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1. Hcxoonwie oannoie

1. [Ipeanpusitue — 3aBoJ 10 MPOU3BOICTBY JIEKAPCTBEHHBIX MIPENAPATOB PACIIOJIOKEH B
r. Mockae.
2. IIoBepXHOCTHBIN CTOK OTBOJUTCS C TEPPUTOPUH BOI0cOOpa Tutomiaapio 3,90 ra,
B TOM YHUCIJIE:
- ¢ Kposenb 3manuii —1,06 ra;
- ¢ acgalbTUPOBAHHBIX MOKPBITUH U opor — 1,39 ra;
- ¢ rasonos —1,45 ra.
3. OTBeieHNE CTOUYHBIX BOJ OCYIIECTBIIAETCS B BOAHBIA OOBEKT phIO0X03SIIICTBEHHOTO
Ha3HA4YeHUS 2-01 KaTErOpHUH.

2. Onpedeﬂeuue KOJiu4eéCmeEEeHHbIX XapaKkmepucmuK nO6EPpXHOCMHO20 CMOKa

Onpedeﬂenue KosluueCmeeHHbIX Xxapakmepucmuk TIOBCPXHOCTHOIO CTOKa C TECPpUTOPHUUN

B0/I0COOPA 3aKITI0YACTCS B ONPEICTICHUU:

CPEIHETO0JIOBBIX M1 MAKCHUMAJIbHBIX CYTOYHBIX 00bEMOB IIOBEPXHOCTHOI'O CTOKA (J103KJI€BOTO, TaJO-
ro ¥ MNOJIMBO-MOEYHOTI'0), NCHOJIb3yeMbIX Ipu pacuete HopMaTuBoB [1/1C u akkymynupyromux pe-
3€pBYapoB;

pPac4YEeTHBIX PACXOJO0B JOXKIECBBIX U TaJbIX BOJ B KOJUIEKTOPaX J0K/I€BOM KaHAIM3aLlNH;

pacueTHBIX PacxoJ0B MOBEPXHOCTHBIX CTOYHBIX BOJ IIPY OTBEACHUM HA OYUCTKY U B BOJHBIE 00b-
€KTBI.

2.1. Onpeoenenue cpeonez0006biX 00bEM08 NOBEPXHOCHIHBIX CHLOYHBIX 600

T'0006011 00beM NOBEPXHOCHIHBIX CHIOYHBIX 600, OOPA3YIONINXCS Ha TEPPUTOPUU BOIOCOODA,

OTpeJeNsieTcsl Kak CyMMa IMOBEPXHOCTHOTO CTOKA 3a TEIUIbIN (anpeib-OKTAO0pb) U XOJIOAHbBIN (HOSIOpb-
MapT) IEPHOJIBI Toa ¢ 001IeH MII01Ia I BogocOopa o0bekTa 1mo ¢popmyrie (4) peKOMEHIalHiA:

rac

Wr= Wg+ Wr+ Wy

Wy, Wr 1 Wy - cpeiHEroioBoil 00beM J0XKIEBbIX, TAJIBIX U MOJUBO-MOEYHBIX BOJ, B M.

Cpeonezc00060ii 00vem 0osxncoeswvix (W ) u manvix (Wr) 600, B M°, ompesensercst mo Gopmy-

nam (5) u (6) . 5.1.2 pexoMeHIaIun:

Wy = 10xhgx WyxF = 10x443x0,4684%3,90 = 8092,55 m’/200 (unu 38,5 m’/cym)
Wr = 10xhyx WpxF = 10x201%0,700%3,90 = 5487,3 m°/200 (umu 783,9 m’/cym)

rie F - pacdeTHas IUIONIAlb CTOKA, B Ia;
hg - CJIOM 0CaJKOB 3a TEIUIbIM Mepuos rojaa, iy = 443 MM (onpenensercs mno
tabnuue 2 CHull 23-01-99 «CtpoutenbHas KIMMaTOJIOTUS);
hr - CJIONM 0CaJKOB 3a XOJIOJHBIN nepuo roja, 7 =201 mm (ompenensercs o

tabnuue 1 CHull 23-01-99 «CrpoutenpHas KIMMaTOIOTHS»);

¥Yr u ¥r - o0muil KoO3QPUIMEHT CTOKA J0KIEBbIX U TAJIbIX BOJ COOTBETCTBEHHO;
OTIpe/IeIIACTCA KaK CPEAHEB3BEIICHHAS BEJIMUMHA COTJIACHO YKa3aHUSM I1.11.
5.1.3 - 5.1.5 pekomeHJanuii.



Pacuem ooujezo koagppuuyuenma cmoxa 00xcoegvix 600 (‘¥y)

Bun noBepxHocTH uiu [Tnomanp, Jons mokpeitus ot | Koaddurmenrt
IUTOIIAAM BOIOocOopa F;, ra o0me momand | croka, ¥ F, ¥,/F
croka, F;/F

KpoBnu 31aHuit U COOpYKeHHt 1,06 0,2718 0,8 0,2174

AchanbToBbIe MOKPHITHS U JIOPOTH 1,39 0,3564 0,6 0,2138

OTKpBITBIE IPYHTOBEIE 0,0 0,00 0,2 0,0

TUTOIIA KK

3elieHble HACAXICHUS U Ta30HbI 1,45 0,3718 0,1 0,0372
> Fi=3,90 2 =1,00 Wi=0,4684

O6uuii 200060ii 06vem nonugo-moeunwvix 600 (W), B M’, CTEKAIOMIX C ILUIOLIALN BOIO-
cbopa onpenensiercs o dpopmyse (7) m. 5.1.6. pekomeHaaMiA:

Wy = 10Xm*XkxFy X Wy, = 10%1,5%150%0,5%1,39 = 1564 m’/200
IA€ m - YACIbHBIA pacXxoJ BOAbI HA | MOWKY TOPOKHBIX MOKPBITHI; MPHU MEXaHU3UPOBAH
HOt yBopKe Tepputopnn npuanMaercs 1,2 -1,5 /M, pyanoii - 0,5 /M’
Y - K03(pGUIIMEHT CTOKA ISl TIOJIMBO-MOCUHBIX BOJI; TPUHUMAETCs paBHbIM 0,5;

k - cpeanee xoimuecTBO Moek B roay cocrtasiser 100 - 150;
Fy - mnomaab TBEPABIX MOKPBITHI, MOIBEPTrAIOIINXCS MOWKE, Ta.

Torpa cpennuit ro10Boil 00bEM MOBEPXHOCTHBIX CTOYHBIX BOJ C TEPPUTOPUU MPEATIPUSATHS

COCTaBIIAET:
Wr=Wg+ Wr+ Wy=8092,6 +5487,3 + 1564 = 15143,85 M/200

2.2. Onpeoenenue pacuémuuix 005EmM08 NOBEPXHOCHIHBIX CHLOYHBIX
600 npu omeeoeHuu ux Ha OYUCMKY

00vém 0031c0€6020 cmoka om pacuémmnozo 00x3cosa (W,,) B M, OTBOJMMOTO HAa OYHCTHBIC
COOPYKEHHUsI C TEPPUTOPUH 3aBOJa, onpezensercs no gopmyse (8) m. 5.2.1 pekoMeHgaLui:

W= 10xhyxFx¥y, a°

rae:  h, - MaKCHMAaJbHBIA CIIOH OCAJIKOB 32 JOXKb, B MM, CTOK OT KOTOPOTO ITOIBEpracT-
Cs OYMCTKE B IOJTHOM 00BEME;
¥y cpenHuil ko3dduumeHt crtoka ais pacyetHoro aoxas, ¥ =0,634 (onpenens-
€TCsl KaK CPEIHEeB3BEIICHHAS BEJIMYHMHA 10 JaHHBIM Tabum.11, m. 5.3.8);
F oOmras miomans croka, F = 3,90 ra.

Tak kak 3aBoJ IO NPOU3BOJCTBY JIEKAPCTBEHHBIX MPENAPATOB MO CTEIEHHW 3arps3HEHHOCTU
MTOBEPXHOCTHOT'O CTOKA OTHOCUTCA K MPOMIIPEANPUATUSAM [IEPBOU I'PYIIbI, BeluunHa h, onpenensercs
B COOTBETCTBUU C 1. 5.2.2 pekoMeHaluil Ipu MOMOIM COOTBETCTBYIOIIEH (DYHKUIMHU pacIpererneHus
BeposTHOCTH (DPB) cyrodHOTO COS KUIKUX OCAIKOB I JAHHOW MECTHOCTH B TIEPHOJI C TIOJIOKHU-
TEJIBHBIMUA CPEAHEMECIYHBIMU TEMIIEpaTypaMu BO3AyXa M IEPUOJOM OJHOKPATHOTO IPEBBILICHUS
pacuérHoit uarencuBHoctu P = 0,05 - 0,1 roxa.

Jlist T. MockBel BenmnuuHa h, 171st 10Kaed ¢ meprooM ogHoKpaTHoro npesbimeHus P = 0,075
rojaa coctasisieT 6,50 mm (pacuet cm. [Ipunoxkenne 5 pexkomeHaammin).

Takum oOpazom

W,.=10%6,5%3,90x0,634 = 160,7 m’



Maxkcumanvnoiit cymounwiit 00vém manwvix 600 (W ,, ¢ym), OTBOAUMBIX HA OUUCTHBIE COOPYXKE-
HUS TIPEIPUATHS B CEPEIUHE MEePUoaa CHEroTasHus, onpenensiercs no gopmyne (10) m. 5.2.6 pexo-
MEHAAIUI:
Wineom = 10x¥r XKy x Fxh,= 10%0,7%0,372%3,90%20 = 203,1 aleym.

rae ¥, - oOmui kodhdumueHT cToka Tanex Boa, npuaumaetcs 0,7 (cm. m.5.1.5);
F - o0masg miomaae cToka, 3,90 ra;
Ky - kosd¢uuueHT, yauThIBaIOLMI YaCTUYHBIN BBIBO3 U YOOPKY CHEra, onpezens-

ercs o popmynie Ky =1 —Fy/F=1-2,45/3,9 =0,372;
rae Fy— nmomanp, ounimaemas ot cHera (BKJII0Yast MJI0MIAlb KPOBEIb, 000Py-
JIOBaHHbIX BHYTPEHHUMU BOJOCTOKAaMH);

hc - cnoit Taneix Boj 3a 10 qHEBHBIX yacoB, puHUMaeTcs 20 MM (OIpeensitoTCs
10 KapTe palloHupoBaHus cHeroBoro croka [lpunoxxenus 1).

2.3. Onpeoenenue pacuemHvblx pacxo008 00XHcOeeblX U MaiblX 600
6 KOTIeKmMopax 003#c0€e60il KaHanu3ayuu

2.3.1. Pacuemmulit pacxoo 00#coeevlx 600

Pacxo0wt 0031c0e6bix 600 6 KoIEKMOpax NOXKIAEBOW KaHAIW3alUK, OTBOJSIINX CTOYHbBIE BO-
Ibl C TEPPUTOPUU HPEIIPUATHS, CIETYyET ONPENENSITh 10 METOLY MpeAeabHbIX HHTEHCUBHOCTEH, CO-
IJ1aCHO yKa3aHuAM paszena 5.3 peKOMeHIaluid:

- IpU IOCTOSTHHOM Ko3¢dunuente croka (¥, ) no popmye (12)

O, = Wpia XA X F/1," =0,634 x 671,12 x 3,9 /10" = 323,535 n/c

- TIpH IepeMEeHHOM KodduimenTe cToka (¥ pmig) o popmyie (20)
Or =2 g XA"? x F /1,7 %1 =0,201 x 671,12"7 x 3,9/10"7*%7"" = 342 3 1/c

TAC Z miq - CpeaHee 3HaueHue KodhduimenTa, XxapakTepu3yIoIero BU I MOBEPXHOCTH

OacceitHa BogocOopa (korhPHUIIEeHT MOKPOBa); ONPEACIIACTCS KaK CPEIHEB3BE-
LIEHHAas! BEJINYMHA B 3aBUCUMOCTHU OT KOA(PGHUIIMEHTOB Z JUIsl pa3IuYHbIX
BHJIOB MTOBEpPXHOCTEH 10 Tabmuiam 11 u 12 pekoMeHmanuii uiv 1o Tadaunam
CHullI 2.04.03-85;

W mid - CPEIHUN MOCTOSIHHBIN KO3((ULIMEHT CTOKa, ONpEesieTcsl Kak cpe/iHe-
B3BEIIICHHAs BEJIMYMHA B 3aBUCUMOCTH OT 3Hau€HUs ¥ s pa3iuyHbIX
BUJOB MoBepXxHOCTHU 10 Tabmuue 11 pexomenanuii umu no CHull 2.04.03-85;

q - pacueTHasi MHTEHCUBHOCTD J0XK/s JUIsl TaHHOW MECTHOCTHU HPOAOKUTEIBHO-
ctbio 20 muH npu P=1 rox; q =80 5i/c ¢ 1 ra - onpenensiercs no aanHbiM [Ipunoxe-
Hus 2 K pexomenaauuam uin no puc.l CHull 2.04.03-85;

A un - mapaMmeTpsl, XapaKTepHU3yIOLIMe UHTEHCUBHOCTh U MPOJIOJKUTEIIBHOCTh
JOKIS JUIsl KOHKPETHOM MECTHOCTH ONPENEISIOTCSA M0 1. 5.3.2 peKOMEHAAUN UiIn
no 2.12 CHull 2.04.03-85;

F - pacuernas miomanes ctoka (Bogocbopa), 3,90ra;

t - pacueTrHasi IpOJOJLKUTEIBLHOCTD IO/, paBHas IPOJAOIKUTEIHHOCTH

MIPOTEKAHUS TTOBEPXHOCTHBIX BOJI IO MOBEPXHOCTU U TpyOaM J0 pacueTHOTro
ydacTKa, OMpeeNsIeTCs] COTIAcHo 1o 1. 5.3.5 pekomenganuii wiu m. 2.15
CHullI 2.04.03-85.

A = q0x20"x(1+ Ig Pllg m,)’ = 8x20"" x(1+ 1g 1,0 /lg 150)""* = 671,15



IA€ 20 - UHTEHCUBHOCTB O/ U TaHHOM MECTHOCTH MPOJOJKUTENBHOCTHIO 20 MUH

npu P=1rox; .0 = 80 2/c ¢ 2a npunumaetcs 1o yeprexy [Ipunoxenus 2 pekoMeH-
nmanuit uim CHull;

n - Tmokasarenb crenenu, n= 0,71 no tabnuue Ilpunoxenus 3 pexkomeHnanuii;

m,- CpeIHee KOJMYEeCTBO Xk el 3a roa, m, =150 - no tabnuue [Ipunoxenus 3 pekomeH-
marmi i CHull;

P — mnepnoa 0HOKpPaTHOTO MPEBBIIEHNS PACUETHOM MHTEHCUBHOCTHU JOK/A, B TOJAX,
npuHUMaeMbii paBHbIM 1,0 roga mo tabimue 8 1. 5.3.3 pexomengarnuii win CHull,

y - IOKa3areib CTENEHU, MpUHUMaeTcsl paBHbIM 1,54 o tabnuue [Ipunoxenus 3 pexo-
mengauuiit niin CHull.

Onpenenenre CpeTHEB3BEIICHHOTO 3HAYEHUSI IOCTOSIHHOTO K03 duurenta ctoka (i)

IToBepxHOCTD [Tnomanp, Jlons mokpeitust ot | [TocTosHHBIN
OacceliHa cToka F, ra obmeit wiomaan | KodppUIUeHT ax .
1
CTOKa, a croka, ¥;

Kposnu 3qanumii u
ac(habTOBBIC TOKPHITUS

2,45 0,628 0,95 0,5966
OTKpBITBIE  TPYHTOBBIE 0 0 0,2 0
TUTOLIA KK
3enieHble HACAXACHUS U 1,45 0,372 0,1 0,0372
ra30HbI
Htoro 3,90 1,00 - Y. ia= 0,634

Onpenenenre CpeTHEB3BEIICHHOTO 3HaYeHUS KOG (ULIMEHTa TOKPHITUS (Z i)

[ToBepxHOCTH [Tnomans, Jons nokpeitust ot | Koaddurpent
OacceiiHa CTOKa F, ra oOmell MIOMANU | MOKpEITHA, Z j ax7Z:
1
CTOKa, a

Kposnu 3qanumii u
ac(habTOBBIC TOKPHITUS

2,45 0,628 0,297 0,1865
OTKpBITBIE TPYHTOBBIE 0 0 0,064 0
IJIOIIA KK
3eJieHbIe HACa)KJIECHHUS U 1,45 0,372 0,038 0,014
ra3oHbI
Hroro: 3,90 1,00 - Z nig= 0,201

Pacuemmnas npooonscumenbHocmes nPOmMeKanusa 00#c0e6blx 600 10 NOBEPXHOCTU U TpyOam
t . ompexaensercs mo Gopmyne (15) m. 5.3.5 pexomengarnuii uiau no CHull 2.04.03-85:
tr=1 con Tt can +tp:3+0+ 7 = 10 mun.

e teon - MPOAODKUTEIBHOCTH MPOTEKAHUS IOMKAEBBIX BOJ IO YIUYHOTO JIOTKA
(BpeMmsi MOBEPXHOCTHOM KOHIIEHTPALUH ), IPUHUMAETCS 3 MUH;
t can - TPOJIOJDKUTENBHOCTD MPOTEKAHUS JOKIEBBIX BOJ] TIO YAMYHBIM JIOTKAM
70 JTOKJCTIPUEMHHUKA, B JAHHOM ClTydae MpUHUMAaeTcs paBHO 0;
tp, - HPOJOIDKUTEIBHOCTH MPOTEKAHMUS JTOXKAEBBIX BOJ IO TPyOaM J10
paccMaTpuBaeMoOro ceueHus, onpeaensercs no gopmyne (17) pexkomenanui:

t,=0.017x2 1,/v,= 0,017 x X (68/0,7+133/1,0+277/1,5) = 7,0 mun.

rae l,- IIuHA pacyeTHBIX Y4aCTKOB J0XKJIEBOW CETH, B M;
V- pacdeTHas CKOPOCTb TEYCHHS HA y4aCTKaX, IPUHUMAETCS HA OCHOBAHUH
TUAPABIMYECKOIO pacyeTa CETH.



[loacraBuB Bce MOJydeHHbIE 3HAu€HUS B (POPMYJbl [UIsl ONpPENETIeHHs] PacyeTHOIO pacxoja
NOKJEBBIX BOA (J, MOJIY4YUM, YTO B IEPBOM ciydae, Ipu pacuere o ¢popmyie (12) npu nocTosHHOM
ko3¢ uLmeHTe cToka, pacxoa coctaBut 323,5 1/c, BO BTOPOM MpHU pacyeTe C MEPEMEHHbIM K03 Pu-
IUEeHTOM cToKa 1o dopmyie (20) —342,3 n/c.

W3 nanHOro mpumepa cienyer, 4YTo pacxXoskJIE€HUE B pacxojax JOKIEBBIX BOJ B KOJUIEKTOpax
TOXI€BOI KaHAM3AIlUH, PACCYUTAHHBIX TPU MOCTOSHHBIX U IEPEMEHHBIX KOAPPHUIIMEHTaX CTOKA, CO-
craBisier He Oosee 5,5%. [TorToMy /uIst ympoIeHus pacueToB, KOT/a IMJI0MIalb BOJOHEITPOHUIIAEMBIX
MOBEepXHOCTEH 00BbekTa coctaBisier 6onee 30-40% ot obmiel muomaan BogocoopHoro Oaccelina (B
naHHOM mpumepe 63%), MOXKHO TI0JIb30BaThCs (hopmymoit (12) pekoMeHaarmii.

Pacuemmnulit pacxoo 00#coesvix 600 N TUAPABINYECKOTO pacyeTa I0KJIECBbIX CETEN CIeIyeT
onpenensath o ¢opmyie (13) m. 5.3.1 pekoMeHanuii:

Qcar =B *Qr =0,65%342,3 = 222,52/
rae B - xodhduimeHT, y9uTHIBAIONIMN 3aNI0JHEHNE CBOOOTHOM EMKOCTH CETH B MOMEHT
BO3HUKHOBEHUS HAIIOPHOIO PEKKUMA, OIpeessieTcs 1o Tadnuie 6 peKoMeHJaluii.

2.3.2. Pacuemmnbulii pacxo0 manvix 600

Pacuemmnpwlit pacxo0 mansix 600 B MOMEHT HauOOJbIIEH MHTEHCUBHOCTH CHEroTasHus (B 2
yaca JIHs B TIEPHOJI BECCHHETO CHETOTAasHUSA ), onpenenseTcs mo Gopmysne (21) pekoMeHaammii:

Omnare = 3,5X Wy xKy x Fxh. /(10+T,,) = 5,5%0,7x0,372%3,90%20/(10+0,17) = 10,9 a/c

raec:
10 - MIPOAOCJDKUTCIIBHOCTD IMPOLECCa MHTCHCUBHOT'O CHECTOTAsAHMA B TCUHCHHUE CYTOK, 4ac;

T,, - T0OPOJOIHKUTEILHOCTh CTEKAHHS TaJOM BOJBI OT FEOMETPUUYECKOTO LIEHTPA 10 PaCUET-
HOT'O CTBOPA, Y.

3. Onpeodenenue pacuemuvlx pacxo006 nOBEPXHOCMHBIX CHLOUHbBIX
600 npu omeedeHuu Ha OYUCHKY U 8 800HbIE 00BEKmbl

3.1. Onpeodenenue pacuemnozo pacxooa nOBEPXHOCHIHBIX CHOYHBIX 600
npu évinycke é 600Hble 00bEKMbl
Pacuemnsiii pacxod nosepxnocmmuwix cmounwix 600 (Ocr ), B M/, HEOOXOIUMBIH ISl OIIpe-
JIeJIeHUs1 KpaTHOCTH pa30aBiieHUsl (71) IPU BBIIYCKE UX B BOJHBIA 0OBEKT, MPUHUMAETCS PaBHBIM MaK-
CUMaJIbHOMY 3aperyJupOBaHHOMY PacXojy CTOUHBIX BOJ ITOCJI€ OUUCTHBIX coopyxeHuil (Ocr = Qovy),
a MpU OTCYTCTBHUHM PETyJIMPOBAHUS ompenensiercs 1no popmysie (22) peKoMeH1alui:

Ocr =2,8 %107 hey ¥ FXWpia (Tt t, )=
=2,8%107x27,3%3,9x0,634/(6+0,25)=0,0302 v’ /c wnu 108,9 m’/u

Ney - CPEHECYTOUYHBINM MAaKCUMYM OCaJKOB 3a TETUIBIN MEPHOJI Toa, hey = 27,3 MM;
IPUHUMAETCS PaBHBIM CYTOYHOMY CJIO0 aTMOC(epHBIX ocankoB H, ¢ neprogom oqHo-
KpaTHOI'O MPEBBILIECHUS pacueTHON uHTeHcuBHOCTH P=1 rox cornacHo 1. 5.4.1
pexoMennanuii (pacuer cM. [Ipunoxenue 6);

Wnia - Kod(pPUIIMEHT cToKa Il pacyeTHOTO AOXKAA, ¥yiw = 0,634; onpenensieTcs: Kak CpeaHe-
B3BEIIEHHAS BEJIMYMHA 10 JaHHBIM Ta0u. 11 m. 5.3.8 pexomenaamuii (pacyeT CM. BBIIIE)

Ty - cpenHsis NPOJOJIKATEIBHOCTD 0K B JAHHOW MECTHOCTH, 111 MOCKBBI 17 =6 u;
npuHuMaercs 1o tabmuue [punoxenus 4;
t- - BpeMms AoOeraHus CTOKa OT KpailHe# TOYKu BoJocOOpHOTrO OacceliHa 10 MecTa

BBIITyCKa B BOJHBIN 00BEKT, 0,25 4.



3.2. Onpeodenenue pacuemHnozo pacxooa nOEEPXHOCHIHBIX CIOYHBIX 600
npu omeedeHuu Ha OUUCMKY

Ompenenenre pacuyeTHBIX PacXOJ0B JOKIEBOTO CTOKA C TEPPUTOPHHU MPOMBIIUICHHBIX MPE-
HNPUATHI IPU OTBEIEHUU HA OYUCTKY ((Qoy) C UCIIOJIB30BAHUEM CXEM PEryIMpPOBAaHUS MOBEPXHOCTHBIX
CTOYHBIX BOJI BBITIOJIHSETCS] COTIIACHO YKa3aHUsM pasjeia 7.4 peKoOMeHIaImii.

3.2.1. Pacuemmnulii pacxod 003coesvix 600 () ,,, HAIPABIIIEMbIX Ha OUUCTKY IPU pEryIupoBa-

HUU TI0 cxemaM -3 (npouzeooumenvbHOCHIb OYUCHHBIX COOPYHCEHUIN NPU OYUCHIKE 00MHCOE8020
cmoka), onpenensiercs o popmyiie (29) pexkomeHgammii:

Qou = (Wou + Wmn)/[316>< (Tou_ Tomcm_ Tmn)]r JZ/C,

rjae:
Oou —  TPOU3BOJUTENILHOCTh COOPYKEHUU ITyOOKOM OYMCTKH IMOBEPXHOCTHBIX CTOY-
HBIX BOJ, J1/C;
Wou, —  00BEM JOXKIEBOro CTOKA OT Pacu€THOro J0XK/s, OTBOJAUMOIO Ha OYHCTHBIE CO-
OpYKEHUS C CEIMTEOHBIX TEPPUTOPUIN TOPOJOB U IPEAIPUITUH, M
Won —  CyMMapHbIi 00bEM 3arps3HEHHBIX BOJ, 00pa3yIOIIMXCA OT omepaiuii o0ciy-

KUBAHUS TEXHOJIOTMYECKOTO 000PYI0BaHUS OUHUCTHBIX COOPYKEHUN B TEUEHHE
HOPMAaTUBHOTI'O NE€pHOJIa MepepaboTK 00bEMa JI05KIEBOTO CTOKA OT pPac4ETHO-
TO 0K, M,

Ty —  HOPMAaTHUBHBIN MEPHOJ MepepadOTKu 00BbEMA JTOKACBOTO CTOKA OT PacuETHOTO
JOK/I5l, OTBOJMMOIO Ha OYMCTHBIE COOPYKEHUSI C CEIMTEOHBIX TEPPUTOPHIL TO-
POAOB M NPEIIPUATHH, U;

T, omem — MHUHUMAJIbHAsA MPOAOJDKUTCIIBHOCTE OTCTAMBAHUA IMOBCPXHOCTHBIX CTOYHBIX
BOJI B aKKYMYJIUPYIOILIEM pe3epByape, u;
Toun — CymMMapHas ImpoaOJDKUTCIIBHOCTh TCXHOJIOTUYCCKUX IMIEPCPLIBOB B pa60Te o4yn-

CTHBIX COOPY)KEHUH B T€UEHUE HOPMATHUBHOIO IMepHoja nepepadboTku oobéMa
J0KJICBOTO CTOKA OT PACUETHOTO A0, U.

3arps3HEHHBIE BOJIBI, 00pa3yIOIIMECs OT ONEpaIfii 00CITYKUBaHHS TEXHOJIOTHIECKOTO 000PY-
JIOBaHMSI OUUCTHBIX COOPYKEHUH, MPEACTaBIAI0T cO00M, TJTaBHBIM 00pa3oM, CTOKH OT IMPOMBIBKH Me-
XaHUYECKUX (UIBTPOB (2 TaKXKe MEPUOJUUYECKON MPOMBIBKU aJCOPOLMOHHBIX (UIBTPOB C (PUIILT-
pymolel 3arpy3koil U3 rpaHyJIMpoBaHHON aKTUBHPOBAHHOIO yris). VX cymmaphseiii 00béM W, s
CTaHJIAPTHBIX 3€PHUCTBIX 3arpy30K, MPOJOJDKUTEIBHOCTH (MIBTPOLMKIA U MapaMmeTpax MPOMBIBKU
COCTaBJISIET, KaK mpaBmiio, He 6osee 10 -12% ot 00béMa OUUIIIEHHOTO CTOKA.

TexHonornueckue nepepoiBbl B padoTe OUYUCTHBIX COOPYKEHUHN TAK)KE CBSA3aHbI, IIaBHBIM 00-
pa3oM, ¢ MPOBEIACHUEM IITATHBIX ONEPALNIA IPOMBIBKH 3€PHUCTBIX U aJICOPOLIMOHHBIX (PHIIBTPOB, a UX
CyMMapHasi NMpOJ0KUTENbHOCTh 1), B CTaHJAPTHBIX YCIOBHUSX cocTaBisieT 3 - 4% OoT cymMapHO
MIPOJIOJKUTENBHOCTH HEMPEPHIBHON PA0OTHI OUUCTHBIX COOPYKEHUH.

Benuuuna 7,, B cooTBeTcTBHH C 1. 7.4.1 npuHUMaeTcs paBHOU 72 4, TO €CTh TPEM CyTKaM.

Benuuuna 7., B 3aBUCHIMOCTH OT PEKUMa padOThI aKKyMYJIMPYIOIIETO pe3epByapa.

[Ipu ucnoap30BaHUN aKKYMYJIUPYIOLIEro pe3epByapa TOJbKO B KauecTBe OydepHOil EéMKOCTH
JUISl pErYJIMPOBAaHMS pacxoda CTOYHBIX BOJ BEIHYUHA 1,0, OpuHUMaeTcsa B npexpenax 0,05 - 0,1 4.
DTOT MepuoJl BPEMEHU OT Hauyajia MOCTYIUIEHUS CTOKOB B pe3epByap HEOOXOJUM JJIsi €r0 MUHUMAJIb-
HOTO 3aII0JIHEHUS U3 YCIOBHUS YCTOWYMBOM pabOThl OTKaUMBAIOIIMX HACOCOB.

[Ipy 1ONOJHUTEIBHOM UCHOJIb30BAaHUN aKKyMYJIHPYIOLIETO pe3epByapa B KaueCTBE COOpYKe-
HUS Ui [IPEIBAPUTEIILHON MEXaHWYECKOW OYMCTKM CTOYHBIX BOJ BENUYUHA [,pmen MPUHUMAETCS B
npenenax 2-4 4, UCX0/s U3 BEJIIMYMHBI THIPABINYECKON KPYITHOCTU YaCTUL, BBIACISIEMBIX B aKKyMYy-
JUPYIOIIEM pe3epByape, U TupaBIndecKoi rIIyOuHbI pe3epByapa IpU ero MakCUMajJbHOM pacu€THOM
3aM0JHEHUH.



Taknm o6pa30M, IMPOU3BOJAUTCIIBHOCTD OUUCTHBIX COOp}’)KeHI/Iﬁ IIPpU OYUCTKE OOXKICBOI'O CTOKA
COCTaBJISICT:
— B peXUMe paboThl aKKyMYJIHPYIOLIETO pe3epByapa TOJBKO B KauecTBe Oy(hepHOH EMKOCTH
(AP):
Qou = (160,7 + 10x160,7/100)/[3,6x(72 — 0,1 —3x72/100)] = 0,704 a/c
— B PeXUME OJTHOBPEMEHHOH padOThl aKKyMYJIHPYIOIIET0 pe3epByapa B KadecTBe Oy(epHOit

€MKOCTH U COOPYXEHHS JJIsl IPEIBAPUTENBLHOTO OTCTauBaHus CTOYHbIX BoJ (APO):
Qou = (160,7 + 10x160,7/100)/[3,6 (72 — 3 —3x72/100)] = 0,735 n/c

3.2.2. Pacuemmnulii pacxoo manvix 600 (,,, HaPABISIEMbIX HA OYUCTKY (Hpouzeooume’isb-
HOCHMb OYUCHHBIX COOPYHCEHUTl NPU O4UCMKe mano2o cmoka), onpenensercs no gopmyse (30) pe-
KOMEHIallHil:

Qoum = (WmMaKC' A+ Wmn )/[3:6><( oum - Tomcm - Tmn)]r a/c

re:
Qod' —  MakCuMajbHas IMPOU3BOJUTEIBHOCTh OYUCTHBIX COOPYKECHHU NPH OYHUCTKE
TaJbIX BOJ, J1/C;
WM MakcMMasIbHBIA CYTOYHBIN 00BEM TasbIX BOJ B CEPEAMHE MEPHOA CHETOTAs-
HUS, M :
Won —  CyMMapHblii 00bEM 3arpsi3HEHHBIX BOJ, 00pa3yroUIUXCcs OT onepauuid o0ciy-

JKUBAHUS TCXHOJOTHUYCCKOI'O 060pyz[013aH1/1$[ OYUCTHBIX COOp}I)KCHI/II\/'I B TC€UC-
. 3
HHE HOPMATHUBHOTO NepHo/ia epepaboTku 00bEMa TAJIOTO CTOKA, M ;

7,.” —  HOPMaTUBHBIN TEPHOJ NepepaboTKu 00bEMa TaJOTO CTOKA, OTBOJMMOTO Ha
OUYHCTHBIE COOPYKEHHUSI C CETUTEOHBIX TEPPUTOPUNA U IPEAIPUITUH, U;

Tomem —  MHUHUMaJbHas MPOJOJKUTEIBHOCTh OTCTAUBAHUS MOBEPXHOCTHBIX CTOYHBIX
BOJI B aKKyMYJIMPYIOILIEM pe3epByape, 4;

Ton — CyMMapHas HpOJOJDKUTEIbHOCTh TEXHOJIOTMUECKUX IEepephIBOB B padbore

OUHCTHBIX COOPYXEHUH B TEUEHUE HOPMATUBHOIO Iepuoja nepepaboTKu
00BEMa TaJIoro CTOKa, 4.

Bemnunna 7,,” B cooTBeTCTBHM C 1. 7.4.2. MpUHUMAETCS HE MeHee 14 9, 9TO COOTBETCTBYET
CYMMapHOM MpOI0JKUTENIBHOCTH MIEPUO/Ia B TEUEHHE CYTOK C OTCYTCTBHEM HOCTYILJIEHUS TAJIOI0 CTO-
Ka (BeyepHue, HOUHbIE U YTPEHHHE Yachl CyTOK). ONHAKO, yYUThIBas, YTO Pacxoj TaJoro CToka, Io-
CTYNAIOUIET0 B aKKyMYJIUPYIOUIUI pe3epByap B MEPHOJ]I MAKCUMaJIbHON MHTEHCUBHOCTH CHETOTasHUS,
Kak mpaBuio, B 10 - 20 pa3 MeHbIIIE MAKCUMAJILHOTO pacxoja OT PacY€THOTO JIOXK/Is, paboTa O4HCT-
HBIX COOPY)KEHHUI MOKET ObITh HauaTa C MOMEHTA MOCTYIJICHUS MEPBbIX NOPLUUN TAJIOTO CTOKA B aK-
KyMYJUPYIOLUN pe3epByap U IPOAODKATHCA BIUIOTH JO MOMEHTa OMOPOKHEHHUS pe3epByapa Inepe
MOCTYIUIEHHEM B HETr0 HOBBIX MOPIMI TaJOro CTOKA Ha CIEAYIOLIUE 3a PacUE€THBIM MEPHOJIOM CYTKH.
Takum 06pasom, Benmunna 7, B JAaHHOM CIIy4ae MOKET ObITh MPUHSTA paBHOU 24 4.

Benuuuna T, e, IPU TOM ONPENEIISAETCS KaK MIEpUOJ1 BpEMEHH OT Hayaja MOCTYIUIEHHSI CTOKOB
B pe3epByap, HEOOXOAUMBIHN I €r0 MMHUMAJIbHOTO 3aII0JHEHUS U3 YCIOBHS YCTOMUMBON pabOTHI Ha-
COCOB, IMOJAIOIIUX CTOKH Ha OYUCTHBIE cOOpYyXeHUs. CTerneHb MUHUMAIbHOTO 3al0JHEHUS aKKyMy-
JUPYIOIIET0 pe3epByapa U BETUUYUHA [ ,pmen 3ABUCUT OT KOHCTPYKTUBHBIX OCOOEHHOCTEH pe3epByapa,
OJIHAKO JJIsl IPeJIBAPUTENIbHBIX PACUETOB MOXKET ObITh IPUHATA paBHOM 1 4.

TakuMm 006pa3oM, NPOU3BOIUTENHHOCTh OUUCTHBIX COOPYXEHUI MPH OUUCTKE TAJOTO CTOKA CO-
CTaBJISIET:

Qo = (203,1 +10x203,1/100)/[3,6 (24 — 1 — 3x24/100)] = 2,616 a/c.

B cooTBeTcTBMU ¢ YKa3aHUSIMHU 1. 7.4.3 peKOMeHAAIUiIl K MPOEeKTHPOBAHUIO MPUHUMAET-
csl Hau0OoJILIIASE U3 MPOU3BOAUTEILHOCTE OYMCTHBLIX COOPYKeHuii, T.e. Q,," =2,616 1/c.



4. Memoowl pacuéma cxem pezyiuposanus nOBEPXHOCMHO20 CMOKA

4.1. Cxema pecyruposanusn pacxooa 00x4#coesvlx CHOYHbIX 600 NO 00BEMY
(nepeasa cxema pezynuposanus)

0
0. - yacTh 00BEMA OIS,
Wou MOCTYMAIONIEr0 B  aK-
3 5 KYMYIHUPYIOUTUHA pe3ep-
2 S| 4 > ByaP UIA  TIOCIIEqYIO-
. 0,. 0.. e OYUCTKU
—>| 6 \ - uacts 06bEMa 1ok,
0. \ OTBOIMMOTO B BOJHBIH
N 00BEKT 0€3 OUMCTKHU
7 Qcﬁp.oﬁ.
Qcﬁp.oﬁ. T

L T, pez.oo. T

Puc. 1. Cxema 1 perynmupoBanus J0XKJIEBOTO CTOKA MEPE]T OUUCTHBIMU
COOPYKEHHSIMH U CXeMAaTUIECKUIA PaCYETHBIN THIpoTpad T0KIEBOTO CTOKA.
1 — caMOTEUHBIN KOJJIEKTOP 0KAEBOUM KaHAIM3ALUU
2 — aKKyMYJIUPYIOLUIUH (perylIupyomuii) pesepyap
3 — TpyOONpOBO OTBEACHUS CTOKA HA COOPYKEHUS TITyOOKOM OYMCTKHI
4 — coopyKeHHS TIIyOOKOM OYUCTKH
5 — TpyOOMPOBOI OTBEACHHS OUUIIICHHOTO CTOKA B BOJAHBIA OOBEKT
WM CUCTEMY ITPOU3BOJICTBEHHOTO BOJJOCHA0KEHHUS
6 — Kamepa paszieNeHus CTOKa Mo 00BEMY
7 — cOpoc N30BITOYHOTO TTOBEPXHOCTHOTO CTOKA B BOJIHBIN OOBEKT

Maxkcumanvnolit pacxod 00xcoesvlx cmokos Q.spo5, OTBOAUMBIX B BOJHBIA 00BEKT 0€3 04H-
CTKH, paccuuTbiBaeTcs 1o popmynam (1), (2), (3) Illpunoxenus 7 pekoMeH1aui:

rac.
Qcﬁp. 00

Q}’

Tpee.oﬁ

t,

Qcﬁp.oﬁ = QVX[(Tpee.oﬁ/ tr) I _ (Tpee.oﬁ/ L - 1) I—n], ]l/C,

MaKCUMaJIbHbIN M30BITOYHBIN PAacXoJl CTOKAa OT Pacu€THOTO JOXKIISA, 3aperysiu-
POBAHHOTO MO 00BEMY U OTBOJIMMOTO B BOJHBIN OOBEKT, MUHYSI OYHCTHBIEC CO-
OpY)KEHHS, JI/C

MaKCUMAaJIbHBIN Pacu€THBIN pacxo]l JOXKIEBBIX BOJ B KOJUICKTOPE M0KIECBOU
KaHAJIM3AI[MU B PACYETHOM YUaCTKe, JI/C

MOMEHT BPEMEHHU Hayajia nepeiarBa U30bITOUHOr0 00bEMaA TOKJIEBOTO CTOKA OT
pacué€THOTO NOXKJS U3 Pa3feNUTENIbHON Kamepbl aKKyMYJIHPYIOIIEro pesep-
Byapa, MHH.

pacdeTHasi MPOIOJDKUTEIBHOCTD JO0XKIA, paBHAs MPOJIOJKUTEIHLHOCTH MPOTE-
KaHUS TTOBEPXHOCTHBIX BOJI IO MOBEPXHOCTH U TPyOaM J0 PacueTHOTO y4acT-
Ka, MUH.

nmapamMeTp, XapakTepU3YIOIIUAd HWHTCHCUBHOCTh U  IPOJOJDKUTEIHLHOCTH
TOKIS ISl KOHKPETHON MECTHOCTH

MoMeHT BpeMeHHU 1. 05, IPU KOTOPOM HAYMHAETCS IEPEIUB N30BITOYHOTO 00BbEMA JOXKIEBOTO
CTOKA M3 pa3/ielMUTENbHON KaMepbl 6, olpeneseTcs: HoA00poM 3HAYEHHUS 1. 05, IPU KOTOPOM OOBEM
JIOKJIEBBIX CTOKOB, MOCTYMHUBIINX B aKKyMYJIUPYIOIINI pe3epByap, paBeH 00bEMY OUHIIIAEMBIX CTOKOB
OT pacuy€THOrO J0XASA W,

0, 06XQVXtVX[(Tpeg,05/ty)2_n - (Tpe.06/tr —1)2‘”]/(2 -n) =Wy, =

= 0,06x342,3x105[(Tpeoros/ 10”7 = (Tpeoos/10 -1)"""'1/(2 = 0,71) = 203,1 &’
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B pesynbrare monbopa ycTaHOBIEHO Tpeoo6 = 14,94 mun. IloacraBnss yka3aHHOE 3HA4CHUE, BbI-
qucisieM Qcop.os:

Qcopos = 342,3x[(14,94/10)""7" — (14,94/10 - 1)"™*7"] = 105,6 n/c

4.2. Cxema pezyiuposanus pacxooa 00x4#coeevlx CHOYHbIX 600 NO PACX00Y U 00bEMY.
(smopasa cxema pezynuposanus)

Qr I~
- yacTh 00BEMA IO,
Wou MOCTYMAIONIEr0 B  aK-
5 3 5 KyMYJIUPYIOIIHii pesep-
0, > 4 Qou> Byap IS IMOCIIEAYIO-
1 9 IIEeH OYUCTKHU
>18 >|6
0, Opez pac. Opeepacx. [P \\ - YacTb 00bEMa 0K,
Qc@'pacx'\l/ 7 7 Q.ip.os ! OTBOIMMOTO B BOJHBIM
! N 00BEKT 0€3 OUMCTKHU
|
|
Qcﬁp. 06. fL— - I— ———————————
T"pez.pacx. t, Tkpez.pacx. Tpez v T

Puc. 2. IlpunuunuanbHas cxema pa3aesieHus JOKACBOr0 CTOKA Mepe]l OYMCTHBIMU
COOPYKEHMSIMHU M CXeMaTU4YECKUe pacy€THbIE THIPOrpadbl 105KIEBOTO CTOKA.
1 — caMOTEUHBIN KOJJIEKTOP 0KAEBOY KaHAIU3ALUU
2 — aKKyMYJIUPYIOUIUH (perylIupyoomuii) pesepByap
3 — TpyOOnpOBOA OTBEACHUS CTOKA HA COOPYKEHHS TITyOOKOM OUMCTKU
4 — coOpyKEeHHS TIIyOOKOM OYUCTKH
5 — TpyOOTPOBO/T OTBEACHHS OUUIIIECHHOTO CTOKA B BOJAHBIM OOBEKT
WM CUCTEMY ITPOU3BOJICTBEHHOTO BOJJOCHAOKEHUS
6 — Kamepa paszieNeHus CTOKA M0 00BEMY
7 — cOpocC M30BITOYHOTO TOBEPXHOCTHOTO CTOKA B BOJIHBIN OOBEKT
8 — kamepa pas3zieNieHus! CTOKa [0 pacxoay
9 — KOJIJIEKTOp 3aperylupoBaHHOIO CTOKA.

MaxcumanvHolit pacxoo 003c0egblx cmokoé Qe pacx, NTPOLIEIIINX Pa3ACIUTEIbHYIO KaMepy 8
(perynupoBaHue CTOKa 10 Pacxo]y) U HalpaBiseMbIX B aKKyMYJIHPYIOIIUNA pe3epByap Ulsl Moce-
TYIOIIEH OYMCTKH, PACCUYUTHIBACTCS 1O (popMysiaM paszena 5.3 peKoOMEeHIAIHi, MPUHUMAsT BETHUYUHY
nepuoja OJHOKPATHOTO IMPEBBIIEHUS pacu€THON MHTEeHCUBHOCTHU AoxAs P pasnoit 0,075 (cpeanss
BEJIMYMHA U3 peKoMeHayemoro auanaszona 0,05-0,1):

Opecpacx = Zmia *[q20x20" % (1+ Ig P/lg m,)']"* xF/g, W01 =
= 0,201 %x[80x20"" x(1+ Ig 0,075 /lg 150)"”*]"*x3,9/10"*"""**1 = 80,6 n/c
rjae:

Opespack  —  MaKCHUMaJbHBIM pacxo] CTOKAa OT pac4E€THOIO J0XK[, 3aperyIMpOBaHHOIO 110

pacxoay U HampaBiIIEMOr0 CAMOTEKOM HEMOCPEICTBEHHO B aKKyMYJIHPYIO-
WA pe3epByap WIM B HACOCHYIO CTAHIMIO C MOCJIEAYIOMIEH MEPEeKauKoud B
AKKyMYJIUPYIOIIHUHA pe3epByap, JI/C.

Maxkcumanvnolit pacxod 003coegvix cmoko8 Q.sppacx, OTBOAUMBIX B BOAHBIM 00bEKT 0€3 04u-
CTKHU U3 pa3fesuTeNbHON KaMephl 8 (perynpoBaHie CTOKa MO PacXojly), pacCUMThIBaeTCs o Gopmy-
ne (4) [lpunoxxenus 7 peKoMeHAAIHi.

Ocoppacx = Or — Opeepacx = 342,3 — 80,6 = 261,7 a/c
raec:

Qcoppacx —  MAKCHUMaJbHBI M30BITOUHBIA pacxo] CTOKA OT Pac4ETHOIO JIOXKIS, 3aperyiu-

POBAHHOTIO 10 PACXOJy M OTBOJAMMOIO B BOJHBIN OOBEKT, MHHYS OYHUCTHBIC CO-
Opy>XeHwus, Ji/cC.
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Maxkcumanvnolit pacxod 00xcoesvlx cmokos Qg5 OTBOAUMBIX B BOJHBIA 00OBEKT 0€3 04H-
CTKU W3 Pa3JIeTUTEIHHON KaMepsbl 6 (JIOMOTHUTEIBHOE PETYINPOBAHNE CTOKA IO 00BEMY), PACCUUTHI-
Baercs o gopmyne (1) [Ipunoxenust 7 pekoMeHaaIHiA:

Qcﬁp.oﬁ = QVX[(Tpee.oﬁ/ tr) I (Tpee.oﬁ/ t - 1) I—n], a/c.

MoMeHT BpeMeHHU T je. 05, IPU KOTOPOM HAYMHAETCSI IEPEIUB N30BITOYHOTO 00BbEMA 10K IEBOIO
CTOKa M3 pa3AeUTEIBLHON KaMepsl 6, OnpeaenseTcs Kak MOMEHT BPEMEHH, MPU KOTOPOM 00BEM JT0XK-
JIEBBIX CTOKOB, IOCTYNUBIINUX B aKKYMYJIHUPYIOUIUN pe3epByap M3 pa3leiIUTEIbHON KaMephl 8, paBeH
00BEMY OYHIIIAEMBIX CTOKOB OT pacu€THOTO n0xks1 W,, n paccuntbiBaercs mo ¢opmyse (5) [punoxe-
HUs 7 PEKOMEHJalui:

[0.06X0,xt,/(2 - )] X[ (Tpec.o6/t)*" = (Tyecod/t -1 — (T2, +

+ (TP + (TEP St — D"+ (Opeepacs /O X(TEP St — TPV 1) X(2- )] = Wou.=
= [0,06x342,3x10/2- 0,71)] X[ (Tpeo.o6/10)*""" = (Tpesos/10 -1)> 7" — (TF<P*/10)* 07" +
n (THpee.pacx /1 0)2-0,71 n (Tere.pacx 10— 1 )2-0,71 + (80,6/342,3) X(Tere.pacx /10 — T,Perec/] 0)x
x(2-0,71)] = 203,1 »°

re:
T,PeePas MOMEHT BPEMCHH, COOTBETCTBYIOIINI Hadany cOpoca W30BITOYHOIO pacxojia

J0XIEBOTO CTOKA OT PACYETHOTO JIOKISA U3 pa3AeIUTEIbHON KaMephl IPU pe-

T'YJIAPOBAHUU I10 PACXO1y, MUH.

MOMEHT BPEMEHH, COOTBETCTBYIOIINI OKOHYaHUIO cOpoca M30BITOYHOTO pac-

X042 JO0XJIEBOTO CTOKA OT PacdETHOTO IO U3 Pa3leUTEIbHOW KaMepbl

IIPU PETYJINPOBAHUH I10 PACXOAY, MUH.

TKPEZ.paCX

Benuuuna 7,77 paccuntriBaercs o gopmyie (6) [prtoxeHus 7 peKOMEH IaIHiA:

TP = 13 (Qpeepace | Q)" = 10x(80,6/342,3)"7Y = 0,07 auun.

Bemumunna 7,77 paccunteiBaercs mogpbopom 1o dopmyie (7) Ipumoxkenus 7 peKOMeH/a-

UM
Qpee.pacx = Qr X[( Tere.pacx/ l‘,,) In (Tere.pacx/ t — 1) Ing _
= 342’3 X[( Tere.pacx/ 10)1—0,71 . (Tere.pacx/ 10 — 1)1_0,71]

B pesynbrare mogbopa ycranosiero 7,77 = 18,9 mun. TloacTaBisis yka3aHHOE 3HAYCHHUE, A
taxke 3Hauerne 7,77 = 0,07 mun. B popmyiy (5), Beruncisiem mogoopom Tpe. .6 = 60,03 mum.
IToxcrasiissa yka3aHHOE 3HaUCHUE Tpe. 06 B opMymy (1), BerancuseM Qcsp.os:
Qeopos = 342,3x[(60,03/10)"™"7" - (60,03/10 - 1)"*7"] = 29,6 a/c.
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5. Hepekatma ROBEPXHOCMHO20 CMOKa

5.1. Ilepekauka nezapezynupo8annozo 00)4#c0e6020 CMoKa

Q - yacTh 00BEMA IO,
O - Wou MOCTYIAIONIET0 B  aK-
KyMYJIUPYIOIUN pe3ep-
Byap [UIA MOCICIYIO-
IIEeH OYUCTKHU

- paboumii 00BEM pe-
3epByapa HACOCHOM
CTaHIMA

1 11
—->()
Qr Qn. c

T"ll. [ tr TK". C.

Puc. 3. Cxema 1 nepekauku moJiHOTO 00BEMA HE3APETYIUPOBAHHOTO JIOKIEBOTO CTOKA.
10 — macocHast cTaHIusg
11 — HanmopHBIN TPYOOTIPOBO MEPEKAYKH CTOKA B aKKyMYJIUPYIOIIHUA pe3epByap.

Pabounit 066EM pe3epByapa HacOCHOM cTaHuuu W, Ipu BEIOpAaHHOM MaKCHUMaJIbHOM ITPOU3BO-
JTUTEIHHOCTH HaCOCOB B HacOCHOM ctaHumu O, (CM. puc. 3) paccuuThIiBaeTCs moa00poM 1o hopmyre
(1) Ilpunoxxenust 8 peKkoOMeH1aui:

We = 0,06x0,xt,x[(T,"/ t,)*" — (T.// 1,)"" — (T,/ 1, — 1)*" —
— (0, /O)X(T) t,— T,/ 1,)x(2- n)]/(2-n), ™

rJe:
We —  paGounii 066EM pe3epByapa HACOCHOMN CTAHINM, M ;
One —  MakcuMajbHas MPOU3BOIUTEIHFHOCTH HACOCOB B HACOCHOM CTaHIIUH, JI/C;
T, —  MOMEHT BPEMEHH, MPH KOTOPOM PaCX0] JOKIEBOI0 CTOKA, IMOCTYIAIOIIETO B

HAaCOCHYIO CTAaHIHWIO, HAYMHACT IIPCBLIIIATH ee MaKCUMAJIbHYIO ITPOU3BOAU-
TE€JILHOCTH, MUH,

T —  MOMEHT BPEMEHH, IPU KOTOPOM PACXOJI TOKAEBOTO CTOKA, MOCTYIAIOIIETO B
HACOCHYIO CTaHIIHIO, MEPECTAET MPEBBIIATh €€ MAKCUMAIBHYIO IPOU3BOIN-
TCJIBbHOCTb, MHUH.

[TpumeMm misi mpuMepa BETMYMHY MaKCHMalbHON INPOW3BOJUTEIBHOCTH HACOCOB HACOCHOMN
cranuuu Q,. = 100 n/c.
Benuuuna 7, paccunteiBaetcs o gopmysie (2) Ipunokerus 8 peKoMeHIammii:
T, = t.x (O 0)"1™ = 10x (100/342,3)"07V = 0,14 nun.
Bemnunna 7, paccunrteiBaercst moagdoopom 1o dopmysie (3) Ipunokerus 8 peKoOMeHIaIluii:
Oue = 342,3x[(T/10)"*" — (T.“/10 — 1)'*7"]
B pesynbrare mombopa ycranosieno 7,"C = 15,61 mun. TloacTaBiss yka3aHHOE 3HAYCHHUE, a
taxoke 3Hauenue T, = 0,14 mun. B popmyny (1) Beraucisiem:
W,e = 0,06x342,3x10x[(15,61/10)*""" — (0,14/10)*""" — (15,61/10 — 1)*""" —
— (100/342,3)x(15,61/10 — 0,14/10)x(2- 0,71)]/(2-0,71) = 113,8 m’
AHaOTUYHBIA pacy€T ¢ APYIrUMHU 3HAYCHUSMU MPOU3BOAUTEITBHOCTH Oy

Que , a/C 110 120 130 140 150 200
Woe , M 104,9 96,6 88,9 81,6 74,7 444
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5.2. Ilepexauka ouuwiaemoii uacmu 3apezyiuposanHo2o no pacxooy 00Hc0ee020 CmoKa.
(smopasa cxema pezyauposanusi)

0 - yacTh 00BEMA IO,

MOCTYIAIONIETO0 B  aK-
KyMYJIUPYIOIIUN pe3ep-
Byap [UIA MOCICIYIO-

el OYUCTKHU

3 5 - paboumii 00BEM pe-
2 —> 4 > 3epByapa HACOCHOI

1 3 9 11 CTaHIUU
Q,E Qe e 0. 6 Opezpac. N - 4acTh 00BEMa IOk,
. QI; pace 0 . OTBOJMMOI'O B BOJHBIN

opPact: <0p.00. 0 N 00BEKT 0€3 OUUCTKH
H.C.

H.C. H.C.
Tn t, Tx Tpez.oﬁ. T

pez.pacx. pez.pacx.
Tll TI\’

Puc. 4. Cxema 3 nepekauku OUMIIIAEMOM YaCTH 3apEryJIUPOBAHHOTO IO PACXOIY
JOXJEBOTO CTOKA.
13 — HacocHas cTaHIys.

Pabounit 066EM pe3epByapa HACOCHOU cTaHIIUU W, TIPU MAaKCUMAJIBHOU MPOU3BOIUTEILHOCTH
HacoCOB B HACOCHOU ctaHumu O, (cM. puc. 4) paccuntsiBaetcs o dopmyse (4) [punoxenus 8 pexo-
MEHAAIUI:

We = 0,06x0,xt,x[(T/t,)>™" — (T,//1,)*" — (T/t,— 1)*" —
— (Ou/O)X(T 1t — T, /1) x(2- n) —
. (Tere.paCX/tr)Z—n + (THpee.paCX/tr)Z-n + (Tere.paCX/tr . I)Z-n +
+ (Qpeapac/ Q) X(TEP“Jt, — TP It ) x(2- n)]/(2- n), M’

Buauenuns 7, , T, onpenmenstorcs mo gopmynam (2), (3) Tpunoxkenus 8 peKoMeHIaIHiA, a
TPePes | TP — coorBercTBEeHHO, TI0 hopmyaam (6), (7) [punoxkenus 7 peKOMEHIAIHIA.

Panee Beruncnennas senmuuna 7,77 = 0,07 mun., a Bemauuna TP = 18,9 mun.

[Tpumem U1 mpuMepa BEIMYMHY MaKCUMAIBHOW TPOU3BOIUTEIIEHOCTH HACOCOB HACOCHOM
craniuu Q,. = 40 a/c.

Torpa:

T, = t,x (O 0" = 10x (40/342,3)"07V = 0,006 mun.

Bemnunna 7,, paccunrannas moaoopom 1o dpopmyie (3) Ipunokenus 8 peKoMeHIaIHiA, Co-
crasuna T, = 41,17 mun. TloacTaBiss ykaszaHHOE 3Ha4YeHHe, a Takxke 3HaueHue 1, = 0,006 mun. B
bopmyiy (4), BIUUCIIAEM:

Wi = 0,06x342,3x10x[(41,17/10)>"7" — (0,006/10)*""" — (41,17/10 — 1)**"" —
—(40/342,3)x(41,17/10 — 0,006/10)x(2- 0,71) —
—(18,9/10)”"7" + (0,07/10)*"" + (18,9/10 - 1)**"" +
+ (80,6/342,3)x(18,9/10 — 0,07/10)x(2- 0,71)]/(2-0,71)= 65,6 m°

5.3. Ilepexauka uz6pimounoil yacmu 3apezyiupoeaHHozo no 00vEMYy 00X4#0€6020 CIOKA.
(nepsasa cxema pecyiuposanusi)

Pabounit 066EM pe3epByapa HACOCHOU cTaHIUU W, TIPU MAaKCUMAJIBHOU MPOU3BOIUTEILHOCTH
HAcoCoB B HacocHOM ctanuuu Q,. (cM. puc. 5) paccuutsiBaercs 1no opmye (5) [punoxenus 8 pexo-
MEHAAIUI:

Wi = 0,06x0,xt,x[ (T /t)*" — (T/t, — 1)*"]/(2-1) — Wy — 0,06 X0, X(T" = Tpesos)s M’
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3HaYeHHE MOMEHTA BPEMEHHU 7). 05 , IPU KOTOPOM M30BITOUHBIN CTOK HAUMHAET MOCTYNATh U3
aKKyMYJIUPYIOLIETO pe3epByapa B MPUEMHBIN pe3epByap HAaCOCHOH CTaHLMM, omlperensercsa 1no ¢op-
myite (3) Ipusokenus 7, a MomenT Bpemenu T, — mo ¢opmyite (3) [lpunokenuns 8 pekoMeHIamuii.

Q - yacTh 00BEMA IO,
0. 7 Wou MOCTYMAIONIEr0 B  aK-
KyMYJIHPYIOLIMIA pe3ep-
Byap IS IMOCIIEAYIO-
IIEeH OYUCTKHU

- paboumii 00BEM pe-
3epByapa HACOCHOI
CTaHLIUU

§ - 4acTh 00BEMA TOXKIS,
OTBOJMMOTI'O B BOJIHBIN
N\ 00BEKT 0€3 OUMCTKHU
Qcﬁp.oﬁ.
Q"' & | &\\\\\\\\\\\\\\\\i\\\\\\&\\\\\\\\\\\\\\\\\\\\\\\\\\\\\“‘“h;
L T, pez.oo. T, I\’".C. T

Puc. 5. Cxema 4 nepexkayku u30bITOYHON YaCTH 3apETyIUPOBAHHOIO IO 00BEMY
JIOKJEBOTO CTOKA.
14 — HacocHasi cTaHIUS.

Panee BbruncineHHas BEMUYNHA ez 06 = 14,94 mumn.

[Ipumem U1 mpuMepa BETUYHHY MaKCHMAJIbHON IPOM3BOJAUTEIHFHOCTH HACOCOB HACOCHOM
craummu Q. = 15 n/c. Ilpu sTom Benuuuna T,"“, paccuntannas moaoopom mo dopmyte (3) [puioxe-
HUs 8 peKOMeHauum, cocraBwia 41,2 mun.

IoacraBiss yka3aHHBIE 3HAYEHUS, BEIUMCTIEM Wy:

W = 0,06x342,3x10x[41,2/10)*""" — (41,2/10— 1)*°7]/(2-0,71) —
—203,1—0,06x15x(41,2 — 14,94) = 31,9 2’
5.4. Ilepekauka uzob1mounoil yacmu 3apezyiupo8anHozo no pacxooy 00X4c0ee020 CmokKa.
(smopasa cxema pezyiuposanusi)

(0] - 4acTh 00BEMa MOXKIIS,
0. - Wou MOCTYMAIONIEr0 B  aK-
| KYMYIHUPYIOUTUH pe3ep-
Byap IS IMOCIIEAYIO-
3 5 el OYHUCTKHU
2 > 4 > - paboumii 00BEM pe-
1 I3 9 S 3epByapa HACOCHOI
CTaHIUH
Qpez.pacx.
QQr 7 7 Qll.c.+Qpez.paL‘x. § - 4acCTh 06'])éMa JOXIA,
cdp-pacx. Qcip.os ‘ OTBOJAMMOTO B BOJHBIH
Ope: pacs: } S 00BEKT 0€3 OUMCTKHU
15 L
|
L
Qn. c 12 pezpacx. pea.pacx. T
V T H tr T K pez.ob. T
T"ll.L'. TK".L‘.

Puc. 6. Cxema 5 nepexkauku H30BITOYHON YACTH 3apEryIUPOBAHHOTO TIO PACXOTY
JI0KJIEBOTO CTOKA.
15 — HacocHas cTaHIUs.

Pabounit 066EM pe3epByapa HACOCHOU cTaHIUU W, TIPU MaKCUMAJIBHOU MPOU3BOIUTEILHOCTH
HAcoCoB B HacocHOU ctanuuu Q,. (cM. puc. 6) paccuutsiBaercs 1no (opmye (6) Ipunoxenus 8 pexo-
MEHAAIUI:
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We = 0,06x0:xt,x{(T/t)"" — (T,“/t.)°" — (T/t, — 1)*" —
— [(Oue* Opecpac/Qul X(T 1y — T/t x(2- m)}/(2-n), ar’
[Ipumem U1 mpumepa BENMYHMHY MAKCHUMaJIbHOW IPOM3BOJUTEIBHOCTH HACOCOB HACOCHOM
craniuu Q,. = 60 u/c.
3nauenue T, onpenensiercs mo Gopmyite (7) Ipunokenns 8 peKoMeH TarHii:
T, = 1% [(Quet Opes pac)/On]*" = 10x [(60+80,6)/342,3]" 07 = 0,47 mun.
3nauenue T, onpenensercs nogoopom 1o Gopmyie (8) [punoxkenns 8 peKOMEH TalHii:
Quc = Q}’X[(TKHC/ tr)]_n - (TKHC/ tr - I)]_n] - Qpee.pacx =
342,3x[(T,"/10)"°" — (T./10 - 1)"""] - 80,6
B pesynwsraTe nogbopa ycranosneno 7, = 12,67 mun.
IMozncrapnss ykasaHable 3Hauenus 1, u T/, Bpruncnsem W,
W,e = 0,06x342,3x10x{(12,67/10)*""" — (0,47/10)*""" — (12,67/10 — 1)*""" —
— [(60+80,6)/342,3] x(12,67/10 — 0,47/10)x(2- 0,71)}/(2-0,71) = 81,1 »’

Ilo aHaJI0rHYHBIM 3aBHCHMOCTSM H pac‘léTHl)IM (l)OpMyJIaM NMPOU3BOAATCHA pacqéTM KO-
JUIECCTBCHHBIX XAPAKTCPUCTHK IMOBEPXHOCTHBIX CTOYHBLIX BOA JJIA JAPYIruX KIMMATHYCCKHUX
paﬁOHOB, MNEpUuoaAOB OJHOKPATHOI0 NMPEBLIMICHUS pacqéTHOﬁ HHTCHCHUBHOCTH (C.]'IOH) HOKIA U
CHErorasitnus.
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