 + 5 - (100 + 5)-5—1-5—

BA@RHOCTE rfapa OTIIyCKaeMoro {UKAOHAE-
MH OoAcudutaeM no gopmyae (11):

S 100

- 10,52
— +

4,41
JKClIIepMMEeHTAABHO [NOAYYE€eHHAsA BAAXK-

HOCTL I1apa IHKAOHOB, HallpuMmep, IpH Ha-
rpy3ke 230 T/4, OyaeT paBHa:

100 %,

W =

=4,419% .

Iy =

-1

= 29,94 %.
1

A(D) AlD)

LW + w4 WP 4 wﬁ_"_‘f:"' -
cp 4
_ 72 + 6 +456 + 0,2 - 33559

T.€. COBIIGAEHHE PACYETHLIX U 3KCIIEpUMEH-
TAABHBIX AGHHBIX BIIOAHE YVAOBAETBOPHUTEARHOE,
OnBIT NPpUMEHeHUS O0TBOAA 1apa BBIHOCHBIX
IJMKAOHOB He B 1-10 CTyneHs ucnapeHus, a Bo 2-
10 (Topiibl 6@pabana) Ha KOTAAX CPEAHEro AaB-
AEHHsI OCBellleH Takoke B pabore [41], [51], [92].
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