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1. Hcxoonwvie oannvie

1. Ilpennpusitue — 3aBo 1O MPOU3BOACTBY JIEKAPCTBEHHBIX MIPEMApaTOB PACHOI0XKEH B
r. Mockae.
2. [ToBepXHOCTHBIN CTOK OTBOJUTCS C TEPPUTOPUH Bo0cOOpa TuIomaasko 3,90 ra,
B TOM YHUCIIE:
- ¢ KpoBenb 31anuit —1,06 ra;
- ¢ ac(arbTHPOBAaHHBIX MOKPHITHI U Kopor — 1,39 ra;
- ¢ ra3onos —1,45 ra.
3. OTBeieHHE CTOYHBIX BOJ OCYIIECTBIISIETCS B BOJHBIN O0BEKT phI00X035iICTBEHHOTO
Ha3HA4YeHUs 2-0i KaTeropuHu.

2. OnpeOeﬂenue KoJiu4eCmeEeHHbIX XapaKmepucmuK nO6eEPpXHOCMHO20 CmoKa

Onpeodenenue KoauueCmeeHHbIX XAPAKMEPUCHMUK TIOBEPXHOCTHOTO CTOKa C TEPPUTOPUU

BOJI0COOpA 3aKIIIOYACTCS B ONPEACICHUHM:

® CPEIHErOJIOBBIX M MaKCHMAaJbHBIX CYTOYHBIX 0OBEMOB ITOBEPXHOCTHOTO CTOKA (JI0’KIEBOTO, TAJIO-
T'O U MOJIMBO-MOCYHOTI'0), UCIIOJIb3YeMbIX MpH pacuere HopMaTtuBoB [1/IC u akkyMyIupyroOImux pe-
3epBYapoB;

® PACYETHBIX PACXOJIOB JIOKICBBIX U TAJBIX BOJ B KOJUICKTOPAX JIOKICBOW KaHAU3AIUH,

® PACYCTHBIX PACXOJOB MOBEPXHOCTHBIX CTOYHBIX BOJ MIPU OTBEJICHHU HA OYUCTKY U B BOJHBIC 00b-
CKTBI.

2.1. Onpeodenenue cpeonez0008bix 00bEM08 NOBEPXHOCHIHBIX CHLOYHBIX 600

T'000601i 06bem nogepxnocmupIX CMOYHBIX 600, OOPA3YIOIIUXCS HA TEPPUTOPHU BOJI0COOpa,
oTpesieNisieTcsl Kak CyMMa MOBEPXHOCTHOTO CTOKA 3a TEIUIbIN (anpenb-oKTI0pb) U XOIOAHBIN (HOSOPb-
MapT) IepUObI To/a ¢ o0IIe miomaan Bogocoopa o0bekTa o ¢popmyie (4) peKoMeHAAIHIA:

W[': Wﬂ"' WT+ WM

rie Wy, Wy u W), - cpeaserooBoit 00beM J10KAEBbIX, TAIBIX U NOJIMBO-MOEYHBIX BOJ, B M,

Cpeonez00060ii 00vem 0oxcoesvix (W) u manvix (\Wr) 600, B M°, ompezensercs mo Gpopmy-
naM (5) u (6) m. 5.1.2 pexomeHaanui:

Wy = 10xhgx Py F = 10x443%0,4684%3,90 = 8092,55 m%/200 (unu 38,5 m*/cym)
Wy = [0xhpx WpxF = 10x201x0,700%3,90 = 5487,3 m>/200 (unu 783,9 m*/cym)

rne F - pacueTHas TUIOIab CTOKA, B Ta;
hy - CIIOM 0CaJIKOB 3a TEIUTBIN mepro roaa, hy = 443 mm (onpenensiercst o
tabmuue 2 CHull 23-01-99 «CtpoutenbHas KIMMaTOIOTH);
hry - CITOM 0CaIKOB 3a XOJOIHBIN meproa rofa, hy=201 mm (ompeaensercs mo

tabmuue 1 CHull 23-01-99 «CtpoutenbHas KIMMaTOJIOTUS»);

Y7 nu ¥r - obmuit K03(h(GUIUEHT CTOKA J0KIEBBIX U TAJIBIX BOJl COOTBETCTBEHHO;
OTIpEIeNISIeTCS KaK CPETHEB3BEIICHHAS BETMUYMHA COTJIACHO YKA3aHHSIM II.11.
5.1.3 - 5.1.5 pexomenaauui.



Pacuem oowezo korgppuyuenma cmoka 00xcoegvix 600 (¥y)

By HOBEpXHOCTH I [Inomans, Jomns nokpeiTus oT | Koapduiuent
IUIOIAIA BOI0CO0pa F;, ra obmeit  mromanu | croka, ¥ F ¥ /F
croka, F;/F

KpoBiu 31aHui U COOpYKeHuUi 1,06 0,2718 0,8 0,2174

AcdanbToBbie MOKPLITUS M JOPOTH 1,39 0,3564 0,6 0,2138

OTKpBITBIE TPYHTOBBIE 0,0 0,00 0,2 0,0

IUIOILAIKH

3eNeHble HACAXKICHHS M Ta30HbI 1,45 0,3718 0,1 0,0372
> F;=3,90 > =1,00 Y5 =0,4684

Obwuit 2000601 00vem noaueo-moeunvix coo (W), B M3, CTEKAIOINX C ILIOIIAAU BOJO-
coopa onpenensiercs o ¢opmyne (7) m. 5.1.6. pekoMeHaaui:

Wy, = 10xmxkxF,, x ¥, = 10%1,5x150x0,5%1,39 = 1564 m*/200
rie m - YACIbHBIA pacXoi] BOJbI HA 1 MOWKY JOPOKHBIX IOKPBITHIA, MPH MEXaHHU3UPOBAH
HOiT ybopke Teppuropuu npuanMaercs 1,2 -1,5 1/m%, pyunoii - 0,5 1/m?;
¥ - kK03 (PHUIMEHT CTOKA IS MTOJIMBO-MOCUHBIX BOJ; TPHHUMAETCSl paBHBIM 0,5;

k - cpeanee konmudecTBO MOeK B roay coctasisier 100 - 150;
Fy - miomaab TBEpABIX MOKPBITHIA, TIOABEPTaOIINXCS MOMKE, Ta.

Torna cpeanuii rogoBoit 00bEM MOBEPXHOCTHBIX CTOYHBIX BOJ C TEPPUTOPUU MPEAIPUATUS

COCTaBJISIET:
W =Wy + Wr+ W = 8092,6 + 5487,3 + 1564 = 15143,85 m*/200

2.2. Onpeoenenue pacuémuvix 00bEM06 NOBEPXHOCHIHBIX CHHOUHBIX
600 npU OMEEOEeHUU UX HA OUUCMKY

O6vém 00d1coeso20 cmoka om pacuémnozo 00xcos (\W,,,) B M3, OTBOJIMMOI'O Ha OYHCTHLIC
COOpPYKEHHsI C TEPPUTOPHUH 3aBOjIa, onpeaensieTcs mo ¢popmyne (8) m. 5.2.1 pekoMeH1alnii:

W, = 10xhyxFx ¥y, m°

rae:  h,- MakcHManbHBIN CII0# 0CaIKOB 3a I0%K/1b, B MM, CTOK OT KOTOPOT'O MOIBEpraeT-
csl OYMCTKE B ITOJTHOM OOBEME;
Y7 cpenHuil ko3¢ ¢uuueHT cToka 1 pacueTHoro noxas, ¥y =0,634 (onpenens-
€TCs KaK CPEIHEeB3BEIICHHAs BEJIMUMHA 110 JaHHBIM Tabm.11, m. 5.3.8);
F oOmras mwiomanb ctoka, F = 3,90 ra.

Tak kak 3aBOJ MO MPOU3BOJCTBY JIEKAPCTBEHHBIX IPENAPATOB MO CTENEHU 3arpsA3HEHHOCTU
MMOBEPXHOCTHOTO CTOKAa OTHOCHUTCS K POMIIPEANIPUATUSIM TIEPBOM TPYIIIHI, BenuanHa h, onpenensercs
B COOTBETCTBHH C 1. 5.2.2 peKOMEHJAIHi PpH TOMOIIM COOTBETCTBYIOMIEH (QYHKIIUU pacrpeeieHus
BepositHOCTH (DPPB) cyToyHOro Ciost )KUAKUX OCAIKOB ISl JAHHOW MECTHOCTH B MEPHOJ C MOJIOXKH-
TEJIbHBIMU CPEJHEMECSYHBIMU TEMIEpaTypaMu BO3AyXa U MNEPUOJOM OJHOKPATHOTO IPEBBILICHUS
pacuérHoi uateHcuBHocty P = 0,05 - 0,1 rona.

Jlnst 7. MockBbl BenuuuHa h, U1st JOXKAEH ¢ mepruo oM oJHOKpaTHOro npessimeHus P = 0,075
rona coctaBisieT 6,50 MM (pacuer cMm. [Ipunoxkenue 5 pekoMeHaammin).

TakuMm oOpazom
W,, = 10%6,5%3,90%0,634 = 160,7 m°



Maxkcumanwvhuit cymounsiii 06vém mansix 600 (W ,, ), OTBOAUMBIX Ha OYUCTHBIE COOPYXKeE-
HUS TIPEANPUITHS B CEpeIMHE TIEpHoJia CHEroTasHus, onpeaensercs no ¢opmyne (10) m. 5.2.6 peko-
MEHIaIUi:
Wom = 10x ¥ xKy x Fxh,= 10x0,7%0,372x3,90x20 = 203,1 w3 /eym.

rjae ¥, - obmuit k03 PUIMEHT cTOKA TalubiX Bo, mpuHumaetcs 0,7 (cm. m.5.1.5);
F - o0mmas miomaab cToka, 3,90 ra;
Ky - ko3duuueHT, yYuThIBAIONIMNA YaCTHYHBIA BBIBO3 U YOOPKY CHera, Ompe/ies-

ercs o popmyne Ky =1 - Fy/F =1-2,45/3,9 = 0,372,
rae Fy — miomans, ouniaemas ot cHera (BKJII04as MIOIa s KpoBelb, 000py-
JIOBAaHHBIX BHYTPEHHUMHU BOJIOCTOKAMHU );

he - cioit taneix Box 3a 10 aHEBHBIX 4acoB, mpuHUMaeTcst 20 MM (OTpeesIsaoTCs
10 KapTe paloHUpOBaHUs cHeroBoro croka [Ipunoxenus 1).

2.3. Onpeodenenue pacyemuvix pacxo008 00MHCOEEvIX U MAIblX 600
6 KOLIEKMOopax 002c0e60il KAHAAU3ayuu

2.3.1. Pacuemmnbtii pacxoo 003coesvix 600

Pacxo0bt 00s1coesvlx 600 6 Ko1eKmopax NOKIACBON KaHAIU3alWU, OTBOJSAIINX CTOYHBIE BO-
1Bl C TEPPUTOPUH MPEANPUATHS, CIETYET ONPEACNATh 0 METOAY IpPEeaeIbHBIX UHTEHCUBHOCTEMH, CO-
TJIACHO YKa3aHUAM pazzenia 5.3 peKoOMeHIalui:

- [IPH TOCTOSIHHOM KO3 duimente croka ( ¥nig ) o dpopmysie (12)

Qr = Yhig XA X F/t,"=0,634 x 671,12 x 3,9 /10°™ = 323,535 a/c

- IpH iepeMeHHOM Kodddurmente cToka (¥ mig) mo dpopmyse (20)

Qr=2zmia xA“?x F/t, 22" % = 0,201 x 671,12%% x 3,9/10"**7"% = 342,3 alc

e Zmig - cpeaHee 3HaueHHE KOAPHUIIMEHTA, XapaKTEPU3YIOIIEr0 BH/I TOBEPXHOCTH
Oacceiina Bomocbopa (kodpGUIIUEHT MOKPOBa); OMPEeNsaeTcsl KaK CpEIHEB3Be-
II€HHAsI BEIMYMHA B 3aBUCUMOCTH OT KO3PPUIMEHTOB Z JIJIsl pa3Iu4HbIX
BUJIOB NOBepXHocTeil o Tabnumam 11 u 12 pekomenaauii uiau no tadbaumam
CHullI 2.04.03-85;
Wmid - CPEIHUH MOCTOSHHBIA KOA(PHUIMEHT CTOKA, ONPENEsIeTCs KaK CpeiHe-
B3BEIICHHAs BEJIMYMHA B 3aBUCUMOCTH OT 3HAUeHUs # 1JIs pa3IUuHBIX
BHJIOB IMTOBepXHOCTH 110 Tadymie 11 pexkomennaruii wiu mo CHull 2.04.03-85;
q - pacueTHasi MHTEHCUBHOCTD 0K/ ISl JaHHOW MECTHOCTH MPOJIOJKUTEIBHO-
ctbto 20 muH nipu P=1 rox; q =80 ni/c ¢ 1 ra - onpenensercs no ganubM [pumoxe-
HUS 2 K pekoMeHganusiM i 1o puc.1 CHull 2.04.03-85;
A un - mapaMerpsl, XapaKTEPU3YIOIME HUHTEHCUBHOCTH M MPOJOJIKUTEIBHOCTD
JOXKIS 111 KOHKPETHON MECTHOCTH OIPEAEIISIFOTCS MO 1. 5.3.2 peKOMEeHJalui Win
no 2.12 CHullI 2.04.03-85;
F - pacdeTHas TIoNaab cToka (Bogocbopa), 3,90ra;
tr pacueTHas IPOAOKUTEIBHOCTD J0XK/Is, PABHASI IPOIOJIKUTEIIBHOCTH
MPOTeKaHHUs MOBEPXHOCTHBIX BOJ IO MOBEPXHOCTU U TPyOaM JI0 pacueTHOTO
y4acTKa, ONpeeNsaeTCs COTJIacHo Mo 1. 5.3.5 pekoMmenaanuii wiu . 2.15
CHullI 2.04.03-85.

A =0 x20"x(1+ Ig P/lg m;)’ = 8x20°™ x(1+ Ig 1,0 /lg 150)*>* = 671,15



rac¢ Qoo -

WHTEHCUBHOCTD J0XK/S JUIsl JTaHHOW MECTHOCTU IPOAOHKUTENBHOCTHIO 20 MUH

npu P=1 rox; Qo = 80 7/c ¢ ea mpuauMaeTcs o yepTexy [IpunoxkeHus 2 peKOMeH-
nmarmii umm CHull,

nokasarenb crenenu, N= 0,71 o tabauue Ilpunoxenus 3 pekoMeHIalN;

CpeIHee KOJMYECTBO N0k AeH 3a roa, My =150 - mo Tabimue [Ipunoxxenus 3 pekoMmeH-
pamuii wm CHull,;

NepUoj OAHOKPATHOTO MPEBBIILIEHUSI PACUETHON MHTEHCUBHOCTH IO/, B TO/IaX,
npuHuMaeMbiit paBHbIM 1,0 roga no tabnuie 8 . 5.3.3 pexomenanuit uin CHull,
MOKa3aTeNb CTETICHH, PUHUMAaeTCs paBHBIM 1,54 mo tabnuie [Ipunoxxenus 3 peko-
menaaruii uau CHull.

OmnpeenieHre CPeIHEB3BEIICHHOTO 3HAUCHHS MOCTOSTHHOTO Kod(ddurenta croka ( ¥nid)

[ToBepxHOCTH ITnomans, Hoinst nokpertus ot | IlocrossHHBIN

bacceiiHa cToka F, ra obmieli miomamy | Kod3hdUIUeHT ax ¥
i

cToka, a croxka, ¥

Kposnu 3nanuit u

ac(arbTOBBIC TOKPHITUS 245 0628 095 05966

OTKpBITBIE  TPYHTOBEIC 0 0 0,2 0

IUIOIIAKHI

3eneHble HACAKICHUA U 1,45 0,372 0,1 0,0372

ra3oHbI

Hroro 3,90 1,00 - ¥ = 0,634

OmnpeneneHne CpeTHEB3BEIICHHOTO 3HaUCHUS KOG GUIIMEHTa TTOKPBITUS (Z mid)

IToBepxHOCTB ITnomans, Jomns nmoxpeitus ot | Koadoumuent
OacceliHa cToka F, ra o0miel muomwany | nokpeitus, Z; axZ;
CTOKa, a

Kposnu 3nanuit u
acanbTOBBIE TTIOKPHITHS 2.45 0,628 0,297 0,1865
OTKpBITBIE  TPYHTOBEIC 0 0 0,064 0
TUTONIAIKH
3eleHble HACAKICHUA U 1,45 0,372 0,038 0,014
T'a30HbI

Hroro: 3,90 1,00 - Z mig= 0,201

Pacuemnasn npooonxcumenbHOCHb HPOMEKAHUA 00XHCOEBbIX 600 TIO TIOBEPXHOCTH U TPyOam

t, ompenensercs o popmyie (15) m. 5.3.5 pexomenpanuit wiu mo CHull 2.04.03-85:
tr:t con +t can +tp:3+0+7:10MUH

rIe

t con = MPOAOJIKHUTCIBHOCTD NPOTCKAHUA JOXKACBBIX BOJ A0 YIMYHOT'O JIOTKA

(BpeMmsi MOBEpPXHOCTHOM KOHIIEHTPAIUHU ), IPUHUMAETCS 3 MUH;

t can - HPOAOJDKUTCIIBHOCTD IMMPOTCKAHWA JOXKIACBBIX BOA I10 YIMYHBIM JIOTKaM

tp

JI0 JTOKJIETIPUEMHHUKA, B JAHHOM Cllydae MpUHUMaeTcs paBHou 0;
- MPOJOKUTEILHOCTh MIPOTEKAHUS JOKIEBBIX BOJI IO TPyOam 110
paccMaTpuBaEMoOro ceueHus, onpeaensercs no gopmyne (17) pekomeHmanui:

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

rac

| p- AnuHA pacueTHBIX y4acTKOB JIOXKIEBOH CETH, B M;

Vp- pacd€THasd CKOPOCTh TCYCHHA Ha ydaCTKax, IPUHUMACTCA Ha OCHOBAaHHUU

THAPABINYCCKOr0O pacucTa CCTH.



[ToncraBuB Bce MONYYCHHBIC 3HAYCHHSI B (POPMYIIBI IUISI ONPEACIICHHs] PACUETHOTO pacxoja
TOXIeBBIX BOA Qy MOJIy4YHMM, YTO B IEPBOM ciydae, npu pacuere 1o gopmysie (12) npu nocTosHHOM
KO3 pHIMEHTE CTOKa, pacXxo] cocTaBUT 323,5 ji/c, BO BTOPOM IPU pacueTe ¢ MepeMEeHHbIM K03 du-
[UeHTOM cToKa 1o ¢opmyne (20) —342,3 n/c.

W3 naHHOTO mpHiMepa CleayeT, YTO PacXOXkICHHE B PacXoJax JOXKIEBBIX BOJ B KOJUIEKTOpaxX
T0KIEBOM KaHAJM3AIMH, PACCYUTAHHBIX NP TOCTOSHHBIX M MEPEMEHHBIX K03 duumenrax croka, co-
ctaBisger He 6onee 5,5%. [loaTomy st yrpolieHus: pacueToB, KOTaa IUIONIa/lb BOJOHETPOHUIIAEMbIX
noBepxHocTell 00bekTa coctaBisieT 6oinee 30-40% ot obmieit momaan BogocOopHOro OGacceiiHa (B
naHHoM npumepe 63%), MOKHO MOJIb30BaThCs popmyroii (12) pekomeHaanuii.

Pacuemmnplit pacxoo 00>coesvix 600 ISl TUAPABINUYECKOTO pacueTa JI0KIEBbIX CETEH ClieIyeT
onpenensaTs mo ¢opmyie (13) m. 5.3.1 pekoMeHanuii:

Qeca =B *xQr =0,65%342,3 =222,5 1/c
rae P - KO3pOHUIMEHT, yYUTHIBAIOIINN 3aII0JHEHUE CBOOOJHONW €MKOCTH CETH B MOMEHT
BO3HUKHOBEHUS HATIOPHOTO PE)KUMA, ONIPEEISICTCS 110 TabuuIe 6 peKOMEHIAIIHA.

2.3.2. PacuemHnulil pacxoo mauvix 600

Pacuemmnpwlii pacxo0 manvix 600 B MOMEHT HauOOJbIlIEH HHTEHCUBHOCTH CHETroTasHUS (B 2
qaca JHS B TIEPUOJI BECEHHETO CHETOTAsIHIS ), onpeaensercs o hopmyie (21) pekoMeHaanmid:

Qunare = 5,5 % Wy xKy x Fxh, /(10+T,) = 5,5%0,7%0,372%3,90%20/(10+0,17) = 10,9 1/c

rac:
10 - HPOAOJLKHUTCIBHOCTD MPOLECCA UHTCHCUBHOI'O CHCTOTAsHUA B TCUCHHUEC CYTOK, H4acC;

T, - TOPOJOJKUTEIBHOCTh CTEKAHUS TAJIOW BOJBI OT TEOMETPUUECKOIO LIEHTPA 0 PACUET-
HOI'0 CTBOpPA, Y.

3. Onpeodenenue pacuemuvix pacxo006 NOBEPXHOCHMHBIX CHLOUHBIX
600 npu omeedeHuu Ha OYUCHKY U 6 600OHbLE 00BEKM bl

3.1. Onpeodenenue pacuemnozo pacxooa nOBEPXHOCHIHBIX CHOUYHBIX 600
npu évinycke 6 600HblE 00bEKMbl
Pacuemmnpwiii pacxoo nosepxnocmuuix cmounvix 600 (Qcr ), B M/, HEOOXOXMMBI ISt omnpe-
JIeJICHUs] KpaTHOCTH pa30aBieHus (N) MpH BRIMTYCKE UX B BOIHBIN OOBEKT, MPUHHUMAETCS PaBHBIM MaK-
CHMaJIbHOMY 3aperyJIMPOBAaHHOMY PacX0/ly CTOYHBIX BOJ MOCJIE€ OUYUCTHBIX coopyxeHuid (Qcr = Qovy),
a PpU OTCYTCTBUH PETYIIMPOBaHHs onpeessiercs mo Gopmysie (22) pekoMeHaamumii:

Qcr =2,8 %107 Ny ¥ FX g /Tyt t, )=
=2,8%107%27,3%3,9%0,634/(6+0,25)=0,0302 v°/c uu 108,9 m*/u

hew - CpemHECYTOYHBIH MaKCUMYM OCAJIKOB 3a TEIUIbIA EpUoJ To1a, Ney = 27,3 MM;
IPUHUMAETCS PaBHBIM CYyTOYHOMY CJIO0 aTMoc(epHbIX ocankoB Hy ¢ mepnoaoM ogHo-
KpPaTHOTO MPEBBIIICHHS pacuyeTHON MHTeHCUBHOCTH P=1 roa cornacuo n. 5.4.1
pexkoMeHanuii (pacuet cM. [Ipunoxenue 6);

Phid - KO3 UIMEHT CTOKa AJIs pacueTHOTo MOXKIs, Fmig = 0,634; onpenensieTcs Kak cpeiHe-
B3BCIIIEHHAs BEJIMYMHA MO JaHHBIM Tabi. 11 m. 5.3.8 pekoMeHmanuii (pacuer cM. BBIIIIE)

Ty - cpenHss NIpOJOKUTENBHOCT JOXKIA B JAHHOW MECTHOCTH, Uli MockBbl Ty =6 u;
npuHUMaercs 1o tabnuue [punoxenus 4;
tr - Bpems moOeraHus CTOKa OT KpalHeil Touku BogocOopHOro H6acceitHa 10 mecra

BBIITYCKa B BOJIHBIN 00BeKT, 0,25 d.



3.2. Onpedenenue pacuemnozo pacxooa nOEEPXHOCHIHBIX CIOYHBIX 600
npu omeeoeHuu Ha OYUCHKY

OrpeziesieHre pacueTHBIX PacXoJ0B JOXKJIEBOIO CTOKA C TEPPUTOPHUH MPOMBIIUICHHBIX MPEJI-
OPUATHN TIPU OTBEICHUU Ha OYHMCTKY (Q,y) C UCIOIB30BAHUEM CXEM PETyIMPOBAHMS MTOBEPXHOCTHBIX
CTOYHBIX BOJI BBITIOJIHSIETCS COIJIACHO YKa3aHUsIM paszjiena 7.4 peKoMeHalui.

3.2.1. Pacuemmnbutit pacxoo 00xcoesvix 600 Q ,,, HAPABISAEMbIX HA OYUCTKY IPU PETYIHPOBa-
HUM 10 cxeMmaM 1-3 (nmpouseooumensHocmov OMUCHIHBIX COOPYHCEHUN RPU OUUCHIKE 00IHCOE8020
cmoka), onipesensiercs mo popmyne (29) pekoMeHIaui:

Qoq = (qu + Wmn )/[3;6>< (Tott - Tomcm - Tmn)]; ﬂ/ca

rue:
Qou —  TPOU3BOJUTEIHLHOCTh COOPYKEHUU TTYOOKOW OYHMCTKH MOBEPXHOCTHBIX CTOY-
HBIX BOJ, JI/C;
W,., —  00BEM JOXKIEBOTO CTOKA OT PACUETHOTO OIS, OTBOJIMMOTO HA OYHUCTHBIC CO-
OPYXCHHUS C CEITUTCOHBIX TEPPUTOPUIN TOPOJIOB U TIPEATPUSITHIA, M
Wi —  CyMMapHbIi 00bEM 3arps3HEHHBIX BOJ, 00pa3yroIIMXCS OT Omeparuii 00city-

KUBAHUS TEXHOJOTHUECKOro 000py10BaHUS OUUCTHBIX COOPYKEHHUI B TeUECHHE
HOPMAaTHBHOIO IEepHOo/a epepaboTku 00bEMaA TOKIEBOIO CTOKA OT PacuéTHO-
TO 0K, M;

T, —  HOPMaTHBHBIN MepHoa nepepaboTKu 00bEMa JOXKIEBOTO CTOKA OT PacuETHOTO
JOX/1, OTBOAMMOTIO Ha OUHUCTHBIE COOPYKEHHSI C CEIUTEOHBIX TEPPUTOPUI T'O-
POAOB M NPEIIPUATHH, U;

Tomem —  MHHUMAJIbHAs TMPOJOJDKUTEIBHOCTh OTCTAMBAHUS MOBEPXHOCTHBIX CTOYHBIX
BO/JI B aKKyMYJIUPYIOIIIEM pe3epByape, 4,
Ton —  CyMMapHas IpOJ0JDKHTEIBHOCTh TEXHOJOTHUECKUX TIEPEPHIBOB B paboTe OYH-

CTHBIX COOPY)KEHUH B T€UEHHE HOPMATHBHOIO NepHoja nepepaboTku o0bEMa
JIO’/IEBOTO CTOKA OT PacyETHOTO IO, Y.

3arpsi3HEHHBIE BOJIBI, 00pa3yrolyecs 0T onepanuii 00CIyKHUBaHUS TEXHOJIOTHYECKOTo 000py-
JIOBaHUSI OUYMCTHBIX COOPYKEHHM, MPEACTABIISIIOT CO00M, TITaBHBIM 00pa30M, CTOKUA OT MTPOMBIBKH Me-
XaHUUYECKUX (UIBTPOB (a TaKKe MEPUOIUYECKON MPOMBIBKH aJCOPOLUMOHHBIX (UIBTPOB C (UIBT-
pyIoIIei 3arpy3koi U3 TpaHyJIMPOBAHHOW aKTUBUPOBAHHOTO yriisi). MIx cymmaphbiit 006éM W, s
CTaHJIAPTHBIX 3€PHUCTHIX 3arpy30K, MPOJOHKUTEILHOCTH (DUIBTPOIMKIA U MapamMeTpax MPOMBIBKU
COCTaBJISIET, KakK MpaBuiio, He 6oisiee 10 -12% ot 06bEMa OUMIIIEHHOTO CTOKA.

TexHoNOrnYecKrue mepepoiBbl B paboTe OUUCTHBIX COOPYKEHHI Tak)Ke CBSI3aHbI, TJIaBHBIM 00-
paszoM, ¢ MPOBEACHUEM IITATHBIX OMEPAIMI TPOMBIBKH 3€PHUCTHIX U aJICOPOIIMOHHBIX (PHIBTPOB, a UX
CyMMapHasi NpOAOJIKUTENbHOCTb 1, B CTAaHAAPTHBIX YCJIOBHUSAX cocTaBisieT 3 - 4% oT cyMMapHO#
MIPOJIOKUTEIIBHOCTH HEMPEPHIBHON PaOOTHI OYMCTHBIX COOPYKEHUM.

Bemuuuna 7,, B cOOTBETCTBUU C 1. 7.4.1 mpuHUMAaETCS paBHOU 72 4, TO €CTh TPEM CyTKaM.

Bennuuna T,cn B 3aBUCHMOCTH OT peXuMa PabOThl aKKYMYJIMPYIOIIETO Pe3epByapa.

[Ipu ucnonp30BaHUM aKKyMYITUPYIOLIETO pe3epByapa TOIBKO B KauecTBe OydepHOU EMKOCTH
JUIS pETYJIMPOBAHUS PacxoJa CTOYHBIX BOJ BENWYUHA 1,0, OpuHUMaeTcs B npenenax 0,05 - 0,1 4.
DTOT mepuoj BpeMeHH OT Hayalla MOCTYIUICHUSI CTOKOB B pe3epByap HEOOXOAMM Ui €r0 MHHUMAIlb-
HOTO 3aMOJTHEHUS U3 YCIOBHS YCTONYMBOM pabOThl OTKAUYMBAIOIINX HACOCOB.

[Ipu AOMOTHUTENHHOM HMCIOJIB30BAaHUM aKKyMYJIUPYIOLIETO pe3epByapa B KaUeCTBE COOPYKe-
HUS 711 TIPEABAPUTEIIbHON MEXaHWYECKOW OYMCTKU CTOYHBIX BOJ BENWYUHA 1,0, TPUHUMACTCS B
npezaenax 2-4 4, UCX0o/d U3 BEJIMYUHBI THIPABIUYECKON KPYIMHOCTU YacTHL, BBIIETSEMBIX B aKKyMY-
JUPYIOIIEM pe3epByape, U THAPABINICCKON TIIYOUHBI pe3epByapa MpH €ro MaKCUMAJIBHOM pacy€éTHOM
3aII0JIHCHUH.



Taxkum 06pa3zoM, TPOU3BOIUTEIEHOCTh OYMCTHBIX COOPYXEHUN MTPU OUUCTKE JT0KIEBOTO CTOKA
COCTaBJISICT:
— B peXuMe padoThl aKKyMYJIHPYIOLIETO pe3epByapa TOJIbKO B KauecTBe OydepHOW EMKOCTH
(AP):
Qo = (160,7 + 10x160,7/100)/13,6%(72 — 0,1 —3x72/100)] = 0,704 2/c
— B peKUME OJHOBPEMEHHOH paboThl aKKyMYJIHMPYIOIIEro pe3epByapa B KauecTBe OyhepHon

E€MKOCTH U COOPYKEHHUS JIJIsl MPEABApUTEIHHOIO OTCTauBaHusl cTOUHbIX Boj (APO):
Qo = (160,7 + 10%160,7/100)/[3,6x(72 — 3 —3x72/100)] = 0,735 n/c

3.2.2. Pacuemnutii pacxod manvix 600 Q,,, HAPABIEMbIX HA OYUCTKY (Mpou3sooumeinsn-
HOCHIb OYUCHHBIX COOPYMHCEHUIL NPU OYUCMKE mal020 cmoKa), onpenensercs no ¢opmyne (30) pe-
KOMEHJALIH:

Qoqm = (WmMaKC. cym.+ Wmn )/[3;6X( oum - Tomcm - Tmn)]; /l/C‘

rie:
Qou’ —  MakcuMallbHas IPOM3BOJUTEIBHOCT OYMCTHBIX COOPYKEHHWH IPU OYHUCTKE
TaJIBIX BOJ, JI/C;
WSS MakcHMabHBIH CyTOUHBIH 00BEM TalbIX BOJ B CEPEMHE IEPUOA CHETOTAs-
HUSL, M°
Wi —  CyMMapHbIii 00bEM 3arps3HEHHBIX BOJ, 00pa3yIOLUXcs OT onepaunuid o0ciy-

JKHBaHUA TCXHOJIOTMYCCKOI'O 060py1[0BaH1/1;1 OYHCTHBIX COOPY)KGHI/Iﬁ B TCUC-
. 3.
HHUC HOPMATUBHOI'O IICPHUOAA nepepa60TKH 00BEMa TaI0ro CTOKa, M ,

T, —  HOPMATHBHBIN MEPHOJ TepepaboTKu 00bEMA TalIOro CTOKa, OTBOAMMOIO Ha
OYMCTHBIE COOPYKEHHS C CEIUTEOHBIX TEPPUTOPHUIA U TIPETIPUSTHH, U;

Tomcm — MHHHUMAJIbHASA HTPOAOJDKUTCIIBHOCTL OTCTAWBAHUS IMOBCPXHOCTHBIX CTOYHBIX
BOJI B aKKyMYJIMPYIOIIEM pe3epByape, U;

Toun — CyMMapHas MMPOAOJIKUTCIBHOCTE TEXHOJOTHUYCCKUX IICPEPLIBOB B pa60Te

OUHCTHBIX COOpPYKEHHH B TEUEHHE HOPMATHBHOTO Mepuoaa mepepaboTKu
00BEMa TajJoro CToKa, .

Bemuuuna 7,," B coorBeTcTBHHU C M. 7.4.2. NpUHUMAETCs HE MeHee 14 4, 4TO COOTBETCTBYET
CYMMapHOH NPOJIOJIKUTENBHOCTH NIEPHOJIAa B TEYEHUE CYTOK C OTCYTCTBUEM IOCTYIUIEHHS TAJIOTO CTO-
Ka (BeuepHue, HOYHbIE U YTPEHHHE Yachl CyTOK). O/HAaKO, YUUTHIBAsA, YTO PacXo] TAJOr0 CTOKa, MO-
CTYHNAIOLIETO B aKKyMYJIUPYIOLIHMH pe3epByap B IEPUO] MAaKCUMaJIbHON NHTEHCUBHOCTU CHErOTasHUS,
Kak mpaBuio, B 10 - 20 pa3 MeHbIlIe MaKCUMAIBHOTO pacxojda OT Pacu€THOTO IO/, paboTa OUnCT-
HBIX COOPY)KEHUI MOKeT ObITh HauaTa C MOMEHTA MOCTYIUICHHsI MEPBbIX MOPIMHA TaJOro CTOKA B aK-
KyMYJIUPYIOLUI pe3epByap U MPOJOJIKATHCS BILIOTH J0 MOMEHTa OMOPOXHEHHs pe3epByapa Hepes
MIOCTYIUIEHUEM B HETO HOBBIX IOPLMH TAJIOr0 CTOKA HA CIEAYIOIIME 32 PACUETHBIM IEPUOIOM CYTKH.
Takum o6pa3zom, Bennumnna 7,,” B JAHHOM CiTydae MOXKET OBITh IPUHSTA paBHOM 24 4.

Bennuuna 7, TPU TOM ONPENENAETCS KaK IEPUOJ BPEMEHH OT Hayala MOCTYIUIEHUS CTOKOB
B pe3epByap, HEOOXOAUMBIHN AJIl €r0 MUHUMAJIBHOTO 3all0JIHEHUS U3 YCIOBUS YCTOWYMBOM pabOTHI Ha-
COCOB, MOJAIOIIUX CTOKM HAa OYUCTHBIE COOpYXeHHUs. CTeneHb MUHUMAJIBHOIO 3allOJIHEHUS aKKyMy-
JUPYIOUIETO pe3epByapa U BEIUUUHA 1 ymen 3ABUCUT OT KOHCTPYKTHBHBIX OCOOEHHOCTEH pe3epByapa,
OJTHAKO ISl IPeABAPUTEIbHBIX PACUETOB MOXKET OBITh PUHSATA paBHOM | U.

TakuM 006pazoM, TPOU3BOIUTEILHOCTh OUUCTHBIX COOPYKEHHUH MPU OYMCTKE TaJOro CTOKa COo-

CTaBJISICT:
Q" =(203,1 + 10%x203,1/100)/[3,6 X(24 — 1 — 3x24/100)] = 2,616 n/c.

B coorBercTBHMM ¢ yKazaHusiMHU 1. 7.4.3 pekoMeHAalUi K NPOCKTHPOBAHUIO IPUHAUMAaET-
csl HauOOJILINAS M3 IPOU3BOAUTEILHOCTE OUMCTHBIX COOPY:KeHui, T.e. Q,," =2,616 1/c.



4. Memoowl pacuéma cxem pezyiupoeanus nOEEPXHOCHIHO20 CIMOKA

4.1. Cxema pezynuposanus pacxooa 00:4#c0e6blx CHOUHBIX 800 HO 00BEMY
(nepsasa cxema pecynuposanusi)

Q- - yacTh 00BEMa OIS,
MOCTYMAIOUIET0 B  akK-

KYMYJIUPYIOIIUN pe3ep-

2 3 > 4 5 > ByaP JUIL  TIOCJIeIy0-
1 o Q. IEA OYUCTKU
—>| 6 - 4acTh 00BEMA JOXKA,
Qr OTBOJIMMOTIO B BOJHBIN
00BEKT 0€3 OUHCTKHU
7 Qcﬁp.oﬁ.

Q copoo. 7

|
]
tr T, pez.oo. T

Puc. 1. Cxema 1 peryaupoBanus J0XKIAEBOTO CTOKA MEPE]l OUMCTHBIMU
COOPYKEHHMSIMH U CXeMAaTUYECKUN pacyETHBIN ruaporpad J0kKAEBOrO CTOKA.
1 — caMOTeuHBIi KOJUIEKTOP J10%KI€BOM KaHAIU3aLUU
2 — aKKyMYJTUPYIOUINH (peryIupyromuit) pesepByap
3 — TpyOOIPOBO/] OTBEICHUS CTOKA HA COOPY>KEHHSI TITyOOKOW OYUCTKH
4 — coopyXeHHsI TITyOOKOH OYUCTKU
5 — TpyOOINPOBO OTBEICHUS OYUIIICHHOTO CTOKA B BOJIHBINA OOBEKT
WM CUCTEMY MTPOU3BOJCTBEHHOTO BOJOCHA0KECHHUS
6 — KaMepa pa3zieNIeHus CTOKa 10 00bEMY
7 — cOpoc N30BITOYHOT'O TTOBEPXHOCTHOT'O CTOKA B BOJHBIN 0OBEKT

Maxkcumanvnulit pacxod 00x#coesvix cmokos Qs o5, OTBOIMMBIX B BOAHBIA 00BEKT 0€3 0uH-
CTKH, paccuuTbiBaeTcs 1no popmynam (1), (2), (3) Ipunoxxenus 7 pexkoMeH1aln:
Qc6p.06 = QrX[(Tpee.o6/ tr)l_n - (Tpee.o6/ tr - 1)1—n], ]Z/C,
rae:
Qcopos —  MaKCHMMaJIbHBIM M30BITOYHBII PAacXoJ CTOKa OT pacyETHOIO N0, 3aperyiiu-
POBaHHOTO MO 00BEMY U OTBOJUMOTO B BOJHBIN OOBEKT, MUHYSI OUHCTHBIE CO-
OpyXeHHs, J1/c
Qr —  MaKCUMAaJbHBIN pacYETHBIM PacXo]l JOXKIEBBIX BOJ B KOJUIEKTOPE JOXKICBOM
KaHaJU3alluu B paCY4ETHOM y4acTKe, JI/C
Typeso6 ~ —  MOMEHT BPEMEHM Haualla IepearBa U30BITOYHOIO 00BEMA I0KAEBOTO CTOKA OT
pacuy€THOrO OIS W3 PA3ACIUTEIbHONM KaMepbl aKKyMYJIHPYIOLIEro pe3ep-
Byapa, MHH.
tr —  pacyeTHas NPOAOJKUTEIBHOCTb JI0XK/sI, paBHAs MPOJOJKUTEIBHOCTH MPOTe-
KaHUS TOBEPXHOCTHBIX BOJI MO TMTOBEPXHOCTH M TPyOaM 10 pacyeTHOTO y4acT-
Ka, MHUH.
n — MapaMeTp, XapaKTepu3YIOIHA HWHTEHCUBHOCTh W  MPOJIOHKUTEIBHOCTh
T 1151 KOHKPETHOM MECTHOCTH

MowmeHT BpeMeHH 1. 05, TP KOTOPOM HAUMHAETCS MEPETHB U30BITOYHOTO 00BEMA 10K IEBOTO
CTOKa U3 pa3JeNUTEeIbHON KaMephl 6, onpenenseTcsa Noa00poM 3HauYeHHS 1. o5, IPH KOTOPOM 00BEM
JOXKIEBBIX CTOKOB, TIOCTYIUBIINX B aKKYMYJIHPYIOLIUI pe3epByap, paBeH 00bEMY OUUIIIAEMBIX CTOKOB
ot pacu€tHoro noxas W,,:
0,06 5Q Xtr X/ (Tpe06lte)’™ = (Tpeooslts -1)° /(2 - 0) = W, =
= 0,06x342,3x105/(Tpes.o6/ 10 %™ = (Tpen 0610 -1)7*™/(2 - 0,71) = 203,1 2°
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B pesynbrare mogbopa ycraHoBieHo 7, veeos = 14,94 mun. IloncTaBiss ykazaHHOE 3HAYCHHUE, BbI-
qucnaeM Qcsp.os:

Qeop.os = 342,3x[(14,94/10) 0™ — (14,94/10 - 1)*°™] = 105,6 1/c

4.2. Cxema pezynuposanus pacxooa 00x4#c0esvlx CMOUHbBIX 600 NO pAcxo0y u 00vémy.
(6mopasa cxema pezynuposeanusi)

Qrf

- 4acTb 00BEMA TOXKAA,
MOCTYMAIOMIET0 B aK-
KYMYJIUPYIOIIUI pe3ep-
Byap Uil MOCIeIyto-
e 0YMCTKHI

\% - 4acTh 00BEMA TOXKIA,
\ OTBOJIUMOI'O B BOJHBIN

00BeKT 0€3 OYUCTKHU

Q”" Qﬂ'l

1 9
> 8 >

6
Qr Qpez.pacx, Qpez.pacx. [
Qcﬂp.pawc.l 7 7 Qcﬁp.oﬂ.

Qcﬁp. 00.

pez.pacx. pez.pacx.
Tu tr TK Tpez. 00. T

|
|
|
|
|
1 ey
Il

Puc. 2. IlpunnunuanbHas cxeMa pasaesieHus! JOKACBOTO CTOKA Iepe]l OYMCTHBIMU
COOPYKEHUSIMH M CXeMaTH4YeCKUe pacyEéTHbIC THIPOrpadbl JOXKIEBOTO CTOKA.
1 — caMoTeuHBIi KOJUIEKTOP 0KAEBOM KaHaJIW3alUU
2 — aKKyMYJIHUPYIOUIHH (peryaupyrouuil) pesepByap
3 — TpyOOIIPOBO/T OTBEICHNUS CTOKA Ha COOPY>KEHUS TITYOOKOH OUHNCTKU
4 — coopyXeHHUS ITyOOKOH OYUCTKHU
5 — TpyOOTNIPOBO OTBEICHUSI OYUIIICHHOTO CTOKA B BOJIHBINA OOBEKT
WINA CUCTEMY ITPOU3BOJICTBEHHOTO BOJOCHA0KEHHUS
6 — KaMepa pa3zieNeHus CToKa Mo 00bEMY
7 — cOpoc N30BITOYHOTO MOBEPXHOCTHOI'O CTOKA B BOJHBII 0OBEKT
8 — kaMmepa pa3JieNIeHus CTOKa 110 Pacxoay
9 — KOJIJIEKTOP 3aperyTupOBaHHOTO CTOKA.

Maxkcumanvnolit pacxoo 00x#c0eevix cmoxoe Qp.. pucx, TPOIIEANINX Pa3IEIUTENbHYIO Kamepy 8
(perynupoBaHHe CTOKA MO PacXo]y) M HaANpaBIsIEMbIX B aKKyMYJUPYIOLIMH pe3epByap Ul mocie-
JTYIOIIEH OYMCTKH, PACCUUTHIBAETCS MO (opmyiiaM pazaena 5.3 peKoMeHIalui, MpUHUMas BETHYUHY
neproja OAHOKPATHOTO IPEBBILIEHUs pacu€THOW MHTeHCHMBHOCTU n0xas P pasnoit 0,075 (cpenuss
BEJIMYMHA U3 peKoMeH1yeMoro auamazona 0,05-0,1):

Qpecpacx = Zmid *[Qaox20"x(1+ 1g P/lg m;)'] L2xpf, 2001 =
= 0,201 x[80x20">°x(1+ 1g 0,075 /lg 150)"*1*2%3,9/10"?**% 01 = 80,6 n/c
rjae:

Qpecpacx  —  MAKCHMaJbHBIHA PacxoJl CTOKa OT Pacu€THOTO [0, 3aperyJIMpOBaHHOIO MO

pacxoay U HaAIpaBlIIEMOT0 CaMOTEKOM HEMOCPEICTBEHHO B aKKyMYJIUPYIO-
M pe3epByap WJIM B HAaCOCHYIO CTAHILIMIO C MOCIEAYIOLIEH MEpeKauyKkol B
AKKyMYJUPYIOIINI pe3epByap, Ji/C.

Maxkcumanvnulii pacxod 00#coeevlx cmokos Q. g, pacx, OTBOIUMBIX B BOJHBIH 00BEKT O€3 ouu-
CTKHU U3 pa3AeNuTeNIbHON KaMephl 8 (perynpoBaHHe CTOKA MO pacxoiy), pacCUUThIBaeTcs 1o Gopmy-
ne (4) Ilpunoxxenust 7 peKOMEHIAIHHA.

Qcop.pacy = Qr — Qpeepacx = 342,3 - 80,6 = 261,7 n/c
rae:
Qcoppacx —  MAKCUMAIBHBIM M30BITOYHBIA PACcXOJl CTOKA OT PACUETHOIO NOXKIS, 3aperyiu-
POBaHHOI'O MO PacXoly U OTBOAMMOTO B BOJIHBIA OOBEKT, MUHYSI OUUCTHBIE CO-
OopyXeHwus, Ji/cC.
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Makcumanvnulit pacxoo 00x4#coeevix cmokos Qs o5, OTBOIMMBIX B BOAHBI 00BEKT 0€3 Ouu-
CTKH U3 Pa3JeIUTEIBHON KaMephl 6 (IOTOJHUTEILHOE PEryJIUPOBAaHUE CTOKA MO 00BEMY), paCCUUTHI-
Baetcs 1o popmyine (1) [punoxenus 7 pekoMeHaauii:

Qc6p.06 = QI’X[(Tpez.o6/ tr)l-n - (Tpeao6/ tr - 1)1-n], a/c.

MowmeHT BpeMeHH 1. 05, TP KOTOPOM HAUMHAETCS MEPEIUB U30BITOYHOTO 00BEMA 10K IEBOTO
CTOKa M3 pa3/IeIUTEILHON KaMephl 6, onpenesseTcss Kak MOMEHT BPEMEHH, TP KOTOPOM OOBEM JT0K-
JIEBBIX CTOKOB, MOCTYNUBIIUX B aKKyMYJHUPYIONIUN pe3epByap U3 pa3leiauTesIbHON Kamepsbl §, paBeH
00BEMY OUHIIIAEMBIX CTOKOB OT pacu€tHoro noxas W,, u paccuutsiBaetcs o dopmyne (5) [pumoxe-
HUsA 7 peKOMEHIALUN:

[0’ 06XQ"Xtr/(2 - n)] X[(Tpe?ﬁﬁ/tr)z-n - (Tpeao(i/tr _1)2-n - (Tere.pacx/tr)Z‘n +

+ (TP )™ + (TEP Tt — 1)7" + (Qpepacx [QOX(TEP“ e — TP It)) x(2- )] = Wo=
= [0,06%342,3x10/(2- 0,71)] X/(Tpes. o6/ 10)° ™ = (Te0 0510 1) 07 — (T,7P%110)% 0™ +
n (THpee.pacxl10)2-0,7l n (Tere.pacxllo B 1)2-0,71 + (80,6/342,3) X(Terapacxllo B THpee.pacxllo) »
x(2- 0,71)] = 203,1 »®

rie:

T,peerass MOMEHT BPEMEHH, COOTBETCTBYIOIIMI Havany cOpoca W30BITOYHOrO pacxoja
JIOK/IEBOTO CTOKA OT PACYETHOTO JOXKISI U3 PA3IEIUTEIBHON KaMephl U pe-
I'YJIMPOBAHKH 10 PACXO/Y, MUH.

MOMEHT BPEMEHH, COOTBETCTBYIOIMI OKOHYaHHIO cOpOca U30LITOYHOIO pac-
X0Ja JOXKIEBOIO CTOKA OT PAaCYETHOrO JOKIS M3 PasJeilMTeIbHON KaMephl

IIPU PETYJINPOBAHUU 110 PACXOAY, MUH.

TKp e2.pacx

Benuuuna T,7“P*" paccunteiBaercst o popmysie (6) Ipusioskenust 7 peKOMEHIalyii:
7P = tex (Qpeepace | Q)™ = 10 (80,6/342,3) 0™ = 0,07 auun.
Bemnuunna 7,77 paccuntsiBaetcs mogdopom 1o dopmyiie (7) IMpunoxenus 7 peKoMeH a-
Qpee.pacx - Qr X[ ( TKPee.pacx/ tr)l-n . (Tere.pacx / tr . l)l-n] —
— 342’3 X[( Terz.pacx/ 10)1—0,71 - (Tere.pacxl 10 — 1)1—0,71]

B pesynbrare nogbopa ycranosieno 1,77 = 18,9 mun. Tloacrapiss yKa3aHHOE 3HAYEHHUE, a
taoke 3Hadenue 1,77 = 0,07 mun. B popmyiy (5), BeraucisieM oa60poM Tpe.os = 60,03 mun.
INoxacTaBnss yka3zaHHOe 3HaU€HUE Tpe. 05 B popmyiy (1), BerauciseM Qcqp.o6:
Qeapos = 342,3x[(60,03/10)*" — (60,03/10 - 1)**™7 = 29,6 w/.
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5. Hepekauka ROBGEPXHOCMHO20 CmOKa

5.1. Ilepexauxa nezapezyiupo6antozo 00Hc0e6020 CMoKa

Q - 4acTh 00BEMa O,
Q- MOCTYMAIONIET0 B  akK-
KYMYJIUPYIOIIUI pe3ep-
Byap M TOCIENyIo-
e OYNCTKH

7]~ pabounii 00BEM pe-
-?| 3epByapa HacOCHOM
CTaHIINU

1 11 QH.C.
()
Qr Que

T”H. c tr TKH. c T

Puc. 3. Cxema 1 nepekauku moJgHOTO 00BEMA HE3aPETyIUPOBAHHOTO JOXKIEBOTO CTOKA.
10 — HacocHas craHIUsA
11 — HanopHBI TPyOOIIPOBO NEPEKAYKU CTOKA B AKKYMYJIMPYIOLIUN pe3epByap.

Pabounit 00bEM pesepByapa HacocHou craHiuu W, mpu BEIOpaHHON MaKCHUMAalbHOM MPOU3BO-
JTUTEILHOCTH HACOCOB B HACOCHOW cTaHmmu Q. (CM. pHC. 3) pacCUUTHIBACTCS MOAOOPOM 10 (hopMyJie
(1) ITpwnoxenus 8 peKOMEH/IAIIHN:

W,o = 0,06 xQxtx[(T," )2 — (T,/“I t,)*" — (T,"I t, — 1)*" —
— (Quel Q) XTI t — T,"I t) x(2- M]/(2-n),

re:

W, —  paGounii 06BEM pe3epByapa HACOCHOI CTAHIIHH, M,

Qe —  MakcuMMalbHasi MPOU3BOAUTEIHLHOCTH HACOCOB B HACOCHOW CTaHIIHH, JI/C;

T —  MOMEHT BPEMEHH, IPU KOTOPOM PacXoJ JAOXKAEBOTO CTOKA, MOCTYMAIOIIETO B

HAaCOCHYIO CTaHIMIO, HAUMHAET MpEBbIIIaTh €€ MaKCUMAJIbHYIO MPOU3BOIU-
TEJIbHOCTh, MUH;

T —  MOMEHT BPEMEHHM, IPU KOTOPOM pacxoi J0KIEBOr0 CTOKA, MOCTYMAIOLIEro B
HAaCOCHYIO CTAaHLIMIO, NIEPECTAET NMPEBBIIATL €€ MAaKCUMAJIbHYIO NPOU3BOIU-
TEIbHOCTh, MHH.

[Tpumem Uit mpuMepa BEIMYMHY MaKCHUMaJbHOM MPOM3BOAUTEIHHOCTH HACOCOB HACOCHOM
cranuuu Q. = 100 n/c.
Benwuuna 7, paccunteiBaetcs mo popmyie (2) Ipunokenns 8 peKoMeHIammii:
T, = t,x (Qued QY™ =105 (100/342,3)Y0™) = 0 14 yum.
Bemnunna T, paccunteiBaetces mogoopom 1o ¢opmyite (3) IpumoxkeHns 8 peKoMeH TaIHid:
Q. = 3423 (T,*110)*°™ — (1,110 — 1)*°™]
B pesysnbrare moxbopa ycranosneno 7, = 15,61 mun. TloacTaBiss yka3aHHOE 3HAYCHHUE, a
taxxke 3Hauenue T, = 0,14 mun. B popmyiy (1) Beraucisiem:
W, = 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 »°
AHaJIOTUYHBIA pacy€r ¢ IPYrUMHU 3HAUEHUSIMH NTPOU3BOAUTENBHOCTH Q!

Que , J1/C 110 120 130 140 150 200
W, , M° 104,9 96,6 88,9 81,6 74,7 44.4
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5.2. Ilepexauka ouuwgaemoii uacmu 3apeyaupo8anto20 no pacxooy 00:4#c0e6020 CmoKda.
(6mopas cxema pezynupoeanusi)

Q - yacTth 00bEMa 0K,

MOCTYMAIOIIET0 B aK-
KYMYJIUPYIOIIUI pe3ep-
Byap Ui MOCIerylo-
EH OYUCTKHU

"nI]- paboumit 00BEM  pe-
. *{3epByapa HACOCHOH
2221 CTaHIUH

1 5 9 11 =
Qr Qpe{,pacx_ Qn.c. Qpez.pacx.
7 Qcﬁp.pacx. QCﬁI’- ”al 7

v

- yacTh 00BEMa T0XK /S,
OTBOJHMMOTIO B BOJHBIN
00BeKT 0€3 OYNCTKHU

T”H. C. tr TKH. C. Tpez. oG T

pezpacx. T pez.pacx.
Tll TK

Puc. 4. Cxema 3 nepekayky OYHMIIAEMON YacTH 3aperyJIMPOBaHHOTO MO PACXOY
IOXKIIEBOTO CTOKA.
13 — HacocHasg cTaHIUA.

Pabounii 066EM pe3epByapa HacocHoU craHiuu W, Mpu MaKCUMaIbHOW MPOU3BOAUTEIIBHOCTH
HAcoCOB B HacocHOU ctaHiuu Q,. (cM. puc. 4) paccuutsiBaercs o ¢popmyie (4) [punoxenus 8 pexo-
MEHIAIUI:

W,.e = 0,06 xQ,xt,x/ (Tt — (T,It)>™" — (T“It, — 1)*" —
— (Qul Q) X(T"“Ite — T,/ Itr) x(2- n) —
. (Tere.pacx/tr)Z-n + (THpee.pacx/tr)Z-n + (Tere.pacx/tr . 1)2-n +
+ (Quecpacd Q) X(TLP Ity — T,FP““ It ) x(2- n)]/(2- n), M

Buavenus 7, , T, ompenemnstores mo dopmymnam (2), (3) Ipunoxerus 8 pexoMeHmanuii, a
TP | TP — coorBeTcTBEHHO, 10 hopmyiam (6), (7) Tpunoxkenus 7 peKOMeH I

Panee Belunciiennas senuunna 1,7P* = 0,07 mun., a Benmuuuna T2 = 18,9 mun.

[Mpumem I TpuMepa BEIWYHHY MaKCHMAJIBHOW MPOU3BOJUTEIILHOCTH HACOCOB HACOCHOM
cranumu Q,. = 40 a/c.

Torpa:

T, = trx (Qud QY™ = 10x (40/342,3)Y0™ = 0,006 mun.

Bennunna 7,, paccunrannas nogbopom mo gopmyie (3) INpunoxkenus 8 peKOMeHIAIHiA, CO-
crasuna T, = 41,17 mun. Tloacraisis yKa3aHHOE 3HAUeHHE, a Takxe 3Hadenue T, = 0,006 mun. B
bopmyny (4), Beruncisem:

W, = 0,06x342,3x10x{(41,17/10)*°™* — (0,006/10)**"™ — (41,17/10 — 1)*°™ —
—(40/342,3)x(41,17/10 — 0,006/10) x(2- 0,712 —
— (18,9/10)*%™ + (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 ;*

5.3. Ilepexauka uzopimouHoll Yacmu 3apezyiupo8anHozo no 00vEMY 002408020 CHIOKA.
(nepsas cxema pecynuposanus)

Pabounii 006EM pezepByapa HacocHOU cTaHuu W, Ipr MaKCUMaJIbHOW MPOU3BOIUTEITLHOCTH

HAcCOCOB B HacoCHOU ctaHiuu Q,. (cMm. puc. 5) paccuutsiBaercs o ¢opmye (5) [punoxenus 8 pexo-
MEHIAINHN;

W, = 0,06xQxt,x/ (T It)*™" — (Tt — 1)*™1/(2-n) — Wy, — 0,06 xQ,e X(T" = Tpevo), M°
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3HaueHUuEe MOMEHTA BPeMEHH 7). 06 , TP KOTOPOM H30BITOYHBIN CTOK HAYMHAET IIOCTYNATh U3
aKKyMYJIMPYIOILIEro pe3epByapa B MPUEMHBIN pe3epByap HACOCHOM CTaHLMHU, ompenensercs mno ¢op-
myite (3) [punoxenus 7, a MomedT Bpemenu 7, — 1o gopmyie (3) [punoxkenus 8 peKkOMeEHIAIHIA.

Q - yacTh 00BEMa JIOK.,
Q- MOCTYMAKOIIEero B  aK-
KyMyJIHPYIOLUIMHA pe3ep-
Byap M HOCIEIyI0-
el OYUCTKHA

7]~ paboumit 006BEM pe-
Z13epByapa HacOCHOM
- cranmun

1
—>| 6
Qr

Qcép. 00.

- 4acTh 00BEMA JTOKIS,
OTBOJMMOTO B BOJHBIN
00BEKT 0€3 OYNCTKHU

Q cop.o00.

Qlt.c‘.
Que | 12 te Tpevo T T

Puc. 5. Cxema 4 nepexkauku U30bITOYHON YaCTH 3apETyIMPOBAHHOIO IO 00BEMY
JI0XJIEBOT'0 CTOKA.
14 — nacocHas cTaHuusl.

Panee BerunciienHas BenuuuHa Ipe. 05 = 14,94 mumn.

[Ipumem st mpuMepa BeIHMYMHY MaKCHUMAalbHOM MPOM3BOAUTEIBHOCTH HACOCOB HACOCHOM
cranuuu Q,. = 15 n/c. Ilpu s1om Benmuuna T,¢, paccunTannas moadopom 1o dopmyie (3) [punoxe-
Hus 8 pekomeHaanui, cocrabmia 41,2 vun.

[Moxcrasnsist ykasaHHble 3HaYeHus, Beraucisem W

W, = 0,06x342,3x10x[41,2/10)*%™ — (41,2/10 — 1)*°™1/(2-0,71) —
—203,1—0,06x15x(41,2 — 14,94) = 31,9 »°
5.4. Ilepexauka uzopimoyHol Yacmu 3apezyiupoeanHozo no pacxooy 004#c0e8020 CHOKA.
(6mopasn cxema pezynuposanus)

Q - yacTh 00BbéMa 0K/,
Q- Wo. MOCTYMAIOIIET0 B  aK-
KyMYJIHPYIOIIHN pe3ep-
Byap IS TOCIEIYIO-
3 5 e OYNCTKH
2 > 4 > ~]- paboumit 00BEM pe-
1 NE 9 N 713epByapa HaCOCHOM
CTaHI[IH
< e Q”-C-+Q1’“2-I’““x‘ M\ - 4acTh 00BEMA IO,
Qutppac. | 7 Qe '"6\11 ! OTBOAMMOTO B BOJIHBII
Qpezpacs. I 00BeKT 0€3 OYUCTKH
15 :
Qua | 12 T pepits 7 e T
v T H.C. T H.C. T
H K

Puc. 6. Cxema 5 mepexauku H30BITOYHON YACTH 3apPETYIUPOBAHHOTO 1O PACXOTY
JIOKJIEBOTO CTOKA.
15 — HacocHas cTaHIUA.

Pabounii 00bEM pezepByapa HacocHOU cTaHuu W, Ipr MaKCUMaJIbHOW MPOU3BOIUTEILHOCTH
HAcCOCOB B HacoCHOU cTaHIuu Q,. (cM. puc. 6) paccuutsiBaercs o ¢popmyiie (6) [punoxenus 8 pexo-
MEHIAINN;
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Woie = 0,06 xQextex{ (T It — (T,Ite)*" — (Tt — 1)*" —
- [(QHC"'Qpee.paCX)/Qr] X(TKHC/tr - THHC/tr) X(Z' n)}/(z‘n): M3
[Tpumem 1uisi mpuMepa BEIMYHMHY MaKCHUMAaJlbHOM MPOM3BOAUTEIHHOCTH HACOCOB HACOCHOMU
cranimu Q,. = 60 n/c.
3nauenue 7, onpenensiercs mo dpopmyie (7) Ipunoxkenus: 8 peKOMEH JaluMii:
T, = trx [(Quet Qpecpacx)/Qi]?™ = 10 x [(60+80,6)/342,31 Y40 = 00 47 suun.
3uauenue T, onpenensercsa moadopom mo popmye (8) IlpunokeHus 8 peKOMeH JaLuii:
QHC = QrX[(TKHC/ tl’)l-n - (TKHC/ tr - 1)1-n] - Qpee.pacx =
342 3x[(T“110)*™ — (1.“/10 — 1)*°™] — 80,6
B pesynbTaTe nmonbopa ycranoBneno 7, = 12,67 mumn.
[Moxcrasnss ykaszanusle 3Hauenus 1, u T,/ Boraucnsem W,
W, = 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 aHaTOrMYHBIM 32aBHCHUMOCTSM M Pacu4éTHBLIM GopMy/iaM MPOU3BOIATCH PACUYEéThl KO-
JINYECTBEHHBIX XAPAKTEPUCTHK MOBEPXHOCTHBIX CTOYHBIX BOJ JIfl JAPYIUX KIHUMATHYECKHUX
paiioHOB, MEPHOI0OB OJHOKPATHOIO MNpeBbIMIEHNS] PACYETHON MHTEHCUBHOCTH (CJI0S1) JOXKIASA H
CHEroTastHusI.
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