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CeTtHu u coopyxeHHsI



1. Onpenenenne CYTOYHBIX, YACOBBIX M PACUETHBIX PACX0JA0B BOAbI.

Omnpenenenne pacyeTHBIX PACX0I0B BOJbI B pacCMaTpUBAEMOM IIPUMEPE MPOBEIAEM Ul PEKUMA MaK-
CUMAaJIbHOTO BOoionoTpedaeHus. BoiOpaHHble HOpMAaTUBHbBIE U MOTYYEHHBIE pacUeTHbIC 3HAUECHUS BETUYHH OY-
JIEM BHOCUTH B COOTBETCTBYIOIINE TaOIHIIBI.

1.1. Onpenenenrie CpeTHECYTOUHBIX PACXOJI0B BOJIbI
CpennecyTo4YHBIN pacxo/l BOJABI Ha XO3SHUCTBEHHO — MUTHEBbIE 1 KOMMYHAJIbHbBIE HYXK/IbI Hace-
JISHHOTO ITyHKTa onpeaenum 1o Gopmyne (1):
Qeyr.ep = 0u * N x 10 3 (1)
r7ie gy — CPEAHECYTOUHOE YICTBbHOE X03SHCTBEHHO-TUTHEBOE BOAOIIOTPEOIICHUE HA OHOTO YKHUTETS B
7/CyT, MPUHUMAEMOE 110 MPUIIOKEHHIO 1; N — YUCIIO J)KUTENel B HACEIICHHOM MMYHKTE Ha pACYCTHBIN MEPUO/I.
s 3nanuit (cM. 3a1aHue), 000pPYAOBaHHBIX BHYTPEHHUM BOJIOTIPOBOOM M KaHAIM3aLUEH 1
UMEIOLINM [IEHTPAIM30BaHHYIO CUCTEMY ropsYero BoJ0CHa0KEHUSI B COOTBETCTBHH € MPHIIOKEHHEM | HopMa
noTpeOIeHUsT BOJIBI HA XO3SIICTBEHHO — IMUTHEBBIC U KOMMYHAIILHBIC HYK/IbI HACETICHHOTO ITyHKTA JIC)KUT B
npexaenax ot 230 go 350 n/cyt Ha omgHOTO XuTens. [Ipuaumaem mis PoctoBekoit o6mactu 300 /cyT Ha KUTEISA
(Ha rore BosmonoTpebIeHue OobIie, yeM Ha ceBepe). CornmacHo nmpumedanuto 4 npuioxernus 1 10 40% Boabt
MOJIaeTCs MO CETSIM TeriocHadxkenus. Toraa, HopMa X0J104HOM Bofbl coctaBUT 60% ot 300 n/cyt, T.e. 180
J/CyT. Ha 4eJIoBeKa.
Yuco xxuteneit mo 3az[aHI/1}o OCTaBJIIECT 10000 quIOBeK
cyr.cp = Ou X N % 10 =180 x 1000 x 10" —1800M /cyT
CpenHecyTOUYHBIN pacxo/l BO/bI Ha OOILIECTBEHHBIE 3/1aHUS TaK)Ke OIpeaesstoT no popmyne (1),
I7Ie (g - HOpMa pacxo/a XOJOAHON BOJBI B JI/CYT Ha OJHOTO MOCETUTENs (IPOKUBAIOIIETO, yJallerocs), mpu-
HUMaeMasl 1o PUWIoKEHUI0 2; N — pacueTHOe 3a CyTKH YHMCIIO OCeTUTENEH (TIPOKUBAIOIINX, YIAITUXCS).
B yueOHol paboTe orpaHUYUMCS TpeMsl 0OIIeCTBEHHBIMHU 3/IaHUSMU (CM. 3aJlaHuE), XOTA B pe-
AIBHBIX YCIOBUAX WX KOJIMYECTBO JOCTUTAET JACCATKOB U COTEH €IMHHII.
CpenHecyTouHbIi pacxo]l BOAbI HAa rocTUHULY: Q
eyrep = Qu X N X 107°= 90 x 300 x 107°= 27 m™/cyr.
CpeaHecyTO4HBIN pacXoi BOJbI HA JICTCKHUM Cal:
Q™™ yrep = U X N x 107°= 70 x 100 x 10°= 7 m/cyr.
CpenHecyTOUYHBIN pacxo/1 BOJbI Ha 06H1€)KI/ITI/IG
Q ™ yrep = Qu X N X 107270 x 200 x 107°= 14 v*/cyr.
CpemHecyTOUYHBIN pacxo]1 BOJBI JKUJIOTO CEKTOPA HAMIeM, KaK Pa3HHUILY MEXIY PacX0J0M Ha XO3SHCT-
BEHHO — Hgg)];%BLIe Hy')K,Z[BI HaCCJIeHHOFO g’HI;ga U pacxoJIoM Ha OOIIECTBEHHBIE 3,Z[aHI/I$I
Q cyT.cp = Q cyT.Cp cyrep= 1800 — (27 + 7+ 14) = 1752 m /cyT
CpennecyTouHbIiI pacxoz[ BO/JIbI HA XO3MCTBEHHO—TIUTHEBBIC HYXIbI TPOMBIIIIIICHHOTO TPE/T-
MPUSITHS 110 BUAAM [IEXOB HaXOJIUM, KaKk CyMMY OOBEMOB BOJIbI, TOTPEOISIEMBIX B KaXKAYI0 CMEHY U Ompe/e-
nsiembIx o ¢opmyite (1):

K.C.

Q

rocCT.

TJI€ (g - HOPMBI Pacxo/ia XOJIOJHOM BOJIBI B JI/CYT Ha OJTHOTO pabOTAOIIETO MO BUIaM 1IE€XOB, TPUHH -

MaeMasi COTJIaCHO MPUIIOKEHHUIO 3; Ny — YHCIIO JTIOEH, paboTaronuX Ha MPEANPUITAN B KAXKIYI0 CMEHY T10

BHJIaM LIEXOB (CM. 3aJJaHHE).
I'opsiumne nexu:

1 cMena Q"1 om=21 %300 x 10°= 6,3 Mm"/cyT;
2 cmeHa Q™) =21 %300 x 10°= 6,3 M /cyT;
3 cMeHa Q ™3 oy =21 x 300 x 107=6,3 Md/cyT.

QP ey = ZQ oy =63+ 63 +63 = 18,9 mcyr.
OcTaabHbIE LIEXU:

1 cmena Q e

" o= 14 x 700 x 10°= 9,8 m°/eyT;

2 cMeHa Q X'H'z em=14 x 700 x 107°= 9,8 MJ/CYT
3 cMeHa QX'H3CM-14><600><10 —84M/CYT
Q% rep =EQ M. = 9.8 + 9,8+ 8,4 =28 m /ey

Cpe)lHecyTO'—IHHﬁ pacxon BOAbI HA IIPOU3BOACTBCHHBIC (TCXHOHOI‘I/I'—ICCKI/Ie) HYXAbI IPOMBIIIJICHHOT'O
MNpCANPUATHA TAKXKE OIIPEACIISIEM, KAK CYMMY 00BEMOB BOJHI, HOTpe6J'ISIeMBIX B KQXKXAYIO CMCHY U OIIpCACIIAC-



MbIX 110 hopmyre (1), rae qy - HopMa pacxo/ia BOJbI B J1 HA €MHUITY BBIITYCKAaEeMOM MPOAYKITUH (CM. 3a/1a-
Hue); Ny, — KOJIMUYECTBO BBITYCKAEMOM IPEAIPUITHEM IPOAYKIIMH 110 CMEHaM (CM. 3aJlaHuE);

TCXH.

1 cMena Q "™ cu=100 x 500 x 10°=50 m°/cyT;

2 cMmeHa Q "™ .= 100 x 500 x 10”°= 50 m°/cyT;

3 cmena Q ™3 ;.= 100 x 400 x 10°°= 40 m’/cyr.

Q™ yrep = £ Q "y =50+ 50 + 40 = 140 m° /ey,

CpenHecyTOYHBII pacxo]l BOJbI Ha MOJIb30BAaHKE AYIIEM HaXOSAT UCXOJS U3 KOJIMYECTBA padOvHX,
MOJIB3YIOMIUXCSI TIIEM B MAaKCUMAIBHYIO CMEHY U TPYIITBI IPOU3BOJCTBEHHOTO TIporiecca. PacueTHoe uncio
YeNIOBEK Ha OJIHY AYIIEBYIO CETKY OMPEICIISIOT UCXO/IS U3 CAHUTAPHBIX XaPaKTEPUCTUK IMPOU3BOJICTBEHHOTO
nporuecca (nmpuioxxkenue 4). B Hamem ciydae B MakcumalibHyto cMeHy padotaer 1000 yenosek, u3 Hux 30%
noJib3yercs aymeM. COorjlacHO MPUIIOKEHUIO 4 TIPUMEM Ha OJHY IYIIEBYIO CETKY 7 4enoBek. Toraa morpedHoe
KOJIMYECTBO JIYIIEBHIX CETOK 1O (hopmyrie (2) Oyaer paBHO:

Ny = Nyaxe / Ny ;= 300/ 7 =43, @)

rne Nyake — KOJIUYECTBO PabOUYUX, MOIB3YIOUIMXCS IyIIEM B MAKCUMAIIbHYIO CMeHY; Ny — pacueTHoe
YHCJIO Y€JI0BEK Ha OJIHY IIYIIEBYIO CETKY.

CpenHecyTOYHBIN pacxo]l BOJIbI Ha JIYII ONIPENEIHM 3 BEIPAKEHHA (5)
cyr.cp = 0,75%0y X Ny X Ney X 10 7,
IJie qy — HOpMa pacxojia BOJbI Ha OJIHY JYIIEBYIO CETKY, paBHast 230 JI/4 10 XOJIOAHOM BOJE; N¢y — KO-

JUYECTBO CMEH paboThl B cyTkH; 0,75 — koahPpULIMEHT, yIUTHIBAIOIINI BpeMs OJIb30BaHUs AylieM (45 MUHYT
MOCJie OKOHYaHUS CMEHBI).

Q™™ eyr.cp = 0,75X 0y X Ny X Ny X 10°= 0,75 x 230 x 43 x 3 x 107°= 22,2 m'feyr,

Q™"

1.2. OHpeI[CHCHI/IC MAaKCUMAJIBHBIX 1 MUHUMAJIBHBIX CYyTOYHBIX PaCX0J0B BOAbL

PacueTrHble pacxo/ibl BOBI B CYTKH HauOOJIBIIETO BOJONOTPEOICHHS HA X03IHCTBCHHO-IUTHEBBIC U
KOMMYHAJIbHBIC HYK/IbI HAJUICKUT OIPEIIEIATH 10 popmyie (4):
QcyT.M&ucc = KCyT.MaKC X QcyT.cp, (4)
rae Keyr - Koo huuuenT cyrouHol HepaBHOMEPHOCTH BOJONIOTPEOIEHHUS, YIUTHIBAOIIMN YK/ )KU3HH
HACEJICHUs, PeKUM pabOThI MPEANPUATHH, CTEeTIEHb OJarOyCTPOMCTBA 31aHUN, U3MEHEHHS BOIOTIOTPEOICHUS
10 ce3oHam rofa u ausam Hezxenu. Cormacno CHull 2.04.01-85 Keyr vake = 1,1 ... 1,3.
Hpunumaem Kcyr yaxe = 1,1 T.K 3a/1aHHas cTeneHb 61aroycTpoiicTsa 31aHuii ABJIsSETCS HAMBBIC-
1IEH, @ YeM BBIIIE CTENEHb 0JIAr0OyCTPOMCTBA, TEM PaBHOMEPHEE MOTPEOICHHE BOJIBI B TEYEHHE CYTOK.
J171s Bcex OCTalbHBIX KaTeropuil BOJIOMOTpeOuTeNei MakCUMaaTbHOE U MUHUMAIILHOE
CYTOYHOE IMOTPEOJICHHE BOABI MOYKHO MPUHSTH PABHBIM CPETHEMY.
Pe3ynbrarel pacuera cBoAUM B Tabmuity 1.

1.3. Onpenenenre pacueTHBIX YaCOBBIX PACX0JI0B
Pacnipenenenne pacxo10B BO/IbI 10 4YacaM CYTOK B HACEJIEHHOM ITYHKTE, Ha IPOMBIIIIEHHOM

MPENNPHUATHH, & TAKXKe B OOIECTBEHHBIX 3[JaHUSIX IPUHUMAaEM Ha OCHOBAHHH PAcUETHBIX TpaduKOB BOIOMO-
Tpebnenus. [Ipu 3Tom nocrapaemcs n30exarb COBIAJACHUS 110 BpEMEHU MaKCUMaJIbHBIX OTOOPOB BOJIbI U3 CETU
Ha pa3Nu4yHble HYXbl. Hampumep, 00eM BOJIbI, HEOOXOIUMBIH TSI TOJTH30BAHUS TyIIIEM Ha MPOMBIIIIEHHOM
MpeanpusaTHH OyJeM 3anacaTh B ClielUalbHBIX aKKyMYJIUpYyIoIuX 6akax. PacueTHsie rpaduku Bogonorpedie-
HUS IPUMEM Ha OCHOBAHUH OMBITA YKCIUTyaTallMH aHATOTHYHBIX 0OBEKTOB (HACETICHHBIX MTYHKTOB, MPOMBIIII-
JIEHHBIX MPEANPUITHI, OOIIECTBEHHBIX 3/1aHui ). Tak, HarpuMep, pacdeTHbIe TPaPUKH 4aCOBOTO BOAOIOTPEO-
JICHUS Ha XO0351ICTBEHHO-TIUTHEBbIE HYXK /bl HACEJIEHUS (KUIION CEKTOpP) BbIOEpEM MO BEIMYMHE MaKCUMAaJIbHOTO
Kod(urmenTa 4acoBoi HEPAaBHOMEPHOCTH BOJIONIOTPEOICHHUS:

Tabnua 1. OnpegeneHue pacueTHBIX CYTOYHBIX PACX0I0B BOJIbI

Hopma Qeyrep
HaumeHnoBanme norpe6 KonmgectBo Qeyrmax
N3mepurens 3
BOJIOTIOTPEONTENEH JICHUS notpedurtenei M /CyT

A. XKumnoit 1 KOMMYHaJIBHBIN CEKTOD 1 xurenn 180 10000 1800 1980
I'ocTuHuIa 1 >xuTEND 90 300 27 29,7
JleTckuii can 1 pebeHoK 70 100 7 1,7
OO0mexunrne 1 >xurtenn 70 200 14 15,4
2Kusiolt cextop 1752 1927,2
b.IIpoMbInieHHBIN CEKTOP 209,1 209,1




XO03.1IUTHEBBIE HYXK/IbI

lNopsiune nexu

1 cmena 21 300 6,3 6,3

2 cMeHa 21 300 6,3 6,3

3 oMena I padoraro- 21 300 6.3 6.3

OcranbHbIe LIEXHA Huu

1 cmena 14 700 9,8 9,8

2 cMeHa 14 700 9,8 9,8

3 cMeHa 14 600 8,4 8,4

TexHoMIOrHYECKUE HY Kb

1 cmena Enquaunna 100 500 50 50

2 cMeHa MIPOTYKIIUH 100 500 50 50

3 cmeHa 100 400 40 40

Pacxox Bonbl Ha i ! Hg;:z:aﬂ 230 43 22,2 22,2

Bcero no HaceneHHOMY MYHKTY A+b 2009,1 | 2189,1
K qmake = A maxe. X B MaKC. (5)

r7ie O yakc - KOOQQHUIMEHT, YIUTHIBAIONINNA CTETIEHb 0JaroycTpoiicTBa 31aHNH, PEKUM pabOTHI TIpe/-
OpUATHIA U Apyrue MectHble yeinoBus. CornacHo [1] O yaxe = 1,2 ... 1,4. [lns 3aganHoM cTeneHu 01aroycTpoii-
CTBa 3/1aHU# (IIEHTPATTU30BaHHOE rOpsiuce BOJOCHAOKEHHE) MPUMEM A yaxe = 1,2. B makc - K03 duitment, yuu-
THIBAIOIINM KOJMYECTBO JKUTEJIEH B HACEIEHHOM IYHKTE, IPUHUMAaEMBIH 110 NpuiiokeHuto 5. B HamieMm ciydae,
ISl HACEJICHHOTO TIYHKTA C YKCIIoM xuteneit 10 Thicsd yenoBek KodQGUIMEHT B yaxe = 1,3.
K q.make = A make. ¥ B maxe-= 1.2 % 1,3 =1,56.
J71s ocTanbHBIX BOJONOTPEOUTENEH B COOTBETCTBUU C HOPMaMHU
BeMIMUKMHY K 4 paxe CUMTAIOT MOCTOSHHOM M HE PACCUUTHIBAIOT.
Pexxumbl BogonoTpedieHus 1)1 pa3IMuHbIX KaTErOpuil BOAONOTpeOUTENEH IPUBEICHBI B IPUIIOKEHUAX
6...8. OHM MOKa3bIBAIOT paclpeesieHUe BObI [0 YacaM CYTOK OT MAaKCHMaJbHOTO CYTOYHOT'O Pacxo/ia B Mpo-
neHTax. Toraa pacxosa Boabl B KaX/Ibli 4ac CyTOK MOKHO OIPENEINTD 110 popMmyIie:
Qq.. = QCyT.MaKC Xp / 100, (6)
Ie P - MPOLEHT CYyTOUYHOrO MOTPeOIeHNUs A1 KOHKPETHOTO Yaca CyTOK.
Pexxum notpeOiaeHust BOJbl HA TEXHOJIOTUYECKUE HYX/IbI IPEANPUATHS CUUTAEM
paBHOMEpHBIM B TeUeHHE cMeHbI. He 3a0ynem, uTo nepBasi CMeHa HaYMHaeTCs B § 4acoB yTpa.
3amac BO/BI Ha Il CO3/Ia€M 3a CUET HAKOIUJICHHsI BOJIbI B Oake-akkyMynsaTope. Bpems 3anonnenus 6a-
Ka-aKKyMyJISITOpa MpUHUMAaeM paBHBIM 4 yacaM B TeUEHHUE Kax a0l cMeHbl (npunoxenue 9). Toraa yacoBoit
pacxo BOJbI Ha IIONOJTHEHHE 3a11aca BOJbI Ha Il OyJIeT paBeH:
Q™" = Q™ ey e | (Mew, X 1) =222/ (3x4) = 1.85 /. (7)
3anosHeHne 0akoB — aKKyMYJISITOPOB Oy/ieM MPOBOJAUTH B YaChl HE COBMA/IAIOIINE IO BPEMEHH C
MaK-CUMaJIbHBIMU OTOOpPAMU BOJIbI U3 CETH.
Bce pacuets! cBoauM B Tabi1.2. B rpade 19 Boruncnensl 00beMbl BOJBI, pACX0IyeMble HaceIeH-
HBIM ITYHKTOM, HapacTaloLIMM UTOTOM. DTH JaHHbIE HaM MOTPEOYIOTCS IIPU ONPEIETICHUH PEryIUpPYIOIIEro
o0beMa Oaka BOJJOHATIOPHOM OAaIrHuU.
CyMMHupY$ 110 TOPU30HTAIIM PacXo/Ibl BCEX BOAONOTPEOUTENCH, MOIyUYUM pacipeieIeHue MaKCUMallb-
HOT'O CYTOYHOT'O pacxojia HaCEJIeHHOI0 IMyHKTa 10 YacaM CYTOK. BbiienM cTpoky, B KOTOPOIl 4acOBOM pacxon
HACEJIEHHOI'0 MIyHKTa MaKCUMaJbHBINA. Hac, KOTOpOMY COOTBETCTBYET 3Ta cTpoka (c21 1o 22 vacos),






Tabnuua 2. Onpenenenue pacyeTHBIX YaCOBBIX PACXOJ0B B CYTKH MaKCUMAaJIbHOTO BOJIOTIOTPEOICHUS

IIpombllTIEHHOE NTPpEAIPUSATHE

Hacer Kunoii I'ocTunwnna Herckuii can Oo0mexurue X03.MUThEBBIC HYKIbI Texn. 2Q Ha 2Q w
CYTOK CEKTOD Mpe/B. OKOHUY.
I'op.uexu Ocrt.uexu HYXbI Iyl
Yac % M /d % M /a % M /a % M /a % M /a % M /g M /a M /a M /a M /a M
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 18 19
0-1 2,44 | 47.02 0,2 0,06 - - 0,15 0,02 12,05 0,76 6,25 0,61 6,25 54,72 - 54,72 54,72
1-2 1,36 | 26,21 0,2 0,06 - - 0,15 0,02 12,05 0,76 | 12,50 1,22 6,25 34,52 1,85 36,37 91,09
2-3 1,26 | 24,28 0,2 0,06 - - 0,15 0,03 | 12,05 0,76 1250 | 1,23 6,25 32,61 1,85 34,46 125,55
3-4 1,36 | 26,21 0,2 0,06 - - 0,15 0,02 | 12,05 0,76 18,75 | 1,84 6,25 35,14 1,85 36,99 162,54
4-5 1,61 | 31,03 0,5 0,15 - - 0,15 0,02 12,05 0,76 6,25 0,61 6,25 38,82 1,85 40,67 203,21
5-6 2,75 | 53,00 0,5 0,15 - - 0,25 0,04 12,05 0,76 | 12,50 1,22 6,25 61,42 - 61,42 264,63
6-7 4,13 | 79,59 3,0 0,89 50 0,39 0,30 0,05 |12,05 0,76 1250 | 1,23 6,25 89,16 - 89,16 353,79
7-8 533 102,72 | 5,0 1,49 3,0 0,23 | 30,00 | 4,62 | 15,65 0,98 18,75 | 1,84 6,25 118,13 - 118,13 471,92
8-9 6,42 | 123,73 | 8,0 2,38 15,0 | 1,16 6,80 1,05 | 12,05 0,76 6,25 0,61 6,25 135,94 - 135,94 607,86
9-10 6,24 | 120,26 | 10,0 2,97 55 0,42 4,60 0,71 12,05 0,76 | 12,50 1,22 6,25 132,59 - 132,59 740,45
10-11 | 5,52 |106,38 | 6,0 1,78 3,4 0,26 3,60 0,55 12,05 0,76 | 12,50 1,23 6,25 117,21 - 117,21 857,66
11-12 | 4,92 | 94,82 | 10,0 2,97 7,4 0,57 2,00 0,31 12,05 0,76 | 18,75 1,84 6,25 107,52 - 107,52 965,18
12-13 | 3,82 | 73,62 | 10,0 2,97 210 | 1,62 3,00 0,46 |12,05 0,76 6,25 0,61 6,25 86,29 1,85 88,14 1053,32
13-14 | 3,58 | 68,99 6,0 1,78 2,8 0,22 3,00 0,46 12,05 0,76 | 12,50 1,22 6,25 79,68 1,85 81,53 1134,85
14-15 | 3,32 | 63,98 5,0 1,49 2,4 0,18 3,00 0,46 12,05 0,76 | 12,50 1,23 6,25 74,35 1,85 76,20 1211,05
15-16 | 4,06 | 78,24 8,5 2,52 45 0,35 3,00 0,47 |15,65 0,98 | 18,75 1,84 6,25 90,65 1,85 92,50 1303,55
16-17 | 4,51 | 86,92 55 1,63 4,0 0,31 4,00 0,62 12,05 0,76 6,25 0,52 5,00 95,76 1,85 97,61 1401,16
17-18 | 4,29 | 82,68 5,0 1,48 16,0 | 1,23 3,60 0,55 | 12,05 0,76 1250 | 1,05 5,00 92,75 1,85 94,60 1495,76
18-19 | 5,72 | 110,24 | 5,0 1,49 3,0 0,23 3,30 0,51 | 12,05 0,76 1250 | 1,05 5,00 119,28 1,85 121,13 | 1616,89
19-20 | 5,70 | 109,85 | 5,0 1,48 2,0 0,15 5,00 0,77 | 12,05 0,76 18,75 1,57 5,00 119,58 - 119,58 | 1736,47
20-21 | 6,07 (116,98 | 2,0 0,59 2,0 0,15 2,60 0,40 |12,05 0,76 6,25 0,53 5,00 124,41 - 124,41 | 1860,88
21-22 | 6,67 | 128,54 | 0,7 0,21 3,0 0,23 | 18,60 | 2,86 | 12,05 0,76 1250 | 1,05 5,00 138,65 - 138,65 | 1999,53
22-23 | 5,88 (113,32 | 3,0 0,89 - - 1,60 0,25 |12,05 0,76 12,50 | 1,05 5,00 121,27 - 121,27 | 2120,80
23-24 | 3,04 | 58,59 0,5 0,15 - - 1,00 0,15 |15,65 0,98 | 18,75 1,58 5,00 66,45 1,85 68,30 2189,10
Wroro | 100 | 1927,2 | 100 | 29,70 | 100 7,70 100 15,40 | 300 18,90 300 28,00 | 140,00 | 2166,9 22,20 | 2189,10




OyZIeT pacueTHBIM, a BCE pacXo/Ibl, BXOSIINE B 3Ty CTPOKY, HOCST Ha3BaHUE pacyeTHHIX pacxoaoB. 1o
3TUM pacxojaM IPOU3BOASIT TUIPABIMUYECKUN pacueT MarucTpajlbHONW BOJOIMPOBOAHOM CETU HACEIEHHOTO
myHkTa. OJHaKO, MAKCUMAIIbHBIE YaCOBBIE PACXOIbI OTACIBHBIX MOTPEOUTENCH MOTYT OBITH OOJIBIIIE pacyueT-
HbIX. [lo3TOMY /17151 OTAENBHBIX MOTPEOUTENEH TOMUMO PACUETHOTO PAacXo/ia BOJBI CIEyeT ONPEaesITh MaK-
CUMAJIbHBII pacxoj, o KOTOpOMY MOAOUPAIOT TUaMETPbl TPYO OTBETBICHUH, MOAAIOIINX BOLY U3 MAarucT-
paJIbHOM CeTU HEMOCPEACTBEHHO K OTPEOUTENIO.

HOJ'Iy‘leHHBIe PaCUCTHBIC U MaKCUMAJIBHBIC PaCcX0dbl CBEAEM B Tab.3.
Ta6J'II/II_[a 3. PacueTHble 1 MaKCUMaJIbHBIC pacxoJbl BOJAbI B CYTKH

MAaKCHUMAJIBHOTI'O BOI[OHOTpC6HeHI/I$I

PacuerHbie pacxoinl MakcumMabHbIE
HaumeHoBaHue motpedHTEICH BOJIBI pacxo bl BOJIbI
M /a a/c M /a a/c
1 4 5 6 7
Kusoit cextop 128,54 35,71 128,54 35,71
T'octuHuia 0,21 0,06 2,97 0,82
JleTckuii can 0,23 0,06 1,62 0,45
OO01exurue 2,86 0,79 4,62 1,28
[Tpom. ipemp. 6,81 1,89 10,92 3,03
HaceneHHbli MyHKT 138,65 38,51 138,65 38,51

Jluist yio0CTBa TIOCIEYIOIIMX BEIYUCIEHUH PacXoIbl BOJIBI B Ta0J.3 IPUBEICHBI B M /4 H B JI/C.

(1 /e = 3,6 M 1).

2. IlocTpoenue rpaduka BoAONOTPeOJEeHU 110 YACAM CYTOK JIJISI HACEJIEHHOI0 MYHKTA.

I'padux BogomoTpeOIeHns o 4acaM CYTOK JJISl HACEIEHHOTO IMTyHKTa CTPOUM, OTKJIA IbIBasI 1O
OCH OpJIMHAT Yachl CYTOK, a M0 OCH a0CLUCC YacOBBIE PACXOIBI BOJIBI B HACEICHHOM ITyHKTE (Tabi.2, cronber

3
Q,m/y
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18). [TocTpoenHslii rpaduk NpUBEACH Ha pHC.2.
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Puc.2. I'paduku BoonoTpedbaeHUs HACENEHHOTO MyHKTa U MOJjaud BOJIbl HACOCHBIMM CTaHLIUSAMU: | -
rpaduk BojonoTpedaeHus; 2 - rpaduk mojaun BoJibl HACOCHON CTaHIIMEH MepBOTo MoabeMa; 3 — rpaduk noaa-
YK BOJbl HACOCHOM CTaHLIMEN BTOPOTO MOAbEMA.

3. OnpeaeaeHue pexxuMa padoTbl HACOCHLIX CTAHIAMN.

Jnst HacocHo# cranumu niepBoro noabema (HC 1) pesxum paboTsl B TeUeHHE CYTOK Ha3HaYaeM

PaBHOMEPHBIM.

HII

Q™'.=0Q

evrmaxe/ 24 =2189,1 /24 =912 M/,

HIIT o )
rae Q  cyr.makc — MAKCUMAIbHBIA CYTOYHBIA PaCX0/ HACEIEHHOIO IYHKTA.

(8)




Jlnst HacocHoU cranmuu BToporo moabema (HC II) rpaduk momauwm BOABI, O BO3MOXHOCTH,
JOJDKEH COBIAaTh ¢ rpa)iKoM BOAOIMOTPEOIECHUST HACEIICHHOTO MTyHKTa. AHAIM3UPYs rpaduK BogomoTpeodsie-
HUS TIpUMEM TpH pacueTHbIX pexkuma padotsl HC II (MokeT ObITh M MeHbIe U Oonbiie). [1epBolil pexxum —
MUHHMMaJIbHAs MoAayda Bojbl B iepuoj ¢ 0 10 6 yacoB. BTopoil pexxum — cpefusis mojaya BOAbl B MEPUOIBI C 6
no 7,c 12 no 18 u ¢ 23 1o 24 yacoB. Tpetuil pexxuM — MakCUMaJlbHAsI M0j/laya BOJIbI B iepuoabi ¢ 7 10 12 u ¢ 18
110 23 yacoB. COOTHOILIIEHUE MEXY MOIauaMu [pumem:
Hcl Hell
Q g .Makc / Q 4y .MHUH = 3
Hell Hell
Q g.cp/Q 9 .MUH = 2
OTU COOTHOLIEHUS MOTYT OBITh M HHBIMH, HO, IIPU UCHOJIb30BAaHUH OJMHAKOBBIX HACOCOB, 00s-
3arenpHO KpatHbiMu 1; 1,5; 2; 2,5; 3; 3,5 u T.1. Hanpumep, ecnu mpu MUHUMAaIIbHOH TIoaue Oynet paboTarhb
JIBa HacOCa, a MPU MaKCUMAaJlIbHOM — ISTh, TO COOTHOIICHHUE MEX/1y IOJa4yaMu COCTaBUT 2,5.
[Tomagy otHOTO Hacoca ONpeneInM 1mo GopMmyIe:
HII - .
Qu.Hac=Q cyr.mMakc/ ) (Nixti), (9) rme nj — KOJIMYECTBO PaOOTAOIIUX HACOCOB; t j —
BpeMsi pabOoThI TaHHOTO KOJMYECTBAa HACOCOB B Hacax
CYTOK.
B MIEPBOM MPHUOIMHKEHUN OYIeM CUYUTATh, YTO MUHUMAIIBHYIO TI0J]Ja4y OCYIIIECTBIIICT OJIUH Ha-
coc, TOT/Ia IIPH CpeIHe mojaye HeOOXOAUMO JIBa HACOCa, a MPU MaKCUMAaIbHOU —3TpI/I.
Qu.Hac =2189,1 / (1x6+2x8+3%x10) =42,1 M /4.

[TpunsThIe TpaduKH 1M01a4YM HACOCHBIX CTAHLIUH NMPUBEIEHBI HAa pHC.2.

4, OnpeaeseHye BMECTHMOCTH Pe3epBYapoB YUCTOH BOALI H 00LeMa 0aKa BOJOHAIIOPHON 0AIITHHA.

4.1. Onpenenenue BMECTUMOCTH Pe3€pBYapOB YUCTOM BOIBI.

BmectumocTts pezepByapoB urctoil Boabl (PUB) Haiinem, kak cymmy Tpex 00beMOB BOJIBI: pery-
JUPYIOLIEr0 00beMa, 3alacHOro 00beMa Ha COOCTBEHHBIE HY)KJIbl OYMCTHBIX COOPYKEHUH M HENPUKOCHOBEH-
HOTO 3aIIaCHOr0 00beMa Ha MPOTHUBOMOKAPHBIE HYK/IbI.
Perynupytomumii o0beM omnpenenseM, cornoctasiiss npuTok Boasl B PUB (mogaua HC I) u ot6op
Bozbl u3 PUB (momaya HC II). Pacuet npoBoaum TabaudnbM ciocoOom (Tabi.4). 3anocum B rpady 3 B uHTe-
rpaibHOM (cymmapHoM) Buze nogauy HC I, a B rpady 4 - HC II. Paznuna Mex 1y HUMU JTa€T HaM TeKyllee
3HaYeHHE 00beMa BOJbI aKKYMYJIHPOBAHHOTO B pe3epByapax YucToi BoAbl. MICKOMBIH perynupyroniuii oobem
MOJIYYUM, KaK CyMMY MaKCHUMAaJIbHOTO MOJIOKHUTEILHOTO U MAaKCUMAaJIbHOTO OTPUIIATENLHOTO (110 a0COMIOTHOU
BEJIMYMHE) 3HAYCHUI TEKyIero o0bemMa BoJIbl B pe3epByapax. OTpHIIaTeIbHBIX 3HAYEHUNH MOXKET U HE OBITh.
WP er = 301,67 + 7,17 =308,8 m”.
3amacHoli 00beM BOJIbl HA COOCTBEHHBIE HYKbl OUUCTHBIX COOPYKEHUN OPUEHTHUPOBOYHO MPH-
MeM paBHBIM 7% OT CYTOYHOTO MOTPEOJICHUS BOJIBI:
WP, . =0,07 x 2189,1 = 153.2 m°.
HenpukocHOBEHHBIN 3anac BOJIbI HQ POTHBOIIOKAPHBIE HYIK/IBI HaieM 1o ¢popmye:
quBHmK.: 2W + 3(3,6 X Ny XQnosk — QHC 1), (10) rne ZW — MakcuMalibHasi CyMMa MoTpeOIeHus
BOJIBI 32 TpU Yaca nojipsia (mo rpaduxy BogonoTpedie-Hus 310 nepuoa ¢ 7 A0 10 4acoB); Ny — pacueTHOe
KOJIMYECTBO OJJTHOBPEMEHHBIX MTOXKAPOB; (5% — PACUETHBIN
P3CXOZL BOJIb Ha HAY)KHOE MOKAPOTYLICHHE B n/c; QHc 4 — [10/1a4a HACOCHOM CTAHIIMM MEPBOTO MOJbEMA B
M /4.
WP = (118,13+135,94+132,59) + 3(3,6 X 2 x 15— 91,21) = 336,3 m".
WP = WP+ WP+ WP =308,8 + 153,2 + 336,3 = 789,3 "

Tabnuia 4. OnpeneneHue perympyronmx o0beMOB pe3epByapoOB YUCTOW BOIBI M 0aKa BOJOHAIIOPHOM
OanrHu

Yacer | O0wvem notpebdne- | O6beM nogauu Oopem mo- N3menenne oobema H3menenue oobema
CYTOK HUSA HCI Iflleg?l BoJbl B PUB BOJIbI B Bb
Yac M M M M M
1 2 3 4 S 6
0-1 54,72 91,21 42,1 49,11 - 12,62
1-2 91,09 182,42 84,2 98,22 - 6,89
2-3 125,55 273,63 126,3 147,33 0,75




3-4 162,54 364,84 168,4 196,44 5,68
4-5 203,21 456,05 210,5 245,55 7,29
5-6 264,63 547,26 252,6 294,66 -12,03
6-7 353,79 638,47 336,8 301,67 - 16,99
7-8 471,92 729,68 463,1 266,58 - 8,82
8-9 607,86 820,89 589,4 231,49 - 18,46
9-10 740,45 912,10 715,7 196,40 - 24,75
10-11 857,66 1003,31 842,0 161,31 - 15,66
11-12 965,18 1094,52 968,3 126,22 3,12
12-13 1053,32 1185,73 1052,5 133,23 - 0,82
13-14 1134,85 1276,94 1136,7 140,24 1,85
14-15 1211,05 1368,15 1220,9 147,25 9,85
15-16 1303,55 1459,36 1305,1 154,26 1,55
16-17 1401,16 1550,57 1389,3 161,27 - 11,86
17-18 1495,76 1641,78 1473,5 168,28 - 22,26
18-19 1616,89 1732,99 1599,8 133,19 - 17,09
19-20 1736,47 1824,20 1726,1 98,10 - 10,37
20-21 1860,88 1915,41 1852,4 63,01 - 8,48
21-22 1999,53 2006,62 1978,7 27,92 - 20,83
22-23 2120,80 2097,83 2105,0 -7,17 - 15,80
23-24 2189,10 2189,10 2189,1 0 0
Perynupyronmii 06beM 308,84 34,6

1bl. BeiOupaeM J1Ba KpyriibIX pe3epByapa U3 MOHOJIUTHOTO JKe1e300€TOHa BMECTUMOCTBIO 110 400 M~ KaX/Iblil.
Juametp pesepByapoB 13 M, BbicoTa 3,7 M. PezepByapsbl JenaroT nosy3ariay0ieHHBIMU € 3aIIUTHONW HACHINbIO
cBepxy. B cooTBeTcTBUU ¢ pacyeTHOH cxemolt pe3epByapa (puc.3) onpeaesuM MaKCUMalbHO BO3MOKHYIO TITy-

4.2. Onpenenexue 4ncia U pa3MepoB Pe3epByapoOB YUCTON BOJBI.

Uucno pesepByapoB JOIKHO OBITH, 1O BO3MOXXHOCTH, HAUMEHBIIUM, HO HE MeHee NBYX. [lo
npwiokeHnto 10 mogdéupaeM KOJIMYECTBO U pa3Mephl MOIXOISAIINX 110 00hEMY THIIOBBIX Pe3epBYapoB JIs BO-

6I/IHy BOABI B HCM U IIPOBCAEM BBICOTHYIO ITPUBA3KY.

Puc.3. PacueTHas cxema pezepByapa 4UCTOU BOJBI.
MakcumanbHas TIyOMHA BOJIBI B pe3epByape:
h=awP™/nwD’=4 x 789,3/2 x 3,14 x 13°=2,97 u.
OTMmeTKa NOBEPXHOCTH 3EMIIM B MECTE PACIIOJIOKEHUS PE3EPBYAPOB, COIVIACHO IJIAHY HACEJIEH-

\Dom DIAKC.

—— h

\I/mta PUB

Ve

D(L)

Horo myHkKTa (puc.1), cocrasmnser 33,5 m. OTMeTKa qHA pe3epByapa OyIeT paBHa:

V 12 PUB = Vo, semmn — H/2=33,56-3,7/2=32,15m.

OTMeTKa MaKCUMaJIBHOTO YPOBHSI BOJIBL:

VBOHBI MakKc = VIIHa PUB + h = 32,15 + 2,97 = 35,12 M.

4.3. OnpeneneHre BMECTUMOCTH Oaka BOJAOHAIIOPHOM OariHu.

TI0B. 3€DLTH




BwmectumocTs 6aka BogoHanopHoit Oamran (BB) onpenenseM, kak cymMMy peryivpyroimero o0b-
€Ma | 3aacHoro o0bemMa BOJIbI Ha TIOKAPOTYIIECHHUE.

Perynupyromuii o00beM omnpeneanM, cormocTaiisas mpuTok Boasl B Bb (mogava HC 1) 1 ot6op
Bo/bI 13 BB (moTpebnenue BobI HACEICHHBIM ITYHKTOM).

Pacuer nmpoBouM TabuaHBIM criocoOoM (Tabm1.4). 3anocuMm B rpady 2 B MHTETPAIBHOM BHJIE ITOTPEO-
JICHHWE BOJIbI HACEIIEHHBIM ITYHKTOM (TiepernuchiBaeM crober 19 tadmn.2). [Togaua HC II y Hac yxe ecthb B Tpade
4. Pa3Huua Mexxay HUMHU JaeT HaM TeKyllee 3HaueHue 00beMa BOJbI, KOTOPBIM MOMIKeH ObITh B Oake BOJOHA-
nopHO¥ Oarnrau. VICKOMBIN perynupyromuid 00beM MOTydnuM, Kak CyMMY MakCHUMAaJIbHOTO IOJOXHUTEILHOTO H
MaKCHMAIILHOTO OTPHIATEIILHOTO (o agcon}oTHoﬁ BEJIMYMHE) 3HAUCHUN TeKyIIero oobema BoJIbl B Oake.

W per. = 24,75 + 9,85 = 34,6 m".

O6beM BOABI HA MOKApOTYILIEHUE, 3amacaeMblii B 0ake BOJAOHANOPHOM OaliHM, JOJIKEH 00ecleuyuBaTh
JNECATUMHHYTHOE TYIIEHUE OJJHOTO HAPYKHOTO U OJTHOTO BHYTPEHHETO IMOKapa Mpy OJJHOBPEMEHHOM Hau-
OosbIeM pacxozie BOABI Ha ApYIUe HYMIBI HACETCHHOTO IyHKTa:

w? nox.= 0,6 (Qrox * 0 HH(,;K + Qun )» (11) rae - qposx. — pacU4eTHBIN pacxo BOJIbI HA HAPYKHOE
MOXKapOTYyIIEHUE, TPUHUMAEMBII COTIIaCHO MpUJI0-keHuto 11 (B HameMm ciuydae quox, = 15 11/c); qBHHmK. -
pacydeTHBIN pacxo/1 BOAbI HA BHYTPCHHEE MOKAPOTYIICHUE

BH
(corIacHO MPUIIOKEHUIO 12, MPUHUMACM (  pox. 2,9 J/C);

Qun MaKCHUMAaJIbHBIA pacxo/l HACEICHHOT O, ITYHKTa, paBHbIi 38,51 1/c (cm.Tabma.3).

W 0= 0,6 (15 +2,5+38,51) = 33,6 m".
0 0 0 3
W = W™ per + W™ o = 34,6 +33,6 =702 ",

4.4. Onpenenenue pa3MepoB 0aka BOJOHAIIOPHON OalTHH.
PesepByap mim 6ak BOJAOHAIIOPHOM OalllHU OOBIYHO JENAIOT IIMJIMHIPUYSCKIM. MaKCHMaIbHYIO
[IyOMHY BOJIbI B 0aKe ONPEEIISAIOT 110 3aBUCUMOCTH:
h = awP™ | D%,
OTHoleHNe HANOOMBIICH NTYOMHBI BOJIBI B 0ake K quameTpy Oaka jexut B penenax ot 0,8 1o 1,2. B
HIEPBOM MPHOIMKESHUH IPUMEM 3TO COOTHOIIeHUE paBHbIM 1. Torna h =D u ¢popmyna npumer BU:

D3:4WB 6/1'rD; .
D°=4W™ /m=4%x702/3,14=89,43 m";
D =4,47 m.

Oxkpyriaum nHaMzeTp JI0 TIOJTyMETpa B 6nn2>1<aﬁmy}o ctopony. D =4,5 m.
h=4WP"™ /D" =4 x70,2/3,14 x 4,5 = 4,42 m;
h/D=442/45=0,98.

h
, D
g rd
Puc.4. PacuetHas cxema 6aka BOJIOHAIIOPHOM OaIIHU.
5. TpaccupoBaHHE MATHCTPAJbLHOI BOJOIPOBOAHOI ceTH. OnpeaeieHne MeCTONO0JI0KeHUS

BOAO-IIPOBOTHLIX COOPVY/KEHHUIA.

MarucTtpaibHyI0 BOJOTPOBOIHYIO CETh TPOCKTUPYEM KOJIBIIEBOM TaK, YTOOBI OHa PABHOMEPHO OXBAThI-
BaJIa palilOHbI KUJION 3aCTPOUKH HACEJIEHHOTO MTyHKTA.
MaructpalibHyI0 CeTh MPOKIAIbIBAEM I10 KpaTyaiilieMy HarnpaBiIeHUIO BOJIM3H aBTOAOPOT U MPOE3/I0B,
IPSIMOJIMHEMHO, MTapaJUIEIbHO JIMHUAM 3aCTPOUKH. [Iepeceuenue mpoe3 0B BBINOIHAEM O IPSIMBIM YTIIOM.
MecTomnonoxeHre B0103a00pHBIX COOPYKEHUH (apTe3naHcKas CKBaKMHA) y Hac 3aaaHo. Ha-
COCHYIO CTaHIIMIO TIEPBOTO MO IheMa COBMEIIAEM CO CKBAXXHMHON. OUNCTHBIC COOPYKEHHUSI, Pe3epBYaphbl YHCTON



BOJIbI M1 HACOCHYIO CTaHIMIO BTOPOTO MOJbEMA PACIIONaraeM B HEMOCPEICTBEHHOM 0M30CTH OT HACOCHOM
CTaHIIMH MEPBOTO MoAbeMa. BoloHAMOpHYIO OalllHIO YCTaHABJIMBAEM B Ha4yalle MaruCTPAIbHON BOJOIIPOBO/I -
HOM CeTH, JKeIaTeIbHO Ha BEICOKUX OTMETKAaX MECTHOCTH.
Ha mutan HaceneHHOTo MyHKTa HAHOCHUM TPacCy MarucTpaibHOU CETH U 0003HAYaeM MECTOIIOIOKEHHE
BOJIOTIPOBOAHBIX COOPYKEHHUH (pHC.S).
CocpenoTo4eHHBIE OTOOPBI BOJIBI U3 MAaruCTPAIBHON CETH HA HYXKJbI OOINECTBEHHBIX 3JaHUA U
MPOMBIIIIEHHOTO IPEINPUITHS HAMEYaeM Ha MEPEeKPECTKax YJIHI[ B HEIIOCPECTBEHHOM OIM30CTH OT HUX.
MarwuctpaibHOE KOJIBIIO pa30MBaeM Ha PacueTHBIC YYACTKH, Y3JIOBBIE TOUYKH KOTOPBIX YCTaHAB-
JMBAEM B MECTaxX COCPEAOTOUYEHHOT0 OTOOpa BOABI M3 CETHU M Ha MEPEeKpecTKax YN, HO He Oojiee ueM uepe3
400...600 meTpoB. Y310BbI€ TOUKHA HYMEPYEM I10 YACOBOW CTPEJIKE, HAUMHAS C BOJIOHATIOPHON OalIHu.
Hameuaem HampaBieHue IBHXKEHUS BOJABI B MarkCTPaJIbHOM CETH M Ha3HA4YaeM TOUYKY BCTpeud
NOTOKOB (IMKTYIOIIYIO TOUKY). Kak mpaBuiio, 3To OyneT y3noBas Touka Haubosiee OTAalIeHHAs OT Havyaja CEeTH.
B HameMm ciydae Takoi TOUKO# OyzaeT y3en 6.
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Puc.5. Pa3zmenienne Ha miaHe Tpacchl MaruCTpaabHON BOJOIPOBOIHOM CETH.
1-ouncTHBIE COOPYKEHMS; 2-HACOCHAs CTAHIIMSI IEPBOTO MOAbEMA; 3-HaCOCHAs CTaHIUs BTOPOTO MOb-
ema; 4-pe3epByapbl YHUCTOM BO/IbI; 5-BOJJOHATIOPHAS OAIITHSL.

6. Pacuet BOIOBOI0OB

CoopyxeHus ISl TPaHCTIOPTUPOBAHUS BOJIBI OT UCTOYHHKA K O0BEKTY BOJIOCHAOKEHHS HA3bI-
BalOT BOJIOBO/IAMU.
KonuuectBo nuHuit BOAOBOAOB HAJIC)KUT MPUHUMATDL C YUCTOM KAaTCTrOPUU CUCTCMBIL BO,Z[OCH8.6)K€HI/I}I )41
0YepEeTHOCTH CTPOUTENbCTBA (Mpuioxkenue 17). [IpuHuMaeM 1yist BTOpOi KaTeropyuu HaJIeKHOCTH JIBE TUHUN
BOJ/IOBOJIOB.



BonoBonpbl, Kak MpaBuilo, paCCUUTHIBAIOT HA CPEAHUI 4aCOBOM PacXoj B CYTKM MaKCHUMAJIBHOI'O BOJO-
notpebneHus. B HaiieM citydae 3TOT pacXo]l paBeH:
Quicp. = Q" eyravaxe/ 24 = 2189,1/ 24 =912 v/,
Qep. = 91,2/3,6 =24 .33 n/c
Tak kak BOJOBOJIOB J[Ba, TO PaCUYETHBIA Pacxoj KaXJA0ro BoJoBoAa coctaBut 12,7 n/c. BomoBoas! BbI-
NOJHUM U3 cTanbHBIX TpyO. Ilo mpunoxenuto 12 BeIOepeM cpenHee 3HAYCHHE HKOHOMHUYECKOTO (hakTopa O B
3aBHCUMOCTH OT reorpaduyeckoro moJjio’KeHUs HACEJIeHHOTo NMyHKTa. PocToBckas o0nacTh (CM. 3agaHue) Ha-
xomutcs Ha ore Poccun, cienoBarensHo, D = 1. B cooTBeTcTBHM ¢ mpriiokeHueM 13 (crampHbIC TPYOBI) yC-
JIOBHBIN IMaMeTp BOJAOBOJIOB IPUHUMAEM PaBHBIM 125 mm.
Onpenenum MoTepu Hamopa B BOJOBOJAX MPHU Pa3IUYHBIX PEXKUMAaX BOJIOMOTPEOICHHUS.
[Tpu MakcuMalbHOM BQIOMOTPEOICHUH HACEIEHHOTO IYHKTa OT HACOCHOW CTaHIIMHM BTOPOTO MoIbeMa B
BO/I0BOJIBI MocTymaeT 126,3 M /4 (cM. puc.2), uto coorBeTcTBYeT 35,08 11/c mnm 17,54 1/c Ha KaXKblit BOIOBO/I.
[Torepu Hamopa onpenensiem 1o ¢opmyne 12. _
h=KxAxqg xL, (12)
rae: K — monpaBouHbIit K03 PUIMEHT, 3aBUCAIIUN OT CKOPOCTH JBUKECHHSI BOJIBI B TPYOOIIPOBOIC U
MaTepuaia TpyoonpoBoia; A —yaeabpHOe CONPOTUBIEHHE TPYOOIIPOBOAA;  — pacxo Bojbl B Tpybomposoae; L
— JUTMHA TPyOOTIPOBO/IA.
BenmnunHy ckopocTH HaliieM U3 BBIpaXKEHUA V= ( X m, rae m = 4/1Td2.
3HaueHus A ¥ M NpUHUMAEM 10 npuiiokeHuto 15. J{ns cranpHeix TpyO quamerpom 125 Mmm: m =
0,072; A=7636 x 10"
v =17,54 x 0,072 = 1,26 m/c
3unauenue kodpdunrenta K naitnem u3 npunoxenus 16, mpuberayB npu HeOOXOAUMOCTH K
uH-Tepnossinuu. K = 1,0.
hy=1,0x7636x 10° x 17,54° x 285=6.7 m
[Tpu moxxapoTyIIeHUH pacxo/1 BOABI B BOJIOBOIaX HEOOXOAUMO YBEIMYUTh HA BEJIMYUHY IPOTHU-
BOIOKapHOT'0 Pacxo/ia, MPUHUMAEMOTrO Mo MpuiIokeHuto 11 (B HameM ciyyae BO3MOXHO JIBA OJJHOBPEMEHHBIX
Mo’kKapa ¢ Pacxo/I0M BOJIbI Ha KaXABIN TOXKap (rox. = 15 J1/c). Pacxoa Boabl B 0IHOM BOJOBOJIE NP TYIICHUH
no>kapoB coctaBut 17,54 + 15 =32,54 n/c.
v =32,54 x 0,072 = 2,34 m/c
K =10
hy=1,0 x 76,36 x 10°° x 32,54” x 285 =230 m
[Tpu mpokstaike BOJIOBOIOB B JIBE MJIM 00Jiee TUHUN U 0OIIUX BOI03a00PHBIX COOPYKEHHUAX, MEXKTY BO-
JIOBOJIAMH YCTPauBaIOT MEPEKIIFOUEHMS, IPU 3TOM B ClIy4yae aBapyH Ha OJJHOM M3 BOJOBOJIOB MTO/1a4y BOJIbI Ha
X035ICTBEHHO-ITUTHEBBIE HYK/IbI CHUKaeM Ha 30 % pacueTHOro pacxoja, a Ha IPOU3BOJICTBEHHBIE HYKbI - 10
aBapuitHOMy rpaduky (cM. 3aJaHue).
Oas. = 0,7 Qx.n. + 0,7 Qmp.
Qas. = 0,7 x 35,08 = 24,56 n/c
KonuyecTBo nepexiiroueHuit (mepeMbIuek) MEeX1y BOJOBOJAMHU OTPEIEITUM UCXOIS U3
YCIIOBHSI paBEHCTBA OTEPb HAMOPa B BOJAOBOJAX IMPY HOPMAJIBHOM AKCIUTyaTalliy U MPU aBapyuU Ha OJHOM M3
BO/IOBO-JI0B. J[J1s IByX MapaJijiesIbHbIX BOJOBOOB YMCIIO YYaCTKOB MEPEKIIOYEHHUH MTPH OJMHAKOBOM HX
JMaMeTpe U IJIMHE MOKHO ONPEIENUTh U3 YPABHEHUS:
2,, 2 p
n=3an./(q - Cas )a (13)
rJ€: N — YUCJIO YYaCTKOB MEPEKITIOYEHUM; (a5, — PACXOJI BOJBI IPU aBAPUU; ( — PACX0J1 BOJIbI IpU
HOPMAaJIbHOM SKCILTyaTaluu.
n=3x 24,562/ (3508°%-2456%)=
2,88 IIlpyHMMaeM TpH y4acTKa IEPEKITFOUECHNMN.

7. T'uapaBandeckuii pacyeT MArncTpaJLHOH BOJTOIIPOBOJTHOM CETH.

I'mppaBnuuecknii pacyeT MarucTpaabHON BOJOIPOBOJHOM CETH B CIIy4ae PacloI0KEHU BOJIOHAIIOP-
HOU OalTHM B Hayajle CEeTH MPOBENIEM ISl IBYX OCHOBHBIX PEKHMOB pabOThl CHCTEMBI BOJOCHAOKEHUS:

MakcuManbHbIA 4acOBOM pacxo BOJbI HA BCE HYX /bl HACEJIEHHOTO ITYHKTA B CYTKH MAaKCHUMaJIbHOTO

BOJIOTIOTPEOJICHHUST;

To ke, HO U TYLLIEHUU [10KAPOB.



7.1. IloaroroBka K ruJpaBIn4ecKOMYy pacyery.

[TorpeGienne BOABI KHUIBIM CEKTOPOM B TOPOJICKHUX BOAONPOBOJAX OOBIYHO MPUHUMAIOT MO YIPOIIEH-
HOMU cXxeMe, KOTOpas YCIIOBHO JOIYCKAeT, 4YTO OTOOP BOJBI B )KUJIbIE 3[JaHUS IPOUCXOAUT PABHOMEPHO I10 TN -
He ceTd. Toraa KoJMuecTBO BOJBI, OTOMpaeMoe Ha KaXIOM pPacyeTHOM y4acTke, OyJIeT MpOMOpLHUOHATIBHO €ro
JUIMHE U HAaJIMYMIO JKWI0H 3acTpoiiku. O0a 3Tu (hakTopa yUMTHIBAET TaK Ha3blBaeMasl «yCJIOBHAs JAJIMHA» y4acT-
Ka. [Ipu oTCyTcTBHM KWIIOK 3aCTPOMKH YCIOBHYIO JUIMHY Y4acTKa IPUHUMAIOT paBHOU Hyiro. Ecin xuiias 3a-
CTPOMKa MMEETCS TOJIBKO C OJHOW CTOPOHBI Y4acTKa, TO YCIOBHYIO JJIMHY Y4acTKa IPUHUMAIOT PABHOU Ireo-
METPUYECKOM JUIMHE 3TOro ydacTka. Eciu xumas 3acTpoiika MMEETCs ¢ IByX CTOPOH OT y4acTKa, TO YCIOBHYIO
JUIMHY y4acTKa IPUHUMAIOT PAaBHOM YBOCHHON IT'€OMETPUYECKON JUIMHE ATOrO y4acTKa.

Hcxons U3 BBIIEU3I0KEHHBIX TONYIIEHUH, MOKHO BBIYUCIIUTD YAEIbHBIN ITyTEBOM PACXOJ BOIBI, T.€.

pacxoa BOJbI, 0T6HpaeMHI>i C CJMHHUIIBI YCJ'IOBHOI‘/'I JJINHBI MaFHCTpaHBHOﬁ CCTH.
JKHII.C.

Oymoyr. =4 /ZL VCIL. (14)

KUIJI.C. o
rzae q — PacUETHBIH PacXo/1 BOJBI KHUJIOTO CEKTOPA HACENEHHOTO TYHKTa; 2L yeyy — CyMMa yCIOBHBIX UTMH
BCEX Y4aCTKOB MarucTpajabHON BOJOIPOBOJIHOMN CETH.
Pacxon Bozpl, 3a0upaeMblil Ha HYX/IbI )KAJIOT0 CEKTOpa Ha Ka)KIOM KOHKPETHOM y4YacTKe, HOCUT Ha3Ba-

HUE IYTEBOr0 pacxoja BOJbI. HP/TCBBIG pacxobl BOJIbI OIpeesieM 1o popmyIie:
Ii-n m-n

en 0 nyr. =Oyamyr. L ven (15)
rne L ycp — ycloOBHaAs AJIMHA yYaCTKOB CETH.

OT60p BOJBI M3 MAruCTPAIHLHOW CETH B OOIIECTBEHHBIC 3/IaHUS U MPOMBIIUICHHBIC MPEAIPUITHS OCY-
IICCTBIISIIOT U3 KOHKPETHBIX Y3JIOB ceTH. Takue oTOOphI HAa3bIBAIOT COCPEIOTOUCHHBIMU OTOOpAMH, a PACXOIbI
BOJIBI — COCPEIOTOYCHHBIMH pacxojaMu Bojbl. [lepeHeceM B BHJIE CXEMBI C PHC.S Tpaccy MarucTpalibHON BO-
JIOTIPOBOJIHOM CETH C OCHOBHBIMHU COOpYKeHHMsIMH. Ha 3Toil cxeme JuIst IByX pacyeTHBIX PEKUMOB PabOThI CHC-
TEMbI YKaKE€M BCE pacueTHbIC OTOOPHI BOJIBI U3 ceTu (Tabm.3), kpome xuinoro cekropa. OTOOp BOJBI HA TyIIIe-
HHUE TI0KapOB HAMETHUM B CaMOW HeOJIaronpusTHOW Touke. Takol TOYKOHM OyaeT HambOosiee yHajlCHHBIH y3el
CeTH — y3el 6.

[TonydyeHHas cxema mpejcTaBiieHa Ha puc 0.

— —
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Puc.6. PacueTHas cxema MaructpanbHON BOAOIPOBOAHON CETH (COCPEIOTOYEHHBIE PACXOJIBI BOJIbI): a — PEXKUM
MaKCHMaJIbHOT'O BOAOMOTPEOIEeHUs; O — TO XK€, IPH TYIIEHUHU MOKapOoB.

s ynoOCTBa BEIEHUS PACUETOB IYTEBBIE PACXOJbI BOJABI TAKXKE 3aAMEHSIOT COCPEJOTOUEHHBIMHU, T.€.
YCIIOBHO CYHMTAIOT, YTO MOJOBHHY MYTEBOT0 pacxoja 3a0MparoT B Hayaje y4yacTKa, a IMOJIOBUHY B KOHLE. DTH
(UKTHBHBIE COCPETOTOYEHHBIE PACXOAbI BOJbI HA3BIBAIOT YCIOBHBIMHU Y3JIOBBIMH PACXOJAMU BOJIBI.

I- .
me.y3n. =0,5(q mHyT. + qm nnyT.)- (16)



PacueTrHbIH y3710BOM pacXxo/l BOBL:
Qmp.vsn. = va.ve.n. + chocv. 17)
Pe3ynbpTaThl BEIYMCICHUI 3aHOCHM B Ta0JI.5 ¥ MPEACTABIISIEM B BHJIE PACUETHOM CXEMBI Ha pHC.7.

[Tocne BBIYUCICHHS Y3IIOBBIX BOJOOTOOPOB MPOU3BOIUM TpEABAPUTEIHHOE (B IEPBOM MPUOIMKCHUN)
MIOTOKOPACIIPEAEIICHHE 110 Y4aCTKaM MarucTpajbHOW ceTu. HampaBiieHHe MOTOKOB B KOJIBIIE 33a€M COIJIACHO
cxeme. Touky BCTpeun MOTOKOB HaMeuaeM B y3iie 6, Kak HauOoJjee yaaleHHOM OT Hadana ceTd. B panbHeiem
3TOT y3eJ OyJIeM UMEHOBATh JUKTYIOIIUM Y3JIOM.

IIpu ompeneneHUM pacueTHBIX PACXOJIOB BOJBI 110 yYacTKaM CETH CIEAYET PYKOBOJCTBOBAThCS Clle-
JYIOIIUM TIOJIOKEHUEM:

- JUTSL BCEX Y3JIOB CETH JJOJKHO BBITIOTHATHCS YCIIoBUe (TIepBhIi 3akoH Kupxroda):
2Qi=0 (18)
KonuuecTBo BObI, IPUXOSIIEE B Y3€, JOHKHO ObITH PABHO KOJIMYECTBY BOJBI, BBIXOSIIEMY U3 3TO-
ro y3ia.

PacuetHbIe pacXo/pl BOJBI IO yY4aCTKaM CETH OyJIeM ONPEAeNsTh, IBUTasiCh OT JUKTYIOMIETO y37a K Ha-
yaiy cetu. [IpenBaputenbHO BBIUIIEM Ha PaCYETHYIO CXEMY 3HAUE€HUS paCUETHBIX Y3JI0BBIX pacxoioB. B auk-
TYIOILIEM Yy3JI€ 3HAUEHUSI PACUETHBIX Y3JIOBBIX PACXOJIOB B pacCMaTpUBAEMOM MpUMepe paBHbI 5,47 n/c nis
NIEPBOTO PacyeTHOTO ciydast U 35,47 11 /c anst ciydast Mo>KapoTyIIeHHs. B COOTBETCTBHH € IEPBBIM 3aKOHOM
Kupxroda pacxox Bojbl, 3a0upaeMblii U3 y3i1a, paBeH CyMME PacX0JI0B BOJIbI, OCTYMAIONIMX B y3ei. B mepBom
NPUOJIKEHUN



Tabnuma 5. Onpenenenue pacueTHBIX Y3JIOBBIX PACX0/0B AJI PEKMMOB MaKCUMAJIBHOT'O 4YaCOBOT'O BOJ0pa30opa 1 MaKCUMaIbHOI'O YaCOBOTO

BOJIOpa300pa ¢ MOKaAPOTYIIEHUEM B CYTKA MAaKCUMATBLHOTO BOJOMIOTPEOICHUS

Howmepa Howmepa Jnuna YcnosHas TyreBoid I pacueTHbIl Citydaid IT pacuerHsIi cirydai
Y4aCTKOB, Pazmaua JUIMHa Q yemysn g cocp Q p.ysn g yemysn Q cocp g p.ysn
y3JI0B y4acTKOB M y4acTKOB, M | pacxof, ji/c a/c a/c a/c n/c a/c a/c
1 2 3 4 5 6 7 8 9 10 11 12

1 3,79 3,79 3,79 3,79
1-2 285 1 285 3,25

2 3,79 3,79 3,79 3,79
2-3 190 2 380 4,33

3 3,245 3,245 3,245 3,245
3-4 190 1 190 2,16

4 2,16 2,16 2,16 2,16
4-5 190 1 190 2,16

5 3,245 0,06 3,305 3,245 0,06 3,305
5-6 190 2 380 4,33

6 5,41 0,06 5,47 5,41 0,06+30 35,47
6-7 285 2 470 6,49

7 5,41 1,89 7,30 5,41 1,89 7,30
7-8 190 2 380 4,33

8 3,245 3,245 3,245 3,245
8-9 190 1 190 2,16

9 2,165 0,79 2,955 2,165 0,79 2,955
9-10 190 1 190 2,17

10 3,25 3,25 3,25 3,25
10-1 190 2 380 4,33

HToro: 3135 35,71 35,71 2,80 38,51 35,71 32,80 68,51
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Puc.7. PacueTHas cxema MarucTpaiabHON BOJAOINPOBOJHON CETH (pacyeTHbIE y3JI0BbIE PAacXO/bl BOABI): a — pe-
UM MaKCUMAaJIbHOTO BOJIONIOTPEOIEHUS; O — TO K€, IPU TYLIEHUU OKAPOB.

bynem cuuTarh , 4TO MOJIOBHMHA PACYETHOIO Y3JI0BOIO pacxoja, 3a0MpaeMoro B AMKTYIOIIEH TOYKE,
OPU-XOIUT MO Yy4YacTKy 5-6 u mojoBHHa Mo ywactky 6-7. Torma pacueTHbI pacxoll BOJABI Ha Y4YacTKax,
IPUMBIKAIO-IUX K JUKTYIOLIEMY y3]1y cocTaBUT 2,735 /¢ nis mepBoro pacueTHoro ciydas u 17,735 n/c ans
Ciyyas IOKa-poTylieHus. J[BUraschb OT AMKTYIOLIETO y3JIa K Hayaldy CETH, pacyeTHBIE PAacXoibl BOJbI Ha
KOKIOM YYacTKE II0Jy4aeM KAaK CyMMY TPaH3UTHOIO PACX0la, YXOIAIIEr0 B IOCIHCAYIOIIMH Y4acTOK, H
pPacueTHOTO Y3JIOBOTO PacXoAa B KOHIIEBOM y3Jieé JAHHOTO ydacTka. IlonydeHHbIe B NEPBOM NPUOIMKEHUH
3Ha4YeHUs PACUETHBIX Pac-XO0J0B [0 y4yacTKaM CETH 3allMChIBaE€M Ha PacUETHYIO cxeMy (puc.8).

7.2. l'unpaBnuueckuii pacyer.

I'mapaBnrueckuii pacdyeT BOJOIPOBOIHOW CETH CBOAMTCS K BHIOOPY SKOHOMHYECKH HAWBBITOIHEHUIIINX
JIMaMeTPOB TPYO U OTPENENCHUIO MOTEePh HAllopa Ha €€ yJacTKax. BeIYMCICHHBIE TIOTEpH HAIOpa UCTIOIB3YIOT-
Cs 3aTe€M JJISl pacueTa BHICOTHI BOAOHANOPHOH OAaIllHM M MOTPeOHOro Harmopa HAaCOCOB, MUTAIOMIUX BOAOIPO-
BOJIHYIO CETh.
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Puc.8. PacueTHast cxema MarucTpajibHOW BOJOIIPOBOIHON CETH (pacueTHbIE Y3JIOBBIE PACXO/Ibl BOABI U PACUET-
HbIE PACXO/Ibl BOJBI [0 YYaCTKaM CETH): a — PeXKUM MAKCHUMAJIBbHOTO BOJONOTPeOIeHHs; O — TO XKe, PH TyIIe-
HUU M10XKapOB.

Haunem c onpeznenenus auamerpoB TpyO. MaructpanbHyl0 BOAOIPOBOAHYIO CETh OyAE€M HU3TOTOBIATH
13 acOECTOLIEMEHTHBIX BOAOIPOBOIHBIX TPYO (1uamerpsl TpyO He 6oaee 500 MM). 3aroIHUM MOCIIEA0BATENBHO
B Ta01.6 u 7 ctonbus! 1;2 u 4. [Ipu 3anonHeHnn TaOaUIbl BBIACIUM YYaCTKU C ABM)KEHHUEM BOJIbI IO 4aCOBOM
CTpeJIKE U MPOTUB YaCOBOM CTpenKu. J[JIsi mepBOro pacueTHoOro ciyyasi o npuioxeHuto 14 (acOecTolemMeHT-
Hble TPYObI) B 3aBUCUMOCTH OT 3KOHOMHUYECKOro ¢akropa 3 (B mpumepe D = 1) U pacyeTHBIX Pacxo/0B BOJIbI
10 Yy4acTKaM CEeTH Ha3HAa4MM YCJIOBHbIE AuameTpsl Tpyo. He 3a0piBaeM, uTo AuameTp TpyO MarucTpaibHOU ce-
TH coryiacHo [1] momken ObiTh He MeHee 100 mMm. BriOpanHbie nuameTpsl 3aHOCMM B cTojioer] 3. Bo BTropoM
pacyeTHOM ciydae (TyLIEHHE I0XKapOB) pacueTHBIE PACXObl MO yYacTKaM CEeTH Oouiblle, CIel0BaTeIbHO,
Oospiie OyayT ¥ moTepu Hamopa. YToOsl n3bexarb upe3amepHoro (cBoiie 60 M) CBOOOIHOIO HAmopa B CETH,
HEOO0XO/MMO Ha OTJENIbHBIX Y4acTKax CEeTH AMaMeTp TpyO yBeIW4uTh. PekoMeHayeM CpaBHHUTH pacuyeTHbIE
pacxozsl BOABI MO y4acTKaM CETH JJISi pacCMaTpPUBAEMbIX PEKUMOB pabOTHI CUCTEMBbI BojocHa0xeHus. Eciu
IpY TYLUIEHUHU TO’KapOB PacUETHBINA pacxo] Bo3pacTaeT Oosiee yeM B 2,5 pasa, TO 1uaMeTp TpyO MOKHO YBeJHU-
YUTh HA OJIMH pa3Mep 0 copTaMeHTy. B paccmarpuBaemMoM npumepe AMaMeTpsl TPYO YBEIMUEHBI Ha y4acTKax
3-4; 4-5; 5-6; 6-7.

[ToTrepn Hamopa Ha OTAENBHBIX y4yacTKax ceTu ompeaenseM 1o Qopmyne 12 (cm. paszmen 6).
BenuunHy CKOpOCTH HaxXoIuM W3 BhIpakeHHs V= ( X m, rae m = 4/11d". 3navenust A, m u K Gepem u3
npuiioxeHui 15 u 16.

Borancnsiem v 3anocuM B crosben 8 npoussesnenus KAqpl, kotopbie NoTpedyoTCs B JaibHEHIEM
JUISL OIIPEIEJIEHUS MTOMPABOYHBIX PACX0/10B BOJBI.

[IpoBepum Halry ceTh Ha COOTBETCTBHE BTOpOMY 3akoHY Kupxroda:

Shi=0 (19)

CyMMa noTepb Harmopa Ha y4acTKax ¢ JIBUKEHHEM BOJIbI TI0 YaCOBOM CTpeJKe JOJKHA OBITh paBHA CyM-
Me MOTeph HAIlOpa Ha y4acTKax ¢ ABM)KEHHUEM BOJIbI POTHB YAaCOBOW CTPEIIKH.

B nmpaktuyeckux pacuerax cuMTaeTcs JONYCTUMOMN HeBs3Ka nMoTeps Haropa h He 6oxee 0,3 M ams nep-

BOTO pacueTHOro ciydas u He 6omee 0,5 M 1 citydas MoKapoTyLICHHUS.
B paccmarpuBaeMoM npumepe:
h1=6,53-5,67=0,86 M> h 5o, =0,3m;
h2=33,73-30,69=3,04M> h son =0,5m.
141 B TOM U B JIPyTOM Cllydae HEBS3Ka MOTEPh HAIlOPa MPEBBILIAET JOMYCTUMYIO HEBS3KY,
CJIeZIOBaTeNb-HO, 3alaHHOE B IEPBOM IPUOJIMKEHUH IOTOKOPACIPEEICHUE HE COOTBETCTBYET PEATbHOCTH.
Heo6xoa1Mo npon3BecTH KOPPEKLHUIO pacX0/10B 110 YYaCTKaM CETH HJIH, KaK TOBOPAT, YBSA3KY CETH.



VBsA3Ka KOJIBLIEBON BOJONPOBOJIHOM CETH CBOAMUTCS K ONPEICIICHUIO 3HAYEHUS TIOIIPABOYHOI0 pacxoa
q, IpY BHECEHUHU KOTOPOTO OyAET HalIeHO HICTUHHOE paclpeesIeHUe PacXxoa0B BOIbI IO y4acTKaM CETH.
Haubounbmiee pacnpocTpaHeHne TOTYYrI METO] YBSA3KH KOJIBLIEBBIX CETel MPeaIoKEHHbIH mpod.
B.I".JIo6aueBbiM. CorsiacHO 3TOMY METOY MOMPABOYHBIN PacX0] BOJBI BEIYHUCISIOT IO (hopmyie:

g= h/2Z KAqpl (20)

ITosrydeHHBIN TONIPABOYHBIN PACcX0/ BOIBI BHOCAT CO 3HAKOM «+» BO BCE Y4aCTKH TOTO IOJYKOJIbLA Ma
- TUCTPaJIbHOM BOJOIIPOBOIHON CETH, B KOTOPOM CyMMa IOTeph Haropa Obljla MEeHbIIIe, H, HA000POT, CO
3HAKOM «-)» BO BCE Y4aCTKHU IOJYKOJIbLA, B KOTOPOM CyMMa ITOTepb Haropa Oblia 0oJiblie (epBblil 3aK0H
Kupxroda Oyner cobmozen).

Onpenenum nMonpaBovYHbIE PacXopl U HALIETO IPUMEpA.

q1=0,86/2(0,569 + 0,514) = 0,397 n/c;
q2=3,04/2(1,413 +1,197) = 0,582 x/c.
B COOTBETCTBHH C BBIIIECH3JI0KEHHBIM BHECEM ITOIIPABKU BO BCE YYaCTKU BOAOIPOBOAHOM ceTh. Iloiry-
YUM HOBBIE PACUETHBIE PACXOABbI BOJBI U ITPOBEIEM IIOBTOPHBIN THAPABINYECKUI pacdeT BOAOIPOBOAHOM CETH.
JuameTpsl TpyO IIpU 3TOM HE MEHsIeM (3HaueHHs! A ocTaHyTCs NpexXHUMU). [1o okoHYaHNM pacyeToB BhINOJ-
HSIEM IIPOBEPKY Ha coOuIroieHue BToporo 3akoHa Kupxroda:
h1=6,14-6,13=0,01 M< h 5o =0,3 m;
h=3228-32,01=0,27M< hyo;=0,5m.

Pesynbpratrel pacuera y10BIETBOPSIOT BCEM YCIOBUAM. I HapaBandecKkuid pacder 3aBepuieH. Eciu aToro

HE MIPOU30IIET, YBA3KY CETH HEOOXOJUMO IIOBTOPUTH €I1IE Pa3.



Tabmuma 6. 'uapaBandecKuil pacueT KOJbIIEBOW MaruCTPAJIbHON CETH B PEKUME MAaKCHUMAJILHOT'O YaCOBOTO BOIOpa300pa B CYTKH MaKCUMaJILHOTO BOJIO-

noTpedeHus

Homepa IIpenBapuTenbHOE pacnpee/ieHne PacxoI0B IlepBoe ncnpaBieHNE

Y4acTKOB JlnuHa y4yacTKoB, M Juametp Tpyo, MM Op, 7/Cc | Vv, M/c K A, 107 KAqgpl | h,m | gpxAq,n/c | v, m/c K h, m
1 2 3 4 5 6 7 8 9 10 11 12 13

1-2 285 150 15,235 | 1,135 | 0,982 31,55 0,134 2,05 15,632 0,996 | 1,001 | 2,20
2-3 190 125 11,445 | 1,027 | 0,996 76,08 0,165 1,88 11,842 1,062 | 0,991 | 2.01
3-4 190 125 8,20 0,736 | 1,048 76,08 0.124 1,02 8,596 0,771 | 1,029 | 1,10
4-5 190 125 6,04 0,542 | 1,101 76,08 0,096 0,58 6,437 0,577 | 1,091 | 0,65
5-6 190 125 2,735 0,246 | 1,262 76,08 0,050 0,14 3,132 0,281 | 1,232 | 0,17
Hroro: 0,569 5,67 Hroro: 6,13
6-7 285 125 2,735 0,246 | 1,262 76,08 0,075 0,20 2,338 0,210 | 1,292 | 0,15
7-8 190 125 10,035 | 0,900 | 1,016 76,08 0,147 1,48 9,638 0,864 | 1,023 | 1,37
8-9 190 150 13,28 0,846 | 1,027 31,55 0,082 1,08 12,883 0,820 | 1,021 | 1,02
9-10 190 150 16,235 | 1,034 | 0,995 31,55 0,097 1,57 15,838 1,009 | 0,985 | 1,48
10-1 190 150 19,485 | 1,241 | 0,969 31,55 0,113 2,20 19,088 1,216 | 0,972 | 2,12
Hroro: 0,514 6,53 Uroro: 6,14

Ta6n1/1ua 7. rH,HpaBJIH‘{eCKI/Iﬁ pacucT KOJIbLICBOM MaFHCTpaHLHOﬁ CCTHU B PCIKUMEC MAKCUMAJIBHOT'O YaCOBOI'O Bozlopa36opa " TOXKapOTyHICHHUA B CYTKHU

MakK-CUMaJIBbHOT'O BOI[OHOTpe6J'ICHI/I${

Howmepa [IpenBapuTenbHOE pacnpeaeeHue pacxo10B IlepBoe ncnpaBieHue
Y4aCTKOB JlyimHa yyacTko, M Jlnamerp Tpy0, MM Op, 1/c | V, M/c K A, 10 KAqpl | h,m OptAq, i/c | v, M/c K h, m
1-2 285 150 30,235 [ 1,926 | 0,915 31,55 0,249 7,52 29,653 1,889 | 0,917 | 7,25
2-3 190 125 26,445 [ 2,372 | 0,892 76,08 0,341 9,02 25,863 2,320 | 0,894 | 8,64
3-4 190 125 23,20 2,081 | 0,906 76,08 0,304 7,05 22,818 2,047 | 0,908 | 6,83
4-5 190 125 21,04 1,887 | 0,917 76,08 0,279 5,88 20,458 1,853 | 0,919 | 5,56
5-6 190 125 17,735 [ 1,591 | 0,937 76,08 0,240 4,26 17,153 1539 | 0,941 | 4,00
Hroro: 1,413 33,73 Hroro: 32,28
6-7 285 125 17,735 [ 1,591 | 0,937 76,08 0,360 6,39 18,317 1,643 | 0,933 | 6,79
7-8 190 125 25,035 [ 2,246 | 0,898 76,08 0,325 8,14 25,617 2,298 | 0,895 [ 8,49
8-9 190 150 28,28 1,801 | 0,922 31,55 0,156 4,42 28,862 1,838 | 0,920 | 4,59
9-10 190 150 31,235 | 1,990 | 0,910 31,55 0,170 5,32 31,817 2,027 | 0,909 [ 5,52
10-1 190 150 34,485 | 2,197 | 0,900 31,55 0,186 6,42 35,067 2,234 | 0,898 | 6,62
Hroro: 1,197 30,69 Hroro: 32,01




8. IlocTpoenue JUHMI NHLE30METPUYECKUX BBICOT

Pa360p BoBI OOIBITMHCTBOM HOTpeOUTEIEH MPOUCXOAUT HA HEKOTOPOH BHICOTE HaJ TOBEPXHO-
CTBIO 36MJIH, B CBSI3H, C YE€M B BOJIOIIPOBOJHOM CETH JOJDKHO MOAECPIKHBATHCS ONPEAEIeHHOE TaBieHue. [1be-
30MCTPpHUYCCKaA BbICOTA, 06CCHe‘II/IBaIOH_IaSI HOPMAJIBHBIC YCJIOBHA SKCILTyaTallu BOAOIIPOBOJA4, HOCUT Ha3Ba-HHUC
cBOOOHOTO Hanopa. MlHaye roBopst, CBOOOIHBII HAIOp 3TO PACCTOSHUE OT MOBEPXHOCTH 3E€MJIH 10 MbE30-
METPUUYECKOW JIMHUH. MUHUMAIIbHBIA CBOOOAHBII HAIIOP JJIsl HACEJICHHBIX ITyHKTOB ITPU MAaKCHMAaJIbHOM XO-
35IICTBEHHO-IUTHEBOM BOJIOMOTPEOICHUN TPpUHUMAIOT [ 1, m1.2.26]: mpu 0AHOATaXKHOM 3acTpoiike He MeHee 10
M HaJ| IOBEPXHOCTHIO 3€MJIH, ITPHU OOJIbIIEH 3TaXKHOCTH HA KaXIbIM 3Tax cieayer 106aBisaTh 4 M. B nepuon
TYLIEHUs I0’KapOB CBOOOAHBIIN HANIOP B CETH JIOJDKEH ObITh He MeHee 10 M, HE3aBUCHUMO OT ATAXKHOCTH 3/1aHHH
[1, 1.2.30]. MakcumManbHbIN HANIOp X035WCTBEHHO-ITUTHEBOTO BOJIOMPOBO/IA HE AOKEH MpeBbiaTh 60 M [1,
11.2.28], B IpOTUBHOM Cilyyae HEOOXOJMMa yCTaHOBKA PETYJISTOPOB AABJICHUSI MM 30HUPOBAHNUE CUCTEMBI BO-
JOCHA0XKEHUS.

[Tepen mocTpoeHreM bE30METPUUYECKUX JIMHUHM HEOOXOIMMO HAHECTH Ha YEPTEX MPOAOJIbHBIMI
npo¢ b TOBEPXHOCTH 3€MJIU IO TPACCE BOJOIPOBOIHOMN ceTH. Tpaccy BOJOMPOBOAHOM CeTH HaMe4YaeM OT Ha-
COCHOM CTaHIIMU BTOPOrO MOJbEMA 110 BOJOBOJAAM M Jajiee MO MOJYKOJIbIly MarucTpajlbHOW CETU 10 JUKTYIO-
el TOYkH (BBIOMPAEM TO TOJIYKOJIBIIO0, T/I€ CYMMa MOTEPh Haropa OOJIbIIIe).

[TocTpoeHue Mbe30MeTPHUUYECKUX JIMHUIA HAUMHAEM OT KOHIIAa CeTH (0T AUMKTYromen Toukn). [1pu-

HUMacM CBO6OI[HI>II71 Harop B I[I/IKTY}OHICf/i TOYKE paBHbIM MUHHUMAJIbHOMY. I[J'DI peKrMa MaKCUMaJIbHOI'O XO-
39 CTBEHHO-TIUTHEBOTO BOJONOTPEOICHHUS
Hepyun = 10 +4(n - 1),
I7ie N — KOJIMYECTBO 3TaXKEH.
B Hamewm npumepe 3TaXXHOCTh 37aHUM (CM. 3a/1aHuE) paBHA 5 ATaKaM.
Hegvun = 10 +4(5—-1) =26 m.

Jns pexxuma noxapotymenus Heg ypg = 10 M.

Jlo6aBUB K OTMETKE MOBEPXHOCTH 3€MJIM B JAMKTYIOIEH TOYKE 3HAYEHUS MHUHUMAJIBHBIX CBO-
0O0JHBIX HAIIOPOB, IOJYYUM HAaYaJIbHbIE OTMETKU JIMHUHN [TbE30METPUUYECKUX BBICOT. J[BUrasich 1ocieqoBaresb-
HO I10 yYacCTKaM CETH K BOJIOHANOPHOM OalliHe U 100aBiissl K IOJyYEeHHBIM pPaHEe OTMETKAM IbE30METPUUYECKU X
JVHUN TOTEpU HAmopa Ha KaXJIOM U3 y4yacTKoB ( Tabn.6 u 7), CTpOUM JIBE€ JMHUU MbE30METPUUYECKUX BBICOT.
CB00OOAHBIN HAMOp B y3JaX MarucTpajJbHOW CETH OINpenenseM Kak pasHOCTh MEXIy OTMETKaMHU Ibe30MEeTpH-
YECKUX JIMHUHA U TOBEPXHOCTH 3eMiu. CBOOOJHBIN HAMOp B TOYKE PACIOJIOKEHUS BOJOHANOPHOM OamiHu (B
peXMME MaKCUMAJIbHOTO XO35IICTBEHHO-TUTHEBOTO BOJIOMOTPEOICHMS) ONPEENSIET BBICOTY OalllHU OT OBEPX-
HOCTH 3€MJIU J10 JTHa Oaka. AHATUTHYECKH BBICOTY BOJIOHAIIOPHOM OalllHM MOKHO ONPEAEIUTh U3 BBIPAKCHHUSL:

Hpp =Hepyun + 20 - (Vi- Vﬂ)’
rne: Hep ypn — MUHMMaJIbHBIN CBOOOHBIN HAMoOp B AUKTYIOIIEH TOUYKE I CIydas MaKCUMalIbHOTO XO-
3ACTBEHHO-TINTLEBOrO BOJIONMOTPeOIeHust; 2 h — cymMMa moTeps Hamopa OT JMKTYIONIEH TOYKH 0 Hayaja
KOJIb-11€BOM ceTH (cM. Tabn.6); V1 u V ; — OTMETKHU IOBEPXHOCTH 3€MJIU B Haualle CETH U B TUKTYIOIIEH TOUKe.

Jlst pacemarpuBaemoro npumepa Hgg = 26 + 6,13 - (34,1 - 35,5) =33,53 m
B peXMMe MAaKCUMAaJIbHOTO BOJONOTPEOICHUS Tbe30METpUYecKasi JIMHUS B CTBOPE BOJIOHANOP-
HOM OalHM JieNaeT cKauoK BBEPX Ha BBICOTY, PaBHYIO HanOOJbILeH ri1yOrHe BO/IbI B 0ake BOJAOHANOPHOI Oaril-
HU (cM. 11.4.3.). IIpu noxkapoTyieHNH BOJOHANIOPHAs OalllHs He paboTaeT, IOATOMY Nbe30METpHUecKast TUHUS
B 9TOM Clly4yae pa3pbIBOB HE UMEET U SBJIsIeTCs HenpephIBHOM. Jl06aBUB K OTMETKAaM Mbe30METPUYECKHUX JTMHHHA
B CTBOPE BOJOHAMOPHON OalllHU COOTBETCTBYIOIINE MOTEPU HAoOpa B BOJOBOJAX (CM. 1.6), MOJTy4YUM OTMETKU
bE30METPUYECKUX JIMHUN B CTBOPE HACOCHOW CTAHILIMU BTOPOro MojbeMa. PasHuiia Mexay 3 TUMH OTMETKaMH
U OTMETKOHM JHA pe3epByapoB YUCTOW BOAbI (cM. MM.4.2.) ompesenseT pacyeTHbIH HAmop HAacCOCOB HACOCHOM
CTaHIIMK BTOPOro nojbema. i mepBoro pacueTHOro ciyvasi:
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Puc.9. JInHuM Mbe30MeTpUUECKUX BBICOT: 1—peXHUM MaKCHMAJIBHOTO X035 CTBEHHO-TIUTHEBOTO BOAOIIO-
TpeOeHUs; 2- TO K€ MPH MOKAPOTYIICHUH.
Hy' = 78,75 32,15 = 46,6 m:;
J1s1 BTOpOro pac4eTHoro ciydas:
H,’ = 100,78 — 32,15 = 68,63 .

Ha puc.9 moctpoeHsl TMHUM NBE30METPUYECKHUX BBICOT IS PACCMaTPUBAEMOI0 KOHKPETHOI'O
nprMepa 1 0003HaYeHBbI pacyeTHHIE 3HAYEHHsI HAllOPOB HACOCHOH CTaHIMM BTOPOTO MOJbEMAa U BBICOTHI BOAO-
HAIIOpHOM OallHu.

Jlureparypa
1. CHulI 2.04.02-84 Bonocuabxenue. Hapyxubie cetn u coopyxenust. - M.: Ctpoiinzgar, 1985.
2. CHuII 2.04.01-85 Buyrpennwuii BogonpoBo 1 kKananuzanus 3aanuid./I'occtpoit CCCP. - M.
HUTII I'ocerpost CCCP, 1986.
3. CHulI 2.09.02-85
4, [Ieene @.A. TabmuIbl 1Tl THAPABIMYECKOTO pacueTa CTATBHBIX, YyT'YHHBIX, aCO€CTOIIEMEHTHBIX,

IUTACTMACCOBBIX U CTEKJITHHBIX BOJOMPOBOAHBIX TpyO. — M.: Ctpoituzaar, 1973.



IIpuao:xenue 1

VY nenpHOE X034iCTBEHHO-TTUTHEBOE BOJIONIOTPEOICHHE B HACCIICHHBIX MyHKTaX [ 1]

o o o VY aenbHOE X03IMCTBEHHO-TUTHEBOE BOJOTIOTPEOICHUS B
Crenens 6J1aroycTpoiicTBa PaiioHOB JKUJION 3a-

HACEJICHHBIX MTyHKTax Ha 1 )KuTens cpegHecyTouHoe (3a

CTponKH roj) B JI/CYT

1. 3actpoiika 3gaHusIMH, 000PYIOBaHHBIMH BHYT-

PEHHUM BOJIONIPOBOJIOM U KaHaJIM3aluei 6e3 BaHH 125-160

2. To e, c BAHHaMU U MECTHBIMH BOJIOHAarpeBa-

- 160-230

3. To xe, ¢ HEHTpaIu30BaHHBIM TOPSIYUM BOJIO-

CHaOKEHHEM 230-350

[Tpumevanus:

1. Jli1g pailoHOB 3aCTPOIMKHU 3JaHUSMU C BOJOIIOJI30BAHUEM U3 BOAOPA30OPHBIX KOJIOHOK HOPMY
CPEAHECYTOUHOTO 32 IO/l BOAONOTPEOIEHUS Ha OJJTHOTO XKUTeIIA cieayeT npuHuMats 30-50 si/cyT.
2. Hopmamu BomomoTpeOsieHUs] y4TeHBI PAcXObl BOJBI HA XO3SHCTBEHHO-TIUTHEBBIE M OBITOBBIE
HYX/IbI B KHWIBIX M OOIIECTBEHHbIX 3/IaHUSX (32 UCKIIIOUEHHEM JOMOB OT/bIXa, CAHATOPUEB U MHMOHEPCKUX Ja-
repei).
3. Br10op HOpM BojonoTpeOieHus B Ipeesiax, yKa3aHHbIX B TaOJUIIE, IPOU3BOJIAT B 3aBUCUMOCTH

OT MNPHUPOAHO-KIMMATUYECKUX YCJIOBUM, MOLIHOCTH HCTOYHHMKA BOJOCHAOXEHHS, CTEIEHU OJaroycTpoicraa
3[JaHUH, TAXKHOCTH 3aCTPOMKH, YKJIaJa )KU3HU HACEICHUS U IPYTHX MECTHBIX YCIOBHI.

4, [Tpu neHTpanTn30BaHHON CUCTEME TOpsiYero BogocHaokeHus 10 40% obmiero pacxoja BOAbI 1M0-
JAI0T U3 CeTel TEeIUIOCHA0KEHUS.



OBaH

Hopwmpbl pacxosa X010/1HO#M BOIBI B OOIIECTBEHHBIX 3MaHUAX [2]

IIpuniaoxenue 2

MaxcumanbHBIN Cy-
TOYHBIN paCcXod B
[ie BOJIONIOTpeOUTENs W3mepurens
I/CcyT
1. O0mexuTu:
- ¢ OOIIMMHU JTyTIIEBEIMU 1 xuTens 40
- ¢ AyIIaMH MPH BCEX KIIBIX KOMHATAaX 1 >xuTean 50
- ¢ OOIMMH KyXHSIMH M OJIOKaMHU JTyIIEBBIX 1 xurenn 70
Ha 3Ta)kaX MPH KUIBIX KOMHATaX B KaXKIOM
CEKIMH 31aHus
2. 'ocTUHULIBL:
- ¢ 00IMMH BaHHAMU U AyIIaMU 1 xurenn 50
- ¢ AyLIaMM BO BCEX OT/AEIbHBIX HOMEpax 1 xurens 90
- C BAHHaMH B OTJICJLHBIX HOMepax, % OT
0T OOIIEro YMciIa HOMEPOB:
1o 25 1 xurenn 100
o 75 1 >xuTEIND 100
o 100 1 xurenp 120
3. boinpHULEL:
- ¢ OOIIMMH BaHHAMHU U AYIIEBBIMU 1 Kolika 40
- C CAHUTApHBIMU Y3JIaMH, IPUOTMKEHHBIMU 1 koiika 110
K majaram
4. Jlerckue siCIH-CaJbl
- C THEBHBIM ITPEOBIBAHUEM JICTCH 1 pebeHok 70
5. llIkonbI-uHTEpHATHI
- CO CITAJIBHBIMU ITOMEIEHUSIMH 1 mecTo 40
6. KiryOmr 1 mecto 7
7. [peanpusiTisi 0OUIECTBEHHOT'O MUTAHHUS 1 6iron0 13,3




Ilpuao:xenue 3

VY nenpHOE BOJOTOTPEOICHHE XOJIOHOM BOJIBI HA XO3SMCTBEHHO-TIMTHEBBIC HYXKBI HAa TPOMBIITUICHHBIX

OpeIIpUITHsIX [2]

Koad dumuent gyacoBoi
Hopwmpsl pacxona Boabl Ha |
Bunael nexos HEPAaBHOMEPHOCTHU BOJO-
YeJIOBEKa B CMEHY B JI.
noTpeOIeHUs
B niexax ¢ TenioBbIACICHUEM
3
oomee 84 xk/x Ha 1 M~ /4
21 2,5

(ropsiume 1exn)
B ocTtansHBIX IExax 14 3

HOpMBI pacxoZa BOJAblI Ha TEXHOJOTMYCCKUC HYXAbI TPOMBIINIJIICHHBIX HpeﬂHpI/IﬂTI/If/’I OIIPCACIIAIOT B 3a-
BUCUMOCTH OT BHJa U TCXHOJIOTMH NPOU3BOJICTBA.



Ilpuao:xenue 4

HopmatuBHbIe 1aHHBIE 715 pacyeTa pacxo/ia BOJIbl Ha Ay HA IPOMBIIUICHHBIX TPEANpUATUsIX [2,3]
YacoBoii pacxo/1 X0JI0JHOH BOABI Ha OJHY IYIIEBYIO CETKY Ha MIPOMBIIIICHHBIX MPEANPUATHIX CIIEAyeT
MPUHUMATh paBHBIM 230 JI; IPOAOIKUTEIBHOCTD MTOJIB30BAaHUA AylIeM — 45 MUHYT IIOCJIE OKOHYaHUSI CMEHBI.
KonnuecTBo yenoBek, 00CIyKUBAEMbIX OJJHOM TyIIEBOI CETKONH MPUHUMAIOT B 3aBUCUMOCTH OT TPYII-
bl IPOU3BOJICTBEHHOTO MPOIIECCa M €r0 CAHUTAPHBIX XapaKTEPUCTHK B COOTBETCTBHH C TaOJIUIICH:
['pynmnsl IpOU3BOACTBEHHBIX Canuraphsle xapakrepuctuku | KonnuecTBo uenoBek Ha 1

IPOIIECCOB MIPOU3BOICTBEHHBIX IPOIIECCOB JTYIIEBYIO CETKY
| a) He BrI3bIBatoOLIME 3arpsi3HE- 15
HUE OJIC)KIBI U PYK
0) Be3bIBatomue 3arps3HeHNE 7

OJICXKJIBI M PYK
I B) C nprMeHEHHEM BOJIbI

r) C BhIICTIEHUEM OOJIBIIIUX KO-
JUYECTB MbLIN, 1100 0c000 3a-

T'PASHAOIIUX BCIICCTB

w o1




IIpunaoxenue 5

Koaddurnmentsr HepaBHOMEepHOCTH BoAonoTpedaeHus [ 1]

KoadduuneHt cyrouHoit HepaBHOMEPHOCTH BOAOIOTPEOICHUS], YUUTHIBAIOIININ YKIa )KU3HU Hacelle-
HUS, PSKUM pabOTHI MPEANPHUATAN, CTENIEHb 0JIar0yCTPOICTBA 3MaHH, H3MEHEHUS BOJONIOTPEOICHUS IO CE30-
HaM IoZla U JHSIM HEJIENH, HaJJIC)KUT IPUHUMATh PABHBIM:

K CyT.MaKkc — 1,1...1,3;K CYT.MHH — 0,7...0,9.

Kosdduuuent yacoBoii HEPaBHOMEPHOCTH BOJOIOTPEOIECHHUS CIIEAYET ONPENEIATh U3 BhIPAKEHHIA:
K u.make = Ol makc % B MakKc,
K wvin = O vum X B MIH,

rzae a- Ko3hUUIUEHT, YIUTHIBAIOUIHNI cTereHb 0JaroycTpoicTBa 31aHui, peKUM paboThl PEANPUSTHI
U ApyTU€ MECTHBIE YCIOBUS, IPUHUMAEMBII:

a vaxe = 1,2 ... 1,4; A yuy = 0,4 ... 0,6.
B- K03 HUIMEHT, YUYUTHIBAIOIINI KOJHYECTBO JKUTEIIEH B HACCIIEHHOM IIYHKTE, U IIPUHUMAEMBIi
0 Ta0JuIIE:
Yuco xxureiei 1000 u
014106 10 20 50 100 300

B THIC.YEJI. Ooitee

B maxe 1,4 1,3 1,2 1,15 11 1,05 1

B v 0,25 0,4 0,5 0,6 0,7 0,85 1




Ipunoxenne 6

PexxnM X035MCTBEHHO-TTUTHEBOTO BOI[OHOTpe6JIeHI/I$I HaCCJICHUA

Yacwl PacuerHbie pacxoibl BOJIBI B % OT MAKCUMAIBLHOTO CYTOYHOTO MOTpeOaeHus mpu K 4 yakc
CYTOK 1,35 1,4 1,5 1,6 1,7 1,8 2,0
0-1 3,13 2,98 2,70 2,44 2,19 1,96 1,56
1-2 2,12 1,92 1,58 1,36 1,14 0,96 0,69
2-3 2,10 1,91 1,57 1,26 1,02 0,83 0,53
3-4 2,10 1,91 1,58 1,36 1,14 0,96 0,69
4-5 2,55 2,36 2,01 1,61 1,35 1,12 0,74
5-6 3,36 3,23 2,99 2,75 2,52 2,31 1,91
6-7 4,83 4,90 5,02 4,13 521 4,28 5,36
7-8 4,93 5,02 5,18 5,33 5,45 5,55 5,75
8-9 5,50 5,68 6,05 6,42 6,77 7,12 7,81
9-10 5,41 5,58 5,92 6,24 6,56 6,86 7,46
10-11 5,03 5,14 5,34 5,52 5,68 5,82 6,07
11-12 4,71 4,76 4,86 4,92 4,98 5,01 5,03
12-13 4,07 4,03 3,93 3,82 3,70 4,56 3,30
13-14 3,91 3,85 3,72 3,58 3,42 3,27 2,95
14-15 3,74 3,66 3,49 3,32 3,14 2,96 2,60
15-16 4,21 4,19 4,14 4,06 3,97 3,87 3,64
16-17 4,48 4,50 4,51 4,51 4,49 4,45 4,34
17-18 4,34 4,35 4,32 4,29 4,23 4,17 3,99
18-19 4,60 4,63 4,69 572 4,74 4,75 4,69
19-20 5,14 5,26 5,49 5,70 591 6,09 6,72
20-21 5,32 5,48 5,78 6,07 6,34 6,61 7,11
21-22 5,63 5,83 6,25 6,67 7,08 7,50 8,03
22-23 5,23 5,37 5,63 5,88 6,13 6,35 6,77
23-24 3,56 3,46 3,25 3,04 2,84 2,64 2,26




Ipunoxenne 7

PeXnMBI X031 CTBEHHO-ITUTHEBOTO BOI[OHOTpCGJIeHI/ISI Ha NPOMBIINUICHHBIX TPCANPUATHUAX

BocsmuuacoBas cmeHa

CeMunyacoBas cMcHa

Pacxomgwl Boawl B % oT

Pacxonel Bogbe B % OT moTpebieHus 3a

Yacel NnOTPeOJICHUS 32 CMEHY Yacsl CMEHY
CMEHBI K =25 K4=3 CMEHBI K 4=2,5 K 4=3
(ropstune 1exu) (npyrue uexm) (ropsiume 11exu) (npyrue uexm)

1-2 12,05 6,25 1-2 10 5,8
2-3 12,05 12,50 2-3 13 12,0
3-4 12,05 12,50 3-4 18 21,4
4-5 12,05 18,75 4-5 10 59
5-6 12,05 6,25 5-6 13 12,0
6-7 12,05 12,50 6-7 18 21,4
7-8 12,05 12,50 7-8 18 21,5
8-9 15,65 18,75




PexxuMepr CYTOYHOI'O BOI[OHOTpC6H€HI/IH B 06H_[€CTBCHHBIX 3JaHUAX

Ilpunoxenne 8

Pacxozpl BOABI B % OT CYyTOYHOTO MOTPEOICHHUS

Hacet OO0mIeKUTHSA, bonbHuILeI, Hetckue ca- Jerckue
CYTOK CronoBblie Ky 6n1
WHTEPHATHI TOCTUHUIIBI bl SICTTU
0-1 0,15 0,2 - - - -
1-2 0,15 0,2 - - - -
2-3 0,15 0,2 - - - -
3-4 0,15 0,2 - - - -
4-5 0,15 0,5 - - - -
5-6 0,25 0,5 - - - -
6-7 0,30 3,0 12,0 5,0 10 -
7-8 30,00 50 3,0 3,0 ) -
8-9 6,80 8,0 1,0 15,0 7 7
9-10 4,60 10,0 18,0 9,5 ) 8
10-11 3,60 6,0 16,0 3,4 7 -
11-12 2,00 10,0 2,0 7,4 3 -
12-13 3,00 10,0 1,0 21,0 20 -
13-14 3,00 6,0 1,0 2,8 6 -
14-15 3,00 50 4,0 2,4 6 -
15-16 3,00 8,5 4,0 4,5 6 -
16-17 4,00 55 4,0 4,0 2 8
17-18 3,60 50 6,0 16,0 12 15
18-19 3,30 50 3,0 3,0 6 9
19-20 5,00 50 6,0 2,0 1 14
20-21 2,60 2,0 7,0 2,0 1 10
21-22 18,60 0,7 10,0 3,0 3 8
22-23 1,60 3,0 - - - 9
23-24 1,00 0,5 - - - 12




Ilpuao:xenue 9

Bpewmst 3anostHeHHST 6aKOB-aKKyMYJIsITOPOB [2]

3amac Bojbl B 6akax-akKKyMyJISITOpPax, YCTPAUBA€MbIX B ObITOBBIX 3/IaHUSAX U MMOMEIIEHUSIX MPOMBIIII-
JICHHBIX TPEIIPUITUHN, CIIEyeT ONPEIENATh B 3aBUCUMOCTH OT BPEMEHHU UX 3allOJIHEHUS B TEUEHUE CMEHBI,
MIPUHUMAEMOT0 10 TabJuIe:

Uuciio aymeBbIX CEeTOK 10-20 21-30 31 u Gosee

Bpewms 3anonHeHust 6aKoB-aKKyMYyJISTOPOB B Hacax 2 3 4




IIpuao:xenue 10

Pa3mepsl TUIIOBBIX pe3epByapOB AJIsl BOJIbI

Bwmectn- Kpyrisle pe3epByapbl IIpsiMOyTrosIbHBIE pe3epBYyapsl
MOCTb, COopHBbIC MonouTHbIE COopHBbIC
MS Juamerp Bricora Huamerp Bricora [[Iupuna Jlnnna BeicoTa
50 6 1,8 4,7 3,5 3 6 3,6
100 6 3,6 6,5 3,9 6 6 3,6
150 - - 8,0 3,5 - - -
250 9 3,6 10,0 3,7 6 12 3,6
400 - - 13,0 3,7 - - 3,6
500 12 4,8 - - 12 12 4,8
600 - - 13,0 5,0 - - -
1000 18 4,8 19,0 4,0 12 18 4,8
1500 - - 22,0 4,5 - - -
2000 24 4,8 25,4 4,5 18 24 4,8
3000 30 4,8 - - 24 30 4,8




IIpuao:xenue 11

PacueTHbIil pacxoj BOJbI Ha HAPY>KHOE MOXKAPOTYIIEHUE U PACUETHOE KOJIMYECTBO

OJIHOBPEMEHHBIX MOXAPOB B HACEJICHHBIX MyHKTaxX [1]

KonnuectBo xurteneu B
HAaceJICHHOM ITyHKTE B

PacueTHOE KOJIMUECTBO
OJHOBPEMEHHBIX I10-

Pacxoip1 BOJIBI Ha HAPY)KHOE MOXKAPOTYILICHUE B HACe-
JICHHBIX ITYHKTAaX B JI/C

3acTpoiika 3JaHUSIMH 10

3acTpoiika 3JaHUsIMU

TBIC.YE.,10 XKapoB JIBYX ATaKeW BKIIOUH- .

TeIBHO CBBIIIIE JIBYX dTaXKeH
5 1 10 10
10 1 10 15
25 2 10 15
50 2 20 25
100 2 25 35
200 3 - 40
300 3 - 55
400 3 - 70
500 3 - 80




IIpuaoxenue 12

Cpennue 3Ha4YeHUsI S5KOHOMHUUYECKoro ¢akropa D [1]
3HaueHus NpeebHBIX SKOHOMUYECKHUX PACXO0B 3aBUCIT OT 3KOHOMHYECKOT0 (hakTopa D, cpeiHne
3HAUEHUSI KOTOPOTO B MEPBOM MPUOIMKEHUHA MOKHO IPUHUMATh:

Jst Cubupu u Ypana (Oosbimast riiyOrnHa 3a710KEHUS TPYO, OTHOCUTENIBHO JeIIeBast
anexkTposueprus) 0,5

s neHTpalibHBIX W 3anaHbIX pailoHoB EBpomnelickoil yactu Poccun 0,75

JU71s1 10)KHBIX pailoHOB (HEOOIbIIAs TTyOHHA 3aJI0KEHHSI TPYO, OTHOCUTENBHO A0POTas AJIEKTPOIHEPTHUs)
1,0



Ipuaoxenne 13

[IpenenpHBIC IKOHOMUYECKUE PACXOBI JJIs1 CTAIBHBIX U YYTYHHBIX TPYO [4]

Venosubiit mamerp Tpy6 dy IIpenenbHble 5)KOHOMUYECKHE PACXOIbI B JI/C
3=0,5 9=0,75 9=1,0

B MM Crasibhble | UyryHnble | Ctanbhble | Uyrynssle | CtanbHble | UyryHHBIE
100 13,4 10,6 11,7 9,3 10,6 8,4
125 19,0 16,8 16,6 14,5 15,1 13,3
150 25,0 28,3 21,8 24,0 19,8 22,4
175 33,4 - 29,2 - 26,5 -
200 53,0 51,2 46,0 43,0 42,0 40,6
250 82,0 82,2 71,0 73,0 65,0 65,3
300 118,0 121,0 103,0 106,0 93,0 96,0
350 161,0 167,0 140,0 146,0 128,0 132,0
400 211,0 220,0 184,0 196,0 167,0 175,0
450 268,0 286,0 234,0 256,0 213,0 227,0
500 360,0 394,0 315,0 352,0 286,0 313,0
600 507,0 581,0 443,0 530,0 402,0 461,0




ITpenenpHble 5)KOHOMUYECKHE PACXOIbI AJIs1 aCOECTOIIEMEHTHBIX TPYO [4]

Ilpunoxenne 14

YcnoBHbI tuamerp Tpyo dy B MM

[TpenenbHbIe 5KOHOMUYECKHE PACXOBI B JI/C

3=0,5 2=0,75 9=1,0
100 10,1 91 8,4
125 15,2 13,8 12,7
150 26,1 23,6 21,8
200 48,7 44,0 40,7
250 78,2 71,0 65,3
300 114,0 103,0 95,6
350 160,0 1440 133,0
400 240,0 217,0 201,0
500 560,0 505,0 465,0




o 3 2
3HaueHHs yJCIbHBIX CONPOTUBIICHUN A (U q B M /c) 1 Kodppuumenta m=4/1rd " s
acOECTOIIeMEHT-HbIX, HEHOBBIX CTAJIbHBIX M YYT'YHHBIX TPYO [4]

IIpuao:xenue 15

dy, CrajbHble UyryHHble AcbOecToleMEHTHbIC
MM A m A m A m
100 172,9 0,098 311,7 0,122 187,7 0,127
125 76,36 0,072 96,72 0,0787 76,08 0,0897
150 30,65 0,051 37,11 0,0548 31,55 0,0637
175 20,79 0,044 - - - -
200 6,969 0,0292 8,092 0,0310 6,898 0,0356
250 2,187 0,0188 2,528 0,0199 2,227 0,0231
300 0,8466 0,0132 0,9485 0,0137 0,914 0,0164
350 0,3731 0,00966 0,4365 0,0103 0,4342 0,0123
400 0,1859 0,00743 0,2189 0,00791 0,2171 0,0094
450 0,09938 0,00586 0,1186 0,00697 - -
500 0,05784 0,00478 0,06778 0,00508 0,07138 0,00611
600 0,02262 0,00336 0,02596 0,00354 - -




IIpuao:xenue 16

[TonpaBounbie KO(GUIMEHTHI K 3HAYCHUSAM A JUIs CTaJIbHBIX, YYyTYHHBIX U aCOECTOLIEMEHTHBIX TPYO B
3aBHCHUMOCTH OT CKOPOCTH JBHKEHHUS BOBI U [4]

U, M/c K
CTalbHbIE U YYT'YHHBIE TPYOBI AcbecToleMeHTHBIE TPYOBI
0,10 1,68 1,483
0,20 1,41 1,308
0,25 1,33 1,257
0,30 1,28 1,217
0,35 1,24 1,185
0,40 1,20 1,158
0,45 1,175 1,135
0,50 1,15 1,115
0,55 1,13 1,098
0,60 1,115 1,082
0,65 1,10 1,069
0,70 1,085 1,056
0,75 1,07 1,045
0,80 1,06 1,034
0,85 1,05 1,025
0,90 1,04 1,016
1,00 1,03 1,000
1,10 1,015 0,986
1,20 1,00 0,974
1,30 1,00 0,963
1,40 1,00 0,953
1,50 1,00 0,944
1,60 1,00 0,936
1,70 1,00 0,928
1,80 1,00 0,922
1,90 1,00 0,916
2,00 1,00 0,910
2,10 1,00 0,905
2,20 1,00 0,900
2,30 1,00 0,895
2,40 1,00 0,891
2,50 1,00 0,887




IIpuaoxenue 17

Kareropuu neHTpaii30BaHHBIX CUCTEM BOJOCHA0KEHHUS 110 CTETIEHH 00ECTICYeHHOCTH 1Moaayu Bobl [1] I —
JIOTTYCKAETCsl CHUKEHUE T10/1a4U BOJBI HA XO35HCTBEHHO-TIUThEBBIC HYX bl HEe 60see 30 % pacuer-HOro
pacxojia ¥ Ha IPOU3BOACTBEHHBIC HYXIbI JI0 MpeJieia, YCTaHABIUBAEMOTI0 aBapUMHBIM IpauKOM paboThI
NPEANPUATHI; JJIUTEIBHOCTh CHUKEHUS TTOJa4l HE JO0JKHA MpeBbIaTh 3 cyT. [lepepblB B mogade BOAbI WU
CHIKEHHUE T0/IauM HUXKE YKa3aHHOI'O Mpejiesia AOMYCKAITCS Ha BPeMsl BBIKIIIOUCHUS MMOBPEKACHHBIX U BKIIO-
YEHUS PE3EPBHBIX 3JIEMEHTOB CHCTEMBI (000pyAOBaHUS, apMaTyPhl, COOPYKEHUH, TPyOOIIPOBOJIOB U JIp.), HO HE
Oonee yem Ha 10 MuH;
| — BEJIMYMHA JOMYCKAaeMOro CHWXEHHUS MOJayu BOJBI Ta K€, 4yTO npu | Kareropuu; JIUTEIbHOCTH
CHWKEHUS MOJJa4uM He JoJkHa npeBblmath 10 cyr. [lepepbiB B mojiaue BObI WM CHUKEHHUE TTO/Ia4X HIKE YKa-
3aHHOTIO Mpejiesia JONMYyCKAlTCs HAa BPEMs BBIKJIIFOUEHHUS] TTOBPEXKICHHBIX U BKJIIOUYCHUSI PE3EPBHBIX 3JIEMEHTOB
WJIM MIPOBEJICHUS PEMOHTA, HO He OoJiee ueM Ha 6 u;

Il — BenmuumHa MOMyCKAEMOTO CHIDKEHHUS TOJIa4d BOJBI Ta K€, 4TO NMpH | kareropuu; JIUTEIHHOCTD
CHWKEHUS MOJJa4uM He JOJKHA MpeBbImath 15 cyt. [lepepsiB B mojaue BOAbI MIIM CHHXKEHHUE MOJIaYM HUXKE YKa-
3aHHOTO TMpeJieNa TOMyCKaeTCsl Ha BpeMs ITPOBEACHUS PEMOHTA, HO He Oosiee ueM Ha 24 4.

OObeqMHEHHBIC XO3SHCTBCHHO-TTUTHEBBIC M TPOM3BOACTBCHHBIC BOJIOIMPOBOIBI HACEICHHBIX IMTYHKTOB
IpH YucIie xutesnei B Hux 6onee 50 ThIC. 4yen. cieayeT oTHOCUTSH K I kateropuu; ot 5 10 50 thic. uen. — ko 11
Kareropuu; mesee S5 Teic. yen. — K III kareropun.



3AJJAHHUE

K MPAKTUYECKUM 3aHATHAM 10 Kypey "Bonocnabxenue"
NCXOJHBIE JAHHBIE

1. PacdetrHoe unciio xuTeNnel B HaCeJIEHHOM MyHKTe, yen. 10000

2. CrerneHb CaHUTAPHO-TEXHUUYECKOT0 OJ1aroycTpoiicTaa

3[aHUI: BHYTPEHHUI BOJIOIIPOBOJ U KAaHAIM3ALIMS C
HEHTPaIN30BaHHBIM TOPSIYUM BOAOCHAOKEHHUEM

3. DTaKHOCTh 3JaHUM: 5 oraxein
4. VIcTOYHUK BOJOCHAOKEHNS: apTe3uaHCKas CKBaXKMHA
5. OO0111eCTBEHHO-OBITOBLIE 3/TaAHUS:
a) TOCTUHHULIA Ha 300 ugen.
0) NETCKUHA cay Ha 100 yem.
B) oOILe)XUTHE HAa 200 yern.
6. [TpoMBbINIIICHHOE TIPEIIPUSITHES:

6.1. Hopma nmoTpe0OiieHus BoAbl Ha IUHMITY BhIycKaemou npoayknuu 100 1.
6.2. KonndecTBo BBIITyCKaeMOM MPOIYKIIUH 10 CMEHAM, B €UHUIAX:

a) 1 cmena 500
0) 2 cMeHa 500
B) 3 cmeHa 400
6.3. KonndecTBo paboymx U CilyKalux Ha IPOMBIIUICHHOM HPEIIPUITHH, Yel:
a) 1 cmena 1000, u3 HUX B ropsunx nexax — 300
0) 2 cMeHa 1000, u3 HuX B ropsuux mexax — 300
B) 3 cmeHa 900, u3 HuX B ropsiuux nexax — 300
T) KonuuecTtBo pabounx, nons3yrommxcs aymem 30 %
6.4. JlomycTrMOe CHIDKEHUE TI0JITa4YH BOBI HAa MPOMBIIIICHHOE MIPEATIPUSATHE ITPU
aBapuu Ha OJIHOM U3 BOJIOBOJIOB 30 %
7. I'eorpadudeckoe pacrnono)eHne HaCeIeHHOTo MyHKTa:  PocToBckas 001.

1. CII BonocnaOxenue HapysKHbIE CETH M COOPYKEHUS.

2. CII 10.13130 BuyTtpennuii npoTHBOMOXKAPHBINA BOJOMPOBOI.

3. CII 8.13130 Cucrembl mpOTHUBOIIOKAPHOH 3auThl. ICTOUHMKH
IPOTUBOMOXKAPHOTO BOJIOCHAOKEHHUS.

4. CII BuyTtpeHHHUI BOJONPOBOA M KaHAIU3ALUs 31aHUM.



Boxo3abopnl
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Br160op ncTouHnKa BOIOCHAOKECHUS

M cTOYHHMK XO034MCTBEHHO-IIUTHEBOIO BOJAOCHA0XKEHUS CIIEAYET BbIOMpATh B
cootBercTBUM C TpeboBanusasmu ['OCT 2761, Koropble NpeaycMaTpuBarOT
MaKCUMaJIbHOE MWCIOJb30BAHUE JUII JTOM LEJIM BCEX HAIMYHBIX PECYPCOB
MOJ3EMHBIX BOJI, YAOBJIETBOPSIOIINX CAaHUTAPHO-TUTUEHUYECKUM TPEOOBAHUSIM.
[Tpu 3TOM B nepBYIO OUYEpEb CIEIYET BHIOUPATh TAKME BOJOUCTOUHUKH, KAU€CTBO
BOABI KOTOpBIX cooTBeTcTBYeT TpeboBanusam CanlluH «IlutheBas Bona.
['uruennyeckue TpeOOBaHUS K KAauyeCTBY BOJbl ILIEHTPAJIU30BAHHBIX CHUCTEM
nuTheBOro  BojgocHaOxkeHus. KonTponb  kauectBa». [loazeMHble  BOJBI
OJIMHAKOBOT'O KavyecTBa CIeAyeT NPUHUMATh K MCIOJb30BaHUIO B 3aBUCUMOCTH OT
CTENEHU HAJEKHOCTH MX 3aLIUThI OT BHEIIHETO 3arpsi3HEHHUSI, B IIEPBYIO OUEPEND -
apresuaHckue. IIpy  OTCYyTCTBMM  WJIM  HEBO3MOXXHOCTH  HCIIOJIb30BaHMUS
apTe3MaHCKMX  BOJ ~ KaK  M3-3a  HEJOCTAaTOYHOrOo WX  jaeduTta  WiM
HEYJIOBJIETBOPUTEIIBHOIO  KayecTBa, TaK M IO TEXHUKO-3KOHOMUYECKHUM
COOOpaKEHUSIM HEOOXOIUMO PACCMOTPETh BO3MOXHOCTH MCIOJIb30BaHUS IPYrUX
BUJIOB TIOJI3EMHBIX BOJ B CIEAYIOIIEM MOPSAKE: MEXKIUIACTOBbIE OE€3HANOpPHbIE,
I'PYHTOBBIE BOJIbl, MCKYCCTBEHHO IOIIOJHIEMBIE M IOAPYCIOBBIE BOJBI, IPHU
OTCYTCTBUU WJIM HEBO3MOXKHOCTHM MX MCHOJB30BAHMS - BOABI MOBEPXHOCTHBIX
MCTOYHUKOB (PEK, BOJOXPAHUIIHIII, 03€P, KAHAJIOB).

[Tpu ucnosb30BaHUK MOBEPXHOCTHBIX UICTOYHHUKOB CIIEAYET BHIOUPATh
Y4aCTKH BOJOEMOB, KOTOPBIE COOTBETCTBYIOT OOIIMM TPEOOBaHUSM, YKa3aHHBIM B
Tunoseix nosoxenusx «lIpaBuna oxpaHel HOBEPXHOCTHBIX BOI» U B «IIpaBuiiax
MPEICTABIICHUS B MOJb30BAHUE BOJIHBIX OOBEKTOB, HAXOSIIIUXCS B
roCyJ1apCTBEHHON COOCTBEHHOCTH, YCTAHOBJICHUS U MIEPECMOTpa JIUMHUTOB
BOJIOTIOJIb30BaHHS, BbIJAUH JIMLIEH3UU HAa BOJIONIOJIB30BAHUE U PACIIOPSIAUTEIBHON

JIAICH3UNY.



ITpu oOTCYTCTBMM NPECHBIX MOA3EMHBIX M TIOBEPXHOCTHBIX BOJ JUIA
XO3SIICTBEHHO-TIMTHEBOIO  BOJIOCHAOKEHMSI  JOIYCKAeTCsl  HCIOJIb30BaHUE
MUHEPATN30BaHHBIX BOJ] U MOPCKOM BOJBI IPU YCIOBUH WX ONMPECHEHUS, a TaKKe
re0TEPMAIIbHBIX BOJI, €CJIM OHU YJOBJIETBOPSIIOT CAaHUTAPHBIM TPeOOBaHUAM, a UX
MaKCHMalbHas TeMIeparypa He npesbiiaet 24-26° C.

Bri6op wuCTOYHMKA MPOM3BOACTBEHHOTO BOJOCHAOXKEHUS HEO0OXO0IUMO
IPOU3BOJUTH C YUETOM TpeOOBaHUM, NPEABIBIAEMbIX NOTPEOUTEISIMU K KaUECTBY
BOJABI B KaXIOM KOHKpeTHOM ciy4ae. [lpum sToM ciemyeT MNOMHHUTb, 4YTO
UCIOJIb30BaHUE IOA3EMHBIX BOJ| MUTHEBOTO KAauecTBa JUIsl MPOU3BOJCTBEHHBIX
HYXKJ JOITyCKaeTcsl TOJIbKO B pailoHax, rie HET HEOOXOAMMBIX MOBEPXHOCTHBIX
BOJHBIX HCTOYHHKOB W HWMEIOTCA JOCTAaTOYHBIE 3amachl MOA3EMHBIX  BOJ
IUTHEBOTO KA4ECTBA, C PA3PELICHHUS] OPTaHOB IO PETYJIUPOBAHUIO, UCTIONIb30BAHUIO
U OXpaHe BO/I.

Takum  00pa3oMm, OCHOBHBIMH  HCTOYHHUKAMU  IPOU3BOJCTBEHHOIO
BOJIOCHA0KEHUS SIBJISIFOTCSI TTOBEPXHOCTHBIE BOJbl M YAaCTUUYHO MHUHEPAJIbHBIE U
reoTepMabHbIC BOMIBI.

[Tomumo yka3zaHHBIX TpeOOBaHMM K KadyeCTBY BOJHBIX PECYpPCOB, IS
MPAaBUJILHOTO BHIOOpPAa HMCTOYHHMKA CIEAYET YYHTHIBATH CIEAyIONIHe (aKTOPHI:
PAcXOJHBIM PEKUM, BOJOXO3SIICTBEHHBIM OalaHC MO0 MCTOYHHMKY C IMPOTHO30M Ha
15-205€eT; KauyeCTBEHHYIO0 XapaKTEpUCTUKY BOJbl B HCTOYHUKE C YKa3aHHEM
arpeCCUBHOCTH BOJIBI M TPOTHO3 BO3MOXKHOTO M3MEHEHHSI €€ KauecTRa.

[Tpu BbIOOpE B KadecTBE MCTOYHHMKA BOJOCHAOKEHMSI MOBEPXHOCTHBIX
BOJIOEMOB BOJIOOOECIIEUEHHOCTh WX CPEJHEMECSYHBIX WM CpPEAHECYTOUYHBIX
pacxoloB, a TaKXKe MAaKCUMAIbHBIX W MHHUMAIbHBIX YpOBHEH JOJDKHA
OPUHUMATBCA B 3aBUCUMOCTHM OT KAaTeTOPUU HAJEKHOCTH IOJAYU  BOJbI
COOTBETCTBEHHO XapaKTEPUCTUKE MOTPEOUTENel MO MaHHBIM, NMPUBEICHHBIM B
CHulI (11,1a671.2).

[Ipu oTHOCUTENBHOM  BOAOOTOOpE (OTHOIIEHHE PacuyeTHOro pacxoja
BO00TOOpa Q; K MHHMMAIFHOMY PAacuyeTHOMY pacXoay Qmin BOJIBI B UCTOYHUKE

cooTBeTCcTBYIOMIEH oOecriedeHHOCTH) Q./Qmin < 0,25 MOXXHO 3a0upaTh BOIY H3



pycia pekd WM KaHalla caMbIM IIPOCTBIM U HEIOPOTOCTOSIIUM COOPYKEHHEM
BOojo3abopa  0e3  Kakux-IuM0O  JIOMOJHHUTCIBHBIX  Mepompustuii.  I[lpu
0,25<Q,/Qmin0,75 HameKHBIH BOJOOTOOP BO3MOXKEH TOJBKO W3 HENIYTOHOCHBIX
OTKPBITBIX IMOTOKOB ¢ 0CO00 OJarompusATHbIMA (HOPMOH M COCTOSIHHEM pycJa.
Yame B TakWx ciaydasx TpeOyeTcs IPOBOJHUTH PYCIOPETYIUPYIONIUE padoThl,
yIIydIIeHUE YCIIOBUH 3a00pa BOJABI, a TaKXKe CTPOUTEIBCTBO BOJOIOIBEMHBIX
IUIOTHH, OOECHCUMBAIOIINX JOCTATOYHYIO TIyOMHY B MeECT€ YCTPOHCTBa

B0/103a00pa, a MPH HEOOXOAUMOCTH - U TPEOYEMBIii 3armac BOAbI.



Neo2

2. Be1bop MecTa pacnonoxkeHus BOJ03a00pHOTO COOPYKEHUS

2.1. O0wme noJI0KEHUs

becnepeboitnass pabora Bomo3abopa TpH HAASKHOM BOJOHMCTOYHHUKE
MPAKTUYECKH IOJHOCTBIO 3aBUCUT OT MECTa €ro pacloJIOkKEHHUs, cocTaBa W
KOHCTPYKLUMH  COOPYXEHHUH,  BXOISIIIMUX B  TEXHOJOTMYECKYIO  CXEMY
BOJ103a00PHOTO y3Ia.

OObBIYHO TIpU BBIOOpPE MECTa paCMOIOKEHUS BOI03a00pa HUCXOIAT U3
CIIEYIOIIMX YCJIOBHI: B0O/103a00p JOJHKEH pacrojliararbCs Kak MOXHO OJMKe K
BOJIONIOTPEOUTEIII0; pa3MellaTh BOA03a00p cleayeT TakuMm oO0pa3oM, 4TOOBI HE
MeliaTh TMPOBEJICHUI0O HAMEUEHHBIX BOJOXO3SMCTBEHHBIX MEPOINPHUATUNA Ha
BOJIOMCTOYHUKE M HE YIIEMJISTh MHTEPECHl JPYrMX BOJONOTpeOUTENned WU
BOJIOTIOJIB30BATENEH; TOMOrpapuyecKkue, THIPOJIOTMYECKHE, TIeOJIOrMYEeCKUue |
THIPOTEOJIOTHYECKUE YCIOBUS JOJDKHBI ObITh MPUEMJIEMBI JJIi CTPOUTEILCTBA U
JKCIUTyaTalliM  BOAO3a0OPHBIX  COOPYKEHMM;  TEXHMYECKOE  pEeLICHUE
BOJI03a00pPHOTO y37la U BCEH CHUCTEMBbl BOJOCHAOXKEHUS JIOJDKHO  OBITh
DKOHOMHUYHBIM, a COOPYKEHUSI - TPOCTBIMAU U JOCTYIHBIMH B TEPHO

JKCIUTyaTallMy CAaHUTapHas OXpaHa - HaJCKHOW U HE JOPOTOCTOSIIEH.

2.2. Bo3MOXHbIE€ UCTOYHUKHU 3arPSI3HEHUS] PEUHOU BOJIbI

KauectBo 3a0upaemoii BOJbI U3 PEKU OKA3bIBACT BIUSHUE HA CTOUMOCTH €€
JATbHEUIIIeH OYMCTKA JO TPEeOYyeMBIX HOPM : 4YeM XY»€ KaueCTBO BOJbI , TEM
OOJBIIIE  CTOMMOCTh €€ OYHCTKH. Bo/103a00pHBIE COOPYKEHUS  JIOJKHBI
oOecreuynBaTh 3alUTy CHUCTEMBI BOJOCHAOKEHUS OT TIOIMAJaHWs B HEE HAHOCOB,

copa, IUIAHKTOHA, WIyrd W T.n. [loaTromMy Mecra pacmnojokeHus BOA03a00pOB,



OCOOEHHO XO3SMCTBEHHO-IIMTHEBOI'O HA3HAYEHUS, JIOJKHBI BBIOUPATHCSA C YyUYETOM
BO3MOYKHBIX ITOCTOSIHHBIX M BPEMEHHBIX UCTOUYHUKOB 3arpsA3HEHUS PEYHON BOJBI.
K MecTtam nocTyruieHus B peKy pa3jiudHOro pojaa 3arps3HEHUN OTHOCATCS:
-BBIIYCK CTOYHBIX BOJ;
-HACEJICHHBIN ITyHKT;
-CTOSIHKA CYyJIOB;
~-TOBAapPHO-TPAaHCIOPTHBIE 0a3bl U CKIIA/IbI;
-OBparu BOJIM3U OWMBI PEKH;
-BIIAJICHUE B PEKY IIPUTOKOB.
Bo103a00pb! ycTpanBaroTCs BBILLIE ITHX MECT IO TEUEHUIO PEKH.
3ampemaercs ycTpauBaTh BOJ03a00pbl B MECTax HaroHa M CKOIUICHUS
IUIAaBHUKA U BOJOPOCIIEH, KOTOPBIE HE TOJBKO YyXYAIIAlOT KayeCTBO BOJABI, HO U
3aTPyAHSIOT pa0OTy BOJONPUEMHBIX OTBEPCTHU.
3ampeniaercs ycTpauBaTh BOJ03a00pbl B aKBaTOPHUSX MOPTOB M OyXTax,
KAaueCTBO BOJABI B KOTOPBIX, KaK IPABUJIO, 3HAYUTEIBHO XYXKE€, YEM B OCHOBHOM

MOTOKE PEKH.

2.3. PycnoBeie nedopmaiiuu peku U yCTOMUUBOCTh OEPETroB

Pazmenienne Bo103a00pOB NpHU Pa3IUYHBIX THIAX PYCJIOBBIX MPOIECCOB,
MOKeT ObITh NpUHATO N0 pekoMmeHnnauuu U.B.Ilonoga.

B nmro6om ciydae 1omKHBI OBITh 00ECIIEUeHBl YCTOHYHUBOCTD BOI03a00PHOTO
COOPY)KEHHS M BO3MOXHOCTH 3a00pa BOJbI NPU YPOBHSX M PAcXodaxX BOJIBI

pacueTHOM 00eCIIeYeHHOCTH.
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3. OmpeneneHne TEXHOJIOTHUECKON CXeMbI pEYHOTO BOZ03a00PHOTO COOPYKEHUS

TexHonoruyeckass cxema BOjo3a0opa JOJDKHBI —oOecreuuBaTh  1-10
KATErOpUI0 HAJEKHOCTH MOJAYM BOABI B CPEIHHMX YyciloBHAX. Omnpenenum
BO3MOXKHBIE BapUaHThl BO/I03a00PHOIO COOPYXKEHHUsS, CIIOCOOHOTO O0ECHeYUTh
HAJEXKHBIA OTOOpP M3 BOJAOHMCTOYHHMKA PACYETHOIO pacxoja BOAbI M MOJAa4yy €ro
norpedurento. Takux BapuaHTOB BO3MOKHO TPH:

IIEPBbII BAPWAHT - O€peroBble HE3aTOIUISIEMbIE BOJONPUEMHUKH C
BOJIONIPUEMHBIMH OTBEPCTHSIMHU, BCErla IOCTYHMHBIMU [JIsl OOCTYXHBAHUS, C
HEOOXOJUMBIMU OTPXKAAIOIMIMMHU M BCIIOMOTATEJIbHBIMU  COOPYXEHUSIMU U
YCTPOMCTBAMH, PACIIOJIOKEHHBIMU B OJJHOM CTBOpE (OeperoBoii Bog03adop);

BTOPOV BAPMAHT - 3aTOIJICHHBIE BOJIOTIPUEMHHKHN BCEX TUIIOB, y/IaJICHHBIC
oT Oepera, IPaKTUYECKU HEJOCTYIHbIE B OTACIbHbIE IEPUOJIbI TOAA, B KOJIUYECTBE
HECKOJbKMX IITYK, CHaOXEHHBbIE CpeACTBaMU OOpbOBI C IIYyrod, HaHOCAMH U
UMEIOINE JIpyrue 3aTpydHeHust 3abopa BoAbl (PYCIOBBIM BOm03a00p C
HECKOJIbKUMH BOJIOTIPUEMHHUKAMH ),

TPETUI BAPUAHT - 3aTOIJICHHBIE BOJOIIPUEMHHUKHU BCEX TUIIOB, YAAICHHBIC
oT Oepera, MPaKTUYECKU HEIOCTYNHbIE B OTAEIbHbIE MEPHOIbI roja (pycioBble
BOJ03a00phl C OJHHUM BOJONPUEMHHUKOM), TIPH BBINOJIHEHUH OJHOTO W3
CJIECIYIOIINUX YCIOBUM:

-pa3MelleHe  BOJONPUEMHUKOB B  3aTOIUISIEMOM  CaMOMNPOMBIBAIOIIEMCS
BOJONPUEMHOM KOBIIE;

-1IOABOJI K BOAOIPHEMHBIM OTBEPCTHSIM TEILJIOW BOABI B KOJIMYECTBE HE MEHEE
20% 3abupaeMoOro pacxoja M TPUMEHEHHE CHEIUAIbHBIX HAHOCO3AIIUTHBIX
YCTPOWCTB;

-o0ecrieueHue HaJeKHOW CHCTEMbl OOpaTHOW MPOMBIBKHA COPOYAECPKUBAIOLINX
pEUIETOK, pbhI0O3arpaguTeNIbHbIX YCTPOMCTB BOJOINPUEMHUKOB M CAaMOTEYHBIX

BOJOBOIOB.



Jli Bcex BBILIENEPEUHCIEHHBIX BAPUAHTOB HEOOXOAUMO NPEAYCMOTPETh
CEKLIMOHUPOBAHKE BOAOIPUEMHON YaCTH BOI03a00PHOTO COOPYKEHUSI.

OnpenenuM, Kakoil W3 BapUaHTOB BOJ03a00PHOTO COOPYKEHHUS MOYKHO
pPa3MeCTUTh B K&XKJIOM U3 TPEX CTBOPOB. JlJisl 3TOro mpoBeAeM MNpeaBapUTEIbHYIO
OPUKHUIKY MO0 Pa3MEUICHUIO BOJIOMPHUEMHOTO OKHA B KKJIOM U3 HUX.

[TpakTHKa MPOEKTUPOBAHUS MOKA3bIBACT, YTO BOAOMPHEMHBIE OKHa 0e€3
OCOOBIX CIIOKHOCTEH YIAEeTCsl PacloiOkKHUTh B TEX MECTax, IJe INyOWHa peKku He
MmeHbIe 2-3 M. CrenoBaTenbHO, B NMEPBOM CTBOPE OTMETKA JHA PEKU B MECTE
yCTpOMCTBa BOAOIIPUEMHBIX OKOH JIOJKHA OBITh:

-B 3UMHIOI0 MEKEHb 00€CIEUeHHOCThIO P = 97% 17151 moaaepkanusi TpeOyeMoun

riayounsl H;y=2,0 M 0/ CIUIOIIHBIM JIEIOBBIM TOKPOBOM TOJIIUHOM §,.=0,9 M

VZgp<yma -5, —2.0=13505-09-2.0=13215

-B JIETHIOIO MEXEHb 00€CIeYeHHOCThI0 P = 97% nnsa oOecnieueHus TpedyeMon
riayounsl Hy, = 2,0 M nop n10:0uHOM BOJIHBI BBICOTOM hy = 0,8 M.
AZyp<yma —0.5xh, —2.0=13335-0.5x0.8—2.0 =130.95

N3 nByx orMeToKk BhiOMpaemM MuHuMaIbHYyo (130,95) , T.K. OHa OTBEUaeT
0001M TpeOOBaHUSIM.

OrnpenensieM rOpuU30HTaILHOE PACCTOSTHUE MEXKY BEPTUKAIBIO
COOTBETCTBYIOIIIEH ATOM OTMETKE JIHA, U YPe30M BOJIbI B maBo A0k ( ipu 'BB =
140,20 ) . Eciu 1o paccTosinue He npesbimaet 20-30 M, To clienyeT
peaycMaTpuBaTh yCTPOHUCTBO BOJI03a00pa OeperoBoro tuma. Ecim ke oHO
6ombie 30-40 M, TO clieTyeT MPOEKTUPOBATh YCTPOMCTBO BO103a00pa PyCIOBOTO
THUTIA .

Hns 1-ro cTBOpa 3TO paccrosHue coctaBisier 16,25 M. [Tostomy B 1-M
CTBOPE MOXXHO MPETyCMOTPETh YCTPOMCTBO BOA03a00pa OEPEroBoro TUIa.

AHAJIOTUYHOE PacCTOSHUE BO 2-M CTBOpe cocTaBisieT 36,0 m



Takum o0Opazom, BO 2-M cleAyeT yCTaHaBIUBaTh BOA03a00p PyCIOBOTO
tuma. Ero MOXXHO BBIMOJHUTh WJIM 10 BTOPOMY BapuaHTy (C  JIByMs
BOJIOTIPUEMHUKAMH) WA TI0 TPETheMY BapuaHTy (C OJHUM BOAOIPUEMHUKOM, HO
IIPU BBITIOTHEHUH WITH BTOPOTO, WM TPETHETO TOTIOTHUTEIHLHOTO YCIIOBUS).

AHanmu3 3-To CcTBOpa IMOKa3bIBaeT, YTO M3-3a Mayjod riyOuHbl p. Mctpa B
JICTHIOIO MEXEHb B 3-M CTBOpPE HEJb3sl PA3MECTHTh BOJONPHUEMHOE OTBEPCTHE
(riryouna Boxel MeHblne H,, =2.0 m). IToaTomy 114 opraHusanuu 3a00pa BOAbI B
3-M cTBOpe TpeOyeTcs WM YCTPOUTH KOBIIEBOW BOA03a00p (TpEeTUi BapHaHT C
NEPBLIM JIOTIOJHUTENBHBIM YCIIOBUEM), WM COOPYIAUTH JaMObl W IIIOPHI IS

NOJHSTHS YPOBHS BOABI B PEKE, WIH YTIIyOUTh THO MOCIEIHEN.



Ne4
4. Pacuer 3J1eMEHTOB BOZI03a00PHOT0 COOPYKEHHUS
4.1. Onpenenenue n1uaMeTpa CaMOTEUYHOU TPYOBI

Jnamerp camoTeyHOM TpyObl oOmNpenenseM W3 YCIOBUS IPOIyCKa
AKCILTyaTallMOHHOIO pacxona Q, mpu ckopocTsx, pekoMeHayembix CHull.

B cBsa3u ¢ TeMm, 4TO pPEKOMEHIyeMas CKOPOCTb 3aBUCUT OT JIHaMeTpa
CaMOTEYHOM TPYObI U OT KaTErOpUU HAJIEAKHOCTH BOA03a00pa, pacyeT MPOBOJUM
METO/I0M NO0JI00pa, MPUHUMAs B MEPBOM NPUOIMKEHUU 3HAYEHUE CKOPOCTH v =
1 m/c. Torga

d® —1.129% Q_g):l‘l29>< %9521.007 M.

v
IIpu d® = 1000 mm pekoMeHyemasi ckopocth V = 1,5 M/c, B 3TOM ciydae
BO BTOPOM IIPHUOINKEHUN

0.795
1.5

d® =1.129x —0.822 M.

[IpyHuMaeM CTaHIApPTHBIA JMAMETP CTAJbHOM CaMOTEYHOW TPYyObI
dy=900 Mm. OHa HU3roTOBIEHAa M3 CTAIbHBIX 3JIEKTPOCBAPHBIX TPYO HAPYXKHBIM
muamerpoMm d,= 920 MM, BHyTpeHHUM auaMeTpoMm d., = 896 MM M  TOIIIMHON
cTeHkd §,= 12 MM (macca 1 mor.m M., = 268,7 xr). BHyTpeHHss TOBEPXHOCTH
TpyObl 0OpabarbIiBaeTCs NOJINMEPLUEMEHTHBIM ~ MOKPBITUEM, HAHECEHHBIM
MeTooM ILeTpudyrupoBanusi. HapykxHyto 3allUTHYIO HU3OJSAIUI0O CaMOTEYHOMN
TpyOBbl IPUHMMAaeM BeChbMa YCHJICHHOTO THIA TOJIIMHON §-= 9 MM (IJIOTHOCTH
pc=1100 xr/m’).Macca 1mor.M caMOTeqHO#t TPYObI ¢ H30ISLHECH

M =M+ nxdy x8c xpe=268,7+3,140,92x0,0091100= = 301,3 xr
Haxonum cKopocTh MOTOKA BOJBI B CAMOTEUHOU TpyOe mpu

HKCILTYTAIIMOHHOM PEXHME paboThl Bogo3abopa:



Ver, —1.274x 2 —1274x 0‘7952 =1.25 m/c.

d2, 0.896

DTa CKOpPOCTh HECKOJIBKO MEHBINE , ueM pekomenmyemas ( V=1,5 m/c).

Ecnu xe npuHaTh Onmkaiiliiee MEHbIIEe 3HAUYCHUE JHAMETpa CaMOTEUHON
TpyOsI ( dy = 800 MM ) , TO ckopocTh noToka Oyzer V = 1,58 m/c , 4ro Gomblie
MakcuManbHOU pekomenayemon ( V = 1,4 m/c ). [loaToMy TIpUHATBIA TUaMETp
CaMOTEUHOM TpyObl HE U3MEHSIEM.

CkopocTh IOTOKA BOJIBI B CAMOTEUHOM TpyOe V.., J0JKHA ObITh HE MEHBIIIE
HE3aWJIMBAIONIEH CKOPOCTU Vy;, BEIMYMHY KOTOPOM MOKHO OMNPEAENTUTH st

PEYHBIX MYTHBIX BOJI IO (hOpMYyJI€:

gxpx Wxdey

0.11x(1 —L)“-3
0.07xV,

CT3

Vi =

rae g = 9,81 M/c? - YCKOpPEHHE CBOOOTHOTO IMaJICHHS;

p - MYTHOCTb PEYHOU BOJBI , Kr/M° ; 1o 3amannio; p = =1100 mr/m=1,1 Ke/M® ; ey
- IMaMETpP CaMOTEUHOU TPYObl , M ; V., - CKOPOCTh IOTOKA BOJABI B CAMOTEUHOMN
Tpyde , M/c ; W - cpeaHEeB3BCIICHHAS THpaBIdUYecKass KPYIMHOCTb B3BEIICHHBIX
HAHOCOB B PEUYHOHM BOJIe , M/C ; JUAMETP YaCTHI] B3BEIICHHBIX HAHOCOB d; =

0,1 mMm. ITo Tabmuiiam HaxoauMm , uto W = 6,92 mm/c = 0,00692 m/c;

v, = 9.81x1.1x0.00692x0.9 ~095 M/c.

0.1 (1~ 200692 143
0.07x1.25

CKOpOCTh TIOTOKA BOJBI B TPYO€ MPHU AKCILTYTALIMOHHOM pexkume V., = 1,25 m/c
OoJpllle HE3aWJIMBAIOMIEH CKopocTH V,,=0,95 w™/c, mo3TOMy HmalbHEHIITYIO
KOPPEKTUPOBKY AMAMETpa CaMOTEYHOM TpyObl He MHpoBOAUM ( B MPOTUBHOM
cllyuae HEOOXOJMMO YMEHBIIUTh JHAMETP CaMOTEYHOW TpyOBl [0 TaKoro
OnmKaMIlero CTaHJapTHOTO JUaMeTpa , PU KOTOPOM OYyJEeT BBITIOJHEHO YCIOBHE
Vers Vis).

CkopocTh MOTOKa BOJABI B CAaMOTEYHOM TpyOe MpH aBapUHOM peXHUME

Oyner

Vera =1274x 28 21274122 _2 50 w/c.

2, 0.896



B mporecce AKCIUTyaTallii  BO/03a00pa BO3MOXKHO OMOPOKHEHHE
CaMOTEUHON TpyObl B MEPHUOJ] €€ PEMOHTa WU MPOPUIAKTUYECKOrO0 OCMOTpa |,
MOATOMY CAMOTEYHYIO TPYOy CleAyeT MPOBEPUTh HA YCTOMUYMBOCTH K BCILIBITHIO.

I[JISI 9TOI'0O BBIYHCINM KOS(l)(bI/IHI/IeHT BCIIJIBITHA:

4xM
pB><1t><(dH+2><5H)2 ’

CTHU

K

BCILT —

TIep, - INIOTHOCTh BOABI, p, = 1000 KF/M3, T.€.

K = 4>3013 - =0.445.
1000 3.14% (0.92+ 2% 0.009)
Tk Ky = 0,445 < 1.2 , To HEoOXOIMMO MPUMEHUTH MPUTPY3KY

CaMOTEYHON TpyObl OammacTHbIMH TIpy3amu . TpeOyemyro maccy HpUTPYy3KH

3 .
IUIOTHOCTBIO py, = 2400 Kr/M” (3kene300€TOH) Ha IOr. M JJIMHBI CaMOTEYHOM

TpyOBI oripeaeum 1o Ghopmyse

2
Ppxmx(d - +2x3,) p
annrp2 1.2x ~ NMern —2 -
Prp —1.2%pg

) -

_ 1.2><1000><3.14><(0.92+2><0.009) 3013«

4
2400 =1023 xr.

X—
2400-1.2x1000

B Tex cnywasx, Korga B Ipolecce OSKCIUlyaTallid Bojo3abopa
OMOPOKHEHHWE CaMOTEUYHBIX TPYyO HE MpEeayCMaTpUBAETCS WM KOrJa BO3MOXKHO
JUIIb YaCTUYHOE 3al0JIHEHUE 00beMa TPYObl BO3IyXOM, MPU ONpPEIEeIEHUN MACChI

MPUTPY3KH CIEAYET YIECTh MacCy HaXOIAIIEHCs B TPyOe BOJIBI.



Neo5

5. Pacuer ¢punbTpyroriei cetku

OuiIbTPYIOIIUE CETKH, PACIOJOKEHHbIE B  OEpPEroBbIX  KOJOAIAX
BO103a00PHOTO COOPYKEHHS , MOTYT OBITh IUIOCKUMH WJIA BPAIIAOIIIMUCS
[TepBbie TpeOyIOT 3HAYMTEIHLHO MEHBIIETO 00heMa OeperoBOro KOJO/Ia, BTOPHIS
MO3BOJIIIOT MEXAHU3UPOBATh OUUCTKY CETKHU, YTO OCOOCHHO BaXXHO IMPHU OOJIBIIIOM
KOJIMYECTBE 3arpsA3HEHUM, TMOCTYNAIOIIMX M3 PEKU (3arpSI3HEHHOCTh PEYHOTrO
MOTOKAa WK OOJIBIION pacxoa BOA03a00pHOr0 coopyxeHus). Bpamarommuecs
CETKH CIIETYET MPUMEHATHh MPU CPEAHUX, TIKEIBIX U OYEHBb TAKEIBIX YCIOBHUAX
3a00pa BOJIBI 10 3arpsI3HEHHOCTH PEYHOTO MOTOKA WUJIU MPHU IMojJade BOJ03a00poM
Gomee 1 m°/c.

B cooTBeTcTBUM € HMCXOAHBIMU JaHHBIMU (YCJIOBHS IO 3aCOPEHHOCTH -
cpennne, momaua Gomee 1 M/C) NpHHEMAeM BpALIAIOIIYIOCS CETKy. B
COOTBETCTBHUM C MPUHSITOM TEXHOJOTHYECKOW CXEeMOW BOJ103a00pa OJHa CEKIUs
Boj03a00pa obopyayercs aBymsi Hacocamu HC-1. T.o., TOTOK pedyHON BOJBI,
MOCTyIasi B KOJOJEL [0 OJHOM CaMOTEHYHOW TpyOe M (PUIBTPYSICh Yepe3 OJHY
CETKY, 3aTéM JEJIUTCS Ha JiBa pa3AeibHBIX  MOTOKa ( KakAblii K CBOEH
BcachiBawoIie Tpyoe ). CrnemoBaTenbHO, MOJABOA BOJBI K CETKE JIOJDKEH OBITh
BBITIOJTHEH 10 cXeMe '"'C BHYTPEHHUM IOJIBOJIOM BOJIbI" WK MO cxeMe "¢ J1000BO-
BHEIITHUM TOABOJIOM BoAbI". W3 ABYX BapumaHTOB BHIOMpPaeM BTOPOM, T.K. B 3TOM
cilly4ae YIJIyYIIalOTCS YCJIOBHSI OYUCTKU CETKU, TpeOyeTcs MpHeMHas Kamepa
MEHBIIIMX Pa3MEPOB M CO3JAETCA YIAOBJICTBOPUTEIbHAS CTPYKTypa IOTOKa B
Kamepe BCaChIBaHUSI.

XapakTepucTuka QUIbTPYIOIIEH CEeTKU:

“MAPKA CETKH ...vvvreenerreeeerreeeeennreeeeeireeeessneaans TJI-3100

3
-TIPOITYCKHASL CTIOCOOHOCTD...c.uveeuveeereenveenieeeieenieenne 2-3m’/c
-pacXO/l IPOMBIBHOM BOIBL.......uvvreeeeeeinrrreeeeeennneneeenns 30 1/c

-HaIop MPOMBIBHOM BOJbI HA MOMKE..........ceeeeennnnne. 40 m (0,4 MIIa)



~-CKOPOCTD JIBUKCHUS TTOTIOTA.ceveeeeeeeeerernnnannnneeennnes 5,25 M/MuH

-macca (mpu H = 10500 MM)........ccoevvveeeeiiireereen, 15000 xr

-IAPUHA QUITBTPYIOMIETO TTOTOTHA. ... eeeevveeeereeeereenneeeenens 3100 mm

-MIPEBBIIIEHUE  OCH  BEIOMOTO  pOJMKa HaJ JHOM  OeperoBoro
Kosoaua....1000mMm

OmHuM W3 HETOCTATKOB ATOW CETKH SBISICTCS TO, YTO NMPU (UILTPAIAH
BOJIbI UCIIOJIB3YETCS TOJIBKO OJHO MOJIOTHO.

PabGouee monotHo (cuTO) GUIBTPYIOMIEH CETKU  TMOBEPXHOCTHBIX
B07103a00POB U3TOTABIMBAETCS U3 MPOBOJIOKH HEKOPPO3UHHOTO MaTepuana (Mefp,
JaTyHb, HEpPXKaBewoIIasl cTaib). J(uameTp MpoBOJOKU U pa3Mep sYEEK 3aBUCST OT
TUMA CeTKU. J[JI MIOCKUX CeTOK AuameTp mpoBoioku d= 1-1,5 MM, pazmep siueek
B CBETY OT 2X2 70 5x5 MM (a = 2...5 Mm), qis Bpamarommuxcs cetok d = 0,2...0,4
MM ¢ pazmepamu sueek ot 0,3x0,3 no 2x2 mm (a=0,3...2 mm).

[IpyuaumaeM pabodee TMOJOTHO QUIBTPYIOIIEH CETKH U3 JIATYHHOM
npoBoJiokn d=0,2 MM c pasmepamu siueek B cBeTy a = 2 mMM. Koaddunument

CTECHEHUS TAKOU CETKH

2 2
K, :(a+dj :(2+0.2] 121
a 2

CxopocTh NMPOLICKUBAHUS BOJBI CKBO3b CETKY CJIEAYeT MPUHUMATHL HE OoJiee

1 m/c (11, m.5.106), pekoMmeHnyemsbie 3HadeHus B npeaenax ot 0,4-0,5 m/c no 0,8-
1,2 M/c. [ns namero pacuera npuaumaeM V.= 0,8 M/c.
Pabouas momiaap Bpamarouencs ceTku

Q

m, -V,

Qeer =1.25 ‘K

CET C

r71€ m, - KOJUYECTBO (DUIBTPYIOIIUX MOJOTEH CETKH; B HallleM ciiydae m, = 1:

-IIPU OKCINTYTAHTHOHHOM PCIKHNME

Qeers :1.25%-1.21:1.5 M2

-IIPY aBapUNHOM pEKUME

1.
OQpera = 1.25%-1.21:3.0 M2



OmnpenensieM riayOMHY TOTPY>KEHUSI CETKU MMOJA padouMii ypoBEHb BObI B

KaMCpC BCACBIBAHUSA ITPH aBapHﬁHOM PCIKHUMC!

Toraa mpu 5KCILTyTaAlMOHHOM PEKUME CKOPOCTH MPOLIEKUBAHUS OyAeT

V.. —125.0795

-1,21=0,4m/c,

b

T.€. B IPEAEIaxX PEKOMEHYEMBIX 3HAUEHHUI.
B cnyuyae, ecnu ayig GUIBTpOBaHUS MCHOJB3YIOTCS IJIOCKUE CETKH, TO IO
TpeOyeMO IIJIOMIAU CETKU Q.. ,TOJOUPAIOT TUIIOBYIO CETKY, a 3aTE€M MPOBEPSIOT

CKOPOCTD IIPOUCIKUBAHUA IIPU aBapHﬁHOM PCKUMC.
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6. [Tog6op mapku HacocoB HC 1-ro mogpema

B cOOTBETCTBHMM C PUHATONW CXEMOM paCIpeAEIeHUs IOTOKA IO AJIEMEHTaM
Bos03abopa n HC 1-ro nogbsema Tpebyemas mojgava 0AHOTO Hacoca
Q, =Q,=0,5-Q, =0,795m°/c = 2862m°/a

Tpebyemas BemurHA HANIOpa ONpPENEIAETCs TaK:

H=H; +hy Thyy, thyy, ,
rne H; - reoae3ndeckuil Hamop; - MOTEPH HANoOpa COOTBETCTBEHHO BO
BcachiBaroleil u HanopHou nuHugax HC-1 u B Bogosoae no OC.

Haiinem reonesndeckuii Hamop:

Hy = Zgoe - Zige = (144+6)-131,75=18,25m.

[Torepn Hamopa BO BCACBHIBAIOUICH W HAMOPHOW JIMHUSAX BBIYMCIUM IO
dbopmyne lapcu-Beiicbaxa

02 1.
h=? QZ Y i
g-n” i=1d;j

KoadduumenTsl MECTHBIX COMPOTHUBIICHHWH Ha BCACBHIBAIOIICH JIMHUM
MIPUHUMAEM CJIETYIOINMU:
-BXOJ] B TpyOy ¢ pactpyoomc,, = 0,15;
-koH]y30p 900x800 MM ¢,y = 0,18;
-3a1BMXkKa (mpoctast, h/d=1) ¢,,,,=0,5;

-koH(py30p 800x600 MM S omy — 0,20.

I[To Tabmumam mist Q = 795 n/c u d = 900 mm mmeem 1 = 0,00187.



HOTCpI/I Haliopa BO BC&CLIB&IOIH@ﬁ JIMHHUH

h%o —=

2
80’7952 (0'145+(0,18+0,05)x 1 +o.z-Lj+
9.81-3,14 0.9

0.84* 0.6%
+0.00187-5.35=0.1314
KoadduumenTsl MECTHBIX  CONPOTHBICHUNW  HAa  HANOPHOW JIMHUHU

PUHUMAEM TaKUMHU:
- dysop 500x600 mm ¢ = 0,24;
-o0paTHBIN KJaMaH ¢, = 2,5;
-3aJIBUXKKH G,,,,= 0,05;
-TPOMHUK ¢, = 1,1;
-1oBOpoT Ha 30° lmes= 0,155 ;
-moBopoT Ha 90° ¢,,..= 1,19 (c.59).
ITo Tabmumam a1 Q = 795 n/c u d = 600 mm umeem 1 = 0,0143.

HOTepI/I Haliopa B Hal'IOpHOf/'I JINHHUHN (I[O KaMCpbl IICPCKIIIOYCHHUA U

IIOACOCIMHCHUA BOI[OBO,Z[OB) COCTaBJIAIOT

2
h = 0,795 -8 -(0,24+2,5+2-0,05+

" 9.81.3,14%.0,6%
+2-1,1+2-0,155)+0,0143-3,2=2,94 wm.

JluameTp BOJI0BO/IA MOJAOMPAEM IO PacXo1y, PABHOMY

5400 3
0,7Q = 0,72 =1,05wc.

ITo TaGmuiam IlleBeneBa HaxoanuM
dsor = 1000 Mmm; V0, = 1,32 M/c; 1= 0,00188.

[Totepu Hamopa B BogoBoze (1 =7,5 km)

h i-lm =0,00187500=14,1 m.

BO

[ToTpeOHsIil Hamop Hacoca



H, =18,25+0,13+2,94+14,1=35,42Mm.

Ilo Tpebyemoit mogade (Q = 2862 m*/4) u Hamopy (H = 36 M) moxbupaem
nacoc Mapku J1-3200-55 (33 HJIC), momaua kotoporo Q = 3200 m*/4 u mamop H
=55 wm.

OtMeTka ocu Hacoca Z,, =7, +E, rae E - mpeBsillieHHe ocu Hacoca Haj
nosnom. Jlist Hacoca [/[-3200-55 E = 630 MM, 7, =126,05+0,63=126,68, YTO HUKE
I'HB = 133,3 M, T.e. paboune HacOChl HaXOAATCA " T0J1 3a7TMBOM".

Ecnu paboune Hacochkl He OKaxyTcs '"MoJ 3aduBOM', TO HEOOXOIUMO
MPOBEPUTH, YTOOBI MPEBBIICHUE OCH HAcOCAa HAJ HAMHU3IIUM YPOBHEM BOJIbI B
KaMepe BcachlBaHUSA (BBICOTa BcachiBaHUS N,) He OBUIO OONBIIE BEIUYHHBI,

3aBUCSLIEH OT BOBMOXHOT0O Bakyyma H,,, BO BcachIBarolieM narpyoke Hacoca:

2
h,. = HBak — a+2g+k-bi° Lz
d 28-®

b

BC

JonyctuMas BenuurHa BakyyMma Hg, 3aBUCHUT OT Temmeparypsl BOABI B
peKe M KaBUTALIMOHHOTO Ko3(duuueHta OBICTPOXOAHOCTH Hacoca. Ecmu 3T0
YCIIOBUE HE BBIMOJIHAETCS, TO HEOOXOJMMO YMEHBIIUTh OTMETKY JIHa KOJIOALA B

HC-1 Ha cOOTBETCTBYIOIYIO TITyOUHY.



Neo7

[Tonaya BoJpI HA TPOMBIBKY (DUITBTPYIOIINX CETOK

[Ipy nmpuMeHeHnr BpalarmMXcs QUIbTPYIOIIUX CETOK B COOTBETCTBHUH C
TEXHOJOTHEW pPabOThl BOJI03A00OPHOTO COOPYKEHUS HEOOXOAUMBIM YCIOBUEM
SBJIIETCSI HEMpEphbIBHAS IOja4a MPOMBIBHOM BOJBI B TEUEHHE BCEro MNEpHoja
paboThl JaHHOW cekuuu. TpeOyemble BEIUYMHBI NPOMBIBHOIO pacxoja U
OCTAaTOYHOTI'0 HANopa Ha MOWKE 3aBUCAT OT IPUHATOrO TUIIA BPALAIOLIEHCS CETKU.
Jns punbrpytromeit cetku TJI-3100 pacxon npombiBHOM Boasl Q. = 30 1/c npu
Harnope Ha Morike HHM = 0,4 MIla = 40 m BOZ. CT..

[TIpoMbIBHAsI BOJa MOKET MOJIaBaThCS WM U3 HAaOpHOTro KosuiekTopa HC-
1, unu cnenuanbHBIMU HacocaMu. B Tom cityuae, ecnu padboune Hacocsl HC-1
CHIOCOOHBI CO3/1aTh TPEOYEMBII HAaIlOp Ha MOWKE CETKH, TO IPOMBIBHYIO BOAY
OepyT U3 HallOPHOT'O KOJUIEKTOPA, T.K. TEXHOJIOTUS HE TpeOYyeT YCTaHOBKU
JIOTIOJITHUTENIHLHBIX HACOCOB BHYTPHU "CyXOii" yacTu OGEperoBoro Kojaoia.
[IpoBeprM BO3MOKHOCTB €€ IPUMEHEHMUS.

Han MUHUMaJIbHBIM ypOBHEM BOIBI B KaMepe BcachiBaHMS (Z,. = 128,59)
pabouue Hacocsl [ 3200-55 co3natot Hanop, paBHbIM 55 M. Molika ¢punbsTpyromen
CETKH PacCIOJIOKEHA Ha OTMETKE

Z =2y T1,17=141,5+1,17=142,67 m.

Onpenenum quaMeTpsl TpYyoO:
a) Ha ydactkax ¢ Q = 30 n/c; d = 150 mm; V = 1,53 M/c (B TpeOyemom
untepBane V = 0,8...2,0); 1000i = 27,6;
0) Ha yuyactkax ¢ Q = 60 n/c; d = 200 mm; V = 1,75 m/c (B TpeOyemom
untepsaine V = 0,8...2,0); 1000i = 25,0.
BblurciuM  1moTepu Hamopa Ha yd4acTKe TpyO, IOJAIOIIUX BOJAY Ha

IIPOMBIBKY CETOK:



hyom = ip -y +ia -1y =0,0276-5+0,025-30=0,89 .

BenuunHa OCTaTOYHOTO Hamopa Ha MOWKE QHIBTPYIOIUX CETOK MpHU

Imoga4c BOAbI N3 HAIIOPHOI'O KOJIJICKTOPAa COCTABUT

AH =55-(142,67-128,59)-0,89=40,03> 40mBoz.cT. = 0,4 Ml 1a,
YTO YKa3bIBaeT Ha CIIOCOOHOCTH MPUHATHIX pabouux HacocoB HC-1 cozmaBaTh
HEOOXOMMBIN HAMOp Ha Moiike GUiIbTpyromux cetku. [loakmouenne Tpyo
IIPOMBIBKH CETOK K HaropHoMmy kosuiekropy HC-1 npeagycmaTtpuBaercs B JByX
TOUYKaX.

AHaJIOTHYHO PACCYMTHIBAETCS MMOAa4a BOABI JUISI IPOMBIBKH TUIOCKUX CETOK.

B sTom ciiyyae Heo6xoqumMo nojaBath 0 15 i1/c pu Hanope a0 0,2 Mlla.



Nog

[TonGop THuma 3aTBOPOB

B mnpunATOW KOHCTPYKIIMHM BOJI03a00pa 3aTBOPHI MPEAYCMOTPEHBI IS
MEPEKPBITHS CO CTOPOHBI KaMep BCachlBaHUS pacTpy0oB BcackiBatoumx Tpyo HC-
1, BxogHo amamerp KOTOphIx paBeH 1500 mm. OHHM HEOOXOAUMBI TOJIBKO Ha
cllyyall pEeMOHTa WIM 3aMEHbl 3aJBUKKM Ha BCACBhIBAIONIECH JUHUM pabOYero
Hacoca, IO3TOMY HX CJIEAYEeT OTHECTH K THUIy BPEMEHHBIX 3aTBOPOB U
3alpPOEKTUPOBATH B BUJIE TJIOCKUX, IIIUTOBBIX.

MakcumanbHO BO3MOJKHBIM HAIoOp HaJ LEHTPOM 3aTBOPA PABEH Pa3HULIC
ormeTok ['BB u ocu BcaceiBatomeii TpyO#l, T.€.

H,,, = 140,0-126,62=13,38 M.

ITo pasmepy nepekpoiBaemoro pactpyoda (d = 1500 mm) u o
MakcumanbHomy Harnopy (H = 13,38 M) moadupaem muToBO# 1epeBSIHHBINA 3aTBOP
pazmepom 1950x1850 MM, M3roTaBiIMBaeMbIi U3 JE€PEBIHHBIX OPYChEB TOIIIMHON
220 MM, COETMHEHHBIX MEXKY COOOM C TOMOIIBIO CTSHKHBIX OOJITOB U CTAJILHOTO
JIUCTAa; 7151 TOABbEMA U CITyCKa IIUT UMEET PUrelib U MOABECKH; Macca murta 820
KI; YCTaHABJIMBAETCS IINT B HANPABJSAIOIIME U3 MBEILIepoB Ne 25; ynioTHEHUE
IIUTA BBITIOIHSAETCS U3 JTUCTOBOM PE3UHBI.

Vcennue, HeoOX0aUMOE JUTS TTOTbeMa IIHUTAa:
Ty =(Gg +P-F-H)-1,3,
rne G, - Bec mmra, Gy =g-M,= 9,81 .820 = 8,06 kH; F. - miomanp
noBepxHoctu mmra, F, = 1,95x1,85 = 3,6 M2; P - naBneHuwe BOABI B LIEHTpE

3aTBOpa, P=p,-g-u__ = 1000.9,81 .13,38 = 13126 klla;

f - xosdounument tpeHus muta mno HanpaemsommM, f = 0,44; T.e.

Ty =(8,06+131,26 3,6-0,44)-103-1,3= 280,7KaH,

YTO SKBUBAJICHTHO MOHATHIO rpy3a maccoi 280,7103/9,81 = 28620 kr.



BOIOIIOAI'OTOBKA



BbIEOP OCHOBHbIX COOPY)XXEHWUU

1.

NcxoaHble AaHHbIe

PacuerHnsblii pacxox CTaHIIMA BOAOIMOATOTOBKH

rIe

ro = QcyT.max + Quon + Qnom (1)

Qoc — pacueTHBIM pPacxoji CTAHIHMH BOIOIOATOTOBKH,

m/eyT;
Qcyrmax — pacxol BOABl HOTpeOUTENEM B CYTKH
HAMOOIBIICTO BOAOIIOTPEOICHHS, M /CYT;
Quon — pacxoja BOABI Ha COOCTBEHHBIC HYKIbl CTaHIIWH,
M3/CyT. [Tpunumaercs B mpoueHTax 0T Qeyr.max

— IpH TOBTOPHOM HCIOJb30BAHUU ITPOMBIBHOM

Boubl: 3-4%:

— 0e3 nmoBTOpHOTO HcToab30Banus: 10-14%;

— i cTadiuil ymsiraeHus Boasl: 20-30%. [1 1m.9.6]
Quox — PACcX0J1 BOJIBI Ha BOCTIOJTHEHHE TIPOTHBOIIOKAPHOTO
3armaca  BOJBI  HACEJIIGHHOTO  MyHKTa ®  (WJIH)
MIPOMBIIIIICHHOTO TTPEIPHUATHS, M3/cyT. Omnpenensercs 1o
[2], ucxos U3 pacueTHOW MPOIOIHKUTEIILHOCTH MOXKapa —
3 daca; KOJMYECTBa OJHOBPEMEHHBIX TOXKApOB; pacxoja
Ha HapYXHOE U BHYTPEHHEE M0KaPOTYIICHHUE.

MyTHOCTH ¥ IBETHOCTb BO/JbI

IIpuBecTn nanHble 1 1.9.9 10 MYTHOCTH U LIBETHOCTH

3a pacueTHYIO MPUHUMAIOTCS MaKCUMaJIbHbIC 3HAYCHHUSI.
HcxomHas Boga: OmpeAelstoTes 1O pe3ysibTaTaM aHaJIM30B 3a
Meproj] HE MEHee YeM 3a TPU roja J0 BBIOOpa HMCTOYHUKA
BojtocHaOkeHus.[ 1 m.9.9]



OuunmenHas BOJa: 110 Tpe6OBaHI/IHM 3aKa34yHMKa.

I'padux padoTHI CTAHIUM BOAONOATOTOBKH

PaBHOMEpHBIN B TEYEHUU CYTOK.

Jns cTaHuMi BOAONOATOTOBKHM C PAcUETHBIM DPACXOIOM [0
5000 m%/cyT mOMyCcKaeTCs MpeLycMaTpUBATh paGoTy B TEUCHHE
4acTu cyTok.[1 11.9.7]



2. TexHonornyeckas cxema O4YUCTKU

BbI00p TEXHOJIOTrMYECKON CXEMbl OUMCTKU (COCTaB OCHOBHBIX
coopykeHuil ) mpuHuMaeM 1o Tabmuue 1.[1. 11.9.10]

Taanua 1. TexHoJornueckue XapakTepHCTHKH OCHOBHbIX COOPY KeHMid

OCHOBHEBIE
COOPYKECHHS

VYcnoBust npuMeHeHus

MyTHOCTS, LiBeTHOCTS,
MI/II rpaj
HMCXO/IHas |ouMIlleHHAs | UCX0AHAas | OUMIIIEeHHAS
BOJa BOIA BOJa BOIA

IIpon3BOAUTENBHOCTD
CTaHIIWH,
M/cyT

O6paboTka BOJIBI C

MMPUMCHCHUCM KOATr'yJITHTOB U q)HOKYJ'IHHTOB

Ckopble GUIBTPHI

(omHOCTYTIEHUATOE

(umsTpoBaAKTe) Jo20 | Jol,5 | oS50 | Mo 20 Jlo 50000
OTKpBITBIE

Beprukanshsie

OTCTOWHHKM - Jo 1500 Mo 1,5 | Ao 120 J[o 20 o 5000
CKOpBIe (QUITBTPBI

T'opuzonranbHbie

OTCTOMHHKH - Ho 1500 Mo 1,5 | Ho 120| Mo 20 Cg. 30000
CKOpBIe (QUITBTPHI

Konrakrasie

npeUIBTPHI -

ckopsie puaptpel | o300 | Ho 1,5 | Ho 120 | Hdo 20 Jio6as
(mByXCTyneH4aToe

¢$unbTpoBaHHE)

OcBeTnuTeny co He

B3BEIICHHBIM MeHee

ocakom - ckopsie | 50 10 Ho 1,5 | o120 | Mo 20 Cs. 5000
GUITBTPBI 1500

JIBe crynenu

OTCTOWHHKOB - ]i%%%e Ho 1,5 | Ho 120 o 20 Jlio6as

CKOpBIe QUITBTPBI




KoHTakTHBIE

OCBETIHTCIH Ho70 | Mo 1,5 Jlo 70 o 20 JIrobas
IIpogoskenue Tadauub 1
VYcnoBust npuMeHeHus
OCHOBHBIC MyTHOCTS, L[BETHOCTS, [Ipon3BOaUTENBHOCTD
CTaHIINN
COOpYKEHHUS M/ pan 3) ’
HUCXOJHasA|OYHILICHHAs | UCXOJHAs |OYHILICHHAas! M CyT
BOIa BOIa BOIa BOIa
T'opuzonranbubie
OTCTOMHHKYU U
OCBETJIUTEIH CO
B3BEIIEHHBIM Jo 15001 8-15 | o 120| J[o 40 JTrobast
0CaJIKOM JIIsI
YACTUYHOTO
OCBETIICHHS BOJIBI
PanuanbHele
OTCTOMHHMKH JJIST
npeasapurensHoro|  Cs.
OCBCTIICHIS 1500 Io 250 | o 120 o 20 JIrobas
BBICOKOMYTHBIX
BOJI
PagmansHbie
OTCTONHMKH IS Bonee [30-50 %
YaCTUYHOI'O 1500 |ucxomHoit Ao 120 Jlo 20 Tho6as
OCBETJICHHS BOIBI

* B mabauyy He 6KNIOUEHbl KPYNHO3EpHUCMble, MedlleHHble U
HanopHvle Guibmpol.




[Tepen OCHOBHBIMU COOPYKEHUSIMHU CIIEAYET MPEeaycMaTprUBaTh
OapabaHHbBIE CETKU WU MUKPODUIIBTPHI:

bapabanusbie ceTku:

neper KOHTaKTHBIMH OCBETIMTENIIMH W KOHTaKTHBIMHU
npeduabTpamMu - BCera;

Iepell OCTAIBHBIMH  COOPYXCHHSIMH OYHCTKH - IIPH
000CHOBAaHUU.

MuxpopmIbTPHL:

IPU  CPETHEMECSYHOM COJEP)KaHHMM B BOJIE TUIAHKTOHA
6onee 1000 xi1/MI1 ¥ MPOAOKUTEIBHOCTH IIBETEHUS OoJiee
1 mecsima B roay;[ 1, Tabi.10 npumeyanue]

IIpu 000CHOBaHUH IIPUMCHAIOTCA BMCECTO 6apa6aHHbIX
CCTOK.

Ilepen oTcTOMHMKAMU CJIEAYEeT MPEIyCMAaTPpUBATh Kamepy
XJIONMbEOOPa30BaHMUS:

nepea ropu3oHTaJIbHBIMHA OTCTOMHUKAMH — BcCerjaa,

nepeJl BepTUKAJIbHBIMU OTCTOMHUKAaMU - IPU 0OOCHOBaHUM,
TaK KaK B BEPTUKAJIbHBIA OTCTOMHMK KOHCTPYKTHMBHO YK€
BCTpauBaeTcs THpaBIMYecKas KaMepa XJIO0MbeoOpa3oBaHUs
BOJIOBOPOTHOTO THIIA;

nepea paauajibHbIMA OTCTOMHUKAMH — npu 000CHOBaAHUH.



KAMEPbI XJ1IO[IbEOBPA30OBAHUA

Hpe;[Ha3HaquH JUIA I/IHTGHCI/I(I)I/IKaI_[I/II/I mnmponecca KoaryJjidanuu,
TO €CTh IJIs1 IIEPEBOAA MCIIKHX XJIOIIBEB B KPYITHEIC.

[IpumensroTcs:
e 1iepe] TOPU30HTAIBHBIMU OTCTOWHUKAMHU — BCET/a;

® JICpEa BEPTHUKAJIIBHBIMU OTCTOMHHKAMH - IIpu 06OCHOBaHI/II/I,
TaK KaK B BepTI/IKaJ'IBHHﬁ OTCTOMHHUK KOHCTPYKTHUBHO YK€
BCTPAUBACTCA I'MAPAaBIIMYCCKasd KaMepa XJIOHI)GO6pa3OBaHI/I$I
BOJOBOPOTHOI'O THIIA,

® 1epe/ paaualbHBIMU OTCTOMHUKAMH — ITPH OOOCHOBAHUU;

® 1iepe] OCBETIMTEISIMH CO CIIOEM B3BELICHHOI'O OCaJKa — He
MIPUMEHSIIOTCS, TaK Kak 00pa3oBaHHE XJIONbEB MPOUCXOAUT
B CAMOM OCBETJIUTEIIE.

lNeperopoayartas Kamepa
xronbeobpa3zoBaHusA C
ropu3oHTanbHbIM ABMXEeHUEM BOAbI

Hcnons3yercs Ha BOAOMPOBOAHBIX OYMCTHBIX CTAHLMIX IPH
MOCTYMAMIMX pacxoax oomnee 40-45 Tric. M3/CyT.
BeimonHsercss B BuAe NPSIMOYTOJIBHOTO elne300€TOHHOTO
pe3epByapa c MPOJOJIbHBIMU JIEPEBSHHBIMU WIH
&KeNe300€TOHHBIMU TIEPEropo/IKaMu, KOTOpbIE IENAT Kamepy
Ha psJA TOCIENOBATEIbHO COEAMHEHHBIX KOPHAOPOB (CM.
puc.l).

Bpewms npeObiBaHus BOABI B Kamepe clieyeT MpuHuMath 20-
30munyT[1, 1.9.45]

[lupuna xopumopoB nomkHa ObITh HE MeHee 0,7m[1, 11.9.45 ],
110 XOAY ABW)KEHHS BOJIbl, YBEIMUMBAETCS, B PE3YJIBTATE YETO



CKOPOCTh MOTOKa BOJBI IOCTENIEHHO YMEHbIIaeTcs. B Hauane
kameps 0,2-0,3m/c u 0,05-0,1m/c B koH1Ie Kamepsi| 1,1m9.45].
[lepneHuKynsspHO  KOpPHAOpaM  KaMepbl  YCTpauBaercs
00BOJHOW KaHAJl HA CIlydail MPOITyCKa BOJBl MHMO KaMephl B
MepHoJ] PEMOHTa U Ha BpeMs, KOrJla HE MPOU3BOJIUTCS
KoaryinupoBaHue. B creHke, oraensronield 00BOAHON KaHal OT
KOPHUJIOPOB, IPEAYCMATPUBAIOTCS MPOMEKYTOUHBIE BBIITYCKU
Ha TOT Cly4ai, KOrJa IO YCIOBUAM ONTHUMAJIbHOIO
XJIONbEOOpa3oBaHUsI ~ HEOOXOAMMO  YMEHBUIUTh  BpeMs
Hpe6I)IBaHI/I$I BOJABI B KaMEpe.



by 4

Puc. 1. [leperopoguaras kamepa XJionbeoOPa3oBaHUA

€ TOPM30HTAJILHBIM IBHKEHHEM BO/bI:
1 - ropu3OHTaNbHBI OTCTOMHHUK; 2 - pacHpeleIUTEIbHBIH JOTOK
OTCTOMHHKA,;

v
2 - ANADATTONTT TarTam: A - wvawmam AAnAwWwTTATITIA* | -  Tanrana






B HmWKHEH YacTM KOPHUIOPOB PACIIONAralOTCsl IEPEKPHITHIC
mudepamMu OKHA JUIsl BBIITYCKA OCaJKa B KaHAJl OINOPOXKHEHMUS,
pacroyio’KeHHbIH 10J] OOBOJHBIM KaHaJoM. JIHO Kamepsl
BoinosiHsieTcs: ¢ ykiaonom 0,02-0,03 B cTOopoHy KaHaia
OIIOPOXKHEHMS.

OObIuHO Kamepy XJIONbeoOpa30BaHMS pACIONAraioT BJOJb
IepeHeN TOPLEBOM CTEHKH IOPU30HTAIBHOIO OTCTOWHUKA U
OOBAJIOBBIBAIOT 3eMJiieii. B MecTe mnpuMbIKaHUS KaMepbl U
OTCTOMHMKA YCTPAaWBAIOT MABWJIBOH, B KOTOPOM pa3MEIaloT
3aJIBKKM W 1uOepa ais ympaBieHUs paboToW Kamepsl U
OTCTOMHUKA.

Pacuer n MPOCKTHPOBAHUE OCHOBHBIX 3JICMECHTOB:

3amaeM WMHMPUHY KaMepbl XJombeoOpazoBanus B, m. U3
KOHCTPYKTUBHBIX cooOpakeHHi B 00bYHO mNpUHUMAIOT
paBHOM MOJHOW IIMPUHE OTCTOWHUKA (C YYETOM UIMPUHBI
PE3EPBHOI CEKIIUH, €CIIN OHA €CTh).

Ilo xomy ABMXKEHMsI BOJBI CKOPOCTh B KOPHJOpax Kamephl
YMEHBIIaeTCs Ha BennunHy AV, m/c:
Vl - Vn
n-1 "' 1)
rae Vi - ckopocTh B iepBoM kopuaope (0,2-0,3 m/c);
V\, - ckopocTh B mocneaaeM kopuaope (0,05-0,1 m/c).
Hwuxnniil npenen ckopocrtelt - A MyTHBIX Box (oT 250 no
1500 mr/m),  BepXHMI - AJi1 LBETHBIX BOJA C HU3KOM 3UMHEN
temneparypoil. [1, 1.9.45]

AV =

N - IpUHATOE YUCI0 Kopuaopos (9-11). 8-10[1, m.9.45]



[IIupuna mepBoro kopugopa (03 ydera TONIIMHBI CTEHOK) Dy,
M:
b - B-(n-1)-b,, > 0.7 M
T o
Vl
rae De; - Tonmmaa crenku kopugopa (0,1-0,2 m);
k=36 mpu N=9; k=45 npu N=10 u k=55 tpu n=11.

[Iupuna kaxxaoro nocieayromiero (i-ro) kopumopa bj, m:
) AV
bi=b1+(l—1)-7l, (3)
rze i - Homep kopuzgopa (ot 2 g0 n).

I'my6una kameps! H, m:

3600-b,-V,’ (4)
rac Q - pacquHbIﬁ pacxog CTaHIIUHU BOAOIOATOTOBKHU (T.e.
Ha BOCITIOJIHCHHUEC IMTPOTHUBOITIOKAPHOT'O BaHaca), M3/‘{aC.

JnuHa kameps! L, M
L= Q!
~60-[B—(n—1)-b_|-H’ ()
rne t - Bpems mpeObIBaHMsI BOABI B KaMepe XJIOMbeoOpa3oBaHuUs
(20-30 munyT). HmkHuii npeaen - uist MyTHBIX Bog (0T 250
no 1500 mr/m), BepXHHMM - JJIsi LIBETHBIX BOJ C HHU3KOM

3UMHEHN TEMIIEPAaTyPOU.
[1,1.9.45 ]




WNHorma, mo KOHCTPYKTHUBHBIM COOOPaKEHUSIM, 3a7af0T HE
mupuHy Kamepsl B, a ee riyouny H=2,5-3,5 m.

Torma mupuHa mepBoro kopuaopa (0e3 ydera TONIIUHBI
CTEHOK) by, M:

Q
b=
17 3600-H-V, ©)

[Iupuna kaxaoro nocueaywomiero (i-ro) kopumopa bi, M - mo
dbopmyite 3.

upuna kamepsl B, Mm:

B=(n—1)-b,+Xb,. )

JliinHa KaMepsl - o popmyiie S.

HJ'IOHI&I[I/I IMOMNCPCUHBIX CEUYCHHI IIOTOKA BOJbI B 06BOI[HOM
KaHaJIC U paclupCACINTCIBHOM JIOTKC OTCTOHHHKA , MZ:

Q

®=3600- v ®)

Hcxonst u3 BennuuHbl @ 3amaeM ryouny (hp<H) n mmpuny
00BOJIHOTO KaHaJla ¥ paclpeleIUTEIbHOrO JOTKA.

[Motepu Hanopa B kamepe hy, M:
n—1
2V, —(i-1)-AV)
_ . i=1
h, =& 2g : 9)

rze § - koapuuuent conporusienus (2,9);
g - yckopenue cBoboaHoro naaeHus (9,81 M/Cz).







MNeperopoguyartana kamepa
Xrionbeobpa3oBaHUA C BepPTUKaASIbHbIM
ABWXEeHNeM BoAabl

[Tpenna3zHaueHa AJsl BOZONPOBOAHBIX OUYUCTHBIX CTAHIUSX TPH
TOCTYTAIOMMX pacxogax Menee 40-45 Teic. Mo/cyT.

M3-3a  CIOXXKHOCTH  CTPOUTENBCTBA M OKCIUTyaTallUH
MPAKTUYECKH HE HCIIOIB3YETCS.

KoHcTpykumsi — aHajnornyHa  KOHCTPYKLIMM — KaMmepbl ¢
TOPpHU30HTAJIbHBIM JBHXXCHUEM BOJBI, Kpome OJJHOTI'O
JIONOJHUTEIBHOTO  JJIEMEHTA:  KOPHIOPBI  Pa3JeleHBI
MONEPEUYHBIMU TIEPETOPOJKAMH HA SYEHKH ISl 0O0ECTICUECHHS
MIOBOPOTOB BOJIbI B BEPTUKAIBHOM TIIOCKOCTH (CM. puc.1).

Pacuer u NMPOCKTHPOBAHUE OCHOBHBIX 3JICMCHTOB:

W3 KOHCTPYKTUBHBIX COOOpaXKEHUI KOPUAOPHI KaMephl J1e1at0T
OJIMHAKOBOM  IIMPUHBI, YTO  3HAYUTEIBHO  YIPOIIAET
CTPOMTENBCTBO U pacuer.

3amaeM IIMPUHY KaMepbl XJonbeoOpa3oBaHus B, M, 0ObiuHO
MIPUHUMAs €€ PaBHOW MOJHOW HIMpPUHE OTCTOMHMKA (C y4EeTOM
LIMPUHBI PE3€PBHON CEKIIMH, ECIIM OHA €CTh).
Hucno noBOPOTOB BOJBI B KAMEPE Npop:
n, =n, -n -1>28-10, (1)
1€ Nyop - IPUHATOE YUCIIO KOPUIOPOB;
Ng - IPUHATOE YHUCIIO TYEEK B OAHOM KOPHUJIOPE.

[MIupuna ogHoro kopuaopa b, m:

B
=—20,7m. (2)

KOp



by 4 8 .

Puc. 1. [leperoponuarasi kKamepa XJ10NbeoOpa30BaHUS
C BEPTUKAJbHBIM IBHKCHUEM BOADbI:
1 - ropu3OHTANBHBI OTCTOMHUK; 2 - pacCIpeNeTUTEeNbHBI JOTOK
OTCTOMHUKA;
3 - oOGRrROMHOW kaHam: 4 - kaHanm OMODOXKHEHUus: 5 - kaMmena



JlnuHa kamepsr L, m

L= — , @
60-[B-(n+n,—-2)-b_|-H
rae be; - Tonmuaa crenku kopugopa (0,1-0,2 m);

t - BpeMs ipeOBIBaHMSI BOJBI B KaMepe XJIONMbeoOpa30oBaHMs
(20-30 munyT). Huxuuit mpenen - st MyTHbIX Bof (0T 250 10
1500 mr/m), BepXHUW - AJis IBETHBIX BOJ C HU3KOW 3UMHEH
TeMneparypoil. [ 1, 1.9.45]

JmuHa omgHOM stueiku Ly, M:

L =L (5)
nﬂ

A

HJ'IOHIa}II/I HOHepe‘IHBIX CequI/Iﬁ IIOTOKAa BOALI B O6BO)IHOM
o 2.
KaHaJIC 1 paclIpCACINTCIbHOM JIOTKEC OTCTOMHHUKA M, M .
O="_""""_"".
3600- V. (6)



Hcxons u3 BennuuHbl o 3axaeM ryouny (hp<H) m mmpuny
00OBOJTHOTO KaHaJIa M PaclpeieIUTEIbHOTO JOTKA.

[Torepu Hanopa B kamepe hy, M:
VZ
hn = nnos : P (7)
2-g
rae § - koo duueHnT conporuBienus (2,9);
g - yckopenue cBoboaHoro naaeHus (9,81 M/Cz).



BuxpeBasa kamepa xnonbeobpa3oBaHus

Ucnonb3yercss Ha BOJOMPOBOIAHBIX OYUCTHBIX CTaHIUSAX IPHU
JOOBIX MOCTYIAKOIIUX pacXoAax.

OOBIYHO yCTpauBaeTcsi OJHA KaMepa Ha BeCh OTCTOMHUK (CM.
puc. 1), XOTS BO3MOXKEH BapHUAHT YCPOWCTBA OTACIbHOU
KaMephbl T KaXJ0M CEKIIMNU OTCTOMHUKA.

BoimonHsieTcss B BUAE MPSMOYTOJIBHOTO Kele300€TOHHOTO
pe3epByapa ¢ HaKJIOHHBIMH, PEKE BEPTUKAIBHBIMU CTCHKAMHU.
[1, 1.9.46]

Ilomaua  Boabl  OCyLIECTBISETCS  JBIpYATO,  OOBIUHO
TEJECKONUYECKOM, TPyOO! yI0)KEHHOH 1O AHY KaMephl.

C6op BOABI - ken0baMu C 3aTOIUIEHHBIMU OTBEPCTHSMM WU
TPCYTrOJIbHBIMH BOAOCIMBAMU HUJIW AbIPYATbIMU pr6aMI/I.

Pacuer n MPOCKTHPOBAHUE OCHOBHBIX 3JIECMECHTOB:

IIpu pacuere nmoxapasymeBaercs, 4ro Oepercst oJHa Kamepa Ha
BECh OTCTOMHMK. B cilydae ycTpoiCcTBa OTAEIBHBIX KaMep Ha
KaKIYI0 CEKIMI0 OTCTOMHMKA MCXOJIHbIE JaHHbIE (IIMpPHHA U
pacxoj1) JeNATCs Ha KOJIMYEeCTBO pabouuX CEKIUI OTCTOMHUKA.

3amaeM MIUPUHY KaMephl XJonbeoOpazoBanus B, M, npuHumas
€€ paBHOI MOJHOM IIMPUHE OTCTOMHUKA (C Y4ETOM IIHMPHUHBI
PE3EPBHOM CEKIIUH, €CJIU OHA €CTh).

JnvHa xameps! L, m:
Q
L=F7—"—,
3,6-B-V 1)
rre Q - pacueTHbIl pacxoja CTaHLIMU BOJIONOATOTOBKH (T.€.

pacxoi ¢ y4eToM COOCTBEHHBIX HYXJ CTaHIIMU M pacxoja
Ha BOCIOJHEHHE MPOTUBOIOXKAPHOTO 3araca), M>/dac;



V - CKOpOCTH BOCXOJISIIIIETO IMOTOKA HA BBIXOJE U3 KaMephl
(4-5 mm/c).

JlnvHa HIKHEW 4yacTu KaMepsl Ly, M:

L-— 9 B
"~ 3600-B-V,,

riae Vigx - CKOpOCTh BXoa Bojbl B kamepy (0,7-1,2 m/c).



L«
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Puc. 3. BuxpeBasi Kamepa XJIoNbeoOpa3oBaHust
¢ HAKJIOHHBIMH CTEHKAMH:
1 - ropu3OHTaNbHBI OTCTOMHUK; 2 - paclpeleIUTEIbHBIM JOTOK
OTCTOMHUKA;
3 - kaMena XTomkenOnazoRaAng: 5 - THVOOTTNOROT TTOTAYN ROTTRI: 6 -






BrIcoTa HaKJIIOHHBIX CTECHOK hH, M:

o _L-L,
H_ZtE’ (3)
£,

rJie P - yroJ Mex/1y HaKJIOHHEIMHE cTeHkamu (50-70°).

BricoTa BepTHKaIbHBIX CTCHOK Ny, M:

L+L
Q .

60 y MoB )
B-L ’

rae t - Bpems npeObiBaHus BO/bI B Kamepe (6-12 MUH, HUXKHUI

npenen - st MyTHBIX BoA (0T 250 mo 1500 mr/m), BepxHUil -

JUTSI IIBETHBIX BOX). [ 1, 11.9.46]

h, =

Oom1as BbicoTa Kamepsl H, m:
= 5
H=h, +h,. (%)
XKenarenbHo, 4TOOBI MONTydeHHas] BHICOTa HE IMPEBOCXOJHIIA
rTyOUHY OTCTOMHUKA.

PacuetHslit nuamerp TpyOoIIpoBOIa MOAauu BoAbI D, M:

_ Q-
D=1%00x-v - ©6)

rae Vy - CKOpoCcTh BOJBI B TPYyOOTIpOBOIe Toauu (=1 m/c).



Pacnipenenurensupie  AblpyaThie  TPYObl, Kak IPaBHIIO,
TEJIECKONMUYECKUE, TO €CThb COCTOAT M3  HECKOJIbKUX
OJIMHAKOBBIX I10 JUIMHE KOJIEH, TJ€ KaXKJ0€ MOCIIenyouee, o
X0y IBM>KCHUS BOJBI, UMEET MEHbIIUN quameTp (cM. puc.l).

JInuHa OTHOTO KOJIEHA IbIpYaToil TpyObI Ly, M:

LK=%z(2—3)M, (7
KOJIEH
A€ Nkonen - IMPHUHATOC KOJINYCCTBO KOJICH B IIOJIOBUHE KaMCPhbI
(Tak KaK OHAa CUMMETPHUYHA OTHOCUTEIHLHO TPYyOOINpPOBOIA

MOJa41 BOJIBI).

PacueTHbIil quameTp i-ro 1Mo XOoy JABHXKEHUS BOJbI, KojeHa (d
, 1=1, . Ngonen), M

(e +1-1)-Q
d = ,
" ~\1800-%-n__ -V ()

KOJIEH BX

OtBepcTusi B TpyOe€ pacmojararoTCs BHHU3 TIOJ YIJIOM 45°

BEpPTUKAJIH T10 o0e CTOPOHBI TPY6LI B IIaXMATHOM ITOPAIKE.

. 2.
[Tnomans Bcex OTBEPCTHIA B TpyOE @0  , M™:

oTB
®°, = _Q 9)
3600-V_
[IpuHMMaeM aMAMETP OJHOTO OTBepcTHs (He MeHee 25 MM) H
OIpPEACIIACM TIJIOIIaAb OAHOTO OTBEPCTHUA Wors » M2.

KonndecTBO OTBEPCTUI Ngyrp:

()
nOTB= - (10

Paccrostare Mexy oTBepCTHIMHU AL grp, M:



AL o 2B (11
0OTB HOTB + 1

BriOupaem THI BogocOOpHON CHCTEMBI:
— Kkesio0a C 3aTOIICHHBIMH OTBEPCTUSMU;
— JKeso0a ¢ TPeyroJIbHbIMU BOJIOCIMBAMU;
— JiplpyaThie TPYOBI.

Paccrosiane mexy xenobamu (Tpybamu) AB, m:

AB = E < 3¢, (12
n%o
r7ie Ng - IPUHATOE KOJIHMYECTBO KEI0O0B (TPYO).

JlanpHEeHmMii ~ pacdyeT  BOJOCOOPHOW  CHUCTEMBI  KaMephl
aHAJIOTUYEH pacueTy BOJOCOOPHOM CUCTEMBbI TOPU30HTAIBHOTO
OTCTOMHHUKA.

Hnomazm MOICPCUHBIX CEUEHUM II0TOKa BOJbI B O6BO,Z[HOM
o 2.
KaHaJIC 1 paclpCACINTCIbHOM JIOTKC OTCTOMHHUKA M, M .
0w="""—.
3600-V, (13

Hcxonst u3 BennuuHbl @ 3amaeM ryouny (hp<H) n mmpuny
00BOJIHOTO KaHaJla ¥ paclpe/leIuTEIbHOrO JOTKA.



Kamepa xnonbeobpasoBaHusi Co crioem
B3BeLUEeHHOro ocagka

Hcnonp3yercss Ha BOJONPOBOJIHBIX OYMCTHBIX CTAHLUAX IpPU
JOOBIX MOCTYMAOLIMX PAacXo/ax Juis BOJA CpeJHEHl MyTHOCTH
(cBbime 50 mr/m go 250 mr/m) u MmyTHBIX (cBbIme 250 Mr/m 10
1500 mr/m).

BelInonHseTcss BCTpPOEHHON B NOPU3OHTAIBHBIA OTCTOWHMK, W3
pacyera - 0lHa KaMepa Ha OJJHY CEKLIUIO OTCTOMHUKA.
[IpencraBnsier co0OW  TPSIMOYTOJIBHBIN  KeJIe300€TOHHBIH
pe3epByap C IUIOCKMM JHOM U BEPTUKAIbHBIMH CTEHKaMHU,
yepe3 OJHY M3 KOTOpPBIX IIPOMCXOJUT IIE€PEIUB BOJABI B
OTCTOMHUK. 3a MEepeJuBHOM CTEHKOM  pacroiaraercs
MOJIBECHAsT TIEPETOPOJKA, TOTpYy)KEHHas Ha 1/4 BBICOTHI
orcToitHuka[l, 1m.9.46]. PacnpeneneHue BOAbI IO Kamepe
OCYILIECTBIISIETCS AbIPYATBIMU TPYOaMH YJIOXKEHHBIMU IO JTHY
(cm. puc. 1).

Pacuer n NMPOCKTHPOBAHUEC OCHOBHLIX 3JICMCHTOB:

3aaeM MUPHUHY KaMephl XJIOMbeoOpa3oBanus B, M, mpuHumas
€€ pPaBHOMW LIUPUHE OJTHOW CEKIIMH OTCTOMHUKA.
Jlnuna xameps! L, m:

Q
L=36 BV @)
rae Q - pacueTHbI pacxoja OJHOM CEKIMM OTCTOMHHKA (T.e.
pacxojl ¢ y4eToM COOCTBEHHBIX HYXJ CTaHIIMU M PacXxoia
Ha BOCIIOJTHEHHE IPOTHBOMOKAPHOTO 3ar1aca), M>/4ac;
V - CKOpOCTh BOCXOISIIIETO TIOTOKA B KaMepe:
- 0,65-1,6 Mm/c - TIpy OCBETIICHUH BOJ CPEAHEH MYTHOCTHU
(cBprmre 50 mr/m go 250 mr/n);



- 0,8-2,2 Mmm/c - pu OCBETJIICHMH MYTHBIX BOJ (cBbImIe 250
Mmr/a 1o 1500 mr/m).

[Ipuaumaem BbicoTy Kamepsl H, M, paBHOH BbICOTE
OTCTOMHHMKA.

[TpuHHMaeM BBICOTY MOIBECHOM meperopoiaku hy, M, paBHOI
1/4 BBICOTBHI OTCTOMHUKA.



—_

@D L

- le

@D

Puc. 1. Kamepa xj10nbeo0pa3oBaHusi €O CJIOEM B3BELICHHOIO
ocajaka:

1 - cexkuMs TOPHU3OHTAJIBHOIO OTCTOMHMKA; 2 - KaMepa

XJIOTIbe0Opa30BaHNs,

(v
2 _ mampacrtraa mmanarnannntracs A - AmAts pobarmtamirAara Acanras S






PaccrossHMEe OT 1OABECHOW IIEPEropoOAKU 1O IEpPEIUMBHON
CTeHKH L, M:

Q
L =————", 2
" 3600-B-V, )
rne Vg - CKOpOCTb JIBIDKCHHS BOJBI MEXIY IEepPEITUBHOU
CTCHKOW M TIOJIBECHOM meperopoakoit (He 6osee 0,03 m/c).

PaccrosiHie OT Bepxa IEPEIMBHOM CTEHKH 0 TOBEPXHOCTH
BOJIBI Ny, M:

hy =% 3)
3600-B-V,
rie Vi - CKOpOCTh OTBOZA BOJBI U3 Kamepkl (He 6oiee 0,1 m/c -
npu MyTHBIX Boaax u 0,05 M/C - TIpH IIBETHBIX).

Paccrosinre Mexay AbIpUaThIMU TpyOaMu pacrpelenuTeabHOMN
cUCTeMEI L, M:

L =

K

B<2
—<2M,
o (4)

rae Ny - TPUHATOC KOJIUYECTBO AbIPYATHIX TPY6

PacueTHslit tuamerp npipuaToit TpyOs! D, M:
Q
D= , 5
\/900-Tt°na-Vn ®)

rae Vy - CKOpocTh BOAbI B Havane TpyOomposomoB (0,5-0,6
M/C).




OtBepcTusi B TpyOe€ pacmojararoTcs BHH3 TIOJ YIJIOM 45° x
BEPTUKAJIH 110 00€ CTOPOHBI TPYOBI B IIAXMAaTHOM HOPSIJIKE.

[Tnomans Bcex OTBEPCTHUil B TpyOE @y, , M
. n-D’
(.0 OTB = K : 4 * (6)

rae K - koaddunuent nepdopanuu (0,3-0,4).

KonmuecTBO OTBEPCTUI Ngrp:
OTB ® " (7)

Paccrosiane Mexy oTBepcTUsIMU AL grp, M:
2-B

AL  ~———. (8)
n, +1

TpyOonpoBox momauyum BOABI TENECKONMYECKHM, TO €CTh
COCTOUT U3 HECKOJIBKUX KOJIEH, IIe KaXK10€ MOCIEAYIOIIEE, 110
X0y JBUKEHMSI BOJIbI, UMEET MEHbILINI 1uameTp (cM. puc. 1).

PacueTHbIii qraMeTp i-ro 1Mo Xoay ABMXKEHHUS BOJbI, KoyieHa (d
1 |:11 e nKOJ‘IeH)a M:

d = (nu+1—i)-Q. (9)
" 7\900-%-m, -V,
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OTCTOUHUKH

BepTuUKanbHbIM OTCTOMHUK

1. O6nacTtb NpuMeHeHus

Hcnonb3yloTcss Ha BOAOMPOBOJIHBIX OYUCTHBIX CTAHIUAX B
Ka4ecTBe |-H CTYNEHHM OYMCTKM IIPU NOCTYHAOIIHUX Pacxolax
o 5000 M3/CYT, MYTHOCTH  BOJIbl IIOCTYIAIOIIEH HA OYUCTKY
(c ywyeroMm MyTHOCTH, O0Opa3ymolleiica NpPH BHECEHHH
pearenToB) no 1500 mr/m m uBerHoctu mo 120 rpam. [1,
m.9.10]

[T03BONSAIOT TMONYyYUTh KA4eCTBO OYHMIIEHHOW BOJBL: IO
MYTHOCTH - A0 8-15 Mr/i1; o uBeTHocTH - 10 20 rpas.

2. KOHCTpYKUMA 1 npuHUMN eACTBUA

Kpyraelit (B peakux ciaydasx KBaJIpaTHBI) B IUJIaHE
KeJIe300€TOHHBIN pe3epByap, COCTOSIINN U3 IHJIMHIPUIECKON
30HBI OCAQXKICHHS BBICOTOH 4-5M U KOHHUYECKOW  30HBI
HAKOIUICHUS W YIUIOTHEHUS OCaJKa C YIJIIOM KOHYCHOCTH
CTEHOK 70-800[1, m1.9.51] (em. puc. 1). Kak mnpasuno,
MIPUMEHSIOTCS] TUTIOBBIE pe3epByaphl AHaMeTpoM 4, 6 wiu 9 m.
B 1meHTpe 30HBI OCak[IEHUS pacroyiaraeTcs THApPaBINYECKas
Kamepa XJIOTIhe0Opa30BaHUs BOJIOBOPOTHOTO THTIA
MpEeCTaBIISAIOIIAs coboit KEIe300€TOHHBIH W
METaJUTMYECKUH ITUIHH/P BBICOTOH 3,5-4 M.

BepxHuuii Topen kamepsl XJI0NbEOOpa3OBaHHUs - OTKPBITHIH,
B HIDKHEM - [TIOMEILIAeTCs] TacUTeNb B BUJE PEUIETKH U3 JI0COK,
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MOCTaBIEHHBIX Ha pebpo ¢ suerikamu 0,5 x 0,5 M, BbICOTOM

0,8 m.

B BepxHIOI0 4YacTh Kamepbl BXOJUT TPYOOIPOBOJ TOJAYH
BOJAbl W3  CMECHUTENs, KOHEll  KOTOPOro  OCHAILEH
HAaca/JIKaMH-COIUIAMU PACTIOJIOXKEHHBIMUA Ha riayouHe 0,5 M OT
MMOBEPXHOCTU BOABI U Ha pacctosHuu 0,2 1nuamerpa KaMepsl
XJIONTbEOOPA30BAHMSI OT €€ CTCHKHU.
1
—

P HS r’:lj

; A

_ +—TI11 1

Puc. 1. Cxema BepTHKAJIBbHOIO OTCTOMHHKA:
1 - momava BOIBI U3 CMECHUTENIS; 2 - OTBOJ OCBETICHHON BOJBL; 3 -
KOJIBIIEBOM BOAOCOOPHBIN keno0; 4 - CTpyeHanpaBsioas

perieTka; 5 - TpydonpoBo 11t cOpoca ocaaka; 6 - kamepa
nnnnnnnn RAaanAmATITIA MATAT AINAMITATA mrrrras
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BepTtukanbHblii  OTCTOWHUK  00OpYIOBaH  BOAOCOOPHBIMU
’KeJI00aMH ¢ 3aTOIUICHHBIMU OTBEPCTUSMH WIH TPEYTOJIbHBIMH
BBbIpE3aMH.

[Ipy momaau 30HBI OCa)xJaeHUs MeHee 12 M2 MIPUMEHSETCS
TOJIBKO KOJIBLIEBOM BOJOCOOpHBIN 3k€100; mpu miomaau 12-
30 M® - [OMNOJHHTENBHO YCTPAHBAIOTCA 4  pajuaibHBIX
BOJIOCOOpHBIX JKenoba; mpu Oonmbmeid miomama — 6-8
paguanbHBIX BOAOCOOPHBIX JKeT000B (CM. pHc.2).

K HmkHEl dYacTH KOHyca 30HBI HAaKOIUICHHS W YIUIOTHCHHS
ocaJiKka MOAKIYeH TpyOonpoBoa aist cOpoca ocazika (0OBIYHO
nuamerpom 150 - 200 mm).

—tt D S
%

v N

Puc. 2. BogocOopHbie ke100a NPH MJIOIIAAN 30HbI 0CAKICHUS
BEPTHKAJIBHOIO OTCTOIHMKA OoT 12 10 30 M
1 - KonBLIEBOM BOAOCOOPHEI KeJI00; 2 - paaualbHbBINA
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Bona w3 cMecutenst mojaercss B BEPXHIO YacTh KaMephl
XJIONIbEOOpa30BaHUsA,  COIUIA  HANPABISIIOT  CTPYH IO
KacaTelpbHOW K CTCHKaM, Ojarojaps YeMy Co3JaeTcs
BpalalONIUNACA ~ HUCXOASAIIMK  TOTOK,  CIIOCOOCTBYFOIIHI
MIPOLIECCY XJIONMbEOOPA30BAHMUS.

Bpemst npeObiBanust Boabl B kamepe 15-20 muH, mocie 4ero
pelieTKa-racuTeNlb MEePEeBOJUT BpallaTelIbHOE IBUXKEHUE B
NPSAMOJIMHEHHOE.

JanpHeiilee JBUKEHUE OCBETJISIEMOM BOJABI IMPOUCXOIUT
CHHU3Y BBEPX B IIPOCTPAHCTBE MEXKAY CTEHKAMHU BEPTUKAIBHOIO
OTCTOMHMKA M KaMephbl XJIONbEOOpa3OBaHUs, BEPXHUH ciou
BOJIbI cOOMpaeTcss BOAOCOOPHBIMU keo0aMHu M OTHpPaBIseTCs
Ha CKOpbIE (PUITBTPHI.

Conepxcamaaca B BOJEC B3BCCHh O0CCOACT B BOCXOAAIIECM ITOTOKE
3a CUYCT pasHULbI MCKAY CKOPOCTSAMU ITaACHUA YaCTUIl H
ABUIKCHHUSA BOJBI.

BeimaBmmii 0CaJloK coOupaercss B KOHHYECKOW YacTH
OTCTOMHHKA, OTKYyAa OH IEPUOJUYECKU BBITPYXKACTCA  IOA
NeHCTBUEM TUAPOCTATUYECKOTO JaBIEHUS MO TPyOONpoBOIY
11 cOpoca ocazika 6€3 OCTaHOBKU pabOThl OTCTOMHUKA.

OO0bemM 30HBI HAKOIUICHWS W YIUIOTHEHUS OCaJiKa JIOJDKEH
MO3BOJISITh BBIEPKUBATH MEPUOJT PaOOThl OTCTOMHUKA MEXKITY
BBITPY3KaMu ocajJika He MeHee 6 yacos. [1, 11.9.52]

3. MUcxoaHble AaHHbIe ANA pacyeTa

- pacUeTHBIM pacxXoj CTAHIIMU BOJOIOJTOTOBKHU (T.€. Pacxoj ¢
y4E€TOM COOCTBEHHBIX HYXKJ CTaHIIMM M pacxoja Ha
BOCITOJTHEHHE TIPOTUBOIIOXKAPHOTO 3araca), M/uac;

- IPUMCHACMBIC ITPU BOAOIIOATOTOBKE PCArCHThI;

- MyTHOCTb UCXOJHOU BOBI, F/M3;
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- MYTHOCTb BOJbl IIOCTYyNawIIEd Ha OTCTOMHUKH (T.€.

MYTHOCTb C YY4ETOM  3arpsi3HEHUI BHOCHUMBIX C peareHTaMu),
3

/™",

4. Pac4yeT OCHOBHbIX 35IEMEHTOB KOHCTPYKLUU
(cm. puc.3)

0.8
¢ | I |
U)o
H. 70-80°
dcﬁn

D
< > pa3mep sueek pererku: 0,5

Puc. 3. IlosicHuTeIbHASA CXeMa K pacyeTy BePTHKAJIbHOIO
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OmnpenensieM O0OIIyI0 TUIOMIAb KaMmep XJIOMbeOOpPa3OBaHUS

0 2

0, M

o _ Q -t

w KX h ' (1)
k:
rae Q - pacueTHBIH pacxo]] CTaHIIMU BOJOMOATOTOBKH (T.€.
pacxoi ¢ y4eTOM COOCTBEHHBIX HYXJ CTaHIIUU M PAacxojia

Ha BOCIIOJHEHHE IPOTHBOIIOKAPHOTO 3aI1aca), M>/4ac;
t - Bpems mpeObIBaHUS BOJABI B  Kamepe

xjonbeoopazoanus (0,25-0,33 yaca);

h, - BbIcOTa Kameps! XJonbeoOpazoBanus (3,5-4 m).

X

2.
OO1ast IIomaab 30HbI OCAXKICHUS M@, ., M™

0l =p -2 @
3,6-V
rie B - kodbduunmeHt, yuyuThHBaOMUKA  00BEMHOE

UCIOJIb30BAHUE OTCTOMHUKA, IIPU OTHOLIEHUU JHaMeTpa
orcroiftHuka D k BeicoTe nunuHapudeckoi yactu H:

=1, B=13;

o =T

=15, B=1,5.

V - CKOpOCTh BOCXOJSIIETO MOTOKA, MM/C, TPUHUMAETCS
He Ooyee ykazaHHBIX B Tabnmuile 1 BETMYMH CKOpOCTEH
BbBITIaICHUA B3BCCH:

Ta6auna 1. Ckopocts Bocxoasimero norokall, tabn.11]

XapakrepucTuka
o CxopocTthb BbINaJeHUS
o0padaTbIBaeMOi BOABI U CIOCO0
B3BeCH, MM/C
00padoTkmn

Manomythsbie (10 50 mMr/m)
L[BETHBIE BOJIbI, 00pabaThIBacMble 0,35-0,45
KOaryJstHTOM
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Bongsr cpenneit mytHocTa (o1 50
1o 250 mr/n), obpabaTeiBacMbIe 0,45-0,5
KOAaryJstHTOM

Mytabie Boasl (o1 250 no 1500
MT/11), 00pabaThIBaeMbIe 0,5-0,6
KOaryJstHTOM

Mytasbie Boasl (0T 250 1o 1500
Mr/11), oOpabaTbiBaeMble 0,2-0,3
(hIOKYIIHTOM

Mytabie Boasl (o1 250 no 1500
MI/1), He oOpabaThIBacMbIe 0,08-0,15
KOaryJIstHTOM

* B ciryuae npuMeHeHHs (PIOKYIISIHTOB IIPU KOATYJIMPOBAHUH
BOJbl CKOPOCTH BBIIAJCHUSA B3BECU CIENYET yBEIMYMBATH Ha
10-15 %.[1, 15-20]

** HuxHue mpenenbl CKOpOCTEN BBINAJEHUS B3BECH YKa3aHbI
JUTSL XO3SIICTBEHHO-TIMTBEBBIX BOIOIIPOBOIOB.

Pacuer ®,  /10J’KeH MPOM3BOIUTHCS JUIA ABYX MEPHOIOB

oTC

MYTHOCTH:

- MUHHMQJIBHOW MYTHOCTH TIPU MHUHHUMAIBHOM 3UMHEM
pacxojie BOJbI;

- HanOOJIBIIEH MYTHOCTH TIPU HAUOOJIBIIIEM PACXO/IE BOIBI.

B nmanpHeimmx  pacyerax  HEOOXOJUMO  HCIOJNB30BATh

HanOOJIBIIYIO TOJYIECHHYIO BETHYHHY O .

OOmast pacyeTHas IUIONMIAIh BEPTUKAIBHBIX OTCTOMHUKOB @,
2.
M: (3)
0

—_ o
O=0, +0,, .

oTC

PacueTHas miomaab OJHOIO BCPTUKAJIBHOT'O OTCTOMHHKA @y,

2.
M.




o= o

rge N - BBI6paHHOG KOJINYCCTBO BEPTUKAJIBHBIX OTCTONHUKOB.

Pacuernas momaas 0HOH KaMephbl XJI0MbeOOPa30BaHUS M x,
2.
M

D= : (5)

KonnuectBO OTCTOMHUMKOB N BHIOMpAETCSl TaKUM, YTOOBI
IMaMeTp KaMmepbl XJonbeoOpazoBaHus Dy x  Haxonuics B
npeaenax 1-2 wm,

®
— K X
D =2 ,
m (6)
a pacueTHbIM JUAMETpP BEPTHKAIBHOrO OTCTOMHUKA D, ObLa

HEMHOT'O MEHBIIIE OJJHOTO U3 THIIOBHIX JUAMETPOB OTCTOMHHUKA
(4, 6 w1 9 m),

(7)

[TpuHIMaeM B KauecTBE pacueTHOTO JHAMETpa BEPTUKAIHLHOTO
orcroiHuka D Onvxaiimii 00BN TUIIOBOI.

IIpy BBIOpaHHOM KOJMYECTBE OTCTOMHMKOB MEHBIIE MIECTH
clIelyeT npelycMaTpuBaTh OJJUH PE3EPBHBII.

dakTHueckas MIoMAaab 30HbI OCAKICHAST M

oTc

_®-D* (8)

orc KX '
4

(O))
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B coorBerctBUM ¢ Tabmuuedt 2 onpeaenseM HaIWYHe
JOMOJTHUTENbHBIX (K KOJIBLIEBOMY) paJUalIbHBIX BOJOCOOPHBIX
KeJI000B:

Taoauna 2. KosnvecTBo pajuajbHbIX BOA0COOPHBIX
2KeJI000B

o i Ko/n4ecTBO paguaibHbIX BOA0COOPHBIX
ore ? 7KeJ1000B
<12 HET
12-30 4
>30 6-8

PacuerHblii quameTp TPyOONPOBOAA MOABOASIIETO BOIY U3
cmecurens dy | M:

a =+ ©)
" \3600-%-V, -n

rae V" - CKOpOCTb JBUKCHHA BOIAbI B pr6onp0B0z[e
(V,=0,6-1 m/c)

PacueTHbIii tuamerp Hacaaku-coria de, M:

d = 4.Q ’ (10
¢ 3600-T-V, -n-p

rae V. - CKOpPOCTh JABIDKEHHUS BOABI TIPHU BBIXOAE M3 COILIA
(V=2-3 m/c);
K - koaddunmeHT pacxoaa coruia (cM. Tadnuiy 3).
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Taoauua 3. Koappuunent pacxoga

coria u
Y101 KOHYCHOCTH COILJIA Y, "
rpaj
15 0,941
20 0,924
23 0,914
25 0,908

[TpunrMaeM akTUUECKUI CTAaHAAPTHBIN TamMeTp coruia g
ompenaenseM (HaKTHUYECKYI0 CKOPOCTh IBHKCHHSI BOJBI TIPU

BbIXOI€ U3 comna V¢, M/C :

4-Q

mzsmwnd@'

Jmuna comna L, M:

d
L = ) . ct l .
¢ 2 & 2
[MTorepu Hanopa B cormie Ah, m:
VZ
Ahc = &c ° @ ’
2-g

rae & - koaddunment conporusnenuns (€.=1,18);
g - yckopeHue cBoboaHoro nagaenus (g=9,8 M/CZ).

(11

(12

(13

BricoTa HHHHHHPH‘ICCKOIZ YacTH OTCTOMHMKa H OIPCACIIACTCA
UCcxoasa 3 BCIHMYUHBI D u IIPUHATOrO0 BBIIIC COOTHOLICHUS

D/H.

BrIcoTa KOHMYECKOHM YacTH OTCTOHHHUKA Hy, M:

D-d

H =—""tg(90-

" 2

a
_)’

(14
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rae dep - Iuamerp TpyOompoBoga s cOpoca ocaaka
(mepBoHauanpHO 3amaercs B mpenenax 0,15-0,25 w,
BITOCJIC/ICTBUH IIpOBepsieTcs o Gopmyie 16);
O - YroJI MEeX]ly HaKJIOHHBIMU CT€HKaMH oTcToiHuKa (70-

0
80°).
OO0beM 30HBI HAKOTUICHHS U YIJIOTHEHUs ocanka W, M:

w oy Dtde, +Ddy, (15
] 3 k 4 .

[Ipu npaBUIBHO BEIOpaHHOM jauamerpe Ocsp, BPEMs yIaJIeHHS

ocajka t nommxHO HaxoauTces B npeaenax 1200-1800 cexkyna.

__4k-W, (16
BE.ZAAY
rae K - koaddunment pasdasnenus (1,5);

V; - CKOpOCTh JBIIKEHHUs Ocaika B TpyoOe, (He meHee 1
M/C).

[lepuros paboThl OTCTONHUKA MEX 1y cOpOocaMu OcaKa, Jac:

A/SL L (w7
Q-(C-M)
rac c - KOHICHTpalnusg B3BCUICHHBIX BCHICCTB, F/Ms,

MOCTYMHAIONINX B OTCTOWHUK (T.. MYTHOCTH C YYE€TOM

3arpsi3HEHUI BHOCHUMBIX BMECTE C peareHTamH);

M - MyTHOCTH BOJBI BBIXOJAIIEH W3 OTCTOMHUKA (8-15
F/M3);

0 - CpemHss MO BBICOTE OCAJOYHOW YACTH KOHIICHTPAITUS

TBepAOH ¢a3bl ocajka, /™M (M. Tabnuity 4).

Taoimna 4. CpeaHsia 1m0 BbICOTE OCAJAOYHOH YaCTH
KOHIIeHTpanus TBepaoii ¢pa3nl ocaakall, m.9.56 tabn.12]

MyTHOCTH | IIpumensiem | &, /M, NpH HHTEPBaJax
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HCXOJHOW | ble peareHThbl | Me:K1y cOpocaMu 0caaKa, 4yac
BO/IbI, MI'/JI

6 12 24 u
0oJiee
10 50 Koarynsur 9000 12000 15000
s 20 MO Koarymsur | 12000 | 16000 | 20000
oo 199 201 Koarynsur | 20000 | 32000 | 40000
ce. 400 no
1000 Koarynsut 35000 50000 60000
oo 00| Koarymsur | 80000 | 100000 | 120000

* Ilpu obpabomxe ucxoOHoU 800bl KOALYIAHMAMU COBMECHHO
c rokynaHmamu eenuduny O ciedyem npunumams Ha 25%
bonbute 05t manomymuuix (0o 50 me/n) yeemuwix 600 u Ha 15%
0711 600 cpednelti (c6.50 0o 250 me/n) mymuocmu.

ok Pacuem eedemcs na oea nepuoda mymuocmu (cm.
sviue).
***  Ionyuennvie 3navenus Ty 0ondicHbl Obimb He MeHee 6
Yacos.

Bri6upaem cucremy cOopa OCBETIEHHOW BOADI:

a) ')keno0a ¢ 3aTOIJIEHHBIMU OTBEPCTUSIMH (CM. pUC. 4.);

\V |4 10cm

I \MaKCHMaHLHLIﬁ YPOBEHB BOJIbI

hy %\@He MeHee 25 MM
b 5-8 eMm
«—

Puc. 4. IlonepeuHoe cevyeHue xe100a ¢ 3aTONJICHHBIMHA
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6) XKenoba ¢ TpeyroabHBIMU BOAOCINBAMU (CM. pHC. 5):

hB:4O'60 AL=100-150 600

1 \NIVANYANYA AN/
NN/

$
hix
20-30
hy
MaKCHUMaJIbHBIN YPOBEHb BOJIBI B / YPOBEHB BOJIBI B

Puc. S. IlponoJibHbIii pa3pes #e100a ¢ TPEyroJbHbIMHA

HJ'IOIII&I[B MOMNEPEYHOTO CCUCHUA IOTOKA BOJbI B KOJIBIIECBOM

2.
BOJOCOOPHOM KEN00e My, M

o =
* 7 3600-V, -n (18
rae Vy - CKOpoCTh ABWXKEHHs BOIbI B skenode (Vy =0,5-0,6
M/C).

Hnomam, IMOMNEPCUYHOTO CCUCHUA IMMOTOKAa BOABI B paJuaJIbHOM
2.
BOJJOCOOPHOM JKEI00€ Mps, M

P 3600-V, -n-n,
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rae N, - KOJIMYECTBO paJuaibHbIX BOJOCOOPHBIX KeN000B (CM.
BBIIIIE).

Hcxons W3 BeNMYMH IUIONIAJCH MPUHHUMAEM IONEepPCUHbIC
pasmepsl b u hy, 17151 KOJBIIEBOTO M PaUalibHBIX KET0OOB.

a) [Isipuatsie xenoba.

dakTrueckas BbIcOTa xkeynobda hy mpesbimaet hy Ha 10 cm.

. 2.
[Inomanp Bcex OTBEpPCTHI B BOJOCOOPHBIX XKeI00ax @y, , M”:

o - Q (20
=~ 3600V, -n’

e Vors - CKOPOCTh JBMIKEHHUS BOABI B OTBEPCTHIX (Vorp ~1
M/c).

(O]

[Ipunumaem pauamerp oxaHoro otepcerus (20-30 mm) u
OIIpE/IEIIAeM IUIOMIAIb OXHOTO OTBEPCTHS Worg , M.

KonndecTBo OTBEPCTUI Ngyrp:

n,, = o 1

OOmiast JuIMHA IIPYATBIX CTEHOK KeN000B L, M:

(22
L,==-D+2-n,-(D-d.),
Paccrosiaue mexy oTBepcTUSIMA AL gy, M:
L
AL,,~ % (23
n

6) XKenoba ¢ TpeyroabHBIMU BOAOCIHUBAMH (CM. pHC. 5):
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[MpuHrMaem: paccrosiHue Mexay ocsimu BogociauBoB AL (100-
150 MM); ipeBBIIIEHUE YPOBHS BOJBI B OTCTOMHHMKE HAJl HU30M
BojgocauBa h, (40-60 Mm); mpeBbIllicHUE HU3a BOAOCIMBA HaJl
ypoBHEM BojIbI B xkenobe hy (20-30 mm).

dakTHyeckas BhICOTa xkenoda hy, M:

AL 0
h, =h1+hn+7-tg60 .
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FOpU30OHTaNbHbLIW OTCTOMHUK

1. O6nacTtb NnpumeHeHus

Hcnonb3yroTcss Ha BOAOMPOBOJIHBIX OYUCTHBIX CTAHIUSX B
KadecTBe 1-H CTYNEHHM OYMCTKH IMPH MOCTYMAIOIIHUX Pacxojiax
coire 30000 M>/CyT, MyTHOCTH  BOABI IHOCTYNAIOMIEH Ha
OYHUCTKY (C Y4YeTOM MYTHOCTH, oOpa3ymwoieiics npu
BHeceHHMH peareHToB) 10 1500 mr/m m uBernoctu go 120
rpag. Ilpy ucnonb30BaHMM  CXEMBI  JBYXCTYIEHYATOIO
OTCTaWBaHUs  MOTYT  TNPUMEHATCS W JUISI  OYUCTKHU
BBICOKOMYTHBIX BOJI (MyTHOCTB cBbIlie 1500 Mr/m) mist mro0bIx
pacxo1oB. [103BOJISIOT MOMYYUTH Ka4YECTBO OYUIIICHHON BOJIBI:
0 MYTHOCTH - A0 8-15 mr/m; mo userHoctu - a0 20 rpan. [1,
11.9.10 1a6m.10]

2. KoHCTpyKUMA 1 npUHUMN AeNCTBUSA

[IpssMoyronbpHBIA B TIJIaHE HKEJIE300€TOHHBIN  pe3epByap
pacrmojaraeMbelii B TIOMELIEHMM OYHMCTHOM CTaHLIMM WIIH,
3HAYUTENIbHO Yalle, BHe ero (cM. puc. 1). Jlns 3amursl oT
OCaJKOB W  OTPHULATENbHBIX  TEMIEPATyp  OTCTOMHUK
MEepeKpbIBaeTCsl IUIMTaMU U OOBajoBbIBaeTcs 3emieil. B
MIEPEKPBITHH yCTpauBaroT CMOTpOBBIE JIOKH "
BEHTWISILIMOHHBIE TPYObI, a TakKe OTBEpCTUs Al OTOOpa
po6 BObI Ha paccTosiHUM He Oosiee 10 M apyr oT apyra.

21.]'[5{ BbIpaBHUBAHUSA II0TOKa BO/JBI OTCTOMHHK OCIIAT
MIPOIOJILHBIMU BEPTUKAIbHBIMU HeperopoiKamMu Ha
CaMOCTOSITENIbHO paboTaronire ceKUUu (KOpUIophl) MIHUPUHON
70 6 M. [1, 1.9.54]

JlnuHa  CeKuMi  OMpeAeNseTcs — pacueToMm; TIIyOmHa - -
CKJIaJIbIBAaETCs U3 CPeAHEN BBICOTHI 30HBI ocaxaeHus (3-3,5 m),
BBICOTHI 30HBI HAKOIUIEHHUS OcaJiKa (OIpeeNsieTcsl pacieToM) U
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IIPEBBILIEHUS] CTPOUTENIBHOM BBICOTHI HAJl paCU€THBIM YPOBHEM
BoJIbI (He MeHee 0,3 m). [1, 1.9.54]

[Ipodmip nHA 3aBHCUT OT MPUHATOW CHUCTEMBI YHaJCHUS
ocanka (cm. puc. 1.) [1, m1.9.55]:

1. MexanuszupoBanHoe (crpebaHue BBIIANAIOUIETO  OCAJKa
CKpeOKOBBIMU MeXaHU3MaMU 0e3 BBIKIIOUEHUS M0/1a4ll BOJbI B
OTCTOMHHUK): JTHO TIJIOCKOE, B HaUajie OTCTOMHUKA YCTPAUBACTCS
MPUSMOK JIJISl IpHeMa 0CaJKa.

2. HaropHblii CMBIB (C IEPUOINYECKUM OTKJIIOUYCHHEM T0JIauu
BOJIbI B OTCTOMHUK): IHO IJIOCKOE, IPUAMOK OTCYTCTBYET.
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3. 'mapaBnmuyeckoe (ygajJeHHe oOcaJka 4Yepe3  CHCTEMY

1 1) 2 3

IOOOOOOOOOOOOOOO

////////\///

Z 7
N
VO S S G A S A S SV S
— 4
) |
5 ) r— pacroJjararonuxcs Ha JHE JIbIpYaThiX
_’
I 0O 0O O 0O OO O OO OO O O O O
TpyO =
«—3
oe3 | 6 BBIKJIFOUYEHUS
HoJa4dl  BOJBI -1 B
OTCTOIHUK). | —_—

a) [ Il 6)

6 1-0 0o

Puc. 1. IlpoaoJsbHblii pa3pe3 rOpu3oOHTAJILHOIO OTCTOMHUKA:
1) MexaHM3MpPOBaHHOE YAaJIeHUE 0CANKA;
2) ruapaBIHYecKoe yIaJeHne 0CcaJKa:
a) npu3MaTH4YecKoe JHO; 0) MJIOCKOe HO.
1 - pacnpenenuTenbHBIN JIOTOK; 2 - IbIpYaThId BOJOCOOPHBIH eno0;
3 - cOopHBIi KapMaH; 4 - CKpPeOKOBBIN MEXaHH3M; 5 - IPUIMOK;
6 - npIpuaThie TPYOBI AT YAAJICHHUS OCAJIKA.
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B npononsHOM ceuennn aHo umeet ykioH (He menee 0,005) B
CTOPOHY MPOTHUBOIIOJIOKHYIO ABMXKEHUIO BOJBL. [1, 11.9.59]
B nonepeuHom ceueHun:

a) THO TUIOCKOE; pacCTOSTHUE Mexay Tpybdamu cOOpHOMI
CHCTEMBI OcaJKa He Ooisiee 2 M, pacCTOsIHUE OT KpaitHel TpyObl
cOOpHOI CHCTEMBI OCajKa /10 MPOIOJILHONW CTEHKH CEKIMH He
6onee 1 m.

0) THO MpU3MaTHYECKOe (C YKIIOHOM TpaHel Mmoj 458 CTOPOHY
TpyO nans cbopa ocaaka); paccTOsSHHE MEXIy Tpybamu
cOOpHO# cucTeMBbl ocajka He Oonee 3 M, pacCTOSHHE OT
KpaifHell TpyObl COOpHOW CHCTEMBI OCajKa 10 MPOJOJbHOU
CTEHKHU CEKIIMU He Ooiee 1,5 M.

[Togaua ocBernsieMON BOJIBI MPOU3BOJUTCS IMEPEIMBOM UYEpe3
O00pT pacnpeienuTeIbHOTO JIOTKA PAaCHOJIO0KEHHOTO BJIOJIb
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MEPEIHEN TOPLEBOM CTEHKE OTCTOMHHMKA. [Ipy ucnonp3oBaHuN
KaMephl XJIOMbEeoOpa3OBaHUsI CO CJIOEM B3BEIICHHOI'O OcajiKa
Ha BXOJIe BOJbl B OTCTOMHMK (cpa3y 3a pacIlpeneauTelIbHbIM
JIOTKOM)  YCTAaHABJIMBAETCS  TMOJBECHas  IEperopojka,
norpyxeHnHas Ha 0,25 BbICOTBI OTCTOMHHMKA.

CO6op ocBeTaeHHOM BOBI (CM. pHUC.2):
2 3 4

7 6 5 8

y

Puc 2. IInan ropu3oHTAILHOIO OTCTOMHUKA:

1 - kamepa xJj0onbeoOpa3oBaHus; 2 - paclpeneaIuTeNbHbI JT0TOK; 3 -
CEeKIIMM OTCTOWHUKA; 4 - COOpHBII KapMaH; 5 - cucrema
paccocpeloTOYEHHOro cOOpa OCBETIIEHHON BOMBI; 6 - AbIpYAThIE
TNVORT TS cOONAa 0canka: 7 - OTROT OCATIKA® R - OTROTT OCRETTEHHON

a) kemo0aMu ¢  3aTOIJIEHHBIMU  OTBEPCTUSIMH WU
TPEYTOJIbHBIMU BOJOCIMBaMHU (BbIpe3amu). Bepx kemno0oB
pacnionaraerca Ha 10 cM Bblllle MAaKCUMaJIbHOTO YPOBHS BOJbI
B oTcTolHUKe. OTBepcTHs B kKenobe - Ha 5-8 c¢M BhIIIE JHA
Keo0a.
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0) 3arormieHHbME (TTyOMHA 3aTOIUICHHS  OTMPEICIISICTCS
pacueroMm)  AbIpyaThiIMH ~ TpyOaMH € OTBEpPCTHSIMHU
PAacIoyIOKEHHBIMU 110 OCH TPYOBI.

BomocOopubsie  kenoba  wmiam  TpyObl  pacroyiararorcs
TOPU30HTANIBHO BJOJIb CTEHOK CEKLIMU Ha y4yacTke 2/3 AIUHBI
OTCTOMHUKA, CUMTAsl OT 3aJHEH TOPLEBOM CTEHKHU. PaccTosiHue
MEXy kenobamu (Tpybamm) - He Oosee 3 M, pacCTOSTHUE OT
KpaifHero »xenoba (kpaiiHeill TpyObl) IO MPOJOIBHON CTEHKU
cexuu - He O6otee 1,5 m. [1, m1.9.61]

Boma w3 xemo6oB (Tpy0) CBOOOIHBIM (HE3aTOILICHHBIM)
W3IIMBOM TIOCTYyNaeT B COOpHBIM KapMaH, YCTPOCHHBIN BAOIb
3a/IHeH TOPIIEBOM CTEHKU OTCTOWHHUKA. [1, 11.9.61]

3. McxogHble AaHHbIe ANA pacyeTa

- paC‘IeTHHﬁ pacxoJ CTaHIIMKU BOAOIIOATOTOBKHU (T.C. pacxonq €
YueTOM COOCTBEHHBIX HY)XJ CTaHOMHM W pacxolda Ha
BOCITIOJIHCHHUEC ITPOTUBOIIOKAPHOT'O 38.1'[8.08.), Mg/qac;

- MPUMEHSIEMBIE TTPU BOAOIOATOTOBKE PEareHThI;
- MYTHOCTb UCXOJIHOM BOJBI, F/M3;

- MYTHOCTb BOJIbl TIOCTYyMaolled Ha OTCTOWHUKH (T.€.

MYTHOCTB C Y4ETOM  3arpsi3HEHUI BHOCHUMBIX C peareHTaMu),
3

r/™m°.

4, PacuyeT OCHOBHbIX 31eMEHTOB KOHCTPYKLIMU

OcHoBHBIE radapuTHbIE pa3Mephbl:

06111351 mjionaab ropu3oHTaJILHOTO OTCTOMHMKA (ng , Mz:

v . Q 1)
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rie Q - pacyeTHBIH pacxoj CTaHIMHM BOJOIOATOTOBKH (T.e.
pacxojl ¢ y4eToM COOCTBEHHBIX HYXJI CTaHIIMU M Pacxoja
Ha BOCIIOJTHEHHE IPOTHBOIOKAPHOTO 3aI1aca), M°/4ac;
o - kodpdummeHT OOBEMHOTO  HCIIOTH30BAHHS
orcroiinuka (o =1,3);
U - cKOpOCTh BBINIAJCHUS B3BECH, MM/C, IPUHUMAETCS 110
Tabimne 1

Taoauna 1. CkopocTb BbINaJleHUS
B3BECH
XapakTepucTuKa
oOpadaTbiBaeMOii BOJbI U
crnocod o6padboTKu
Manomytasie (10 50 mr/i)
I[BETHBIC BOJIBI,
oOpabaTbIBacMbIC
KOAryJISTHTOM
Boap! cpenneit mytHOCTH (OT
50 o 250 mr/m),
oOpabaTbiBacMbIe
KOAryJITHTOM
Myrtasble Boasl (0T 250 1o
1500 mr/n),
oOpabaThiBacMbIe
KOAryJIsiHTOM
Myrtasble Boasl (0T 250 1o
1500 mr/n),
oOpabaTbeiBacMbIe
GI1oKyITHTOM
MyTthbie Bogs! (oT 250 1o
1500 mr/m), He
oOpabaTbeiBacMbIe
KOAryJIsiHTOM

CxopocThb BbINaJeHUS
B3BECH, MM/C

0,35-0,45

0,45-0,5

0,5-0,6

0,2-0,3

0,08-0,15
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* B cayuae npumeHneHus (QIOKYIAHMOS NPU KOA2YIUPOBAHUU
800bl CKOPOCMU BbINAOEHUS 836eCU Clledyem Y8eaiuuusams Ha
10-15 %.

** HuoicHue npedenvl ckopocmell 8bINA0eHUsl 836eCu YKA3AHbl
OJ151 XO3AUCMBEHHO-NUMbEBLIX BOOONPOBOO08.

Pacuer TOPU30HTATBLHOTO OTCTOHHUKA JTOJIKEH
MPOU3BOIUTHCS VIS ABYX NMEPHOT0B MYTHOCTH:

- MUHUMQJIBHOH MYTHOCTH TIPM MHHHMAJIbHOM 3WMHEM
pacxojie BOJIbI;

- HanOOJIBIIICH MYTHOCTH TPY HAOOJIBIIIEM PACXOJIC BOJIBI.

B nampHe#mmx — pacdyerax ~ HEOOXOAMMO  HCIOJB30BATh
HauOOJIBIINE TOTyYCHHBIC BETHUNHBI.

Jnuna orcroitHuka L, m:
L= M , (2)
U
rae H - cpennsis BeicoTa 30HbI ocaxaeHus (3-3,5 m);
V - pacueTHas CKOpPOCTb JABHKEHHUS BOJBI B OTCTOWHUKE,
MM/cC,

(mpuHUMaeTcs no tTabmauue 2):

Tabdauma 2. PacyeTHass CKOpPOCTHh /JABWKEHHSI BOJIbI B
orcroitnnke[ 1, 1.9.54]

XapakTepuCTHKA BOA MOCTYNAOIIMX B OTCTOIMHUK |  V, MM/c

MainomyTHbIe (o 50 mr/m) 6-8
Cpenneii mytHOCTH (CB. 50 10 250 MI/mM) 7-10
MyTHbIE (cB.250 mo 1500 mr/im) 9-12

06111351 rpUHA TOPU30HTAJIIBHOT'O OTCTOMHHKA BO, M:
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o

o

B, =—"" 3)
HlupuHa onHOM ceKUUu OTCTOMHUKA B, M: (@)
B
B=—<6mMm,
n
rae N - [PUHATOE KOJMUYECTBO CEKUMH (KOPHUIOPOB)

OTCTOMHHUKA.

[Ipn BBHIOpAaHHOM KOJIMYECTBE CEKIIMH OTCTOMHHWKA MEHBIIIE
IIECTH CIIEIYET MPeyCMaTPUBATh OJIHY PE3EPBHYIO.

Cucrema cOopa ocBeTJIEHHO BO/AbI:

a) »ken00a ¢ 3aTOIJIEHHBIMU OTBEPCTUIMH (CM. pHC. 3.);

0) XKemnoba ¢ TpeyroiabHBIMU BOJOCIUBAMHU (CM. puUC. 4):

v |4 10cm

h MaKCHMaﬂLHLIﬁ YDPOBCHBb BOJbI
1
¢ ue MeHee 25 MM

b 5-8 cMm
—

Puc. 3. Ilonepevynoe ceueHue xen06a ¢ 3aTONJICHHBIMHU

B) J[pipuatsie TpyOHsI (cM. puc.5):
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hB:4O'60 AL=100-150 600

1 N /\_/\ /NI /
NN N/

h $
K
20-30
hy
v
MaKCHUMaJIbHBIH YPOBEHb BOJIBI B / YPOBEHb BOJIBI B

Puc. 4. [IpogosbHbIH pa3pe3 :kej100a ¢ TPeyrojbHbIMUI

MaKCUMaJIbHBIM YPOBEHB BOJBI B

hTI @\

& "e meHee 25
f D;

Puc. 5. IIpoponbHbIii paspes IbIp4aTol
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PacueTt BOg0COOPHON CHCTEMBI:

KomnuecTBo xem060B (TpyO) B OTHON CEKIMH Ny OTIPEISAETCS
HCXOJsl M3 PACCTOSHUS MEXIY OCSIMH kKeloOoB (TpyO) - He
oonee 3 M 11.9.61 He MeHee, pacCTOSIHUS OT KpalHETo keoda
(TpyOBI) 10 IPOAOIBHOM CTEHKH CEeKLUU - He Ooree 1,5 M.

[Tromane MOMEPEYHOro CEYEHHsl MOTOKAa B  BOJAOCOOPHOM
xKeno0e (Tpy6e) @y, M*:

3 Q
*~3600-V,_-n-n, ' (5)
TJZie - CKOPOCTh JIBIKEHHS BOJIBI B KOHIIE xKesto0a (TpyOsr),
(0,6-0,8 m/c).

(O]

a) XKenoba ¢ 3aTOIICHHBIMU OTBEPCTHAMU (CM. puc. 3);
Hcxonst u3 BEIMYMHBI My MPUHUMAEM MOTIEPEYHbIC pa3Mepbl b
u hy, (baktudeckas BbicoTta xemoba hy mpesbimraet hy Ha 10
cM).

. 2.
[Tnomaas Bcex OTBEPCTHIA B BOJOCOOPHOM Kenode @, , M™:

. Q :
"~ 3600-V. -n-n, ' 6)

1€ Vo - CKOPOCTh JBMKEHUS BOABI B OTBEPCTUIX (Vorp ~1
M/C).

(O]

[TpuHrMaeM nuameTp OJAHOTO OTBEpCTHUs (HE MeHee 25 MM) U
2
oTpesiesisieM IUIOIIA b OJJTHOTO OTBEPCTUS Wors » M.

KonunuecTBO 0TBEpCTUI Ngrp:

n,,,= . )

JlnnHa xxeno0a Ly, M:
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2
L,==-L. 8
Paccrosnue mexxny orBepcTusiMu AL g, M:

AL,, = — 1 ©)

0) XKemoba ¢ TpeyroibHBIMHA BOJIOCIIMBAMU (CM. puc. 4):
Hcxonst U3 BEIMYMHBI My MPUHUMAEM MOTIEPEYHbIE pa3Mepbl b
u hl.

[MpuHrMaem: paccrosiHue Mexy ocsimu BojgociarBoB AL (100-
150 MM); IpeBBILICHUE YPOBHS BOABI B OTCTOMHUKE HAJl HU30M
BonociuBa hy, (40-60 Mm); mpeBbIlICHUE HHU3a BOAOCIMBA HAJI

ypoBHEM BOJibI B 3kenobe hy (20-30 mm).

dakTHYecKast BBICOTA Keyn00a hy, M:
AL 0
hm=h1+hn+7-tg60 . (10
B) J[pipuatsie TpyOBI (cM. puc.5):

Hcxons w3 BENUYMHBI 4 NPUHUMAEM JIHAMETP JbIpYATON
TpyOBI Dy

Pacuer orBepcTHMii NPOM3BOAMM  AHAJIOTMYHO  pPACUYETy
OTBEPCTHH B IBIPYATHIX kKenobax (hopmyisl 6-9).

Pacnonoxenue OTBCpCTI/Iﬁ - TOPU30HTAJIBHO 110 OCHU pr6BI.

I'nmyOuHa mOrpyXeHUsT OCH TpYyObl TMOJA YPOBEHb BOJBI B
oTrcroiinuke hy, M
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_ @ D,
" 2.g-(3600-n-n,-p-0,,) 2

rae | - koaddunuent pacxoaa orseperus (0,6-0,65).
g - yckopenue cBoOogHOr0 naaeHus, (9,8 M/c).

h

, (11

[Ipu ucmoNB30BaHUM KaMephbl XJIOMbEOOPa30BaHHS CO CIIOEM
B3BEIICHHOTO OCajiKa Ha BXOJIe BOJIbI B OTCTOMHHK (cpa3y 3a
pacnpenennTenbHbIM JIOTKOM) YCTaHABJIMBAETCSA IOJBECHAs
neperopojika, norpyxeHHas Ha 0,25 BBICOTBI OTCTOWHHKA,
OTHECEHHAas OT TOPLEBOM CTEHKU Ha PACCTOSIHUE S, M:

. Q
3600-n-B-V, '
rae Vy - CKOPOCTh JIBHIKEHHS BOJIBI B 3a30p€ MEX]Y TOPIIEBOI
CTEHKOU 1 MOIBECHOM neperopoakou, (ue 6omaee 0,03
M/C).

(12

[Inomanp momnepeyHoro ce4eHusi NoToka B COOPHOM KapMaHe
2.
Mg, M .

Q

P = 3600- v
re Vs - CKOPOCTh JIBHXKEHHS BOJBI B COOpHOM Kapmawne, (0,6-
0,8 m/C). [1, 1.9.61]
[[uprHa kapmaHa U TJIyOMHA BOJIBI B HEM 3aal0TCSI UCXOIS U3
MOJYYEHHOUN M¢g.
Crnenyer mOMHUTH O TOM, YTO M3JIUB BOJBI B COOPHBIN KapMaH
JOJDKEH OBITh HE3aTOIUICHHBIM, T.€. HH3 BOJOCOOPHBIX
XKeno00B (TpyO) TOJDKEH pacrojiaraThCsl BBIIIE YPOBHS BOJBI B
cboproM kapmane MUHUMYM Ha 10-15 cm. 11.9.61

(13

Pacuer ruapaBianyeckoii CHCTEMbI yIAJeHUsI 0CAAKA:
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[Ipunumaem nepuoj; paboThl OTCTOMHHMKA MEXAy cOpocamu
ocazka Tp, (He MeHee 12 JacoB).

OO0beM 30HBI HAKOIUICHUS W YIUIOTHEHHS OCajJKa OJHOU
cexnuu W, M

Q-T -(C—-M)
) = : 5 M1 erp.32 e uto-To He Tak (14
n -
rne C - KOHIIGHTpamusi B3BCIICHHBIX BEIIECTB, F/M3,

MOCTYMAIOUIMX B OTCTOWHUK (T.€. MYTHOCTb C Y4YETOM

3arpsi3HEHU BHOCUMBIX BMECTE C pearcHTamH);

M - MyTHOCTH BOJIbI BBIXOAsIIEH U3 OTCTOMHUKA (8-15

r/m’);

O - cpeaHss IO BBICOTE OCAJOYHON YacTH KOHIICHTPAIUs
TBEpAOH (a3bl ocajika, /™’ (cm. Tabmuny 3).

Tadauua 3. CpeaHsisi 10 BHICOTE 0CAA0YHONH YaCTH
KOHIEHTpauus TBepAoi (pa3el ocaaka

0, /M,
MyTHOCTD NPH MHTEPBAJIAX MENKILY
ucxognoii | Ilpumensem coOpocamMu ocajaka,
BO/AbI, bI¢ peareHTbI qgac
M/ 5 12 24 mn
0os1ee
1o 50 KoarymsaT 9000 12000 15000
‘1”8'050 Ao Koarymsmr | 12000 | 16000 | 20000
2‘8'0100 0 | Koarymsmr | 20000 | 32000 | 40000
¢8. 40010 | poaryuanr | 35000 | 50000 | 60000
1000
cB. 1000 o KoarymnsaT 80000 100000 | 120000
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1500

cB. 1500 DIOKYISIHT 90000 140000 | 160000

cB. 1500 bes pearento | 200000 | 250000 | 300000

* [lpu obpabomixe ucxo0Hol 800bl KOALYIAHMAMU COBMECMHO
¢ Qrokynranmamu eerununy O ciedyem npunumams Ha 25%
bonvute 015 manomymuuix (0o 50 me/n) yeemuwix 600 u Ha 15%
07151 800 cpeodnelti (c6.50 0o 250 me/n) mymuocmu.

ok Pacuem eedemcsa ma 0sa nepuooa mymuocmu (cm.
sviuie).

[MpuHKMaeM MPOAOJILHBIN YKJIOH JIHA OTCTOMHHUKA | HE MEHee
0,005.

I'myOuHa oTcroiiHuka B Havane Hy, m:

H =H+ Wo E (15
nEETTR Ty
I'myOuna oTcroitHrKa B KOHIIE Hy, M:
\%% L
H =H+—+i-—. (16
B 2

CrpoutenbHas riryOMHa OTCTOMHMKA MPEBBILIACT €r0 TIyOHHY
Ha BennuuHy He MeHee 0,3 M.

[Ipyaumaem mnonepeyHblid NpoguiIb JHAa OTCTOHHHUKA (CM.
puc.l) u ompenenseM KOJIMYECTBO IbIpUaTBIX TpyO N, Ams
cOopa ocajka B OJHOW CEKIMU MCXOJS W3 IIMPHHBI CEKIMH U
CTaHJAPTHBIX BEJIHYUH:

a) THO TUIOCKOE; pAacCTOSHUE MexXay Tpyboamu cOOpHOI
CHCTEMBI Ocajka He Ooisiee 2 M, pacCTOSIHUE OT KpaifHel TpyObl
cOOpHOI CHCTEMBI OCajKa /0 MPOIOJIILHOW CTEHKH CEKIMH He
Oonee 1 M.
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6) HO IPHU3MATHUECKOE (C YKIOHOM rpaHeii mox 45° B cTopomy
TpyO st cbopa ocaaka);, pacCTOSHUE MEXIAy TpyOoamu
cOOpHOI cUCTeMBbI oOcanka He Ooinee 3 M, pacCTOSHUE OT
KpaiiHe TpyObl COOpPHOW CHCTEMBI OCaJKa 10 IMPOJOIHHOM
CTEHKH CeKIIMHU He Ooiiee 1,5 M.

Pacxoj IsIpuaToii Tpy6sI IIpu copoce ocamka Q,, Mm>/c:

k-W
Q = e (17
Toten
rae K - koaddunuent pazdasnenus (1,5);
t - Bpems ynanenus ocanka (1200-1800 cexynn).
Huametp TpyOsI D, M:
4-Q
D, > -,
a T Vu (18

rae V, - CKOpoCTh JBWXKEHHS Ocajka B TpyoOe, (He meHee 1
M/C).

. . 2.
[Inomanp Bcex OTBEpPCTHi B IbIp4YaTOil TpyOe @, , M™

n-D2
a
mzm = Kn : 4 ’ (19
rae Ky - koadunment nepdopaiuu - OTHOLIEHHE CyMMapHOM

IJIOUIaIM OTBEPCTUH K IUIOIIAIN MONEPEYHOTO CeUeHUs: TpyObl
(1,5).

[IpuHuMaeM quaMeTp OJHOTO OTBEpCTHs (HE MeHee 25 MM) u
oIpeJieIIeM IUIOMAAb OJTHOTO OTBEPCTHS.
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KonmdaecTBo oTBepcTuii onpepensiem no hopmye 7.

JlnivHa TpyOBI COBMATAET ¢ JUIMHON OTCTOWHUKA, PACCTOSIHHE
MEX1y OTBEPCTHIIMHU - 110 popmysie 9.

OTBepcTHS pacloaraloTcsl B MaXMaTHOM ITOPSIKE BHU3 IO/
0
yriaoM 45° kK ocu TpyOBI.

[Torepu Hamopa B aAbipyatoit Tpyoe Ah, m:

3,3-V?

= e K (20
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PaananbHbIN OTCTOMHUK

1. O6nacTtb NpuMeHeHus

Hcnons3yroTess Ha BOJOMPOBOIHBIX OYMCTHBIX CTAHIUSX JIS
MpEeABAPUTEIIbHOW OYUCTKH BBICOKOMYTHBIX BOJl (MYTHOCTB
BOJI ITOCTYIAIOIIMX Ha OYUCTKY CBhIme 1500 Mr/im u IBETHOCTH
1o 120 rpanycoB) npu Jr00bIX pacxoaax.

ITo3BoasIOT MOJIYYHUTDb Ka4CCTBO OUMILIEHHOM BOMBI.

e C HpI/IMeHeHI/IeM KoaKy.HSIHTOB nu (1)JIOKYJI$IHTOBI 110
MYTHOCTH - 710 250 Mr/m1; mo 1iBeTHOCTH - 110 20 Trpaaycos;

e 0e3 TMPUMEHEHHS KOAKYJISHTOB U  (IIOKYJISHTOB: IO
MyTHOCTH - 30-50 % MCX0HOM BOIBI; MO LIBETHOCTH - TaKast
’Ke, KaK UCXOIHas.

2. KOHCTpYKUMA U npuHUMN OeACTBUA

Kpyrmslit B tane xene300€TOHHBIN pe3epByap, Kak MpaBHIIo,
pacrojaraéMblii BHE TOMEIIECHHUS] OYUCTHON CTAHIIHUH.

B ueHTpe OTCTOWHMKA YCTPaMBACTCS PpACIpENEIUTEIbHAS
KaMmepa B BUJE IWJIMHIpA C NepPOPUPOBAHHBIMU CTEHKAMH.
HwxHuit Toper kamepbl IIyXoi, BEpXHUI - OTKPBITHIH, (CM.
puc. 1).

OcBemiiieMass BOAa NOJIBOAMTCS CHU3Y WIM CBEPXY B LEHTP
pacupenennuTeNbHON  KaMephl, OTKyJa 4Yepe3 OTBEPCTHS B
CTEHKAX IIOCTYNAeT B OCHOBHYIO 4acTb OTCTOMHHKA, TO €CTb
JBUKEHHE MTPOUCXOTUT OT LIEHTpa OTCTOMHUKA K MEepU(EpUN.

COop ocBeTIeHHON BOJBI TMPOU3BOAMUTCSA MepUpepHitHbBIMU
KOJIBIIEBBIMHU KeJI00aMU C 3aTOMJICHHBIMU OTBEPCTHSIMH WIIU C
TPEYTOJIbHBIMU BOJIOCIINBAMH.
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Breinagaromuii 0ocaoKk HENPEPHIBHO crpedaercss B MPHUIMOK
cKpeOKaMH, yCTaHOBJICHHBIMHM Ha Bpamatouieiics dbepme. s
VIIYYLIECHHUS YCIIOBHM  CIIOJ3aHUS OCAJKa, JHO OTCTOMHHUKA
BBIIIOJIHSIETCS. C YKJIOHOM B CTOPOHY npusaMka. OTBOJA ocajka
MPOU3BOAUTCS  HENPEPHIBHO WM  NEpUOIUYecKH, 0e3
MpeKpaleHus: paboThl OTCTOWHUKA.

|

Puc. 1. PagnajabHblii OTCTOMHHUK:
1 - pacnpenenurtenbHas kamepa; 2 - ckpeOkoBas ¢epma; 3 -
nepudepuiiHbIi KOJBIICBOW JIOTOK; 4 - MPHUAMOK; 5 - TpyOOIPOBOJ
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3. McxogHble AaHHbIe ANA pacyeTa

- pacUeTHBIM PacXoj] CTAHIIUK BOIOIMOATOTOBKH (T.€. PacXoj ¢

y4E€TOM COOCTBEHHBIX HYXKJ CTaHIIMM M pacxoja Ha
3

BOCTIOJTHEHHE MMPOTUBOIIOKAPHOTO 3araca), M"/4ac;

- IPUMCECHACMBIC ITPU BOAOIIOATOTOBKE PEArCHTHI;
o 3.
- MYTHOCTb UCXOAHOU BOJBbI, r/™M ,

- MyTHOCTh BOJBI TOCTYyMalIed Ha OTCTOWHUKH (T.C.
MYTHOCTb C YUETOM  3arps3HEHHUI BHOCHMBIX C pe€areéHTaMu),

v,

4, PacuyeT OCHOBHbIX 3/1eMEHTOB KOHCTPYKUUUN
I1nomans BUXPEBOM 30HBI OJTHOIO OTCTOMHUKA Wguxp, M2
o =TC-(I'+1)2, (1)

BHXP

rze I - IpUHATHIA panyC pacupeaeTuTeaIbHON Kamepsl, (1,5-2
M).

PacdeTnas mnomanpk OZHOTO paanualIbHOTO OTCTOMHHKA Mores

2.
M.

+ o

Q )1,07

=0,2-(—— ,
w0 oTc 0’ ( U ‘n BHXP (2)

rae Q - pacyeTHbIii pacxoj CTaHIMH BOJOMOJTOTOBKH (T.€.
pacxoj ¢ y4eTOM COOCTBEHHBIX HYXJ CTAaHITUU M PAacxojia
Ha BOCTIOJTHEHHE MTPOTUBOIMOKAPHOTO 3amaca), M3/qac;
U - ckopocTs Beimaienust B3ecH, (0,5-0,6 Mmm/c);
N - IPUHATOE KOJIMYECTBO PAOOUYUX OTCTOMHUKOB.

IIpu BBIOpaHHOM KOJHMYECTBE PabOYMX OTCTOMHHMKOB MEHBIIIE
IIECTHU CJIEeIyeT MpeaycMaTpUBaTh OJIUH PE3EPBHBIH.

. . 2.
PacuerHslii tuametp orcroiiHuka Dy, M™:
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(3)

[IpyHrMaeM THIOBOM OTCTOWMHHK C ONMDKAWIIMM OONBIIHM
CTaHJapTHBIM aAuaMeTpoM D, (cM. Tabnuny 1).

Taouauna 1. [TapameTpbl THNIOBBIX

OTCTOMHUKOB
T e I
mamerp L, M nepudepun CKpeOKOBOI ACKTP If}f;lr e
M K LIGHTPY (dhepmni 3a 1 yac
15 3 0,008 7,5 2,8
18 3,6 0,008 6 2,8
24 3,6 0,008 5 4,5
30 3,6 0,008 3,75 45
50 4,5 0,005 2,3 7
75 6 0,005 1,54 10
100 7 0,005 1,15 14

IInomane Bcex OTBepCTI/Iﬁ B CTCHKC pacnpeﬂenHTenLHoﬁ

KaMepsl ®°. ., M%:

oTH

Q
0 =, 4
™ 3600-V,_ -n (4)
e Vorg - CKOPOCTh JABWKEHHUS BOJIBI B OTBEPCTUAX, (Vo ~1
M/C).

[Mpuanmaem pauamerp omHoro otepcetus (40-50 mm) u
2
oTpesiesisieM IUIOIIA b OJJTHOTO OTBEPCTUS Wors » M.
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KoanuecTBo 0TBEpCTHIl B CTEHKE PACIIPENEIUTENIBHON KaMephbl

nOTB:
@
no TB = e " (5)

Paccrosiaie Mexy oTBepcTUsIMU AL grp, M:

2.nt-r-H
AL, ~ 2T H (6)
nOTB

Bribupaem cucremy cOopa OCBETICHHOW BOJBI Kelobamu ¢
TPEYroJbHBIMU BOJOCIMBAMH (CM. pHC. 2.), HIIH KeIo0aMH C
3aTOIJIEHHBIMHU OTBEPCTUAMH (CM. pHC. 3).

IInomann IOMNCPEYHOTO CCYCHHA II0TOKAa B BOZIOC60pHOM

2.
KEJI00€ Wy, M*:

-
*~7200-V,_-n’ )
IJIe - CKOPOCTh JBMKEHHSI BOJIBI B KOHIIE Xkeno0a, (0,6-0,8 m/C).

(0]

1) XKenoba ¢ TpeyronbHbBIMU BOJIOCINBAMHU (CM. pHC. 2):

hB=4O'60 AL=100-150 600

1 \NIVANYANYA AN/
N/ N/ T\/

N/

h $
X
20-30
hy
v
/ |
MaKCHUMaJIbHBIH YPOBEHb BOJBI B YPOBEHb BOJIBI B

Puc. 2. IlponoJibHbIii pa3pe3 #e100a ¢ TPEyroJbHbIMHA
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Wcxons U3 BETUYUHBI M, MPUHHUMAEM MIHUPUHY skesoba b u
MaKCHMAJIbHYIO TITyOUHY TIOTOKa BOABI B HeM hj.

[MpuHrMaem: paccrosiHue Mexy ocsimu BogociauBoB AL (100-
150 mMm); npeBblllIeHNE YPOBHS BOJbl B OTCTOMHUKE HaJl HU30M
BogociuBa hy (40-60 MM); mpeBbIIIEHHE HHU3a BOAOCINBA HaJl
ypoBHEM BO/IbI B ke00¢e hy (20-30 mMm).

dakTHueckas BbICOTa xkenoda hy, M:

AL 0
hm=h1+hn+7-tg60 . (8)

2) XKemoba ¢ 3aTOIJIEHHBIMU OTBEPCTUSIMH (CM. pHC. 3.):

\V} |4 10cm

\MaKCHManLHHﬁ YPOBEHb BOJIbI

hy

& He MeHee 25 MM

b

—

5-8 c™m

Puc. 3. ITonepeuHoe ceueHue xe100a ¢ 3aTONJICHHBIMHA

Vcxons U3 BEIMYMHBI @y MPUHUMAEM MOTIEPEYHbIE pa3Mepbl D
u h;, (bpaktudeckas Bbicota xemoba hy mpesbimaer hy Ha 10
cM).
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. 2.
ITnomans Bcex OTBEPCTU B BOJOCOOPHOM kenode @, ,, M”:

Q
(DOTB - y 9
"~ 3600-V, -n-n 9)
ri€ Vors - CKOPOCTb JBMXKEHHUSA BOABI B OTBEPCTUIX (Vorg ~1
M/C).

[IpuHrMaeM nuameTp OJAHOTO OTBEpCTUs (HE MeHee 25 MM) U
2
onpeensieM IIOMAAb OJTHOTO OTBEPCTHS Woyp , M*.

KomuyecTBO 0TBEpCTHH Ngyp:

nOTB: — * (10

Paccrosiane Mexy orBepcTHIMU AL g5, M:

n-D
AL, =—. (11

oTB
n

OTB

O0mnem BrimaBmiero ocagxa W, M

-T - (C—-M
1)
° n-o%
rne C - KOHIIGHTpalusi B3BEHICHHBIX BEIIECTB, /M,
MOCTYMAIONINX B OTCTONHUK;
M -  MyTHOCTH BOJBI BBIXOJIIEH W3 OTCTOMHHKA (C

MPUMEHEHHEM KOAKYJISIHTOB U (DJIOKYJISIHTOB: 110 MYTHOCTH -
m0 250 /™%, 6e3 IpUMEHEHHS KOAKYISHTOB W
¢bnokynsHTOB: 10 MyTHOCTH - 30-50 % MyTHOCTH UCXOHON
BOJIbI);
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0 - cpemHsisl IO BBICOTE OCATOYHON YaCTH KOHIICHTPAIIHS
TBep0i dasbl ocanka, (150-160 F/Mg)l'l.9.77;

T, - nepuo paboThl OTCTOMHUKA MEXKIY COPOCAMU OCaIKa,
(12-24 gaca npu UCIIOIB30BAHUHU peareHToOB; 4-5 yacos - 6e3
WCIIO0JIb30BaHUS PEAreHTOB).

Pacxox Tpy6sI ipu copoce ocagka Q,, M /c:

k-W,
="60-¢ °
rae K - koaddunuent pazdasnenus (1,5);
t - Bpems ynanenus ocanka (He menee 20-40 MuH).

(13

Huametp TpyOsI D, M:
4-Q,

TE.

2
a

>0,15m,

a
rae V, - CKOpOCTh ABMXKEHHUS Ocajaka B TpyoOe, (He meHee 1
M/C).

B cinyuae HempephlBHOIO yAalN€HHA OCaAkKa JUAMETP
TpyOOIpOBOJa Ha3HAYaI0T KOHCTPYKTUBHO, HE MeHee 150 MM.
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OcBeTnuTenb CO CroemM B3BeLLeHHOro
ocaaka

1. O6nacTtb NnpumeHeHus

Hcnonb3yroTcss Ha BOJOMPOBOJIHBIX OYUCTHBIX CTAHIHUSX B
KadecTBe 1-H CTYNMEHHM OYMCTKH IMPH MOCTYMAIOIIUX PacXxojiax
cBoimre 5000 M/CyT, MyTHOCTH BOJIbI TOCTYMaOIIEH Ha
OYUCTKY (C Yy4YeTOM MYTHOCTH, oOpa3ywouleiicsi mnpu
BHeceHHMH peareHToB) He MeHee 50 mr/m, mo 1500 mr/a u
uBetHocTy A0 120 rpan., mpu paBHOMEPHOH Mojiaue BOJbI WU
MIpU TOCTENIEHHOM M3MEHEHHMM pacxoja B Ipeneniax He Oosee
+15% B yac u xonmebaHuM TeMIiepaTypbl BoAbl He Oomnee *1
rpaj. B 4ac.

[T03BOJIAIOT TOJYYUTH KAyeCcTBO OYMIIEHHOH BOJBL IO
MYTHOCTH - 70 8-15 Mr/i1; no usetHoctH - 10 20 rpai.

2. KOHCTpYKUMA U npuHUMN OeACTBUA

[IpsiMoyronbHBII B IUIaHE JKeJIE300€TOHHBIN  pe3epByap,
pa3/ieNIeHHBI  BEPTUKAJIbHBIMM  IIEPErOpOJKAaMHU Ha TpHU
kopugopa (cexuuu). Jlug ynydmieHus yclOBHM  pabOThI
OCBETJIUTEINS HW)KHASL 4acTh CTEHOK KOPHUIOPOB BBHINIOJHEHA B
BHUJI€ HAKJIOHHBIX, CXOJSIIMXCA K HU3Y CTeHOK. KpaitHue
CEKLIMU, AHAJOTUYHBIE 1O YCTPOWCTBY, SABIIAIOTCS KamepaMu
OCBETJICHMSI W OTHEJIECHHUS OCAaJKa; CPEIHSAs KaMmepa CIYKUT
ocaJKoyIriaoTHUTENeM (cM. puc.l).

OcBemyiieMast BoJa, CMELIaHHAsi B CMECHUTEJE C peareHTamH,
MOCTYMaeT MO JbIpYaThbIM TEJIECKOMHYEeCKUM Tpybam B
KpaifHue KOpua0pbl (KaMepbl OCBETICHHUS).
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JlBurasicb CHHM3y BBEpX, BoJa NPOQUIBTPOBBIBACTCS 4Yepes3
CJIOM B3BEUIEHHOT'O OCAJIKa, TO €CTh YEPE3 MAaCCy B3BELIECHHBIX
B BOCXOJAILIEM IIOTOKE paHee OOpa30BABILUXCS XJIOIBLEB, B
IIPOLIECCE YEro OCBETIACTCS.

OcBetsieHHass Bojga coOupaercsi kenodaMu C TPEeyrojbHbIMU
BOJIOCIIMBAMH M OTBOJIUTCS B COOpPHBIH KapMaH OCBETJINTEII,
OTKY/1a IOCTYIAET HA CKOPBIE (PHIIBTPHI.
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|

13

IT 1 12 :1: 5 TJ IT\F 14

Puc. 1. OceriiuTe/1b KOPUAOPHOIO THIIA:

1 - xamepa OCBEeTJIEHUS U OTIEJICHUS 0Ca/IKa; 2 - 0CAAKOYIJIOTHUTENb;
3 - cIoif B3€IIEHHOT 0 0cajKa; 4 - ClIoi BBIMABILIETO 0Ca/IKa; 5 - moaaya
OCBETIISICMOM BOJIEI,

6 - TelecKONmMYECKHe IbIpuaThlie paclpeieiuTelbHble TpyObl, 7 -
BOJ0COOpHBIEC XKeinoba; 8 -  aplpyaThie BOAOCOOpHBIC TPYOBI, 9 -
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B mpouecce ocBeTiieHHs BOABI TOJIIMHA B3BELIEHHOI'O CIIOS
OcaJKka HENpepbIBHO pacTeT, MOITOMY €ro BEpXHAS YacTh
IIEpPEIUBACTCS qyepes 0Ca/IKOTIPUEMHbIE OKHa B
OCaJKOYIJIOTHUTENb  (KamMepy OTHEJeHHs Ocajaka), TIJe
MIPOUCXOAUT OCAKICHUE U YIIJIOTHEHUE XJIOMBEB.

VYpanenue ocagka U3 OCAAKOYIUIOTHUTENS IIPOU3BOIUTCS
JbIpYaTBIMU TpyOaMH, YJIOXKEHHBIMU IO JIHY KOpPHUAOpA IOA
JEMCTBUEM T'MIPOCTAaTUYECKOro Hamopa. Beimyck ocagka -
MEPUOTNYECKHI, 0e3 peKpaeHust paboThl OCBETIUTEIIS.

Tak kak BMecTe ¢ 0CaJKOM B OCAJAKOYIUIOTHUTENb MOCTYIMaeT
BOJIa, TO MPELYCMOTPEH €€ OTBOJ C IOMOIIbIO 3aTOIJIEHHBIX
IOpIpYaThIX TPyO, pACHOJOKEHHBIX B BEpXHEH 4YacTu
0CaJIKOYIIJIOTHUTESL.

Ha Bpixozme cOOpHBIX JbIpyaThiX TpyO B COOpHBIA KaHail
OCBETJIUTEIN YCTAHABIUBAIOT 3alOPHYI0 apMaTypy; BBIITYCK
BOJIbI B KAPMaH - HE 3aTOIUICHHBIM.

B cBsa3u ¢ OonbliMM BIMSHUEM IEpEnajoB TeMIEpaTyp
BO3/yXa Ha npouecc OCBETJICHMUS, OCBETJIMTEIN
pacroyararoTcsl B IOMEIIEHUY OYMCTHOM CTAHIINM.

3. McxogHble AaHHbIe ANA pacyeTa

- pvaeTHBIﬁ pacxoq CTaHOuKu BOAOIMOATOTOBKU (T.e. pacxong ¢
YUeTOM COOCTBEHHBIX HY)XJ CTaHOMHM W pacxolda Ha
BOCITIOJIHCHHUC IPOTUBOIIOKAPHOT'O 3anaca), Mg/‘-IaC;

- IPUMCHACMBIC ITPU BOAOIIOATOTOBKE PEArCHThI;

- MYTHOCTb UCXOJIHOM BOJBI, r/M3;
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- MYTHOCTh BOJABl IOCTyHAlOUIE Ha ocBeTauTenu (T.e.
MYTHOCTh C YY€TOM 3arps3HEHHI BHOCHMBIX C peareHTaMu),

3
r/m”.

4, PacyeT OCHOBHbIX 31leMEeHTOB KOHCTPYKLIMN

OcHoBHBIE ra0apuTHBIE pa3Mephbl:

Pacuer ocBersiMTesIel M0/IKEH MPOM3BOIAMTHLCS JJIS JABYX
MEepPHOI0B MYTHOCTH:

- MUHUMQJIBHOH MYTHOCTH TIPH MHHHMAJILHOM 3WMHEM
pacxojie BOIbI;

- HanOOJIBIICH MYTHOCTH IPY HAKOOJIBIIIEM PACXOIC BOIBI.

B  nampHe#mmx — pacdyerax  HEOOXOAMMO  HCIOJB30BATh
HauOOJIBIINE TTOTyYCHHBIC BEJTMYNHEI.

2.
OO011ast 11013/ KaMep OCBETICHHS ® ., , M*:

oCB °
Q
o
mocs K 3,6'V ' (1)

rae Q - pacyeTHbIii pacxoj CTaHIMH BOJOIOJTOTOBKH (T.€.

pacxojl ¢ y4eTOM COOCTBEHHBIX HYXJ CTAHIIMM M Pacxojia

Ha BOCIIOJTHEHHE MTPOTUBOIMOKAPHOTO 3amaca), M3/qac;

K - ko3¢ duument pacnpeneneHus BOAbl MEXAY 30HaMU

OCBETJICHUS U OTJEJCHUS Ocajika (0CaJAKOYIUIOTHUTENEM),

MpUHUMAaETCs 110 Tabnuue 1;

V - CKOpPOCTh BOCXOZSIIETO0 TIOTOKa BOJBI B 30HE

OCBETJICHHSI, MM/C, IPUHUMAETCS 110 Tadsmiie 1.

Taoimuna 1. Koagdunuent pacnpenesieHus

BOJIBI
MyTHOCTB BOZEL, CKOpOCTBH BOCXOJSIIIETO TIOTOKA
HocTyrnarouiei B BOJIbI B 30HE OCBETIICHUs V, MM/C
Y 2 Koaddunment
OCBETIIUTEND (C
. . . pacrpezeneHus
Y4YETOM 3arpsisHeHUI B 3UMHHI B JICTHHH sobL, K
BHOCHMBIX BMECTE C nepuos nepuos ’
peareHTamu), Mr/J
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ot 50 no 100 0,5-0,6 0,7-0,8 0,7-0,8

cB. 100 mo 400 0,6-0,8 0,8-1 0,8-0,7

cB. 400 mo 1000 0,8-1 1-1,1 0,7-0,65

cB. 1000 no 1500 1-1,2 1,1-1,2 0,64-0,6

* Huorcnue npedenvt V' ykazanvl 0151 XO3AUCMBEHHO-NUMbEBbIX
8000NPOBOO0S.

[Ipu pacuerax monab3yemcsi CXeMOM MpeCTaBIeHHON Ha puc. |

OOwas mIomab 30H OTZACJICHHUS ocajika
(OcanKoyIIIOTHUTENEH) M, , M*:
Q
o’ =(1-K)- , 2
s = (1K) 77 @
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1Ny " I 1 |+
= ‘H i ol o nadin 5

hy+hy

hOCB

T
BOCB /‘l‘

Puc. 2. IlossicHuTe/IbHASI CXeMa K pacyeTy OCBeTJIMTeJIs.
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) 2.
OO11as mIomaah OCBETIIMTEICH ® , M”.

©° =@, + O gy (3)
IInomiags OHOTO OCBETIUTEA @, M
o°
=" (4)

r7ie N - KOJUYECTBO pabounX OCBETIUTENICH (CM. HUXKE).

[lmomaae 0AHOM KaMePbl OCBETIICHUS Wocp, M-

_ 0) 0CB
('oocn - 2 .n .
[Tnomane OJIHOM Kamephl
(0CaAKOYIUIOTHUTENA) Wocaz, M
(1]
m ocan
Y ocax n

2

Q)

OTACIICHUA ocaaka

(6)

KonnuectBo paGounx ocBeTyvTene N ciieqyerT NpUHUMATh

TaKHUM, YTOOBI:

a) MJIOIIAAb OJHOIO OCBETIUTENS He npeBblmana 150 M;

6) IUIOLIAIb OHOM KaMepbl OCBET/ICHNS HE TpeBbIana 54 m?,
MIPU ATOM ONTUMAaJIbHAs TJIOMAb - 10 27 M2;

B) IIOWIA/Ib OHOTO OCAIKOYILUTOTHHTENS He TPEeBbIIIana 54 M2,
[Ipn npuHATOM KOJIMYeCTBE pabO4YMX OCBETIMTEIEH MeHee
LIECTH CIEYET IPEAYCMATPUBATh OJIUH PE3EPBHBIN.

[IpuHuMaeM MIMPUHY OJHOM KaMepbl OCBETICHUS Boes He

6omee 6 M (cM. puc.2.).

Hawnbonee yacto MCHoONB3yIOT THIOBBIE KaMephbl C IIHMPUHON
2,5 wu 2,6 M, (MHOTJa ITUPUHA YBEIMYMBACTCS B JIBA Pas3a).
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JlnuHa ocBernutens L, Mm:

wOCB
L=B <9m. (7)

oCB

[upuna ocaakoymaoTHUTENS Bocay, M:

0) ocax
Boca}] = L ' (8)
upuna ocsetnurens B, M
B:2'Bocn+Boca)1' (9)

BrICOTa HAKIIOHHBIX CTEHOK OCBETIUTENS Nyar, M:

Bocn _Bl
hHaK = 2 t o 1 (10
52
rg€ a - YyYrojgd MEXIAYy HAKIOHHBIMH CTEHKAMH KaMEpbI

OCBETJICHHS (60-700);

B1 - mmpuna HMxHENH yacTu kKamepsl ocBetneHus (0,4-0,5
M).

I[OJ'DKHO BBIITOJIHATHCA YCIIOBUC!
hHaK + hnp ~ thB + huon’ (11
rac hnp - PaCCTOSAHNEC MCKAY HU30M OCAAKOIIPUEMHEBIX OKOH U
HadyaJoOM nepexona BCPTUKAJIBHBIX CTCHOK B
ropu3oHTaneHeie (1-1,5 m);
hmB - BBICOTA CJI0s B3BCIICHHOI'O OCaaKa (2-2,5 M)
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Nyon - BBICOTA CJIOS HAJX JHOM OCBETIHUTENS, B Ipeaeiiax
KOTOPOTO  BCJCICTBHE  IOBBIIICHHBIX  CKOPOCTEH
BOCXOJSIIET0 TOTOKAa BOJABI B3BEIICHHOTO CJOS HE
obpasyercs (0,5-1 m).

BricoTa BepTHKAIBHBIX CTEHOK OCBETIHTEIS Npep, M:
hBep = hr[p + hocs’ (12
e - Nocs - BBICOTA 30HBI OCBeTIIEHUS (2-2,5 M).

I'myOuna Boabl B ocBeTurene H, m:
H = hHaK + hBep’ (13

dakTHyeckasi BBICOTa OCBETIIUTENS MPEBBIIIACT TITyOUHY BOIBI
Ha BBICOTY CTPOUTENBHOTO 3amaca, (Nep=0,3 m).

dakTuueckuii 00beM 0CaJOYHON YacTH OCAAKOYIJIOTHUTEIIS

3.
(0T mHA 10 HU3A OCATKONIPUEMHBIX OKOH) W;l”’"“ , M.

(Izocan - Bz)
W =) — g ¢ T +By)n,,, +B,, -h,, | (14
4. th oca
II€ Nocax - KOJIHYECTBO TPY6 AL yaaJleHud  OoCallka,

(mIpuHUMAaETCsT ¢ y4eTOM IIMPUHBI OCAIKOYIJIOTHUTENS,
TaKk Kak pacCTOSHHE MeXIy TpyOaMu He JOJKHO
MpeBbIIaTh 3 M, a pacCTOSHUE MeXAy Tpyoold u
BEPTUKAJIBHON CTEHKOW 0CaAKOYIIIOTHUTENS -1,5 M);

B, - mmpuHa ~ TNpU3MATHYECKOW  YacTh  JHA
ocagKoymiIoTHUTENs (cM. puc. 2), (0,4-0,5 m);
B - yron  MEKAYy  HAKIOHHBIMH  CTECHKAMH

ocaxkoyrutorauTens (70°).
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Pacuernbiii 00beM ocazika B 0THOM ocaakoyruiotHutene W,

_T,-(C-M)

(15
] n.s '

rae Tp - mepuo YINIOTHEHHUsS Ocajka, (He MeHee 6 4acoB IpH

OTCYTCTBHH Ha CTaHIIUH OTJICJIBbHBIX CTYCTUTENCH ocaaka u

2-3 yaca TpU HAIWYMM CTYCTHTEICH M aBTOMATHU3alUU

BBIIYCKA OCaJIKa);

C - KOHIEHTpALWS B3BEIICHHBIX BEIIECTB, I/M°,

MOCTYMAOUINX B OCBETIHUTENb (T.€. MYTHOCTH C Y4ETOM

3arpsi3HCHUI BHOCUMBIX BMECTE C pearcHTaMu);

M - MyTHOCTH BOABI BBIXOnALIEH M3 ocBerautens (8-15

r/M3);

0 - cpemHsst O BBICOTE OCAZIOYHOMN YaCTH KOHIICHTPAIUS
TBEPJ0# (a3bl ocajika, M’ (cM. Tabnuy 2).

Tadauua 2. CpeaHsis 0 BHICOTE 0CA0YHOM YaCTH

KOHIEHTpauus TBepaoi (a3l ocaaka

MyTHOCT 8 , r/M, Ipu HHTEpPBAIAX MEKILY
b Tprmensiem cOpocamu ocajka, yac
HCXOAHOU
ble peareHThbl 24 n

BOJIbI, 6 12 5

M/ oJiee
1o 50 Koarymnsiat 9000 12000 15000
o 3010 | Koarynsur | 12000 | 16000 | 20000
oo 100201 Koarymsnr | 20000 | 32000 | 40000
cB. 400 no | KoarymsaT 35000 50000 60000
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1000

cs. 1000

10 1500 Koarynsar 80000 100000 120000

* [Ipu obpabomke ucxoOHOU 800bl KOA2YIAHMAMU COBMECTHO
c ¢rokynaHmamu eenuduny O ciedyem npunumamos Ha 25%
bonvbute 0nst manomymuuix (00 50 me/n) ysemmuwix 600 u Ha 15%
07151 800 cpeonell (¢6.50 0o 250 me/n) mymunocmu.

ok Pacuem sedemcs na 0sa nepuoda mymmuocmu (cm.
svlue).

HOJ’I)KHO BBIITOJIHATCSA YCJIOBUC!:
axr
W > W, (16

BouopacnpeneﬂnTeanaﬂ CHUCTEMA:

Pacnpez{eﬂeHHe BOJBI B KaM€pax OCBCTJIICHHA OCYLICCTBIIACTCA
AbIpYaTbIMH pr6aMI/I, YJIOXCHHBIMHU I10 JIHY.

KonnyectBo aplpyaThix TpyO B OJHON Kamepe OCBETJIECHUS
(Npacn) 3aBHCHUT OT NPHHATON HMIMPUHBI KAMEPHI OCBETIICHUS, C
Y4ETOM TOTO, YTO PACCTOSTHHUE MEXIy TpyOaMu HeE JOJKHO
MpEeBBILIATh 3 M, a paCCTOSHUE MEX 1y TpyOOil M BEpTUKAIBbHOM
CTEHKOM Kamepsl -1,5 M.

Kak mpaBuno, neipyatbie TpyObl TENECKOMUYECKHE, TO €CTh
COCTOSIT M3 HECKOJBKHX OJUHAKOBBIX 1O JUIMHE KOJICH, TJIe
KaKJ0€ TMOCHeAyIolee, MO XOAy IBUKEHHS BOJbI, UMEET
MEHBIINN TuamMeTp (cM. puc.l).

JliiHa 0JTHOTO KOJIeHa IBIPpYaToi TPYOBI Ly, M:

L =

K

~(2-3)w™m, (a7
n

KOJIEH




- 151 -

T71€ Nyonen -~ MPUHATOE KOJIMYECTBO KOJIEH.

PacuetHbili quamertp I-ro 1o X0y JABMKEHUS BOJbI, KojeHa (d
] |:11 e nKOJ‘IeH)a M:

d _ (nKOﬂeH + l_i).Q
i~11800-%-n°n.__-n___-V__' (18

pacn KOJIEH pacn

1€ Vpacn - CKOPOCTb JBIDKEHUSI BOABI IIPU BXOJE B KOJICHO
(0,5-0,6 m/c).

Hcxons U3 pacdyeTHOro, MpUHUMAaeM CTaHJAPTHBIM AUaMeTp
KojeHa d; .

dakTHYecKas CKOPOCTh JBHKEHHS BOJIbI IIPH BXOJIE B KOJICHO
AANS VI

Vq)aKT _ (nKOJ'leH +1_i)'Q
' 1800-w-n-n___-n___-d;

pacn KOJIeH i

(19

OtBepcTusi B TpyOe pacronaraiorcst BHE3 mox yraom 45° x
BEPTHUKAJIM 110 00€ CTOPOHBI TPYOBI B IIIAXMaTHOM MOPSIKE.

. o . 2.
I[Tnomaas Bcex OTBEPCTUH B OJHOM ABIpYATON Tpyde @y, , M :

Dy, = 9
°* 7200-V,__ -n-n_ '

pacn

(20

1€ Vorp - CKOPOCTH JIBFDKCHHS BOJBI HA BBIXOJIE U3 OTBEPCTHS
(Vors =1,5-2 Mm/c).

[IpuHrMaeM nuamMeTp OAHOTO OTBEpCTUs (HE MeHee 25 MM) U
2
oTpesiesisieM IUIOIIA b OJJTHOTO OTBEPCTUS Wors » M.
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KosuecTBO OTBEPCTUI Ngrp:

o

n (0 0OTB
0TB= - 21
@ OTB (
PaccTosinue Mexay OTBepCTUSIMU ALOTB, M:
2-L
AL, ~———. (22
n, +1

Bonocoopuas cucrema:

1) COop ocBeTIIEHHOI BOJIBI U3 KaMEp OCBETJICHHS.
OcymecTBisieTcs kenodamMu C TPeyrojibHbIMU BOJIOCIMBAMU
(cm. puc. 3).

hB:4O'60 AL=100-150 600

[ \NIVANYA YA AN/
A RVARYARVAA VAR V4

20-30

hy

MaKCHUMaJIbHBIN YPOBEHDb BOJbI B / YPOBEHB BOJIbI B

Puc. 3. IlponosbHblii pa3pes kej100a ¢ TpeyroJbHbIMH

[Tnomaas MOMEPEYHOro CEYEeHUs IMOTOKa B BOJOCOOPHOM
2.
KEI00E My, M”:
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L9
*~ 14400-V,_ -n ' (23
rie Vi - CKOpOCTh JBHXKEHHS BOJIBI B xkenobe (0,5-0,6 m/C).

I/ICXOI[H N3 BCIIMYUHBI My IPUHUMACM IMOIICPCUHBIC pa3MCPhbL b
)51 h1.

[TpuHuMaeM: paccrosiHre Mexay ocsMu BogociuBoB AL (100-
150 MM); TpeBBIICHHE YPOBHS BOJBI B OCBETIHUTENEC Hal
Huzom BojgociuBa hy  (40-60 MM); mpeBbIIICHHE HH3A
BOJIOC/IMBA HaJl YPOBHEM BOjibI B jkeniobe hy (20-30 mm).

dakTHYecKas BBICOTA jkes00a Ny, M:
AL 0
hm=h1+hn+7-tg60 . (24
2) C60p OCBETIEHHOMN BOJIBI U3 OCAAKOYILIOTHUTEIS.

OcyiecTBisercs 3aTOIJICHHBIMU JbIPYATBIMH TPyOaMu (CM.
puc. 4):

MAaKCUMaJIbHBIM YPOBEHb BOJBI B
M
//\ hl

>15 D & 15-20 mm

1>03

v

\

OCaIKOIMPUCMHOC

Puc. 4. [IpogoabHbIil pa3pe3 AbIpYaTOi
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Komnnuectso BOJOCOOPHBIX JBIPYATHIX TpyO B
OCAJIKOYTUIOTHUTENIE (Ngoy) 3aBUCUT OT MPUHSITOU IIMPUHBI
OCaJKOYIIJIOTHUTENS, C YYETOM TOTO, YTO PACCTOSIHUE MEXIY
TpyOamMH HE JOJKHO NPEBBINATh 3 M, a PAcCTOSTHUE MEXITY
TpyOOIii U BepTUKAIBbHON CTEHKON KaMephl -1,5 M.

JHuametp npipuatoit TpyOos! Dy, M:

Q
D, = ,
' \/900 -V,.-n-n, (25

rae V- CKOpOCTh JABMKEHHS BOIBI B TpyOe (He 6osee 0,5 m/C).
['nyOuHa mMOTpyKeHHs OCH TPYObl IMOJX YypPOBEHb BOJBI B
orcroiinuke hy, M

Q’ +DT
. = (26
2-g-(3600-n-n,, p-o0,,) 2 (

rae | - koadduuent pacxoaa orsepetus (0,6-0,65).
g - yCKOpeH#e cBoOoHOTO najaeHus, (9,8 M/CZ).

h

Pacnonoxenue OTBepCTI/II\/’I - TOPU30HTAJIBHO 110 OCH TPY6BI.

. . N 2.
[nommanp Bcex OTBEPCTHH B OAHOM AbIpUaTOil TpyOe @, , M™

0., = Q
* 3600-V,, -n-n

r71€ Vors - CKOPOCTH JABHKEHHUS BOJBI B OTBEPCTUAX (HE MEHee
1,5 M/c).1.9.70

(27
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[Ipuaumaem pauamerp oxaHoro oteperus (15-20 mm) u
OIIpe/IeIIAeM IIOMIAIh OXHOTO OTBEPCTHS Worg , M.

KomnuecTBO oTBepcTHil Nory OTperaenseM 1o Qopmyne 21;
paccTosiHie MEeXAY OTBEPCTUSIMHU - IO hopmyite 22.

3) O6mwuii cOOpHBIN KapMaH.

[Tnomanaps MONMEpeYHoOro ce4eHusl MOTOKa B COOPHOM KapMaHe
2.

®c5 , M .

.9

%~ 3600- V' (28
re Ve - CKOPOCTh JABMKECHHUS BOIBI B cOOpHOM Kapmare, (0,6-
0,8 m/C).

HIuprHa KapMaHa ¥ TIIyOMHA BOJBI B HEM 3a/Ial0TCSI MCXOJIS U3
MOJIYYEHHOU ®¢g.

CrnenyeT MOMHHUTH O TOM, YTO WU3JIUB BOJbI B COOPHBIN KapMaH
JOJDKEH OBITh HE3aTOIJICHHBIM, T.€. HHU3 BOJOCOOPHBIX
JBIPYATHIX TPYO MOJDKEH pacrlojaraTthCs BBIIIE YPOBHS BOJIBI B
cOOpHOM KapMaHe MUHUMYM Ha 40 cm.

OcaakonpueMubie okHa (CM. puc. 5):
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Iy

3\0
h He MeHee 1,5 m

oCB

Puc. 5. PacnoJioskeHue 0caJKONpPHEMHbIX OKOH.
1 - mepexo/; HAKJIOHHBIX CTEHOK B BEPTUKAJIbHBIE; 2 -
0CaJKOIIPHEMHOE OKHO;
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. 2.
OO1mast mIomanb OKOH B OJTHOM CTEHKE OCBETIUTEIS @, , M”:

b _1-K)-Q

*“ 72.V,_-n’
r7i€ Vox - CKOPOCTh IBMXKCHHS BOJIBI C 0OCaJIKOM B OkHe, (10-15
MM/C).

(29

[TpuHKUMaeM KOJIHYECTBO OKOH Nox M BBICOTY OKOH Ngyua (0,2-
0,25 m).

[upuna ogHOTO OKHA Bogeya, M:

B o Qu (30
okHa n -h '

OK OKHa

Paccrostane Mexny okHamu AL, M:

AL — L_HOK .BOKHa (31
° n,+1
Ynanenue ocagka:
KonunuecTBo BOJOCOOPHBIX JIbIPUYATHIX TpyO B

ocankoyriotHutene (N,) 3aBUCUT OT TPHUHATOW IIUPUHBI
OCAJIKOYIUIOTHHUTEIIA, C YYETOM TOTO, YTO PACCTOSHHUE MEKITY
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TpyOamMH HE JOJKHO NPEBBINATh 3 M, a PAacCTOSTHUE MEXITY
TpyOO# U BepTUKAJILHOW CTEHKOW Kamepsl -1,5 M.

Pacxon npipuatoit TpyOsl ipu cOpoce ocaaka Qy, M/c:

k- W,
QZl - t- no ] (31
rae K - koaddunment pasdasnenus (1,5);
t - Bpemst ynanenus ocanka (1200-1800 cexynn).
Huametp TpyOsI D, M:

rae V, - CKOpOCTh ABMXKEHHUS Ocajaka B TpyoOe, (He meHee |
M/c).

. . . 2.
[Tnomanes Bcex OTBEPCTHIA B OJHOM JAbIpYaTon Tpyoe @, , M™:

oTB

()] = s (33

r7i€ Vs - CKOPOCTH JIBIKEHUSI BOJIBI B OTBEPCTHSX (HE Ooiee 3
M/C).

[Tpuarmaem nuameTp oAHOTO OTBepcTUs (He MeHee 20 MM) H
2
oTpesiesisieM IUIOIIA b OJJTHOTO OTBEPCTUS Wors » M.

KonnuecTtBo oTBepcTil Ngyp ONpeaenseM mo Gopmyne 21;
paccTosiHuEe MEX]ly OTBEPCTUAMH - 110 hopmyne 22, (IpH 3TOM
MOJIy4YeHHas BeJIMUMHA He TOJKHA NpeBbimaTh 0,5 M).
OTtBepcTus pacnonararoTces B IIaXMaTHOM MOPSAJIKE BHU3 MOJ,
YIJIOM 45% k ocu TPYOBI.
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OUITIBTPYIOLLINE COOPYXEHUA

CeTyaTtble 6apabaHHble PUNLTPLI

1. O6nacTtb NpuMeHeHus

1) bapabanusie cetku (bC):

[IpenHasHaueHsl Ui TMPEABAPUTEIBHON O0OpPaOOTKH BOJBI,
MOCTYIAONIEH Ha BOJONPOBOJHBIE OYUCTHBIE COOPYKEHUS, C

IO  yAAJICHHMd HWM3 BOJblI KPYIHBIX INIABAKOIIHUX U
B3BCHICHHBIX HpHMCCCﬁ.

[IpumensroTcs:

e miepe]] KOHTAKTHBIMU OCBETJIUTEISIMH M KOHTAKTHBIMU
npeQuIbTpamMHu - BCET/a;

e qiepe]] OCTAIbHBIMU COOPY)KCHHUSIMH OUYUCTKH - TIpU
obocHoBaHMu. Kak mpaBHiIO, HCHOIB3YIOTCS TOJBKO B
nepuoJi OypHOro LIBETEHHSI BOJIBI B BOJOEMAX.

2) Muxpopunstpsl (MD):

[IpennasHaueHsl s TpenBapUTENbHON 00pabOTKH  BOBI,
MOCTYHAIOIe Ha BOJONPOBOJHBIE OYMCTHBIE COOPYXKEHUS, C
LENbI0 yNaleHUs U3 BOJAbI IUJIAaHKTOHA, a TaKXe KPYIMHBIX
IJIaBaKOIIMX U B3BELLIEHHBIX IpUMecei.

ITpu oG0ocHOBaHMM MPUMEHSIOTCS BMECTO OapabaHHBIX CETOK.

2. KoHCTpyKUMA 1 npUHLMN AeNCTBUA
1) bapabannas cetka, (cM. puc. 1).
bapabGan ycTaHOBIEH B MpPSIMOYrOJIbHONH KaMepe U MOXET

BpAllIaTbCSl BIOJIb MPOJOJIBHOM OCH Ha MOJAIIWITHUKAX,
YKPEIUIEHHBIX HAa TOPLEBBIX CTEHKAX KaMephl.
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OunmaeMass BoAa U3 BXOAHOIO KaHaja, PAacCIOJIOKEHHOTO
BIOJIb TOPIIEBOM CTEHKH KaMephbl, MOCTYHAaeT MO BXOIHOM
TpyOe BHYTph Oapabana, mpoUIbTPOBHIBACTCS YE€pPe3 CETKU B
Kamepy U OTBOJAUTCS IO KaHATy (QHIBTPOBAHHOH BOIBI Yepes3
BOJOCIUB (MHOTJAa BMECTO BOJOCIHMBA  HCHOJB3YIOTCS
BOJIOCIMBHBIE OKHa ¢ mmubepamu). Kanan ¢uibTpoBaHHOIM
BOJIbI, 10 JKEJIAHHIO TMPOEKTUPOBIIMKA, MOKHO pacroyararb
KaK BJOJIb TOPLEBOM, TaK U BI0JIb OOKOBOW CTEHKH KaMepHl.

21 7 9

a1

VY VVYVY

—~

Puc. 1. Cxema 6apadanHoi ceTKH (MJIM MUKPOPUILTPA) ¢ TOPLEBBIM
KaHaJI0M (pUJIbTPOBAHHOW BO/BI:
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Cocrout u3 cBapHOro Kapkaca B Bujae OapabaHa, yI0KEHHOTO
Ha 60k. CteHku OapabaHa 0Opa3oBaHbI INIOCKUMH paMKaMH, Ha
KOTOpBIE HATSHYTHl TPU CETKH: JBE IMOAJCPKUBAIOIINE U
pabouasi, pacroJIOKEHHAsT MEXIY  IOIJICPKUBAIOIIAMHU.
Matepuan u pa3Mepsl STUEEK CETKH - cM. I1. 3.1.

Bbapaban nmorpyxeH B BOAY HEIMOJHOCTBIO - BEPXHSS €r0 4acTh
pacroyiaraeTcsi HajJ ypoBHeM Bojbel B kamepe Ha 0,15-0,25
IaMeTpa.

Jns ynoOcTBa MOHTa)Xa W DKCIUTyaTallid PAacCTOSIHUE OT
OOKOBBIX CTEHOK Kamephl 10 OapabaHa COCTaBIIIET HE MEHEe
0,5-0,7 m; ot TOpua GapabaHa 0 TOPIEBBIX CTEHOK KaMephl -
0,8-1 m; ot HU3a OGapabana o aHa Kameps - 0,4-0,5 M.

Jlisi TpOMBIBKM CETOK HaJa BepxoM OapabaHa MPOXOIUT
TPYOOIIPOBOT MIPOMBIBHOM BO/JIBI, 000pyI0BaHHBIN
pazOphI3ruBaTEISIMU.

[lonaBaemass moa HamopoM BoJa, (IPOIIEAIIAs OYUCTKY Ha
OapabaHHBIX CeTKax), (UIbTPYeTCs, CMbIBas 3arps3HEHMUs,
yepe3 CeTKy BHYTpb OapabaHa, rje coOupaercsl crienualbHbIM
OyHKEepOM (BOPOHKOI1) U OTBOJUTCS.

JU1s1 BO3MOKHOCTH OYUCTKH BCEH MOBEPXHOCTH CETKH, OapabaH
BO BpeMs IIPOMBIBKH BpaIaeTCsl.

HpOMHBKa MOKCT OCYHICCTBJIATCA KaK NEPUOAUYCCKHU, TAK U
HCIIPEPLIBHO, B 3aBUCHUMOCTH OT CTCICHU 3arpA3HCHHOCTU
O‘II/IHIaCMOI‘;I BOJbI.

1) MuxkpopuibTpsl
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KoHCcTpykTHBHO OTIMYaloTCs OT OapabGaHHBIX CETOK TOJIBKO
nmapamerpamMu cetok, (cM. 1. 3.1). IlpuHnunm npeWcTBus
aHaJIOTHYEH.

Buemnuit Bunx OapaGaHHOUN CETKU MPECTABIICH HAa PUC 2

Puc. 2. ®oro GapabGaHHO# ceTKH

3. TunoBble peLueHus
3.1. CeTkn

IIo Ta6J'II/II_Ie 1 BBI6I/IpaCM CTaHAAPTHBIC CCTKHU:
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Tadauna 1. CranaapTHble

CeTKH
[TogneprxuBaromias ceTka Pabouas ceTka
Pasmep Pasmep
OTBEpCTHU Marepuain Marepuain OTBEPCTHI,
W, MM MM
bapa6annas cerka (bC)
Hep)KaBeroas | HepKaBeroIas
CTallb, JIATYHb CTallb, JIATYHb
WJIU KaIllpoH WJTU KalpoH
oT 2x2 10 docdopucras or 0,3x0,3 10
JaTyHb
8x8 OpoH3a 0,5%0,5
HEepIKaBeroIas
CTajbh WIH KarpoH
JaTyHb
Muxpoduinstp (MD)
HEpKaBeoIlas | HepkaBerolast 0,035
p P (ramynHOE
CTaJb cTajb
TJICTCHUE)
ocopucras
2x2 JaTyHb (bocgop 0,04x0,04
Oponza
HepIKaBeroIas
CTajh WIH KarpoH
JaTyHb

3.2. Tunossble ceTuyaThie 0apadaHHbIC PUIBTPBI

[TogOuparoTcs M0 pacyeTHOMY PAcXOAy OYHUCTHOM CTaHIUH,

TO €CTh

C  ydeTroM

pacxomoB  Ha

BOCIIOJIHCHHUEC
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IIPOTUBOIOXKAPHOIO 3amaca M Ha COOCTBEHHBIE HY Kbl
OYHCTHOW CTaHLUHU, B KOTOPHIH, B YHUCIE MPOUYUX, CIIEAYET
BKJIIOUHTh PACXOJ Ha MPOMBIBKY OapabdaHHBIX CETOK WU
MUKpopuibTpoB (coorBerctBeHHO 0,5 m 1,5% ot pacxoma
[I0/IAOILEr0Csl Ha OCTAJIbHBIE COOPYKEHUS).

Haubonee pacrnpocTpaHeHHBIC THUIIOBBIC PEIICHHUS MPHBEICHBI
B Ta0auue 2

Taoauna 2. [IlapamMeTpbl THNOBBIX CETYATHIX DapadaHHBIX
¢puabTpos

IIpousBoguTeNBHOC
Th OapabaHHBIX 700
cerok (BC), m*/uac

110 | 150 | 250 | 330 | 420
0 0 0 0 0

[TpousBoanTENTHHOC
Th 120 | 160 | 200
MHKPOGHIBTPOB ( 350 | 500 | 650 0 0 0
M®), m*/aac
JHuametp G6apabana, 15 3
M
Jymaa 6apabana,m | 19 | 2,8 | 3,7 | 2,8 3,7 | 46
Jlinaa kamepsr, M | 3,62 4’552 5,45 4’554 5,46 6’37

Paccrostaue ot nHa
KaMephl 710 Bepxa

IIPOMBIBHOT'O 2,75 4,24
YCTPOMCTBA, M

YacToTa BpalCHUA

Oapabana, 00/MHH 2,6 L7
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MomHocTb
INEKTPOABUTATEIIS, 2,2 3
kBT
Macca. k 220 | 257 | 286 | 310 | 340 | 380
» KI 0 0 0 0 0 0

e MapKkupoBKa TPOU3BOAWTCS TIO JAWAMETPY U JUIMHE
O0apabana, manpumep: BC 1,5x1,9; M® 3x3,7 (Toxke B
anpTepHaTuBHOM MapkupoBke: BCM 1,5x1,91; M®OM

3x3,711).

e JlnuHa xamepsl npuBeAeHa 0e3 ydyeTa pa3MepoB BXOJHOIO
KaHajia ¥ KaHajla QUIbTPOBAHHOM BOJIBI.

Hcxonss ©3  NPOUBBOIUTEIBHOCTH  MPHHSITHIX — THIIOBBIX
OapabaHHBIX CETOK (MM MHUKPO(GUIBTPOB) OIPEACIICTCS
KOJIMYECTBO pabounX YCTaHOBOK.

Komuuecro PE3CPBHBIX YCTAHOBOK CJICAYCT NPUHHUMATH I10

Tadauue 3:
Ta6auna 3. KoniuyecTBo pe3epBHbIX
YCTAHOBOK
KomnmuaectBo pabounx KommnaecTBo pezepBHBIX
YCTaHOBOK YCTaHOBOK
15 1
6=10 2
11 u Gonblire 3
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Be3HanopHble PUNBLTPbI: CKOpbIe
(punbTPbI, KOHTAKTHBLIE NPePUNLTPLbI,
KOHTaKTHble OCBEeTNIUTENM

1. O6bnacTtb NpuMeHeHus:

Ckopble (pUIBTPHI - UCMOIB3YIOTCS Ha BOAOIPOBOJHBIX OYHUCTHBIX
CTAaHLUAX B KauecTBe 2-d CTYNEHH OYUCTKH IOCIE OTCTOHHHKOB,
OCBETIIUTENIEH CO CJIOEM B3BEIIEHHOIO OCaJKa, KOHTAKTHBIX
npepuiIbTpOB  WIM B KAueCTBE OCHOBHOIO  COOPYXKEHHUs
OJIHOCTYNEHYATON CXEMbl OYUCTKH TIpH pacxoaax 10 50000 M3/CyT
U MYTHOCTM BOJBI, IOCTyHaroled Ha OYUCTKY (€ Yy4eToM
MYTHOCTH, O0pa3yiouleiicsi IpU BHeCeHUM peareHTOB) 10 20
MI/J1 1 BETHOCTH 710 50 rpagycos.

KoHTakTHBIE NPEQHUIBTPBI - HCHOJB3YIOTCS HA BOJOIPOBOIHBIX
OUMCTHBIX CTAHIMAX B KayecTBe |- CTYNEeHHM OUYUCTKU TPHU
MYTHOCTH BOJIbI, TIOCTYIAIONICH HA OYUCTKY (€ Y4€TOM MYTHOCTH,
oOpa3ymwoueiica npu BHeceHuMH peareHToB) 10 300 mr/n u
nBetHocTd 710 120 rpagycoB mpH 000N NPOU3BOAUTEIBHOCTH
OudCTHOM  craHmmu. Oumimaemas BoJa JIOJDKHA  IpoiTH
MpeABapUTEIIbHYI0O  00pabOTKy Ha  ceTyaTrhix  OapaOaHHBIX
bunbTpax.

KoHTaKTHBIE OCBETIUTENH - HCIOJB3YIOTCS Ha BOJONPOBOTHBIX
OYUCTHBIX CTAHLUUAX B KAueCTBE OCHOBHOIO COOPYKEHUs
OJTHOCTYNIEHYAaTOW CXeMBbl OYHCTKA TIpU MYTHOCTH  BOJIBI,
NOCTYMAKoNIe Ha OYUCTKY (€ y4eTOM MYTHOCTH, 00pa3yloeiics
Npu BHeceHMM peareHToB) 10 120 mr/m m nBerHoctu ao 120
IpagycoB NHpu JI000H MPOU3BOJUTEIHHOCTH OYMCTHOM CTAHIIUH.
Oumniaemas Bojia JOJKHA IMPONTH NpEABApUTENbHYI0 00pabOTKY
Ha ceT4aThIX 0apaOaHHBIX QHIBTPAX.

[lepeunciieHHBbIE COOPYKEHUSA TMO3BOJSIOT TMOJYYUTh KadeCTBO
OUHWIICHHON BOJBI: IO MYTHOCTH - 710 1,5 MTI/JI; IO IIBETHOCTH - JI0
20 rpaaycos.



2. KoHcTpyKkuusa:

[IpsMoyronbHble B IUIAaHE  KeNE300€TOHHBIE  pe3epBYyaphl,
pacriojlaraéMbl€ B IOMEIEHUH OYUCTHON CTAHIIMH.

Ha nHe pesepByapa ycTpamBaeTcs JpEHaXKHas CHCTEMa,
HpeCTaBistomas coboll TpyObl € OTBEPCTUSAMHM WM ILEISIMU
(TpyOuaThlii sApeHaxk OOJIBIIOrO CONMPOTHBICHHS). B03MOXHO
UCIOJIb30BaHUE KOJIMAYKOBOIO JApEHa)ka M3 CHUCTEMbI IIEJIEBbIX
KOJIMAYKOB, BPE3aHHBIX B TPYObl MIM B JIOTIOJHUTEIHEHOE
nepekpbITHe (JIOKHOE JHMIINE), paclojiaraéMoe Ha HEKOTOpOM
pacCTOSHUU OT JIHA pe3epByapa.

JlpeHaxx 3acblnaercsi MOAJEP)KUBAIOIIMM CIOEM M3 LIEOHS WM
rpaBusi ¥ cioeM (UIbTPYIOIIEH 3arpy3kd M3 KBAapLEBOrO IIECKa,
JIpoOJIeHOro Kepam3uTa, ApoOIEHOr0 aHTPAUTA U T.11.



f1 T 11
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Puc. 1. Cxema GpUABTPYIOUINX COOPYKEHUI:

a) ¢ 00KOBBIM KapMaHOM; 0) ¢ EHTPAJIbHBIM KAHAJIOM.

1 - 6okoBOI KapMaH; 2 - IIEHTPAJIBbHBIN KaHAT; 3 - MOAACPKUBAIOIINH CIIOH;
4 - punpTpyromas 3arpy3ka; 5 - KOJJIeKTOp APEHAKHOM CHCTEMBI,

6 - TpyOBI IPECHAKHOW CHCTEMBI.

B coopyxenusix ¢GuinbTpoBaHUSI ¢ BOJAHOW M BOJOBO3AYITHOM
MPOMBIBKOM (CM. HIDKE) M TpH TMPUMEHEHHH KOJIMAayKOBOTO
JIpeHaka C <«IOXKHBIM JIHUIIEM» TOJJACP>KUBAIOIIUN  CIIOH
OTCYTCTBYET.

Bronp GokoBOH MOBEPXHOCTH pe3epByapa YCTPaWBAETCS JIOTOK
OPSIMOYTOJIBHOTO CEYEHHs1, TaK Ha3bIBaeMbI «O0KOBON KapMaH». B
cilydae, €ciM JIOTOK COEIMHEH cpa3y ¢ JByMs pe3epByapaMu (CM.
puc.l), TO OH HOCHT Ha3BaHUE «IICHTPAJIbHBIA KaHAI», a
pe3epByaphl CYUTAIOTCS €AUHBIM (QUIBTPYIOIIUM COOPY>KEHUEM.



3. MpuHUMN gencrBuA:

1) Cxopsble puabTpshI:

B OCHOBHOM paboOuyuMi WMKI: O4YMIaeMas BOJa IOJACTCS B
OOKOBOM KapMaH (IICHTPAJbHBIA KaHaT), TPO(HUILTPOBBIBACTCS
yepe3 3arpy3Ky U OTBOJMUTCS IPEHAXKHOM CHUCTEMOM, TO €CTh
HaIpaBIICHUE JIBH)KEHUS BOJIBI - CBEPXY BHH3;

B [[MKJI IPOMBIBKM: IPOMBIBHAs BOJAA IIOAACTCS B JPEHAXKHYIO
CUCTEMY, IIPOXOAUT  4Ye€pe3 3arpy3Ky, BBIMbIBas U3 Hee
3arpsi3HEHUs, U IOCTyNnaeT B 00KOBOM KapMaH

(LeHTpallbHBIN KaHall), OTKyJa OTBOAMUTCS Ha JalbHEHIIYIO
00paboTKy, TO €CTh HAMpPAaBIICHUE IBWKEHUS BOJBI - CHHU3Y
BBEpX (CM. puc. 2).

2) KoHTaKkTHbBIE OCBET/INTE]H U KOHTAKTHbIE NpepuIbTPhI:

B OCHOBHOW paboumii IMKJI: oOYMIaeMas BOJa IOJaeTcsi B
JIPEHAXHYIO CHCTEMY, MPO(UIBTPOBBIBACTCS Yepe3 3arpy3Ky H

OTBOAUTCS B OOKOBOI kKapMmaH (ILIEHTpaJbHBIA KaHall), TO €CTb
HaIpaBJIEHUE IBU)KEHUS BOJIBI - CHU3Y BBEPX;



a) 0)

3 3
2 1
NI —

Puc. 2. Cxema nBu:KeHHsI BOAbI 10 (PUILTPYIOUIAM
COOPYKEeHUSIM:

a) CKOpbIil GUIbTP; 0) KOHTAKTHBIA OCBETJIUTE]b WU
KOHTAKTHBIH Npe@uIbTP.

] 1 - monaua ouumaemMon ROkl 2 - OTROJT OUUIIIEHHOW ROJTBI:
LUKJ [POMBIBKM: IPOMBIBHAs BOJAa IOJAETCS B JPEHAXKHYIO
CUCTEMY, NPOXOOUT YEpe3 3arpy3Ky, BbIMbIBasg U3 HeEe
3arpsi3HEHUs, IOCTYNaeT B OOKOBOM KapMmaH (LIEHTpaJIbHbBIN
KaHaJl), OTKy/la OTBOJMTCS Ha JajlbHEeHIIy0 00paboTKy, TO eCTh
HaIpaBJIEHUE JIBUJKEHUS BOJIbI - CHU3Y BBEPX (CM. pHucC. 2).

4. Pacuet n npoeKkTnpoBaHne OCHOBHbLIX J3J1IeMEeHTOB:

4.1. HoanepxuBawmmi c¢Joi, (PUILTPYIOIIAsA 3arpy3ka H
CKOpPOCcTH PUIBLTPOBAHUS:

Bribupaewm:



AJA CKOPBIX (QUIBLTPOB: TUNl (GUIBTPA (OIXHOCIOWHBIA MU
JIBYXCIIOMHBII);

JUISi KOHTAKTHBIX OCBETJIMTEJIeil: TUII TPOMBIBKH, (BOIHAS HITH
BOJIOBO3/IYIITHAS ), TOIpOOHEE 00 3TOM cM. 1. 4.2;

AJs1 npeuIbTPOB: BEIOOpP OTCYTCTBYET.

3agaeM o tadmauie 1:

KPYIHOCTH 3€PEH 3arpy3Ku U TONIIUHY QUIBTPYIOLIETO CIIO0S

KPYIIHOCTb 3€pCH 3arpy3kd MW TOJIIHWHY NOAACPKUBAIOLICTO
CJIOA

CKOPOCTH (PMIIBTPOBAHMSI JJIsI HOPMAIILHOTO PEKIMa

CKOpOCTh (hMIBTPOBAHUS JJs1 (POPCHPOBAHHOTO PEKMMA (4acTb
COOPYKEHHM HaXOIUTCSI B PEMOHTE)

IIPY OYMCTKE BOJBI Ul XO3HCTBEHHO-IIUTHEBBIX HYX] CIEAYET
IPUHUMATh MEHBIINE 3HAYEHUSI CKOPOCTENH (PUITBTPOBAHUS;

Ipu HUCIIOJIb30BAHUU CKOPBIX q)HJ'IprOB 3a KOHTAaKTHBIMH
Hpeq)I/IJ'ILTpaMI/I CKOpPOCTH (bHJ'IBTpOBaHI/I}I CJICAYCT YBCINYUBATDH
Ha 10-15%;

OJIHOCIIOIHBIE CKOpBIe (GUIBTPHI C KPYMHOCTHIO 3arpy3ku 0,8-2
MM CIeAyeT TMPUMEHSATh TOJBKO [UJIsl TPOU3BOJCTBEHHOTO
BOJIOCHAOKEHUS.

Ta6auna 1. OcHOBHBIE MapaMeTpPbl

3arpy3Ku
Qunerpyrowr | [Toxnepxuparoin CkopocTb
Wi cIIon Wi cIIon (buUIBTPOBAHUS:
I3 =
IS pS) =)
= A = 2 s = = =
25 52 & 5 S g 2 < £ g
o L S . = <] = A F|aE
= % a= .} = T T = 'é = = o % =
o E o = E o = S o = Q5 =
S = > e > a =9 ]
1) o 0 = ISV 5 ol o
5 o 2 o o 2 » o o) a
o 3] = o) °
T B




Ckopsiit 3 3 m 3 u3 u3
OJHOCTIOMHBIN

duibTp Tabi. 2 Tabi. 2 Tabn. 3 Tabu. 3 Tabn. 2 Tabm. 2
Ckopsrit

JIBYXCJIOMHBIH

bubTp

Crolt KBapIIeBOTO

recka: 0,5-1,2 0,7-0,8 u3 u3 7-10 8,5-12
Croit Tadmn. 3 Tabmn. 3

Ipo0JICHOTO

KepaM3HTa Win 08-18 04-05

aHTpaLuTa:

KoHTtakTHBII

OCBETJIUTEND C us3 us3 HET NOJIIEPKHBAIOIIETO 45 555
BOJIHOH Tabn. 2 | Tabm 2 cros ’
IIPOMBIBKOM

KoHnTakTHBIH

OCBETJIUTEN C us3 us3 us3 us3 555 5.5-6
BOHOBOwYEHHOH Tabi. 2 Tabi. 2 Tabm. 3 Tabu. 3 ’ '
TPOMBIBKOI

KoHnTakTHBIH us3 ns3 13 us3 55.6.5 65-75
npeuiLtp 1abn.2 | Tabm. 2 | Tabm 3 Tab. 3 T s

Taoauna 2. lomosnenust Nel k tadJ. 1

o o CkopocTb
OunbTpyromuii cnoi bunsTpoBaAHHS:
=
)E é
Haumeroanne | Marepuan Kpynuocts, | Tommmna, | & . § = .
COOPYKEHUS 3arpy3KH MM M S5 = (25 =
2 a 5 &
=] =%
= 3
0,5-1,2 0,7-0,8 5-6 6-7,5
Keapucsstii 0,7-16 1315 6-8 7-9,5
TecoK
Cxopbliit 0,8-2 1,8-2 8-10 10-12
OJIHOCJIOMHBIN
bunbTp 0,5-1,2 0,7-0,8 6-7 7-9
Jlpodaerwiii | 7 g 1315 | 795 | 85115
KepaM3uT
0,8-2 1,8-2 9,5-12 12-14




KonrakTabiit 5-2 0,5-0,6
OCBCTIIVI/ITCJ'I]) C KBapL[eBBII/I 2_112 1_1’2
BOJHOU TIIECOK
MPOMBIBKOI 1,2-0,7 0,8-1
KoHTakTHbBIH 5-2 0,3-0,4
OCBETJINTEJIb C KBapL[eBBII/I 2_1’2 1’2_1’3
BOZ[OBO3I[yH_IHO IIECOK
{ IPOMBIBKOM 1,2-0,7 0,8-1
KonTtakrhblil Ksapuesbiii 52 0,5-0,6
npeguIbTp MIECOK 2-1 2-23
Taoauua 3. Jlomoanenns Ne2 k Taoa. 1
[TopnepxuBaromuii ciion
HanmenoBanue Kpynocts, Tonuuna,
COOPYKEHHUSI MM M
40-20 CM. TIPUM. K
TabmI. 3
Ckopsle GpUIbTpHI
(oTHOCIOWHBIE U
JIBYXCIIOHHbIE) 20-10 0,1-0,15
10-5 0,1-0,15
5-2 0,05-0,1
KoHTakTHBIN
OCBETJIUTEIID C 40-20 0,2-0.25
BOJIOBO31YILIHOM 20-10 01-0.15
IIPOMBIBKOH U 7
KOHTaKTHBIH 10-5 0,15-0,2
npeQuiIbTp

® [OJJICPKUBAIOIINN CIOM C KpyMHOCThIO 40-20 MM J11 CKOPBIX
(GUIBTPOB ODKEH UMETh BEPXHIOI TPAHMILY CJIOS HAa YPOBHE



BEpXa pacrpeieiIuTeIbHbIX TPYO IPEHAKHOM CHUCTEMbI, HO HE
MeHee yem Ha 0,1 M BbIIIe OTBEPCTHH B TpyOax;

® ISl CKOPBIX (MIIBTPOB C KPYIMHOCTBIO (DPMIIBTPYIOLICH 3arpy3Ku
MeHee 2 MM CcieAyeT MpeAyCMaTpuBaTh JOIMOJTHUTEIbHBIN
MOJAEP>KUBAIOIIUI CIION C KPYITHOCTHIO 2-1,2 MM TosmuHOM 0,1
M;

® [IpM UCIIOJB30BAaHUM BOJOBO3YIIHONW IPOMBIBKH CKOPBIX
(GWIBTPOB TONIIMHY MOIACPKUBAIOLINX CIIOEB KPYMHOCTHIO 10-
5 MM U 5-2 MM ciienyet npuHuMath 1o 0,15-0,2 M kaxabli;

e [MOJCPXKUBAOIIMK crmoil ¢ kpynmHocThio 40-20 MM and
KOHTAaKTHBIX OCBETJIMUTENEW C BOJOBO3AYIIHOM IIPOMBIBKOM M
KOHTAKTHBIX NpPe(UIbTPOB TODKEH HMMETh BEPXHIOI T'PaHHUILY
CJIOSl Ha ypOBHE BEpXa pacHpelesIUTENbHBIX TPYO IpeHaKHOU
cucrembl. OOmass TommMHA  3arpy3kd  (T.e.  TOJIIUHA
GUIbTPYIOIIEr0O M MOJACPKHUBAIOLIETO CJIOSI) HE JOJDKHA
MPEBBILIATH 3 M.

4.2. Tun npomMbIBKH.
BeiOupaem THII TIPOMBIBKHU:
e BOJHAs;

® BOJ0OBO3AYyLIHAA.

4.2.1. Boanasi npoMBbIBKA.

MosxeT npuMeHATCs IS CKOPBIX (HIBTPOB JOOOro THIA U
KOHTAKTHBIX OCBETJIMTENIeH Oe3 MoaaepX HuBaromux cioes. Jlns
KOHTAKTHBIX OCBETIUTENIEH C MOIJICPKUBAIOUIUMHU CIOSIMH U
KOHTAKTHBIX MPePHIBTPOB - HE IPUMEHSIETCSL.

[Tpu npoBeIeHUM POMBIBKH BBITIOJTHSIOTCS CIICYIONUE OCHOBHBIC
oTeparuu:



1. IlepekpriBaeTcs IMojaaya OYHUIIAEMOH BOJBI Ha (UIBTPYIOIIEE
COOPYKEHHE U OTBOJ OUYUIIEHHOW BOJIBI.

2. B npeHaxHy0 cHCTEMY MMOJaeTCs MPOMBIBHAS BOJIA C PACXOJIOM,
3HAUUTEJIPHO NPEBBIIAOIIMM PACX0J] OYUIIAEMOM BOJBI, B
pesyibpTare 4ero (uiabTpyromas 3arpy3ka MNEpeBOAUTCS BO
B3BCLICHHOE COCTOSSHUE M M3 HEE BBIMBIBAKOTCSA XJIOIBS,
3a/iepKaHHbIe 3arpy3koi B mporecce uiabrpanuu. OuiabTpart
OTBOJUTCS B MPOMKAHAIM3ALMIO JUIs ajbHeiiero copoca wiu
O4YMCTKH.

B xauecTBe HpOMBIBHOﬁ BOJBI pa3p€acTCsa UCII0JIb30BaTh:

® s CKOPBIX GMIBTPOB: TOJIBKO OYMILEHHYIO
(mpohnABTPOBAHHYIO BONY);

® ISl KOHTAKTHBIX OCBETIIMTENICH W NMPEePHUIBTPOB: OUYHMIICHHYIO
WIM HEOUUUICHHYI0 (HempOoQWIBTPOBAHHYIO BOAY), IIpH
YCIIOBUSX €€ TMpeABapUTEIbHON 00paboTKM Ha OapabaHHBIX
ceTKax (Wi MUKpOUIbTpax), MyTHOCTH 70 10 MT/J1, BeTMUUHBI
konu-unaekca - 1o 1000 u o0e33apaxuBaHus;

3. Ilocne OTMBIBKM 3arpy3kd OT 3arps3HEHUH INepeKpbIBaeTCs
nojiaya MPOMBIBHOM BOJABI M IOJAETCS OUYMIaeMasl BOja, MpH
3TOM (QUIBTpAaT MO TNPEKHEMY I[OCTylaeT B CHCTEMY
IpOMKaHaIu3aluy, (3Ta omepalus HOCHUT Ha3BaHUE «cOpocC
nepBoro (uiabTparan), 10 TeX IMop, MOKa KayecTBO (uiabTpata
He OyJeT yJIOBJIETBOPATH TPEOOBAaHUSAM CTaHAApTa, MOCJE YEro
HauuHaeTcs paboumii UK QUIbTpaLUu.

OcHOBHBIC JIaHHBIE 10 BOJHOM IMPOMBIBKC CBCJ/ICHLI B Ta6J'II/II_Iy 4:

Tadiuua 4. [Tapamerpbl BOAHOI NPOMBIBKH



e}
Bpems < § S Bpewmst copoca
HanmenoBanue mpocrosima | S E - | % 2 ‘S TIEpBOTo
COOpYXKeHHs IPOMEIBKY, | & 5 & § SR ¢unbrpara,
yac A 58 = —
E g E
=

Ckopblii GUIBTP 0,33 u3 1abn. 5 | us rtabm. 5 10

IPH IIPOMBIBKE
KoHTakTHBIH OqHUfeTgofz
OCBETIUTENH (€3 Bozou: 10~

0,33 7-8 15-18

TOAACPKNBAOIIH IPY IIPOMBIBKE
X ClIoeB HEOUHIIEHHOM

Bonoi: 12-15
KonrakTHbIi
OCBETJIUTEINb C
HOIEPKUBAIOLIH

JUICP B BOJIHASA TIPOMBIBKA HE TIPUMEHSETCS

MU CJIOSIMM U
KOHTaKTHBII
npeguIbTp
o 6OJII)HII/IM 3HAYCHUAM HUHTCHCHUBHOCTHU IMIPOMBIBKH

COOTBETCTBYCT MCHBIIICC BPEMS ITPOMBIBKH

® IpU 3arpy3ke CKOpbIX (WIBTPOB JPOOJEHBIM KEepamM3UTOM
UHTEHCUBHOCTb MPOMBIBKH cJielyeT MpUHUMATh 12-15 n/(c-vd).

Tabauua S. lonosnenus K tadJ. 4

HNuTencuBHOCTD
Haumenosanue Bpewms
MPOMBIBKH,
COOPYXKEHHUS MIPOMBIBKH, MUH o/ (C-Mz)
Ckopslii GunbTp €
OJHOCIIOMHOU
3arpy3Koit
KPYITHOCTBIO:
0,7-0,8 mm 12-14
6-5
0,8-1 mm 14-16




1-1,2 Mmm 16-18

Ckopblit puiabTp C
JIBYXCIIOHHOM 7-6 14-16
3arpy3Kou

VY aenpHbIA pacxo/l BOJAbI Ha OJHY IIPOMBIBKY Onp, MM
q,, =0,06-J-t_, (1)

rae J - ”HTEHCUBHOCTh ITPOMBIBKH, JI/(C-MZ);

tup - BpEMS IPOMBIBKH, MUH

4.2.2. BonoBo3ayuHasi NpoMbIBKA.

[IpumensieTcs TONBKO [N COOPYKEHUM ¢  (uimpTpyromiei
3arpy3Koi U3 KBapleBOIo Necka.

Moxer npumeHsiercss Uil CKOpPbIX (DUIBTPOB C OJHOCIOWHON
¢unbTpyromend 3arpy3koil M3 KBapLEBOro IecKa, KOHTAKTHBIX
OCBETIIUTENIEH C MOJACPKUBAIOIIMMH CIOSIMHM U JJI1 KOHTaKTHBIX
npeQuIbTPOB.

He npumenserca Ajds CKOPbIX (PUJILTPOB € IBYXCJIOMHOM
puabTpyomeil 3arpy3koii, cKopbix (GUJILTPOB € OJTHOCJIONHOM
3arpy3koid  u3 Jpo0JIeHOT0 KepaM3HTa W KOHTAKTHBIX
OCBeTJIMTe/IeH 0e3 MOoAAepKUBAIOIIMX CJI0EB.

[To cpaBHeHHIO ¢ BOJHOW TNPOMBIBKOW JaeT Oosiee BBICOKHUI
3¢ (deKT OTMBIBKU 3arpy3Kd, 4YTO IO3BOJISIET MPUMEPHO B 2 pasa
COKPAaTUTh MHTEHCHUBHOCTH MOJA4YM W OOIIHUIA Pacxo]l MPOMBIBHOM
BOJIbI, YTO MPUBOJUT K YMEHBIIEHUIO Pa3MEPOB COOPYKEHUU H
KOMMYHUKaMid IPOMBIBKH. BMecTe ¢ TeM, 3a cUeT UCIIOJIb30BaHUs
BO3/yXa HECKOJIBKO YCJIOKHSETCA cama MPOLEaypa MPOMBIBKH.

Cucrema nojauu Bo3ayxa Juisi IPOMBIBKH paccMoTpeHa B 1. 4.11.



HpI/I HpOBe[[eHI/II/I HpOMBIBKI/I BBITTIOJIHSKOTCA CJ'IGI[yIOH_[I/IC OCHOBHBIC
oreparuu:

1.

[TepekpbiBaeTcs mojada OdYMIIAEeMON BOJABI HAa (HUIBTpYyIOIICe
COOPYKEHHE U OTBOJ] OYHMIIIEHHOM BOJIBI.

. Haumnaercs IMPOMBIBKA, COCTOAIIAA U3 TPEX OCHOBHLIX 3TAIlOB!:

1-i1 - mogaua B 3arpy3Ky BO3JyXa JJIsl YACTUYHOTO pa3pylIeHUs
CKOIUIGHMH B3BECM B 3arpy3ke€ M BBIDAaBHUBAHUA €€
CONPOTHUBIICHHUS T10 IUIOLAAN COOPYKEHNUS;

2-i1 - mojaya BO3JlyXa M BOJABl C LENbI0 0oJ€e IOJIHOTO
paspylLIeHMs] CKOIUIEHUM B3BECHM M BBIHOCA OCHOBHOW MAacChl
3arpsI3HEHUN U3 3arpy3KHy;

3-ii - nogava BOAbI Ui YAAJIICHUA U3 3arpy3KH 3alllCMIICHHOI'O B
nmopax Bo3ayxa U BOCCTaHOBJICHHA €€ ITIOPHUCTOCTH.

OubTpaT OTBOAUTCS B NMPOMKAHAIU3AIMIO JIJIS JTajIbHEUIIIETO
cOpoca UM OYUCTKH.

B xauecTBe HpOMBIBHOﬁ BOJIbI pa3p€iacTCAa UCII0JIb30BaTh:

JUIst CKOPBIX GMIBTPOB: TOJIBKO OYUIIICHHYIO
(mMpoMIbTPOBAHHYIO BONY);

JUIl KOHTaKTHBIX OCBETJIUTENIEH M KOHTAKTHBIX NMPeQUIbTPOB:
OYUILEHHYIO WJIM HEOUHILEHHYIO (HEPO(pUIbTPOBAHHYIO BOAY),
IIpU YCJIOBUU €€ IpeBapUTeNIbHON 00paboTKu Ha OapabaHHBIX
ceTkax (WM MUKpo(duiabTpax), o6e33apakuBaHusl, MyTHOCTH 10
10 Mr/m, BemWuMHBEI KOJH-MHAEKca - g0 1000 wm
o0e33apaKuBaHusl.

[Tocne OTMBIBKM 3arpy3Kd OT 3arpsi3HEHHH IePEKpPhIBACTCS
1ojaya MPOMBIBHOW BOJABI M MOAAETCS OYMIaeMas BOAA, MpPU
9TOM (QUIBTpPAT TO TPEKHEMY IIOCTYyIaeT B CHCTEMY
NpOMKaHaNU3alMK, (3Ta olepauus HOCHUT Ha3BaHHE «cOpoc
nepBoro (GuiIbTpaTay), 10 TeX MOp, MOKa KayecTBO (uiIbTpaTa
He OyzeT yJIOBIETBOPSTH TpeOOBaHUSAM CTaHIApTa, IOCIE YEro
HauMHAaeTCsl pabouuit UK QUIBTPALUH.



OCHOBHBIE JaHHBIE TI0 TIPUBEICHBI B Ta0HIIE 6:

Taoauna 6. [TapameTpbl
BO/J0BO31YIIHOH NpoMbIBKHIL.9.104

HanmenoBanue nokasarens Jransl IPOMBIBKU

1 2 3
HMNHTEHCUBHOCTD IMPOMBIBKH,
/(cM):
BOJOH - 2,53-3,5 56-7
BO3JIyXOM 1518-20 | 1518-20 -
[IponomKUTENBHOCTD 1-2 46-7 5-7
oTalla, MUH
Bpewms npoctost Ha IpoOMBIBKY, 4ac 0’5
Bpems cOpoca nepsoro ¢uibTpara, U IPOMBIBKE:
MHH
(TonpKO ALst KOHTAKTHBIX OYHIICHHOH Bozoii: 5-10;
OCBCTMMTENCH W KOHTAKTHBIX | poournmenmoii Bomoit: 10-15
npeUIBETPOB)

e (oJiee KPYMHBIM 3arpy3kaM COOTBETCTBYIOT OOJBIIME 3HAYCHUS
WHTEHCUBHOCTHU MOJA4YU BO3/1yXa U BOJIBI.

V AebHBIA pacxof BOABI HA OHY IPOMBIBKY Onp, MM
Qup = 0,06-(J ) -t +J 5" t3)) 2

riae Ji) 1 J3) - COOTBETCTBEHHO MHTEHCHBHOCTD ITPOMBIBKH BOJIOM
2-ro U 3-TO JTamna, n/(c~M2);

tup(2) ¥ tup(3) - COOTBETCTBEHHO BPEMS IIPOMBIBKH BOJOHU 2-TO U
3-ro sTamna, MUH

4.3. O0mas miIomaab GuIbTPYHOIIMX COOPYKEHUI.



OGImast IIOIAah BCEX COOPYXKEHHiT (PHIBTPOBAHKS M , M:

1. Cxopsie GUIBTpHIL:

Q :
°~T.V —n q,, —n_ -t A\ (3)
H np np

np HpocTost H

(O]

2. KoHTaKTHBIC OCBETIIUTEH WU KOHTAKTHBIE MPEUIHTPHI:

rIe

Q
@, = v @ @

T VH -, (qnp + tﬂpOCTOn : Vn + %)

Q - mosHas MPOM3BOAMUTENBHOCTh OYHMCTHOM CTaHIIMU,
YUUTHIBAIONIAs PacxXoll BOAbI Ha COOCTBEHHBIC HYKIbI
CTaHLUH, (KpoMmMe oIpelesleHuss IUIomagl  (QUiIbTPOB,
paboTarouMx MO0 cxeme  “TIpeQuIbTPhl-PUIBTPHI’, IS
KOTOpol BenuuuHy Q crienyer yMEHbIIUTh Ha BEIUYHHY
CYTOYHOT0 06beMa IPOMBIBHBIX BOJ OT IPEHIBLTPOB) M /CyT;

T - NporOIKHUTEIBHOCTh PA0OThHl CTAHIIMM B TEUEHUHU CYTOK,
Jac;

Vu - CKOpocTh (UIBTPOBAHUS NPU HOPMAIBHOM pEXHUME,
M/4ac, IpUHUMaeM 1o tadnuue 1;

Nyp - YUCIIO IPOMBIBOK OJJHOTO (DMIIBTPYIOLIETO COOPYKEHHS B
TE€YEHHE CYTOK, (2-3 MPOMBIBKH);

Onp - YAEIbHBIA PacXoJ BOJALI Ha OJHY IPOMEIBKY , M /M2, B
3aBUCHMOCTH OT THIa IPOMBIBKU cM. popmyny 1 mu 2;

tupocros - BPEMS IIPOCTOS HA IIPOMBIBKY, 4ac, B 3aBUCUMOCTH OT
THIIA IPOMBIBKU CM. Tabnuiy 4 uiu 6;

teopoca - Bpemsa cOpoca 1niepBoro (UIbTpPaTa, MHH, B
3aBHCHMOCTH OT THIIa POMBIBKH CM. Tabmuiy 4 unu

6.



4.4. KonnyectBo (PUIbBTPYIOLIUX COOPYKEHHMI M IUIAaHOBbIE
rabaputHbie pa3mMepbl.

KonnyectBo punbrpyrommx coopyxenuid N:
e 1pu Q >1600 M3/cyT, N - He meHee 4;

npu Q >8000-10000 m%/cyr, N=0,5-vF, (c okpyrienuem
HOJYYEHHOTO YKCIa [0 I[eJIOr0), TMPH 3TOM BBIYHUCICHHAS
no Gopmyne (5) ckopocTh pUIBTpaUK MPU GOPCHPOBAHHOM
pexume Vg, M/gac, TOJKHA HAXOAUTCS B TIPEeNax INPUHSTHIX B

Tabiune 1.
v, =N 5
*" N-N,., ' ®)

rae Npew - 4UCIO (QUIBTPYIOIIMX COOPYKEHHH, HAXOAAIIUXCS B
pemonre, (pu N 10 20, Npew=1; mpu N cBbimre 20, Npey=2).

e Tliomams 0HOTO GHIBTPYIOIIEr0 COOPYKCHHUS ©, M*:

co=N°. (6)

[TpuHUMaeM KOHCTPYKLIHIO COOPY)KEHHUS: C OOKOBBIM KapMaHOM
VI LEHTPAJIBbHBIM KaHaJoM (cM. puc. 1).

[Tpunsitoe N gomKHO oOecneuynBaTh BBHIMOJIHEHHE YCIOBUH,
MpUBEJEHHBIX B Tabnuie 7, B mpoTuBHOM ciaydae N cremyer
WU3MEHUTH U3 KOHCTPYKTUBHBIX COOOPaKESHHUIA:

Tabauua 7. PekoMmenayemble miomaim

¢puiabTpos
Tun mpoMBIBKI [Tnomans 0AHOTO GUIBTPYIOIIETO
COOPYXKCHUS @, M
¢ OOKOBBIM C LIEHTPAJIbHBIM
KapMaHOM KaHaJIoM
Bonnas 1o 40-60 o 100-120
BonoBo3ayminas 1o 40 no 80




3agaeM IUIAHOBOE PACHOJIOXKEHHE TPYO IPEHaKHOM CHCTEMBI, CM.
puc. 3, W BbHOMpPaeM IUIaHOBBIE TabapUTHBIE pa3Mephl
(GWIBTPYIOIIEr0 COOPYXKEHUS C y4eTOM TOro, 4YTO JAJHHA TPYyO
JPEHAXHOM CUCTEMBI HE JIOJDKHA MTPEBBIIIATh 5 M.

N RRY
a) ——— 0)
1
2 —
105 NI 1 noSm 1 2
112
Puc. 3. Cxema pacnosiokeHHs1 APEHAKHBIX

TpYO:
a) npu 00KOBOM KapMaHe; 0) Ipu

MAUTNATLIHAM IFauana

[Tpu 3a1aHKY MIIAaHOBBIX ra0APUTOB COOPYKEHUS CIIEyeT IOMHUTh
O TOM, 4YTO OHM HE JOJDKHBI IIPEBBIIIATh MIara KOJIOHH
(GUIbTPOBAIILHOM CTAHIIUU.

4.5. OTBOA NPOMBIBHOM BOJIBI.
4.5.1. Boanasi npoMBbIBKA.

OTBOJ IPOMBIBHOM BOJIBI B OOKOBOM KapMaH (LIEHTPaTbHBIN KaHa)
MIPOU3BOIUTCS Jkemobamu (cM. puc. 4):

e PacrionoxeHue: Haja 3arpy3Ko, MEepHeHIUKYIIPHO OOKOBOMY
KapMaHy (LIeHTpaJbHOMY KaHaly).

e [lonepeuHoe ceueHue JOTKA: MOTYKPYTIO€ WIH MATUYTOJIbHOE.
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Puc. 4. OTBOA NPOMBIBHOM BOJBI 5KeJ100aMM:

a) o01as cxema;

0) NpoaoJIbHOE ceUeHHe Kes100a 11 CKOPBIX (PHJIbLTPOB;
B) MPOAOJbHOE ceyeHHe :Keoda I KOHTAKTHBIX
OCReTIuTeNnen:



e [IpomonpHOE ceYeHHE: BEpX KeI000B CTPOro rOPH3OHTANICH, a
THO BhIMOHsETCs ¢ ykiaoHoM 0,01 B cropoHy O0KOBOTO KaHama
(IeHTpaTLHOTO KaHaJIa).

e /I KOHTAKTHBIX OCBETJIMUTENECH B BEPXHEM 4YacTH CTEHOK
xKenoba yCTpauBaroTCs TPEYroJbHbIE BBIPE3BI.

KosmdecTBO keM000B Ny ONpeNensieTcss HCXOAsS W3 IIUPHUHBI
GUIBTPYIOIIETO COOPYXEHUS ¢ MaKCHMAaJbHO JOIYCTHMBIX
pacCTOSIHUM: OT OCH jKenoba o Oopta - He Oonee 1,1 M; MexIy
OCSIMU KeJI000B - He Ooiiee 2,2 M (cM. puc.4).

. . 3
OO0muit pacxos mpoMbIBHOM BOJBI Qupow, M7/C:

Q.pon =0,001-J- 0, (7)

2
rae J - ”HTEHCUBHOCTD IIPOMBIBKH, JI/(C-M”), U3 TaOJIUIIBI 4.

Pacxon Bonbl 110 5k€m100y Oy, M/c:

QIIpOM

n

K

q, = (8)

[lpunumaem ¢GopMy TONEPEYHOrO CEYEeHHs JIOTKa Keyooa:
MOJIYKPYTJIYIO WK MATUYTOJIbHYIO.

Iupuna sxenobda By, m:

2

Q.
1,57+A_) " ©)
rae Ky - TIpu MONyKpyYIIIbIX JIOTKAX - 2; TIPU MATHYTOJIbHBIX - 2,1;

A, - OTHOIICHHWE BBICOTHI TPSIMOYTOJBLHOM YacTH jkeloba K
MOJIOBHHE ero mupuHsbl, (1-1,5).



Bricota npsimoyronbHo# yacTu sxenoda hy, m:

h,=0,5-A,-B,.. (10

O6ias BeIcOTa kKenoda hy, M:

h,=05-B,+h,. (11

Paccrosnue oT Bepxa 3arpy3ku 0 Bepxa xenoda Hy, m:
a

h3arp *Aaarp

H, > " 4,3, 12
" 100 (

rae Nyarp - Tommuna GuibTpyromero cios, M, u3 tabn. 1;

Qsarp - OTHOCUTEIBHOE pacIIUpeHHe (UIBTPYIOLIEH 3arpy3ku
pu npomMeIiBke, %, u3 Tab. 8.

Tadauua 8. OTHOCHTE/IbHOE paclIupeHne PUIbTPYIOLIECH
3arpy3Ku Npu NpoMbIBKe

OTHOCUTENBHOE PACHIUPEHNE

GuIBTpYIOLIEH 3arpy3Ku MpH
pOMBIBKE, %0

HanmenoBanue
COOPYKEHHUS

Ckopslit puasTp €
OJIHOCJIOMHOM 3arpy3Kou
WJIM KOHTAKTHBIN
OCBETJINTEIIb C
KPYITHOCTBIO
¢bunbTpyromen
3arpysKu:

0,7-0,8 MM 45




0,8-1 mm 30
1-1,2 Mm 25

Cxopbiit GUIBTp C 50
JIBYXCJIOMHOM 3arpy3Koi

4.5.2. BonoBo3ayuHasi NpoMbIBKA.

Hcnone3yeTcss cucTeMa TOPU3OHTAILHOTO OTBOJIA IMPOMBIBHOM
BOIbI (0€3 KeI00O0RB), CM. pHC. 5.

5 4 15-20
(

Puc. 5. I'opuzoHTa/ibHBIH 0TBOJ NPOMBIBHOMH BO/IbI:
1 - OokoBoii kapmaH, 2 - ¢uibTpyromas 3arpyska; 3 -
CTpyEHAaNpaBJSIOUINI BbICTYH; 4 - ECKOYIAaBINBAIOIINN kenob; 5 -



Pacxon mpombiBHOM BOABl Ha 1 M IIMPUHBI BOAOCITUBA (poxoci
a/(m-c):

=J(2)°B1 (13

qBOZlOCJI

rie J) - MHTEHCUBHOCTB IIPOMBIBKHM BOJIOH Ha 2-M JTarle, JI/(C'MZ):,
CcM. Tao1. 6;

B — mupuna ¢unsTpyromieit 3arpy3ku, M, cM. puc. 5.

['yOuHa BO/IbI Ha COOPYKEHUH MPH BOJAOBO3YIIHOM poMbIBKe h,
M:

h=h, +(0,02+0,03), (14
rae hy -, M, o Tabiune 9.

Taoauna 9. Pacxoa npoMbIBHOM

BO/IbI
Pacxon npomMbIBHOM BO/bI HA 1 M HIMPUHBI
BOJIOCIIMBA , J1/(M-C):
10 15 20 25
hi, M 0,17 0,21 0,26 0,32

4.6. boxoBoii kapMaH (LIEeHTPAJbLHBIN KaHAJI)

e [Ipunumaem mupuny By - He menee 0,7 M.

e MakcuManbHas TyouHa BOJIbI Ny, M:

_ anom
" B_-V_ '

npom

h (15

r1e Qupom - PACXOJ TPOMBIBHOM BOJIB, M3/C, o ¢opmyie 16:

Q,p0n=0,001-J-0; (16



J - MHTEHCUBHOCTb NPOMBIBKH BOJOW, w/(c-m); IIPU BOJHOU
MMPOMBIBKE - IO Ta0J. 4; IpH BOJOBO3AYIIHON - TIO Tab. 6
(mns 3-ro 3Tana NpOMBIBKH);

Vupow - CKOPOCTb OTBOZIa IIPOMBIBHOM BOJBL, (1,5-2 M/c).

e Paccrosinue ot gHa OOKOBOro KapMmaHa (LIEHTPaJbHOTO KaHalia)
JI0 BepXa kKeJI0OOB IIPH BOJHOM TpoMbIBKE Hj, M:

2
HHth+B-i+1,73-3%+O,2, (17

K

rae hy - obmas BeicoTa xenoba, M;
| - MPOOIBHBIIN YKIIOH skenoda, (0,01);
g - yckopenue cBobogHoro najaenus, (9,81 M/CZ).
[Tpu npunsiToM H; TOMKHO BHIMOTHATHCS YCIOBHUE:
H,—-h, —-B-i—-h_2>0,2. (18
e Paccrosinue ot gHa 6OKOBOro KapmaHa (IIEHTPaJbHOTO KaHasia)

JI0 Bepxa MEeCKOYJIaBIMBAIOILEro KeJ00a MpU BOJOBO3TYLIHON
poMbIBKE Hj, M:

1. JI7st cKOpbIX (PUIBTPOB:

QZ
H, >1,73-3 ﬁw,z. (19

K
2. JIns KOHTAKTHBIX OCBETIMTENEH U MPEPUIBTPOB:

H,2h, +d +0,2, (20

GuiabTp

rae h« - h, wm muameTp TpybompoBoaa it cOpoca MPOMBIBHOW
BOJBI (OMpeAensieTcss UCXOs U3 UMEIOUIeHCs] BETMYHUHbI



Qnpow ¥ ckopoctu 1,5-2 M/C), M, K pacyeTy NpHHUMAEM
OOJIBIITYIO M3 BEITUYHH;

dgumrp - AMaMeTp TpyOOmpoBOAa ISl OTBOJA (PUIBTpATA, M,
(ompenenseTcs UCXOI U3 PAacxoja Ha OJHO COOPYKCHHE
npu  HopMaibHOM pexume dkcrutyatauuu  (Q/N) u
ckopoctu 0,8-1,2 M/C), M.

4.7. IIpoBepka (pUIbTPYIOLIMX COOPYKEHUH HA MOATOIJICHHE.
e KOHTaKTHBIE OCBETIUTENU U IPEPUIBTPHI - HE IPOBEPSIOTCS.
e Ckopble GUIBTPHI:

[Tpy BBIKJIFOYCHHH YaCTH COOPYKCHUH M3 pabOThl (HA PEMOHT U
MIPOMBIBKY), YPOBEHBb BOJIBI B OCTAIBHBIX (DMUIBTPAX ITOBBIMIACTCS
Ha BeUYUHY Hpoxrona, M:

H — Q : tl'lpOCTOﬂ
MOATOIT N'O)'(N—Nl _1) 1 (21

/1€ BXOJAIIMe B POPMYITy BETUUMHBI - CM. 11. 4.3-4.4.

Ha BenmuunHy Hyogrons JOTKEH OBITH yBENWYEH Iepernaj OTMETOK
MEXJly YPOBHSIMHU BOJABI HAa COOPYKEHUSX |-l CTyEHH OYMCTKH
(OTCTOMHUKAX, OCBETIIUTENSIX, NPepUIbTPax) U CKOPbIX (PUIbTpax,
TO €CTh IPU MOCTPOCHUH BBICOTHOM CXEMBI CIIEIyeT NPUHUMATh
nepenajg OTMETOK paBHBIM cymMMme BeJWYMH yka3zaHHBIX B CII u

H moaToII"



4.8. 'abapuTHbBIE pa3Mepbl 10 BEPTHKAJIM.
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Puc. 6. Cxembl (puIbTPYIOLIUX COOPYKEHUI:

a) CKOpPBIi (PUIBTP ¢ BOJHOM NPOMBIBKO; 0) CKOPBIi QUIBTP ¢
BOJIOBO31YIIHOW NMPOMBIBKOI; B) KOHTAKTHBIN OCBETJIUTEIb C
BOJHOW TNPOMBIBKOI; TI) KOHTAKTHBIA OCBETJINTEIb WIH
npepuaIbTP ¢ BOAOBO3AYIIHOM IPOMBIBKOM.

1 - noava ounaemMoit BoJsl; 2 - OTBOJ OYMILEHHOM BOBI;

[ TN . ———— ] g



rae hmmepm - TOJIIIIUHA TTOIEPKUBAIOIIETO CI0s - O Tabm.1;
Nsarp - TONMIIMHA QUIBTPYIOIIETO CJIOA - 110 Ta0M. 1;

hy - ryOuHa cj10s BOJbI HAJ 3arpy3Koi Ipu paboyeM pekume
AKCILTyaTaIuH, Il CKOPBIX (PUIBTPOB - HE MeHEE 2 M;

h - ryOuHa cios BOABI Haja 3arpy3KOi MPH BOIOBO3IYIIHOMN
MPOMBIBKE - 10 hopmyiie 14;

H, - paccrosnue or gHa GOKOBOro KapmaHa (LEHTPaIbHOTO
KaHala) 0 Bepxa IECKOYIaBIMBAIOLIEr0  JKeloba  IpH
BOJIOBO3/YIIHONM MPOMBIBKE M JI0 BEpXa KEI000B IS
OTBOJA IPOMBIBHOW BOJBI IPH BOAHOM IPOMBIBKE - IIO
1. 4.6;

H.c - paccTosiHue oT Bepxa 3arpy3Ku 10 Bepxa KeJloOOB s
0TBOJ1a IPOMBIBHOHM BOJIBI - 110 popmyiie 12;

H3a“ - CTpOI/ITeHBHHﬁ 3arac BBICOTHI, HpHHHMaeMHﬁZ

* JUIsL KOHTAKTHBIX OCBETJIMTENEH U NPEPUILTPOB - HE

Menee 0,5 M;

*nnst ckopbix (GuabTpoB - HA 0,5 M OOJBIIEC BEITHYUHBI

HHO)]TOIIJI , (CM. II. 47)

4.9. TpyOuaTsIii APEHAK.
e PacnonoxxeHue TpyO ApEeHaXHOU CUCTEMBI - CM. pHC.3.

e Jlnmamerp KOJUIEKTOpa JAPEHAKHOW CHCTEMBI - TPUHUMAEM
UCXO/d M3 MAaKCUMAaJbHOIO pacxoja MPOMBIBHOH BOIBI Qupou,
(cM. popmyny 7) U CKOPOCTH JBMXKEHUS BOJbI o Hemy 0,8-1,2
m/c.

e KomuuecTBO  pacmpenenuTenbHbIX — (ABIPYATBHIX  WIUX  CO
IIEJICBBIMA BBIpE3aMH) TPYO ApeHaka Ny, OmpenernsieM HCXOIs
U3 MPUHATHIX TUTAHOBBIX Pa3MEPOB COOpyxkeHus, (cM. M. 4.4) u
PACCTOSIHUSI MEXIY pacipeieTuTeIbHBIMI TPYOaMH:



. 1 ckopbIX  (UIBTPOB, KOHTAaKTHBIX MNPeQUIBTPOB U
KOHTaKTHBIX OCBETJIUTENIEH C BOJOBO3AYIIHOW IMPOMBIBKOM -
250-350 mmM.

. A1 KOHTaKTHBIX OCBETJIUTENIEH C BOJHOM MPOMBIBKOM - IO
tabmuie 10, B mepBOM NpUOMIKEHUH IPUHUMAS JUAMETP
pacnpenenuTeIbHbIX TPYO TPOU3BOIHHO.

Taoauua 10. [TapamMeTpsl ApeHakKa KOHTAKTHBIX
OCBeTJ/IMTEJIei ¢ BOXHOH MPOMBIBKOM

Paccrosaus, Mm

OTBEPCTHUH K MJIOIaan
KOHTaKTHOTO OCBETIHTENS, %o

MEX/Ty OCSIMU
pacrpeneauTeabHbIX TPYO
OT JIHA KOHTAKTHOT'O
OCBETJIUTEJS 10 HU3a ITOPOK
OT HH3a LITOPOK JI0 OCH
pacrpeneauTeabHbIX TPYO

OTHOIIEHHE CYMMapHOM TUIONIa i
MEX]y IONepeuHbIMHU
MePEropoIKaMU

JluameTp pacrpeeuTeIbHbIX
TpyO, MM

75 | 0,28-0,3 | 240-260 | 100-120 155 300-400

100 %22% 300-320 | 120-140 170 400-600
0,24-

125 0.96 350-370 | 140-160 190 600-800

150 0,22- 440-470 | 160-180 220 800-

0,24 1000




Pacxox mpoMbIBHOH BOABI MO OJHOHM pacmpenenuTeNbHONn Tpyoe
Q. M/c:

_ Qun (22

e Jlns cKopbIX (WIBTPOB, KOHTAaKTHBIX NOpPeQUIBTPOB U
KOHTAaKTHBIX OCBETJIUTEIEH C BOJOBO3IYIIHOW IIPOMBIBKOM -
3ajjaeM JMaMeTp pacHpelesuTeNbHbIX Tpyo ucxons uz Qn u
CKOPOCTEH JIBI)KEHUS TIPOMBIBHOM BOJIBI- 1,6-2 M/c.

e /I KOHTAaKTHBIX OCBETIMTEIEH C BOJHOM IIPOMBIBKOM -
npoBepsieM, O0ecleyuBaeT JIM MPHUHATHIA BBILIE JAUAMETP
pacrpeIeIuTeNbHBIX TpYO Ipu mporycke pacxoaa Q, ckopocTh
JBUKEHHUS TIpOoMbIBHOW Boabl 1,4-1,8 m/c. Ecmu ycrmoBue He
BBITOJIHAETCS, TOT 1A, HE MEHSS AUAMETP, U3MEHSIEM PACCTOSIHUE
MEXIy  paclpeieiuTeIbHbIME  TpyOamu, (B  mpenenax
yKa3zaHHbIX B Tabmuue 10) wim u3MeHseM U AuaMeTp, |
paccTosiHie MeXJy TpyOaMmu, MOCJe Yero 3aHOBO OIpefessieM
BeMMYMHBI Ny U Q, M TIpoBepseM, BXOIAT JH MOJyYEHHbIE
CKOPOCTH B 3aJJaHHBIE ITPECIIBI.



a)

TpyOsl pactpenenuTenbHON CHCTEMBI pacroiararoTes (CM. puc.
7):

hy h, h, Ln

Puc. 7. Cxema pacnosio:keHusi pacnpeneTuTeIbHbIX TPYO
ApeHaKa:

a)

CKOpbIA  (UIABTP, KOHTAKTHBIA  OCBETJIMTE]bL €

BO/J0OBO31YILIHOI NMPOMBIBKOH M KOHTAKTHBIH NpeQuiIbTp;
0) KOHTAKTHBIH OCBETJINTENb C BOAHOH IPOMBIBKOM.

1 - noanepxuBamomui ciaoi; 2 - QuIbTpyomas 3arpyska;
3 - pacnpeaenuTenbHble TpyObl; 4 - OOKOBBIE IUTOPKH; 5-
1. Ina ckopeix (QUIBTPOB C BOAHOW MPOMBIBKOW - B TOJIIIE

MOJNJEP)KUBAIOIIETO  CIIOS, HAa  PacCTOSHUU  OT  OCei
pacrpeaeuTeNIbHBIX TPYO /10 AHa coopyskerus h, - 80-120 mm.

. 1 cKopbIX  (UIBTPOB, KOHTAaKTHBIX MPeQUILTPOB U

KOHTaKTHBIX OCBETJIUTEJIEH C BOJOBO3IYIIHOW IPOMBIBKOHN - B
TOJILIE NOAJEPKUBAIOLIETO CJO0sA, HAa PACCTOSIHUM OT Ocel
pacnpenenuTeNbHbIX TPYO 10 JHA coopykenus hy -120-150 mm.



3. JIns KOHTaKTHBIX OCBETJIUTENICH C BOJHOM NPOMBIBKOM - B
Tonme QGUIBTPYIOMIEH 3arpy3kd, NpH 3TOM BAOIb TPYyO
NPUBAPUBAIOTCS  OOKOBBIE  INTOPKH, MEXIYy  KOTOPBIMH
YCTpauBaIOTCA  IIONEPEUHbIe  MEPETOPOJKH,  Pa3AesIoNue
NOATPYOHOE TMPOCTPAHCTBO Ha sueiiku. PaccrostHWst oT JgHA
COOPY)KEHHUSI 10 HH3a INTOPOK hy, OT HHM3a MITOPOK O OCH
pacnpenenuTenbHeIX  TpyO Ny,  paccrosiHME — MEXay
MOTNIEPEYHBIMU TIeperopoakamMu L, - mo Tabmuie 10, (Gompmmm
pPacCTOSHUSAM MEXIY OCAMH TpPyO COOTBETCTBYIOT OOJIBIIHE
paccTosHUS OT JHA OCBETJIUTENS 10 HU3a IITOPOK).

e PacroyiockeHHe OTBEPCTHIA Ha PACHIPEICIUTEIBHBIX TPYOax - CM.
Tadi. 11.

Taoauna 11. PacnoJsioxenue oTBepcTHii HA
pacnpeneuTeIbHbIX TPyOax

OTHolenue
CYMMapHOU
Paccrosane | mromanu
HammvenoBanu | PacnosnoxeHue MEXIY OTBEPCTUH K
€ COOPYKEHHI OTBEPCTHIL OTBEPCTHUSIM |  TUIOIIAJAN
H, MM COOPYKEHU
ﬂ)
%
ITo 06e cropons!
Cxopsbiit TpyOBI B 7Ba
QubTp ¢ pAna B 150-200 | 0,25-0,5
BOJHOM axMaTHOM
MPOMBIBKOM MOPSIAKE, O

yriom 45° BHu3.




Ckopsiii

buneTp,
KOHTAKTHBII

B onuH psx no
npeduIbTp U UKl
KOHTaKTHBIH N 120-160 0,18-0,22

oOpasyroeit
OCBETJIUTEIIb C
TPYyOBI.
BOJIOBO3TYIITH
ol
IIPOMBIBKOM
ITo 06e cTopoHbI
KoHnTtakTHbI TpyOBI B 1Ba
OCBETIIUTEIb C 12 B
N P 150-200 | 1o ta. 10

BOJHOM [IaXMaTHOM
MIPOMBIBKOI1 MOpsAIKE, O]

yriaom 30° BHUS.

[TpuHrMaeM nuaMeTp OTBEPCTHM B paclpeAeluTeNbHbIX TpyOax -
10—12 MM u ompenenseM ILIOIIAAb OJHOIO OTBEPCTUS Worgeper.s

o 2.
[Tmomaapr BceX OTBEPCTHI Mogu, M

@ =0,01-E-0,

Trac E - orsomenue CYyMMAapHO# IOy OTBEPCTHH K IUIOMIATN COOPYKEHUS, %, IO
Tabmune 11;

@ - IOLIAAb COOPYKEHHUS, M2, 110 bopmyrne 6.

(23

KonugecTBO oTBEpCTHI Ny HA OTHON pacIpeieTUTENHHON TpyOe:

(Q)
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o
n o
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0TBEpPCT.

(24




Paccrostnue mexay orsepctusimu Lo, M:
_L.-P

) 25
n,—1 (

o

rae L, - mmHA pacnpenenutenbHOW TpyObl, M, (MCXOAsd U3
TIPUHSITHIX pa3MepoB COOPYKCHHSI u CXEMBI
PacIoJIOKEHHUS PaCIPeICIUTEIbHBIX TPYO);

P - koo duuuent paBubIi | mpu BOJTOBO3IYHIIHON IPOMBIBKE;
2 - IpY BOJHOM IIPOMBIBKE.

HonyquHa;I BCIIMYHHA paCCTOHHI/Iﬁ MCKAY OTBCPCTHUAMHU OOJIKHA
BXOIUTb B MPCACIIbl YKA3aHHBIC B Ta6J'II/II_[C 11, B IIPOTHBHOM
cIydac ClIcAyeT M3MCHHUTbL pPaHCC NPUHATBIC OAHHBIC: JUAMETP

OTBCPCTHH, OTHOIIEHHE CYMMApHOW IUIOMIAAN OTBEPCTHH K IUIOMIAAN COOPYKEHHUS,
KOJIMYECTBO PACIIPEACITUTENEHBIX TPYO U T. JI. U TOBTOPUTH pacyerT.

Bosmoxen BapUaHT MCIIOJIb30BaHUs MOJIMATUIICHOBBIX
pacrpeneuTeNIbHBIX TpyO cO mieneBbIMU Bblpe3amu. IIpu 3Tom
HIeU JOJDKHBI pa3MelaTbcs PAaBHOMEPHO IIONEPEK OCH U 110
nepuMeTpy TpyObl HE MEHee uYeM B JiBa psAja, IpU PaCCTOSIHUU
Mexay mensiMu He MeHee 20 mm. OOmiast uioma e menen 1oKHa
cocTaByATh 1,5-2 % mnomaan GuiabTPyOLIEro COOPYKEHUsI.

4.10. Crioco0 npoMBIBKH.

BriGupaewm:

1. Kakas Boga OyAeT HCTIOB30BAThCS AJISI IPOMBIBKH:
e OUMIICHHA;

® HEOUHMIIECHHAs, peaBapUTEIbHO 00paboTaHHast Ha GapabaHHBIX
CeTKax WM MUKPO(HUIBTpaxX, MyTHOCTHIO 10 10 Mr/m, BenmauHe
Kosn-uHjeKca - 10 1000, mocne obe33apaxuBanus. st CKOPBIX
(GWIBTPOB - HE HCIIONIB3YETCS; I KOHTAKTHBIX OCBETIHTENCH U
npeduIbTPOB ATOT BHIOOD yxKe caenaH, cM. 1. 4.2.1. u Tadin. 6.



2. Otkyna Oynet mpou3BOAUTHECS OTOOP MPOMBIBHAS BOJA:

e ISl OYMIICHHOW BOABI - U3 TpyOompoBoaa (HUIBTPOBAHHOU
BOIbI (IIpM YCIOBHHM TOTO, YTO OTOMpaeMblii pacxoj He
npesbiiiaet 50 % pacxona ¢unbtpara) unu u3z PUB;

® ISl HEOUMIIIEHHOM BOJBI - U3 TPYOONPOBOJA MOAAOLIETO BOAY
Ha OYHCTKY.

3. [lomaya  mpoMBIBHOM  BOJBI HA  COOpY>KeHUE  Oyner
MIPOU3BOUTHCS:

e u3 OalHH HpOMBIBHOfI BOJBEI, 3aMoJHsAEMON CIlelHMalbHBIM
IIPOMBIBHBIM HAaCOCOM;

® HCIOCPCACTBCHHO IMTPOMBIBHBIM HACOCOM.

HaubGonpiiee pacnpocTpaHeHHWe TMOJIYYHJI TEpBbI  BapuaHT
peuieHusi, TaK KakKk OH T[O3BOJISIET YCTaHABIMBAaTh HACOC
CPaBHHUTENHHO HEOOINBIION MPOU3BOAUTENBHOCTH, PabOTaOLIUIl
MPaKTUYECKH HETIPEPHIBHO ¢ MAKCUMATBHBIM K.I1.]1.

IIpoMbIBKa COOpPYKEHUI HEIOCPEICTBEHHO HACOCOM IIPUBOAUT K
HE00X0IUMOCTH YCTaHOBKH YpE3BBIYANHO
BBICOKOTIPOU3BOAMTENBHBIX ~ HACOCOB, (TaKk Kak  BeJIWYHMHA
IIPOMBIBHBIX ~ PacXOJOB 3HAYMTEIBHO IPEBOCXOJUT  PaACXOJ
OYHINAeMOH BOJIbI), paOOTAIOLINX EPUOTUUECKU U MAJIOE BPEMS.

IIpn wnCNoONB30BaHMM HEOUMIIEHHOM IPOMBIBHOW BOJBI BTOPOU
BAPUAHT PEILIECHUS HE UCIIOIb3YETCH.

[Ipu oumcTKe ABYXCTYINEHYAThIM (UIBTPOBAHUEM (KOHTAKTHBIE
npepuiIbTpel - CKOpble (MIBTPbI) U CXE€ME NPOMBIBKM Hacoc-
OalIHs BO3MOXKHO HCIIOJIB30BaHUE JBYX OallleH: ofHa - JUIs
KOHTAKTHBIX Mpe(UuiIbTpoB, Ipyras - JUIsl CKOPBIX (UIBTPOB WIIH,
pexxe, OOHOM  OamHM, €clii  KOHTAaKTHble  IpPeQUIbTPbHI
IIPOMBIBAIOTCS BOAOH, NMPOLIEIIIEeH OYHCTKY Ha CKOPBIX (PHIIBTPaX.



4.10.1. IIpombIBKA COOPY:KeHUH U3 OallIHU POMBIBHOI BO/bI.

Koadduuument nepdopanuu pacnpeaenuTeabHbIX TPYO ApeHAKHON
cucremsbl K

0
ooy
K,=—, (26
ml(
1€  @®¢m - IJIOW@Ab BCeX  OTBepcTUd  (wenei) B

pacIpeeUTeNbHbIX TpyOax, M2, cM. popmyiy 23;

2
® - TUIOHIAJbh KOJUIEKTOpA JpeHaka, M°, OMpenensercs II0
IPUHITOMY JUaMETPy KOJUIEKTOpa, cM. I1. 4.9.

KosddurpeHT ruipaBindeckoro COnpoTHBICHUS ApeHaxa 2,
A
€= F +1, (27

rae A - koogdumnueHT, paBHbIid 2,2 - IpU JbIpUaTHIX TpyOax; 4 -
IIPU LLENEBBIX BBIPE3aX.

IToTepu Hamopa B ApeHake MPU IPOMBIBKE hnp, M
A\ V2
2.9 T2.g g’

rae Vi - CKOpPOCTh ABW)KEHUS MPOMBIBHOW BOABI B KOJIJIEKTOPE
IpeHaxa, M/c, cM. 11. 4.9.

(28

Vors - CKOPOCTh JBWIKEHHS TIPOMBIBHOM  BOJBI B
pacrmpenenuTenbHbIX TpyOax, m/c, cMm. 1. 4.9.



[Totepu Hamopa B 3arpy3ke h,, M:

h, =0,022-h -J+(a+b-J)-h (29

noaIep K 3arp ’

rae a, b - koo dumentsr, cm. Tabdm. 12;

Ta6auna 12. 3navyenus: Ko3pPUIHEHTOB a

ub
KpynHocTh QuibTpyromei 3arpy3KkH,
MM
1-2 0,5-1
0.85 0.76
0.004 0.017

2
J - MHTEHCHUBHOCTH TPOMBIBKH, J/(C-M”), CM. IOSCHEHHS K
dbopmye 16.

Nromseps - TONIIMHA TOAIEPAKUBAIOLIETO CIIOSL, M - IO TaO. 1;

Nsarp - TONMIIMHEA QUIBTPYIOIIETO CIIOS, M - 110 TalMI. 1;

[Torepu Hamopa B TpyOOIPOBOJE, COEAMHSIONIEM OAallHIO |
¢unbTpoBanbEHOE CoopykeHHEe Ny, M clIedyeT OmpenensiTh Io
CTaH/IAPTHOW METOJMKE OMPENECIEHUS MOTEPE HAOpa, MPU 3TOM:
pacxoJ TNpOMBIBHOM Boabl - cM. ¢opmyny (7); nuamerp
TpyOompoBoja - Hcxonas u3 TpedyeMbIX ckopocredt 1,5-2 Mm/c;
JUIMHA - B 3aBUCHUMOCTH OT MeCTa YCTaHOBKM OalllHU; TIpH
‘IPUKHUJIOYHBIX  pacyeTax INOTEpH Hamopa MOXXHO Ha3Ha4yaTh
KOHCTPYKTUBHO B npezaenax 1-1,5 m.

[MpeBbimieHre gHa Oaka HajJ YPOBHEM IPOMBIBHOW BOJBI Ha
COOPYKEHHH Nppes, M:

h =h_,+h_ +h, (30

npes



OtMeTka HM3a Oaka OarTHU TPOMBIBHOM BOJBI Zg, M:
Zﬁ = Zl + hr[peB’ (31

rae Z; - cM. puc. 6, OTMETKa YpOBHS BOJIbI HA COOPY>KEHUU IPHU
MIPOMBIBKE.

O06beM Boabl Ha 0fHY IPOMBIBKY Wipow, M
Wnpmw =0y, (32

TAC @ - IUIo1anab COOPYKEHUA, MZ;

Onp - YHCIBbHBIM pacxoi BOJAbl Ha OJAHY IPOMBIBKY, MM,
BOJHAsl MpOMbIBKa - 1o (opmyne 1; BoAOBO3IYyIIHAS
IIPOMBIBKA - 110 (popmyiie 2.

. 3.
O0nbem Oaka OarrHu MPoMbIBHOH BoabI We, M™:

W, =2-W, ) (33

npom

Hasznawaem pasmepbr Oaka OamrHu ucxoAs U3 ee oObema (Win
UCIIONIb3YEM CTaHJAPTHBIE pa3Mephl I TUTIOBBIX OallleH).

Bpemst paboTsl Hacoca mpu 3amoiaHeHus: O0aka OalrHU MPOMBIBHOMN
BOJIOH Tac, CEK:

3600-(24—N-n, -t
t,.. =<
N-n,,

npocrost )

, (34

Hac

TI€ Nup, tupocros, 9aC, N - cm. 1. 4.3 n 4.4



HpOI/I3BO[[I/ITCJIBHOCTB HacocCa IJiid 3aIllOJTHCHHUA 6aKa HpOMbIBHOﬁ
BOJBI Qpac, M/c:

Wﬁ
Q.= _t . (35
Hac
Hamnop Hacoca asis 3anoHeHus 6aka IpOMBIBHON BOJBI Hyye, M:
H, =AZ+h,, +h;+h_+h_, (36

rae AZ - pa3HUIla MEXJy OTMETKON YPOBHS BOJIbI IIPH MTPOMBIBKE,
(cM. puc. 6) 1 OTMETKOM: IpH 3a00pe TPOMBIBHON BOJBI U3
PUB - nambonee Huszkoro ypoBHs Boiabl B PUB; mpu
3a0ope BOJBI U3 TPYOONPOBOAA - TOYKH TOJIKIIOYCHHS K
TpyOONpPOBOIY, M;

hg - mpuHsTas BeIcOTA OaKka, M;
Nupes - M. popmyay 30;

h,, - morepm Hamopa B TpPyOONPOBOJAE COCAUHSIOMIEM
UCTOYHUK IPOMBIBHOM BOJBI, HACOC M OalliHIO, M - IO
CTaH/JAapPTHONH METOAMKE OIpPEAETICHUs IOoTepeil Hamopa,
IIPU 3TOM: Pacxo]] MPOMBIBHON BOJBI - cM. dopmyny (7);
auaMeTp TpyOompoBoma - HCXOAS W3 TpeOyeMBIX
ckopocteil 1,5-2 M/c; anuHa - B 3aBUCUMOCTH OT MecCTa
YCTAaHOBKM OalllHM UM Hacoca, MpU ‘TPUKUIOYHBIX’
pacuerax  TOTepUM  HAmopa  MOXXHO  HAa3HA4aTh
KOHCTPYKTUBHO B npezenax 1-1,5 m;

Nyac - moTepu Hamopa B Hacoce, (1-1,5 m).

IIo BenmuuuHam Haropa U NpOru3BOJAUTCIIBHOCTHU HOIIGI/IpaCM MapkKy
Hacoca.

4.10.2. IIpomMbIBKA COOPY:KeHUH HENMOCPEICTBEHHO HACOCOM.
IIpON3BOUTENEHOCT IPOMBIBHOTO HAc0oca Qyuac, M/C:
Qnac = anOM’ (37

r1e Qupom - PACXOJ IPOMBIBHOM BOJIB, M3/C, o opmyse 16.



Hanop npombiBHOTO Hacoca Hyae, M:

H, =AZ+h +h_+h_+h (38

Hac'’

'€ BCE BXOISIIME BEIUYUHEI - cM. 1I. 4.10.1.

ITo BenmmunHam Hariopa U IIpOnu3BOAUTCIIbBHOCTH HO,I[6I/Ipa€M MapkKy
Hacoca.

4.11 Pacuer Bo3ayxopacnpeaejuTeJbHOH CHCTEMBI.

e Jlna  pacopeneneHus — BO3AyXa  CIEAYEeT  UCIOJIB30BaTh
HOJMATUIICHOBBIE TPYOBl C OTBEPCTHSAMM WM LICISAMHU: C
OTBEPCTUSIMU - Uil (PUIBTPOBAIBHBIX  COOPY)KEHHH C
I'PaBUIHBIMU CIIOSMU; CO ILENISAMHU - €3 TPaBUMHBIX CIIOEB.

e TpyObsl mst pacmpeneneHus BO3AyXa YKIAAbIBAIOTCS TOYHO
NOCPEIUHE MEXTy TPYOaMu ISl pactpeeNICH s BOABI, HO HUXKE
HUX, (CM. puc. 8), IpH 3TOM Ha KPaeBBIX y4acTKax (uiIbTpa y
CTEH  HAJUICKHUT YKIAAbIBaTh TPYOBl I pacupeieieHHs
BO3/1yXa, TO €CTh KOJIMYECTBO TPYO /IS pacnpeiesieHus BO3ayxa
Oyner Ha oaHy Oojblle B (UIBTPOBAILHOM COOPYKEHUHU C
OOKOBBIM KapMaHOM, M Ha JBe - B (WIBTPOBAIBHOM
COOPYKEHUH c [EHTPATLHBIM KaHaJIoM, qeM
BOJIOpacnpeieIuTeNbHbIX TpyO. PaccTosiHue Mex Ty ocsiMu TpyO
250-350 mm. /[ KOMIIEHCAIlMM TETJIOBOTO PAaCIIMpEeHHs TPyO
paccTossHUe MEXIy MX KOHLAMH U cTeHko ¢uibTpa - 20-30
MM.

e PacronoxeHue OTBepCcTHH (Ieneil) mo pacnpenaeauTeabHbIM
Tpy6aM - B IIaXMaTHOM TIOPSIIKE MO YriioM 45° BHHU3.

[ITar orBepcTuit nnum menei B paay 100-180 mm.

Hlenu - meprneHAMKYISApHO OcH TPyOwl mupuHOoi 0,5 MM u
JUIMHOH 15-25 MM B 3aBUCHUMOCTH OT AMaMeTpa TPYyOHI.

Kpyribie oTBEpCTHSI TOJIKHBI UMETh TUAMETP 3-5 MM..



O O O

1 4 10-30

Puc. 8. Cxema pacnosioxkeHusi pacnpeeJuTe/JbHbIX TPYO MpU
BOI0BO3/1YLIHOW NPOMBIBKE:

1 - moanep:kuBarOIIU CIIOH; 2- GUIBTPYIOIIUN CIIOH;

3 - TpyOBl IS pacupeneneHus BOAbl; 4 - TpyObl s

pacnpeneneHus Bo3ayxa.

CkopocTb BBIXOJ1a BO3/yXa!

- U3 OTBEPCTUH pacnpeaenuTenbHol cuctembl  45-50 m/c;

- Ha BXOJIe B TpyOBbI pacipeneiauTenbHoit cuctemsl  13-17 m/c;
- Ha BXojie B Kojulektop  7-10 M/c;

- B MarucTpajibHOM TpyoOompoBoae 18-25 m/c.

Pacuer BomopacmpenenuTeNbHbIX CUCTEM CIEIYET MPOU3BOJUTH
0e3 ydera c)kaTus BO3/lyXa MpU JABJIECHUU BhIIIE aTMOC(EpHOTO.

Pacxon Bo3ayxa Ha OAHO (DUIBTPOBAIBHOE COOPYXKEHHE IpU
IIPOMBIBKE: (39

QBo3)1 = 130311 ‘@ b

1€ lposy, - MHTEHCHBHOCTD a’palliy Ha TIEPBOM MIJIM BTOPOM dTarax
MPOMBIBKH, (CM. Tab1. 6);



® - TJIOUIAa/Ib OAHOTO (QUIBTPOBAILHOTO COOPYKEHUS.

Hcxons u3 pasmepoB (uiabTpa B IJIaHE W LIara OTBETBJICHUM IS
pacnpeneneHuss BOJAbl WJIHM BO3[yXa, ONpPEIEISIETCS KOJIUYECTBO

BO3

OTBETBJICHUH IJIs1 pacnpeaciI€Hus BO3yXa nOTBeTBJ'\' H pacxon
BO3ayXa, HpHXO,HHIHHﬁCH Ha OIHO OTBETBJICHUC:
_ Qnosn
Uuosn = BO3 A b4 (40

0 TBe TRI

ITo BemnumHe ckopocTH Bo3ayxa 13-17 M/c onpeaensiercst AuameTp
TpyOBl, TOmOMpaeTcs THUIOBOK muamerp d2°2 U BHOBb

O0TBEeTRBJ

IIPOBEPSAETCS] CKOPOCTb.

[lpuHuUMarOTCS HEPaBHOMEPHOCTH paclpelesieHus BO3AyXa B
KoJJIeKTOpe A U B OTBETBJICHUAX A TaKuM 00pazom,

K 0J1 O0TBEeTRJ

4yTOOBI UX cymMMa He npesbimana 0,02.

Homyckaercs, 4To A, = A = 0,01.

OTBETBJI.

Bennunnam A, ,.=A = 0,01 COOTBETCTBYIOT

K 0J O TBETBI
XapaKTepUCTUKU TPYyOOIPOBOIOB A, ,,= 4 =0,14.

O0TBeTRI

Koa¢ppunuenr pacxona oTBeTBIEHMN Ul TPaBUIHOM 3arpysku
NOJEPKUBAIOLINX CIIOEB COCTABIACT WU, ... = 0,54.

Koad¢uument conpoTuBieHUs OTBETBIEHUS ONpEAENIeTCs 10
dbopmyre:

BO3].

g = 0a0044 , _OTBETBJI. , (41

BO31.
OTBETBJI.

BO3 4
rﬂe lOTBeTBI

(‘II/ICJ’IGHHO PaBHa OJIMHEC OTBCTBJICHUA IJId paCpCaCICHUA BO)]BI).

- AJIMHA OTBECTBJICHUA AJIA paCHpCACICHUA BO3ayXa, M,



CymmapHas IUIOIIAJb OTBEPCTUH HAa OJHOM  OTBETBICHHU
orpenensercs 1mo GopMynam:

a-F
OTBETBJI.
fon;epc‘r. S 1 HPH g < 1’ (42
“()TBQTBJI. ‘ - g
a-F
fornper < . npu g>1; (43
Hormerm VG —1
rae: F, . ..., - IUIOIIAJb IOIEPEUYHOIO CEYEHHs OTBETBIICHHUS.
ITpoBepsieTcst CKOPOCTh UCTEUSHUSI BO3yXa U3 OTBEPCTHUH:
VOTmpc’E — qno3)2l (44

BO3 X f 9
OTBPCT

VoM =45-50 m/c.

BO3 A

Haznauaercs AUaMETP OAHOTO OTBEPCTUA, OIPCACIIAIOTCA €ro
miomanab, KOJIM4eCTBO OTBepCTI/Iﬁ n mar OTBCpCTHfI.

[To BennunHe Qgosy. U ckOpocTH 7-10 M/C ONpenensoTces MIomaab
MONEPEUYHOTO CEYCHHUS] KOJUIEKTOpa, €ro JAuaMmeTp, THUIIOBOM

muamerp db’Y W TUIONIagh TOMEPEYHOTrO CEUeHHs KOJUIEKTOpa

K 0J

tunosoro quamerpa F .

BO3 ]
lK 0J

[To dopmyne (41) mis BeaUunH u d’ onpenensiercs

3HaueHHe K03()(ULMEHTa COPOTUBIICHHS KOJUIEKTOPA G, ,



O06mmwmit K03 HUIIMEHT COTPOTUBIICHHS KOJUIEKTOpA:

1-¢
\Vo |.u= +g b 45
° [ a 180" (

O TBETRI

sin
T

rae: ©=3,14 ;
1 K03((HUIIMEHT pacxoaa KOJJIEKTOpa:

1

= | 46
[V S5ty (

Tpe6yeMa;1 miomaib MornepeuYHOro CCYCHUs KOJJICKTOpa:

FTpeﬁ — H'K OJI.ZFOTBeTB\JI. Vl_c-’l( 0.

K 0J npu GKOJ'I<1; (47
aK 0
nJIn
Frpeﬁ _ uK on’ ZFOTBQTBJI- VGK on 1
Koa npu GK 0.T1> (48
aK ona
rac Z Fo TBeTRI = IJI01aab MONEpeUYHOTO CCUCHUA BCEX

OTBETBJICHUU, IPUCOETUHIEMBIX K JAHHOMY KOJIJIEKTOPY.

[Mo Bemmumae F'™°® mombupaercs HOBOE 3HAYEHHE THIIOBOTO

K 0.1
1B03 1

auamerpa kojuiekropa d,.).t

CKOPOCTH JIBUKEHUS BO3/IyXa B KOJUIEKTOpE (aHAJIOTU4YHO ¢-11e 44).

Ecnu BeruncieHHOE 3HAaYCHHE CKOpPOCTH ITOMTaaCT B UHTCPBAJI 7-10

1B03 1
dK oa

JUI. KOTOpPOTO OMpeesercs

M/C, TO B KQYC€CTBC OKOHYATCJIBHOTO ITPUHHUMACTCA €CJIM HET

- CJIelyeT BBIIIOJHUTH Iiepepacyer.



