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I'1asa 1. ONMPEJAEJEHUE HEOBXOAUMOM CTENNEHU OUNCTKH
CTOYHBbBIX BO/l I1PM BBIIIYCKE B BOJOEM

B xananm3amuio HacCIICHHBIX MECT IMOCTYMHAIOT KaK X03sSHCTBCHHO-OBITOBBIC
BOABI OT OKWJBIX OOINCCTBEHHBIX M TMPOMBINUICHHBIX 3JaHUN, TakK U
IIPOU3BOJICTBEHHBIC CTOKH.

C menplo oXpaHbl BOJOEMOB OT 3arpsA3HCHUN CTOYHBIC BOABI IIEPE]
BBIITYCKOM B BOJIO€M JIOJKHBI ITOJIBEPraThCsl OYMCTKE 0 TAKOW CTEIICHH, YTOOBI HE
OKa3bIBaTh BpEJia BOJIONOJIB30BAHUIO M PHIOOJOBCTBY. BHJI BOIOMNOIB30BaHUS
yCTaHaBIMBaeTCA Ha OCHOBaHWM «CaHUTApHBIX YCIOBUH CIIyCKa CTOYHBIX BOJ B
BoJioeM [2].

CremmeHh OYHCTKM 3aBHUCHUT OT PAacXOJ0B CTOYHOM W PEUYHOM BOJ, OT
KOHIICHTpAIlM! B HUX OPTaHWYECKHX 3arpsi3HCHWUA M B3BEIICHHBIX BEIIECTB, OT
KaTeTOPHUH BOJI0OEMA HJIA BHJIa BOJOIIOIH30BaHMUS.

1.1. PacyeTHble pacxoasl

[Ipy OpPOEKTUPOBAHMM OYMCTHBIX COOPYKECHUW PACUCTHBIE PACXOJIbI
OBITOBBIX M IPOW3BOACTBEHHBIX CTOYHBIX BOJ JIOJDKHBI OIPEACISTHCA II0
CyMMapHOMy TrpaduKy IPUTOKA KaKk MpH IoJavye WX HAacocaMHu, TaK U TIPH
CaMOTEYHOM HUX IOCTYIUICHHH. B ciiydae oTcyTcTBus rpadrka IPUTOKA pacueTHBIC
pacxoabl ONPEIECIISIFOTCS IO CIEAYIOIEH METOIUKE.

1. KomnuecTBO XO34HCTBEHHO-OBITOBBIX CTOYHBIX BOJ KaHAJIHM30BAaHHOIO
paiiona, M>/CyT,

Q — qI‘SNFS
* 1000 '
rac qrs - HOpMa BOJOOTBCACHHA CTOYHBIX BOJ KAaHAJIM30BAHHOI'O paﬁOHa Ha

OJIHOTO YeJIOBEeKa B CYTKH, JI/cyT [3];
N, - KOJWYECTBO JIFOJCH, TPOKUBAIOIINX B KAHAJTU30BAHHOM paroOHE.

rs
2. KonnuectBo X0351ICTBEHHO-(EKATBHBIX CTOYHBIX BOJ, MOCTYMAIOIINX B
9 3
KaHaJM3alUIo U3 HeKaHaJIM30BaHHOIO paiioHa, M /CyT,

_ qlnsNIns
ans - !
1000
rac qmS - KOJIHMYCCTBO CTOYHBLIX BOJA, IOCTYINAKOINMWX B KaHAJIW3aOWUIO U3

HEKaHAJIM30BAaHHOTO palioHa Ha OJTHOTO YeNloBeKa, J/cyT, [1, m. 5.1.4]

N, - KOJUYECTBO JIIOJCH, MPOKUBAIOIIMX B HEKAHAJIM30BAHHBIX palloHaX.

Ins

Ha  ouwcTHBIE  COOpPYXEHHS  TIOCTyHmaeT  CMeCh  OBITOBBIX M
MIPOU3BOJICTBEHHBIX CTOYHBIX BOJI.
3. OOmui cpeaHEeCYyTOYHBIM pacxo]l OBITOBBIX W MPOU3BOICTBEHHBIX
CTOYHBIX BOJI, M/ CYT,
Quid = Qrs + Qs +ZQjn4,
rae Q,, - pacxoa XO3SMCTBEHHO-(PEKATbHBIX CTOYHBIX BOJI M3 KaHAIM30BAaHHBIX
PaiioOHOB, MS/CYT;



Q,,s - pacxoa X03sHUCTBEHHO-(EKAIbHBIX CTOYHBIX BOJ U3 HEKAaHAIM30BAaHHOTO
. 3
paiioHa, M”/CyT;
. 3
2Q,,y - CYMMapHBIi pacxo/1 MPOU3BOJCTBEHHBIX CTOYHBIX BOJ, M /CYT.

4. MakcuManbpHbIil CYTOYHBIA Pacxoj CTOYHBIX BOJ, MOCTYyHAOIIUX Ha
3
OYHUCTHBIE COOPYKEHHUS, M /CYT,

Qmax = (Qrs + ans ) ngn.max + Z((gind Kind )’

rae K -  MAaKCUMAaJlbHBI KOX(PQOUIUEHT CYTOUYHON HEPaBHOMEPHOCTHU

gen.max

BojiooTBeAcHus [1, T.1].

o o 3
S. MuHUMaNBbHBIN CYyTOYHBIA PACX0]l CTOYHBIX BOJ; M /CYT
Qmin = (Qrs + ans)ngn.min + Z(Qind / Kind )’
rne Ky, - MHAHUMAIBHBIA KOO(Q(UIMEHT CYTOYHOHW HEPABHOMEPHOCTH

BOJIOOTBEACHHUS OBITOBBIX CTOYHBIX BO; [1, T.1].

IIpu pacueTe OYMCTHBIX COOPYKEHUM, KPOME CYTOYHBIX PACXOJ0B CTOYHBIX
BOJ, TpeOyeTcs OmpeAensTh MaKCUMalIbHBII W MHUHUMAIbHBIA YacoBOM U
CeKyHIHBI pacxos (M/d, M/c).

VYuutbiBass HMHTEHCHUPHUKALUIO pPabOThl OUYUCTHBIX COOPYKEHHH, pac-
IpeaeIuTENbHbIE JOTKM U OCHOBHBIE TEXHOJOTMYECKHE KAaHAIbl HAa OYHUCTHOM
CTaHIUU pPacCUMTHIBAIOT HA MAaKCHUMAaJbHBIA CEKYHJIHBIA pacxoj ¢
koaddurmentom 1,4 [1, n. 9.1.16].

Ipumep 1.1. Onpenennuts pacdyeTHBIA PACXOJ CTOYHBIX BO/I.

l'opon pasnmenen Ha aBa paiioHa. B KaHAIM30BaHHOM panlOHE MPOKUBAET
15000 dyen. ¢ Hopmo#M BomooTBeneHuss 300 Jy/CyT Ha OJHOIO JKUTENS, B
HEKaHaJM30BaHHOM paiioHe mnpoxuBaer 3000 den. B kaHaIM3alMIO MOCTYIAIOT
CTOYHBIE BOJBI - OT MsicokomMOuHata B konudectse 1000 ME/CYT U XUMHYECKOTO
3aBoza - 850 M/cyT ¢ KOID(HUIHEHTAME HEPaBHOMEPHOCTH BOIOOTBeACHHS K,

cootBeTcTBeHHO 1,1 1 1,3.
1. KonudecTBO XO35SUCTBEHHO-(EKATbHBIX CTOYHBIX BOJI, M3/cyT, OoT
KaHAJIM3yEMOIr0 U HEKAHAJIM3YEMOTO PaiOHOB
_ q,N,, _300-15000

Q, = — 4500,
1000 1000
o - GensNens _ 25-3000 _
s 1000 1000

2. O01ee KOIMYeCTBO OBITOBBIX CTOYHBIX BOJL

Q.o = Qs +Q,,c =4500+75=4575m>/ cym =190,621° /v =52,951/ c.

3. O0111ee KOJIMYeCTBO TOPOJICKUX CTOUYHBIX BOJI

Q..y =Q.., +2Q,, = 4575+1000 + 850 = 6425.1° / cym = 267,73° [ = 74,362/ c .

4. Koadduimentsl HepaBHOMEPHOCTU BojooTBeneHust mo Tadn.l CII [1]

npu Qsew = 52,95 n/c. ngn.max =1,7; ngn.min =0,55.

5. MakcuMalibHBIN CYTOYHBIN PACX0] TOPOACKUX CTOUHBIX BOJ
Quax = Qe K genma + ZQina King = 4575-1,7 +1000-11+850-1,3 = 9982,54° / cym =
=4159n° /4 =11551/c.

6. MuHUMaIbHBIA CYTOUYHBIA PACXO]l TOPOJICKAX CTOYHBIX BO/I

Quin = Qe Kgenmin +ZQing / Kipg = 4575-0,55 + % + % =9982,5n° [ cym =

=170M°%1u =472x]c.



1.2. PacueTHOC KOJIMYECTBO KUTEJICH

OuKCTHBIE COOPYKEHUS PACCUUTHIBAIOTCS HA TAK HAa3bIBAEMOE MPUBEICHHOE
KOJIMYECTBO KHUTEJNEH, T.€. Ha KOJIMYECTBO KUTENEH, KOTopoe OyJeT MpoKUBaTh B
JTAHHOM HACEJIEHHOM ITyHKTE Ha KOHEL[ Pacue€THOIO CPOKa, IUIFOC YKBUBAJIIEHTHOE
4yuCcI0 JKuTeneld (YCIOBHOE), pABHOLEHHOE II0 BHOCHUMBIM 3arpsi3HEHUSM
KOJIMYECTBY 3arpsi3HEHUI IPON3BOACTBEHHBIX CTOUHBIX BOJ:

J.III'IFEJ-rn = J.III'I;[RS + J.WEBH‘ ,
rae Ny, - mpuBeeHHOE KOIMYECTBO JKUTENIEH;

NRS - paC4CTHOC KOJIMYCCTBO JKUTEJIeH AJI1 JaHHOT'O HACCJICHHOI'O ITYHKTA,

Negw - SKBUBAJIEHTHOE KOJUYECTBO KUTEJIEH, OT KOTOPOIO BHOCHUTCSI CTOJIBKO
K€  3arpsA3HEHHUM, CKOJIBKO WX  COJICPXKHUTCA B  JIAHHOM  KOJMYECTBE
MIPOU3BOJICTBEHHBIX CTOYHBIX BOJI.

DKBHUBAJCHTHOE KOJINYECTBO YKUTEIICH OIIPCACIIACTCA:

- U1 pacducTa COOpy}KeHI/Iﬁ MEXaHMYECKOM OYMCTKH II0 KOHIOCHTPpAaIWK1
B3BCIICHHBIX BCIIICCTB,

- Q1 pacyera coopyxkeHui Ouonormyeckor ouuctku — mo BIIKj:
OMOXUMHUYECKON OTPEOHOCTU B KUCIOPO/IE;

— ZCind(?ind
eguC 65 !

— Z:Lind Qind
egulL 40 ,

N

N

rae L, - BIIK;p mpon3BOCTBEHHBIX CTOYHBIX BOJI, MI/J;
C.;, - KOHIEHTpAalMs B3BEIICHHBIX BEIIECTB B IPOU3BOACTBEHHBIX CTOYHBIX
BOJIaX, MI/JI;
40 — nopma BIIK;y B OCBETIIEHHBIX CTOYHBIX BOJAX HA OJTHOTO YKUTEJNS, T/CYT.;
65 — HOpMa B3BEIICHHBIX BEIIECTB Ha OJHOTO XuUTes, I/cyT [1, T.19].

HNPUMEP 1.2. Onpeaenuts NPUBEAECHHOE YHUCIO KUTEIECH IS MpUMeEpa
1.1. mpu yClOBHUHM, YTO KOHIICHTPAIMS B3BEIICHHBIX BEICCTB B CTOYHBIX BOJAX
MsicokoMOmHara cocrtasisgeT 400 mr/i, a xumudeckoro 3asoaa — 520 mr/i, BITK,
cootBercTBeHHO 800 11 600 M/

1. DxBuBaneHTHOE yncio xuteieit mo bITK,,

_ 2L,4Que _ 800-1000 + 600 - 850
egwl- 40 40

2. DKBUBAJICHTHOC YKCJIO YKUTEJICH 10 KOJIMYCCTBY B3BCUHICHHBIX BCIICCTB

_ 2C;,4Quq _ 400-1000 + 520 -850
egwe 65 65

3. IlpuBenennoe umcno xutene mo BIIKy) M koaMuecTBYy B3BEIIEHHBIX
BEIIIECTB COOTBETCTBEHHO COCTABJISCT

Ny = Ny + Ny =15000 +3000 + 32750 = 50750uex.
Ny,c =N, + N, =15000 + 3000 +12954 = 30954uex.

N = 32750uen.

N =12954yen.

egwC



1.3. Konnenrpanus B3BemeHHbIX BelecTB U BITK;; cTOYHBIX BOA

[Tpu pacdere MEpPBUYHBIX OTCTOMHHUKOB, METAHTEHKOB M JIBYXBSAPYCHBIX
OTCTOMHUKOB HEOOXOJMMO YYHUTHIBATh, YTO KOJIMYECTBO OCAJKa 3aBHCHUT KakK OT
KOHIICHTPAIIMU B3BCIICHHBIX BEIIECCTB B CTOYHBIX BOAaX, Tak U OT 3(pdekra
ouncTkH. [lodTOMYy IS pacdyera OYHCTHBIX COOPYXKEHHMH TpeOyeTcsl 3HaTh
pacueTHYIO KOHIICHTPAIMIO B3BEIICHHBIX BEIIECTB, KOTOpas OINpPEAeiseTcs JIM0o
aHAJIM30M JUTSl TIPOM3BOJICTBEHHBIX CTOYHBIX BOJ JIHMOO pPacyeToM JiIsi OBITOBBIX
CTOYHBIX BOJ TI0 popmyIie:
~ 65-1000

Sew !

n

rs

C

rac n, - CPCAHECYTOUYHAA HOPMA BOJOOTBCACHHUSA HA OAHOT'O KUTECIIA, JI/CYT.

[Ipn HamUUMK HECKOJBKHX PAMOHOB C PA3JIMYHOM HOPMOW BOAOOTBEACHMUS
oOIasi KOHIICHTpAIlMs B3BCIICHHBIX BEIIECTB B OBITOBBIX CTOYHBIX BOJIAX
BBIYUCIISIETCS

1 2
— CseWQl + CseWQZ +..+ Csnern
sew
Q +Q, +..+Q,

rac cl. - KOHOCHTPAaNOWA B3BCHICHHBLIX BCHICCTB COOTBCTCTBCHHO JISI KaXKAOI'O

sew

paiioHa, Mr/J;

C

v 3
Qi — cpemHeCyTOYHbIE pacXOAbl COOTBETCTBEHHO IO pailoHaM, M~ /CyT.

HpI/I HOCTyHHCHI/II/I HpOI/I3BOI[CTB€HHBIX CTOYHBIX BOJ B 6BITOBYIO
KaHaJIn3allnuo KOHHGHTpaHI/IH B3BCIHICHHLIX BCIICCTB B 06HICM CTOKEC OHpeI[eJ'IHeTCﬂ
o dopmyiie:

C — Csersew + 2(Cininnd)
en
Qsew + 2(gind

. 3
rie Qsew — CPETHECYTOYHBIN pacxo OBITOBBIX BOJ, M /CYT;

Cind — KOHOCHTpaluss B3BCHICHHLIX BCIICCTB B IMPOM3BOACTBCHHLIX CTOYHBIX
BOJax TOI'O0 MJIW MHOI'O IIPCAIIPUATHA, Mmr/. I,

Qind — CYTOYHBIH pacxol CTOYHOM BOABI COOTBETCTBEHHO KaXKJOTO
TPEIPHSTHS, M /CYT.
CoopyxeHust OMOTOTUYECKON OUUCTKH paccuuThiBatoTcs Ha BITK .

BIIK,y OBITOBBIX CTOYHBIX BOJ OepeTcs JuO0 1o (aKTHUYECKUM 3amepam,
100 OMpeIeAETCS B 3aBUCUMOCTH OT HOPMBI BOJIOOTBEJICHUS TI0 (popMyIie
~40-1000

- :

rs

L

sen

[Ipyn Hamuuum B TOpPOJE PAMOHOB C PA3IMYHOM HOPMOW BOJOOTBEICHUS
obmast BITKy OBITOBBIX CTOYHBIX BOJ HaXOAUTCS 1O GopMyIie

L — Llsean + LlslenQZ +..+ Lrs]enQn
Sew Qmid

rae L, L7 - BIIKyy COOTBETCTBEHHO MJIsl KAKIOTO pailoHa, MT/JI;

sen? —sen




Q4 ...,Qn — cpeaHecyTOYHBIE PAcX0/Ibl OBITOBBIX CTOYHBIX BOJI COOTBETCTBEHHO
” 3
1o paiioHam, M°/CyT.
Ecmu B HacenmeHHOM NyHKTE B KaHAJIM3AIHUIO TMPUHUMAIOTCS CTOKHA OT

MPOMBIIUICHHBIX TNpeanpusTuii, To obmas bIIKy croka, mocrynatomero Ha
OUYHCTHBIE COOPYKEHUS, COCTABUT

Loy = LeowQsow + ZLinaQina
Qcew +EQing '

rae Ls, — 06mas BIIK,g OBITOBBIX CTOYHBIX BOJI, MI/JI;
. 3
Qsew — CPETHECYTOUYHBIN pacXo] OBITOBBIX BOJ, M /CYT;

Ling — BITKy mpoM3BOACTBEHHBIX CTOYHBIX BOJ JJIsA KaKIOTO MPEAIPUSATHS,
MI/11;

Qind — CYTOUYHBII pacxo/ MPOU3BOICTBEHHBIX CTOUYHBIX BOJ COOTBETCTBEHHO 11O
3
KaXXIOMY MPEATNPUATHIO, M /CYT.

Hpumep 1.3. lia ycmoBuii npumepos 1.1 u 1.2 onpeaenuts KOHIEHTPALUIO
B3BEIIEHHBIX BeulecTB U BenuunHy bIIK;y cmecu OBITOBBIX M MPOU3BOACTBEHHBIX
CTOYHBIX BOJ.

1. KonueHTpanus B3BEIIEHHBIX BEIIECTB B OBITOBBIX CTOYHBIX BOJAX, MI/JI,

~ 651000 _ 65-1000
o n 300

rs

C = 216,66 .

2. KoHueHTpalus B3BEIIEHHBIX BEIIECTB B 00ILIEM CTOKE, MI/JI,
~ CioQuen +2C14Qig 216,66 - 4575+ 400-1000 + 520 - 850

en = =2853,
Qoo 7 ZQing 4575+1000+850
3. BIIK,; OBITOBBIX CTOYHBIX BOJ, MI/JI,
401000 40=+=1000 _
Lseu': e = 300 =133.33
4. BIIK,o ob61mtero croka, Mr/Ji,
_ LeQu + 2Ly Qug _ 133,33-4575+800-1000 +600-850 _ o0 o

e Q. +2Q., 4575+1000 + 850

1.4. CMmelneHye CTOYHBIX BOJI C BOJOM BOJ0€eMA

Crounsie BOJbI IIPKU BBIITYCKE B BOAOCM JOJIDKHBI OBITH OYMIIICHBI O0 TaKou
CTCIICHU, yTOOBI HE OKa3bIBaTh Ha BOAOCEM BPCIAHOI'O BJIMSHHUA. I[J'IH ITPaBUIIBHOTO
OIpCACICHHUA HCO6XO)1HMOﬁ CTCIICHU OYHCTKHM CTOYHBIX BOJ B KaXIOM
KOHKPETHOM CJIyda€ HaaA0 MMCTb AAHHBIC O KOJIMYCCTBE U COCTABC CTOUYHBIX BOJA U
JaHHBIC O BOAOCMEC, B TOM HHUCJIIC:

- pacxoa BOABI B PaCUYCTHOM CTBOPC;

- COJIEpP’KaHUE PACTBOPEHHOI'O KHCJIOPOJa, B3BEIIEHHBIX BemecTB U bITK;,
JUTS 3TOTO CTBOPA;

- TEMIIEPATypy BOBI JIETOM U 3UMOM;

- IyOMHY U LIUPUHY BOJOEMA.



HeoOxoaumasi cTeneHb OYMCTKM CTOYHBIX BOJ  OINpEAENsAeTCs 110
OOIIeCAaHUTAPHBIM M OPTaHOJENTUYECKUM TOKa3aTeNlIsIM BpeAHOCTH. CBsI3b MEXITY
CaHUTAPHBIMU TPEOOBAHUSAMHU, YCIOBUSMHU CIyCKa CTOYHBIX BOJ U HEOOXOIUMOIl
CTETIEHbIO OYMCTKH BBIPa)KaeTcsl 0aJaHCOBBIM YpaBHEHUEM

Cenqw + Cra‘(gr < (aQr + qw)Clim’

rne Cen — KOHUEHTpAIMsl 3arpsi3HEHHs] CTOYHBIX BOJI, MPU KOTOPOH HE OyayT
3.
MPEBBIIICHBI IOMYCTUMBIE MPEACIIbI, I/M;

o 3
Qw — CpE€aHUHU pacXoa CTOYHBIX BOI, M /C;

Cr — KOHICHTpAIMA I9TOro K€ 3arpsA3HCHUA B BOAC BOJOCMA BBIIIC MCCTa
3.
BBIITYCKAa CTOYHBIX BO/I, /M )

a — ko3 purmeHT cMeneHus;
3
Qr — pacxo[1 BOJIbI B BOJIOEME, M /C;
Clim — IIPEICIBHO TOMYCTHMAS KOHI[CHTPALUS 3arPSI3HCHAS B BOLOCME, I/M-.

Brllyck B BOJIOEM CTOYHBIX BOJI IOJDKEH OCYIIECTBISITHCA TaKUM o0Opasam,
4yTOOBI ObLTa OOEcreueHa BO3MOXKHOCTh HauOoJiee MOJHOTO CMEIICHUSI CTOYHBIX
BOJ C BOJOW BojoeMa B MecTe ux cnycka. CreneHb pa3z0aBieHUs BOAbI BOJIOEMA
CTOYHBIMH BOJIaMH 3aBHUCHUT OT CKOPOCTHU CMEILICHUS] BO BPEMEHU U IIPOCTPAHCTRE,
YTO OMNpENENseTCs] TUJPABINYECKUMU OCOOCHHOCTSIMU BOJIO€Ma: TIyOWHOM,
CKOPOCTBIO U CTPYHHOCTHIO TEUEHMS, YKJIOHOM JIHA, HAJIUYUEM OTMEJEH,
MepeKaToB U PE3KUX MOBOPOTOB, a TAKXKE JACHCTBUEM BETpa, TEMIIEPATyPHBIMHU U
IpyruMu yciaoBusiMu. CKOpOCTh CMEIIEHUSI 3aBUCUT OT KOHCTPYKIIMM BBIMTyCKA —
Jy4llee CMEIIEHUE IOCTUTAETCS PACCEUBAIOIINM BBIITYCKOM.

[Ipu BBITyCKE CTOYHBIX BOJ[ B BOJIOEM IIOJHOTO CMEIICHHUS UX C PEUYHOM
BOJIOH He mpoucxoauT. (DakTHUECKH B CMEIICHUM YYacTBYET TOJBKO YacCTh
pacxoma peku. IloaTomMy mnsi ydera pacxoma BOJOEMa, YYacTBYIOIIETO B
CMCIIICHUH, BBOJAT KOI(PPUIMCHT CMEIICHHS @, KOTOPBIA OIpeaemseTcs 0
dbopmyne Pomzumnepa [2].

1-exp “V"

1+ &exp et
A

TJIe eXP — OCHOBaHUE HATYPAIIBHOTO Jlorapudma;

a=

lf — paccrosiHMe OT MecTa BBITyCKa CTOYHBIX BOJ JI0 PAcUETHOI'O CTBOpa,
MPUHUMAEMOTO Ha PACCTOSIHUHU | KM J10 MyHKTa OJFIKAMIIIEero BOIOIMOJIb30BAHUS,
M;

0. — KOd(pPUIMEHT, YIUTHIBAIONIUHN BIUSHUE THAPABINYECKUX (AKTOPOB,

@ — K03(PPUITMEHT U3BWIMCTOCTH Pycia PeKH,

I
(0—|1

| — paccTostHre OT MecTa BhIITyCKa CTOYHBIX BOJ 10 BO03a00pa 1Mo MPsSIMOii;



C — K03 PUIMEHT, 3aBUCIIIUNA OT CIIOCO0a BBIMYCKAa CTOYHBIX BOJ, PaBHBIN 1
11t 6eperoBoro BeImycka u 1,5 ams Beimycka B (hapBaTep (pyclIOBOTO BBIITYCKA);

E — kosdunuent typOynentroit nudpdysuu,
200
V — cpenHsis CKOpOCTh BOJBI B pEKE, M/C;

H — cpenuss rmybuna Bogoema, M.
—a3fl
3HAuCHHS exp A B 3apEcHMOCTH OT BeamuuHbl 3/l ¢ TIpUBEJICHBI B Ta0M.1.1.

Taomuma 1.1
—adfly
3aBUCHMOCTb EXP ot a3/l

-::1*3«_-"?_,- expfasn ai/Tf exp’”‘“f Oli/Tfepr‘”g” Oti/Tf expfasﬁ a?{ﬁf exp,aw

0,5 0,614 1,15 0,317 2,55| 0,0781] 3,95 0,0194 5,7] 0,00337
0,52 0,595| 1,2 0,301] 2,6| 0,0745 4| 0,0184 5,8 0,00304
0,54 0,583 1,25 0,286| 2,65| 0,0709| 4,05 0,0175 5,9 0,0027
0,56 0,571 1,3 0,272 2,7| 0,0675| 4,1 0,0167 6] 0,00249
0,58 0,556 1,35 0,259| 2,75 0,0644| 4,15 0,0159 6,1] 0,00224

0,6 0,549] 1,4 0,251 2,8 0,061 4,2| 0,0151 6,2[ 0,00204
0,62 0,538 1,45 0,235 2,85 0,058 4,25| 0,0144 6,3] 0,00185
0,64 0,528 1,5 0,223] 2,9] 0,0552| 4,3 0,0138 6,4 0,00167
0,66 0,517 1,55 0,212 2,95| 0,0525| 4,35 0,013 6,5| 0,00151
0,68 0,507 1,6 0,202 3 0,05 4,4 0,0123 6,6]/ 0,00138

0,7 0,497| 1,65 0,192] 3,05| 0,0477( 4,45 0,0118 6,7[ 0,00124
0,72 0,487 1,7 0,183 3,1 0,0457( 4,5| 0,0112 6,8/ 0,00112
0,74 0,477 1,75 0,174| 3,15 0,043| 4,55| 0,0107 6,9 0,00102

0,76] 0,4688| 1,8 0,165 3,2| 10,0408 4,6/ 0,0101 7[ 0,00092
0,78 0,459| 1,85 0,159| 3,25| 0,0389| 4,65 0,0096 7,1 0,00083
0,8 0,45 19 0,155 3,3] 0,0381 4,7) 0,0091 7,2| 0,00076

0,82] 0,0441] 1,95 0,144| 3,35 0,0352| 4,75[ 0,00872 7,3] 0,00068
0,84 0,433 2 0,136 3,4 0,0335| 4,8 0,0083 7,4 0,00062
0,86 0,425| 2,05 0,129| 3,45 0,0319]| 4,85[ 0,00791 7,5 0,00056
0,88 0,416 2.1 0,123 3,5/ 0,0303] 4,9 0,00749 7,6] 0,0005

0,9 0,407 2,15 0,117] 3,55| 0,0289| 4,95 0,00717 7,71 0,00046
0,92 0,399] 2,2 0,111] 3,6] 0,0275 5| 0,00675 7,8 0,00042
0,94 0,392 2,25 0,106{ 3,65| 0,0262| 5,1 0,00614 7,9] 0,00037

0,96 0,384 23 0,100| 3,7 10,0249 5,2 0,00555 8| 0,00034
0,98 0,376 2,35| 0,0958| 3,75 0,0236( 5,3| 0,00503 8,5| 0,000204

1 0,368| 2,4] 0,0911] 3,8/ 0,0225| 5,4| 0,00457 9[ 0,000124
1,05 0,35 2,45 0,0865| 3,85 0,0214 5,5| 0,00415 9,5| 0,000076

1,1 0,333] 2,5] 0,0824] 3,9 0,0204f 5,6/ 0,00372 10{ 0,000046

PaccrosiHre ot MecTa BbIIyCKa CTOYHBIX BOJ 0 CTBOPA IOJIHOTO CMEIIEHUS
TEOPETUYECKH PABHO OECKOHEYHOCTH. B NEeWCTBUTEIBLHOCTH MPOTIKEHHOCTD
3arpsi3HEHHOCTHU CTPYH JI0 CTBOPA MOJTHOTO CMENICHHSI OTIpeAesaeTcs mo hopmyie:
- -3

213 I aQr + qW

= o 97100
(_]qu
- 80 -

3a CTBOp MPAKTUYECKH MMOJTHOTO CMEIICHUSI PUHUMAETCS CTBOP, B KOTOPOM
cTouHas Boja cmemmuBaetcs ¢ 80% pacxojia BOJbI B PEKe.




Ipumep 1.4. Onpenenutps KOIPPHUIMEHT CMEIICHUS BOJbI BOJAOEMa CO
CTOYHOI! BOJIOI, ecl pacxox Bombl B peke Q, = 5 M°/c. Bogo3abop HaxOmuTcs Ha
paccrostaun | = 8 kM OT MecTa BBIITyCKa CTOYHBIX BOJI. CpeqHssi CKOPOCTh BOJIBI B
pexke V = 0,3 m/c, cpenusis riayOumHa peku H = 2 M, BBIIYCK CTOYHBIX BOJ
3alIPOEKTUPOBAH PYCIOBBIM.

1. KoappurmeHT n3BHIMCTOCTH pyciia peKu

I, 8-1
=== 1’3 .
Y
2. Koadpdunment typOynentHoi nuddy3uu
e-YH _03-2_ 4403
200 200

3. Koappumuent, yauhiBaronmii BIUSTHUE THIPABIUYECKUX (PaKTOPOB:

a=@ds3 E =13-153 % =0,36
., \/ 0,5

4. KoaddurmeHt cMenmeHus

s v —0.3637000
g 1-exp _ 1-exp _08

-0,363/7000

Q a3/l 5
1+ e 1+ —e
q, XD 0.5 XP

5. dakTu4eckoe PaCCTOAHUC OT MCCTAa BBIITYCKA CTOYHBIX BOJ OO CTBOpaA
ITIOJIHOT'O CMCILICHU I

|| 23, 0885405 | _ o0

0367 (190_y] o5

80

1.5. OnpeneseHue HE0OXOAUMOI CTENEHU OYUCTKH CTOYHBIX BOJ
110 B3BEeHIEHHBLIM BellecTBaM

HeoOxoaumast cTerneHb OUYMCTKH 10 B3BEIICHHBIM BEIIECTBAM OIPEACIISICTCS
o ¢hopmyie, %,

= 100(Cen B C1dem) ’
C

en

rae Cgem — TPEIETbHO JONMYyCTUMas KOHIUEHTPAIUMs B3BEUICHHBIX BEIIECTB B
CITyCKAa€MbIX CTOYHBIX BOJIaX, MI/JI:

aqQ,
au

C; — KOHIICHTpAIlUsS B3BEIICHHBIX BEIICCTB B BOJIE BOJOEMa JIO MECTa BBITyCKa
CTOYHBIX BOJ, MI/JI;

Cdem =Csan[ +1J+Cr’

Csan — JOMyCTMMOE 1O CaHUTApPHBIM HOPMaM yBEJIMYEHHE KOHIIEHTPAIHH
B3BCIIICHHBIX BEIIECTB B BOJOEME IIOCJIE BBHIIYCKA CTOYHBIX BOJI (B
3aBUCUMOCTH OT BHJIa BOJOIIOIH30BAHUS), MT/JL.



IIpumep 1.5. Onpenenuts nOpeneabHO JONYCTHMYK KOHIIEHTPALUIO
B3BCILICHHBIX BEIIECTB B OUUIIICHHON BOJE, CIIyCKa€MOU B BOJOEM.

Pacxox Bos! B peke Q=5 M°/C, cpeHumii pacxo CTOUHBIX BO Gy = 0,5 M°/c,
KOHueHTpaum B3BEIIECHHBIX BEIIECTB B BOJIE BOJAOEMA /IO CIyCKa CTOYHBIX BOf C,
= = 8 mr/n, ko dunuent cmemenus a = 0,88, Bogoem 1-if KaTeropum.
KoHreHTpalus B3BEIICHHBIX BEIIECTB B CTOYHOM Boje — 320 mr/i.

1. JlomycTuMasi KOHIIEHTpallMsl B3BEIIEHHBIX BEIIECTB B CTOYHOM BOJIE,
MOCTYMAIOIIECH B BOJAOEM, MI/JI,

a .
Cdem = Csan(& 0'88 5

+1j+8 =10,45.
Quw

2. HeoOxomumas cteneHb OUucTKH, %o,

100(C,, —Cyen) _100(320—10,45)
C 320

+1J+Cr :0,25-(

o= =96,7.

en

1.6. Onpenesenue HEOOXOAUMOI CTENEHU OYUCTKH CTOYHBIX B 10 BITK;,

BIIKq ounimieHHOM BOABI OIpeaeIsieTcs 1Mo Gopmylie:

a'Qr LIim

Lyon = ———(L _Lim
dem qwlo,Kos.t ( 107K05-t

—L,10"% ") +

lim

rie Lyim — mpenaensHo gomyctumas BIIK;y cMecw pedyHOM M CTOYHOM BOJIBI B
peuHoM cTBope (He Oojee MPUHATBHIX HOpMaTHBOB: 3 miaum 6 mr/a O,
COOTBETCTBEHHO JiJis1 1-#1 1 2-i1 KaTeropuil Bojoema);

L, — BITK; peuHoit BO/BI 1O MECTa BBIITYCKAa CTOYHBIX BOJ, /M
Kos — KOHCTaHTa CKOPOCTHU MOTPEOJICHUS KUCIOPOia CTOYHOM BO0M (Taba.1.2);
Kor — KOHCTaHTa CKOPOCTHU NOTPEOJICHUS KUCIIOPO/ia peuHoi BoaoM (Taba.1.3);

t— IMPOAOJIZKUTCIIbHOCTE IICPCMCIICHNA BOJAbBI OT MCCTA BBIIIYCKA CTOYHBIX BOJ
A0 paCdCTHOI'O ITYHKTA BOAOIIOJIb30BaHUA, CYT.

Tabmuma 1.2
3HauyeHMs] KOHCTAaHTbI CKOPOCTH MOTpeOaeHus1 Kuciopoaa Ko
Temnepa
Typa,°C 0 5 9 12 15 18 20 22 24 26 28
Kos 0,04 | 0,05 | 0,06 | 0,07 | 0,08 | 0,09 | 0,1 0,11 | 0,12 | 0,13 | 0,14
Tabomuna 1.3
3HaueHUE KOHCTAHTBI CKOPOCTH pea’paluy pacTBOpeHus Kuciaopoaa Koy
TemnepaTtypa Boabl B Bogoeme, °C
Bopoewmbl 5 10 15 20 25 30
CnabonpoToyHble nnm
HENPOTOYHbLIE - - 0,11 0,15 - -
Peku ¢ GonbLuon CKOpOCTbHO
TeyeHus, V>5 m/c 0,16 0,17 0,185 0,2 0,215 0,236
Peku ¢ BonbLUoi CKOPOCTLHO
TeyeHus, V>5 m/c 0,38 0,425 0,46 0,5 0,54 0,585
Marble peku ¢ BbICTPbIM
TeyeHnem, V>1 m/c - 0,684 0,74 0,8 0,865 0,935

3nadyenus 107" mpuBeacHbI B Ta0M.1.4.



Tabmuna 1.4

3HaueHus BeanduHbl 107 mpu mepeMeHHbIX Ko 1 t
0S

3HaveHusl BeJIM4YrHbI 10 mipu t cyT

025 | 0,5 1 1,5 2 2,5 3 4 5 6

0,04 10,981 0,955|0,912 0,871 0,832 0,794 | 0,795 | 0,692 | 0,631 | 0,575

0,06 | 0,966 | 0,933 0,871 0,813 0,769 | 0,708 | 0,661 | 0,575 | 0,501 | 0,487

0,08 | 0,955 0,912 | 0,832 | 0,769 | 0,692 | 0,631 | 0,757 | 0,489 | 0,408 | 0,331

0,1 10,944 10,891 0,794 0,708 | 0,631 | 0,572 | 0,601 | 0,398 | 0,316 | 0,251

0,12 /0,933 /0,871 0,795 | 0,661 | 0,575 | 0,501 | 0,436 | 0,331 | 0,251 | 0,191

0,14 10,922 10,851 | 0,724 | 0,617 | 0,525 | 0,447 /0,332 0,275 | 0,2 |0,145

0,16 1 0,912 | 0,832 | 0,692 | 0,575 | 0,479 | 0,398 | 0,331 | 0,229 | 0,159 | 0,11

0,18 | 0,903 | 0,813 | 0,661 | 0,537 | 0,437 | 0,355 | 0,288 | 0,191 | 0,126 | 0,083

0,2 10,8910,794 0,631 0,501 | 0,393 0,316 | 0,251 | 0,618 | 0,1 |0,163

0,22 10,881 0,776 | 0,603 | 0,478 | 0,363 | 0,283 | 0,219 | 0,132 | 0,079 | 0,049

0,24 10,871 0,759 |0,57/5|0,437 0,331 0,251 /0,191 | 0,11 | 0,063 | 0,036

0,26 | 0,861 | 0,741 | 0,55 | 0,407 | 0,302 | 0,224 | 0,166 | 0,091 | 0,05 | 0,075

0,28 10,851 | 0,724 |1 0,525 | 0,38 | 0,275|0,199 | 0,145 | 0,076 | 0,05 | 0,021

0,3 10,541 0,708 | 0,501 | 0,335 | 0,251 | 0,178 | 0,126 | 0,063 | 0,032 | 0,16

0,4 10,794 0,631|0,398|0,251|0,158| 0,1 |0,063|0,025| 0,01 | 0,004

05 ] 0,75 0565|0316 0,178 | 0,1 | 0,056 0,082 | 0,01 | 0,003 |0,001

HpOI[OJ'DKI/ITGJ'IBHOCTB CyT, NCPEMCIICHUA BOALI OT MCCTA BBIITYCKAa CTOYHBIX
BOJ OO0 paCCMATpUBACMOI'0 CTBOPA OIMPCACILACTCA U3 BbIPAXKCHUA

t = I—f’
86400-V
rae |y — paccrosHme 1o (apBarepy OT MeCTa BBINYCKAa CTOYHBIX BOMA [0
paccMaTpuBaeMOro CTBOPA PacueTHOTO IMYHKTA BOJOIOJIB30BAHMUS, M;
V — cpenHsisi CKOPOCTh BOIBI B PEKE, M/C.

Ipumep 1.6. Onpenenute nonyctumyto BIIK;y ounilieHHOM CTOYHOI BOABI
uist JaHHbBIX mpuMepoB 1.1 — 1.5 mpu ckopoctu Boabl B pexe V=0,3 m/c, BIIKy
peunoi Boawl L =2 mr/m, t=20 °C, a=0,88, BI1K,q cmecu Len=200 mr/a, |=7 km.

1. TIpoaomKUTENBHOCTh TIEPEMEIIICHHST BOJBI OT MECTa BBIITYCKa CTOYHBIX
BOJI 10 CTBOpA, CYT,

(o b 7000 _
86400-V  86400-0,3

2. lonyctumas BIIK,g cTOUHBIX BOA, MI/JI,



aQ,

dem :W

o L 0,88-5 1o 3
_ Lrlo Kmt)+10_|K05't — 05.10_0’1.0’27 (3_210 0,190 27)+W =14,26

(L

lim

3. D PexT OYnCTKU CTOUHBIX BOA, Y%,
- _100(L,, ~ L) _ 100-(566,08—14,26)
L 566,08

en

=929,

1.7. Onpenesenue HeOOXOAUMOI CTENEHN OYUCTKH CTOYHBIX BOJI 10
COJIEPIKAHUIO

PACTBOPEHHOI'0 B BOJA€ BOAOEMA KUCJI0POaa

HeoOxoaumast cTeneHb OYUCTKH CTOYHBIX BOJ OnpeaeseTcs mo Gopmyie, %,
_ 100(Len B Ldem)
L )

en

2

rae Ley, — BIIKy;y cMecu OBITOBBIX M MPOU3ZBOACTBEHHBIX CTOYHBIX BOJ,
MOCTYMNAIOIINX Ha OYUCTHBIE COOPYKEHUS, MI/JT;

°

L,,, — conepxanue O, B CTOYHBIX BOJIaX, CITyCKA€MbIX B BOJIOEM, MI/JI,
o 2,5a 4
Loem = Q (O, -04L, —4) “oa’

w ]
rae Oy — KOHIIEHTpAmus PacTBOPEHHOTO KHCIOpPOJa B PEYHOW BOJE JO MecTa
BBIITYCKa CTOYHBIX BOJ, MI/JI;

L, — BITK; peuHoit BO/IbI, MI/J;

0,4 — xoaddunuent nepecuera BIIKyy, onpenensiemsiit 1a00paTOPHBIM MyTEM,
B IByxCyTouHbIN BIIKS;

4 — HauMeHbLIash KOHUEHTpPALMs paCTBOPEHHOTO KUCIOPO/ia, KOTopas A0 KHA
COXPAHUTBCS B BOJIE BOAOEMA, MI/JL.

Hpumep 1.7. Onpenenuts gonycrumyro bIIKy, ouniieHHoM CTOYHOM BOJBI,
UCXOJsl M3 KOJMYECTBAa PAcTBOPEHHOTO B BOJE BojgoeMa Kuciopoja 6,6 mr/iu,
BIIK,o peunoii Boasl 3,5 Mr/a u anHbIX npumepos 1.1 — 1.6.

1. BIIK, CTOYHBIX BOJI, CITyCKa€MbIX B BOJIOEM, MT/JI,

2,5aQ, 4 25-088-5

Lgen = O, -04L, —4)-—=
dem q ( r ) 04 0,5

-(6,6-0,4-35-4)-10=16,4

2. D¢ dexT ouncTKH CTOUHBIX BO, %o,

_100(200-16,4)
200

3 =918.



I'1aBa 2. PACYET COOPYKEHUI MEXAHUYECKOHN OUNCTKHA

2.1. BbiO6op MeT0/1a OYHCTKH CTOYHBIX BOJ M COCTABJIEHHE TEXHOJOTMYeCKOM
cXeMbl OUMCTHOM CTAaHLIUH

beITOBBEIC CTOUYHBIC BOJbI COACPIKAT PA3JIIMIHBIC 3arPpA3HCHUA OPTaHHYICCKOT'O
N MHUHCPAJIBHOT'O ITPOUCXOKIACHUA, KOTOPBIC HAXOIATCA KaK B paCTBOPCHHOM BHUIC,
TaK W B BHJAC HCPACTBOPCHHLIX YaCTHII paanquﬁ KPYIIHOCTH. I[J'ISI O4YUCTKH
OBITOBBIX CTOYHBIX BOA NPUMCHAIOTCA B OCHOBHOM JBa MCTOAA: MCXAaHHNYCCKasd
OYHCTKA M OMOJIOTHYCSCKAs OUYMCTKA.

MexaHuueckass OYHCTKaA CIYXUT MOJIiI BBIACICHUS U3 CTOYHOM BOJbI
HaxXoAAIINXCA B HEH HCPACTBOPCHHBIX BanﬂBHeHI/Iﬁ quCTO MCXaHUYCCKHMMMU
criocobaMu = — IIyTecM  IIPpOHOCKHBAHMUA W  OTCTAaMBAHUA. Crounas BOJa
IMOCJICAOBATCIIBHO IIPOXOOAUT KaCKal COOpy}KeHI/If/'I, COCTOAIIUX M3 PCHICTOK,
IIECKOJIOBOK M OTCTOMHUKOB. bwuojormueckas ouMcTKa IIPpOBOAUTCA  JIA
YCTPAHCHUA OpPraHUYCCKUX 33Fp513H€HHﬁ C ITIOMOIIBIO 33p06HI)IX
MHUKPOOPIaHN3MOB, CHOCO6CTBYIOHII/IX HNX OKHCJICHHUIO U MHUHCpAJIMU3AIUH. MCTOI[
OMOJIOrNYECKOM O4YHMCTKH 3aMMCTBOBaH H3 CCTCCTBCHHBIX IIpOoLcCCoOB,
IMPOTCKAOIIUX B IIPUPOAC IIPH CAMOOYHUIIICHUHN BOJOCMOB H II0OYB.

MexaHMUeCKyI0 OYHMCTKY KaK CaMOCTOSATENbHBIM METOJl MPUMEHSIIOT B TEX
CJIy4asix, KOrja COOTBETCTBYIOIIYIO BOAY MCHOJIb3YIOT MMOBTOPHO B MPOU3BOJICTBE
WU 10 MECTHBIM M CAHUTApHBIM YCJIOBHUSIM €€ MOXXHO COpPOCHUTH B BojoeM. B
OOJIBIIMHCTBE CJIy4yaeB MEXaHUYECKash OYUCTKA SBIACTCS MPEeABAPUTEILHOMN
cTaguei mepen OMOJOTHMYECKONM OYUCTKOW. MexaHW4YecKkne CrocoObl OYHCTKHU
CTOYHBIX BOJI CHMKAIOT KOJIMYECTBO B3BEIICHHBIX BEIIECTB OT IEPBOHAYAIBHOTO
Ha 40-50 %. bonee BwicOokuit 3hdexT mocturaercs Onaromaps NPUMEHEHHUIO
pPa3NUYHBIX CHOCOOOB WMHTEHCU(DHUKAIIMKM OYUCTKH, K KOTOPBHIM OTHOCSTCS
npea’parnusi, OMOKOAryJIsIIIUs U OCBETIICHUE BO B3BEIIICHHOM CJIO€.

OO61mmas Macca B3BEIICHHBIX BEIIECTB B OBITOBBIX CTOYHBIX BOJAX COCTABIISET
OKOJIO 65 T Ha OJJHOTO YEJIOBEKA B CYTKH, U3 HUX OCEHAIOIIUX BEUIECTB - OT 35
1o 50 r (B cpeaneM 40 r Ha OTHOTO YEJIOBEKA B CYTKHU MO CYXOMY BEUIECTBY),
yTo cocTaBysieT 60 - 75 % obmuieit maccel. [Ipu ynaneHun yactu J0MOBOTO Mycopa
nmyTeM ApoO0JIeHUs CIUlaBa MO KaHAJU3AI[MOHHOW CETH MPOUCXOJUT 3HAYUTEIIBHOE
YBEJIMYEHUE COJICPKAHUS B3BCIICHHBIX BEIIECTB B CTOYHBIX BOJAX, KOTOPOE
nocturaet 100 r Ha OAHOTO YEJIOBEKA B CYTKHU.

B 3aBucumoctu OT MOTPEOHON CTENEHW OUYMCTKHU BBIOMPAETCS METOJ
ounictku. Ecmm cuHmwxkenue BIIK;y He TpebOyeTcs, a cTemeHb CHUKEHUS
B3BCILIEHHBIX BellecTB He mpeBbimaer 50 %, TO cleAyeT OrpaHUYUTHCS
MeXaHU4YeCKOW O4MCTKOW. Ecimm TpeOyeTcsi CTeneHb CHIDKEHHUS KOHIICHTPAIUU
B3BeIICHHBIX BemecTB Oosee 50 %, a camkenne BIIK,o HaxoauTes B mpeaenax 80
%, TO TpUHHUMACTCA YacTHYHas Ouoyorndeckas ouuctka. Ecim HeoO0xoammo
caus3uTh bIIKyy mo 15 Mr/a, To mpoBOAST MOJIHYIO OHWOJOTHYECKYH) OYHCTKY.
CocTaB OUYHMCTHBIX COOPY)KEHUM, UX MOCIEI0BATEIbHOE COCIMHEHUE BBIOMPAIOTCS
Ha OCHOBAaHMM NPOU3BOAUTEIBLHOCTH CTAaHIIUM, TPEOyeMOW CTENEeHU OYHUCTKH,
MeToJla 00pabOTKM oOcajka, KIMMAaTHUUYEeCKUX W TOYBEHHBIX YCIOBUM, penbeda
MECTHOCTH, OOECIIEYEHHOCTH JJICKTPOIHEPryuen, HaJIu4Yusi MECTHBIX MaTepHUasioB
JUJIs1 CTPOUTENIBCTBA OUMCTHBIX COOPYKEHUM U T.1I.



Pacuer OUHMCTHBIX COOpYKEHUH, BXOIAIIMX B COCTaB OYMCTHOW CTAHIUU,
IPOU3BOAUTCSA MO (OpMyJaM M JaHHBIM, YKAa3aHHBIM B CIPAaBOYHOU JINTEpAType
[4, 5] . PexoMeHayeTcss NMPUMEHSTh TUIIOBBIE COOPYKEHHsSI, MO3TOMY B HHUX
ClIeIyeT MPOBEPATh (PAKTUUECKUE CKOPOCTH U MPOJOJHKUTEIBHOCTH MPEObIBAHUS
BOZBl. OUYNCTHBIE COOPYKEHUSI PACCUMTBHIBAKOTCS B CICAYIOLIEM IOPSIKE: CHadasia
pacCUUTHIBAIOTCS COOPYKEHUA IO XOAY BOABl - PEHIETKH, MECKOIOBKH,
BOJIOU3MEPUTEILHBIE JTIOTKH, OTCTOMHHUKHU, COOPYKEHUSI OMOJIOTMYECKON OYMCTKH,
JIOOYUCTKH, CMECUTENH, KOHTAKTHBIE pe3epByapbl, BBINYCKHU, JIOTKH, TPYOHI,
JTIOKEpPbI, BOJOCIUBBL. B COOpYKEHUSX [JI1 MEXaHMYECKOW OYMCTKH CHAdala
BBIJICJISIOT HauOosiee TSKENble U KPYIHBIE B3BECH, a 3aT€M OCHOBHYIO Maccy
HEpacCTBOPEHHBIX 3arps3HeHuil. [Ipum pacdere pemeToK M TNECKOJIOBOK TaK Ke
pPacCUMTHIBAIOTCS MOJBOJSIIME JIOTKH, TaK KaK PEKHUM YPOBHEH B JIOTKax Oyner
OIIPEAENATH )KUBOE CEUEHHUE PELIETOK U MECKOJIOBOK.

Jlamee pacCUMTBHIBAIOTCS COOPYXKEHHs, OOecmeyuBaromue Mmporece
OMOJIOTUYECKON OYHUCTKM M 17 00pabOTKH, OCYLIECTBISETCA IOA00D
BO3[yXOJIOBOK M BO31yX0BOJIOB. KaHasbl CTAaHIIMKM OYHUCTKU CTOYHBIX BOJ U JOTKH
COOPYKEHUW JOJDKHBI PACCUUTBIBATHCS HA MAaKCUMAJbHBI CEKYHJIHBII pacxof ¢
kodpduumentom 3amnaca 1,4, a CKOpPOCTb [BMXKEHHS CTOYHOW BOJBI B HHX
JOJKHA OBITh HE MEHEee CaMOOYMUIIAIOUIeH, T.€. CKOPOCTH, IpPH KOTOPOM
HEpaCTBOPHUMBIE BEIIECTBA HAXOAATCS BO B3BEIICHHOM cocTosiHuU. IIpu pacuere
OUYUCTHBIX COOPYKEHUH YHUCIIO OTACIBHBIX COOPY)KEHUH WM CEKLUU CIENYyeT
BbIOMpATh OJJUHAKOBON KPAaTHOCTH JUIsl BCe OUMCTHOM cTaHuu. Hampumep: ase
IIECKOJIOBKM, 4YEThIpE IEPBUYHBIX OTCTOMHHMKA, JBa a3pOTEHKA, YETBIPE
BTOPUYHBIX OTCTOMHUKA U T.[.

IIpn BBIIIOJIHEHUHU KypCOBOI'O u IIPOEKTA BBIITYCKHOU
KBATU(PUKALIMOHHON pabOTHI kKeJIaTeJIbHO MPEeyCcMaTpuBaTh pa3paboTKy IBYX-
TpEX BapMaHTOB OUYUCTHOW CTAHLIMHU.

2.2. Pacuer pemetok

Pemetkn mpuMeHSIOTCS IS 3a7Cp)KaHUS W3 CTOYHBIX BOJ KPYITHBIX
3arps3HEHUN U SBJISIIOTCS COOPYXKECHUSIMU MpPEIBAapUTENIbHON o4yucTKu. [llnprnHa
MIPO30POB PEIICTKU JOKHA ObITh He Oonee 16 mMm [1, m. 9.2.1.1], CkopocTh
JBIDKCHHSI CTOYHBIX BOJI MEXKIY CTEP)KHSIMH PEIISTKH HE JIODKHA MPEBBIMIATH |
M/C, HO JOJOKHA OBITh OOJBIIE CKOPOCTH JBHXKCHHS CTOYHBIX BOJ B
MOJIBOJSAIIEM KaHalle. BMecTO pereTrok Ha OYHMCTHBIX COOPYKEHHUSX MOIKHO
MPUMEHSTD PEIICTKU-TPOOHIIKH, CKOPOCTh IBMXKCHHS BOJIBI B KOTOPBIX 1,2 M/cC.

Pemerkn noJKHBI yCTpamBaThCs Ha BCEX OYUCTHBIX CTAHLOUAX HE
3aBUCUMO OT CIloco0a Mojayd Ha HUX BOJBI — CaMOTEKOM WJIM TIOJ HAmopoMm
MOCJIE HACOCHOM CTaHIIMU, UMEIOIIEH peleTku ¢ npozopamu 6osee 20 mm. Yucio
eleHUul]l O00OpYJIOBaHUS HAJICKUT OMNPEACIITh IO MMACHOPTHBIM JTaHHBIM
00OpyZ0BaHMS M PACUCTHBIM PACXOJIOM CTOYHBIX BOJ. PeleTku moapasnenstorcs
Ha HETOJBWKHBIC, TOJIBI)KHBIC U PEUICTKU-IpoOnIKu. HemoaBukHbIe pemieTku
ob1BatoT BepTUKaibHOTrO THNA (PMMB) 1 Haknonnoro tuma (MI).

KosmaecTBo 0TOPOCOB ¢ IUIOTHOCTBIO 750 Kr/M® cocTaBisier 8 JI/rof Ha
OJTHOTO KUTeNs, BIaXHOCTh UX 80 %, 301pHOCTE 7-8 %. OYHMCTKa PEIIETOK OT
3aJIep’)KaHHbIX OTOPOCOB TPOM3BOJAUTCS BPYYHYIO TMPH HAKOIUICHMM UX B
xommdectse Meree 0,1 M° B CYTKH.



CHaTbIE OTOPOCHI MOTYT HANPAaBISATHCS HA TOJIUTOH TBEPIBIX OBITOBBIX
OTXOJIOB WJIM B IPOOMIIKY JIJIsl M3MeNbueHne. M3MenpueHHast Mmacca cOpachiBaeTcs B
CTOYHYIKO BOAY II€pel PEUETKOW WA IePEeKauuBaeTCsl B METaHTCHKH. [[ns
BO3MOKHOCTH OTKJIIOUYEHHs PpEIIETOK B KaHalax J0 M TOCIE PEelEeTOK
YCTaHABJIMBAIOT IIUTOBBIE 3aTBOPHI. PacueTr pelieTok 3aKiovaeTcsl B ONMPEACIICHUN
UX pa3MEPOB U MOTEPH HAMOPA B HUX U OCYIIECTBISIETCA B CIEAYIOIIEM MOPSAJIKE:

[IpenycmarpuBaeTcsi pacCMOTPEHUE THAPABIMYECKOTO PEXUMA JOTKA MEPEN
PEILIETKOM.

1. TpeOGyemas riomaab peneTok, M,

Eﬁ:%ﬂ
9
rae Oy — MAaKCUMMaJIbHO-CEKYHIHBIM pacXoJ CTOYHBIX BOJ, M/c;

Vy— CKOpOCTb ABMKEHUSI CTOYHOM BOJIBI B Ipo3opax pemetku: Vq=0,8...1,0 m/c

[ ]

2. TpeOyemoe unciio paboynx pemeToK:
F
__a
Ny, =—,
w
2
rae W — IUIOm@Ab MPOXOoJa PEIIeTKH, M°, NMPUHUMACTCA W3 XapaKTePUCTHUKH
TUIIOBBIX peneTok (Tadm. 2.1).

3. Yucnno npo30poB peIeTKH
”:bﬁC “w
1Yy
rJe Oy — MAKCHMAIIBHBIH PACX0J CTOYHBIX BOJ, M*/C;
b — mmpuHa MPO30POB MEXKTY CTEPIKHIMH PEIICTKH, M;
hy — rimyOurHa BOIBI B KaHAJE TIEPE]T PEIICTKOM, M;
V4 — CpenHsisi CKOpOCTh IBUKEHUS BOJIbI B PEIIETKE, M/C;
Ky — Kko3dduMeHT, yuuTHIBAIOUMI CTECHEHWE [MOTOKAa TIpadissMu U
3aJiep>KaHHbIMY 3arps3Henusvu, K, = 1,05.
4. lllupuna pemeTku
B, =S(n-1) +bn,

riae S — rommuHa crepxHs, M (S = 0,01 m).

[Tnomane mpo30poB pabodeld YacTH PEIICTKH OIMPEACIICTCS PacdeToM,
KOTOpasi TpU PYYHOM OUYMCTKE IOJDKHA OBITh HE MEHEe YABOCHHOW ILTOIIAIN
JKUBOTO CEUYCHMS TOJBOASAIICTO KaHajga WM HE MeHee 1,2 JKMBOTO CEUYCHHS IIPH
MEXaHUYECKON OYUCTKE.

Jis  mpenynpexaeHus 00pa3oBaHUSI BUXPEBOTO IMOTOKA KaHAl Tepen
PEIIETKOM TUIABHO YIIUPSIOT MyTEM U3MEHEHUS! HaIllpaBJIEHUSI CTEHOK HA yroi ¢ =

20°.
5. InuHa ymmpeHus KaHasia nepez peeTkon

, =1,37(B, - B,),

rje B, — muprHa noaBosIero KaHasa, M.
6. [InuHa cyXeHusl MOCJe PelIeTKU

, =05l .



7. IloTepu Hamopa B pemeTke

h, =¢

V2P

29

rae { — k03P GUIMEHT MECTHOTO CONTPOTUBIICHUS PEIIETKH, 3aBUCAIIEH OT (POPMBI

%
4 :ﬂ(%J sing;

CTEpKHEN,

S — k03hDUITMEHT, YUUTHIBAIOIIUN (POPMY CTEPKHEH:

S = 2,42 — ipu IpsSIMOYTOJTBHBIX CTEPIKHSIX,

S = 1,83 — npu NpsIMOYTOJIBHBIX CTEPIKHSX C 3aKPYTJICHHBIMH KpasiMH,

L =1,79 — npu KPYTIbIX CTEPIKHSAX;

VC — CpCaAHsAA CKOPOCTh ABUIKCHHUA BOJBI B KaHAJIC IICPC pemeTKoﬁ, M/C;

P — xoadduiueHT, yuyuThIBaIOMNUNA YBETUYCHHE MOTEPh HAMOpa BCIEICTBUE
3acopeHus pemeTku, P = 3;

2.
J — YCKOPEHHE CUJIbI TSKECTHU, M/C;

0. — YTOJ1 HAKJIOHA PEUIETKU.

OCHOBHBIE JJaHHBIE [0 THUIOBBIM pEIIETKAM C MEXaHU3UPOBAHHBIMU
rpaliasiMu puBeAeHbI B Ta0n.2.1.

Ta6numa 2.1
XapakTepuCTHUKa TUIIOBBIX PEIIETOK C MEXaHU3UPOBAHHBIMU TPaOIISIMU
Pasmepsnl kanana | Ilno- | IIpousBogu- | Illupu- | Paguyc ot
Tumn nepen 1ab TEJIbHOCTh Ha mapHupa | Mac-
PEeIETKH PELIETKOM, MM | TIPOXO- | PELIETKH IO | pelIeT- | [0 HU3a ca,
HIUPU- 1"_]'[}161/1- aa BOIC W, KH PCUICTKH, KT
Ha Ha H, | PEWeT- | ThIC.M/CYT B ,M MM
B KA ’
PMMB- | 1000 1000 0,3 26 - - 1690
1000
MI'-9T 1000 1200 0,38 33 1425 2050 1320
MI'-7T 800 1400 0,39 35 1338 2100 1000
MI'-11T | 1000 1000 0,57 50 1520 2425 1500
MI'-10T | 1000 2000 0,74 65 1580 2550 1800
MI'-8T 1400 2000 1,25 110 1955 2550 1657
MI'-12T | 1600 2000 1,5 130 2175 2850 1870
MI'-6T 2000 2000 1,9 165 2675 2850 1951
MI'-5T 2000 3000 2,1 185 2175 3810 2690

CyTO4YHOE KOJIMUYECTBO OTOPOCOB, CHUIMAEMBIX C PEIIETOK:

Q, =

aN,,C
~ 365-1000°

Il @ — KOJMYEeCTBO OTOPOCOB, CHUIMAaEMbIX C PEIICTOK Ha OJTHOTO JKUTEINS B TOJ,
a=1,5-25 n/(x-tom); [1, m. 9.2.1.2]

Nbrc — IIPHUBCACHHOC YHCJIO JKUTEJIeH 1o KOJIMYCCTBY B3BCHICHHBIX BCUICCTB.

1o pacuetHoMy 3HaueHuto Q4 mogOupaercs Tunosas npoduika (Tad.2.2).




Tabmuna 2.2

TexHnyeckas XxapaKTepUCTUKA MOJIOTKOBBIX APOOUIIOK

IIpounsBonurensb- MonnocTs Pazmepsl Pacxon | Macca,

HOCTb, AJIEKTPOABUTATEIS pasrpy304HOro BOJIBI KT

Qg, KI/4 N, kBt OTBEPCTHS, MM M/

muMpuHa | jnHa |
b

300-600 20 230 300 2,9-5 437
1000 95,75 400 524 6-8 2000
2000 100 400 700 18 23070

Ipumep 2.1. PaccuuTaTh pemieTKy Mpu pacxojie CTOYHbIX BOJ Oy = 1 m/c.

1. Pa3mepsl kaHana nepes pemeTKon s MPSAMOYTOJIBHOTO CEYEHHUs KaHala
[6,7]. Pacxon Bo/bI, MOCTYNAONIMI HA OHY peuIeTKy, J, = 500 n/c, Vs= 0,83 M/c;
mpuHa B.= 1000 MM, ykiioH i = 8 %40 BBICOTA BOMIBI hy= 0,61 M.

[IpeaBapurenbHo no Tadm.2.1 BeiOMpaem nBe pemetku tuma MI-11T c
pa3mepamu kaHana pemetku 1400x2000 mm.

2. TpeGyeMasi IIIOIIAb PEIIETOK, M,

= :q_w_}

TV 1

g
3. Tpebyemoe uncio pabouux pemerok tuna MI™ — [1T°
F
0= — = 10 ~ 2wum.
w 057
[TpyuHMMaeM YuCIIO0 pe3epBHBIX PEMIETOK |
4. KonnuecTBO MpO30pPOB PEHIECTKU
S K, = 0.5
bh,V, 0,016-0,61-1
5. lllupuna pemeTku, m,
B, =S(n+1)+b, =0,01(54-1) +0,016 - 54 =1,394 < 1,520.

1,05=538.

6. JlnvHa ymmpeHus KaHana nepej peueTkou, M,
I, =137(1,520-1) =0,712; I, =0.51, =0,5-0,712 =0,36.

7. KoaddurmeHT MECTHOTO COMTPOTUBIICHUSI PEIIETKA

0 4
S 10
£ = /3() :1,83(Ej :1,03.

b
8. [loTepu Hamopa B peuieTke, M
2 2
h, = §V° P =103 083 3=011,
29 2-981

9. CyTo4HOE KOJTMYECTBO OTOPOCOB, CHUIMAEMBIX C PEIIETOK, M3/cyT,
o 2N, 892830
9 365-1000 365-1000




10. O6Bem ocajka 1Mo macce, T/CyT,
W =Q,»=2,03-0,75=152.

JUist  u3MenbuyeHus: OTOpPOCOB NPUHUMAEM CTaHAAPTHYIO MOJIOTKOBYIO
JTPOOUIIKY MPOU3BOAUTENBHOCTHIO 300 Kr/4.

11. O6m1ast cTpouTeNbHASI BBICOTA PEIICTKH, M,
H=h +h, +h, =0,61+011+0,3=1,02.

12. Inuna pemeTku
L=1 +1, +1, =0548+2,425+0,274 = 3,2471 .

[Tpunsitas pemerka Tuma MI-11T (aBe pabounx wm oaHA pe3epBHA)
yIIOBJIETBOPSIET HALLIEMY YCIIOBHIO.

3anepkaHre U U3MENbUYEHUE KPYIMHBIX OTOPOCOB, CONEPIKALIUXCS B CTOUHOM
BOJIE, CHOCOOOM TMOJBOJHOTO W3MEIbYCHHUS] OCYIIECTBISIIOTCS TPH TMOMOIIU
pemetok-npoounok. Ilogbop  pemeTrok-mpoOUIOK  ClieAyeT  MPOW3BOJUTH,
noyb3ysAch ykazanusamu FO.M.Jlackosa [5].

2.3. PacueTr mecKoJI0BOK

IIeckonoBku HGO6XOI[I/IMO npcaycmarpuBaTb B COCTaBC CTaHIIUH
OMOJIOTUYECKOH  OYHMCTKHU TOPOACKHX H OMM3KMX K HUM IO COCTaBy

MIPOU3BOJICTBEHHBIX CTOYHBIX BOJ MPOU3BOAUTENIBHOCTHIO Ooniee 100 m*/cyT [1, 1.
9.2.2.1]

[leckonOBKH mpeaHa3HAYCHBI JJIS BBIACICHUS W3 CTOYHBIX BOJ TSYKEJIBIX
MUHEPAJIbHBIX TpuMeced (raBHBIM oOpa3oM, mecka). OHH yCTaHABIMBAIOTCS
nepes OTCTOMHUKAMM.

[Io xapakTepy IBWXEHHsS BOJbI TIECKOJIOBKM TMOJPA3AeisAiOTCS Ha
TOpU30HTaNbHBIE (C KPYrOBBIM U  TNPSMOJWHEHHBIM JBUKEHHEM  BOJIBI),
BEPTHKAIbHbIC, TAHTEHIIUAIBHBIE U adpUpyeMble (C BHHTOBBIM ABM)KCHHUEM BO/IBI).
Ocanok B TECKOJOBKaxX BBIMAMACT TOJ ACHCTBHEM TpaBUTAIIMOHHBIX CWiI. B
MIECKOJIOBKAX 3aJep)KUBAETCS TECOK TUAPABIMYECKOW KpymHOcThio U, =
13,2...24,2 mm/c (necok kpymHocThbio He Oosee 0,15 MMm), 4TO cocTaBIsieT OKOJIO
65 % BCEro KOJIMYECTBA MECKA, COACPIKAIIETOCS B CTOYHBIX BOJIAX.

KonuyecTBo ocajka, BHIIAAAIONIETO B MECKOJOBKE, MPUHUMAETCS PaBHBIM
0,02-0,03 1 Ha omgHOTrO YeloOBeKa B CyTKH. BiaxkHocTh ocagka B cpegHeM 60 %,
mwiotHOCTs 1,5 T/M°. UHCIO IECKONOBOK IOJDKHO OBITH HE MEHee IBYX (Bce
paboumne).

Tun neckooBKH HEOOXOAMMO BBIOUPATH C YyY4E€TOM MPOU3BOIUTEIHHOCTU
O4HCTHON cTaHiuu. J{Is CTaHUMI MPOM3BOAHTEIBHOCTBEIO 10 50 000 m%/cyT
MOXHO TPUHSATHh TaHTCHIIMAJbHBIE TMECKOJOBKH, MPOWU3BOJUTEIHLHOCTHIO CBBIIIE
10 000 M%/cyT — rOPU30HTAIBHEIE, IPOU3BOUTEIBHOCTBIO cBbime 20 000 M°/cyT —
a’puUpyeMbIe.

PaccunThIBatoTCS MECKOJIOBKU TaKUM 00pa30M, 4TOObI B HUX BbINIAAANIN MECOK
U JIpyTHe TsDKEIble MHHEpajbHbIE YacCTUIbl, HO HE BBINAJal OCaJOK
OpraHUYEeCcKOro TMPOUCXOXKIEHUSA. PacyeT TOPU3OHTAIBHBIX M a’pUPYEMbIX
MIECKOJIOBOK MPOU3BOJIUTCA B CIAEAYIOIIEH IMOCIEN0BATEIbHOCTH:
1. 'mapaBauyeckuii pexxuM KaHaja nepe/i NECKOJIOBKOM:



Pacxon, 1/c
ITokazarenu as
qmax qmin qmid

[[Iuprna kanana, M
VKIJ0H KaHaa
CKOpOCTb B KaHaJIe
Hanonnenue, hg

Hs>hs>0,5 m.

2. Tpebyemast 1immHA TIECKOJIOBKH, M
L - 1000k .V H
S U o 1

rie Ks — koaddunmenT, 3aBUCAIUN OT KOHCTPYKIIUN MECKOJIOBKH, PUHHUMACTCS
paBHbIM 1,7[1],

Vs — CKOpOCTh IBHJKCHHSI CTOYHOM BOJIBI B TIECKOJIOBKE, M/C;

Uy — ruapaBindyeckasi KpyrmHOCTh, MM/C;

H; — pacuetnass rinyOMHAa TECKOJIOBKH, M.

[TokazaTenu npuHumarotcss o Tabmuuam [7]. [lo pacxomy u ckopocTu B
kaHaiie Oosiee 0,7 M/c mogOWpaeM MIMPUHY W TaKOW YKIOH KaHalla, 4YTOOBI
HarnosiHeHue hs 6wu10 He MeHnee 0,5. CkopoCTh U HamoJHEHUE OyayT pa3HbIMHU B
3aBUCUMOCTH OT PAcX0J0B CTOYHBIX BOJI.

3. [Inomaap 3epKajia NECKOJIOBKH, M2,
Fs = q_w ]
U
riae Oy — MaKCUMaJIbHO CeKYHIHBIN pacxo/, JI/c;
U — cpenHsist CKOpOCTh OCaXKICHUS TTecka, MM/C,

U =4U,*—(0,05V,) .

U sBasiercss pe3ynbTaToM B3aMMOACHCTBUSL TUAPABIMYECKONM KPYIMHOCTH

IIECKA ¥ TOPU30HTAJILHOM COCTABJISIOIIEH CKOPOCTH CTOYHOM BOJBI B IIECKOJIOBKE
V.

4. O6beM 00pa3oBaBIIEroCs MecKa 3a ABOE CYTOK (MPOAOKUTENIBHOCTD, B

TEUEHUE KOTOPOU JIOMYCTUMO HAKOIIJICHHUE MECKa)
aN, T

brc

* 1000 '
rac a— HOpMa BBIITIABHICTO OCaAKa HA OAHOI'O KUTCJIA B CYTI(I/I;
T — mpoAOKUTENBLHOCTD KOILICHHS TIECKA, CYT;
Nbrc — HpI/IBeI[eHHOG qucJIo )I(I/ITGJ'IGI‘/JI 10 KOJ'II/I‘-IeCTBy B3BCIHICHHBIX BCUICCTB.

2.3.1. I'opu3zoHTA/IbHBIE ECKOJTOBKH

CKOpOCTh CTOYHBIX BOJ MPU MAKCUMaJIBLHOM MpHUTOKE Vi = 0,3 M/c, npu
MUHUMAJIBHOM TipuTOoKe Viyin = 0,15 m/c. Ilpum 3Tux ckopocTsix npeObIBaHUsA
cTOYHOM BOJIBI B neckojioBke t = 30...60 c.

['uppaBnuyeckas KpymHOCTh TecKa, Bbimasiiero B ocanok Uy = 18,7...24,2
MMm/c. PacueTHas rimyOuHa neckosioBku npuHumMaercs ot 0,25 no 1 m.



OcHOBHbBIE JaHHBIE M0 TUIOBBIM TOPU3OHTAIBHBIM MECKOJIOBKAM C ILJIOCKUM
JHUILEM U MPSIMOJIMHEWHBIM IBUKEHUEM BOJIbI IPUBEICHBI B Ta0JI. 2.3.

Tabmuma 2.3
XapakTepucTUKa TUIIOBBIX TOPU30HTAIIBHBIX MTECKOJIOBOK
Pasmepsl, m
[IponyckHas Ynerno Hupuna Hanonxenne
CITOCOOHOCT®, . (rmyOuHa
3 OTJIEJICHUH, N Jnuna, L OT/IETICHUS, .
M~/cyT B MPOTOYHOMU
yacTtu), Hs
25 2 9 1,25 0,55
50 2 15 2,8 0,55
70 2 18 3 0,58
100 3 18 3 0,55
140 2 18 4,5 0,67
200 3 18 4,5 0,65
280 4 18 4,5 0,67

IIpumep 2.2. PaccunrtaTh MECKOJIOBKY MNPHU Pacxone BOABI Qumax=1,3 M3/C,
Qumin = = 0,96 M%/c.

1. ]_—[aHHLIG THUAPABIMYICCKOIO pacucTta IMOABOIAIICTO KaHala K OHHOﬁ
IICCKOJIOBKC:

PacueTHbIe JaHHbBIE Pacxon, n/c
Qmax = 1500 Omin = 960
VkioH | 0,0008 0,0008
Hupuna B, M 1250 1250
Hanonnaenue h, m 1,1 0,76
CkopocTh V, M/C 1,1 1,0

2. TpeOyemas nyMHA MMECKOJIOBKH, M
1000k V,H, 1000-1,7-0,55-0,3

S = = = 15 .
U, 18,7
3. Ilmomaas 3epkaja IeCKOJIOBKH, M,
G 1005 59
U 11,17
U =4U,> (0,05, ) =./349,69—225 =1117.
4. O0mmas mmpuHa, M,
B, =12 13429 4o
L, 15

S
5. [IpuHrMaeM YuCo0 MECKOJIOBOK N = 2 HA ocHOBaHuu [ 1, m. 9.2.2.1],
2<ng<8



B, 895

B=—%=-""-448,
n, 2
6. Ilo B, u Ls mogOupaem TUTIOBYIO MECKOJIOBKY C pa3MepaMu
B.run = 4,5 M YHCIIO OTACIECHUM N = 2,

s THII

Leywn = 18 M Hamonnenue Hg = 0,67 (cm. Tadd. 2.3).
7. O6beM 00pa3oBaBIIErocs MECKa 3a IBOE CYTOK (MIPOJIOJDKUTEIHHOCTD, B

TE€YEHUE KOTOPOIl TOyCTUMO HAKOIUIEHUE MECKa), M,
_aN,. T 0,02-92830-2 _a71

1000 1000
8. BricoTa cj10s mmecka, 3aHUMaeMOro B IIECKOJIOBKE, M,
W
= : _ 371 =0,023,

h =
SS ns LsmunB.Smun 3183

9. CTpOHTeJII)HaSI BBICOTA II€CKOJOBKU, M
H, =H,+h,+h +h =05+0023+03+03=1123,

rac hn - HCﬁTpaJIBHBIﬁ cliou MCKOY CJIOCM IICCKAa U ABUKCHHUCM CTOYHOU BOJBI,

npunumaemsiit 0,3-0,5 m;
hy — BbIcOTa O0OpTHKa, MprHKEMaeMas 0,3-0,5 m.

10. ITpoBepka
OcymectBisercss 1o (aKTUUYECKOM CKOPOCTH JIBIKEHMSI CTOYHOM BOJBI B

IECKOJIOBKE IPU MaKCUMaJIbHOM W MHUHUMAJIbHOM HPUTOKE CTOYHOM BOJBI.
dakTryeckass CKOpPOCTb HE JOJDKHA ObITh Oojee yeM pacyetHas 0,3 m/c npu
MaKCUMaJIbHOM IPUTOKE, a MHUHUMAaJIbHAsI CKOPOCTh AOJDKHA ObITh Oonbiue 0,15
M/C, HO MEHbIIIEe YeM (PaKTUIecKasi CKOPOCTh MIPH MaKCHMAJIbHOM TPUTOKE.

q 15
101 Vi = —— = =0.25, mlc.
" B "Hpe 2-45-0,67 e

q. 0,96
v i _ =018 m/c.
10.2. smin n B'm“”H 24,50,58 ’ M/C

s—s smin
10.3. TIpoBepka MO NPOJOJKUTEIBHOCTU MPOTEKAHUS CTOYHBIX BOJ TpHU
MaKCHUMaJbHOM MPUTOKE A0JkHA ObITh HE MeHee 30 c:
h 0,67
= =37,6>30c,

S

U, 00178

rae Us — daxkTudeckas CKOpOCTh OCaXICHHUS TMECKa MPU MAaKCHMaJIbHOM TIPUTOKE,
ompezenseMas HCXOAS U3 THUIIOBBIX Pa3MEpPOB IECKOJOBKHM OOpaTHO JACHCTBHIO

ITyHKTa 2.

2.3.2. I1eck0JIOBKH € KPYTOBBIM JABHKECHUEM BOAbI

ITeckonoBku ¢ KPYTOBbIM JABHXCHHUEM BOJbl OTHOCATCA K T'OPU3OHTAJIbHOMY
THUITY. PacueTr neckosoBOK ¢ KPYTOBbBIM ABWKCHUCEM BOJbI IMTPOU3BOAUTCA TAK XKC,
KaK 1 PaCuCT rOPpU30HTAJIBHBIX IICCKOJOBOK C HpHMOHHHCﬁHBIM JABHXKCHHUECM.

1. Tpebyemas qiirHa IECKOJIOBKH, M,
_ 1000k V H

S UO

2. dakTryeckas JUIMHA ITECKOJIOBKH, M,



D. B
L, =27 —=——2|,
2 2

D — nuameTp neckosioBku, M (Tadmn.2.4);
B, — mmpuHa Kojblia xkenobda, M (Tadi. 2.4)

Lf ZLs.
3. ITpoBepka
H
t=—>30 c.
U
[TocrnenoBaTenbHOCT,  JANBHEMIIETO  pacuera Takas Ke, Kak B

PAacCMOTPEHHOM BbILIE TTpUMepe 2.2.
OCHOBHBIE NaHHBIE MO TUIOBBIM IIECKOJIOBKAM C KPYTOBBIM JBUKEHHEM

BOJIbI IIPUBEJICHBI B Ta01. 2.4.
Taomumna 2.4

XapaKTepI/ICTI/IKa THUITOBBIX TOPU30HTAJIBHBIX IIECKOJIOBOK C KPYTI'OBBIM
ABHKXCHHCM BOJBI

[Iponycknas HuameTtp Paccrossnue | Paccrossuue | Paccrosnue | upuna | Ilupwm-
CIIOCOOHOCTD IECKOJIOB- MCKOY MCXKOY MCXKOY KOJIbI1a Ha OT-
KU, MM LIEHTPAMH OCSIMH OCSIMH ’Kenoba, | BomsIe-
Mg/CYT H/C IICCKOJIOBOK, IIOaABOASIIIC- IICCKOJOBKH MM TO
MM 'O JIOTKa U 1 KaMCpPbl JIOTKa,
KaMmephbl MepeKI0Ye- MM
NEPEKIIOYC- HHsA, MM
HUSI, MM
1400-2700 31-56 6000 4700 500 300
2700-4200 56-83 300
4200-7000 | 83-133 4000 2000 450
7000-10000 | 133-183 6500 4350 800 600
10000- 183-278 1000 5000 1000 600
17000
17000- 278-394 6000 2500
25000
25000- 394-590 11000 4850
40000
4000-64000 | 590-920 1600 1200
2.3.3. Aspupyemble IeCKOJIOBKH
Jist  a’pupyeMbIXx  TECKOJOBOK  pacueTHas TiyOWHa  TECKOJIOBKH
NPUHUMAETCS. pPaBHOM TMOJIOBMHE oOmel riyowns, T. e. Hs = 0,7...3,5 M.
I'mapaBauueckas kpynHocth necka U, = 13,2...18,7 mm/c. HHTeHCHBHOCTH

aspanuu Js = 3...5 MY/ (MZ-‘-I). [Ipn MakcuMaIbHOM MPUTOKE CKOPOCTh CTOYHBIX BOJ
Vs=0,08...0,12 M/c. OTHOIIICHNE IUPUHBI OTIEICHUS MECKOJIOBKHU K TiyouHe B:H
=15.

YacTuupl CTOYHOM BOBI MO ACUCTBUEM a’palliy JIBUKYTCSA MO CIUAPAIA U
BBHITIAJAIOT B MMPUAOHHON 00JIACTH B CTOPOHY a’spaTopoB. Bpems mpeObIBaHMs BOIBI
B IECKOJOBKE cocTaBisieT 2 — 3 MuH. OcaloK U3 a’3pUPyEMbIX IECKOJIOBOK
coaepxut 10 90 — 95 % mnecka.



Pacuer AOPUPYCMBIX TICCKOJIOBOK IIPOMU3BOAUTCA aAHAJIOTMYHO PpPaCUCTy
TOPU3OHTAJIbHBIX IIECKOJIOBOK.
OcHOBHBIC JAaHHBIC I10 THUIIOBBIM a3pPHPYCMbBIM IICCKOJIOBKAM IIPUBCJACHLI B

tabi. 2.5.
Tabmuma 2.5
XapakTepUCTHUKA TUIOBBIX a3PUPYEMBIX IECKOJIOBOK
[IponyckHast Yucno Paszmepsl, m Pacxon
. OTHo1IeHn
CHOCOOHOCTH | OTIEJNECHUH | mHpUHA | TIIyOWHA | JUTHHA BO3/yXa
3 € B/ H 3
, M /CyT , N B . H L , M/4
70 2 2 2,1 12 1,34 200
100 3 3 2.1 12 1.34 300
140 2 4.5 2.8 18 15 460
200 3 4.5 2.8 18 15 690
280 4 4.5 2.8 18 15 920

2.3.4. TanreHIMAJbLHBIE MECKOJOBKH

OCOOEHHOCThIO TaHTEHIMAILHOM TECKOJIOBKU SIBIISCTCS Majas TiyOuHa ee
IIPOTOYHOM YaCcTH M MOCTYIUICHWE CTOYHOW BOJBI IO KacaTenbHOM. Pacuer
NECKOJIOBKUA TMPOU3BOJMUTCS HUCXOMS W3 THUAPABIMYECKOW KpymHoctH 18,7 mwm/c.
Harpyska Ha MECKOJNOBKY NMpHUHHAMAeTCs Gs = 110 M*/(M>4) mpH MakCHMAambHOM
nputoKe; gs = 70 M%/(M>4) — MpH MHHEMAIBHOM TIPUTOKE. JIHaMeTp MeCKOIOBKH
MpUHUMaETCsl He OoJiee 6 M, TTyOrMHa — paBHOM MOJIOBUHE JUAMETpa.

[1nomane 3epkaiia BOAbI MECKOJOBKH

£ _ O

s

max v (%) 3
rae 0, — MakCHMMaJbHBIM PACXOJ CTOUHON BOIBI, M /U;

3/ 2
Js — TUJIpaBIMYECKas Harpy3Ka, M /(M -4).
3Has MJoIIaab 3€pKaja M 3aJaBIIMCh YHUCJIOM IECKOJOBOK, MOXHO
ONPEIEINUTh TUAMETP ECKOIOBKHU:

d:

|4F
.

KonuuecTBo 3aaep:kaHHOTO TIecka HaXOIUTCS 0 popmyJie

Q,

aN, T

brc

1000 °

2.3.5. IleckoBbI€e IJIOIIAAKHA

Jlist 00e3B03KMBAaHUS TIECKA, BBIMIABIIETO B MECKOJIOBKAX, CIY>KAT MECKOBBIC
TUIOIIAKY, TIPEJICTABIISIONINE COOOM KapThl, OTPAKICHHBIE BAIMKAMH BBICOTON 1—

2 M.

Harpy3ka Ha mmomiaaku (s He Oosee 3 M3/(M2-F011). [Imomanok HOKHO
OBITH HE MeHee TpeX. Ha cTaHmusIX mpou3BOIUTEILHOCTRIO 10 75 THIC. M3/cyT. IS
XpaHEeHHs TeCKa MPUMEHSIOTCS TIECKOBbIE OyHKepa, paccunTbiBaeMbie Ha 1,5 — 5-
CYTOYHOE XpaHCHHE.




Ipumep 2.3. OnpenenuTs pa3Mepsl NECKOBBIX IJIOMAI0K MPU KOJIUYECTBE
necka W, = 20 m*/cyT.

1. O6BeM ocazka B IO/, M3,

W, =W,T =20-365=7300.

2. TIowmap MecKoBbIX ILIOMAI0K, M7,
W 7300
qSS

[IpyHUMaeM TpH MECKOBBIE MIOMIAAKH IUIOMAab0 811 Mz, pazmepoM 24x34
M KaXKJasl.

IIpumep 2.4. OnpenenuTs pa3Mepbl MECKOBBIX OYHKEPOB ISl XpPaHCHUS
mecka B Kommaecte Qg = 4 M/CyT.

1. OGbem GyHKepa, M°, 38 5 CYTOK COCTABHUT

W, =Q.T =4-5=10.

2. byHkepa BBINOJHAIOT KPYIJbIMH B IUTaHE B KOJUYECTBE 2 MITYK C

BBICOTOIO H =2 wm. Torga

D:\/ 4-w | 410 _18
H-z-h \2-314-2

2.4. PacueT OTCTOMHUKOB

F= =24333.

OTCTOMHUKN OTHOCATCA K COOPYKEHHUSM OCBETJICHHUS CTOYHBIX BOJ,
KOTOPbIE PEKOMEHIYETCS MMPUMEHATh Ha OUUCTHBIX coopykeHusix cBoie 1000 m*/cyT
[1,m.9.24.1]

OTCTOMHMKM TpeaHa3HAYEHBbl ISl 3aJIepKUBAHUST W3 CTOYHBIX BOJI
HEPACTBOPEHHBIX IPYOOAUCIIEPCHBIX BEILECTB MPEUMYIIECTBEHHO OPTraHUYE€CKOTO
MIPOUCXOXKICHHUS O] IEMCTBUEM I'PABUTALIMOHHOM CHIIbL. [IepBUUHBIE OTCTOMHUKHN
UCIIOJB3YIOTCSL KaK JJIsi MpeABapUTEIbHOM, TaK U JJIs OKOHYATEJIbHOW OUYUCTKH
CTOYHBIX BOJI.

[To HampaBieHUIO JTBHXKEHUSI BOJbI OTCTOMHHUKU JIENSATCS Ha JBAa OCHOBHBIX
BHUJA: TOPU3OHTAJIbHBIE WU BEPTUKAIBHBIC; PA3HOBUIHOCTHIO TOPU3OHTAIBHBIX
OTCTOMHHUKOB SIBIISIIOTCA paJvajibHble. B TOpHU30HTAIBHBIX OTCTOMHUKAX BOJA
JIBUKETCSI TOPU3OHTAIBHO, @ B BEPTUKAJIBHBIX — CHU3Y BBEPX, B PAIUAIBHBIX — OT
IeHTpa K mnepudepun Wik oT nepudepun K neHTpy. KolmduecTBO B3BEIICHHBIX
BEIIECTB, BHIMAJAIONIMX B MEPBUYHBIX OTCTOMHMKAX, 3aBUCUT OT HA4aJbHOT'O MX
colep)KaHUs B TOCTYIAIOIIEH HAa OYHUCTKY CTOYHOM BOJIe, OT XapaKTEPUCTUKHU
npuMecer U MOPOJOJDKUTEIBHOCTH  OTCTauBaHMS. OcHoBHast  Macca
rpyOOAMCIIEPCHBIX B3BEIIEHHBIX BEILECTB BHITIaJaeT B OCaJOK B TeueHue 1,5 d.
CKOpOCTh OCXKJICHHS M TIOJIHOTA BBIJICJICHUS] U3 BOJIbI TOHKOJUCIIEPCHBIX YaCTHIL
3aBUCAT OT UX CIIOCOOHOCTHU K arjioMepaliyu.

BbiHOC  B3BEIIEHHBIX BEIIECTB U3 TMEPBUYHBIX OTCTOMHHMKOB  JJIs
nocienyroneil OUOJIOrM4ecKOl OYMCTKA CTOYHBIX BOJ B OuOopUIbTpax u
a’POTEHKAX HE JOJDKEeH ObITh Oosee 150 mr/n. KonmnuecTBO B3BEIICHHBIX BEILIECTB
B OCBETJICHHBIX CTOYHBIX BOJIaX MPH BBITYCKE UX MOCJE MEPBUYHBIX OTCTOMHHUKOB
B BOJOCM JIOJDKHO  COOTBETCTBOBAaTh TPEOOBAaHHUSAM  MPABHUI  OXPAaHBI
MMOBEPXHOCTHBIX BOJ OT 3arpsi3HEHUN CTOYHBIMU BOJAMH.

B ocCBeTIIEHHBIX CTOYHBIX BOJIaX, MOJABAEMbIX Ha JBYXCTYIIEHYATbHIC
a’POTEHKH, a’pOTEHKU C TOJHOM MUHEpaIu3alMedl Wia WM Ha YaCTHYHYIO
OUUCTKY, KOHIEHTpalMs B3BECHU HE HoOpMHUpyeTcs. KoauyecTBO MNEepBUYHBIX



OTCTOMHUKOB MPUHUMAETCSI HE MeHee [JByX. I[Ilpyu MHUHUMAIBLHOM 4YHUCIE
OTCTOWHUKOB pacyeTHBhI 00bEeM WX HEoOXomuMo yBenmnuuBath B 1,2-1,3 pasa.
Bp160op Tuma OTCTOWHWKOB, UX YMCIIa U KOHCTPYKIIMH JTOJDKEH MPOU3BOIUTHCS HA
OCHOBE UX TEXHUKO-7’KOHOMHUUYECKOTO CPABHEHUS C YUETOM MECTHBIX YCIOBHUU.

BepTukanbHble OTCTOMHUKY MIPUMEHSIOT IPU HU3KOM YPOBHE IPYHTOBBIX BOJ
u pacxone crouHbix Boa go 20 000 M3/cyT. ['opu3oHTaNBHBIE W pagUAIbLHBIE
OTCTOMHUKH  TMPUMEHSIIOT  HE3aBUCMMO OT  YPOBHS  TIPYHTOBBIX  BOJ,
TOPU3OHTAIBHBIE - TOpU pacxoae cBeime 15 000 Mg/CYT, pagldaIbHBIE U C
BpaIAIONIUMUCS PaCHpeIeTUTEIbHBIMA YCTPOUCTBAMHU - TPU PACXOJE CBBIIIE
20000 m*/cyr.

HNcxogupiMu TaHHBIMH JJISI pacdyeTa OTCTOMHUKOB HE3aBUCHMO OT MX THIA
ABJISIIOTCSI:  PacXoJl CTOYHBIX BOJ, HadaJbHasi U KOHEYHAasi KOHIIEHTpaIuu
B3BCILICHHBIX BEILIECTB.

Tpebyewmsrii apdexT ounctku, %,

I = Cen;cexloo’

en

riae C, - KOHIEHTpaIMs B3BEIISHHBIX, MI/JI; B CTOYHOM BOJIE, ITOCTYMHAIOIICH B
OTCTOMHUK;
C.. - KOHIIEHTpallMsl B3BEIICHHBIX BEIIECTB Ha BBIXOJE W3 OTCTOMHHKA (HE

6omnee 150 mr/m).
['unpaBnmuyeckas KpyImHOCTh, MM/C,

U, - 1000k,

t kset H set

set
hl

rae {e - IPOIOIKUTENBHOCTE OTCTaMBaHMs, IIPUHUMaeMas ucxoad uz C, U 2, 1o
[9, Taba. 12.1];
Ko - KOO HUIUEHT UCTIONE30BaHUS 00BEMA;

H set

)
Ny

H, - BBICOTa 30HBI OTCTAaMBAHUS;

N, - kodhduIMeHT, 3aBUCAIIMA OT CBOWCTB B3BEIICHHBIX BEIIECTB,
MPUHUMAEMBIN MO uepTexy [1];
h, - BBICOTaA 30HBI OTCTaWBaHUs B Ja00OpATOPHBIX ycaoBusx: hy= 0,5 m.
BrnaxxHocTh ocaika OBITOBBIX CTOYHBIX BOJ NpUHUMAaETCs paBHOU 95 %
IPY CAaMOTEYHOM yHaneHuu ocaaka u 93,5 - 94 % - npu ynaJieHuH TUTYHXEPHBIMA
HacocamMu. KoOJIMYECTBO BBIFPY)KAEMOr0 OCajka HEOOXOAUMO OMNpPEACNsSTh B
3aBUCUMOCTH OT MPUHATOTO 3P(HEKTa OUMCTKH CTOUYHBIX BOJI.
KonnyecTBO 0cazka, BRIIIAAAIOMIETO B OTCTOMHHUK, M3/cyT,
Qg = 22 —Ca)
(100 - Pyq) 7 myg 10
IIe 7,4~ INOTHOCTH Ocamka, | T/m° ;

P..q - BIAKHOCTB ocanka, 94 — 96 % [1, n. 9.2.4.8];
Q, - MaKCHMAaJbHBIA CYTOYHBIA PACXO/I, M/ CyT.

VYnanenue ocagka W3 IEPBUYHBIX OTCTOMHHMKOB OCYIIECTBJISETCS TOJ
IUAPOCTATHYECKUM JABJIICHHEM HE MeHee 1,5 M BOA. CT. WIM IUIYHXKEPHBIMU
HacocamMu. OOBEM HIOBOM KaMmepbl MPUHUMAETCS PAaBHBIM  KOJIMYECTBY
BBINAJAIONIET0 OCajJKa 3a IMepuoja He Oosiee 2 CyT, MPU MEXaHU3UPOBAHHOM



yIaJeHUH oOcaJKa - IO KOJMYECTBY BBIMAJAIONIET0 ocagka 3a 8 4. [[uametp
WIOBBIX TPYO ISl yIaideHHusl Ocajgka U3 OTCTOMHUKOB MPUHUMAIOT He MeHee 200
MM. [1, m. 9.2.4.7].

Bricota 60pTa OTCTONMHUKA HaJ MOBEPXHOCTHIO CTOYHOM BOJBI MPUHUMAETCS
0,3m[1,m 9.24.11]

2.4.1. I'opu3oHTAIBHBIE OTCTOMHUKH

['opu3oHTaIbHBIE OTCTOMHUKM MPEJICTABISIIOT COOOM MpPSMOYTOJbHBIE B
IUIAaHE, OTKPBITBIE pE3epByapbl € MPUAMKOM JUIsi cOOpa BBINABLIETO OCaJKa,
OOBIYHO pacmojaraéMblM B Hadalle CoopyXeHus. JlJii TOpPU30HTaIbHBIX
OTCTOMHUKOB TIiyOMHa MNpPOTOYHOM Yacth mnpuHumaercs 1,5-3 M, BbIcoTa
HEUTpaJIbHOrO cJ1os - Ha 0,3 M BbIIIE JHUIA HA BBIXOJIE U3 OTCTOMHUKOB.

[TonGop TUMOBOTrO OTCTOMHMKA OCYIIECTBISIETCS POU3BOJILHO.
[Tocne mogbopa TUIIOBOTO OTCTOMHMKA MPOBEpsETCs (PakTHUecKas CKOPOCTh
CTOYHOU BOJIBI:

V, = Ow ’
3.6H_.B_.n

set —set” 'set

o 3.
rae J, - MakcCHMaIbHBIA PacXoJl CTOYHBIX BOJ, M /C;
B, - mmprHa THTIOBOTO OTCTOMHUKA, M;

H,, - TiIyOrHa MpOTOYHOM YacTH OTCTONHUKA, M.
Nget — YACJIO OTIEIICHUM.
[Ipon3BOAUTENBHOCTD OJTHOTO OTCTOMHHUKA, M/,
Oset = 3’6Lset Bsetkset (UO - V)!
rae L, u B, - pa3Mepbl THIOBOTO OTCTOMHHKA;
v - BEpTUKaJbHAas cocTaBisiromas [1].

OcHOBHBIC JaHHBIC TIO TUTTOBBIM TOPHU30HTAIBLHBIM MTEPBUYHBIM OTCTOMHHUKAM
MIpUBEICHBI B Ta0I. 2.6.

Tabnnna 2.6
Texaudeckas XapaKTepUCTHKA THITOBBIX TOPU30HTAIBHBIX MIEPBUYHBIX
OTCTOMHHMKOB
OTCTOMHHUK

IToxa3arenb LIMPUHOU, M

6 9
JnuHa, M 24/30 30/36
['unpaBnuyeckas riryouHa, M 32-44 | 3,2-4,4
Pacuetnas riiybuna, m 3-4 3-4
Pa6ounii 06beM, M 536/690 | 1050/1260
Pa3mepsl ceueHus OTBOAAIICTO JIOTKA C 3y0UYaThiM 450%600 | 600x900
BOJIOCIIMBOM, MM
Harpy3ka Ha BoocCiuB, M/c 54 8,6
O6BEM HIIOBOTO MIPUAMKA, M 17 31




Ilpumep 2.5. PaccuuTtaTh TOPU30HTAIBHBIA OTCTOMHUK TIPU PaCXOAe
CTOYHBIX BOZ Oy = 5400 M*/u = 1,5 m%/c = 1500 s/c. KoHIeHTpaIus B3BEIICHHBIX
BEIIIECTB B MOCTyMmaroIieit crounout Bone Ce, = 280 mr/mn, Temnepatypa t =13 °C.

1.TpeGyembriit 3 PeKT OUUCTKH

2= Ca —Car 100 = 280150 100 = 46,4 %.
280

en
2. I'mppaBinnyeckast KpyITHOCTb YaCTHI] B3BEIIEHHBIX BEIIECTB

U = 1000ksetHset — 1000- 0’5 -3 = 1,712 MM/C-

0 n, 0.22
t . ksetHset 720 0'5 ) 3
S€ hl 0’5

3. ITpou3BOANTENBHOCTH OJHOTO OTCTOMHUKA, Mg/‘-I,
O =3,6L B KU, —v)=36-05-36-9-1,712 =998,44.
e Lgt — ITIMHA OTCTOMHUKA, M, (CM. TabuI. 2.6);
Bt — mupuHa oTcTOMHUKA, M, (CM. Tabm. 2.6).
4. Yucno otaenenuit ucxons us [1, m. 9.2.4.3]
2<ng <8,

q, 5400

n = = =
Q. 99844
[IppHUMaeM K yCTaHOBKE Nggt = 6.
5. KonnuecTBo ocajka, M3/q,

q,(C,, —C..) 5400(280 —150)
Qmud = 4 = 4 = 11’7’
(100-P, ,)7me10°  (100-94)1-10
6. BricoTa ciost ocagka, M,
h_ A 24-T 117-24.2

* ng,L,B 6-36-9

set —set —set

=0,29 < (0,3..0,5),

rae T — nepuoj Mexay YUCTKaMu, IPUHUMAEM 2 CYT.

IIpoBepka.
1. ITo Bpemenu npeObIBaHUS B OTCTOMHHKE, U,
t = Wset _ nset Lset Bset H set _ 6-36-9- 4’4 _ 1,58
., ., 5400
2. Ilo ¢dakTrdeckoit CKOPOCTH, MM/C,
d, 5400 6.3

‘T 36n,B_H, 366944

set set
2.4.2. PagnajJbHbIe OTCTOMHUKH

PanunanbHblil OTCTOMHUK MPEACTABISIET COOON KpYIJIbIA B TJIaHE pe3epByap
U ABJISICTCS PA3HOBUIHOCTHIO TOPU30HTAIBHOTO OTCTOMHHKA.

CrouHasi BoJa MOJAETCA B LEHTP OTCTOMHWKA CHU3Y BBEPX U JIBUKETCS
paguagbHO OT IIEHTpa OTCTOMHMKA K mepudepur, H3MEHSIS CKOPOCTh OT
MaKCHMAaJIbHOM B IIECHTPE OTCTOMHHUKA JI0 MUHUMAaJIbHOM Ha TiepudeprH.

['mybuna mnpoTouHoil uactu oTcTOMHHMKA Hg = 1,5..5 M. BeicoTa
HelTpaapHoro ciios h = 0,3 M, quameTtp oTcToriHuKa Dget HEe MeHee 18 M.

[Ipon3BOIUTENBHOCTD OJTHOTO OTCTOMHUKA, M3/q,



O = 2,8K

r1ie Ket — 1011 paguanbpaoro pasex 0,45,
Dget - TMamMeTp OTCTOMHUKA, M;
d - TMaMeTp BIIYCKHOI'O YCTPOWCTBA, M;
Up — ruapaBingeckasi KpymHoCTb.
[Tocne mombopa TUIMOBOTO OTCTOMHUKA TIPOBEPSETCS (paKTUUECKasi CKOPOCTh
CTOYHOM BOJIBI:

(Dset2 —d 2)UO’

set

V, = % ~5..10 mm/ c,
36n,7-(R/2)-H,

set
rAe Ny, - YUCIO OTCTOMHUKOB;
R - paguyc oTcToiHMKA, M;
H,, - IyOMHa NPOTOYHOM YaCcTH OTCTOMHUKA, M.

OcCHOBHBIE [TaHHBIE MO TUIOBBIM PATUANBHBIM TEPBUYHBIM OTCTOMHHUKAM
pUBEAECHBI B Ta0Md. 2.7.

Tabnuma 2.7
XapaKTepI/ICTI/IKa THUITIOBBIX paaraIbHbIX IICPBUYHBIX OTCTOMHHUKOB
Huamerp | I'myOGuna npotou- | PacuerHslii 00bem Pacuernas O6beM 30-
OTCTOMHUKA HOW 4acTH OTCTOMHOM 30HBI, MPOITYCKHAs HBI OCAJIKA,
Dset, M Hset , M M CIIOCOOHOCTD, Mg M

18 3,1 783 550 120

24 3,1 1400 930 210

30 3,1 2190 1460 340

40 3,05 4560 3054 710

50 4,7 9220 6150 920

54 5.7 10600 7000 1040

Mpumep 2.6. Paccuntarth paamaabHbIi OTCTOMHHUK M Oy = 7200 M/ = 2

m>/c = 2000 n/c, C,, = 300 mr/m, t = 18 °C.
1. Tpedyembliit 3pdekT ounucTku, %,

5=Ca=Cayno-

en

[IpuHuMaeM paauanbHbIi OTCTOMHHUK auamMeTpoM 30 M C BBICOTOM 30HBI

M100 =50 %.

. . 3
oTctanBanus 3,1 M 1 00beMOM OTCTOMHOM 30HEI 2190 M.
2. 'unpaBnuueckasi KpyIHOCTh YaCTHII B3BEIIEHHBIX BEIIECTB, MM/C,

1000k, H 1000-0,45-3,1
Tk " oasayE
t setHset 640( ! e j
set h 0.5

. 3
3. IIpon3BOAUTEILHOCTH OJJHOTO OTCTOMHHUKA, M/,

Oy = 28K, (D, —d*)U, = 2,8-0,45(30% —17)1,68 =1903.
4. Yucno OTCTOMHUKOB
2<ng <8,
_q, _ 7200 _ag

n. = = =
g, 1903

[IpuHUMaeM 4MCII0 OTCTOMHUKOB PABHBIM 4.
" 3
5. KonuuecTBo ocajka, 3aJ1ep>KaHHOr0 B OTCTOMHUKAX, M /4,



q,(C., —C.) _ 7200(300-150)

= = =216,
O (100—P_,)7..,,10*  (100—95)1-10*

6. [IpoBepka.
6.1. [1o Bpemenu npeObIBaHNs B OTCTOMHUKE, U,

t = Wset — nsetﬂ-(Dset2 —d 2)Hset — 4. 3’14 : (302 _12) : 3!1 =121
Qw 4q,, 4.7200 T
6.2. I1o dakTH4YeCKON CKOPOCTH, MM/C,

v _ q, ~ 7200 B
" 36n,7-(RI2H, 36-4-314.15/2-31

2.4.3. BeprukajbHble OTCTOMHUKHU

BepTukanbHBI OTCTOMHUK MPEACTaBISAET COO0N KPYTJIBIN B TUTAHE pe3epByap
c koHmueckuMm pgHumeM. CToyHas BoOJa TMOCTYyHaeT IO IEHTpPajIbHOW TpyOe B
HIDKHIOIO YacTh OTCTOMHMKA, MEHSIET HalpaBJEHUE JBHXKCHUSI C HUCXOJSIIETO Ha
BOCXOJisilliee U cobupaercss B cOOPHOM KOJBIEBOM 3kenobe. PacueTHas BpicoTa
30HBI OCAXJECHUSI NpuHUMaeTcs oT 2,7 ao 3,8 M. JluameTrp oTcTroiiHMKa 4-9 M.
BricoTa HelTpansHoTro ci10s 0,3 M. CKOpOCTh CTOUHOM BOJIBI B IIEHTPAIbLHOU TpyOe
He Oosee 30 Mm/c, a B HIENH MEXIYy HWKHEH KPOMKOHN IEHTPAJIbHON TPYOBI U
MOBEPXHOCTHIO OTpakaTeapbHOro mura He Oonee 20 mm/c. Jjisi OTCTOMHHMKOB
nuaMeTpoM 4 u 6 M JuaMeTp BIyCKHOM TpyObI paBeH 1 M, quameTpoM 9 m — 1,2 M.
[Tpon3BOAUTENBHOCTH OJTHOTO OTCTOMHUKA
Oset = 2'8kset(Dset2 - dz)(UO —V),
r7ie Kset — JUIS BepTUKaIbHOTO paBeH 0,35;
Dget - TMamMeTp OTCTOMHUKA, M;
d - TnaMeTp BIIYCKHOT'O YCTPOWCTBA, M;
Up — ruapaBiandeckasi KpymHOCTb.
OcHOBHbBIE TaHHBIE TIO TUIIOBBIM BEPTHKAJIbHBIM MEPBUYHBIM OTCTOMHUKAM
13 cOOPHOTO kKeJe300eToHa MPUBEICHBI B Ta0I1.2.8.

Tabnnna 2.8
XapaKkTepUCTHKA TUIIOBBIX BEPTHUKAIBHBIX TIEPBUYHBIX OTCTOMHUKOB

Huametp BricoTa, M [TponyckHas
OTCTOMHUKA, oomias IWIHHIPHYECKON | KOHMYECKOH | CIIOCOOHOCTD,

M YacTu YacTH J/c,
npu I'=1,514

4 59 4,1 1,8 8,6

6 6,9 4,1 2,8 19,3

9 9,3 4,2 6,1 43,5

Ipumep 2.7. PaccuutaTh BepTHUKaIbHBIA OTCTOMHUK s (,, = 800 M/,
C., =300 mr/m, t =20 °C.
1. TpebyeMblit 3P dHeKT OUUCTKU

Qzﬁloozwloozso%_
300

en
2. I'mapaBnuyeckast KPYIHOCTh YaCTHI] B3BEILICHHBIX BEIIECTB, MM/C,



U, - 1000k, Hy, _ 1000-0,35-38 166

n, 0.22
. Koot H oo sa0f 0:35-38
h 0,5

3. ITpon3BOAUTENBHOCTH OJHOTO OTCTOMHUKA, MS/II,
Oy = 28K, (D,  —d?)U, =28-0,35(9% —1,2%)1,66 =129,4

4. Ynucno OTCTOMHUKOB, IIT.,

2<ng <8,

800
Nt :q_W:—:6’2
O 1294
[IpyHMMaeM MIECTh TUIIOBBIX BEPTUKAIBHBIX OTCTOMHUKOB JTHAMETPOM 9 M,
BBICOTOM ITUIMHAPUYECKON YacTh 4,2 M ¥ KOHUYecKoi 5,1 M (Tabm. 2.8).

. 3
5. KonmdecTBo ocajka, 3aep>kaHHOTO B OTCTOMHUKAX, M/,

Q,(C. -C.) 800(300 —150)
Qmud = 7 = n = 2’4
(100-P_)7.,10° (100-95)1-10

1

[IpoBepka:
o 0.785_.(D..  —d*)H._n, 0,78509"-12")-38-6 18
q., 800 '

2.5. Pac4yet coopykeHHi, YJIyYIIAIIUAX POUECCHI OTCTAUBAHMS

B o0ObluHBIX MEpBUYHBIX OTCTOMHUKAX 3aaepxkuBaerca 30-50 % Bcex
COJEpKAaIMXCA B  CTOYHBIX BOJAaX HEPACTBOPEHHBIX Ipumeced.  [lns
UHTEHCU(UKAIIMK TIpollecca OTCTAauBaHUS PEKOMEHAYETCS NPHUMEHSATh TaKue
COOpPYKEHMsI KakK Ipea’paTropbl, OMOKOAryJsTOpbl, ocBeTiuTenu. Ilpeasparus
IpelycMaTpUBaET MPEABAPUTEIbHYIO a3pallMi0 CTOYHBIX BOJ] 0€3 MPUMEHEHUs WU
C IPUMEHEHUEM aKTUBHOTO wia. [IpeaspaTopel ycTpauBaroTcs nepest NepBUYHbIMU
TOPU30HTAJIbHBIMA OTCTOMHMKAMHU B BHJIE€ OTAEJBHBIX, NPUCTPOECHHBIX WM
BCTPOCHHBIX COOPYKEHUW. BHOKOArysmsTopsl M OCBETIIMTENIN  IPEACTABISIIOT
co00Oll TMEepBUYHBIE OTCTOMHUKH B BHUIE COOPYNKEHUH, COBMELICHHBIX C
BEPTUKAJIbHBIMU OTCTOMHUKaMU. [IpeaspaTopbl, OMOKOAryJIaTOpbl U OCBETIUTEIN
MPUMEHSIOTCS HA CTAHLMSIX OYUCTKHU KaK C a3pOTEHKaMU, Tak U ¢ OMoUiIbTpamu.

2.5.1. IIpeaszpaTopsl

Haunbonee wacto mpea’paTopbl YCTpamBalOT C TOPU3OHTATHHBIMH
OTCTOMHHUKAMHU. YMCIO CEKIMU OTIEJIBHO CTOSIIMUX MpPea’paToOpoOB NMPUHUMAEMCS
HE MeHee JBYX M 00e cekiuu padoune. [IpomomkuTenbHOCTh adpaiiil CTOYHOU
BozbI cocTaisieT 20 muH. KommuectBo momaBaemoro mia MoxeT ObiTh 50-100 %
136bITOUHOT0, a GuoruieHkn - 100 %. KommuecTBo Bo3myxa - 5 M°/M° CTOYHOI
BOJIbI.

Dddekr ouncTtku B oTcToMHMKaX Kak 1mo BIIK,y, Tak ¥ 1Mo B3BeHIEHHBIM
BEILECTBAM 3a CUET IPUMEHEHUS MTpea’paTopoB noskiaercs Ha 20-25 %.

[Ipy mojmaue akTUBHOrO Wja B MPea’paTophbl JOMYCKAETCS BO3MOXKHOCTH
perenepanun una. OO0wveM pereHepatopa cocrtapisier 0,25-0,3 obmero oobema
npea’paropa. Perenepaiiysi akTUBHOT'O UJ1a IPOUCXOUT 24 4.



['myOuna mpeaspaTopa MpPUHUMAETCS PaBHOM TNIyOWHE MPOTOYHOM YaCTH
OTCTOWHMKA.
OGBeM IpeaspaTopos, M,
Wy, = (Qw + g, )t ,
e g, — 00bEM 1101aBaEMOr0 aKTUBHOTO UJIa, M3/,

. 3
Qw - PacUeTHBIN pacxo/ CTOYHBIX BOJM, M /;
t, - IEPUOJI adpallviH, Y.

[ToTpeOHOE KOMMYECTBO BO3TyXa, M3/,
Qair = qu,
rae J - yAeNIbHBIM pacxo[] BO3ayXa, MM,
Ipumep 2.8. Paccunrtats mpeaspatop st Oy = 7200 m/4, C,, = 400 Mr/m,
Len = 200.
1. TpebyeMbliit 3 (hHeKT OYUCTKU B OTCTOMHUKE, Yo,

= Cen - Cex 100 = 400150 100 = 62,5 %
400

en

[IpumeHenne mnpea’spaTopa TMO3BOJSET JOCTUTHYTH JaHHOTO 3ddekTa
OYHCTKH.
3
2. Kon-Bo oOpa3oBaBierocsi akTHUBHOIO UJjia, M /4,

_ 08C, +k4L;, —a,)d,  (0,8-400+0,3-200-12) - 7200
‘ (200-P )yai 10* (100-99,3)-1-10*
1€ (at— CM. 11.7.8.
3. O0BEM KaMephl IIpearpaliuu, M3,

W, = (g, +0, )t, =(7200+3785) -% = 2526,2.

. =3785,

4. I1nomaae 3epkaia BOABI, M
Fo =W,/ H,=2526,2/3,1 = 14,9,
Hp = Heet = 3,1.

5. Bp = Bset: 9 M; np = nset: 8.
6. Inuna npeaspatopa, M,
F
Lo fe BOGT4_, )
n,B, 8-9

7. ITorpebHOE KOJI-BO BO3IyXa, M/,
Qair = J(Qw +q, ) = 5(7200+378,5) = 37892,5.

2.5.2. BnokoaryJsiTopbl

Ha 6a3e BepTHKaIBHBIX OTCTOMHUKOB MPOCKTUPYIOTCS OUOKOATY IS TOPHI.

[TpoAomKUTENBHOCTh adpalliid € M30BITOYHBIM AKTUBHBIM WJIOM WJIU
OMOJIOTMYECKOH TUIEHKOH cocTaBisgeT 20 MUH.

KomnyecTtBo momaBaeMoro u30bITOYHOro akTuBHOro miua 50 wmmm 100 %,
ouonornyeckor teHku — 100 % mocnme 24 W adpanuud B pereHeparope.
KomnunuecTBo Bo3nyxa 5 MM CTOUHOI BOJIEI.

CkopocTh CTOYHOM BOJIbI B 30HE OTcTanBaHus He 6osee 0,5-0,85 mm/c.

CHmwKeHHEe  KOHIEHTpAIlMM  3arps3HEHUs B OHMOKOAryJisiTOpe: 10
B3BellleHHBIM BemiecTtBaM Ha 70 %; mo BIIK o - Ha 30 %.



OGBeM Kamepbl OHOKOATY AN, M,
Wbc = (qw = Obe )tbc 1
rAe gy — 00bEM o 1aBaeMOi OMOJIOTHYCCKON TIJICHKH, M3/
Ow - PACUCTHBIN PACXO CTOYHBIX BOM, M /d;
tye - mepuoa Ouokoaryssiuu, npuaumaem 0,33 .

2.
HJ'IOHIaI[B 30HBI OTCTaBaHUI, M .

W
F 8.C

set qget y
TJIC Ofset — TUAPABITHYECKAS HAPY3Ka Ha 30HY OTCTAHBAHHS — He Goiee 3 M>/M’.
Ipumep 2.9. Onpenenuts pazMepsl OUOKOATYJIATOPA, €CIU U3BECTHO: (y =
= 880 Mm%/, C,,, = 400 mr/m, Ny = 92830.
1. TpebyeMbriit 3 (HeKT OYUCTKU B OTCTOMHUKE, Yo,

9= Con = Cox 100 = 400150 100 = 62,5 %.
400

en

2. KonndectBo 00pa3oBaBIIeiics: OMOMIICHKH, M3/cyT,
o - 28No,-2Q, _ 28-92830-15-21120
® (100-P,,)7,,10° (100 —96)1-10*

rae 28 - HopMma oOpa3oBaHUs OMOIUICHKM Ha OJIHOTO MPUBEAEHHOTO JKHUTENS IO
BIIKy, r/gemn-cyT;

~57,06,

N,,. - IpuBeneHHOEe uncio xuteneit mo bITKy;

a; - BBIHOC OMOIUIEHKH U3 BTOPUYHOTO OTCTOMHUKA C OYUIIIEHHOM BOJOM,
N N 3

Q,, - MaKCUMaJbHbBIN CYTOUHBIM pacxoj CTOUHBIX BOJI, M /CYT;

R,, - BIQXHOCTb OMOIIEHKH, P, = 96 %;

3
Vbp, - TLIOTHOCTH OUOILIEHKH, y,, < 1 T/M".

 Q,, 57,06

“P 24 24
3. O6BEM KaMep GHOKOAryIAIIH, M,
Woe = (Qw - Obe )toe = (880 + 2,4)-0,33 =291,2.
4. IInomaas kamep OMOKOATyJISILINH, M2,
W 22
H.. 3,8

rae Hgt — pabouas riryOMHA OTCTOMHONM YacTH BEPTUKAIBLHOTO OTCTOMHMKA, Hget =

3,8 ([1], Tabm. 31).
5. II;momaas 30HBI OTCTAaUBAHUS, M2,
(a, +6,,) _ (880+2,4)

qset
6. OO0mast IwIoma b OMOKOATYISITOPOB, M2,

=241 u.

set

=2941.

Fgen = Feot Fset = 76,6 +294,1 = 370,7.

7. Pacu€THBIN 1uamMeTp OJTHOro OMOKOAryysToOpa, M,



2<n, <8,

4F 4.370,7
D, = |—¥ = '~ = [787 =87.
"\ n,, 3146

[IpuHuMaeM BoceMb THUIIOBBIX OMOKOAryisiTopoB I =9 m.

8. KommuecTBo ocajka, MS/CyT,
Qu(Ce, —Cy) 21120(400 —150)
Qmud = 4 +pr = 4
(100—-P,,4)7mqg10 (100-95)-1-10
9. KonnuecTBO mogaBaeMoro BO31yxa, MS/‘-I,

+57,06 =105,6

rneJ=>5 MM,



I'1aBa 3. PACUET COOPYKEHUH IO YINIOTHEHUIO OCAJIKA
3.1. Pacyer nioynjioTHUTe I

NnoymioTHuTenu mnpeaHa3HAuYeHbl JJIs TOBBIMICHUS KOHIIEHTpaIuu JIMOO
JUIS. aKTUBHOTO WJia, JTUOO0 ISl a3pOoOHO-CTaOMIIM3UPOBAHHBIX OCAAKOB. [ 3TOM
eI JOMYyCKaeTCcsl MNPUMEHEHHE WIOYIUIOTHUTEICH TIpaBUTAIMOHHOTO THIIA
(BTOpUYHBIE OTCTOMHUKH, OCBETJIMTEIIM CO B3BEUICHHBIM CJOEM OCAaJIKa,
(bIoTanMOHHBIE YCTAaHOBKHA, MEMOpPAaHHBIE MOIYIW U 1p.). Jns uHTeHCUbUKaIH
paboT COOpyKEHUM TPaBUTAIMOHHOTO HWJIOOTIEACHUS JOMYCKAeTCsS MPUMEHCHHE
TOHKOCJIOMHBIX Moxayeit [1, m. 9.2.9.1].

Uucno wIOYIJIOTHUTENEH IIPUHUMAETCS HE MeEHee JBYyX, MpuueM o0a

pabouue.
3.1.1. PaguanbHble YIVIOTHUATEJIH IS AKTUBHOTO MJIA

Cornacno CII [1] nmpu HNpOEKTHUPOBAHMM PaAUATbHBIX WJIOYIUIOTHUTEIEH
(puc.3.1) cienyer NpuHUMATD:

- BBIITYCK YIUIOTHEHHOT'O OCaJKa MOJl TUAPOCTATUYECKUM HAIlOPOM HE MEHEe
1 Mm;

- WJIOCOCHI WJIM UIIOCKPEODI I yAAJICHUsI 0CaJIKa;

- I0J1Javy WJIOBOW BOJIbI U3 YIJIOTHUTEJEH B a3POTEHKH CAMOTEKOM.

Pacder wioymioTHUTENNEH CBOAUTCS K OIpeieieHro paboyero oorema W:

W=qi,

rae (i - paCXOJ aKTHBHOTO MiIa, M /4;

t - IPOJOMIKUTENBHOTO YIUIOTHEHHUS, Y, MPUHUMAETCs 1o Tadi.3.1.

I[To pabouemy o0bemy W  BbIOMpaeTcs THUIOBOW WIIOYTIOTHUTENb.
XapakTepucTuKa WIOYIJIOTHUTENIEH MpuBeaeHa B Taou. 3.2.

B kauecTBe paaMalbHBIX WIIOYIUIOTHUTENEH HCMOIb3YIOTCSd BTOPUYHBIE
paanagbHbIE OTCTOMHUKH.

Ipumep 3.1. PaccuntaTh WIOYIIIOTHUTEIb PAIMAIBHOTO TUIIA JIJI1 CTAHIIUU
C @9POTEHKAMH Ha MOJIHYI0 OMOJIOTHYECKYIO OUUCTKY MPOU3BOAUTEIHHOCTRIO Qy =
= 75000 M3/CyT. BIIK;y crounoit »xuakoctu L., = 250 Mr/a, KOHIEHTpalus

M30BITOYHOI0 aKTUBHOTO WA ;= 4 1/, HadyajabHas BiIaXHocTh mita P = 99,3 %.
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Puc.3.1. Cxema paouanvrnozo

UTIOYNIOMHUMEISL:
1 - noaBoAsIIMI TPYOOIIPOBO;
2 - TpyOOIpPOBO/I OTIOPOKHEHHUS;
3 - OTBOIAIINI TPYOOTIPOBOT;

4 - TpyOONpOBO/ BBIITYCKA MJIA;
5 - unoBas KaMepa;

6 - pactipenenuTenbHas yaa,

7 - MJI0COCHI

Taomuma 3.1

HapaMeTpLI YILUIOTHCHUA M30BITOYHOI'O aKTUBHOT'O MJIa B paanalbHOM

YIUIOTHUTENE
XapakTepucTruka U30bITOYHOTO Bnaxunocts |IIpomoimkurens-
aKTUBHOT'O WJIa aKTUBHOTO | HOCTB YILIOT-
nia, HEHUS, U
%
NnoBas cMmech U3 a’pOTEHKOB ¢
KoHIIeHTparenr 1,5-3 v/n 97,3 5-8
AKTUBHBIH WO W3  BTOPUYHBIX
OTCTOMHUKOB C KOHIIEHTpauueu 4 r/n 97,3 9-11
AKTUBHBIA HMJI U3 30HBI OTCTAMBaHUS
a’POTEHKOB-OTCTOMHUKOB v 97 12 -15
KOHIeHTparmein 4,5 — 6,5 r/n
Ta0muma 3.2

XapaKTepI/ICTI/IKa THUITIOBBIX paJHUaJIbHbIX HHOYHHOTHHTCH@ﬁ.



HNuamerp| O0bem W, M ['my6una H, | TunoBoit

D, m M MPOCKT
30HBI | MUJIOBOM [THpa-| 30HBI
OTCTa- | 30HBI | BJIU- |OTCTa-

NBAHUA YCCKasl| UBa-
HUA
18 | 788 | 10 | 37| 31 Jeoz-2-%
24 | 1400 | 280 | 3.7 | 31 | gyp.p.88
75
30 [2190 | a0 | 37| 3 Jeo22- 2
W0 |40 | SIS | 435 385 | ggp5.0
50 | 9200 | - — [ 47 :
54 10500 - 57 :

1. [IpupocT aKTHBHOTO HJIa
P, = 0,8CCdp + kgl—en;
rae Cegp — KOHIIEHTpAIMs B3BELICHHBIX BEIIECTB B CTOYHOH BOJIE, MOCTYNAIOIIEH B
aspoTeHK, Ceqp = 150 mr/i;
Ky — K03 dunuent npupocta, Ky = 0,3;
L., — BIIK;, mocTynaroiiieit Bobl,
t.e. P;=0,8-150 + 0,3-250 = 195 mr/m.
2. MakcumanbHO€  KOJMYECTBO MWJIa € yderoM KoddduimeHTa
HEPAaBHOMEPHOCTH
Jmax = 1,5P;=1,5- 195 =292,5 mr/m.
3. PacxoJ1 akTUBHOTO HJja
_ JQn  292,5-75000
% 243,1000 24-4000
4. O06beM yIUIOTHUTEIIS
W = qit = 225,4-10 = 2254 M°,
rae t=9...11 g cormacuo Tadm. 3.1.

=2254 0%y

Wl:ﬂ'
n,
2<n, <8,

Ho 3uauennio W TpHHAMAETCS THIIOBO# YIUIOTHHTENb Auamerpom D = 18
M, Iomanaeo gauima F = 250 M2, BBICOTOM MpoTouHOM yact h = 3 m. B sToMm
ciyuae otHomienue D/h = 18/3 = 6 coorBercTByeT TpeOoBaHusM [1].
5. KosnuecTBO yIsIOTHEHHOIO MJIa, M/
100-P, 100-99,3
Og =G =224 ———=
100-P,, 100-97,3
rjae P, - BTaXXHOCTh U30BITOYHOTO UJ1a U3 BTOPUYHBIX OTCTOMHUKOB, P, = 99,3 %;
P, - BIaXXHOCTH YIUIOTHEHHOTO Ocajika, mpuHumaercs P, = 97,3 %.
6. KomnuecTBO OCBETIECHHOW JKHJIKOCTH, IOJy4YarolIelcss B Ipolecce
YIUIOTHEHUS, M3/q,

58,6,



o —q PP 99549937973 _je0e
100—P, 100-97,3

OcBeTiieHHas KHUOAKOCTb U3 YHJIOTHI/ITGJIeﬁ moaacTcCss B aSpOTCHKMU.

3.1.2. BepTukajbHble YIVIOTHUTEJH ISl AKTUBHOTO MJIA

[Ipu nmpoekTupoBaHUN BEPTUKAJIBHBIX WJIOYIUIOTHUTENEH (puc.3.2) ciemyer
MIPUHUMATD:

- tuameTp He 6oree 9 Mm;

- yroJ HakJioHa aHuma 50°;

- JaBJICHWE WJIa HEMPEPHIBHOE IO/ THAPOCTATHYECKUM HAIOPOM HE MEHEe

1,0 m.
o I-I
Puc.3.2. Cxema sepmukanvroco
& UTIOYNJIOMHUMENIA.!
N 77
1 - nogaya CTOYHOM KUJKOCTH;
7 2 - IeHTpaJibHas TpyO0a;
s = 3 - JIOTOK JUIsl OCBETJICHHOU
a=200 BOIH)I'
-~ i ~
j | 4 - 0TBOJI OCBETIICHHOU BO/IBI;
S - OTpakaTeIbHBIN ITUT.
S

.
LS ¥
I 11

BepTukaiabHblii WIOYIUIOTHUTENIb JUIS AaKTUBHOTO WA IIOCNIE TTOJTHOU
OHMOJIOTMYECKON OYMCTKH MPUMEHATH HE PEKOMEHTYCTCS.
Pacyer BepTHKAIBLHOTO HIIOYTUIOTHUTEIIS CBOAUTCS K ONPEICIICHUIO MOJIC3HON
TUTOMIAIA TTOTICPEYHOT0 CEUSHUS WIOYIUIOTHHUTENS Fy M Tulomamy momnepedHoro
CeUeHUs IISHTpaIbHOU TpyObI f.; :



S G4
“36v’ " 3600V,
r7e () — KOJMYECTBO OCBETICHHOI KHIKOCTH, M° / d;
V — CKOpOCTh BOJIBI B OTCTOWHOM 30HEe WioymioTHutens, V = 0.1 mm/c;
V.; — CKOpPOCTh ABWXKCHHUS CTOKOB B IICHTPaJIbHOW TpyOe, MpUHHMAaeMas IO
HOopMmaM He 6outee 0,1 m/c.

ITo obmel mnomamu F,+ f., onpenenserca nuamerp yrmoraurens:

4(Fu + fC.t) < 9./l/l
n
rae N — KOJMYECTBO YIUIOTHUTENEH, N > 2.

Pacyer mnpomsBomMTCS Ha OCHOBAaHWU TAPaMETPOB HMIIOYIUIOTHUTEIS
(Ta61.3.3).

D=

Taomuna 3.3

HapaMeTpH M30BITOYHOTO aKTUBHOTO HJIa B BCPTHUKAJIbHOM MJIOYIIJIOTHUTCIIC

Xapakrepructuka u3opiTounoro | Baaxknocts | [Ipogomku- | CkopocTb
aKTHUBHOTO HJIa YIJIOTHEH- | TEJIBHOCTH | JABYKEHHUS
HOTO aK- |yIJIOTHEHHUS, | )KUKOCTH,
TUBHOTO q MM/C
una, %
AKTUBHBII WO W3  BTOPUYHBIX 98 10-12 0,1
OTCTOMHUKOB C  KOHIIEHTpauueu
4 1/n
AKTUBHBIN W U3 30HBI OTCTaWBaHUS
a’POTEHKOB-OTCTOMHUKOB C 98 16 0,1
KOHIIeHTparuel 4,5-6,5 r/n

B kadecTBe WIOYIUIOTHUTENCH NMPUHUMAIOTCS NEPBUYHBIE BEPTUKAIBHBIC
OTCTOWHUKH, OCHOBHBIC pa3Mepbl KOTOPBIX MPUBEIEHBI B Ta0. 3.4,
Tabnuua 3.4

XapakTepuCTUKa EPBUYHBIX BEPTUKAIBHBIX OTCTOMHUKOB

TULOBOi Jnametp, M BricoTa, M Pacuernas riy-
HDOCKT i i _ |OuHa IpOTOYHO
p orcToji- [ICHTPAIIb- | LIWIHH- | KOHMe qacTH, M
HOM pUYECKOM | CKOM
HUKA
TpYyObI 4acTH 4acTH
902-2-19 4 0,7 41 1.8 3,8
902-2-165 6 1,0 4.2 3,3 3,8
902-2-166 9 14 4.2 5,1 3,8
. [Inomans, M° O0neM, M°
TunoBou
LMAJIAH]T-
HpOeKT HEHTPaIL. uyec- KOHHUYECKOMN
oOmas HOM nosesnas | Do
TOVGLL KoM 4acTu
Py 4acTu




902-2-19 | 12,55 0,38 12,11 51,50 8,35
902-2-165 | 28,30 0,78 27,50 119,00 32,00
902-2-166 | 63,60 1,55 62,05 | 263,00 71,30

Ilpumep 3.2. PaccuutaTh BEpPTUKAIBHBIA  WIOYIUIOTHUTENb  JUIS
M30BITOYHOTO aKTUBHOIO WJla, YCTAHOBJICHHBIM MOCIE a’pOTEHKOB Ha HEMOJIHYIO
OMOJIOTUYECKYIO OYUCTKY JJIsi CTAHIIMM OYMCTKU MPOU3BOAUTEIBHOCTBIO Q, =
25000 Mg/CYT. BIIK cTounoi Bojsl Ly = 200 M1/, KOHIIGHTpAIUsl U30BITOYHOTO
aKTUBHOTO Wjia a; = 4 1/11.

1. I[TpupocT akTUBHOTO UJIa, MT/1I,
Pi = 0,8Cqp + KyLen = 0,8 - 150 + 0,3 - 200 = 180.
2. MakcuManpHOE KOJHMYECTBO HJla C Yy4eToM Kod(dduimenra
HepaBHOMepHOCTH K =1,8, /M,
Jmax = 1,8P; =1,8 - 180 = 324.
3. Pacxoa akTUBHOTO HJa, M3/q,
 Jw @, 32425000
243,1000 24-4-1000
4. KonmM4ecTBO YIUIOTHEHHOTO M, M/,
0 =G 100-P,, 8437 100-99,3 295,
100-P,, 100-98
rae P, - BIQXHOCTh YIDIOTHEHHOTO ocajnka, cornacHo CHull [1, Tabn. 57] P, =

98 %.
o 3
5. KonnuecTBO OCBETIICHHOM KUIKOCTU, M /a:

o} =84,37 .

P P -
ql = qi —en & _ 84’37M — 54’8 .
100—P, 10098
6. HOHe3HaH IJ101IaAb HOHepeqHOFO CCUCHUA I/IHOYHHOTHHTGHH, M2,
4 _ 948 1559

" 36V 36-01
7. TIomma b MOMEPEIHOrO CEeUSHHS LICHTPATbHOI TPYOBI, M7,
P 548
“" 3600V, 3600-01
8. O0uias miomnaab WIOYIJIOTHUTES, M2,
fon =F, + f, =152,2+0152=152,35 .
9. lmameTp yIJIOTHUTENS TIPU OOITIEM KOJIMYeCTBE Ux N = 3
4F,,, [4.152,35
°= " 314-3 =1/64,69=8,04.
10. JlmameTp 1eHTpaIbHOU TPYOBI, M,

d,, =1128 | fer _ 1108 /%52 =0,25.
n

11. BeicoTa mpoTOYHOM YaCTH WIOYIUIOTHUTENSA, M,

h, =3,6vt=36x01x11=396,

rae t=11 49 (cm.tabm. 3.3).
12. BeicoTa 1 00beM KOHYCHOM YacTH HJIOYIUIOTHUTEIISI COOTBETCTBEHHO, M,

=0152,




h, =(R-r)tg50 =(4,5-0,2) x11918 =512,
e R i I — paguyc MIOYIUIOTHUTENIS ¥ PaJNyC HAKHETO OCHOBAHHS KOHYCA, M,

h, (D7 + Dd + 4?) = 314512

4n
13. BeicoTa cTOsIHUA Wiia B KOHYCE, M,

h =h 510 | 180 40y
W, 11385 !

rae W — KoJIn4ecTBO YIUIOTHEHHOTO Ujla B OJJHOM WJIOYIUIOTHUTENE MPU yAaICHUU
3.
yepe3 8 4, M”;

W, = x (92 +9x0,4+0,42) =113,85.

W = 8x29,5

=786,

14. OOuras BpICOTa UIOYIUIOTHUTEIIS, M:
H=h,+h +h+h +h =03+396+05+0,3+4,24=9.2,

rae h, — BeIicoTa cTpouTeNnbHBIX 60pTOB, h,= 0,3 M;
h, — BbICOTa IIPOTOYHOM YacTH;
h — paccrosiHme MEXKIy OTpa)kaTCIbHBIM IIMTOM M HH30M IIEHTPAIbHOM
TpyOBI, h=0,5M;
hn, — BeIcOTa HewTpanbHOTO Citost, h, =0,3...0,5 M;
h; — BeICOTa HA.
[Tpuaumaem H = 9,0 m.

3.1.3. YI1oTHUTEI U JJI a3PO0OHO-CTA0WIN3UPOBAHHBIX 0CA/IKOB

Cornacuno CII ynmioTHeHHe a’pOoOHO-CTaOMIM3UPOBAHHOTO OCAJKa CIIETYET
npeaycMaTpuBaTh WM B OTACIBHO CTOSIIIMX WJIOYIJIOTHUTENSAX, WIA B
CTIEIMAIBHO BBIJICJICHHON 30HE BHYTPH CTa0WUIN3aTOpa B TeUEeHUE HEe Ooee S u.

IIpumep 3.3. Paccuurars YIUIOTHUTEIIb IS a’poOHO-
CTAOMIM3UPOBAHHBIX OCAIKOB MPU Qpug = 8 Mg, Qi=37,5 M/,

1. OGbEM YIIIOTHATESL, M,

W =(Q, , +Q)t=(8+375)-5=227,6.

2. Yucno yniaoTHUTENEH, €CIW MPUHATh B KAayeCTBE WIIOYIUIOTHUTENEH
NEpPBUYHBIE BEPTUKAJIBbHBIE OTCTOMHUKA AuamMeTpoM 6 M U 00beMOM
HWIMHAPpUYECKo yactu 119 M

2<n<8§;
_W 2216,
w, 119 !

rae  W; — 06beM THIIOBOTO YIUIOTHHTEIS, M (CM.TabuL. 3.4).
3
3. KonudecTBO yIIOTHEHHOTO Wja, M /4,

r7ie Pen— BIQXXHOCTh CTAaOUIIM3UPOBAHHOTO Ocajka, %o,
_ Qg Prua + QP _ 8x95+37,5x99,3 _935.
! Quug +Q, 8+375 o

Pex — BI1aQXXHOCTB YIUIOTHEHHOTO OCAJIKa,
Pex=96,5...98.5 %.

o 3
4. KonnuecTBO MJIOBOM BOIBI; M /4,




P, —P
= +Q)—0 % — (84375 =
ql (Qmud Ql)loo_ Pex ( )>< 100_97’5

NinoBast Boja U3 yIUIOTHUTENEN HAIIPABIIAETCS B adPOTEHKU. E€ 3arpsi3HeHus
coctaBiaroT: 1o BIIK,g - 200 mr/1, mo B3BemIeHHBIM BemecTBaM - 10 100 mr/m.

985-975 _ ..,



I'1aa 4. PACUET COOPYKEHMI IO CEPAXKUBAHUIO OCAJIKA

COpakuBaHue Ocajika WJIM €ro MHUHEpAIU3alHs MPOTEKaeT MoJ JCHCTBUEM
MHUKPOOPTaHU3MOB.

B 3aBucuMocTM OT BHJa HUCIOJB3YEMBIX MHUKPOOPTaHU3MOB IS
cOpaXMBaHMsI OCaJKa COOPYKEHHS KJIAaCCUPUIUPYIOTCS Ha aHa’poOHbIE U
a’poonsie. K aHa’pOOHBIM COOPY)KEHUSM OTHOCATCA: CENTHKHU, JIBYXbSIPYCHBIC
OTCTOMHUKH,  OCBETJIUTEIU-TIEpETHUBATENH, MeTaHTeHku. K a’spoOHbIM
COOPY’KEHHUSAM IO COpakKMBAaHUIO OCaJIKa MPUHAJJIEKAT adPOOHBIE U KOHTAKTHBIC
CTaOMIIH3ATOPBI.

BbI100p TOr0 MIIM MHOTO COOPY>KEHHS 3aBUCUT OT MPOIYCKHOW CLIOCOOHOCTH
Qw ouuctHO# cranmuu. CormacHo AaHHBIM [8,10] TEXHMKO-PKOHOMHYECKAs
EJIECO00PA3HOCTh HCIIOJIB30BAHUSA 3TUX COOPYKCHMM B 3aBHUCHUMOCTH OT Q
CJIeIyIOIIas:

Qw<10Mcyr  — cemruku;

Qu <10000 M>/cyT — ABYXBAPYCHBIE OTCTOHHHKH;

Qw <30000 M3/CYT — OCBETJIMTEIN-TIEPETHUBATEIH;

Qu <50000 M>/cyT — a9pOBHBIEC CTAGUITH3ATOPSL;

Qy >50000 M>/CyT — METAaHTCHKH.

4.1. AHa3pPOOHBIE COOPYKECHUS

O6paboTka ocaaka 3aKJIYaeTcsa B pa3lokeHuu (cOpakxMBaHUU) €ro
OpPraHUYECKON YacTH C MOMOIIBI0 aHAdPOOHBIX, T.€. KUBYIIMX 0Oe€3 KucIopona,
MUKpoopranu3moB. [Ipouecc pa3noxxenus nmporekaeT B 1Be (a3bl. B nepsoil dasze
OpraHhyecKkue BemiecTBa (OCNKH, XHUPbI, YIIEBOABI) pPACHaJaroTCs 10 KHUCIOT
KUPHOTO psinma. Bo BTOpoit (aze KUCIOTHI KUPHOTO psia PaCHICTUISIOTCS C
o0pa3oBaHWEM METaHa, YTIIEKUCIOTHI U CEPOBOAOPO/IA.

4.1.1. CenTuku

Centuku NPUMEHSIOTCA U1 MEXaHUYECKOM OYUCTKH CTOYHBIX BOJ,
NOCTYNAONIMX Ha MOJIs MOA3EMHON (QUIbTpalMy, NecYaHO-TPaBUKHbIE (UIBTPHI.
B 3aBucuMOCTH OT pacxojla CTOYHBIX BOJ INPUHUMAIOTCS CIEAYIOLIUE THIIbI
CENTUKOB:

- OJ[HOKAaMEepHEIE MPH pacxoze Meree 1 M/cyT;
- IByXKaMepHbIe pH pacxoze 10 10 m>/cyT;
- TpexKaMepHsIe pu pacxoze omee 10 m>/cyT.

IIpumep 4.1. Paccuurarh centuxk s npousBoautesnbHoctTH Q, = 15
m>/cyT npu umcie xuteneit N = 120 gen.

1. ITosHbI# pacyeTHBIM 00BEM CETITHKA, M,

W, =kQ, =2,5%x15=37,5,
rae K — KpaTHOCTh CyTOYHOTO MPHUTOKA, TIPU PACXOJIe
Q, >5m°/cym, k22.5.
2. O0beM UJIOBOM YaCTH CENTUKA
W= aNT (100 - P, ;) kK, _ 0,7x120x 365(100—95) x 0,7 x1,2

= =12.9 2,
1000(100—-P,.,) 1000(100—-90)




rae a— Hopma ocaaka Ha 1 wen, a =0,7 n/cyr;
T — IpOJIOKUTENBHOCTh XPAHEHUS OCa/IKa B CENTUKE, CYT, 1=365 cyT;
Pmug — BIQXKHOCTB CBIPOTO Ocanka, Pmyg = 95 %;
Pmig — cpemHss pacyeTHas BIAKHOCTh ocanka, Pnig = 90 %;
k; — koaddunment, yuntbiBaronuii 30 %-Hbli pacnaz ocaaka, Ky = 0,7
ko — koaddunmenT, yuutsiBaromui, 9ro 20 % ocazka OCTaBIIIETCSA B CEITHKE
JUIS MHOUIMPOBAHUS CBEXKUX MOpLUi ocanka, K, = 1,2.
3. Ywuciio kaMep IpHHUMAEM PaBHBIM TpeM, N = 3.
4. O0beM Kamep omnpeiesIseM COTJIacHO:
- 00beM nepBoii kamepsr Wy = 0,5, Wi =0,5-12,9 = 6,45 M?’;
- 00beM BTOpoit kamepsl W, = 0,25, Wi = 0,25-12.9 = 3,22 M
- 00beM Tpetheit kamepsl W3 = 0,25, Wi =0,25-12.9 = 3,22 M
B cenrTukax, BBITIOJHEHHBIX W3 OCTOHHBIX KOJEI, BCE KaMmephl CIICIyeT
IPUHUMATh PABHOTO 00bEMa.

4.1.2. IByXbsSIpyCHBbIE OTCTOHHUKH

JIByXbsipyCHbIE OTCTOMHUKH (puc. 4.1) ciyXar A OCBETJIEHHsS CTOYHOU
KHUJKOCTU M COpa)KMBaHUS BBINABILErO ocajka. B BepxHeil yacTu OTCTOMHHKA
UMEIOTCSl MPOTOYHBIE XKeynoba, a B HIWKHEH — cenTuueckas kamepa. CrouHas
KHUJKOCTh TIOCTYNAaeT B TMPOTOYHBIE Keno0a, KOTOphle paboTaloT —Kak
TOPU30HTAJIbHBIE OTCTOMHUKHU. OCaXXIaroIIMecs] YaCTUIbI Yepe3 MIETU MONaJatoT B
cenTuueckyro kamepy. COpOKEHHBIH OCaJoOK yJalsieTcss MO WIOBOM TpydOe moA
TUAPOCTATUYECKUM HAIIOPOM.
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Puc. 4.1. Cxema 08yxvapycno2o omcmouHuxa.
1 — 70TKM 1JIs1 OCBETJICHUSI CTOYHBIX BOJI; 2 — HEUTpAIbHBIN cllok; 3 —
CenTHYeCKas Kamepa; 4 — ujoBast Tpyoa; 5 - MOIArOIIHIA JIOTOK

(pacnpenenuTenbHbINA JOTOK);
6 — OTBOIAIINI JIOTOK OCBETJIEHHON BObI

Pacuer ABYyXbBSIpYCHOro OTCTOMHHMKAa COCTOMT B OIPEIEICHUH Pa3MEpPOB
MPOTOYHBIX JKETOOOB U CENITUYECKON KaMephl.



IIpumep 4.2. Paccuurtarh ABYXBSPYCHBIA OTCTOMHHUK Ha MaKCHMAJIbHYIO
CYTOYHYIO IpOH3BOAUTENnsHOCTh Q, = 9 000 M>/cyT. [IpHBeIeHHOE YHCIIO KUTEIeH
no bIIK;; Ny = 20000 uen. Cpenmssisi 3uMHsIS TeMmIeparypa CTOYHBIX BOJI
cocrasisieT 12 °C.

1. Heobx0quMast [IOMa b KHUBOTO CCUCHHUS XKemoda, M2,

Q. __ 900 _
86400v  86400x0,002 '

r7ie V — CKOPOCTh CTOYHBIX BOJI B JKeJI00e, V<2 Mm/c.
. 3
2. Ilone3HbIit 00bEM BCEX KEIIO00B, M,

W = Qu T= 9000 1,5=561,6;
24 4
Tr=15.
[To mome3HoMy 00BEMy BceX KEJIOOOB BBIOMpAETCS THUITOBOM OTCTOHHUK
(Tabn.4.1).

[Mpuaumaem oTcroitHukH quamerpoM D = 12 M (TumoBoii mpoekt 902-2-70);
mEpuHa xkenoda b = 2,5 m, nuHa sxemoda CoOOTBETCTBYET AUAMETpy, T.e. |= 12 M,
BBICOTA TPEYroJIbHOM YacTH *kemoda hy = 1,5 M, BbIcOTa MPSAMOYTOJBLHOW YacTH

hor = 1,3 M.
3. ITmomans )KUBOrO CEYEHHS OJTHOIO 0CATOYHOrO Ker00a
bh, 2,5%x15 ’
w, =bh +7 =25x13+————=512m",

4. Heo0Xx0auMO€e 4iciI0 OTCTOMHUKOB
W 52

= ~ 50,
on 512x2

r7e N — Y4KCIIO JKEJI000B B OTCTOMHHUKE, N = 2,
W 561,6

v N = e~ 12x2xs12 Y
Tabnuna 4.1
XapaKkTepUCTUKa ABYXbIPYCHBIX OTCTOMHUKOB
Howmep Huamerp Ob6mas | Hlupuna BeicoTa
TUIIOBOTO | OTCTOMHMKA | BBICOTAa | Keylo0a | TPeyrojbHOW | MPAMOYrOJBHOW | KOHUYECKOM
IIPOEKTa D, m H, m b, m YacTH Jkesnoba | yacTu xkenoda 4acTu
hir, M Npr, M CEITHKA
Neon, M
902-2-73 6 7,6 1,8 11 0,7 1,6
902-2-72 9 8,5 2,5 1,3 1,0 2,5
902-2-70 12 9,4 2,5 15 1,3 3,4

[IpuHMMaeM K yCTaHOBKE MATh JABYXbBSIPYCHBIX OTCTOMHUKOB C pa3MepaMH:
D =12 m; H =9,4 m; Tunoroii nmpoext 902-2-70.
5. T'uapaBnuyeckass KpYIHOCTb YacTHIl, 3aJIEPKUBAEMBIX B OTCTONHUKE,

MM/C;

UO = = =
36T 3,6x15
6. O0muii 00BeM HUIOBBIX KaMep, M,

H

9.4

=018,




_ kW,N  1,3x50x 20000

¢ 1000 1000
rame K — xoadduiueHT u3MeHeHUs o0beMa CeNTHYeCKOW Kamepwl. Ecim B
CEeNTUYECKYIO0 KaMepy ABYXbAPYCHBIX OTCTOMHHMKOB MOAAETCS MJI U3 adPOTEHKOB
Ha TIOJHYIO OYMCTKY WJIM OMOIUIEHKa OT BBICOKOHArpy>KaeMbIX OHO(QUIBTPOB, TO
o0bem ee yBemuuuBaercs Ha 70 %, K = 1,7 npu nomade B ceNTHYECKYIO Kamepy
WJIa U3 OTCTOMHUKOB HA HETIOJHYIO OYUCTKY 00beM ee yBenmmuuBaetcs Ha 30 %; K
= 1,3 mpu momade OCBETJICHHOW CTOYHOM BOABI W3 OTCTOWHUKOB Ha IMOJIS
¢mibTpanuu 00beM CENTUYECKON KaMepbl JOMyCKAaeTCs yMEHbIIATh He 0oJiee 4yeM
Ha 20 %; W; — o0beM cenTthyeckoil Kamepbl ABYXBSIPYCHBIX OTCTOMHHKOB Ha
OJIHOTO Y€JIOBEKa B I'0J, JI; 3aBUCUT OT CPEIHEU 3UMHEU TEMIIEPATYPbl CTOYHOMN
BOJIBL:

CpeIHsIsl 3UMHSSI TEeMIIepaTypa

=1300,

CTOUHBIX BOM, *C.ovvevevn 6 7 8,5 10 12 15 20
00BEM CENTUYECKON KaMephbl Ha OJHOTO YEJIOBEKA
1:3 4'0)1 01 SRR 110 95 80 65 50 30 15

N prL — mpuBeaeHHOE Ynciio xKuTeaeh mo bITK .

7. O06beM cenTUUECKON KaMephl OJTHOTO JIBYXbIPYCHOT'O OTCTOMHHMKA, M,
Wen 1300

N

CenTtuyeckass kamepa 3aHUMAaeT KOHUYECKYIO M YaCTUYHO HUJIMHIPUYECKYIO YaCTH
JIBYXbSAPYCHOTO OTCTOMHMKA. J[HUIE cenTHuecKol KaMmepbl MPEeACTaBISIET cOO0U
OMPOKUHYTHIM yCEUEHHBI KOHYC C YIJIOM HakJIOHa 00pa3yrolied K TOpU30HTY,
paBHbM 30°. Torma W, =W +W,.

W, = =260

8. O6BEeM KOHHUYECKOH YaCTH CENTHYCCKOM KAMEphI, M,

2 2
W,, = hy, - = 1,54319X12° g8y
3" 4 3 4

9. O6beM MUIMHAPUYESCKON JaCTH CENTHYSCKON KaMephl, M,
W, =W, -W_, =260-1281=1319.
10. BeicoTa UMIIMHAPUYECKON YaCTH CENTUYECKON KaMEepBhI, M,
ho = 4N, _ 4x1319 _
o aD? 314x122

11. HeoOxoanmasi cTpouTeNbHasi BBICOTA ABYXbIPYCHOTO OTCTOMHUKA, M,

+h,,=03+28+05+11+34=81,

H=h +h+h, +h

cil

rae h, — BeIcOTa OOpTa OTCTOWHMKA HAJ YPOBHEM *KHUIKOCTH, h, = 0,3 M;
h — ryOuHa ocamo4Horo kenoba, M;
h, — BbIcOTa He#TpanbpHOro cinost, h, = 0,5 M.

4.13. OcBeT/IMTEJIH — IEPEerHUBATEIH

JIJis OCBETJIEHHUS CTOYHOM KHJIKOCTU M COpa)KMBaHUS BBIMABIIETO OCAIKa
CIIy’KaT OCBETJINTENU-NieperuuBarenu (puc.4.2).



Wis

a4°

Jo°

Puc.4.2. Cxema oceemaumens-nepecnueameisi.

1 — nonaromuil JOTOK; 2 — JIOTOK Ui YJaJ€HUs KOPKH; 3 — COOpHBIM JIOTOK;
4 — unopacrpeaenuTeabHas Tpyoa; 5 — TpyOa i yaaneHus: Kopku; 6 — mojaromas
TpyOa; 7 — oTCTOIHAs Kamepa; 8 — oTpaxaTeNIbHBINA IUT; 9 — kKamepa GIOKYISANN;
10 — umoBas Tpy6Oa; 11 — xamepa msi cOpakuBaHus ocajka; 12 — tpyba s
COpPOKEHHOT0 0Ca/iKa; 13 — JIOTOK /17151 OCBETICHHOM BO/JIbI

OH COCTOWT M3 OCBETIMUTENSA C €CTECTBEHHOM a’palyell U KOHLIEHTPUYECKU
pacnoyIoKEHHOr0 BOKpPYr Hero mneperHuBaresisi. CToyHas BoJa IO JIOTKY
HaIpaBJsIeTCs. B LEHTPAIbHYIO TpyOy C OTpakaTeIbHbIM IIUTOM. Pa3HOCTH
ypoBHel Bojabl B JoTke U B ocBemutene (0,6 M) oOecrneunBaeT JBUXEHUE
XKUIKOCTU B LEHTpanbHOU TpyOe co ckopoctbio 0,5-0,7 M/c, yTo cnocoOCTBYyeET
3acachIBAHMIO BO3[yXa U3 aTMoc(epbl. BogoBo3ayiHas cMech MonajgaeT B Kamepy
Gaokynsauuu, B KOTOpoH HaxoauTcs npuMepHo 20 MUH, a 3aTeM IMOCTyHaeT B
OTCTOMHYIO 30HY, € MOJIEPKUBAETCS CIOK B3BELIEHHOIO OCAJIKa ITyTEM IOJa4H
ONPENEICHHOW CKOPOCTH JIBW)KEHMS KUAKOCTU. OCBETIIEHHAsT KUIAKOCTh
coOupaeTcsi JOTKOM M OTBoAauTCs 1o TpyOe. Ocanok mo TpyOe HampapiseTcs B
IPUEMHBIM pe3epByap HACOCHOW CTaHLIMH, a OTTyJa IIepEKayuBaeTcs B
NeperHuBaTeNlb 1O TpyOe C  paclpeneiauTeNbHbIMU  ycTpoicTBamMu. Jlis
nepeMelIMBaHusl O0cajKka €ro 3a0uparoT HacCOCOM W3 INEpEerHuBaTeis Mo TpyoOe B
IPUEMHBII pe3epByap HACOCHOW CTAHLIMU M 3aT€M CHOBA MO TpyOe HAIpaBIISIIOT B
NeperHuBaTellb.

Pacuer cBoaMTCS K  ONpENEICHUIO  JAUAMETPOB  OCBETIUTENS U
MeperHuBaTeisi, Mo KOTOPBIM MOJA0UpaeTcs Onkalmuii OOJbIINKA THUIIOBOM
pasmep.

Ipumep 4.3. PaccuntaTh OCBETIHMTENb-TIEPETHUBATEF HA MAaKCUMATBHYIO
CYTOYHYIO MPOM3BOAUTENBHOCTE Q, = 27600 M°/cyT. CpeqHecyTOdHBIH pacxos
23000 m*/cyr. IpuBenenHoe uncio skureneil mo BITKy, 120000 wen. Cpemmsis
3UMHSISL Temneparypa ctouHoi Bojel — 12 °C. KonudecTBO B3BEIIEHHBIX BEIIECTB
B cTOYHOM Boae 175 mr/m.

1. Pacuem océemaumernsi.



1.1. IInomaasr HeHTpalIbHON TPYOBI, M
qw 27600

f., = = =0,53,
© v, 3600-24-0,6
V., =05+0,7m/c.
1.2. O6beM KaMepsI (GIIOKYISIHIH, M,
W, =q, t 27600 20 _ _3833.
60 24 60
t =20 muH.
1.3. Inommaap kameps! (DIOKYIISINH B TUTAHE, Ve
W
S 3833_852
h, 45
hf =45 M.
1.4. Ilmomags OTCTOMHOM YaCTH OCBETIIMTEIIS, M,
= 394 o660
A 12

rac QW — MaKCHMMaAJIbHO CCKYHI[HI)Iﬁ pacxona CTOYHBIX BOI, J'I/C;
V, — CKOPOCTH B OTCTOMHOM 4acTu OCBCTJIUTCIIA, MM/C.

1.5. O6ast TpeGyemast IIomanb, M°, OCBETIHTEICH:
Fo = o, + F; +F, =0,53+85,2+266,2 =3519.

1.6. Ilpm uwmcne ocBeTIUTENEH 2<ng <8, IUIOWIAb,

set

OCBCTIIUTCIIA COCTAaBHT:

F = 35619—5865

set
nget

1.7. TpeGyemblii tuamMeTp, M, OTHOTO OCBETIUTEIIS:

. 4F. .
D, - st _ 4.58,65 _g864
T 314 ’
yT10 cooTBeTCTBYET pekoMmeHaauusam CII [1]. D <9 m.
1.8. IIpoBepka pabOThI OCBETIMTENEH MO CKOPOCTH, MM/C:

g, _ 3194.4

2
M,

OAHOI'O

V= = U,0% - cootBercTBYeT pekomenaanusm CIT [1].

F™ 6.92.314

set set
2. Pacuem nepeenueamens.

2.1. CyTouHBIN pacxoj ChIPOro OCajKa, MOCTYNAIUIEr0 U3 OCBETIUTEIIECH B

CENTUYECKUE KaMEPBI neperHHBaTeneﬁ, M°/CyT:
Q-0 T
O = (100 P.)-10° p’
rae Q, — CPETHECYTOUHBIN PACX0/l CTOYHBIX BO/I, M3/cyT;

£ — IJIOTHOCTh Ocajika, p =1 T/M?’;
— addekT 3anepkaHus B3BEIICHHBIX BemecTs, D = 60 %);
T — nepuop HakomneHus ocajaka, I =1 cyr;
Pmug — BIQXKHOCTH CBIPOTO Ocajaka, P, ., =95 %);

175-23000-60-1

Omd = 100—98) 10° 1

=483



2.2. Cyrounbli pacxon OWOIUICHKH, TIOCTYIMAMONIEH W3 BTOPUYHBIX
v 3
OTCTOWHUKOB, M /CyT:

_ la'N,,;-a0,) (28120000 —15-23000)
* (0-m, ) p-10° (100-96)-1-10°

=75 4

rie 8 — KOJMYECTBO OMOIUJICHKU, MPUXOSIICICS HAa OJIHOTO YeJIOBEKa B CYTKH,
a=28r/cyr[1,1m. 9.2.6.9];
N, — IpuBeIeHHOE YuCio xutenen mo bITK g,

P — BnaxHOCTh OMOIIIEHKH BTOPUYHBIX OTCTOMHUKOB, P =96 % [1, . 9.2.6.9];
a, — BBIHOC OHMOIUICHKH W3 BTOPHUYHBIX OTCTOWHHUKOB; 8, = 15 MI/I mpu monHO#

OMOJIOTUYECKON OYUCTKE.
~ ~ 3
2.3. CyTouHbI# pacxoJl CMeCH, 3arpy>kaeMblii B IEperHuBaTellb, M /CyT:

Qrm'.‘l.' = Qrm.rg’_ Q!-"-F = 48-3 o 75 :-I' = 123 _! .

2.4. BnaxxHOCTb 3arpyxaemon cmecu, %:
Qmuarl jl:"r)vjr.r::a"_ Qé.p I Rj.p _ 48-3 .05+ 75 :4 - 96
erjf_-.; ]23 :?

P

mix

=05.6

OO0beM CenTUYECKUX KaMep IMEeperHuBaTelield 3aBHCUT OT CYTOYHOW /03Bl
3arpy3Kku, 3HaU€HUE KOTOPOM MPUBEICHO B Ta0I. 4.2.

Tabmuna 4.2
Jlo3a 3arpy3Ku B CEMITUYECKYIO KaMepy TIEPETHUBATEIIS
Cpenne3uMHsis
TeMIeparypa CTOYHOM 6 7 8,5 10 12 15 20
BOAbI, °C
CyrouHas 1o3a 0,72 0,85 1,02 1,28 1,7 2,57 5
3arpysku, %

[puBencHHBIC TaHHBIE TOTyYEHBI TIPH BiaxkHoctH P, =95 %. Ecmm P,

HEe paBHO 95 %, TO TabNMYHOE 3HAYEHWE KOPPEKTUPYETCS YMHOXKEHHUEM Ha
5

100-P,;,
B namewm npumepe
5
D=1.7———=1,93
100-95.6
2.5. Tpebyemblit 00beM CENTHYECKUX Kamep, M
: 7
W= me_‘c 1':”:' — 123- . ].DD =64D9
; D 1.93 :

2.6. IIpu yucne ocBeTIUTENEH Nt = 6, UUCIO CENTUYECKUX KAMEP COCTABUT
~ s 3-
TaKxe Ng = 6, Toraa 00beM OJHOM CENTUYECKOU KaMephl, M.
w. 6409
wo=——=—"=1068
. 6 :
[To nuameTpy ocBeTnUTENS M 00bEMY CENTHYECKOM Kamepbl W3 Taomd. 4.3
MPUHUMAEM Pa3Mepbl TUIIOBBIX OCBETIUTEICH-TIEPETHUBATEIICH.



Taomuna 4.3

Pa3zmepbl TUTIOBBIX OCBETIIMTEIICH-TIEPETHUBATEIIEN

[IeperuuBarens OcBeTnuTeNnb [Iponycknas HuameTtp
Tu IMaMeTp | BeICOTa | 0OBEM | AUAMETP | BBICOTA | 00OBEM crocobHocT KaMepe!
- P p b brokynsuH
' ' ' ’ ’ ’ OCBETJIUTEIIS :
M M M3 M M M3 npu M
v=0,9 mm/c
1 8 8,61 333 4 7,16 65,3 9 295 1,7
2 12 9,48 637 5 7,75 103,1 | 13,6 | 445 2,3
15 10,35 1059 6 8,34 154,6 20 655 2,7

4.1.4. MeTaHTEHKH

MeTtaHTeHK TpeAcTaBisieT coOOW KPYTibli WM NPSAMOYTOJbHBIN B IIJIaHE
pe3epByap, ChOyXamuid sl cOpaKMBaHUS CHIPOTO OCaJKa HW3 TEPBUYHBIX
OTCTOMHMKOB U H30BITOYHOTO AKTHBHOTO HWJia WM HM30BITOYHON OHMOIUICHKU W3
BTOPUYHBIX OTCTOMHUKOB (puc.4.3).

Puc.4.3. Cxema memaumenka.

“~[] 1 — ra3oBbIii KOJIMAK;
[~
) 2 — pe3epByap METAaHTEHKA,
N 3 — TpyOOIPOBOI 3arpy3KH OCAIKA;

y 4 — UHXEKTOpHAS;
5 — TpyOOIPOBO/I BHITPY3KH OCAIKa

Jlns  wHTEHCH(UKAIMK aHA’pOOHOTO Mpoliecca PasJIoKEHUS OCaIOK
nojorpeBaeTcs u nepememuBaercs. [logorpeBath 0cagoKk MOXKHO OCTPBIM MapoM,
BITyCKAEMBIM B METAaHTEHK C MOMOIIBIO KEKTOpa, WM TapoM, BBOJUMBIM BO
BCaChIBAIONIyl0  TpyOy Hacoca. [IlepememmBaioT  0cagoK  MeIIaTKaMH,
THJIPOIJIEBATOPAMH W HAcocaMu, 3a0MparonIMMH OCaJ0OK W3 HIDKHEW YacTh |
MIOJIAIOIIIMMU €T0 B BEPXHIOIO YacCTh METaHTCHKA.

Paznuuarot me3zodpunsHoe 1 TepModuiibHoe Opoxenue. [lpu mezopuiabHOM
OpokeHMM B METAHTEHKE TMoOjjiepkuBaeTca Temmeparypa +33 °C, mnpu
tepmopmnbHOM +53 °C. Bpibop pexuma cOpakuBaHUS TPOM3BOJUTCS Ha
OCHOBaHUH TEXHUKO-YKOHOMHYECKHUX PACUETOB U UCXOS U3 METOJIOB JalbHEHIIIEH
obpaboTkm ocasnka [1, m. 9.2.14.10].

a3 meTaH, BBIACIMBINIMICS B METAHTEHKAX B TMPOIECCE Pa3IOKCHHUS
OpraHWKH, COOMPAIOT M CKUTAIOT B KOTEIBHBIX yCTaHOBKax. [lap, momydaembix B
KOTJaX, CHOYXKAT JUIsi TIOJOTpeBa OcCajka B METAaHTEHKAaX M  OTOIUICHUS
IPOM3BOACTBEHHBIX TMoMmemeHuid. Jlns cOopa ra3a ycTpauBarOT MOKpBIE
ra3rojbaepbl, 00beM KOTOPBIX PACCUMTHIBAIOT Ha XpaHeHHE 2-4-4acOBOTO pacxoja
rasa.



HawnOosiee pannoHambHON CXEMOM AKCILTyaTallMM METAHTEHKOB SIBIIETCS
IPSAMOTOYHAsI CX€Ma, IIPU KOTOpPOM 3arpy3ka M BBITPY3Ka OCaJKa IPOUCXOIAT
OJTHOBPEMEHHO M HenpepblBHO. Ocafok MOJAeTCs 4epe3 NO3UPYIOLIYI0 KaMepy B
BEPXHIOIO 30HY METAHTEHKOB U BBITPYKAECTCSA U3 KOHYCHOM 4aCTH JHUIIA.

Pacuer MmeTaHTEHKA CBOJUTCS K ONPENEICHUIO:
1) TpebyeMoro oobema COOpyKEeHUs, HA OCHOBAHUHM KOTOPOTO MOI0MParOTCs

TUTIOBBIE COOPYKEHHS;
2) He0OX0AMMOTO 00beMa Ta3roJibjaepa JJIs XpaHeHUs rasa.
CTAHILIMA CO

IIpumep 4.4. PaccuutraTh METAHTEHK JJIi OYHUCTHOM
3
CPEIHECYTOUHBIM pacxoJioM cTO4HbIX Boa Q, = 75000 m“/cyr. Konmentparus
B3BelICHHBIX BemecTB Cqp = 225 mr/n. Oddext orcramBaHus B MEPBUYHBIX

orcrorHukax 2 = 50 %. BIIK,y B cToUHBIX BoAax Len= 250 mr/m.

1. Pacuer meTaHTeHKA.
I.1. Pacxon ocanka u3 NEPBUYHBIX OTCTOMHUKOB MO CYXOMY BEIIECTBY C

Quucs = 1000x 1000100~ 10001000100
J1...1.2.

rie K — koaduImeHT, yIUThIBAIONINE yBeIrnueHne o0bema ocanka, K= 1,1
1.2. Pacxoa n30bITOYHOrO aKTUBHOIO MJIa IO CyXOMY BEUIECTBY, T/CYT,

(P -a)Q,-n _(195-12)-75000-13 _ 178

Qu =05 B 10°
rae P; — mpupoct nia B adpoTeHKax, MI/Ir:
P, =0,8C,,, +k, L., =0,8x150+0,3x 250 =195

N — k03¢ HULIUEHT CE30HHON HEPABHOMEPHOCTH aKTUBHOIO mia, N = 1,3;
a, - BBIHOC WJIa U3 BTOPUYHBIX OTCTOMHUKOB, TpUHUMaeM 1o 1adi. 12.3 [9].

1.3. Pacxon ceiporo ocajka ¢ yueTom BIIaKHOCTH, M3/cyT,
Q,uaq X100 9,7x100

Omd = 100-P_ )p ~ 100-95)x1

Y4€TOM BbBIHOCA aKTHMBHOI'O HJIA, T/CYT,
C.ok0,  225x50x115x 75000

rae Phug — BraxsocTs ocanka, Ppyg = 95 %;

3
Prmud — TWIOTHOCTB 0CAJIKa, Pmud =1 T/M".
3
1.4. Pacxoa n30bITOYHOTO YIDIOTHEHHOTO aKTUBHOTO WJjia, M~ /CYT,

Q - Q,s x100 _ 17,8x100 _ 6592
' (100-P)p, (100-97,3)x1 ’
rae P — BIaKHOCTh YINTOTHEHHOTO H30BITOYHOTO aKTUBHOTO Mia, P = 97,3 %;

Pi — IIIOTHOCTh aKTHBHOTO HIia; 0 = | T/M°.
1.5. O6mmit pacxo CMeCH, 3arpy’kaeMoii B METAHTEHK, M /CyT,
Quix = Qg +Q; =194+659,2 =853,2.

1.6. CpenHsisi BIaXKHOCTh cMecH, Yo,
P =100(1— M) —100(1— M) ~ 968,
i 853,2
7. O0beM METAHTEHKA, M,
o x1 .
W = Q.ix X100 _ 853,2-100 _ 8706,

D, 9,8
rae Dpy — cyTouHas m03a 3arpy3ku, IpuHUMaeMast Juisi Me30(MIHLHOTO OT pexuMa
COpaXMBaHUsI M BIQXKHOCTH 3arpykaemoit cmecu (tad:n. 4.4), %.




CYTO‘IHa}I A03a 3arpy3ku B MCTaAaHTCHK

Tadomuna 4.4

Pexum CyTouHasi 1032 3arpy3Kd MPHU BIAKHOCTH 3arpyKaeMoro ocaaka, %o
cOpakMBaHUS 93 94 95 96 97
MesobunbHbIN 7 8 9 10 11
TepmobunbHbIT 14 16 18 30 22
Tabmuua 4.5

XapaKTepI/ICTI/IKa MCTAaHTCHKOB

TunoBou MpoeKT

Huametp D, m

v 3
[Tone3nsiit 06beM W M

902-2-227
902-2-228
902-2-229
902-2-230

12,2
15,0
17,5
20,0

1000
1600
2500
4000

PyKkoBOACTBYSICh MOJIOKEHHEM, YTO YHCIO METAaHTEHKOB JOJDKHO OBITH HE
BCE METAaHTCHKH — pabouue,

MEHEee [IBYX,
METaHTEHKA

2. Pacuer rasromasjaepa.
2.1. KonudecTBo 6€330JbHOTO B CYyXOM BeIECTBE "ChIpOT0" Ocajka, T/CyT,

o

— Qmua’a'(-.]":]':] - Srnua’.I.]'D[] - Pn'«t.}

n 8716 _,,
™ 4000

IIPUHUMAEM THUIOBOM IPOEKT
902-2-230 muamerpom D = 20 M ¢ moyIe3HBIM

o6bemom W, = 4000 . Yncao MeTaHTEHKOB COCTAaBHT (Tab. 4.5)

0,7(100-27)(100 -5))

Zomudr

/1€ Smud — 30JIBHOCTH OCAJIKa IMIEPBUYHBIX OTCTOMHHUKOB, Spyg = 29-27 %;

100-100

Py, — ruapaTtHas BaaxxHocthb;, Pp=5...7 %.
2.2. KonuyecTBO 0€330JIbHOTO BEIIECTBA B YIUIOTHEHHOM M30BITOYHOM
aKTUBHOM HJE, T/CYT,

Qir =

/e Sj — 30JIbHOCTh OCaJKa BTOPUYHBIX OTCTOMHUKOB, S;=25...27 %.
2.3. 3o0apHOCTH cMecH, %o,

S

Qi (100—8;)100—P,) _ 17,8(100—26)100-6)

100-100

mix

100-100

_ Smud 'Qmudd + Sid 'Qid

100-100

_27-9,71+26-178

Qruga +

Qid

9,7+178

= 26,7

=6.73

=124,




2.4, MakcuMaJlbHO BO3MOXKHBIN pacraj 0e330JbHOTO BEIIECTBA B CMECH
0CaJIKOB, MTOCTYMNAIOIIUX B METAHTEHK, %o,
R - 53 Qe +44Q;, 53-6,73+44-12,4
lim — -
Quuar + Qir 6,73+12,4
rae 53 — MaKCUMaJIBHBIN pacnaj JjIsl 0CaJIKOB U3 IEPBUYHBIX OTCTOMHUKOB, %;
44 — MakCcUMaJIBHBIN pacra i U30BITOYHOTO aKTUBHOTO HUiia, %.
2.5. Pacnag 6€330J1bHOTO BEIIECTBA 3arpyaeMoro ocajka Ry, %,
R, =R, —k,D,, =47,2—-0,43-9,8 =43,
K — xoadumuenT, 3aBUCSIMA OT BIAKHOCTH OCaaKa, MPUHUMAETCS O TabJl.
4.6

=472

lim

Ta6numa 4.6
3HaveHus ko3(duimeHTa K, B 3aBUCHMOCTH OT BJIQKHOCTH OCaJIKa U PeKUMa
cOpaKMBaHUS
Temneparypa 3HadyeHue K, mpu BIaKHOCTH 3arpy»aemMoro ocajaka, %
copaxuBanus, °C 93 94 95 9% 97
33 1,05 0,89 0,72 0,56 0,4
53 0,455 0,385 0,31 0,24 0,17
2.6. Y1eapHOE KOJIMYECTBO BBIJICIISIONIETOCS ra3a, M3/M3,
g - R,(100-P,, J100-S,; ) 47(100-96,8)100—-26,7) 110
g - T

10°- p 10°
re p - o0beMHas Macca rasa, p= 1 kr/m’,
2.7. O6umii BBIXOJ rasa, M°

Qgeng - gngix = 11,0 : 853,2 = 9386,3

Jlng  XpaHeHHs Taza MPEAyCMaTPUBAIOTCS  MOKpBIE  Ta3TOJbJCPHI,
BMECTHUMOCTb KOTOPBIX paCCUUTHIBAETCS Ha 2-4-4acoBOil BbIXOA rasa (tadn.4.7.).

Tabnuna 4.7
XapakTepUCTUKA MOKPBIX ra3rojbIepOB
Bmectumocts | BHyTpeHHuil nuamerp, BeicoTa, MM ITonsem
rasrojibJaepa, MM KyIoJa,
M pe3epByapa | KOJIOKOJA | rasrojblepa | pe3epByapa | KOJIOKOJa MM

100 7400 6600 6210 3450 3240 443
300 9300 8500 11150 5920 5710 745
600 11480 10680 14030 7930 7140 708
1000 14500 13700 18850 7930 7140 1178
3000 21050 20250 18850 9800 9550 1337
6000 26900 26150 22600 11750 11450 2248

2.8. Ilpu TpexuacoBOM BBIXOJI€ T'a3a HEOOXOJIUMBIM OOBEM Tra3rojibIepOB
COCTaBHT, MS,

Qen X3 9386)(3
W, =2 — =
24

=1173,2,



[Ipuaumaem mo Tabm. 4.7 nBa TUMOBBIX Ta3roipaepa auamerpom 11,48 ™
BMECTHMOCTBIO 600 M® KayKIblil.

4.2. A3poOHbIe COOpYyKEHUS

AnpobOHas cTabWIn3anus 3aKIII0YaeTCs B JUIUTEIHFHOM a3pUPOBAHUU OCaKa
B COOPY)XCHHSIX THIIA a’pOTCHK-BBITECHUTENh WM MUHepaim3artop. Hawmbonee
PacCIpOCTPOHCHHONH H yMOOHON cXeMoil CcOpaXMBaHUS OCajJKa B a’pOOHBIX
YCIIOBUSIX SIBIISIETCSl T0JIada CBIPOTO OCagKka M aKTUBHOTO Wjla W3 BTOPHUYHBIX
OTCTOMHHMKOB B a’pOOHBIN CTaOMIM3ATOp I JUIMTEIHHOTO a’pUPOBAHUs, MOCIE
YEro 0CaJl0K HampaBisieTCs B WIOYIUIOTHUTENL (puc.4.4). BraxHocTh ocaaka
MOCJIe YIUIOTHEHUS cocTaBisieT 96,5-98,5 %.

7/

YYY

72 Yl 5 /

Puc. 4.4. Cxema aspobnozo cmadbunuzamopa.

1 — mocrynaromasi CToyHasi BoJa ; 2 - pelIeTka U MECKOJIOBKA; 3 - MEePBUYHBIN
OTCTOMHHUK; 4 — a’3pPOTEHK; 5 — BTOPUYHBIN OTCTOMHUK; 6 — OUYHUIICHHAsI CTOYHAA
BOJia; 7 — W3OBITOYHBIM AaKTUBHBIM WII; 8 — a’poOHBIA cradunuzaTop; 9
HUAPKYJIUPYOIMKA akTUBHBIN Wit; 10 - unoymnorHutens; 11 — winoBas Boxa; 12 —
CBIPOM OCaJIOK MEPBUYHBIX OTCTOMHUKOB; 13 — CTaOMIM3UPOBAHHBINA OCAIOK

Ipumep 4.5. Paccunrare adpoOHBIN cTAOUIU3ATOP JJIs1 OYUCTHOM CTAHIIMU
CO CPEIHECYTOYHBIM PACXOIOM CTOYHBIX BO Q, = 42000 m%/cyr. Konuenrparms
B3BelIeHHBIX BemecTB Cgn = 290 mr/m. DddexkT orcrauBaHus B MEPBUYHBIX
orctoitHuKax TpuHATh 48 %. BIIK, ., B cTOuHBIX Bomax L, = 190 mr/m.
Temneparypa ctounsix Bog 15 °C.

1. Pacxon ocajka U3 NEPBUYHBIX OTCTOMHUKOB MOCTYNAIOIIETO B a3pOOHBIA
cTabummsatop, M/cyr,

C,,DkO, 290 - 48-1,3- 42000
Qs = — == =152
10° x (100— P, )Py 10°(100—95)x1

Pacmudposka popmyn nana B mpumepe 4.4.

2. KonnuyecTBO M30BITOYHOTO aKTUBHOTO MIIa, MS/CYT,
_ PnQ, _ (08C,,+k,L,—a)nQ, (0,8x150+0,3x190 - a)x13x 42000
10*(100-P)p,  10*(100—P)p, - 10*(100—99.3) x1

Q =1287.

3. CyTOUHBIH PACX0J CMECH, IOCTYTIAIOLIEH B CTAGUIH3aTOp, M /CYT,
Qmix = Qmua + Qi= 152 + 1287 = 1439.
4. Heob6xoauMebIii 00beM cTabmim3aropa, M,

W, =Q..T t2_0 =1439.7- % =13430,7,

w



rae T — BpeMsl cTabwin3aluu, 1l HEYINIOTHEHHOrO akTUBHOrO mina 1'= 2...5 cyT,
JUISI CMECH OCaJIKa EPBUYHBIX OTCTOMHUKOB U HEYIUIOTHEHHOTO nna 7'=6...7 cyT,
JUIS CMECH OCaJIKa U YIUIOTHEHHOTO akTUBHOTO una 7'=8...12 cyT;

ty — Temneparypa crouHoi Boasl, °C.

[Io Tabn. 27.7 [9] nonmbupaem THUIIOBON ABYXKOPUIOPHBIA a’3pPOTEHK-
BBITECHUTEIL A-2-6-50 ¢ 00beMoM omuoi cexuun Wi = 3960 M.
5. KonnuecTBo cekuuii crabuinzaropa

W, 134307 ,,

n, = _
W, 3960
6. Pacxon Bo3myxa, M/,
Q. =q. W, n =15-3960-4=23760

. 3

T71€ (air — YACJIBHBIN pacXxo]] BO3AyXa Ha a3pOOHYI0 CTAOMIM3AIHIO, (air =1...2 M™/4
3

Ha | M° BMECTUMOCTH CTaOMIM3aTOpa B 3aBUCUMOCTH OT KOHIICHTPAIUU OCaIKa.



I'naBa 5. PACUET COOPYKEHHUH IO OBE3BOKUBAHUIO OCAJIKA

Ocanku, oOpa3yromigecss B MPOIECCE OYHCTKH CTOYHBIX BOJI, JIOJDKHBI
NoJIBEpraThcs 00pabOTKe C 1ENbl0 O0E3BOKMBAHMS, CTAOWIIM3AIMU, CHUKCHUS
3amaxa, o0e33apakMBaHUs,  yIy4lICHUS  (PU3UKO-XMUMUYECKHX  CBOMCTB,
00eCIeynBaOIIMX BO3MOXKHOCTh MX KOJIOTMUECKH 0€30MacHOM yTWIM3AIuu WIIU
pa3melnieHus (XpaHeHUs WM 3aXOpOHEHHUs ) B oKpyxkaromen cpene [, m. 9.2.14.1].
Bb100op TEXHOJIOTMYECKHX CXeM OO0pa0OTKM OCAIKOB CIEAYyeT MPOU3BOJIUTH IIO
pe3yibTaTaM TEeXHUKO-dPKOHOMHYECKUX PacueToOB C YUETOM MX COCTaBa U CBOMCTB,
GU3NKO- XUMHUYECKUX U TEIUIOQU3MYECKUX XapPAKTCPUCTUK HU C y4EeTOM
MOCJEAYIONIMX METOJ0B UCIIOIb30BaHUS UM Pa3MENICHUs B OKPYKalollel cpefie
[[, m. 9.2.14.2].

Bce xuaxue ocaaku TOKHBI 00€3BOKHUBATLECS 0 BJIAXKHOCTHA HE O0osee 82 %
€CTECTBEHHBIM  WJIM  MEXaHWYECKUM  MeTojaMu  (C  HCIOJIb30BAHUEM
00€3BOKHMBAIOLIET0 000pPYAOBaHMS JUOO € HCIOIB30BAHUEM (UIIBTPYIOLIUX
MEILKOB WK TeoTy0) [I, m 9.2.14.22].

5.1. O0e3BOKMBaHUE 0CAIKA B €CTECTBEHHBIX YCI0BUAX

K coopyxeHusM mo 00€3BOKMBAHHMIO OCajKa B €CTECTBEHHBIX YCIOBHSIX
OTHOCSITCSI MJIOBBIE IIOIIAKHU, KOTOPhIE MOTYT OBITh Ha €CTECTBEHHOM OCHOBAaHUHU
C IipeHakeM 1 0e3 JApeHaka, Ha UCKYCCTBEHHOM ac(albTOOETOHHOM OCHOBAHUU C
JpEHAXXEM — KacCKaJIHble C OTCTaWuBAaHUEM U MOBEPXHOCTHBIM YJIaJICHUEM HJIOBOM
BOJIbI, TUTOMIAAKU-yIuioTHUTENH [ 1, 1. 9.2.14.38].

5.1.1. L1oBbIe IJIOMIAAKH HA €CTEeCTBEHHOM OCHOBAHNH

NnoBble  1UIOMIAJKM HAa  €CTECTBEHHOM  OCHOBAHUM  JIONYCKAaeTCs
MPOCKTUPOBATH MIPHU YCIOBUSIX 3aJieTaHUsl TPYHTOBBIX BOJ| Ha TIyOMHE HE MEHEe
1,5 M OT MOBEpPXHOCTH KapT U TOJBKO B TE€X CiIyyasX, KOrJa pa3peliaeTcs
bunbTpanys WIOBLIX BOA B IPyHT. [Ipu MeHbIel TiyOMHE 3ajieraHusi TPYHTOBBIX
BOJ| CJEAYET MPEeayCMaTpUBaTh MOHWKEHUE UX YPOBHS WIH NMPUMEHSATH WIIOBHIE
TUIOMIAKK HAa UCKYCCTBEHHOM ac(harbTOOETOHHOM OCHOBAHHH C IPEHAKEM.

IMpumep 5.1. PaccunTaTh WIOBBIE TJIONIAJKM HA €CTECTBEHHOM OCHOBAaHHWH
JUISL OUMCTHOM CTaHIIMM, pacronoxkeHHo B CapaToBckoil oOnactu. Ilon uioBwie
TJIONIAIKU OTBOJMUTCS YYACTOK C MECKOBBIMU TPYHTAMHU U 3aJIETAHUEM TPYHTOBBIX
BOJl Ha IyOuHe 2,6 M OT MOBEpXHOCTH KapT. Ha uioBble miomaaku mocTymnaet
COpOXKEHHBI B ME30(DMIBHBIX YCIOBUSIX OCAJOK M3 METaHTEHKOB (cM. m.3.1.4) B
komuaectse 900,7 M/cyT.

1. Cyrounslii pacxoj COPOXEHHOTO OCaJKa C YYETOM YMEHBIICHUS €ro
00beMa 3a CYeT YIUTOTHEHHS U COPaKHBAHMS; M/CYT,

Q, = Quy _ 9007 _ 2252
as 2% 2

rie Qmix — 00ImuMiA pacxoj CMECH, MOCTyMNAroIIel Ha COpaKuBaHUE;
a — xodhdumeHT ymeHblIeHus o0beMa Ocajka B pPe3ysibTaTe pacrajga ero
npu cOpakuBaHuy, a = 2;



6 — KO3 (UIIMEHT YMEHBIICHHSI 00beMa 0CajKka B Pe3yJIbTaTe YMEHBIIICHHS
BJIAXHOCTH ¢ 95 10 90 %, 6 = 2.
2. Tlosie3Hast IWIOIIA/(b HIOBbIX IUIOMAL0K, M,

365
F - Q; x _ 2252x365 _ 65236
Dn 12x1,05 ’

rie 365 Q; — rojoBoe KOIMYECTBO 0CaIKa, M /TOX;

D — cpenHsas ronoBas Harpy3ka Ha WJIOBBIC TUIOIIAIKU, MPUHUMAEMasl I0
Tabm. 5.1, M¥/(M*rox);

N — kimumatudeckuit koagdunuent, onpenensiemsiii mo CII [, puc.1].

Tabmuua 5.1
Cpennsist To0oBast Harpy3Ka Ha WJIOBBIEC TUTOIIAIKH
XapaKkTepuCTUKa OCaJIKa D, m*/(M°rox)
1. COpoxeHHass CMeChb OcCaJlka U3 TEPBUYHBIX
OTCTOMHUKOB W AaKTUBHOTO WiIa B Me30(QUIbHBIX 1,2
YCIIOBUSIX
2. To ke B TepMOGUIBHBIX YCIOBUSIX 0,8
3. COpoKeHHBIA OCaJIOK M3 TIEPBUYHBIX
OTCTOMHHUKOB U OCAJI0K U3 JABYXSIPYCHBIX OTCTOMHUKOB 2
1 OCBETJIMTEIICH-TIEpeTHUBATENICH

3. Jlomyctumasi miomaas OAHOM KapThl, M,
Fl — Qmud — 90017 ~ 3000’
h, 0,3
rie hy — BeIcoTa HaymmMBa ocajaka, M, hy =0,3 M,
F, =BxL=30x100 wm.

4. Yucmo xapt

u

F, 3000
gyto cooTBeTcTBYeT TpeOboBanusm CII [l. m. 9.2.14.38], cormacHO KOTOPOMY YHCIIO
KapT JOJHKHO OBITh He MeHee 4eThipeX. [[punumaem pabouyro rioyOuny kapT H =
0,8 M, BBICOTY OTpaAUTENIbHBIX BaIMKOB — Ha 0,3 M BbIlie pabovyero ypoBHs, T.€.
H;= 1,1 M, mmupuHy BaJuKOB 10 Bepxy B = 2 M, yKJIOH qHA pa3BoAsImux TpyO | =
0,01.

F, _ 65236 _,,

5. JlomoaHuTEnbHAS IIOMAAb MJIOBBIX IUIOIIAIOK, 3aHMMaeMas BaJMKaMH,
JIOpPOraMH, KaHaBaMH, M
F. =kF, =0,2x 65236 =13047,2
rae K; — KoaPHUIMEHT, YIUTHIBAIOIINI OMOJHUTEIBHYIO TUIOIIAb OT MOJE3HOM.
Jlnst 6onpimx crauumii Ky = 0,2; ms mansix cradmuii Ky = 0,4,
6. O0mas mIoma b UIOBBIX IUIONIAJIOK, Mz,
F,., = F, + F, = 65236 +13047,2 = 78283.

7. BelcoTa 3uMHEro HaMOpa>XUBaHUs WIOBBIX IIOIIAI0K, M,
Tk .35.
he QiTk, _2252.35-0,75 _ 011
F K, 65236-0,8




yto meHee 0,9 M u coorBerctByeT pekomenaarusm CIT [l]. 3gece 7T —
IPOAODKUTEIBHOCTh TMEPUOJa HAMOpPAXUBAaHUSA, T.€. YHMCIO JHEH B TOAY CO
cpenHel cyrouHo# Temmeparypoii Bo3ayxa -10 °C [I, puc. 1], 7= 35 nnei;

Ko — K03 GUIMEHT, YUNTHIBAIONINI yMEHBIICHHE 00beMa OCaaKa BCIICACTBHE
3UMHEeH QuabTpanuu u ucrnapenus, K = 0,75;

K3 — K03 duUIMeHT, YIUTHIBAIOIUN YacTh IUIOMIAIN, OTBOJJUMON IO 3UMHEE
HamopakuBaHwue, k3 = 0,8.

8. Kom4ecTBo MOICYIIEHHOTO 0Ca/IKa 3a T, M /IO,

Q, =Q;, -365-%:225,2-365-M

-P, _
rje Pmig — cpeansis BIaXXKHOCTh COpOKEHHOTO ocanka, Puig = 96,8 % (cMm. 1. 3.1.4.);
Pex — BTQXXHOCTH MOJICYIIEHHOTO Ocajika, Pgy = 80 %.
YOopka TOJCYIIEHHOTO Ocajka HaMmMeyaeTcsi JKCKaBaTopoM -352
3
IIPOU3BOJAMTEIILHOCTEIO (| = 35 M™/4. B TeueHue roma skckaBarop Oyjaer padoTaTh

Q, 131517

q 35

=13151,7,

=375 vy,

5.1.2. LnoBble IUIOIIAAKH-YIIOTHUTEIH

[1nomaaku-ymioTHUTENN TMPEACTaBISAIOT COO0M MNPSAMOYTOJbHBIE KapThl-
pe3epByaphl ¢ BOJOHENPOHUIIAEMBIM JHUILEM U CTEHKaMu ¢ paboyeil riryOuHoM 10
2 M (puc. 5.1).

Puc. 5.1. Hnoswlie

a7 r:——g// nAOWAOKU-
VIAOMHUMENU.
1 — mmGepsr;

2 — BOJIOCJTMBHBIC
oTBEpCTHUs; 3 —
TpyOOIIPOBO/I TIO1aYU
0cajKa;

4 — pesepByap

[Tn0maaKK-yIUIOTHUTEIM  MMCIOT ~ BOJOCIMBHBIC OTBEPCTHS, KOTOPHIC
pacrojaralorcss B IpOJOJIbHONW CTEHKE Ha pa3HbIX IIYOMHAX W MEPEKPHIBAIOTCS
mrdepamu. Bo3aMOKHOCTh OTBOJ/Ia OTCTOSIBIICHCS MIIOBOM BOJBI C Pa3HbIX TITyOHH
CIIOCOOCTBYET OBICTPOMY OOE3BOKMBAHHMIO OCaJKa M TO3BOJISET 3HAYUTEIHHO
YBEJIIMYUTH TOAOBYIO Harpysky. HioBas Boma MEpHOIUYECKH YHAIIeTCI U
HAIPAaBIIICTCS B IPUEMHYIO Yally OYUCTHBIX COOPYKCHHH.



Ipumep 5.2. Paccuutarh WIOBBIC IUIOIIAIKU-YIUIOTHATEIN  JUIS
cOpOKEHHOTO B Me30(MIBHBIX YCIOBHUSIX OCajka B MeTaHTeHKe. OOmui pacxon
cMecHu Qnix = =900,7 M3/cyT. O4nCTHBIE COOPYKEHUS PACTIONATAIOTCS
B CapaToBCcKoOif 00J1aCTH.

1. CyTouHBIit pacxo/ COPOKEHHOr0 0CaIKa, M /CyT,
Q = Qi _ 007 _ 225,2
as 2-2
2. Tlose3Hast MIOIaah WIOBBIX MUIOMAO0K, M2,
Q365 2252.365
- Dnk 15-1,05-2
rie D — cpemnss rogoBas Harpy3ka Ha WIOBbIE IUIONIAJAKH-YINIOTHUTENH,
npuHUMaemas 1o tadmu. 5.2.
N — kuMatudeckuit kosdduuuent, N = 1,05;
k — koaddunrieHT yBeamueHus Harpy3Ku, K = 2.

= 26094,6

Tabmuna 5.2
['omoBas Harpy3Ka Ha WIIOBBIE TUTOIIAAKU -YTUIOTHUTEIH

XapakTEepUCTHKA OCAJIKa D, m/(M°rox)

1. COpoxxeHHass B ME30(MIBHBIX YCIOBHUSAX
CMECh OCaJKa M3 TEPBUYHBIX OTCTOMHHKOB H
aKTUBHOTO WA 15

2. To ke B TepMOGUIBHBIX YCIOBUIX 1,0

3. COpoXeHHBIH OCaJOK W3 TEPBUUYHBIX
OTCTOMHHMKOB W  OCQJ0K U3  JIBYXBSIPYCHBIX

OTCTOMHHKOB 2,3
4.  AdpoOHO-CTaOMIM3UpPOBAHHAS  CMECh

AKTUBHOTO WJIa M  OCaJka U3 TNEPBUYHBIX 1,5

OTCTOMHUKOB WJIH CTAaOWJIM3UPOBAHHBIN aKTUBHBINA

Wi

[IprHMMaeM COOTBETCTBEHHO IIMPHUHY U JJIMHY KapThl-pe3epByapa B = 18
L=54wm, F; =972 M°
3. Hucno kapT COCTaBUT
N = F _ 26094,6 _ 268
F 972
[IpuHrMaeM qBaaLATh CEMb KapT.
4. O06mmas mionia b WIOBBIX IUIONIAI0K, T'a,

Fy., =L3F, =13.27-972=342,

rae 1,3 — ko3 uimeHT yBeanueHus Ha JTOMOJHUTEIBHYIO TII0IIA b,
5. BeicoTa 3uMHEro HaMOpa)KMBaHHS TPU YCJIOBHUSA, UYTO 3UMOH BBITPYy3Ka
OcCaJiKa He MpeayCcMaTPUBACTCH, M,



o Q(Tk, _2252.35.0,75 _ 0.28
F.K, 27-972-0,8 ’
YTO MEHBIIIE BBICOTHI IUIOMIA0K-yTUIOTHUTEIICH.
6. Pacxon mioBOM BOJBI, M3/CyT, yAISIEMON W3 pe3epByapoB B TEUCHHUE
cyToK, coctaBiaeT 30 % pacxona ocajka, T.€.:

g, =0,3Q; =0,3-225,2=67,6.

Konnentparus 3arpssaennii B unoBoit Boze: Cy= 2000 mr/mx, L= 2000 mr/m.
WioBast BoJja HanpaBIsieTCS B IPUEMHYIO Yally OYUCTHBIX COOPYKEHUH.

5.1.3. NnoBble IUIOMIAAKH C OTCTANBAHUEM H MOBEPXHOCTHBIM
yaajleHueM HJI0BOi BOAbI

B paiionax ¢ ximMarudeckuM ko3dduumentrom N < 1 u MeHee A
OYHCTHBIX COOPYKEHHI TIPOM3BOAUTENbHOCTEI0 Q, Gomee 10000 M*/cyT crmemyer
IpeaycMaTpuBaTh WJIOBBIE IUIOIIAAKA C OTCTAUBAHUEM M IOBEPXHOCTHBIM
OTBOJIOM WJIOBOW BOABI. [IpoeKTUpOBaHME WIIOBBIX IUIOHMIAJOK YKa3aHHOIO THIA
1eaecoo0pa3Ho Ha MaloPUIBTPYIOIIMX TIpyHTaX. KOHCTPYKTMBHO MIIOBBIE
oMK O(QOPMIISIIOTCS B BHUJE KAacKaJlOB, COCTOAIMMX U3 4-8 KapT Kaxkabli
(puc.5.2). Yucno xackaaoB 4-7, 4MciIo KapT B Kaxa0M Kackaje 4-8.

— e e e i e

Puc. 5.2. Cxema unoswix niowadok ¢ omcmausanuem u N08EPXHOCHHbIM
yoaneHuem uio80u 00bl

IIpumep 5.3. PaccunTtaTth wuIOBBIE IUIOMIAJAKA C OTCTAaMBAaHUEM U
MOBEPXHOCTHBIM yJAJICHUEM WJIOBOM BOJBI JUIS OCajka, COPOXEHHOrO B
Me30(HIbHBIX yemoBusix. KommaectBo ocagka Qi = 1953 m%/cyr. OumcrHbie
coopykeHus HaxosaTcs B IleH3eHckoi 00JacTh Ha TIIMHSIHOM TPYHTE C YKJIOHOM
mectHocTH | = 0,05.

1. CyTouHbIit pacxoj cOPOKEHHOTO 0CaIKa, M /CYT,

" as 22

2. TlosesHast [IOLIa/b HIOBBIX IUIOMAI0K, M,

~ Q365  488-365
“~ Dnk 20-10-12
rne D — Harpy3ka ocajka Ha WioBble Tiomaaky (Tabim.s.3);
N — kIUMaTHIecKkuii koadduruenT, st [lenzenckoit oomactu N = 1,0;
k — koa¢dureHT yBeanueHus Harpy3ku, K = 1,2,

=488

= 74217,

Tabmuna 5.3

FOJIOBaSI Harpys3kKa Ha WJIOBBIC INIOIAAKKW C OTCTAMBAHHUEM

XapaKkTepuCcTUKa 0CajiKa D, M*/(M°Tox)




1. COpoxeHnHasi B Me30(DUIBHBIX YCIOBHUSIX CMECH
0CaJKa U3 NEPBUYHBIX OTCTOMHHUKOB 1,5
2. To xe B TepMO(PHIBHBIX YCIOBUSIX 1,0
3. COpoxeHHBI OCaAOK U3  TEPBUYHBIX
OTCTOMHHMKOB W  OCalOK U3  JBYXbIPYCHBIX 2,0
OTCTOMHUKOB
4. AspoOHO-CTAOMIIM3UPOBAHHAS CMECh 15
aKTUBHOTO WJIa U OCAJ/IKa U3 MEPBUYHBIX OTCTOMHUKOB
WM CTAOUIIM3UPOBAHHBIN AKTUBHBIN WJI

[upuna kapT B npuHHMaeTcst HCXOAs U3 YKIOHA MECTHOCTH (Ta01.5.4).

Tabnuma 5.4
[IIupuna kapt
Vxion mectHocTH I, M | [llmpuna kapTh! B, OTHOLIEHNE UPUHBI K
M nauHe, B:L
0,04-0,08 30-100
0,01-0,04 50-100 1:2-1:2,5
0,01 60-100

[Tpunumaem mmpuny kaptel 30 M, amuHy KapTel 60 M ¢ momaaeto F; = 1800
M°. Bricora OTPaIUTEIBHBIX BAJIMKOB M HACBITICH JIs1 JOpOT 2,5 M.
3. [Ipu umcne kackagoB N, = 6 YUCIIO KapT B OJTHOM KacKaJe COCTAaBUT
F 74217
= =6,87.

u

n,-F, 6-1800

c

[IpuHrMaeM ceMb KapT C OTCTaMBAaHUEM W TIOBEPXHOCTHBIM yAAJICHUEM
BOJIBI B KQKJIOM KacKaje.
4. OOmas MmiIom@aab WIOBBIX IUIOMIAJIOK C YYE€TOM JIONOJHUTEIbHOU
IJIOIIA/IU, 3aHUMAEeMOM BaJuKaMu, JOpOTramu, M,
F=k;F,=1,3-6-7-1800 = 75600,
rae K; — koaPHIHMEHT, YYUTHIBAIOIIUN JOMOJTHATEIBHYIO IUIOMIAbL 0] BAJUKH,
noporu, k; = 1,3.

5. KommuectBo wmioBou Boabl coctaBiageT 30-50 % ot KkommuecTBa
00€3BOKMBAECMOTI'0 OCaJIKa, M3/cyT, T.C.:
0, =0,40Q¢ =0,4 - 488 =195,2.
WNnoBast Boma HampaBisieTCss B MPUEMHYIO Yally OYHUCTHBIX COOPYKECHHM.

JlonoTHUTENbHBIE 3arps3HEHUS] OT HMJIOBOM BOJBI COCTABJISIOT: IO B3BEHICHHBIM
BemectBam C = 1000 mr/a, mo BIIK,,,,, L= 1000 mr/m.

5.2. O0e3BOKMBAHNE B MCKYCCTBEHHBIX YCJIOBHSAX



VYnanenue Bmard W3 OCAJAKOB MEXAaHUYECKAM ITyTeM SIBISIETCS
HanOoJiee HSKOHOMHUYHBIM W PACIpPOCTPAHEHHBIM METOJOM CHWXKEHHUS WX
BJIQKHOCTH, MacChl M oObeMma. [ MeXaHW4ecKOro 00€3BOKMBAHUS OCAIKOB
PEKOMEHTyeTCs HCTIOIB30BATh
NeHTpudyru U JeHTO4YHbIe (UIbTp-Tipecchl. llpu oOOCHOBaHWH IOMYyCKaeTCs
UCIIONb30BaTh KaMepHble (UIBTP-TIPECChl, IIMHEKOBBIE TIPECCHl W JIPyroe
obopynoBanue. Tum o0opymoBaHUS W YHUCIO PabOYMX U PE3EPBHBIX ammapaToB
ClIeIyeT YCTaHABJIMBATh MO XapaKTEPUCTUKaM W TPEOOBAHUSM TPOU3BOAMTEICH
obopynoBanus. [I. m. 9.2.14.24]
MeTton 00€3BOKMBAHHS 3aBHCHT OT CXEMBI OOpPaOOTKHM M HMCTIOJIH30BAHUS
OCaJIKOB CTOYHBIX BOJI.



5.2.1. BakyyM-QpuabTphI

AHa’pOOHO-COPOKEHHBIE OCAJIKU CTOYHBIX BOJ MMEIOT BBICOKOE YIEIhHOE
COINIPOTHBIIEHUE, YTO 3aTPYAHSET MpOIecC OOE3BOKMBAHUS WX HA BaKyyM-
¢mipTpax. YcroitunBas paboTa BakyyM-(UIBTPOB 00ECIIEYMBACTCS MPU YCIOBHH,
4TO yHENBHOE CONpPOTHBICHHE ocaika He mnpesbimaer 60-10'° cm/r. TTostomy
COpPOXEHHBIM 0CaZIOK Tepea BaKyyM-(IIBTPOBAHHEM IOJBEPraeTCsl MPOMBIBKE C
MOCJICTYIOIUM YIUIOTHEHHEM U 00pabOTKe XMMUYECKHMHU peareHTaMu, KOTOPhIC
MIO3BOJISIIOT YKPYIHATH MEJIKOJIUCIICPCHBIE U KOJUTOMTHBIC YACTUIBI M TIEPEBECTH
9YacTh CBS3aHHOW BJIaTM B CBOOOJHOE COCTOSIHME. B KauecTBe peareHTOB IS
KOAryJisiul  OCaJKOB TpU OOC3BOKMBAHHH TPUMCHSIOTCS XJOPHOE WIIH
CEPHOKHCIIOE JKEJIE€30 U U3BECTb.

Cxema 00€3BOKMBaHUS OCA/IKOB BaKyyM-(HIBTPOBAaHHEM MpPEICTAaBICHA Ha
puc.5.3.

7

Puc. 5.3. Cxema 06e3600icusanusi cOpod#ceHHbIX 0CAOKO8 HA BAKYYM-uibmpax:

1 — MeranTeHk; 2 — pe3epByap COpPOKEHHOTO Ocajika; 3 — HAcoC; 4 — MPOMBIBHAS
BOJIA; 5 — cKaTelil Bo3ayX; 6 — pe3epByap MPOMBIBKH; / — YIUIOTHUTENh; 8 —
pe3epByap YIUIOTHEHHOTO Ocajika;, 9 — mopaya xJjopHoro xeinesa; 10 — momada
pactBopa m3BectH; 11 — cMecurens ¢ peareHtamu; 12 — Bakyym-puibtp; 13 —
TpaHcnoprep; 14 — kex

Pacuer IMIPOU3BOAUTCH B TEXHOJOTMYECKOM IIOCJICA0BATCIIbHOCTH.

IIpumep 5.4, Paccuntarh cxemy O0O€3BOKMBAaHUS Ha BaKyyM-(QUIbTpax
COpO’)KEHHOTO OcaJka B METaHTCHKaX B Me30(pmibHOM pexume: Qpax = 900,7
M°/CyT, KONMYECTBO CyXoro Bemectsa Qg = 594,5 T/cyT.

1. IlpombIiBKa ocaaka.

[TpousBoauTCS OUUIIEHHON CTOYHOUM BOAOM. CyTOUHBIN pacxo] MPOMBIBHOM
Boxsl Ha | M° ocamka npuHumaercs Q, = 2...3 M [Ipoa0IBKUTEIBHOCTH
ITPOMBIBKH T=15...20 muH.

1.1. CyTouHbIil pacxoj cMecH OcajJika U IPOMBIBHOU BOJBI, MS/CYT,

Qmixp = Qmix (1 +n) =900,7 (1 +2) =2702,1,
rie N — pacxoJ MPOMBIBHOM BO/IbI, M/ M3; n=2wm/

1.2. O6beM NPOMBIBHBIX PE3EPBYAPOB, M,

Quiw T 2702,1-20
24 60 24-60
IIpuHIMaeM JBa pe3epByapa pabounm 00beMoM 19 M KasKIblil.

=37,5.



1.3. Pacxon Bo3myxa aJjisi mepeMENIMBAHHUS CMECH OCaJika M IPOMBIBHOM
3 3 3
BOJIBI C)KaThIM BO3AyxX0M m3 pacuera 0,5 M~ Ha 1 M~ cmecu coctaBuT, M™/4,

Q. = Onie 05=21921 55_563,
24 24

2. YIuloTHeHHe ocaaKa.

YIIoTHEHHE Ocajlka OCYIIECTBIISICTCS B PAAHAIbHBIX HIIM BEPTUKAIBHBIX
OTCTOMHMKaX-yIJIOTHUTENSX, pacCUMTaHHBIX Ha 12—18-uacoBoe mpeObIBaHHE B
HUX CMECHU IpU Me30(PUIBbHOM pexxuMe cOpakuBaHus, U Ha 20—24-4yacoBoe — npu
TepMomibHOM. KonnmdecTBo ymioTHUTENEH MOJKHO ObITh HE MEHbIe ABYX [1,
n. 9.2.14.26]. IlpunumaeM  JABa  paJAvalIbHBIX  WIOYIUIOTHUTENS  C
MPOJIOJKUTEILHOCTBIO YITIOTHEHUS 15 4.

2.1. Pabounii 00beM yIUIOTHUTEIIEH, M3,

Qurivp 27021
24
rae 1 — Bpewms ymiotHenus, 7= 15 4.
2.2. O6beM WIOBOM YacTH YIUIOTHUTENIEH Ha XpaHEHHE OCaJIKa BIAKHOCTHIO
Pex =95 % B Teuenue 2 cyT:

~ Quip -(100—P;,) -2 27021- (100 -98,9) -2

' 100-P,, - 100 - 95

r11€ Phixp — CPEAHAA BIAXXHOCTH CMECU IIPOMBIBHOI'O OCaJIKa, %,
5 _100_100-Py)-Qu ~ (100-96,8)-900,7

ik 27021

W, = <" 7o .15=16888,

=11889

=100 =989,
mixp
2.3. O6mmii 06beM YIIOTHHTENCH, M,

W,,, =1688,8+1188,9 = 2877,7.

[To Tabm. 3.2. npUHUMAIOTCSI OCHOBHBIE TTapaMETPbl BTOPUYHBIX PaJHAIbHBIX
KaHAJIM3aIlMOHHBIX OTCTOMHUKOB: nuameTp D =24 M, o6vem W = 1400 + 280 = 1680
v°. Yncro YIUIOTHUTEJIEN — JIBA.

2.4. Pacxon mMpoMBITOTO M YIUIOTHEHHOTO OCajKa BIAXHOCTBIO Pg = 95 %,
M°/cyT,
Qd = QmiXp ’ 19 Qm_|xp =27021- —100 — 989
100-P,, 100-95
2.5. Pacxop c1uBHOM BOJIbI, OTBOJUMOM U3 YIIJIOTHUTES, MS/CyT,
0 = Quip —Qq =2702,1-594,5=2107,6.

KoHuenTpanuss 3arpsS3HeHM B CIMBHOW BOJAE NPUHUMAETCS IIO
B3BenieHHBIM BentectBaM C) = 800...1300 mr/n, mo BIIK,,,x L; = 600...900 mr/a
[1, m. 9.2.14.28]. CnuBHas BOoja MOJAETCA B MPUEMHYIO Yally OYHMCTHBIX
COOPYKCHHM, MMOATOMY HEOOXOJMMO YUYHTHIBAThH JOMOJTHUTEIHHYIO KOHIICHTPAIUIO
3arpsA3HECHHM, IOCTYHNAKOIIKNX B MEPBUYHBIE OTCTOMHHUKMA M a’pOTEHKH. B ToMm
cilydae, Korja TpeOyercss yBeJIMYeHHE OOBEMOB IEPBUYHBIX OTCTOWHUKOB U
a’pOTEHKOB, PEKOMEHIYETCSI MPOBOAUTH MPOMBIBKY ocaaka 0,1%-HbIM pacTBOpoM
XJOpHOro xenesa. IIpm 3TOM pacxod MPOMBIBHOIO PacTBOpa YMEHBIIACTCS 10
CPaBHEHHUIO ¢ OOBIYHON MPOMBIBKOW B 2 pa3a, a KOHIIGHTpAIMs 3arpsS3HEHUN B
CIIMBHOM BOJIe — B 3-5 pas.

=5945,



3. KoaryiupoBaHue cOpo:KeHHOT0 0CAJAKA.

KoarynupoBanue mpou3BOAMTCS XJOPHBIM KEJIE30M M W3BECTHIO B BHJC
10 %-moro pactBopa. IlpmHuUMaercs cneayromas 032 KOAryJIsSHTOB IS
COpPOKEHHOW MPOMBITOM CMECH TEPBUYHBIX OTCTOMHUKOB M HU30BITOYHOIO
aKTUBHOTO WJIA:

YUCTOTO XJIOPHOTO Xkeneza - 4 —6 %;

AKTUBHOW M3BECTHU - 12 —20 % macchl cyxoro BeliecTBa 0cajika.

JloOaBka H3BECTH B OCAJIOK MPOU3BOJUTCS IIOCJIE€ BBEACHUS XJIOPHOTO
xKeresa.

3.1. Pacxoj xJIopHOTO *ere3a o YACTOMY BEIlleCTBY, T/CYT,

Qe = Q, -(100-P,)-5 _594,5-(100-95)-5 15

100-100 100-100

YTO TI0 TOBAPHOMY MPOAYKTY MPU COAEPKAHUHM YHUCTOTO XJOpHOTO *kene3a 60 %
COCTaBJISIET, T/CYT,

15
Q-IF-eCI3 = @ =

3.2. Pacxoj akTUBHOM U3BECTH, T/CYT,

2,5,

Q,-(100-P,)-16 594,5-(100-95)-16
Qcao = = =47,
100-100 100-100
YTO MO TOBAapPHOMY NPOAYKTY NpPHU COAEpKaHWM akTUBHOW wu3Bectud 70 %
COCTAaBJISIET, T/CYT,
ano = % = 6’7

4. O0e3BOKHBaHHE 0CAAKA.

Jlist  00e3BOKMBAaHMS OCaJKa TOPOJCKUX CTOYHBIX BOJ HPUMEHSIOTCS
OapabanHble BakyymM-GuiabTpbl Tuna bBOY u BakyyM-(QuUIbTpel €O CXOIAIIUM
nosoTHOM trna bexOV.

4.1. PaGouast romamp BakyyM-QruiasTpa, M,

 Q,-(100-P,)-1000 594,5-5-1000

F =743,
100-q-T 100-20-20
rae Pe — BIAXHOCTH OCajika, MOIaBa€MOro Ha BakyyM-(puibTpsl, %;
J — d4acoBasi MPONMYCKHas CIIOCOOHOCTh BakKyyM-(QUIbTpa IO CYXOMY

BEIIIECTRY, kr/(M>4) (Tabu. 5.5);
T — BpeMms paboThl BakyyM-(puiIbTpOB B cyTku, 7 = 20 u.

Tabmnuma 5.5

YacoBast mpomycKHasi CliocOOHOCTh BaKyyM-(HIBTPOB 110 CYXOMY BEILIECTBY



XapakTepucTuka 00pabaTbIBaeMOro 0cajKa [TpousBoauTenbHOCTh | BraxHoCTh
BaKyyM-(QuIbTpa, Keka, %
Kkr/(M°- 1)

COpoxeHHBIH ~ OCaJOK  HMX  MEPBUYHBIX 25-35 75-77
OTCTOMHUKOB

COposxeHHas B Me30(DHIIBHBIX YCIOBHUAX CMECH 20 - 25 78 - 80
0caJika U3 TMEPBUYHBIX OTCTOWHUKOB W aKTUBHOTO
nia, a3poOHO-CTaOMIIN3UPOBAHHBIN AKTUBHBIN HUJT

COpoxxeHHast B TEepMOGMUIBHBIX  YCIOBUSX 17 - 22 78 - 80
CMECh OCaJlka W3 TEPBUYHBIX OTCTOWHUKOB W
aKTUBHOTO WA

ChIpoif 0cagoK M3 MEPBUYHBIX OTCTOMHUKOB 30 -40 72 -75

CMech CBHIpOTO  OcCajka M3 TEPBUYHBIX 20 - 30 75-80
OTCTOMHHWKOB M YIZIOTHEHHOTO aKTUBHOTO MJIa

VYIUIOTHEHHBIA aKTUBHBIN WJI CTAHITUHN adpaIiH 8-12 85-87
HACEJICHHBIX MTYHKTOB

[lo Tabn. 5.6. mpuHHMaeM 4YeTblpe pabOYMX M JBa PE3EPBHBIX BaKyyM-

duasTpa BOY-20-26 ¢ pubTpyiomeii moBepxHOCThI0 Fy = 20 M KasIbIil.
KonuyecTBO pe3epBHBIX BaKyyM-(QUIbTPOB CIEAYET TPUHUMATH:
- IPY KOJIMYECTBE padOUYMX €IUHHUIL 10 TpexX — 1;

- OT YCTBIPCX OO0 ACCATHU — 2.

Tabnuma 5.6
Texnuueckasi XxapakTepucTuka 0apabaHHBIX BaKyyM-(UIBTPOB
Mapka driibprpa
IToxa3sarens BOVY-5-1,75 BOVY-10-2,6 BOVY-20-2,6 BOVY-40-3,4
bexOVY-10-2,6 bexOVY-40-3,4
IImomans 5 10 20 40
MOBEPXHOCTHU (10) (40)
¢buIbTpOBaHMS,
N
JuameTp 1762 2612 2612 3000
OapabaHa, MM (2600) (3400)
JuHa 960 1350 2702 4400
OapabaHa, MM (1300) (3800)
Yacrora 0,13-2 0,13-2 0,13-2 0,436-1,178
BpaIICHUS (0,1-1,45)
OapabaHa,
00/MHUH
O0bem 1300 2700 4200 3000
KHUJIKOCTH B (2700) (7000)
KOpBITE, JT
MOoIIHOCTE 1,1 2,2 3 3,4-4,1
aBurarens, KBt (1,7) (8)
["abGapuTHBIE 2680x2410x265 | 3420x3320x3415 | 4750x3230x3830 | 6660x4300x3640
pasMepel, MM 0 (3165x4100x3052) (6300x5115x3725)
Macca ¢unbTpa 4490 7857 14432 17820
C IPUBOJAMH, KT (7600) (17423)

4.2. KonuuecTBo keka npu BiaxkHocT 80 %, M3/CyT,

Qc:Qd'

100-80

100-95 _5945.100—95
100-80

=148,6.

4.3. KondecTBo 06pasyromerocs GpuibTpata, Mo/cyT,




4.4. Pacxoj BO3yXa BAKyyM-HAcoca, M>/MHH,
Q.,=9-F=05-20=10,

Q, =Q, O, =594,5-148,6 = 4459

@uibTpaT HAIIPABIAETCS B UIOYIUIOTHUTEIIN.

rJie 0 — YIeIbHBINA pacxox Bo3ayxa; = 0,5 M>/muH Ha | M romany GpuibTpa.
y P y Tp
N3 Tabn. 5.7 npunumaem Bakyym-Hacoc Mapku BBH-12 ¢ mogaueit Qg =

3 N
= 12 M°/MUH Ha KXl QUILT.

Ta0muna 5.7

TexHuueckas XapaKTCPUCTHUKA BAKYYM-HACOCOB U BO3YXOJYBOK

Mapka Toxaua, M°/MHH [ToTpebasieMass MOITHOCTb,
BaKyyM- kBT
Hacoca Wi BAKYyyM- BO3NYyXONyBKH
sosnyxonysk | "SSGTEN | TPUOMIOMON | sakyy | sosayozya
70 % Haruetanus 50 Hacoca
klla
BBH-1,5 1,5 1,5 3,4 3,3
BBH-3 3,0 3,3 5,5 5,3
BBH-6 6,0 6,0 13,0 13,4
BBH-12 12,0 10,4 18,0 21,0
BBH-25 25,0 25,0 58,0 63,0
BBH-50 50,0 53,0 100,0 120,0

4.5. Pacxop cxaroro BO3ayxa Ha OTAYBKY KEKa, M3/MI/IH,
Q.,=0"F =01-20=2,
rae (" - yIeJIbHBIN pacxo] CKaTOro BO3AyXa Ha OTHYBKY keka, q° = 0,1 M°/MHH Ha
M2

N3 Tabn. 5.7 npunumaem Bo3ayxonyBku Mmapku BBH-3 ¢ momaueir 3.3
M°/MUH Ha KayIblil buneTp.

5. CknagupoBaHue 00€3B0OKEHHOT0 0CAIKA.

JIist ckiagupoBaHusl 00€3BOKEHHOTO OCaKa MPETyCMaTPUBACTCS OTKPBITAS
TJIOIIAKA, KOTOpast pacCUUTHIBACTCs Ha 3-4-MeCsIYHOE XpaHEHHUE KeKa MPHU BhICOTE
citost ocazka 1,5-3 m. Ilnomaas MIOMaaKy onpeaensercs mo hopmyie, M,

-3,5-30 148,6-3,5-30
F= % - = =78015,
rae h — BeIcoTa ciost Keka Ha ruiomaake, h = 2 m. [Mpuaumaem B x L = 80 x 100
M.

6. Pacuer aBapuiiHbIX MJIOBBIX IUIOLIA/I0OK.

[Tpu MEXaHUYECKOM 00€3BOKMBAaHUHT ocajika
npeaycMaTpuBaTh aBapuiiHbie wWioBble Iwiomanku [I] wa 20 %
KOJIMYECTBA OCaJIKa.

HEO0XO0IUMO
rOJI0OBOTO

TToJie3Hast [UIOMAb WIOBBIX MUIOIIAI0K, M,
F_ Quix T _ 900,7-365-20
“ K-n 1,2-1,05-100
rae Qmix — pacxol COPOKEHHOTO OCaKa, M3/CYT;

=52183,




K — narpy3ka ocajJika Ha WIOBbIE TUIOLIAJKH, M/ (MZ- ron), K=1,2 M/ (MZ-

rojn);
N — kuMaTudeckuit koaddurment, n = 1,05.
JlanbHENIINIA pacyeT aHaJIOru4yeH npumepy S.1.

5.2.2. ®uabTp-npeccol
Jlnia 06e3BOKMBaHMS OCaJKa HAa OYUCTHBIX CTAHIMSIX MPUMEHSIOT GUiIbTp-

npeccel tuna DITAKM. Cxema ycranoBku ¢unbTp-ipecca Tuma DOIIAKM
MoKa3aHa Ha puc. 5.4.
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Puc. 5.4. Cxema ycmanosku ¢unemp-npecca muna OIIAKM:

1 — pesepByap miis ocainka; 2 — HAcoc JUIs TOAAYU OCajKa; 3 — pe3epByap
JUI CMEIIICHUS OCaJIKa ¢ peareHTaMu; 4 — HacoC JUIsl IMOJa4yu Ocajka Ha (UIbT;
5 — BojioHacoCHas CTaHIusT; 6 — PUIBTP-TIpecc; 7 — Mmojada C:KaToro Bo3ayxa

Ounptpel TMHA PITAKM BBIIyCKAaOTCA € IUIOMIAABI0 ITOBEPXHOCTH
duastpoBanms F =2,5...50 M. IIpexycMoTpen Boimyck ¢puisTpoB Mapok OITAB-
100 u ®ITAB-300 c rutomiaipio MoOBEpXHOCTH (PUIIbTpOBaHUs coOTBETCTBEHHO 100
u 300 M°. Texuudeckas xapakrepuctuka ¢uistpos ®ITAKM u OIIAB pauna B

Tabm.5.8.

Tabmnura
5.8

XapakTtepucTuka QrIbTp-TIPeccoB

Mapka ¢puibTp-mipecca




OITAKM | ®ITAKM | OITAKM- | OITAKM- | ®ITAKM | OITAB | PIIAB-
Hoxasatens | -®IAB- | -5V 10y 25V 50V -100 300
2,5Y
[Tmomane 25 5 10 25 50 100 300
MMOBEPXHOCTH
(¢unbTpOBaHUA,
N
Harmop, m 120 120 120 120 120 100 80
Yucno 6 6 12 16 20 55 111
(GUITBTPYIOITUX
TUTAT, TIT.
Mupuna 700-750 | 845-920 | 845-920 1100- 1450 1600 1600
bunpTpyromei 1200
TKaHU, MM

IIpumep 5.5. Paccuutarh cucreMy 00€3BOKMBaHHS Ha (UIBTp-Ipeccax
ocajika, COpO’KEHHOT0 B METaHTeHKax, kKojaudecTtBoM 900,7 M3/CyT.

1. Pacxon XJOpHOro *ene3a Mo 4MUCTOMY IPOAYKTY Ipu no3e 7 % macchl
CyXOro BEIIECTBA 0CajKa, T/CyT,

o -%007:(00-Py):7-p _9007(100-968)-7-1_
FeCl; — = =

2,0
100-100 100-100 ’

YTO 0 TOBAPHOMY MPOAYKTY COCTABJISET

Q' kect, = % =3,33 1/cyT.

2. Pacxon m3BecTH MO YHUCTOMY MPOIYKTY HpH a03e 15 % maccel cyxoro
BEILIECTBA OCAJKa, T/CYT,
900,7-(100-96,8)-15-1

_ — 432
Qezo 100-100
WM 10 TOBAPHOMY IPOIYKTY, T/CYT,
4,32
T ]
a0 = — = 6’2 .
Q' cao 0.7

3. HeoGxoaumas pabouast miomaib GuiIbTp-mpeccos, M,

~ Qi -(100-P,,)-1000 900,7-(100-96,8)-1000 80

100-q-T 100-15-24 ’

e — MpOIyCKHAS CIIOCOOHOCTD BHIBTP-TpeccoB (Tabi.5.9), g = 15 kr/( M>-4);
T — mpOIOIKUTETLHOCTH pabO0Thl (PUIBTP-TIPECCOB 3a CYTKH, 1 = 24 d.

Tabmuna 5.9

[Tpon3BOANTEIBEHOCT (PUIBTP-MIPECCOB B 3aBUCUMOCTH OT XapaKTECPUCTHKHU
00pabaThIBaeMOro ocaaka

Xapaktepuctuka oopadareiBaeMoro ocaaka | [IpousBoaurensHoCcTh | BaxHOCTH
¢unbTp-npecca, KeKa, %




kr/( M%-q)

COpokeHHBI  OCaJloOK U3  TEePBUYHBIX 12-17 60-65
OTCTOMHUKOB

COpoxeHHass B MeE30(DMIBHBIX YCIOBHSIX
CMeCh OcCajJika U3 MEPBUYHBIX OTCTOMHUKOB 10-16 62-68
u aKTUBHOTO uia, a’poOHO-
CTAOMJIN3UPOBAHHBIN AKTHUBHBINA WJI

COpoxkeHHass B TepMO(MUIBbHBIX YCIOBHUSIX 7-13 62-70
CMECh OCaJIka M3 TIEPBUYHBIX OTCTOWHUKOB
M aKTUBHOTO WJIa

ChIpoil 0caIoK U3 MEPBUYHBIX OTCTOMHUKOB 12-16 55-60
Cmech chIpOro ocajka €3 TEePBUYHBIX 5-12 62-75
OTCOMHUKOB ¥ YIUIOTHEHHOTO AaKTHBHOTO

nia

VYIJIOTHEHHBI AaKTUBHBIA W  CTAaHIAH 2-7 80-83

aopanr HACCIICHHBIX ITYHKTOB

[IpyHuMaeM K yCTaHOBKE JBa pabO4MX M OJUH PE3EPBHBIM (PUIBTp-TIpecc
Mapku GITAKM-50V ¢ minomanpio puiasTpyromei mopepxHoctu 50 M° KasKIbIil.
4. KommaecTBO 06pa3yIoIIerocs: KeKa IpH BIAKHOCTH 65 Y%, MY/cyT,

(L00-P,,) _900,7-(100-96,8)
100—P, 10065

Qc = Qmix = 82!3

5. KonmndectBo (umbTpaTa, MY/CyT,

Q; =Q,x —Q. =900,7-82,3=818,4,

@ubTpaT HANIPABIISIETCS BO BHYTPUIUIOLIAJOYHYO CETh KaHAIU3AlUH.
6. TIoma b IOMAKY [T CKIaIHPOBAHMS KeKa, M,

~Q.-T 823-4,0-30

===

F

~ 4938,

rae T — nepuoa Hakorienusi, 7' = 4,0 mec.;
h — BeicoTa 3arpy3ku, h =2 M.
7. PacyeT pe3epBHBIX WIIOBBIX IUIONIAJIOK AHAJOTUYEH BapHaHTY pacuera
BakyyM-(GuiabTpoB (1m.5.2.1).

5.2.3. lleuTpudyru

JUIst OYUCTKM TOPOACKHMX CTOYHBIX BOJ PEKOMEHAYETCS MPUMEHSThH
HEIPEPHIBHO JIEHCTBYIONINE OCATUTEIbHBIC IIEHTPU(PYTH CO MTHEKOBOW BHITPY3KOMH
00€3BOKEHHOTO ocajJka THUIIA Oor'ma Ha OYHCTHOH CTaHIIUU -
POM3BONTENHHOCTEI0 10 100 Thic. M>/cyT. OCHOBHBIC TEXHHYECKHE IAHHBIC
1eHTpudyr npuBeaeHs! B Ta071.5.10.



Tabmnuia

5.10
TexHUYeCcKass XapaKTePUCTHKA IICHTPUPYT
Tun uentudyru
Hoasarens OT'I-35K-6 OTII-50K-4 | OII-631K-2
PacueTnas 4-6 9-14 25-35
MIPOU3BOTUTEIIEHOCTD
1o UCXOIHBIM
ocazKam, M/d
Huametp poTopa, MM 350 500 630
JlnvHa poTopa, MM 630 900 2370
I"aGaputsl, MM 2380x1585%x1030 | 2710x1990x1526 | 4530x2780x1430
Macca, T 1,2 1,8 12
MouHoCTh 22 28; 32 100
AJICKTPOIBUTATEIIS,
kBT

Cxema 00€3BOKMBaHU OCaKa NEHTPU(PYTUpOBAHUEM MTOKa3aHa Ha puc.S.5.

IIpumep 5.6. Paccuurars nentpudyru, paboTaronme mno cxeme 5.5, mpu
CJIEAYIOIINX JIaHHBIX:

- CYTOUHBIM pacxoJ CHIPOTO OcCajJika B MEPBUYHBIX OTCTOMHUKAX TMpPHU
BIIAXKHOCTU 95 % Quug = 197 M

- CyTOYHas Macca 0caaka mo cyxomy BemecTBY Qmuaq = 9,85 T;

- CyTOUHBIA pacxoJl YIUIOTHEHHOTO U30BITOYHOTO aKTUBHOTO WA TPHU
BraxkHoctd 97,2 % Q; = 703,7 m°;

- CyTOYHasi Macca U30BITOYHOTO A TI0 cyxoMmy BemiecTBy Qig = 19,7 T;

- 9(pdeKTUBHOCTD 3aJIep>KaHUs CYXOr0 BEIIECTBA MPHU IEHTPUPYTUPOBAHUU
a’pOOHO-CTAOMIIM3UPOBAHHONW CMECH ChIPOTO OCaJKa U aKTUBHOTO wia D = 35 %.

- BIIAXKHOCTH Keka 70 %.
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Puc. 5.5. Cxema obessoocusanus ocaoxka yenmpugy2upoganuem:



1 — crouHasa BOJbI; 2 — pelIeTKa; 3 — MECKOJIOBKA; 4 — MEepBUYHBIA OTCTONHUK;
5 — a3pOTEHK; 6 — BTOPUYHBIN OTCTOMHUK; 7 — METAaHTEHK; 8 — peleTKa-apoOnKa;
9 — uentpudyra; 10 — Ttepmoobpabotka; 11 — wunmoymnorHurens;, 12 —
HUPKYJTUPYIO-IIUIA aKTUBHBIN W, 13 — N30BITOUHBIN akKTUBHBIN Wi, 14 — ¢yrat; 15
— 0CaJI0K U3 MIEPBUYHBIX OTCTOMHHUKOB; 16 — Kek

Jlnis 006e3BOKMBAaHUS OCaJKa MPUHUMAaeM JBe paboumx IeHTpudyru Tuma
OT'II-631K-2 (cM. Tabi1. 5.10) mpomycKHOM CIOCOBHOCTBIO 0 = 28 M/u.
1. I[IpomomKUTeTbHOCTh PAOOTHI MEHTPU(PYTH TpU 00E3BOKUBAHUN CMECH
CBIPOTO OCaJIKa U aKTUBHOTO WJIA, U,
Qg +Qy 197 +703,7
n.g  2-28
2. Macca cyxoro BelecTBa 0CajKka, H3BJICUEHHOTO B K€K 3a CyTKH, T,
M = (Qnues + Qi) = (985+19,7)-35
¢ 100 100
3. O6beM KeKa 3a CYTKH IpH BIaxuocTH P = 70 %, M°,
W= My, 100  10,34-100
°7 (100-P)-p (100-70)-11
4. KonmdecTBo obpasyromerocs ¢yrata, M /cyT,
Q; =Q,q +Q, —W, =197 +703,7 - 31,33 =869,37 .

5. Macca CyXOoro B€IieCTBa, OCTABHICTOCA B (byraTe 3a CYTKH, T,
M, =Q, +Q_ .  —M, =19,7+9,85-10,34 =19,21.
6. Konuentparus cyxoro Bemiectsa B pyrare, /7,
My 1921.10°
" Q, 86937-10°

dyrar HampapiseTcs B IepBUYHBIC OTCTOMHMKU (puc 5.5). Ilpm 3TOM
HEO0OXOMMO YUYUTHIBATh YBEIUUYCHUE HArPY3KU Ha OTCTOMHUKH Ha 25-35 %.

CornacHo 1.9.2.14.32 [1] 3a KOJAMYECTBO PE3EPBHBIX MPUHUMAEM OJIHY
HEeHTPUDYTY.

Jlst moBbIieHust 3¢GHEKTUBHOCTH 3a/iepxkaHusi cyxoro Bemectsa 10 90-95 %
clelyeT MPUMEHSTh (IIOKYISHTEL. Ho mpu 3TOM MPOU3BOAUTENHEHOCTH LIEHTPUDYT
HEOOXOMMO MTPUHUMATH B JIBA pa3a MEHBIIIE.

[Tpow3Boaum mepepacyeT HEHTPU(PYT Ha BBIMICTIPUBEICHHBIC HCXOIHBIC
JIaHHBIE C mpuMeHeHHeM (QuokynsHTa. Torma ams 00€3BOXKHBAHUS OcCajkKa
npuHumMaeM Ng;=4, uerblpe ueHtpupyru tuma OI'II-6311K-2 nponyckHoi
CIIOCOGHOCTBIO (' = = 14 m*/4 u 2 pesepsHbIx [1, . 9.2.14.32]

1", IIpoAOIKUTEIBHOCTD PAGOTHI, U, HEHTPUDYT IPH 06E3BOKUBAHIN CMECH
CBIPOTO OcCajka U akKTUBHOTO Wja  Qpix = Qmug + Qi = 197 + 703,7 = 900,7 M
COCTaBUT

T= =161,

=10,34.

Que 9007
n,-q¢ 414
2! Macca CYXOT'0 BEIIIECTBA 0CAJIKa, U3BJIEYCHHOTO B K€K 3a CYTKHU, T:
. (Quuaa +Qig)- 2" (9.85+19,7)-90
° 100 - 100

1 3
3". O06bem keka 3a CyTkH npu BraxHoctu P =70 %, m”,

T'= 16,1.

M

=26,6



i M'mg-100  26,6-100
° (00-P)-p (100-70)-1.1
4'. KonmaectBo 06pasyrouierocs Gyrara, M°/cyr,

Qr 1= Quua + Qi- W1 =197 + 703,7 - 80,6 = 820,1.

80,6 .

5. Macca cyxoro BelecTsa B (yrare, I/
6'. KOHIIEHTpaIus CyXoro BeliecTBa B (yrare, I/1,
My 29.10°
" Q, 8201-10°
Kak BugHO W3 pacueToB, MpUMeHEHUE (DIOKYISIHTOB MPHUBOIUT C OJIHOM
CTOpPOHBI K YBEIUYCHHUIO KOJMYECTBA IICHTPUPYr B 2 pasza, HO TPU ITOM
KOHIIEHTpAIUsl CyXOro BemlecTBa B (pyrare cHmxkaercsa ¢ 22,1 no 3,54 r/n. Bribop

TOTO WJIA WHOTO BapUaHTa MPUMEHEHHS] UEHTPU(YT AOHKEH MOTHUBHUPOBATHCSA
TEXHUKO-3KOHOMUYECKUMU MTOKA3ATEIISIMH.




I'masa 6. OBE33APA’KUBAHUE U OBE3BPEKUBAHUE OCA/IKOB

[IpakTiuecku Bce BO30yauTenu Oosie3Hel denoBeka( OakTepuu, BUPYCHI U
Aiilla TEeITbMUHTOB) MOTYT TONaJaThb B CTOYHBIE BOJBI M, CII€IOBATEIBHO,
HaxoauTbcsa B ocaake. (OOe33apakuBaHuEe M 00E3BPEKUBAHME  OCAJKa
(merenbMEHTHU3AIMS) BOBMOXKHBI TIPH TEPMUUYECKON 00paboTKe, obecreunBaromnieit
pOrpeB BCeil Macchl ocajka 10 Temneparypbl He MeHee 60°C. O6paboTka ocaaka
npu 0oJiee BBICOKOM TeMIiepaType MO3BOJSET YHUUTOXKUTh B HEM HE TOJBKO s
reJIbMUHTOB W MATOT€HHbIE MHKPOOPTaHU3MbI, HO U  BHUpPYyCbL.  [lns
o0e33apaxxuBaHUsI U 00E3BPEKUBAHUS OCATKA MOTYT MPUMEHSTHCS TEPMUUECKHE
(mporpeBaHue, CyliKa, CXKUTaHHE), OHOTEPMUYECKHE, XHUMHUYECKHE U
OMONOTHYECKHEe METOMbI, a TaKkKe pa3audHble (U3NYECKUE BO3IACHCTBUS
(pammarus, uzmydenue u T.1.). LlenecooOpasHee u s3xoHOMUYeckHu d(PPeKTUBHEE
OCYIIECTBIISITH 00€33apakMBaHUE OCAIKOB MOCJIE UX 00€3BOKUBAHUS.

6.1. /lereibMeHTH3alUs1 00€3BOKEHHBIX 0CAJKOB

JI1s ocyllecTBICHUs IpoLecca AETeIbMEHTU3AlUN B IPOU3BOIACTBEHHBIX
YCIIOBHSIX IIPEIOKEHA YCTAaHOBKA, CXemMa KOTOPOW IpeacTaBieHa Ha puc. 6.1.
Kameps! nerenbMeHTH3alMN NIPEAHA3HAUEHBI JJIs 00€33apakKUBaHUsI MEXaHUYECKU
00€3BOXKEHHBIX OCaJKOB HA OYHUCTHBIX CTaHIUSAX MPOU3BOAUTEIBLHOCTHIO J0
20-30 ThIC. M/cyT cTOUHBIX Box. Ocamok, MPOIICIIINI JerelbMEHTH3AIHIO,
MOKET YTUJIM3UPOBATHCS B KAUECTBE YAOOPEHHUS.

KonuyectBo Kamep JerelbMEHTH3alUUd  BBIOMPAETCS HUCXOAS W3
TEXHUYECKOUN XapakTepucTUKH kamepsl Tua KJAI'M [9].

Puc. 6.1. Cxema ycmanosku no deceibmenmuzayuul 0CaoKos.

1 — nmpuemHbIii OyHKEp; 2 — TOJBW)KHBIE CTEHKH OyHKEpa; 3 — peryJupoBOYHBIC
BaJibl; 4, 7 — TpaHCHOPTEP; 5 — ra30BbIE TOPEIKU; 6 — BBITSKHOM 30HT

Tabnuua
6.1
TexHu4ueckass xapakTEpUCTUKA TUIIOBOM KaMephbl gereapMenTruzannu KJII'M



T[IpOM3BOAUTEIBHOCTD IO 00E3BOKEHHOMY OCAKY, M /4 04-0,6
TommuHa cjios ocaaka, MM 20— 25
CKOpOCTh JIBIJKCHHS JICHTBI METANTMYECKOTO TpaHcroprepa, | 0,7

M/MUH

JlmuHa JIEHTBI, MM 4500
[IlupuHa JIEHTHI, MM 1200
JlaBieHue ra3a B CETH, MM BOJ. CT. 70 - 250
Pacxon ra3za Ha ofHYy rOpenKy, Mg 0,56 - 1,06
Yucno ropenok ['K-274-1 24

Bun ToruinBa [Ipuponusblii ra3
BrIcoTa ycTaHOBKH TOPENIOK HAJ[ CIIOEM OCaiKa, MM 100 - 200

Ipumep 6.1. TlonoOGpaTh KaMephl JereIbMEHTH3ALUM JJIsI 00€3BOKEHHOTO
ocajika B IEHTpudyrax. Pacxon KEeKa 3a cytkm Q = 33,5 M,
IIpOH3BOANTEIPHOCTH KAMEPHI JCTCIbMEHTH3AINH 110 0CaaKy 0y = 0,5 M/,

1. YacoBast IPOMU3BOAUTEILHOCTD 110 KEKy, M°/d,

9B,
T 24
2. Yucno kaMmep JieresIbMEHTU3aIun
_9_14 4
g 05

Jlns  nmerenbMeHTH3alMM  O00E3BOKEHHOTO  Ocajka B IEHTpudyrax
yCTaHaBIMBaKOTCA Tpu Kamepsl Tuna KT M.

6.2. Tepmuveckas Cylika 0CaJKoB

Tepmuueckas cyuika npegHazHadeHa Juisi 00e33apa’KMBaHUsl M CHUKEHUS
Macchl U 00bE€Ma OCaJKOB CTOUYHBIX BOJ, IMPEIBAPUTENILHO OOE3BOKEHHBIX B
BakyyM-(GunbpTpax, ¢uiabTp-peccax unu HeHTtpudyrax. Ee mnpumeHeHue
oOecreynBaeT BO3MOXKHOCTh 3(()EKTUBHOTO YIAJIEHHUS OCAIAKOB C TEPPUTOPHUH
OYHCTHBIX CTAHLIMM U TATIbHENIIEN UX YTUIIU3aLUU. Ocanoxk rocie
TEPMUUYECKON CYIIKH TMPEJCTaBIICT COOOM He3arHUBAIONIUN, CBOOOJHBIA OT
reJIbMUHTOB M MATOT€HHBIX MUKPOOPTaHU3MOB ChIMYYUH MaTepHall BIaKHOCTBHIO
30-40 %.

B oreuecTBeHHON TpakTUKE MJii TEPMHUYECKON CYIIKH OO0E3BOKEHHBIX
OCaJIKOB MIPUMEHSIOTCS OapabaHHbIE CYIIMIIKU quamerpom 1-3,5 M u aymHou 4-27
M, CYIIMJIKM CO BCTPEYHBIMHU CTPYSMH, CYLUMJIKH C NCEBIOOKMKEHHBIM CIOEM U
BakyyM-cymuiku. llocinenHue pekoMeHAyroTcs Uit  00pabOTKH — OCaJKOB,
OoOpa3yoIMXCcsl Ha CTAHUUAX OWOJIOTMYECKOM OYHCTKM CTOYHBIX BOJ C
MPOITYCKHON CIIOCOOHOCTRIO Q,y 110 50 TIc.M /CcyT [9]. Jst
TEPMUYECKOMN CYIIKH OCAJKOB F'OPOJCKUX CTOYHBIX BOJ HA CTAHLMSAX MPOITYCKHON
CIOCOGHOCTBI0  Gomee 30 THIC.MY/CYT HCIIOIB3YIOT CYIIWIKH CO BCTPEYHBIMH



crpysimu (CBC) npomnyckHO#i crTOCOOHOCTHIO MO UCTIApsieMOi Biare Q=
3,5-5u 10 1/9 [8].

Tabmuma 6.2
Texunueckas xapakrepuctuka CBC-3,5/5

[IpomyckHas cnocOOHOCTb, KI/4:

110 a0COJIIOTHO CYXOMY BEIIECTBY 1250-1900

0 HCTapsieMOoM Biare 3500-5000
Temmepatypa cymmibsHOTO areHTa, °C:

HavaJIbHAs 600-800

KOHEYHast 100-150
JlaBneHue Bo3ayxa nepen coriom, Mlla 0,01-0,03

Hanpspokenne odbema cymmiku 1o ucmapsiemoit Biare, 15 xr/( | 600-1200
2
M” 9)

VY nenpHBINA pacxo Ha 1 Kr ucmapseMoi Biaru: 3,4-3,8
temna, MJIx 0,114-0,228
YCJIOBHOTO TOIUIMBA, KT 4-6
CyXOro Bo3jyxa, KI 0,05-0,08

AIEKTPOIHEPTUH, KBT u

BaxaocTh ocagkoB, %: 60-85
JI0 CYIIKH 20-50
MOCJIC CYIIKU

["aGapuTsl, M: 18
JUTMHA 7,8
HIMpUHA 11,3
BBICOTA

Ipumep 6.2. I[logoOpaTh CymIMIKH CO BCTPEUHBIMU CTPYSIMHU IS
06e3BOXKEHHOr0 OCaKa Ha BaKyyM-(buibTpax. Pacxox keka Q. = 148,6 m/cyT.
1. TpeGyemast mporycKHasi CHOCOOHOCTh MO CyXOMY BEIIECTBY, KI/4,
o - Q.- (100-P,)-p _ 148,6- (100 —80) -1000
" 100-T 100-24
T =244, p=1000 kr/™m°,
2. IIpomyckHas cmocoOHOCTh UCIIApSEMOM Biaru, Kr/d,

Q=0Q.-Q,= —148’62'41000 —1238 = 4953,

I[To Tabu. 6.2 K ycTaHOBKE IpeaycMarpuBaetcs oana cymuika CBC-3,5/5.

=1238,

6.3. C:kuranue 0caaKoB



Cxuranve — MnOpolecc OKUCICHHS OPraHWYeCKOW YacTH OCaJKOB IMpHU
MOBBIIIIEHHON TeMIIepaType /10 HETOKCHUYHBIX Ta3oB (JIBYOKHCH YIJiepoja, a3or,
BOJISIHBIC TAPbl) U BBIJICJICHUS] MUHEPAJIbHOW YacTU B BUJE paciiaBa WA CyXOro
noporika (301b1). Ocaku TOPOJCKUX CTOYHBIX BOJI IIEJIECO00PA3HO CIKUTATH TIOCIIS
UX MEXaHUYECKOTO 00€3BOKMBAaHUS JTHOO TEPMUYECKON CYIIKM B TEX CIyyasx,
KOI/Ia OHM HE MOTYT OBbITh YTHJIM3UPOBAHBI B CEIHCKOM XO35UCTBE B KAaUECTBE
opranndeckoro yaoopenus [10]. Cxuranue HauOoyiee TOJHO YIOBIETBOPSET
TpeOOBAHUSM 3aIUTHI OKpY>Karolle cpesbl, mockoibKy B 80-100 pa3 cokpaiaer
00BeM Ocajika ¥ MPU ITOM JIOCTUTAETCS €ro MmojiHoe obe33apakuBanue [11].

B Hacrosiiee Bpemsi [ CKUTAHUSI OCAJIKOB PACIPOCTPAHEHHUE TMOTYUYUIH
neun kurnsiero cnosi (KC), MmHOronooBeie U Bpamjaromuecs: bapadaHHbIE MEUU.
bonpmme  raGapuThl, BBICOKAasS  CTPOUTENBbHAS  CTOMMOCTh,  CJIOKHOCTh
OKCIUTyaTalli¥l ~ OTPAaHWUYHMBAIOT 00JIACTh MNPUMEHEHHS  MHOTOIOJOBBIX U
Bpalnaromuxcs 0apadaHHbIX neuei (tadim. 6.3).

[Teun ¢ KumAOAM CIT0eM OOECIIEUMBAIOT BBICOKYIO 3(PGHEKTHBHOCTH
npolecca, OTJIMYalOTCS  KOMIIAKTHOCTBIO, IPOCTOTOM  AKCIUIyaTaluu U
BO3MOXXHOCTBIO MOJTHOM aBTOMAaTHU3aluu npoiecca (puc.6.2).
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Puc. 6.2. Cxema ycmanosku ons corcueanust 0caokos 8 Kunsuem cioe:.
1 — meyb ¢ KUISIMM ClIoeM; 2 — TeII0OOMEHHHUK; 3 — MOKpBIA CKpyOOep;
4 — TUAPOUMKIIOH; S5 — BEHTWIATOpP; O — IIHEKOBBIM NMUTaTeNb, 7 — IyCKOBas

dbopcyHka

Tabmuna 6.3
Texnuueckas xapakrepuctuka neyeit KC

Temneparypa Bo3ayxa u rasos, °C:
Ha BXOJIC B I€Yb 600-700




B KHIISILIEM CJIO€ 650-750
B TOTIOYHON KaMepe HaJ KUTISIIUM CJI0EM 900-1000

Harpy3ka 1o ucrapsiemoii Biare Ha | M° o6bema meun, | 60-100
KI/4

80-100
VYHOC 30I1BI C OTXOASAIIUMH Ta3aMu, %o

1,2-2
Pabouast CKOpOCTh BO3/yXa, OTHECEHHAs K ILIOMIAJN
pEIIeTKH, M/C:

4-4.6
VY nenpHBIC pacxosl HA | KT HCapsieMoi BIIaru: 0,04-0,05

terna, MJx
aJIeKTpodHEeprun, KB1/4

IIpumep 6.3. IlomoOpaTh TMeYM KUIISIMIETO CJIOS JUISI MEXaHUYECKH
00e3BOXKEHHOT0 ocajka Ha (uibTp-nipeccax. Pacxon keka cocraBisger Q. = 8,23
M/CYT.

1. KonmmyecTBO a0COIOTHO CyXOr0 BEIeCTBa

Q, = Q. -(@00-R)-p = 8,23-(100-65) 1 =2,88m/cym.=120,0 k2 / u.
100 100
2. KonnuecTBo Biard, mojajiexanieil ucrapeHuro
Q =Q.-Q, =823-288=535m/cym.=2229 ke/u.
3. TpebyeMslii 06beM medn, M,
N = Q = 2229 ~3
q 80

3HaueHue ( mpuHUMaeMm mo tadiu. 6.3; g = 80 kr/u.

K ycraHoBke nmpuHUMaeM Tpu MeUYu KUISIIETO CI0si ¢ paboyuM 00beMOM He

3
MeHee 3 M.




I'1aBa 7. PACYET COOPYKEHHMI BUOJIOTUYECKOM OYUCTKH

buonornyeckne MeTOABI OYHUCTKH CTOYHBIX BOJI OCHOBBIBAIOTCS HA
€CTECTBEHHBIX IMPOIIECCaX Pa3BUTHUSI MUKPOOPTaHU3MOB, B TOM YHUCIIE!

- MOTpeOJIATh B KayecTBE MUTAHUS OPTaHMYECKUE COCIMHEHUS B BUJIE
MCTOYHUKA YHEPTUU I COOCTBEHHOTO ()YHKIIMOHUPOBAHMS;

- pa3MHOXaThCsl Tak OBICTPO, YTO yepe3 Kaxable 30 MUHYT MX YHCIO
yIBauBaeTCid, HO MpPHU 3TOM pa3MHOKEHHE MPOTEKAET B paMKaxX IMPUPOIHOTO
HKOJIOTUYECKOTO PAaBHOBECHSI;

- 00pa30BBIBaTh KOJIOHWW W CKOIUICHHUS, KOTOPBIC JIETKO OTICISIOTCS OT
BOJIBI TTOCJI€ UCTIOH30BAHUS B KAUECTBE MUTAHUS 3arPsI3HEHUN ATOW BOJIBI.

Takum oOpazoM, Tpu OHOJOTMYECKOW OYHCTKE 3HAYUTEIbHAS YacThb
3arpsI3HCHHM, COJIEP)KAIMUXCS B CTOYHBIX BOjAaX, TpaHCPoOpMHUPYETCS B
OMOJOTUYECKYI0O MacCy — akTuBHBIA Wi, C TEUEeHHWEM BPEMEHH COJCpKAHUE
OpPTraHMYECKUX BEIIECCTB B OYHIIIAEMON BOJC JOCTHTACT HIKE HEKOTOPOTO YPOBHS,
MOCJIE KOTOPOTO >KH3HEACATEIPHOCTh MUKPOOPTAHU3MOB IPOJIOKAETCS, HO YK
7100 3a CUET HAKOTUICHHBIX MUTATEIbHBIX BEIIECTB, JIMOO0 32 CUeT X COOCTBEHHOM
Mmacchl. Takas MuUkpoOuagbHasi Macca Mocjie BBEJEHUS B KOHTAKT C MUTATEIbHON
Cpelloll BOCCTaHABJIMBAET CBOIO MPEKHIOK AKTUBHOCTh, HO CO 3HAYUTEIHHOU
3aJIepKKOM MO0 CPAaBHEHUIO C OMOMACCOM, HE JOCTUTTIIEH KPUTHUYECKOTO YPOBHSI.

buonornueckass OYHMCTKAa MOXET TMPOUCXOJUTh KaK B ECTECTBEHHBIX
YCIIOBUSIX, TaK U B UCKYCCTBEHHBIX YCIOBUSX. COOpPYKEHHUsI, B KOTOPHIX MPOTEKAET
€CTBEHHBIN MpOIIECC OMOTOTUYECKON OUUCTKH, MPEICTABICHBI TIOJISIMU MOJ3EMHOMN
buabTpanyy, 3eMeIbHBIMU TIOJIIMH OpOIeHHs. [IpuMeHeHne 3THX COOPYKEHUN
XOTS M1 UMEET MECTO B MPAKTUKE, HO BCE YaIlle OTPAaHMYMBACTCS KaK CaHUTapHO-
AMUACMHUOIIOTHYESCKUMH TPEOOBAHWSAMHU, TaK U TIOBBIIIAIOIICH CTOMMOCTHIO
3eMeNbHBIX Iuiomianeid. IloaToMy Ha apeHy Bce dHalle CTald BBICTyNaTh
COOpY)KEHHUST OWOJOTHYECKON OUYMCTKH B HCKYCCTBEHHBIX YCIOBHAX. K HUM
OTHOCSATCA adPOTEHKH PA3JIUUYHBIX MOIUMUKAIUMN U OHOPUIBTPHI C Pa3IUYHOU
3arpy3Kou.

7.1. A3poTeHKH-BbITECHUTEIH 0€3 pereHepanuu

APpOTEHKH, B KOTOPBIX OYHMINAcMas CTOYHAs BOAa C COACP)KaAHUEM
OpraHnyecKkux BeriecTB, orieHuBaeMbIX BIIK .y, T.€. Ley < 150 mMr/m, coBMecTHO ¢
aKTUBHBIM HJIOM ITOCTYIIa€T B OJWH TOPEIl COOPYKCHHS, a 3aTeM IMOCTYIaTeILHO
BBITCCHSICTCS BHOBB ITOCTYIMAIONIMMHU TIOPIUSMH, HA3BIBAIOTCS ad3pOTCHKAMH-
BBITECHUTEISIMU Oe3 pereHepanuu (puc. 7.1).



10

—_—r—t

Puc. 7.1. Cxema a3poTeHKa-BBITECHUTENSI O€3 pereHeparuu:

1 — crouHas Boja MocCie NEPBUYHBIX OTCTOWHUKOB; 2 — a3pOTEHK; 3 — UIIOBas
CMECH U3 a3POTEHKOB; 4 — BTOPUYHBIN OTCTOMHUK; 5 — OUMILIEHHAs BOJA; 6 —
UJI0Bas KaMepa;

7, 8 — NUPKYIAIMOHHBIA W W30OBITOYHBIA AKTUBHBIA WJ COOTBETCTBEHHO; 9 —

BO3yX U3 BO3yXOAYBOK; 10 — aspanrioHHas cucrema

Pacuer cBoguTCs K OIpEAeNieHHI0 HEOOXOJMMOIO BPEMEHU OKHCIICHUS,
TpebyeMoro oobemMa a’poTEHKOB, YKCIIa CEKIIMH, BRIOOpA TUIIOBBIX a’3pOTEHKOB U
BBIYHCIICHUIO HEOOXOJMMOTr0 KOJMYECTBa BO3[yXa MJis IMOJa4d B a’dpPOTEHK, a
TaK)Ke MoAO0PY TUIIOBBIX BO31YXOIyBOK.

Ipumep 7.1. IIpousBectu pacyeT OMOIOTMYECKON OYMCTKHA B adpPOTEHKaX
MIPU CIEAYIOIIUX UCXOHBIX TAHHBIX:

- PACXOJ CTOYHBIX BOX — 60 THIC.M/CYT;

- konneHTpanusa bIIK . (Len) B iCX0HO#M Boge — 140 mr/o;

- TeMIiepaTypa cTouHor Bosl — 14 °C;

- kounenTpanus bIIK ., (Lex) B OunIiieHHOM Boge — 15 mr/i.

1. ITepuon aspauum tyy, 4,

Lo = 1+ 8,
pmaxCOai (l_ S)
rae @ - kKodppuuueHT HHruOMpoBaHUs NPOAYKTaMHU paclajia akTUBHOTO WA, JI/T,
pUHUMAaEMbIi o Tabin 7.1.

Jlns ropoackux croudbix Bog ¢ = 0,07;

Qi — Jo03a wia, I/1, ompenenseMas TEeXHHUKO-DKOHOMHYECKHUM pPACUETOM C
y4€TOM pabOThl BTOPUYHBIX OTCTOMHUKOB, &; = 1,4,

Pmax — MaKCUMaJbHasi CKOPOCTh OKHCIIEHHUSI, MI/(T-4), TpUHUMaemas 1o TalJ.
7.1, Pmax = 85;

Co — KOHIIGHTpAIMsi PACTBOPEHHOTO KHUCIOpOJa, MI/JI; B TEPBOM
npubsmxenuu Cy AOMYyCKaeTCs MPUHUMATD 2 MT/II;

S — 30JIBHOCTH WJIA, IpUHUMaeMas 1o tabia. 7.1, S = 0,3;

Ko — KOHCTaHTa, XapakTepu3yrolas BIusHue kuciopoaa, Mr O,/i Ky = 0,625.

(CO + KO )(Lmix py

L
—L, )+K.C,lIn Le” K

eX

Taomuma 7.1
OcCHOBHBIE IMOKa3aTeIH OMOJOTHYSCKOTO OKUCIICHHS IS TOPOJICKUX CTOYHBIX BOJI

Koaddumment | Prax K, K., Q S




MT Mr TTK o/1 | MT Oo/n1 a/T
BITK /T 4

3HaueHue 85 33 0,625 0,07 0,3

Lmix — BIIK o, OTpenmensieMass ¢ y4eTOM pa30aBJICHHS PEHUPKYJIAIIHOHHBIM
pacxoaom, Mr/,

o Len + Lex(Ri)
m 1+ R, ’
rae Rj— creneHb penupKyIsii aKTUBHOTO UJjla, B A3POTEHKE paccUrUThIBaeMast 1o
bopmyie

R = I
1000/J; — &, '
rae J; — WIOBBIM UHACKC, CMS/‘I, Ji = 80...120.

R — 14 _
' 1000/120-1,4
_140+15-0,2 170
™ 1402 12
Ki — KOHCTaHTa, XapaKTepU3yIolIasi CBONCTBA OPraHUYECKUX 3arps3HSIONINX
Beniects, Mr BIIK /1, K; = 33;
Ky — K05 (OUIMEHT, yYUTHIBAIOIMKA BIMSIHUE ITPOJOJIBLHOTO IIEPEMEIINBAHH,
K, = 1,5 npu 6uonornyeckoit ounctke 10 Lo = 15 mr/im; Ky = 1,25 mpu Le >30
MT/11;

HpI/I Ji = 120,

L

~119,2.

_ 1+0,07-14
" 85.2.1,4(1-0,3)
2. TpebyeMbiii 00BeM, M°, a9pOTEHKA
W,y = q\:/ T
0, — CpEIHEYacoBOW pacxoj] CTOYHBIX BOJ 3a MEPHOJ] B Yachl MAaKCHUMaJIbHOIO

11%2}15 =4,68.

[(2,0+ 0,625)141,7 —15)+33-21In

MPUTOKA!
q, _Qu 80000 _ 55, M,
24 24
W, = 2500- 4,68 =11700.
3. Ilpy uucie cexkumii Ny = 4 TpeOyeMslii 00beM, M°, OXHOH CEKIHUH
COCTaBUT

i M 70

atv
n S

4. ITo tabn. 27.7 [9] npuaumaem OnvbKalmnii OOJBITUI TUIIOBON a’pOTEHK
Homep 902-2-192 ¢ pazmepamu:

- MpuHa kopuaopa B, m, —4,5;

- pabouas riyouHa asporenka Hgy, M, — 4,4,

- YHCIIO KOPUAOPOB N — 3;

- nuHa ceknmm L, M, — 54,

5. VYnaenvHbli pacxon BO3AyXa  (air, MM OYMIAEMOW BOJBI, IIPH
ITHEBMATHYECKOW CHCTEME adpalliu CICyeT OMPEACIIATh 10 (GopMyIIe

Jo (Len — Lex )

KlKZKT Ks(Ca _Co)’

qair =



TO€ (,- YACIBHBIA PAcxoj] KHUCIOpOAa Bo3ayxa, Mr Ha Mr cCHATOM bBIIK g,
npuHuMaemblii ipu ouuctke 10 BIIK ., 15-20 mr/n — 1,1; npu oumcTke A0
BITK ;o cBbImIe 20 Mr/n — 0,9;

Ki — xoadduirienT, yduThiBalOMMK TUN a’paTopa M MNPUHUMAEMBIN s
MEJIKOMY3bIpYaTO a’pallud B 3aBHUCUMOCTH OT COOTHOIIEHHUS IJIOIIaJei
a’pUpyeMoii 30HbI U a3pOTeHKa no 1adn. 7.2, Ky = 1,47;

K, — ko3 dunmeHT, 3aBUCHUMBIA OT TIIYOMHBI TOTPYXCHHS a’partopoB h, u
pUHUMAaEMBbIi o Tadu. 7.3, K, = 2,52;

Tabmuma 7.2
3HaueHus ko3P durpenta K; MeKoIy3pIpyaToi a3paui B 3aBUCHMOCTH
OT COOTHOLIEHHS TUIONIAzel adpupyeMoii 30861 1 asporenka f,,/ f,,

f/f. ] 005 ] 01 | 02 | 03 | 04 | 05 | 075 | 10

Ky 1,34 1,74 1,68 1,89 1,94 2,0 2,13 2,30

Jamax 5 10 20 30 40 50 75 100
M3/ (M2 1)
Tabmuua 7.3
3navenus ko3 dunrenTa K, B 3aBUCUMOCTH OT IITyOWHBI MOTPY>KEHUS a’dpaTopa
ha

ha 05106 [ 070809 10| 30 ] 40 | 50 | 60

K 04 1046 06 | 08 | 09 | 10 | 208 | 252|292 | 33

Jamin ; 48 42 38 32 28 24 | 40 | 35 | 3,0 | 25

M3/(M?-4)

K: — k03ddUlMeHT, yYuTHIBAIOIIUNA TEMIEPATYPy CTOYHBIX BOJ, OMpPEEIsieMBbIil
o gopmyiie
K; =1+0,02(T, —20); K, =0,02(14-20)=0,88;
K3 — k03¢ dumueHT kayecTBa BObI, I TOPOACKHX cTOYHBIX Boa Kz = 0,85;
Ca — pacTBOpPMMOCTH KHCJIOPOJIa BO3/yXa B BOJE ompenensiercs no ¢opmyre,

Mr/11,
c. =1+ |.c.;
20,6

C: — pacTBOPUMOCTH KHUCIOPOJa B BOJAE B 3aBUCHUMOCTH OT TeMIEpaTyphl U
aTMOC(EpHOro JaBleHus, TpUHUMaeMblii 1o Tabdiu. 7.4; C, = 10,37 mr/m;

C,= 1+ﬁ -10,37 =12,58,
20,6

Co — cpenHsisi KOHIIEHTpalMsl KHUCJIOpPOJa B a’pOTEHKE, MI/JI; B MEPBOM
npubamxenuu C, gomyckaercs NpUuHUMATh 2 MI/II;
1,1(140 -15)

qair = = 4'7
1,47-2,52-0,88-0,85(12,58 — 2,0)

Taomuna 7.4

PactBopumocTs kucnopona B 1 1 Boasl npu aasiaenuu 0,1 Mlla



t, °C O,, mMr t, °C O,, mr t, °C O,, Mr
1 14,23 11 11,08 21 8,89
2 13,84 12 10,83 22 8,83
3 13,48 13 10,60 23 8,68
4 13,13 14 10,37 24 8,53
5 12,80 15 10,15 25 8,38
6 12,48 16 9,95 26 8,22
7 12,17 17 9,74 27 8,07
8 11,87 18 9,64 28 7,92
9 11,59 19 9,35 29 7,77
10 11,33 20 9,17 30 7,63

6. IHTEHCHBHOCTB a3pamum, M /(M>-1),

J = Qair - Hae
: tat ’
4744,
4,68

Jin <Ja < J -
Ipu K, = 2,52, J_. = 3.5 M>/(M*u);
Ipu Ky = 1,47, J,, = 10 M%/(m>-q).
[Tomyuaem 3,5<4,5<10, uro cooTBeTCTBYET TpeOOBaHusIM 1abdmn. 7.2 u 7.3.

7. TpebGyeMsIii pacxo BO3ayXa, M /4,
. Q.. =0, -0, =47-2500 =11750.

[To Tabn. 7.5 nmonOupaem aBe TUMOBBIE TypOOBO3ayX0ayBKH Mapku TB-80-
1,6 ¢ 00beMOM BcachIBarOIIEro Bo3ayxa 6000 M>/4 Kaxgas, MPUHAMAEM TAKKe
OJIHY PE3EPBHYIO MAIINHY.

Tabmuna 7.5
TexHuyeckue faHHbIE TYPOOBO3IYX01yBOK
Mapka Obbem Hasnenne | Yacro- I"aGapurts! arperara, Macca, xr
MaIlHbI 3aca- HarHeTanns | TaBpa- | 'E . M
CBI- meHus, | 9 = @ _ DJIEKT- | Hauboee
BaeMo- 00/MuH 5 é < g % g = pPOIIBU- | TSKENOH
ro aTa | MIIa 20 % E E & % 5 rareis JacTH
BO31Yy- ﬁ = g m E
xa
TB-42-1,4 | 3600 1,4 | 0,14 | 2940 55 2,52 | 155 | 148 | 3470 | 355 1200
TB-50-1,6 3600 16 | 0,16 | 2960 100 2,63 | 155 | 158 | 4445 635 1400
TB-80-1,4 6000 1,42 | 0,142 | 2960 100 2,75 | 1,55 | 1,48 | 3860 | 430 1200
TB-80-1,6 6000 1,63 | 0,163 | 2970 160 2,85 | 1,55 | 1,48 | 4440 730 1400
TB-80-1,8 6000 1,77 | 0,177 | 2965 200 3,06 | 1,55 | 1,58 | 5545 | 825 1800
TB-175-16 | 10000 | 1,63 | 0,163 | 2970 320 3,32 | 168 | 1,63 | 5190 | 1780 1500
TB-300-1,6 | 18000 16 | 0,16 | 2970 400 363 | 19 | 1,74 | 6860 | 2080 2300

7.2. ASpOTeHKH-BbITECHUTEIH C PereHepanueit

[Ipu copepxkanuu 3arps3Hstommx BemectB 1o bBIIK,, > 150 wmr/n
BO3HUKAET HEOOXOAUMOCTh pereHepaluu, T.€. BOCCTAHOBJICHHUS OKHCIUTEIbHOU

CIIOCOOHOCTH aKTHBHOI'O WHJIa,

BBIACIIEIEMOI0O BO BTOPHUYHBIX OTCTOMHMKAX.

PereHepaumo AKTHBHOI'0 Wja 4Yale BCCTO IPOBOAAT B OTACIBHBIX KOPHAOPAX




a’pOTEHKA, HANpWMeEp, B OJHOM W3 KOPUIOPOB TPEXKOPHUIOPHOTO adPOTECHKA-
BbITECHUTENS (puUc. 7.2).
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Puc. 7.2. TpexkopuI0pHbBIi a3pOTEHK-BBITECHUTEIb:
1 — crouHas Boja mocjie MEPBUYHOTO OTCTOMHMKA; 2 — a’3pOTEHK; 3 — HJIOBas
CMECh; 4 — BTOpUYHBIN OTCTOMHUK; 5 — OUYMILEHHAs BoAa; 6 — mioBas
Kamepa; 7, 8 — COOTBETCTBEHHO LIMPKYJISLUOHHBIA U
n30aTOYHBIA AKTUBHBIA WJI; 9 — BO3QyX W3 BO3AYyXOayBokK; 10 — aj’panuoHHas
CUCTEMA U IOJAYH U PACIPEACIICHUS BO3AyXa B adpoTeHke; 11 — kaHan ctouHon
BOJbI; 12 — KaHAJI IUPKYJALIMOHHOTO aKTUBHOTO MJIa; 13 — KaHa WI0BOM cMecH

Ipumep 7.2. IIponsBectn pacyeT OMONOTMYECKON OYMCTKHA B a3pPOTEHKaX
TIPY CIICTYFOIINX MCXOIHBIX JAHHBIX:

- Pacxo CTOUHbIX BoI — 60000 M*/cyT;

- kouuenTpanus bIIK ., (Len) B mcxoauoit Boge — 170 mr/i;

- TeMIiepaTypa cTouHou Bojsl — 14 °C;

- koHteHTpanus BIIK . (Lex) B ounIieHHOM Bojie — 15 Mr/.

Pacder  cBomuTcs K ONpENENeHUI0  HEOOXOJAMMOTO  BpPEMEHU
(IPOAOKUTENBPHOCTH) OKHUCICHUS OPTaHWUYECKUX 3arps3HSIONINX —BEIIECTB,
MPOJOJKATEILHOCTH  00pabOTKA BOJBI B ad3pPOTEHKE, MNPOAOKUTEIBHOCTU
pereHepaiuy, BMECTUMOCTH a’pPOTEHKa, BMECTUMOCTH pereHeparopa U BbIOOpY
TUIIOBBIX a’POTEHKOB, PacdeTy U Moa00py THUIMOBBIX BO3AYyXOMYBOK (0003HAaUEHUS
cM. B mpumepe 7.1).

1. lo3a wia B pereHeparope, /1,
a, =a I T B R =485,
2R, 2.0,27
R — &, 3 17 B
' 1000/J,-a, 1000/120-1,7




Bemnunna R; nomkHa ObITh He MeHee 0,3 IS OTCTOMHHMKOB C MJIOCOCAMMU,
0,4 — ¢ unockpudamu; 0,6 — Ipu CaMOTEYHOM yAAJICHUH HJIA.

2. VYnenvHas ckopocth okucienusi, mr bBIIK,,,; Ha 1 r 0e3301bHOTO
BelecTBa uiaa B 1 4:

L..C, 1

L,C, +K.C,+K,L, 1+¢a’
15.2 1
15-2+33-2+0,625-2 1+0,07-4,85

3. BIIK,y, ompenensemMoe ¢ ydeToM pa30aBIICHHS PEIUPKYISIITHOHHBIM
pacxo0M, Mr/JI:

P = Prax

=19,57.

p =85

Ly + Ly (Ry) 170+15-0,27
m 1+R, 140,27
4. HpOI[OJ'DKI/ITCJ'IBHOCTB OKHUCJICHHA OPraHUYCCKHUX 3arps3HAIOINX BCUICCTB

=137,05.

t) q’
L, —L, 170-15
tO = = =
Ra,(1-S)p 0,27-4851-0,3)-19,57
5. [IpogomKkuTenbHOCTh 00paOOTKH BOJIBI B a9POTEHKE ty, U,
25 L. 25 137,05
=—=lg—=—=lg

“oJa L, 177 15

[TpoaomKUTENBFHOCTD adpallii BO BCEX CIIy4asX HE TOJIKHA ObITh MeHee 2 Y.
6. [Ipo1OJKATENBHOCTD pEreHEPaLvH, 4,

t, =t,—t, =864-20=06,64.

7. BMECTHMOCTb a3pOTCHKA, M,

W, =t (@1+R )a,; =2,0(1+0,27)- 2500 = 6350.
8. BMECTHMOCTB pereHepaTopos, M,
W, =t, -R, -0, =6,64-0,27-2500 = 4482.
9. O61ast BMECTHMOCTb a9POTEHKA, COBMEIIEHHOTO C PEreHEePaTopoM, M,
W, =W, +W, =6350+ 4482 =10832.

10. Yncno KopuIopoB B a3POTEHKE
W, 10832 24

t =185.

r

_ air

W 4482

;
[TpuHUMaeM 9rciio KOpUIopoB N, = 3.

11. Ipu umciae cexumii N = 4 TpeOGyemas BMECTHMOCTb, M°, OHOTO
COOPY’KEHHUS JTOJDKHA OBITh HE MEHEE
CW,
Wair = -
n

= —10i32 =2708.

S
12. Tlo tabm. 27.7 [9] npunumaem OfvKaliuii OOJBITUNA TUIIOBOU a3pOTEHK
Homep 902-2-192 ¢ pazmepamu:
- wupuHa kopujaopa B, M, — 4,5;
- pabouas riyouHa asporeHka Hy, M, — 4,4;
- YHCIIO KOPUAOPOB N — 3;
- IMHA ceKiuu — 48.
13. VYpenwbHbIl pacxom Bo3ayxa ., M /M OuHIaeMON BOIBI ITIPH

IMTHEBMATUYECKON CUCTEME adpalun



Qollen — L) 1,1(170-15)
K,K,K;K,(C,-C,) 147-2,52-0,85-0,85(12,58—2,0)
rae o= 1,1 (cm. mpumep 7.1);

Ki=1,47[1, Tabm. 7.2];
K, =2,52 [1, tabn. 7.3];
Kr=1+0,02(T,—20) =1+ 0,02(14 — 20) = 0,88;

Ks = 0,85;
C, 2(14- , JCT =(l+ ;ij-10,37 =12,58,

=58

qair =

20,6
Cr =10,37 (tabmn. 7.4);
Co, = 2 mr/n.
14. IHTEHCHBHOCTB a3pawui, M>/(M>-1),
J _OuHa _ 5844
S 8,64

=2095:

J.o<d <d
J . =35 M*/(M*u) (Tabm. 7.3);

J_. =10 M%/(m?-4) (Tabm. 7.2).

[Tonyuaem 3,5 < 2,9 <10.

Ecnu BbIUKCIIEHHAass MHTEHCUBHOCTh a3paiiuid MEHEe Jamin AJIL TPUHSATOrO
3HaueHusa K, cienyer yBenmMYUTh pacxoi BO3[yXa, NPUHAB Jamin MO Tadm. 7.3.
CrenoBaTenbHO, IpuHUMaeM K, = 2,08 ¥ MPOU3BOIMM IIEpEPACUET:

13" VYnenbHbIll pacxon Bo3Ayxa (., MB/MS,

11(170-15) 04
1,47-2,08-088-0,85(12,58-2,0) =
14" THTEeHCUBHOCTH a’panuu, M3/(M2-q),

. i H o _7,04-44 _36.

t, 8,64

ITomyyaem 35 < 3,6 <10, 4TO COOTBETCTBYET pekoMeHaausM [1].

15. Tpe6GyeMbrit pacxom Bo3ayxa, M /d,

Q., =0.; -9, = 7,04- 2500 = 17600.

ITo Tabn. 7.5 nonOupaemM ABE TUMOBBIE TYpOOBO3AYX0ayBKH Mapku TB-175-
1,6 ¢ o6BeMoM BcachiBatomiero Bozayxa 10000 M/d KakJasi, TPUHUMAEM TaKKe
OJIHY PE3EPBHYIO MAIIIUHY.

min

min

q:‘air =

J

7.3. ASpOTEeHKH-CMeCUTeIN 0e3 pereHepanuu

ABPOTEHKU-CMECUTENN CTJIaKUBAIOT 3aJIMIOBBIE WJIA IIIOKOBBIE HArpy3KH Ha
aKTUBHBIA WJI, KOTOpPhIE MOTYT OBITh TNpU pabOTe a’pOTEHKa B PEXKHUME
BBITECHUTENSI, B CJIy4ae BBICOKMX KOHIICHTpAIIMN 3arpsi3HEHUN WM HaJu4us
TOKCUYHBIX BEIIECTB B ITOCTYIAIOIIEH HA OYMUCTKY CTOYHOM BOJE. BO3MOXKHOCTB
WCKIIFOYCHUS  TPOCKOKA  JIOCTUTAeTCS  PAaBHOMEPHBIM  PACIHPEICICHUEM
MOCTYMAIOIUX B a3POTEHK JKUAKOCTM M WA, a TAaKXKE€ MHTEHCUBHBIM
MEPEMENIMBAHUEM BCETO COAEPKUMOI0 a’pOTEHKA U PABHOMEPHBIM OTBOJIOM
UJI0BOM cMecu U3 Hero (puc. 7.3).
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Puc. 7.3. CxeMa paboThl a3pOTEHKA-CMECUTEIIS:
1 — cTouHas Boja; 2 — a3pOTEHK-CMECUTENb; 3 — UJIOBasi CMECh; 4 — BTOPUYHBIIM
OTCTOMHMK; 5 - ouMIIeHHas BoJia; 6 — WioBas Kamepa; 7 — IMUPKYJSIIUOHHBIN WJI;
8 — M30BITOYHBIN W, 9 — BO3MYX M3 BO3AYXOAYBOK; 10 — a’paliioHHas cucreMa

ABPOTEHKU-CMECUTENIM MOTYT paboTarh Kak 0e3 pereHepaiuu akKTUBHOTO
WJIa, TaK U C PEreHEPALMEH €TO0.

Ipumep 7.3. [Ipoussectu pacuer OMOJOTMYECKON OUYHUCTKH B adpPOTEHKAX-
CMECUTEIISX IPU CIEAYIOIIMX UCXOAHBIX JaHHBIX:

- PacX0J CTOYHBIX BOX — 60000 M*/cyT;

- konteHTpanus bITK ., (Len) B icXomHO# Boge — 145 mr/m;

- koHneHTpanus bIIK ;. (Lex) B ouniieHHOM Bojge — 15 mr/i;

- CpemHss TeMIepaTypa CTOYHBIX BOJ 3a JIeTHH riepuon t, — 17 °C,

[Ipu L, <150 mr/i npuHUMaeM a’dpOTEHK-CMECHUTEIb 0€3 pereHepaluu.

1. VYnenbHast CKOPOCTh OKUCIIEHUS, MI/(T-4),
L., - .
o p . -Co B S 15-2 _ 1 _ 200
L, -C,+K,-C, +K,L, (l+¢a) ~ 15-2+33-2+0,625-15 (1+0,07-3)

Prex =85 Mr/(r-9) (Tadmn. 7.1);
Co =2 mr/m;
Ky = 33 mr/a (tabxn. 7.1);
Ko=10,625 wmr/n (Tabn. 7.1);
@ =0,07 0/t (Tabmn. 7.1).
2. IIpoaoJKUTENBLHOCTD adpalyi, 4,
L, —L, 145-15
toix = = =3,
™ a(@-S)-p 31-03)-20

S=0,3 (Tabm. 7.1).
2. O6bem aspoTeHKa-cmecuTens, M3,
W. =4, t. =2500-31=7750.

4. Tlpu uucne cekuuu Ng = 3 TpeOyemblili 00BEM OJHON CEKIIMH COCTABHT,

Wi _ 7750 _ 25833,
n, 3
[To Tabn. 7.6 Haxoaum OnvKalIMii OONBIINNA adPOTEHK-CMECUTENH (HOMED

npoekrta 902-2268) ¢ pazmepamu:
- mupuHa Kopumaopa B, M, — 6;

W. =

mix




- pabouas riryouna H, m,
- YUCJIO KOPUIOPOB N

_5,
_3’

o 3 .
- pabouwnii o0bem cmecutens, M, — 3780;
- IJIMHA CEKIIMU, M,

o 3, 3
5. Y ienbHBIN pacxoji Bo3ayxa, M /M,

qair =

d, =11mr/mr;
K, =147,
K, =292;

—42.

Jo (Len B Lex )

1,1(145-15)

K, =1+0,02(T, —20)=0,94;

w

-C; =|1+——|-9,74=121,;
20,6

6. IHTEHCUBHOCTH a3paliviy, M3/(M2-q),

C,=|1+ N,

20,6
C, =2 mr/m;
K, =0,85.

5

OpUHATOr0 3HaueHus K

CICOAOBATCIIBbHO, IICPCCUCTAa MHTCHCHUBHOCTH a3pallku HC Tp€6y€TC5I.

J = Qair 'Hat — 41-5 —

t

mix

J

min

31

3<6,6 <10.

Kak BuIHO, BBIYMCIEHHAs WHTEHCHUBHOCTH a’dpallUl J; MEHEE Jmay IS

u oOoiee  Jnin

7. O0muii pacxo Bo3ayxa, M/,

Q. =0 - Gy = 2500-4,1=10250.

6,6,

<J, <Jds

= = ,1’
K, -K,K;-K,(C,-C,) 1,47-2,92.0,94-085(12,1-2)

JI1 IIPUHATOr0 3HAYCHUSA Kg,

ITo Tabn. 7.5 momOupaem aBe TUTIOBBIE TypOOBO3MyX0ayBKH Mapku TB-80-
1,4 ¢ o6beMoM 3acackiBaemoro Bozayxa 6000 M/a kaxpaasa. [[puHumaeM Takxke

OJIHY PE3EPBHYIO MAIINHY.

Tadmuna 7.6

OCHOBHBIE MTAPAMETPHI TUIIOBBIX aXPOTEHKOB-CMECUTENEN

[Mupuna Pabouas Yucno Pabounii JlmuHa Howmep Tumnosoro
Kopuaopa, | riyOuHa, KO- o0beM CeK- MPOEKTA

M M PHIOPOB | CeKIHH, M IIUU, M

3 1,2 2 170 24 902-2-94
260 36 902-2-95/96

4 4,5 2 864 24 902-2-215/216
1296 36 902-2-217/218

6 5 3 3780 42 902-2-268
5400 60 902-2-269




7560 83 902-2-211

9 5,2 4 21680 120 902-2-120/72
28080 150 902-2-264

7.4. ADpOTEeHKHN-CMECUTEJIH ¢ perenepanuei

[IpuanMaroTCs npu KOHUEHTpauu Le,> 150 mr/m.

IIpumep 7.4. [Ipoussectu pacuer OMOJOIMYECKON OYMCTKH B a3pOTEHKAX-
CMECHUTEJISIX NP CIASAYIONIUX UCXOIHBIX JAHHBIX:

- PacX0J CTOYHBIX BoX — 60000 M°/cyT;

- konneHaTpanus BIIK . (Len) B cTouHO# Boge — 260 mr/o;

- TeMIiepaTypa cTouHou Bojsl — 14 °C;

- kouueaTpanus BIIK . (Le) B ouniieHHoM Bojae — 15 M/

JI71s1 TOPOJICKUX CTOYHBIX BOJ U3 (Tabi. 7.1) NpUHUMAEM pPmax = 85 Mr/(r-u);
K, =33 mr/im; Kg = 0,625 mr/i; ¢ = 0,07 a/r; S = 0,3. VI3 nuTepaTypHBIX JaHHBIX
MPUHUMAEM CPEIHIO /103y akTuBHOro mia 4,0 /1, k03h UIHUEeHT pereHepanuu
K = 0,80, mroBsrii numexc J = 120 cm’/r (0603HaueHws cM. B mpumepe 7.1).

1. Crenens peMpKyIJISINUNA aKTUBHOTO WIIA

— 4’0 —
1000/120-4,0

2. CkopocTh OKHCIEHHs, MI/(T-4), TpU KOHIEHTPAIMK KUCIOpPOJa B

aspotenke Cy = 2 Mr/i:

L, -C, (1 _g5 15-2 _ 1 B
L, -C,+K,-C, +K, L, (1+¢a, 15-2+33-2+0,625-15 1+0,07-4,0

0,93.

P = Pron

3. ITpoAOIKUTENBHOCTD ad3palluy, 4,
L,—-L,  260-15

t =_—en e _ _
™ al-S)p 4(1-073)-189
4. O6mmit 06BeM a3POTEHKA-CMECHTEIS H pereHepaTopa, M,

W =q,-t :%4,6:11500.

mix

5. O6BEM adPOTEHKA, M°;
W We 11500 11500 . -
® 1+K/1-K) 1+04/1-04) 166
K — koapuruent pereneparuu aktuBHoro una, K = 0,3+0,5.
6. O6beM pereHeparopa, M-,
W, =W_. —W, =11500 — 7000 = 4500.
7. dakTrueckas Harpy3ka Ha 1 T 6€330JIbHOTO BellecTBa wia, Mr/(r-cyT):
_24(L,, - L) 24(260-15)
b oSh,  4L-03)46
ITo Tabuie 7.7 yrounsem BaKTHIECKHI HIIOBbIH HHAEKC J= 88 cM/T.

=456,5.

Tabmuma 7.7

3aBUCHUMOCTb UJIOBOTO HHJCKCA OT HArpy3K” Ha W AJI TOPOACKHNX CTOYHBIX BOJ



Harpyska Ha wi; Mr/(r-cyT)

[Toka3areinn 100 200 300 400 500 600

MnoBeIii UHIEKC;
cM3/T

130 100 70 80 95 130

8. @aKTUYECKOE 3HAYCHHUE CTCIICHU pereucpanumn

J— 4’0 —
" 1000/88-4,0
9. dakTnueckas CpCaHAA 103da B aa9POTCHKC-CMCCUTCIIC, F/ JI.
f W, -a, 11500-4,0

a = . mix + = =
"W, +[U/(2R, )+, 7000+[1/(2-0,54)+1]- 4500
dakTuyeckue 3HaueHus J, R, aj HaxoAsaTCcs B mpeseaax HOPMbI KojaeOaHui
ATUX JAHHBIX.
10. IIpu yucne cekmuit Ng = 2, 00bEM OJTHOM CEKIIUH COCTABUT, M

w, = W 11900 _ 5755
n

S

2,87.

[To Tabnm. 7.6 BeIOMpacM THIIOBOW a’pOTEHK-cMecuTenb 902-2-211 ¢
OCHOBHBIMH pa3MepaMH:

- muprHa Kopuaopa Be, M — 6;

- pabouas riyouna H, m — 5;

- YUCJIO KOPUAOPOB N — 3;
- pabounii o6beM cexrun W, , M° — 7560;
- IUTMHA CEKINH iy, M — 83.
11. Y nebHBIH Pacxox BO3AyXa, Mo/M°,

Jo (Len B Lex) _ 1,1(260 —15)

K, K, -K;-K,(C,-C,) 147-2,52-0,88-0,8512,58—2,0)

Cornacno npumepy 7.1 nmeem
Jo=11;, Ky =147, K,=252; K;y=0,88; K;=0,85;, C,=12,58; C;=10,37,
Co=2 mr/m.

12. IHTEHCHBHOCTH adparmn, M°/(M*-1),

g = Gar e 825 g9
t 4,6
CnenoBareinbHo, 3,5 < 9,99 < 10, 4TO COOTBETCTBYET PEKOMEHIAITUSM.
13. Tpe6yeMslii pacxo Bo3myxa, M /d,
Q., =0, -d, =9,2- 2500 = 23000.

[To Tabn. 7.5 mogOupaeM 4YeThipe TUIOBBIE TYpOOBO3IYyXOMyBKHM Mapku TK-

175-1,6 ¢ oObemoMm BcackiBaeMoro Bozayxa 6000 M>/a KaXKJ1asi, IPUHUMAEM TaKKe

JIBE PE3EPBHBIEC MAIIIMHBI.

qair =

mix

7.5. BoicokoHarpy:kaemble 0HOQUIBLTPHI 0€3 pereHepannu

buonornueckuii GuIBTp — COOPYX)EHUE KPYTJIOE WU MPSMOYTOJIbHOE B
mwiaHe ¢ QuibTpyromeit 3arpy3koil or 1 10 4 M, Ha TOBEPXHOCTH KOTOPOU
oOpasyeTcsi OWOIIEHKa (COBOKYMHOCTh MHKPOOPTAHU3MOB), CIIOCOOCTBYIOIIAS
OKHUCJICHHIO 3arPsI3HSIFOININX BEIIECTB CTOYHOM BOJIbI, CKOJIB3SIIIECH 110 TTOBEPXHOCTH
ATOW TMJIEHKU. DBONBIIMHCTBO MHUKPOOPTraHU3MOB a’3pOOHBbIE, MOATOMY B TEJO



OouopuiabTpa MOJAETCS BO3AYX €CTECTBEHHBIM WM HCKYCCTBEHHBIM ITyTEM.
Kounctpykuus 6nodunbTpa nmperycMaTpuBaeT HATUIHE:

- 3arpy3ku 6uopuiIbTpa;

- BOJIOPACHPEEIUTENLHOIO YCTPOHCTBA, 00ECIIEUNBAIOIIET0 PABHOMEPHOE
OPOLICHNE CTOYHOM BOJOI MOBEPXHOCTH 3arpy3Ku OHOPUIBTPA;

- IPEHaKHOTO YCTPOUCTBA JUIsl yAaJeHUS TPOGIIbTPOBABIICHCS BOJIBL;

- BO3JLyXOpacCHpeAeIUTEIbHOTO YCTPOHCTBA, C TOMOIIBI0 KOTOPOTO
HOCTYTaeT HeOOXOAMMBIH I OKUCIUTENHFHOTO Tpoliecca Bo3ayX (puc. 7.4).

. A2 3 — KopImyc;
4 — MOACTUIAIONINN CIIOM;
S B ¥ B N S N N NS 5 — okHa BCHTUJISILINH,
- . e AVEE 6 — ApeHa)XHOE YCTPOMCTBO;
5 6/ 7 8
7 — CILUIOIIHOE JHHUIIIE;
8 — oTBOAAIIIMI TPYOOIIPORBO;

1
- iy Puc. 7.4. bBuoduistp:
2 | 9000000000 d 1 — Gak-no3atop;
L//_ AAAAAAAAAAA 2 — BOJIOpacIpeICIUTEIHbHOEC
s YCTPOWCTBO;
—
4
N

9 — 3arpy3ka;
10 — cripuHKIIEpHI
11 — GopTuk

B npouiecce 6uookuciaeHust ooOpazyercs OMepTBEBIIasi OMOMIICHKA, KOTOpas
CMBIBA€TCSl TOCTYIAOIIEH BOJOW M BBIHOCUTCS U3 Tena OuodunbTpa. Bcee
OMOPUIIBTPBI KITACCUPUIUPYIOTCS MO CIAEAYIOIIUM MPU3HAKAM:

- 110 IPOIMYCKHOM CIOCOOHOCTH — Ha KalleJbHbIE U BBICOKOHATPYKAEMBIE;

- To cnoco0y TMojayud BO3ayXa — Ha OUODUIBTPHI C E€CTECTBEHHOM U
VMCKYCCTBEHHOW BEHTWISILIUEN 3arpy3KH;

- MO 3arpy304HOMy Marepuasy — Ha OuopuibTpel ¢ 0O0OBEMHOU U
IJIOCKOCTHOM 3arpy3Kou;

- 110 CTENEHU OYUCTKHA — HA OMO(HIIBTPHI C TTOTHON U HEMOJIHOW OYMCTKOM;

- 110 peKUMY pabOThI — HA OMODUITBLTPBI ¢ PEITUPKYIIALINEH U Oe3 Hee;

- 10 YUCJTY CTYIEHEN OUHUCTKU — HA OJJHOCTYIICHYATHIEC U IBYXCTYIEHYATHIE;

- TI0 BBICOTE€ 3arpy3kdu — Ha OHOPWIBTPHI KamelbHbIE 0 2 M,
BBICOHArpy»xaemblie 10 4 M 1 OameHHbie 10 8-16 M.

Haubonee  mmumpokoe  MNpUMEHEHHWE  HAlUUIM  BBICOKOHArpyXaemble
OnopUILTPHI (APpOPUILTPHI) MPU pacXoJax CTOYHBIX BOJ 10 50 ThIC. M3/CYT, B TO
BpeMsI KaK KarelbHble GHoGHIbTpl — 10 1000 McyrT.

B 3aBucumoctn ot konmeHtpauuu bIIK,;; B HCXOAHON CTOYHOWU BOJE,
MOCTYMAIIEeH Ha OMOPUIBTPHI, MOCIEIHUE MOTYT padoTaTh 0€3 peuupKyISIIUU
(Len <300 mr/m) u ¢ Heit (Len > 300 mr/m).

Pacuer 6nodunbTpoB 6a3upyercs Ha JaHHBIX Tab. 7.8.

Tabmuna 7.8



B3aumocss3p nokazateneid aspoduibTpa padoueil BBICOTHI Hy,
TUAPABINYECKON HATPY3KH (yf, YACTHHOTO pacxo/ia Bo3ayxa (, C kodddurmenTom

Kaf= I—in/I—ex
Koapdummert K yupu T, “C, Hpr M, H g W {M:-cyrj
G MO | H gt T,,=8 Ty =10 T,.=12 T, = 14
Gaf = 10|gar= 20)gar= 30|g4r= 10|dgr= 20\gar= 30|gqr= 10]gar= 20|gar= 30|gr= 10|g5r= 20|g4r= 30
2 3,02 232 | 204 | 338 | 255 218 | 376 | 2,74 | 236 413 3.02 2,56
8 3 525 | 333 | 289 6,2 396 | 322 | 732 | 464 | 382 | 895 | 525 | 409
4 9.05 337 | 414 104 6,25 473 112 734 | 3,36 12.1 203 6,534
2 3,60 | 2,80 | 238 408 3.11 2,76 43 336 | 203 300 | 367 3,16
10 3 6.1 424 | 336 TO8 | 474 | 3904 8.23 531 436 oq 604 | 434
4 10,1 | 6,23 4,90 123 118 | 5.68 15,1 | 845 | 6.88 16,4 10 742
2 432 388 | 301 476 | 3,72 328 53,31 OB | 344 | 287 | 431 37
12 3 1.25 5.01 418 833 3,35 478 g 635 | 5,14 11.7 7.2 3,72
4 12 735 5,83 14,8 8.3 6,2 184 10,4 7680 | 231 12 8,83
Ipumep 7.5. Pacuer OuodunbTpa 0€3 PEHUPKYIANUH TIO HCXOIHBIM

JTAHHBIM:

- CpeIHuM pacxo] CTOYHbIX BOJ — 40 ThIC. M3/CyT;
- Len — 230 mr/m;
- Loy — 15 mr/mm;
- TeMIlepaTypa cTO4HbIX BoJ — 14 °C.
1. OnpenensieMm KO3hGUIHESHT Kgf

L., 230

15

af

B Lex

=15.3.

2. Ilo Tabn. 7.8 HaxoaAuM MpU Temrepatype cTouHbIX BoJ 14 °C Gmmkaitiiee
OoubIee 3HaueHue Ky — 16,4.
DTOMYy 3HAYEHUIO COOTBETCTBYIOT: BbICOTa Hy = 4 M; yAeNbHBIA pacxof
Bo3ayXxa (s = 10 M*/M%; rumpaBimdeckas Harpyska Oa = 10 M%/(M>-CyT).
3. TpebyeMast IOLIAAb (GUIBTPOBAHMS, M,

COCTaBUT, M,

D. =

af

F

af

qaf

_ Q. _ 40000

10
4. Tlpu uucne pabouux GUIBTPOB Ny = 6 IUaMETp OJHOTO (PUIbTPa

4F  [4-4000

z-n, \314-6

= 4000.

[Tpuaumaem 6 OuoduabTpoB nuameTpom 30 M.
5. O0beM 3arpy3ku, M°,

W:Haf 'naf F

af

=46

1314-30°

=,/849,3 = 29,15.

=16956.

B kadecTBe 3arpy3ku nmpuHHUMaeM 1e0eHb KpymHOCThI0 40-70 MM.
6. TpeGyeMoe KOIMHIECTBO BO3AyXa, M /4,

Qair =

BricOokoHarpyxaemble
BEHTWISIIMEN IS CO3JIaHUsI KOTOPOM MpHUMEHsieM 2 paboyux BeHTWIsATOpa U 1
pe3epBHBIN HU3KOro AaBieHus Mapku OBP-2 mpoussoaurtensHOcThi0 200-2000
MS/‘I, HaropoMm 15-70 Mm, MomHOCThIO 3yekTpoasuratens 0,25-1,0 kBt (tabm.

7.5.1).

q, -2 21040000 16667
24 24
OMOPHITBTPHBI

paboTaroT

C

HCKYCCTBEHHOU



Tabanma 7.9

XapaKTepI/ICTI/IKI/I BCHTWJIITOPOB HU3KOI'O JIaBJICHUA

Mapka [Ipon3BOAUTENBHOCTD, Harmop, mm MomHoCTh
BEHTWJISITOPA M/a nBurarens, KBt
OBP-2 200-2000 15-70 0,25-1
OBP-3 400-4000 15-60 1-1,7
OBP-4 700-8500 10-100 1,7-7
OBP-5 1500-10000 15-80 2,8-7
LI'-70 Ne 2,5 300-2000 10-55 0,27-0,6
LI'-70 Ne 3 400-3800 10-90 0,6-1
II'-70 Ne 4 600-4500 8-55 0,6-1
LI'-70 Ne 5 1000-8500 8-80 1-1,7
[II'-70 Ne 6 1500-14000 8-110 1,7-4,5
II"-70 Ne 7 2000-20000 8-120 2,8-10

7.6. PacueT BbICOKOHArpyxkaeMbIX 0HOQUIBTPOB ¢ peUUPKYJIsIUeil

buodunetper  c

PELUPKYJIALUEN

IMPHUMCHATIOTCSA

IpU  HUCXOOHOM

koHneHTpauu bIIK,;; > 300 mr/a. Perupkynsuus O4MIIEHHON BOJIOM mocCiie
BTOPUYHBIX OTCTOMHUKOB MO3BOJISIET pa30aBisiTh CTOUHBIE BOJIbI 10 KOHIIEHTpaIlUU
300 mr/n u ounmaTth ee Ha Ono(uUIbTpax 10 TPEOYyEeMON BETUUHHBI.

IIpumep 7.6. Paccuurath
CJIEIYIOLIUX UCXOAHBIX TAHHbBIX:

- CYTOUHBI pacxox cTo4HbIX Bog — 40000 M°/cyT;

BBICOKOHArPYy>KaeMbIi

onouibTp mpu

- Len - 385 mr/m;

- Loy =25 mr/mm;

- TeMrieparypa cTouHbIx Boa — 14 °C.

1. Onpenensem kK03QPUIUEHT PEHUPKYIISLINU:
L., - L., 385-300 85

= - = 013 1
L. —-L, 300-15 285

rjae Lmix — xonmentpamusi bBIIK,,;; cMecn HCXOAHOW CTOYHOM BOJBI C

PELUPKYISALUOHHOW OYUIIEHHOM.
2. KoappummenT Ky

of :ﬂ=@:12,0.
L, 25
3. ITo Tabun. 7.8 HaxomuMm mpu TemriepaType cTouHbIX Boa 14 °C OGmkaiimiee
MeHbIee 3HaueHue Ky — 10,0. DToMy 3HAYEHHIO COOTBETCTBYET Hy = 4 M,
VIETbHBIA Pacxox BO3AyXa (s = 10 M°/M°, ruapaBimueckas Harpyska O = 20
M/(MP-cyT).
4. TpeGyemast Iomagb GUIBTPOBAHKS, M,

Fy = u =M=Z6OO.
qaf 20
5. Tlpu uucne pabGounx QUIBTPOB Ny = 4 auamMeTp OAHOTrO (uibTpa

COCTaBHT, M,



4F
= 28.8.
7T - Nyt

D.. =

af

[Ipunumaem 4 ouodmibTpa 1uameTpom 29 m.
6. O6beM 3arpyski (webHs kpymHocThio 40-70 MM) cocTasur, M,

314-29°

W=H,n, F, =44 —10563.

3
7. TpebyeMoe KOJIMYeCcTBO BO3IyXa, M~ /4,

Q, 4000
Qur =y 2 =10-= = =1666,7
[To Tabn. 7.4 mogbupaem 2 pabounx BEHTHJIATOpA U | pe3epBHBIN HU3KOTO
napiienss mapku DBP-2 mpousBogutensHOoCThIO 200-2000 M/, Hariopom 15-70
MM, MOIITHOCTRIO aBurareis 0,25-1 kBT.

7.7. PacdyeT peakTHBHOM CHCTEMbI OpOLIeHUs1 OMOPUILTPA

PeakTuBHas cHcTeMa COCTOMT M3 JBYX, YETBIPEX WM IIECTU JbIPYATHIX
TpyO, KOHCOJIbHO 3aKpeIIEHHBIX Ha oOlIeM crosike. Bona u3 pacnpenenurenbHon
KamMepsl II0J] HAOpOM IIOCTYNAET B CTOSAK, YCTAHOBJICHHBIM Ha IIAPUKOBBIX
noammMnHukax. M3 cTosika Boga nocTynaer B pagualbHO PacioyIOKEHHbIE TPYObI U
yepe3 OTBEPCTUS B HHUX BBUIMBAaETCS Ha MNOBEpXHOCTh Ouoduibtpa. Ilox
JIEWCTBUEM PEAKTUBHOW CUJIbI, BO3HUKAIOIIEH IIPU UCTEYEHNH BOJABI U3 OTBEPCTH,
pacrnpeaenuTeah BpaaeTcs (puc. 7.5).

R 7

708,
280044 10 |

Puc. 7.5. Cxema kpyrioro B 1iane 0MopuiabTpa ¢ peakTUBHBIM OPOCUTEIIEM:
1 — cnoiHOE THO; 2 — MEKIOHHOE TTPOCTPAHCTBO; 3 — JbIpUatoe JHO; 4 —
3arpysKa; 5 — npIpyateie TPyObI; 6 — CTOSIK

Ipumep 7.7. Paccuurars pEaKkTUBHBIE OPOCUTENIN TS
BBICOKOHATPYKaeMbIX OMO-(QUIBTPOB MPH CICAYIONUX UCXOTHBIX JAHHBIX:
- pacYeTHBIN Pacxoji CTOYHBIX BOJI, MS/C, —-0,47;

- YUCI0 OMOPUIBTPOB — 4,
- nuameTp ouoduiabTpa, M — 26;
- BBICOTA 3arpy3KH, M -4,

Pacuer peakTHMBHOrO OpPOCUTENS CBOJUTCA K OINPEACICHUIO JMaMeTpa
pacnpenenuTeIbHbIX TpyO, 4YMcCia OTBEPCTUH Ha paclpeleMTeNbHbIX TpyOax,



PACCTOSIHMI MEXIy OTBEPCTHSIMH, YHCIIa 0OOPOTOB OPOCHUTENSI W HAmmopa BOJBI,
o0ecreunBaIero HeoOXOAUMbIE CKOPOCTH HCTEUYCHHs] BOABI M3 OTBEPCTHM
OpOCHUTESL.

1. JlnameTp peakTUBHOI'O OPOCUTEIIS, M,

D,, =D, —02=26-02=258.

2. B xaxaom opocutesie MpUHUMAEM M0 YEThIPE pacpeIeIUTENIbHBIX TPYObl
U ONpeleNsieM MX JMaMeTp, UCXOJs U3 CKOPOCTHU JBWXKCHHS KUIAKOCTH B Haudaje
TpyOBI V> 0,5 M/c, HO He 60omee 1 m/c. [Ipu v = 0,75 m/c nuametp

Dyp = \/ aw \/ 2047 _ /0,037 =0192=192 M.

N, -7-v-n, \4-314.1-4

3. Yucno oTBepcTHii Ha KaXIOW paclpeAenuTeNbHON TpyOde Ny, MpH
cKkopocTH ucredeHust He MeHee 0,5 m/c u muameTpe otBepetus d,., He MeHee 15 MM
COCTaBHUT

_ 1 _ 1 _ 1 _g3308a

n
o 20,012
1— 1_ﬂ 1—(1—80]
D 12900

op

4. PaccrosiHus a0 JIF000T0 OTBepCTI/IH OT OCH PCAKTHUBHOI'O OPOCHUTCILA, MM,

n, =R, / =1419:
n,..

R/ =4515;
n,.

20

n,, =12900,| = = 6321
84
ng, =12900.|20 — 76484
84
., =12900, /70 11739
84

=12900, / =12577.5.
84

5. Yacrora BpauieHus, mun", PEAKTUBHOI'O OPOCUTEIIA:
34,8-10° q_  348-106 60
°"n_di D, 4 84-152-12900 4

op
6. TpeOyemblii Hamop Yy PEaKTUBHOIO OPOCHUTENSI TPU  YEThIpEX
pacrpeeuTeabHbIX TpyOax, M,

‘(qu(m 10°  81.10° 294-D0pj_(@jz(256-106 81-10° 294-25,900j_

- + - +
o d! .n? D/, K?-10 2 15*.84>  200* 300°
3407

1000

rae K — pacxonHas xapakTepucTHKa, TpuHUMaeMas o tadmu. 7.9, n/c,

= 0,34,

Tabmnuma 7.9
3HaueHus pacxoIHOM Xapakrepuctuku K

MM | K a/c | Dy,mm | Koo/ | Dy, mm | K, n/c | Dy, MM | K, 0/c




50 6 100 43 150 134 200 300

75 19 125 86,5 175 209 250 560

Haznauaem hy, = 0,5 m.

Takum oOpa3oMm, B KaKIOM OHOPHIBTpPE TMPUHAUMAEM PEAKTUBHBIC
opocurenu Dy, = 25,80 M ¢ 4eTeIppMa pacnpenenutenbbiMu Tpyoamu Do, = 200
MM H pa3MeniaeM ux Ha 0,2 M BBIIIE TOBEPXHOCTH 3arpy30YHOTO MaTepHaa.

7.8. BropuuHble 0TCTOMHUKH, PACIIOJIOKEHHbIE MOCJIe 2DPOTEHKOB

BTopuuHble OTCTOMHUKY NpPEIHA3HAYEHBI Ul OTIEJIEHUSI AKTUBHOTO MJIa OT
OMOJOTMYECKHA OYMIIEHHOW BOJIbI, BBIXOSIIEH W3 a’pOTEHKOB. D(PPEKTUBHOCTH
paboThl BTOPUUYHBIX OTCTOMHUKOB OMpEENIieT KOHEUHBIH 3(PPEeKT OUMCTKU BOJBI
OT B3BECILICHHBIX BEILIECTB.

BTopuuHblE OTCTOMHMKM BCEX THUIIOB IIOCJIE a’POTEHKOB HAJJICKUT
PACCUMTEIBATH 10 THAPABIMYECKOH HATPY3KE (s, M/(M>H4), C ydeToM
KOHIICHTpAIIMU aKTUBHOTO WJia B a’pOTEHKE &;, I/, €ro uHjaekca Jj, eMi/r, u
KOHLIEHTPAlMU WJIa B OCBETIIEHHOMN BOJIE 8¢, MI/IL.

IIpumep 7.8. Paccuurarh BTOpUYHBIE OTCTOMHUKH IOCIE a3POTEHKOB NPHU
CJIEIYIOLIUX UCXOAHBIX TAHHBIX:

- paCYETHBIN PacXo] CTOYHBIX BOJ, M3/q, - 1875;

- koHnentpanus bIIK, o, , M/, — Loy = 210;
- MPOJIOJDKUTEIIBHOCTh OMOKHUCIICHUS, Y, — 1ty =6,7;
- KOHIIEHTpAaIIUs WJia B OCBETJICHHOM BOJIe, MT/JI, —a;=12;

- konnentpanus bITK,,,, B ocBeTneHHO# Boje, Mr/i, — Ley = 15.
1. OnpenensieM Harpy3ky Ha ui, mr, BIIK,,,, Ha 1 T 6e3301pbHOTO BeIEeCTBA
nja B CYyTKH:

24(L,, —L,,)  24(210-15))
a,(1-Sk, 22(1-03),7
rae a;— Ja03a uia, 1/, a; =2,2.
2. Ilo Tabn. 7.7 HaxoauM 3HAUEHHE UIOBOr0 MHAEKca J; = 88 cMIT.
3. ['mapaBindeckas Harpyska, M/(M°),

q = = 4536,

q. = 45K H2® _ 45.0,45-31%° 16
ssa (0,17i . ai )0,500,01@1I (0’1 88. 2’2)0,5_(),01.12 ) y
TAe KSS o K03(1)¢WH-[HGHT WCIIOJIB30BaHUS O0bEMa 30HBI OTCTauBaHM:I,

MPUHAMAEMBIN ISl paauanbHBIX OTCTOMHMKOB — 0,4, BeptukambHbix — 0,35,
ropu3oHTaNbHBIX — 0,45;

Het — mmyOmna pabGodueit 30HBI, M; Hgt = 3,1 M 11 TOPU3OHTAIBHBIX
OTCTOMHMKOB.
4. Tpebyemast mIomaab OTCTaUBaHUSA, M,
= 1457y
Oea 162
5. Ilpu pazmepe oxHoro otaeneHus B-L=9-30=270 M, notpedyercs
_ P 11574,

n
270 270
[IpuauMaemM S5 OTHENIEHUHA BTOPUYHBIX TOPU3OHTAIBHBIX OTCTOMHUKOB C

pazmepamu Kaxaoro 9 x 30 m.



6. Ilpupocrt una, mr/x,
P, =08C,,, + K L

+Le» =08-150+0,3-210 =183,
rae  Cegp — KOIMYECTBO B3BEILEHHBIX BEILECTB, JOMYCTHMBIX Ha OMOJIOIMYECKYIO
04HCTKY, Cegp = 150 mr/;

Kq — k03 dunment; K, = 0,3.

7. KonuuecTBo 06pa3yIoIIerocs MWia 3a CyTKH, M /CyT, IIpH BIaKHOCTH P =
99,3 %:
o - (P -a)Q,-n _ (183-12)-1875-24 10093,
' (100-P)-y-10*  (100-99,3)-1-10*

rae P — BnaxkHocTh akTHBHOrO Mia, P = 99,3 %;

¥ — IUTOTHOCTB aKTHBHOTO M, = | r/m’.

7.9. BropuuHble OTCTOWHUKH, PACIIOJIOKEHHbIE NOcjae 0uo(PMIbTPOB

BTOpI/I‘-IHBIC OTCTOﬁHHKH, PAaCIIOJIOKCHHBIC IIOCJIC 6HO(1)I/IHBTpOB,
MNpCaAHa3Ha4YCHbI AJIA 3aACPKaHNA OMOJIOrNYECKOM IIJICHKH, HOCTYHaI-OIHeﬁ C BOI[Oﬁ
N3 HHUX.

IIpumep 7.9. Paccuntarh BTOpUYHBIE OTCTOMHUKH TOCTE OMOPUIBTPOB MPU
CJICTYIONTUX UCXOAHBIX TaHHBIX:

- pacxoJ CTOYHBIX BOJI, M3/q, —1500;

- koa(hunment peunpkysnuu — 0,3;

- IpUBEACHHOE uncio xureneit — 87600,

Pacuetr cBOAMTCS K OMpENEICHUIO THAPABINYECKOW HArpy3Ku, TpeOyemoit
IUIOMA BTOPUYHBIX OTCTOMHMKOB M WX 4YHCIA, a TakKKe K BBIYHCIICHUIO
KOJIMYECTBa 00pa3yroIIeiicss OMOIIJIEHKH 3a CYTKH.

1. TuapaBnudeckas HarpysKa, M/(M*),

Q. =36K,, U, =36-05-14 =252,
rne Uy —  ruzgpaBiaMueckas — KpPYNMHOCTb  OWOIUIEHKHM;  IpPHU  TOJTHOM
ouonorndeckoir ounctke Uy = 1,4 mMm/c; 3HaueHus kodddummenta Ky ciemyer
MPUHUMATH JJI1 TOPU30HTAIBHBIX OTCTOMHUKOB paBeH 0,5.
2. TpebGyemas miomaab OTCTONHUKOB, M,
F - q,1+K,.) _1500-13
(/]S 2,52

3. Yucno ropu3oHTABHBIX OTAENEHU Npu pazmepe ogHoro F; = B-L =
9-30 ==270 M° COCTaBHUT

set

=7738.

FS et

Mo F, 270
HO T.K. YHCJIO OTCTOMHUKOB BTOPUYHBIX CJICIyeT MPUHUMATh HE MEHEe TPeX, a MpH
MUHUMAJILHOM YHCJIE WX pPacueTHhI 00beM HeoOxomaumo yBenmuuutTh B 1,2-1,3
paza, To TpedyeMoe YHCIIO TOPU3OHTAIBHBIX OTAEIeHHI cocTaBuT 2,9-1,3 = 4 mT.
4. KonmudecTBo 06pasyromeiicss GHOILICHKH 3a CyTKH, KT /CyT,
(28N, —a,Q,)-n _(28-87600-15-1500-24)-1,2 _

7738 _, 4

= = 56,9,
b (100-P)-y-10°* (100-96)-1-10°
rae 28 — HopMa, T, o0pa3yroleicss OMOTIICHKH Ha OJTHOTO KUTEJS B CYTKU;
dt — BBIHOC OHWOIUIEHKM U3 BTOPUYHOTO OTCTOMHMKA. [lpu mosHOM

OMOJOrMYEeCKOM OUYMCTKE U 1,5-9acoBBIM OTCTauBaHUEM a; = 15 Mr/m;



N — ko3¢ uien HepaBHOMEPHOCTH, N = 1,2;

¥ — IUTOTHOCTB OHOILICHKH, ¥~ 1,0 T/M°,

Qu — CYTOUHBIH PACXOJ CTOUTHBIX BOJ, M /CYT;
P — BIaXXHOCTb OnoruieHku, P = 96 %.



I'1aBa 8. PACUET COOPYKEHUH IO JOOYUCTKE CTOYHBIX BOJI

HeobxoaumMocTh B COOPYKEHUSX MO JOOYHCTKE CTOYHBIX BOJ BO3HUKACT B
CBSI3M C T€M, YTO TIOJIHASI OMOJIOTUYECKAst OUYMCTKA, B JYUIIEM CIydae, aeT BOTY C
KOHIICHTpAIMEeH 3arpsi3HEHUI: 110 B3BEIIEHHBIM BelecTBaMm — 12-20 mr/i, o BIIK
— 15-20 mr/n, B TO BpeMsl KaK BBIITYCK B BOJIOEM IIPEyCMaTPUBAET 10 CAHUTAPHBIM
HOpMaM 3HAYUTEJIbHO 0oJiee HU3KHUE IIOKa3aTeld M0 STUM HHIPEIUEHTaM, HE
TOBOpsI yKe O Mokazareisix (ocdopa u coeauHeHuit azota. B ganHo#t pabote
nokaszarenu ¢ocdopa 1 a3oTa OBCe HE pacCCMaTPUBAIOTCS.

B npaktuke MmMpOKOE  PacHpOCTPAHEHUE TOJIYYWJIM  CIEAYIOLINE
COOPY)KEHHMsSI TIO JIOOYMCTKE CTOYHBIX BOJA: OapabaHHBIE CETKH, (QHUIBTPHI,
MUKPODUIBTPHI, OMOJIOTHYECKHE TPYyAbl. BeIOOp TOTO WM WHOTO COOPYKCHHS
3aBHCHUT OT TpeOyeMol CTeNeHH JOOYHCTKH (Tadu. 8.1).

Taomuma 8.1
TexHoIOrnYecKre moKa3aTeIu COOPYKEHUN JOOUYNCTKU
CHIWKEHHE COCPIKAHUS 3arPsA3HSIONINX BEIIECTB, %o
HanmMmenosanne
. 10 B3BCIICHHBIM 1o BIIK, ..
COOPYKEHUH
BEIllECTBAM
bapabannbie ceTku 20-25 5-10
MukpohuasTpsI 50-60 25-30
3epHUCTBIC PUITBTPHI 45-80 35-70
buonornueckue npyasi 45-95 35-90

8.1. bapabanHble ceTkun

IMpumep 8.1. Paccunrtats 100unCTKY Ha OapabaHHBIX CETKaX JJII OUYMCTHOM
CTaHIUU CO CIEAYIOIIUMHU JIaHHBIMHU:

- MAKCHMAJIBHBIH CYTOYHBI PACXOM CTOYHBIX BOA, M/cyT, Q, — 60 ThIC.

- KOHIIGHTpAIlMs B3BEIICHHBIX BEIIECTB B OHOJOTUYECKU OUYHUIICHHOM
Bonae, mr/n, Cs;,— 14;

- JIONyCTUMAasi KOHIICHTPAIMsI B3BEIICHHBIX BEIIECTB JJIs CIycka B
BogoeM, MI/i, Cyem— 11;

- konuentpauust bITK,,,; B Ouojgoruuecku ouniieHHou Bojae, mr/i, L, — 15;

- nomyctuMas kouueHntparus bIIK,,,, m1s cimycka B BogoeM, Mr/i1, Lgem —
13,5.

1. Onpenensiem 3¢ dexT qoounctku, %:

- 110 B3BEIICHHBIM BEIIECTBAM

c,, -C 14-11

23, = dem 100 = —— =100 = 21,4;
14

6.0

- 10 BIIK o

L. —L
3L — 6.0 dem 100 —

0.0

15-135 10010,



[To Tabmn. 8.1 mogOupaemM COOpYyKEHHS TOOUUCTKH, KOTOPhIE 0Oecreunn Obl
abdext mo B3BemeHHbIM BemecTBaMm 21,4 % u mo BIIK,,;, — 10 %. Takumu
COOPYKEHUSMH SIBIISIFOTCSI OapaOaHHbBIE CETKHU.

2. Tpebyemast miomaas GapabaHHBIX CETOK, M,

Q,-K, _ 60-10°.104
V. K, T 60-0,6-24
rie  K; — ko3dduuueHT, YYUTHIBAIOIIMN TMOJa4y BOIbI
Oapabannbix cetok, K; = 1,03...1,05;

K; — xoadduiment, yuuTsiBaomuii norpyxeaue cetku B Boxy, K, = 0,5-
0,63;
V,. — CKOpOCTb, V, . = 50...70 m/4;

F.= =722,

Ha TPOMBIBKY

T — mponomxkuTenbHOCT padoThl, T = 20-24 4.

3. Ilo Ta6x. 8.2 mogbupaem TUNOBBIC OapabaHHBIC CETKHU ¢ pazmepamu D x L
= =3 x 2,8 M U BbIUKCISEM TpeOyeMoe YuciIo pabounx COOPYKEHH.
[Tnomans onHoM 6apabanHO ceTku ¢ pazmepamu D x L =3 x 2,8 m cocrasisiet F;
Foo 722
F, 268
[To Ta6n. 8.3 npuHMMaeM OJIHY pe3epBHYI0 OapabaHHYIO CETKY.

2
= 26,3 M", cieoBaTeIbHO YUCIIO padounux N, = ~ 3 MIT.

Tabnuna 8.2
XapakTepuCTUKH TUIIOBBIX OapabaHHBIX CETOK
Tunopaszmep Pa3zmepsl siueek [Ipou3BOANTENBHOCTH
(nmametp Gapabanax | (uiIbTpyromei Z Z
X IJTUHY, M) CETKU, MM TBIC. M"/4 TBIC. M*/CYT
15x%x1,9 0,42 10,08
15x%2,8 0,62 14,88
15x%3,7 0,3x0,3 0,84 20,16
3x2,8 UIH 1,5 36
3x3,7 0,5x0,5 2 48
3x4,6 2,5 60
Tabmuna 8.3
KonudecTBo pe3epBHBIX ceTuaThiX OapabaHHbBIX (PHIBTPOB
bapabanubie GUIbTPHI Hucao
pabouux pE3epBHBIX
MukpodunbTpsl o 4 1
Capie 4 2
bapabanusie ceTku o 6 1
Cpiiiie 6 2

8.2. MukpopuabTpshI



IIpumep 8.2. PaccuurtaTh NOOYUCTKY HAa MHUKPODUIBTPAX ISl OYUCTHOM
CTaHITUU CO CIEAYIOIUMHU TAHHBIMU:

- MAKCUMAJILHBIN CYTOYHBIN PAcX0] CTOYHBIX BOI Qy, MS/CYT, — 45 TBIC.;

- KOHIICHTpAIlMs B3BEIICHHBIX BEIIECTB B OHOJOTUYECKA OUYHUIICHHOM
Boae Cyo, Mr/a, —13;

- JomycThMasi KOHIICHTpAIMs B3BEHIEHHBIX BEIIECTB JUIS CIyCKa B
BogoeM Cyem, MI/11, - 6;

- koHuentpanus bITK,,,, B Onomorndecku ounineHHo# Boae Ly o, Mr/m,— 15;

- nonyctumas konneHtparus BIIK, ., m1s cnycka B BogoeM Lgem, MI/m, —
11.

1. Onpenensiem 3pdext qoounctku, %:

- 110 B3BEIIEHHBIM BEIIECTBAM

3, = Lgdem 100 = 13-6 100 =53,84;
oo 13
- 10 BITK
5, = oo ~Len 300 151_‘511 100 = 26,67.

b.o
[To Tabs. 8.1 mogOupaeM COOpYKEHHSI TOOUUCTKH, KOTOPbIE 00eCIeuuIn Obl
addekt mo B3BemieHHBIM BerecTBaM 53,54 % u no BIIK ,,;, — 26,67 %. Takumu
COOPY>KEHUSMH SIBISIOTCS MUKPO(DHUIIBTPHI.
2. Tpebyemast IOMmaab MEKPOQHUIBTPOB, M,

F o Q. K, 45.10°1,04

"y, K, -T  0,63-24-20

rie  K; — ko3 pUIMEHT, yYUTHIBAIOUIMI yBEIWYEHUE MPOU3BOJUTEILHOCTH 32
c4eT mpoMbIBHOM BojibI, Ky = 1,03-1,05;

K — ko3pduuueHT, yduuThIBalOIUNA  (QUIBTPYIOUIYIO MOBEPXHOCTH,
PacCIOIOKEHHYIO HaJl BOJOM (Tipu morpykeHuu 6apadbana Ha 0,6 wiu 0,7 nuamerpa
K, cootBeTcTBeHHO paBeH 0,55 u 0,63);

Vi — CKOpOCTh pubTpoBanus, Vs = 20-25 m/4;

T — IpoAOMKUTETLHOCTh PA0OTHI CTAHIIMU JOOYUCTKH, | = 24 4.

3. Ilo Tabn. 8.4 mogbupaem Tumnossie MUKpOdUIbTpel D x L = 3 x 4,6 ¢
iomaneo F, = 43,3 M-,

=154.8,

Tabmuua 8.4
XapakTepucTUKU MUKPOPUIHTPOB
Tunopasmep Pasmep sueex [Ipon3BOINTENBHOCTH
(nmaMeTp x auMHy), M | QUIBTPYIOLIEH CETKH, MM THIC. M°/4 THIC. M3/cyT

15x19 0,1 2,4
15x 2,8 0,16 3,84
15x37 0,035 0,21 5,04
3x28 —— 0,4 9,6
3x3,7 0,04 x 0,04 0,53 12,72
3x4,6 0,66 15,84
Uucno pabounx MUKpODUIETPOB COCTABUT

N 154,8 y—

" 433 ‘



4. ITo Tab:. 8.3 mpuHUMaeM OJIUH Pe3epPBHBIN MUKPODUIBTP.

8.3. 3epHucTbie pUIABLTPBLI

Ilpumep 8.3. PaccumraTh M0OYHCTKY Ha 3€PHHUCTHIX GUIBTpax It
OYMCTHOM CTaHIIUM CO CJICAYIOUIUMU JaHHBIMU:

- MaKCHUMaJIbHO-CYTOYHBIN PacXxoJl CTOYHBIX BOJ Qy, M3/cyT, — 75 TBIC.

- KOHIIEHTpAIlUsl B3BCIICHHBIX BEIIECTB B OWOJOTUYECKH OYHIIEHHOU
Boje Cpo, Mr/m, — 15;

- JIONyCTAMAasi KOHUEHTpAalMs B3BEHICHHBIX BEHIECTB JJIsI CIyCKa B
Bo0eM Cgem, MI/1I, — 7,

- xonnentpamus bIIK,,,, B Onomornuecku oumimeHHON Bome Ly, mr/m, —
15;

- monryctumast koHreHTpanus bIIK ,,, 1 cycka B Bogoem Lgem, Mr/m, — 6.

1. Onpenensiem 3¢dexT qoounctku, %:

- TI0 B3BEIICHHBIM BEIlIECTBAM

_C —
3 = Cho = Coen .100 = E-100 =53,3;
b.o 15
- I10 BHKHOHH
5, = tbo ~Lon 10 :%.mo - 60.

b.o

[TonOupaem nByxciolHble PUIBTPHI ¢ OJAYEN BOJBI CBEPXY BHU3, 3D (PEKT
OYHCTKA B KOTOPBIX COCTaBJISET MO B3BemeHHbIM BemectBam 70-80 %, a mo
BIIK ;o — 60-70 %.

[Ipy npoekTHpoBaHMU (QUIBTPOB C 3EPHUCTON 3arpy3Koil cienyeT
npelycMaTpuBaTh MPHU MOJAa4Y€ CTOYHBIX BOJ IMOCJE OHMOJIOIMYECKON OYMCTKU —
ycTaHoBKy nepen ¢punsTpamu (kpome K3D) 6apabaHHBIX CETOK.

2. Pacuer GapaGaHHBIX CETOK.

2.1. Tpebyemast ommans 6apaGaHHBIX CETOK, M~

3
. Q, K, _75-10°-104 003
V. K,-T 60-0,6-24
rae Ky, Ky, Vpcu T (cm. mpumep 8.1).

2.2. o Tabn. 8.2 monbupaem TUMOBBIE OapabaHHbBIE CETKH C pazmepamu D x
L = =3 x 3,7 u dunprpyromeit miomanpo F; = 34,85 MZ, TOrJa YUCIIO
Fac _ 903 5
F, 3485

2.3. Tlo Tabx. 8.3 nmoxOupaeM oJIHY pe3epBHYIO OapabaHHYIO CETKY.

3. 3epHuCTBIE QUITBTPHI.

CraHIust TOOYMCTKU HA 3€PHUCTHIX (PUIBTPaxX BKIIOYAECT B CeOs: HACOCHYIO
CTAHIIMIO C MPUEMHBIM pe3epByapoM, OapabaHHbIE CETKU, pe3epByap MPOMBIBHOM
BOJIBI, HACOCHI JIs TOJa4y MPOMBIBHOM BO/BI HA (PUIbTPHI. B paMkax mporpamMmbl
JTaHHOW TUCIUIUIMHBI pacyeT 3epHUCTHIX (PHIBTPOB OTPAHUYMBAEM OTIPEICIICHUEM
TpeOdyeMo momaau GuiIbTpoB, yucia (GUIbTPOB U BHIOOPOM pazMepa puiIbTPOB,
MPOBEPKOI CKOPOCTH MpH (HOPCUPOBAHHOM PEKHME.

3.1. Tpebyemas miomaab GUILTPOB, M*,

OapabaHHBIX CETOK pabOYMX COCTaBUT N, =



e Q,(L+m) ~ 75-10°(1+0,03)

"T.v, —36n(wt, + Wt +t,w,)—nv, -t, 24.75-36-2(15-0,2)-2-7,5-0,33
rae M — Ko3(pOUIMEHT yBEIMYEHHUS HArpy3KH 3a CUET MPOMBIBHOM BOJBI, M =
0,03;

T — IpogOKUTENBHOCTD PA0OTHI CTAHIIUU B CYTKH, 4, | = 24 u;
V¢ — pacdeTHasi CKOPOCTh (PUIbTpauu, M/4, V= 7-8 m/4;
N — YUCIIO pereHepanuii uIbTPOB B CYTKH, N = 2;
W, — HHTEHCHBHOCTb TIOJIa4H BOJIBI HA B3PBIXJICHHE 3arpy3KH, J1/(c-M°);
W, — HHTEHCHBHOCTb [IOJa9H BOZBI HA BOLO-BO3IYIIHYIO IPOMBIBKY, 1/(C-M°);
W3 — HHTEHCHBHOCTb ITOIa41 BOJIbI HA BOASHYIO IPOMBIBKY, J1/(C-M°);
t4 — IPOOIDKUTENIBHOCTH IPOCTOS OHOTO prtbTpa, 4, ty = 0,33.
3.2. Yucno GpunbTpos, miT.,

N, =05,/F, =05,50342 =112.

[Tpuaumaem uucno ¢punptpoB 11 ¢ muomanpo kaxmoro F, =

=503,42,

503,42
11
M°. Pasmepsl ¢uiabtpa B x L = 6 x 8 M. Uncno QUIBTPOB, HAXOISILINXKCS B
pPEMOHTE, MPUHMMAEM PAaBHBIM JABYM, Torja oOiee 4ucio (UIbLTPOB COCTaBUT

No=N,+N, =11+2=13,
3.3. CkopocTb puiIbTpoBaHuUs MpU GOPCUPOBAHHOM PEKUME COCTABUT, M/U,
Vf : Nf 7,511
NN T 9
0 p
YTO COOTBETCTBYET ckopocTu (9-10) mpu (hopcupoBaHHOM peKUME I TaKOTO
TUMa QUIBTPOB.

=458

~9,2,



I'masa 9. OBE33APA’KUBAHUE U BBIITY CK OYUILIIEHHBIX
CTOYHBIX BO/J

9.1. Obe33apaxuBaHue OYUILEHHBIX CTOYHBIX BOJ

OO6e33apaXxMBaHUEe OYMIICHHBIX CTOYHBIX BOJI TPOU3BOJAMUTCS C IIENbIO
YHUYTOXXCHUS OCTABIINXCS B HUX MATOTCHHBIX OAKTEPH M YCTPaHEHHUSI ONTACHOCTH
3apaXeHus BOABI BojoeMma. I[Ipu OMOJIOTHYECKOM OYHCTKE CTOYHBIX BOJ B
HMCKYCCTBEHHBIX COOPYKEHHSX O0IIee cojiep)KaHue OakTepuil yMeHbIaeTcs Ha 95
%. OaHaKO MOJHOCTBIO YHUUYTOXHUTH OOJIE3HETBOPHBIE OAKTEPUU MOKHO TOJIBKO
o0e33apakMBaHUEM CTOYHBIX BOJ| PA3IUYHBIMH JOIMOJHHUTEIBHBIMU CIIOCOOaMMU
[10].

O06e33apaxuBaHUE CTOYHBIX BOJI, COpachblBa€MbIX B BOJHBICE OOBEKTHI,
PEKOMEHIYETCsl TPOU3BOJIUTH YIBTPA(PUOICTOBEIM u3NydeHneM. Jlomyckaercs
o0Oe33apaXrBaHUE XJIOPOM WM JPYTHUMH XJOPCOJAEPKAIMMHA pearecHTaMu
(XJIOpHOM W3BECTHIO, TUMOXJIOPUTOM HATPHsA, MOJTYyYa€MbIM B BHJIE MPOAYKTA C
XUMHUYECKUX  TPEANPUSATANA,  DJIEKTPOJIU30M  PAcTBOPOB  COJEH WU
MUHEPAJIM30BAHHBIX BOJ, MPSAMBIM 3JIEKTPOJIU30M CTOYHBIX BOJ M JIp.) IpH
oOecrieuyeHnn 0053aTeNIbHOTO JIEXJOPUPOBaHUST 00€33apaKCHHBIX CTOYHBIX BOJI
nepes copocom B BOJHBIA 00bekT [1, m. 9.2.11.2]. [lepeuncieHHble OKUCIUTEIN
BBI3BIBAIOT MHAKTUBAIIMIO KUIIICUHBIX BUPYCOB B PE3yJIbTaTe JICHATYPUPOBAHUS UX
6enkoBoii 06om0uku. [To BUpyHMaHOMY A€MCTBUIO CBOOOAHBIE (hOpMBI XJIopa B 50-
100 pa3 mpeBocxoasaT ero cBs3aHHble ¢Gopmbel [10]. IlosTomy oaHuM H3
pPacIpoOCTPaHEHHBIX CIIOCOOOB 00€33apakMBaHUsI CTOYHOM BOJIBI  SIBJISIETCS
XJIOpUPOBAHHUE.

YcranoBKa 151 XJIOPUPOBAHUS Ta3000pa3HBIM XJIOPOM UMEET XJIOPATOPHYIO,
CMECHUTENb, KOHTAKTHBIC pPE3EpBYyaphbl. XJIOpAaTOpHash COCTOMT M3 CKJIaja XJopa,
XJIOpJI03aTOPHOM, HACOCHOM M BCIIOMOraTelabHbIX nomenieHnd. Ckian XJiopa
npeAHa3HayeH Jig XpaHEHUs XJopa B OayloHaX WM B OOYKax B JKHUJKOM
cocrosiauu. [locne ncnapurens ra3000pa3HbIid XJIOP MPOXOJUT TPSI3EBUK, GUIBTP U
3areM mnonaBoautTca uepe3 xjoparopbl JIOHUM-100 x 3xkekropam, B KOTOpBIE
HaCcOCaMU-TIOBBICUTEIIIMA TI0JIa€TCA BOAONPOBOJHAA Boja. Ilocie 3Toro xijopHas
BOJIa OTBOJMUTCS U3 XJIOPATOPHOW B CMECUTENh. TUIIOBBIE XJIOPATOPHBIE IPUBEIACHBI
B Taoum. 9.1.

Tabmuua 9.1
JlaHHBIE TUITOBBIX XJIOPATOPHBIX, PaOOTAIOIIMX HA ra3000pa3HOM XJI0pe
Tunosoii [IpousBonu- Tun Ilomaua | Kommnuect- Bwmectu- IImomans
MIPOEKT TENBHOCTh, | XJIOpaTo- | XJIopa, BO XJIOpa- | MOCTh CKJIaia | XJIOpaTop-
KI/4 pa KI/4 TOpPOB XJI0pa, T HOM, M
901-3/64 1 JIOHUHU- | 0,2-1,3 2 - 9x6
100
901-3-17/69 2 -''- 0,4-2,5 2 11 12 x 6
901-3-16/70 5 == 1,3-8,0 2 3,6 15x6
901-3-15/70 10 == 12,8 2 8,0 21 x 12
901-3-14/70 20 ="'~ 12,8 3 15,0 -
901-3-8/70 30 == - - 21,0 30 x 12
901-3-10/70 50 ="~ - - 36,0 36 x 12




Pacxon axkTuBHOTO XJIOpa, Kr/4, HEOOXOAMMOTO mjsi 00e33apakKHUBaHUs
CTOYHBIX BOJI, ONpeeNsieTcs Mo Gpopmyiie

o, 2%
@ 1000
rJe a — pacdyeTHas 71034, F/MS, aKTUBHOI'O XJIOpa, npuHumaeMas 1o m. 9.2.11.4 CII
[1] u cocTaBnstoIast AJisk OYUIIEHHBIX CTOYHBIX BOJI:
- MocJIe MeXaunueckor ounctkn — 10;
- ocJie OMOJOTUYECKON OUUCTKH, PU3UKO-XUMUYECKON U TIIyOOKOW OYUCTKU —
3.

Jlist cMenieHusi CTOYHOM BOJBI € XJIOPOM CJEAYyeT MPUMEHSATh CMECUTENU
moboro Tuna [CII 1, m. 9.2.11.6]. EpmoBsie cMecuTenu TPUMEHSIOTCS TNpU
pacxone crouHbix Boa g0 400 na/c. Cmecutrenu Tumna Jsotka [lapmrans
MPUMEHSAIOTCS MPU pacxojie cTouHbIX BoJ OT 1400 mo 280 Thic. M3/cyT (Tabu. 9.2,
puc. 9.1).

Tabmuna 9.2
Pa3zmepsl cmecutenen tTuna gotka [lapans
[IponyckHas ' . )
CII0COOHOCTL, | A B C D E Ha H H L | I L b
M3/CYT
1400-4200 1,351 1,3 |/055(0,78| 1,32 | 0,29 | 0,26 | 0,32 | 5,85 1,7 47 | 7,17 | 0,23
4200-7000 1,35/0,45/055|0,78| 1,32 0,4 0,38 | 0,42 | 5,85 4 7 9,47 | 0,23
7000-32000 (1,475 06 | 0,8 |1,08| 1,45 | 0,65 0,6 0,65 6,1 7,4 11 | 13,63 | 05
32000-80000 (1,731 09 | 1,3 (168 1,7 0,61 | 0,59 | 0,63 6,6 7,4 11 | 13,97 1
80000-160000 |2,73| 1,2 | 1,3 {168 1,7 1 0,8 1 6,6 8,9 |12,5] 14,97 1
160000-280000 11,995| 15 | 1,8 [ 2,28 | 1,95 1 0,85 | 1,15 7,1 10,2 | 14 | 15,3 15

7

s 4

Puc. 9.1. Cxema cmecutens tumna notok Ilapmans:
1 — moxBoOASIIMIA TOTOK; 2 — MEPeX0.1; 3 — MOABOASIINN PacTpyO; 4 — TOPJIOBUHA;
5 — oTBOIIAIIUH pacTpyO; 6 - OTBOIAIINH JIOTOK; 7 — CTBOP IMOJTHOTO
NepeMENINBaHuUs; § — [oAa4a XJIOPHOU BOJBI




[IpOoAOIKUTENBHOCTh KOHTAKTA XJIOPA WM TUITOXJIOPUTA CO CTOYHOU BOAOU
B pe3epByape WM B OTBOASIIMX JIOTKaX U TPyOOMpOBOAAX HAJICKUT MPUHUMATH
30 mua [CIT 1, m 9.2.11.7]. Jna coOmromeHus AaHHOW pPEKOMEHIAINN
IPUMEHSIOTCSI KOHTaKTHBIE pPE3epByapbl B KOJMYECTBE HE MEHEEe JBYX.
[TpoekTupyloTCs KOHTAKTHBIE pe3epByapbl KaK IEpBUYHbIE OTCTOMHHUKH O€3
CKpeOKoB (puc. 9.2).

Puc. 9.2. KoHTakTHBIN
pe3epByap:

1 — pacnpenenurenbHas
KaMmepa;

2 — BIIYCKHOH JIOTOK;

3 — cTpyeHarnpaBIsSOMnN
IUT;

4 — IpUSIMOK OCaJIKa;

5 — cOOpHBIf TOTOK;

6 — TpyOompoBoOa
OTIOPOKHEHHS;

7 — BO3TyXOMPOBO/T

é‘

3
. T

:

f

4
- f
1. Rl
b & ;

i
H
§
£

[
X

Honyckaercss mpeaycMmaTpuBaTh 0apOOTak BOJBI CXKAThIM BO3AYXOM TIpHU
uaTencuBHOcTH 0,5 MY/(M>4). B pesyabrare B3aMMOIEHCTBHS 3arpA3HSIONIAX
BELIECTB C XJIOPOM 00pa3yeTcs 0caioK, KOJIMYECTBO KOTOPOTO CleAyeT IPUHUMATh
1 mHa 1 M> CTOYHOI BOIBI IPH BIAXKHOCTH 98 Y:

- TI0CJIE MEXaHNUYECKOM OYMUCTKH — 1,5;

- TIoCJie OMOJIOTHYECKON OYMCTKHU B adpOTEeHKax U Ha Ouoduibtpax — 0,5.

KonudecTBo octaroyHoro xsopa B 00e33apakeHHOW BOJIE MOCIE KOHTAaKTa
OIDKHO 6bITH He Meree 1,5 t/mM° [CIT 1, . 9.2.11.4].

Tabmuua 9.3
Pa3meps! THTTOBBIX KOHTAKTHBIX PE3EPBYapoOB
Hpomnycknas | PacuerHbin Hucmo Pa3mepsl otnenenus, M
CIIOCOOHOCTb, 06L§M, T TEHHIA
TBIC.M"/CyT M HIMpUHA JUTMHA riyorHa

35 972 3 6 18 3,2
50 1350 3 6 24 3,2
50 1382 4 6 18 3,2
70 1720 3 6 30 3,2
70 1843 4 6 24 3,2
100 2534 4 6 33 3,2
140 3200 3 9 36 3,3
200 4200 3 9 48 3,3




IIpumep 9.1. Paccunrtarh yCTaHOBKY JJIsl XJIOPUPOBAHUS Ta3000pa3HbIM
XJIOPOM JIJIsl CTOYHBIX BOJ] TIPH CIAEAYIOIIUX UCXOTHBIX JaHHBIX:

- MAKCUMAJILHBIN PacX0]l CTOYHBIX BOJI, M3/q, —1350;

- MUHUMAJIBHBIM pacxo CTOYHBIX BOJI, M3/‘{, —93,5;

- CTOYHBIE BOJIbI ITOJIBEP>KECHBI MTOTHON OMOJIOTHYECKON OUHUCTKE.

1. Pacuem xnopamopHoii.

1.1. MakcuMabHO-4aCOBOM pacxo/i akTUBHOTO XJI0pa, KI/d,

Qe — a-q,” 3-1350
© 1000 1000
1.2. MuHMMaIbHO-4aCOBOM pacxo akTUBHOTO XJIOpa, KI/4,
Q" — a-q," 3-935 28
° 1000 1000

1.3. Tak kak XJOpPHOE XO3AHWCTBO OYHUCTHBIX COOPYXEHUU JTOJHKHO
o0ecrieunBaTh BO3MOXKHOCTh YBEJIMUEHUSI pacyeTHOM 1103bl XJiopa B 1,5 paza 0e3
M3MEHEHUS BMECTHUMOCTH CKJIanoB mis pearentoB [CII 1, m.9.2.11.5], To
MIPOU3BOIUTEIILHOCTh XJIOPATOPHOU COCTaBUT, KI/4,

G=Q *-15=4-15=6.

1.4. Tlongbupaem THUIOBYIO XJIOPATOPHYIO 1O Tabi. 9.1: THUIIOBOH MPOEKT
901-3-16/70, momaua xmopa 1,3-8,0 Kr/d4, 4ucio XJIOPaTOpPOB — 2 M IUIOMIAJb
XJ10paTopHoit — 15 x 6 M%.

2. Bvibop cmecumens.

[To Ttabn. 9.2 moabupaeM TUMOBOW MPOEKT C MPOIMYCKHON CIIOCOOHOCTHIO
7000-32000 M°/CyT ¥ COOTBETCTBYIOIIMMH Pa3MEPaMIL.

3. Pacuem kxonmaxmuwix pesepsyapos.

3.1. TpeGyeMblit 00beM KOHTAKTHBIX PE3EPBYapOB, M°;:

W, =q, -T=1350-0,5=675,
e Oy — MAKCHMAIIBHO 9aCOBOI PACXOM, M /d;
T — Mpo0JDKUTENIBHOCTh KOHTaKTa, 4, 7 = 0,5.
3.2. YHCII0 KOHTAKTHBIX PE3EPBYapOB
W, 675

n =—L= =30 .
“TW, | 2232 L

rme Wy =B x L xH=6x12x 3,1 =223,2 m® (cm. puc. 9.2).
3.3. Pacxon Bo3myxa, M/,
Q,=J-F-n,=05-6-12-3=108.
3.4. KonuecTBo ocajika, BHINAIAIONIETO B KOHTAKTHBIX Pe3epByapax, M/,
_a-q, 051350
™4 71000 1000
Ocafok W3 KOHTAKTHBIX PE3EPBYApOB YIAISETCS TMEPUOAMYECKH TOCHE
CIMBa OTCTOCHHON BOJbI M HANPaBISCTCS WM HEMOCPEICTBEHHO Ha HJIOBBIC
TUTOMIAKY TSI TIOJCYIIKYM WIIA K€ B HAYAJIO0 CUCTEMBI OYHCTHBIX COOPYXKEHUN Ha
MTOBTOPHBIHN ITUKII OYMCTKH.
9.2. BbInycK OYHIIIEHHBIX CTOYHBIX BOJ

=4,0.

=0,675.

s crycka OYMINEHHBIX CTOYHBIX BOJ B BOJOEMBI IIPUMEHSIIOT JBA THUNA
BBIITYCKOB: O€peroBble U pycioBblie. beperoBbie BBIMYCKM MOAPA3IETAIOTCS Ha
3aTOIUIEHHbIE M HE3aTOIUIEHHbIE. [l 3aTOIUIEHHBIX OEpEeroBbIX BBIIYCKOB



YCTPauBaIOTCA OEPETOBBIE KOJOIIIHI C BBIXOJIOM CTOYHBIX BOJI TIOJT YPOBEHH BOJIBI B
BOJIO€ME, HE3aTOIICHHBIC OEPErOBBIC BHIMTYCKHU MPEICTABISIOT COO0N COeTUHEHNE
MOTOKOB TIOJ PA3JIMYHBIM YTJIOM CIIUSHHS. beperoBbie BBIMYCKH 00€CTICUMBAIOT
HE3HAUNUTETHLHOE TIEPBOHAYATIHLHOE CMEIICHHE TOTOKOB, IMOATOMY MPUMEHSIOTCS
JUISL CITyCKa CTOKOB C KOHIIGHTpAIIMEH 3arps3HEeHUM, He BIMSIOMMUX HAa CAHUTAPHOE
COCTOSIHHE BOJIOEMa.

PycioBbie BBIMYCKM pacmoJiaratoTcss Ha OINpeeIeHHOM PAacCTOSHUU OT
Oepera. Jlmsa cOpoca CTOYHBIX BOJ B PEKM BCerja IeJIeCOOO0pa3HO MPHUMEHSTH
PYCJIOBBIE pacCerBarOIIe BBIMTYCKHU, KOTOpPhIE O0ECIeUnBalOT Haubosiee IMOITHOE
CMEIIIEHUE CTOYHOH BOJIBI C BOJIaMH BOJOEMA.

IIpumep 9.2. PaccuurtaTe pyclIOBOM pPAaCcCEHBAIOIIMKM  BBIMYCK U1
OYHIIIEHHBIX CTOYHBIX BOJ TIPH CIEAYIOIINX UCXOIHBIX JaHHBIX:

- pacxo CTOYHBIX BOJ (MakCHUMaJIbHBIN), MS/‘-I, —1350;

- CpEIIHHUI pacxXo] CTOUHBIX BOJ, MS/‘-I, —1200;

- IINPUHA PEKU B MeCTe BhITycKa, M, — 80;

- pacxoj BOJBI B PEKe, M3/C, - 3,4;

- OTMETKAa MAaKCUMAaJIbHOTO YPOBHS BOJBI B peke Z;, M, — 117,4;

- OTMETKa YpOBHS BOJIbI B OeperoBoM kooie Z;, M, — 115,6.

1. OnpenensieM KpaTHOCTh pa30aBiieHUsI B pACYETHOM CTBOPE:

o (eQ, +4a,) (097-34+03) 1
O 0,33
riae Qr — pacxoj BOJbI B PeKe, MS/C;

o — KOd(pOULIMEHT CMEIIeHNS,

. 3 1200
Qw — CPeIHECEeKYHIHBIM pacxo CTOYHBIX BOA M/, - 3600 =0,33.
2. Jlnnaa paboueii YacTH BBITYCKA M,
L= q, -n-13 _ 0,33-11-80 _g5.4

Q, 34
3. duametp TpyOBbI BhITyCKa M,

D:\/4-qw _ 4033 <065,
TV 314-10

e V — cKopocTh, M/c, V=1...1,6 M/c.

4. Kputnueckas JjIMHa AbIpYaTOi TPYOBI, M,
3D 3-0,65 _
A1 00235
riae A — Kod(pGUIMEHT TPEHUS T10 JIHHE.

Kputnueckas niauHa AbIpYaThiX TPYO MPH pa3InyHbIX JUAMETPAX:

D,mm | 300 | 400 500 600 700 800 | 1000 | 1200 | 1400

A 0,03 | 0,028 | 0,026 | 0,024 | 0,023 | 0,012 | 1,021 | 0,02 | 0,019

Lem | 30 40 57 75 91 107 143 180 220

Kputnueckas mimMHa AblpyaThlX TPyO JIOMKHA ObITh MPAKTUYECKU
OJMHAKOBOM paboyeil 4yacTH BBINYCKA, YTO OOECHEUUT pPaBHOMEPHOE
pacnpeneseHue CTOYHBIX BOJ IO JUIMHE YYacTKa, T.K. BOCCTaHAaBIIMBAEMbIN
CKOPOCTHOM Hamop U AaBiieHue OyayT Onu3ku no 3Hadenuto. [lpu L. > L nmotepu



Harmopa B TPyOOIPOBOJIE HA TPEHHE MEHBIIIE BOCCTAHABIMBAEMOTO CKOPOCTHOTO

HaIopa, Mo3TOMY JaBJEHUE B KOHIIE €ro OoJbIle, YeM B Hadane, a mpu L, < L

MOTEPU HAIOPa Ha TPEHUE MPEBBIIIAOT BOCCTAHABIMBAEMBIA CKOPOCTHOW HAIOP U
JaBJIeHUE B KOHIIE TPYOOTIPOBOa MEHBIIIE, YEM B HAYaJIE.
5. MuHUMAaBHBINA HAIOp B OEPErOBOM KOJIOJIIIE, M,
H=27-7,=117,4-1156=18.



I'1asa 10. IPUEMHASI KAMEPA OUMCTHBIX COOPY KEHUM.
IMPOBEPKA PABOTHI OUMCTHBIX COOPYKEHUI

10.1. IlpuemHasi KaMepa OYUCTHBIX COOPYKEHHU I

[lpuemHass kamepa TmpeaHa3HadaeTcsl M TpUeMa CTOYHBIX  BOJ,
MOCTYMAIOUINX Ha OYHCTHBIE COOPYKEHHSI, TAllIeHNUsI CKOPOCTH HAIIOPHOTO MOTOKA
KHUJIKOCTH M COIpPSDKEHUS TPYOONPOBOJOB C OTKPBHITHIMH JIOTKamMu. Kamepsl
IpeIyCMaTPUBAIOTCS HAa IOCTYIUIEHHE CTOYHBIX BOJ IO OJHOMY WJIH JABYM
TpyOOIpOBOJaM U PACHONATralOTCs B HACKHIU BBICOTOH 110 5 M.

Br16op Tunopasmepa kaMepsl IPOU3BOAUTCS B 3aBUCUMOCTH OT MPOITYCKHOM
CHOCOOHOCTH, JMaMeTpa M KOJUYECTBA HAIOPHBIX TpyOompoBoaoB no tadi. 10.1.

Tabmuna 10.1
Tunosvie npuemmule Kamepul

Ha oaun tpy6omnpoBoa Ha nBa TpyGonpoBoaa
[Ipontyckna | luamerp | Mapka Pazmepsr Jnamer | Mapka Paszmepsr
a1 ) IIPUEMHO KaMepBbl p IIPUEMHO AxBxH,
CHocoOHOCT MM 1 KaMepbl TpyOBl, | ¥ vamm MM
b, MM
m/c
31 200 I1K-1-20 2 x 150 | IIK-2-15
55 250 [IK-1-25a 2 x 200 | IIK-2-20
83 250 [K-1- 2 x 250 | IIK-2-25
256  (1000x1000x120 1000x1500x120
134 400 | MK-1-40a 0 2 x 300 [ IIK-2-30a 0
182 400 IK-1- 2 x 300 [K-2-
400 306
280 500 ITK-1-50 2 x 400 | IIK-2-40
393 600 I1K-1-60 2 x 500 | IIK-2-50
476 600 I1K-1-60 2 x 600 | ITK-2-60a | 1500x2000x160
1500x1500x160 0
610 700 IK-1-70 0 2 x 600 [K-2-
6006 1600x2500x160
750 700 IK-1-70 2 x 700 | IIK-2-70 0
1140 900 ITK-1-90 2 x 800 | IIK-2-80
1390 1400 IK-1- 2 %900 ITK-2- 2000x2000x200
110 900 0

10.2. IIpoBepka paGoThl OUMCTHBIX COOPY-KEHHUI

Ha ounctHbpiE COOpYXEHUSI KPOME MCXOAHOM CTOYHOM BOJbBI MOTYT TAaK¥KE
MOCTYIATh:

- WIOBBIE BOJIbI U3 YIUIOTHUTENIEH MEXAaHUYECKOTO 0OE3BOKUBAHMS (CM. pHC.
5.3). KomudecTBO 3arpsi3HSIONIMX BEIIECTB B TaKOW WIIOBOM BOJIE COCTAaBJISIET: IO
B3BemieHHbIM BemectBaM — 800-1300 mr/m; mo BIIK,,, — 690-900 mr/m [1, m.
9.2.14.28];

- WJIoBas BOJAA C WIOBBIX IUIOWIAMOK. JlOMOJMHUTENIBHOE KOJIMYECTBO
3arpsI3HSIIOUIMX BEIIECTB OT WJIOBOM BOJbI COCTAaBIIAIOT: MPH CYIIKE COPOKEHHBIX



ocaakoB — 1o B3BemeHHBIM BeriectBaM 2000 mr/i; mo BIIK,,,, — 1000-2000 mr/i
(OomnpIIMe 3HAYCHUS JJIS TUTONIAI0OK-YIUIOTHUTENICH, MEHBIIHE — JJISl APYTUX THUIIOB
TJTOIIAIOK);

- (pyrat uentpudyr npu padore nocneAHUX C QPIOKYISIHTAMHU.

B »Tux ciyyasix O4MCTHBIE COOPY>KEHHUS CIEAYyeT pacCUUTHIBATh C y4ETOM
JIOTIOJTHUTEIHHOTO KOJIMYECTBA 3arpsI3HSIIONINX BEIIECTB.

IIpumep 10.2. [TpousBecTu NTpoBEpKYy pabOThl OYUCTHBIX COOPYKEHUN MPHU
MOCTYIJICHUU CJIEIYIOUUX CTOYHBIX BOJ:

- MaKCHUMAaJIbHbIM pPacXoJl UCXOJHOW CTOYHOM BOJIBI, M3/CYT, — 55 TBIC.;
KOHLIEHTpAIUsl 3arpsi3HSIONIMX BEIIECTB: B3BEHICHHBIX BemiecTB — 270 wr/i;
BITK ;o — 145 Mr/m;

- CYTOYHBIM pacxojl WJIOBOW BOJbI C HIOBBIX IUIOHIANOK ¢ acdanpTo-
GETOHHBIM MOKPHITHEM, M /CyT, — 2400;

- CXeMa COOPYKEHUW BKIIIOUAET NEPBUYHBIC TOPU3OHTAIBHBIE OTCTOMHUKU U
a’POTEHKU-BBITECHUTENH 0€3 pereHepaluu.

1. CymmapHO€ KOJMYECTBO CTOKOB, MOCTYNAOIIMX HA OYHUCTHBIC
COOPYIKEHHUS, M,

Q, =Q,, +Q, =55000 + 2400 = 57400,

rac Q| — CYTOLIHBII‘/JI pacxon WJIOBOU BOJHbI, HOCTYHaIOHIGﬁ C MWJIOBBIX IJIOIIAAOK, M3.
2. KOHHGHTpaI_II/ISI 33Fp513H€HPIﬁ COCTaBUT, MF/JI:
- I10 B3BCILICHHLIM BCHICCTBaAM

Q..-C,,+Q,-C. 55000-270+2400-1000

c. =300,5;
Q. 57400
- 10 BHKHOHH
U _QuLa+Q-L, _55000-145+2400-1000 _ o0,

« Q,, 57400
3. Ilo nmomyyeHHbiM 3arpsasHeHussM npu C, >300Mr/n  ciemyet

MPEAYCMOTPETh TPea’paTopbl Mepe]; TOPU30HTAIBHBIMU OTCTOMHUKAMH, a s
OMOJIOTUYECKONM OYUCTKH CIEAyeT MPEeayCMOTPETh a’dpPOTCHKU-BBITECHUTEINU C
pereHeparue.
4. Pacuem npeaspamopa.
4.1. DddeKT 0UNCTKH B OTCTOWHUKE COCTABUT, Yo,
Cen —Co _300,5-130
C, 300,5

en

2=

=567,

C., =130 mr/m.

Tako#t 3¢ddexT BMoIHE MOXKET OBITh JOCTUTHYT O€3 BBEICHUS AKTHBHOTO
M4, HO C IIOMOIIBI0 MOJAYH CXKATOTO BO3LYXa C VACIBHBIM PAacXOIOM 5 M/M.
[Ipeasparop MOXKET yBenWYHMBATh 3(PPEKTHBHOCTH 3aJepKaHUS 3arpS3HSIOIINX
BemecTB no BIIK,,,; ¥ B3BEHICHHBIM BEIIECTBAM B MEPBUYHBIX OTCTOMHUKAX HA
20-25 %.
4.2. O6BEM KaMepbl TIpeadpari, M,
W =g, -t = 2391,7-20

r w P

=797,2,

rae q, = % = %4400 =23917.

4.3. ITnomaas 3epKajia BOIbI, M2,



44.B,=B, =9M, n =n, =3.
4.5. JlnnHa nipeasparopa, M,
. F,
L =2 212 g3
n,-B, 63

4.6. IlorpebHOE KOTUYECTBO BO3/1yXa, M/,

Q., =J-q, =5-2391,7 =11958,5.
5. Ilepepacuem nepsuuHvIX 20pU3OHMATLHBIX OMCHOUHUKOS.
5.1. l'unpaBnanueckas KpymHOCTh OCAXKACHUS, MM/C,

1000K, - H_, 1000-0,5-31

' = set - =235

0 n, 0,23
tset( Ksetr; H set J 500( 0125311)
1 )

5.2. IIpou3BOAUTEIBLHOCTH OJJHOTO OTCTOMHMKA, MS/‘I,
Q. =368, L, KU, -v)=36-9-24-0,5-(2,35-0,05) = 894,2.
5.3. Yucnno oTCTOMHUKOB

Negy = du _ 2917 _ 2,7.
O 894,2
5.4. CyTo4YHOE KOJIMYECTBO BHIIABIIErO 0CAIKa, M /CYT,
Q,(C.,-C.)  57400(300,5-130)
)-¥-10*  (100—95)-1-10°
6. Ilepepacuem aspomeHnkos-gvimecHumenel ¢ pecenepayuetl.
6.1. Jlo3a una B pere”Heparope, 1/1,

a =a 1 =18 L =5,0,
2R 2-0,28

a. 18

=195,7.
100-P

mud

ernud = (

R =000 = 1000 _
J,—a, 120-18
6.2. YaenpHas CKOPOCTh OKUCJICHUS, MI/T,
15.2 1
15-2+33.2+0,625-2 1+0,07-5
6.3. BIIK, o, ompenensieMoe ¢ y4eToM pa30aBiCHHS PEIUPKYJISIIMOHHBIM
PacxoJioM, Mr/J,

0 =85 19,8,

180+15-0,28
"™ 140,28

6.4. IIpomOKUTENILHOCT, OKHCIICHHS OpPraHUYEeCKUX  3arpsi3HSIOIIUX
BEILIECTB, Y,

L =143,9.

180-15
ty = =
0,28-5,0(1-0,3)19,8
6.5. IIpogomxuTeTbHOCTh 00PaOOTKH BOBI B a9POTEHKE t,, U,
t = ﬁ@@ =1.93.
18 = 15
6.6. IIpogomKUTENBHOCTD PEreHEpaLlii, Y,
t =85-2=6,.




6.7. BMECTUMOCTb a3POTEHKa, M,
W, =t (1+R )g, = 2,0(1+0,28)-2391,7 = 6122,7.

6.8. BMecTUMOCTb pereneparopa, M,
W, =t -R -q, =6,5-0,28-23917 = 4352,9.

6.9. O61ast BMECTHMOCTb a3POTEHKA, COBMEIIEHHOTO C PEreHepaTopoM, M,
W_ =W, +W. =6122,7 +4352,9 =10475,6.

6.10. Yucno Kopua0poB B a3pOTECHKE

W, _104756 _,

W, 43529

[TpuHMMaeM 9rCIIO KOPUAOPOB N = 3.
6.11. Ilpu uucne cekuuii n, = 4 Tpedyemas BMECTUMOCTb OJTHOTO COOPY>KEHUS,

104756

W = 2618,9.

atr

Hanee nmn.6.12—6.15 npou3BoAMM aHAJIOTHUYHO MpUMEpy 7.2 AaHHOIO

MOCOOHS.
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