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BCTYII

3a0e3nedeHHs] HaCceJIeHHS YMCTOI0 IOOPOSKICHOIO BOJIOI0 MAa€ BEJIUKE Tiri€HIY-
HE 3HAYCHHsI, OCKUIbKH 00epirae JroAei BiJ pi3HUX €MiIeMIOIIOTIYHUX 3aXBOPIOBAHbD,
nepegaBanux yepe3 Boay. [logaya nocTaTHHOI KIIBKOCTI BOJM B HACEJICHUM IMYHKT
JO3BOJISIE€ MIHATH 3arajibHUM piBeHb Horo Osaroyctporo. JJis 3am0BosieHHsT OTped
CYy4YaCHHUX KPYyIHHUX MICT y BOJIl MOTPiOHA BeIMUYe3Ha ii KUIbKICTh, BUMIPIOBaHA B MiJI-
HoHax KyOlYHMX MeTpiB 3a 100y. BUKOHAHHS 1IbOTO 3aBJaHHS, a TAKOX 3a0e3reueH-
HSl BUCOKUX CAHITApPHUX SIKOCTEH MUTHOI BOJM, BUMAra€e peTesibHOro BUOOpY MpUpo-
THUX JDKeped, iX 3aXHCTy BiJ] 3a0pyAHEHHS 1 HAJIEKHOTO OYUIIEHHS BOJHM HA BOJIOI-
poBiAHUX cropyaax. Jleski MpOMHCIOBI MiAIPHEMCTBA TMPE ABISIOTH JI0 SIKOCTI
CIIO’KMBAHOI BOJIM CHEI1ajbHI BUMOTH
Sk mpaBuI0, BOJIA, IO HATAETHCS JJII BUKOPUCTAHHS, HE MOXKEe OYTH BHKOPHC-
TaHa 6e3 crenianbHoi 00poOku. [Ipu 1boMy MeTOT OOPOOKU BOJM BU3HAYAETHCS, BHU-
XOJISIYM 3 CKJIaJly CUPOI BOJMU 1 BUMOT JI0 ii SIKOCTI 3 OOKY CIIOKHBAaYiB, a TAKOX IOC-
TIHHICTIO LMX MapaMeTpiB. BiamoBigHi cTajaii BOIOMIATOTOBKU Y3TOKYIOTHCS 3
KOHCTPYKIIIEIO YCTaTKyBaHHS, BUJIAMH MarepiaiiB 1 xiMi€l0 Boau. B 3B's3ky 3 mum
ONTHMAJIbHE PIIICHHS SIK 3 TEXHIYHOI TOYKH 30pY, TaK 1 32 EKOHOMIYHUMHU MTOKA3HHU-
KaM# MO>KJTUBO JIMIIIE TOJ(i, KOJHM BCS CXE€Ma BOJIOTIATOTOBKH 3MO/ICIbOBAaHA 3 ypaxy-
BaHHSM 1HAMBIAyalIbHUX OCOOIUBOCTEN CIIOKHBAYIB.
3amauaMy PO3paxyHKY 1 MPOCKTYBaHHS KOMIUIEKCY OYHUCHUX CIIOPY[ CHUCTEM
BOJIONIOCTA4YaHHS €:
1. BuGip MeTo/iB OYMCTKH BOJM, BUXOISYH 3 SAKICHOT XapaKTEPUCTUKHU TPHUPOI-
HUX BOJI 1 TPOJYKTUBHOCTI CUCTEMH.
2. BusHaueHHs CKJIaay CHOPYMA, SKI MOXYTh 3a0€3MEYUTH MOTPIOHUI CTYIiHb
OUYMCTKH BOJIM MTPU MIHIMAJIbHUX BUTPATAX KOLITIB.
3. 3a1iCHEHHS TEXHOJIOTIYHUX Ta TIAPABIIYHUX PO3PaXyHKIB €JIEMEHTIB BOJIOO-
YHCHUX CTIOPY/I.
4. ITpoekTyBaHHS KOMIUICKCY BOJIOOYUCHHUX CIOPY/ Ta X OKPEMHUX €JIEMEHTIB.
5. BuzHaueHHS OCHOBHHMX €KCIUTyaTal[liHUX MOKa3HUKIB TEXHOJIOTTYHUX CHOPY/I,
MOKA3HHWKA BUTPAT BOJM HA BIIACHI MOTPEOU OUYUCHOI CTAHITIT



1. OCHOBHI XAPAKTEPUCTUKHU AKOCTI BOAAU

JloMilIKy, 110 MICTSTBHCS Y BOAl, MOXKYTh OyTH Kilacu(]ikoBaHI 32 PI3HUMH KpU-
TepisIMU: 3a ¢hizuyHum cmarom (PO3YMHEHI, KOJIOiJIHI, HEPO3UUHEHI), 3d NOXOOHCEH-
HAM (OpTraHiuHi, MiHEpaIbHi, MIKPOOPTaHI3MH).

SAKicTh PUPOAHOT BOAM XapAKTEPU3YETHCS (DI3UKO-XIMIYHUMU BJIACTUBOCTSIMH 1
OakTepIMHUMU 3a0pyTHEHHSIMU.

@Dizuuni BIACTUBOCTI (Opeanonenmuyui) — TeMIlepaTypa, KaJlamyTHICTh (abo
IPO30PICTh), KOJIHOPOBICTh, CMaK 1 MPUCMaK, 3arax.

Ximiuni BIIaCTUBOCTI OOYMOBIIOIOTHCS BMICTOM Y BOJII PO3YMHEHHMX XIMIYHUX
pedyoBuH. J1o mi€l Tpyny BIIHOCATh CYXHH 3aJIUINOK, TBEPIAICTh, OKHCIIFOBAHICTD, aK-
TUBHA PEAKIlis, BMICT 3aii3a, MAapraHIlo, CIOJYyK KPEMHII0, XJOpHUIIB, Cylbh(haris,
¢dTopy, oy Ta iH.

baxmepitine i gipycue 3a0pyTHEHHS BOJIH OIIHIOIOTH 32 JOIIOMOTOIO TTOKa3HUKIB
KOJI-1HJIEKC, KOJI-TITp, 3arajibHe MIKpOOHE YHUCIIO.

VY BIAKPUTUX BOAOWMMILAX MICTSTHCS TAKOXK PI3HOMAHITHI JIpiOH1 POCIMHHI U
TBApUHHI OPraHi3Mu, 110 3HAXOASATHCA Y 3aBUCIIOMY CTaH1 (n1ankmon) abo MPUKPIII-
JIeH1 0 [Ha BojonMmuila (6ermoc). POCIUHHUN TJIAaHKTOH HAa3UBAETHCS imoNnIaHK-
MOHOM, TBAPUHHUU - 300N1AHKMOHOM; OCHTOC HA3UBAIOTh BIAMOBIIHO (humobenmo-
CcOM 1 3000€HMOCOM.

[TepeBipka mpuAaTHOCTI BOJW JJIs MUTHUX IIUIEH 1 BUOIP BIAMOBITHUX METOJIB
00poOKHM MOXKYTh OyTH 31MCHEHI IIPH HAsIBHOCTI TIOBHOTO aHAII3y BOJHM 3 BU3HAUCH-
HSIM TaKUX MOKA3HHKIB: 3aBUCIII PEUOBUHU, CYXHH 3amumiok, pH, Koab0poBicTh, OKH-
CJIFOBaHICTh, BIJIbHA BYTJIEKUCIIOTA, JIYKHICTh, TBEPJICTh 3arajibHa, TBEPIICTh Kap-
OoHaTHa, BMICT OCHOBHHMX KaTiOHIB 1 aHIOHIB. 3aJIe)KHO BiJl BHAY JDKepesa BOJIOIO-
CTa4aHHs NOTPIOHO MaTH KIJIbKa aHaJI31B, IO XapaKTEpHU3yIOTh BUXIAHY Boay. llpu
bOMY HEOOX1/IHO IEPEKOHATHCS B PABWIIBHOCTI aHAJI3y BOJAM.

Bona enextpoHeilTpanbHa, TOMy CyMH KOHLIEHTpallid KaTIOHIB 1 aHIOHIB, BU-
pakeHi B Mr-eKB/IM’, MAIOTh OyTH PiBHI:

YK=XA (1.1)

[ca“}[Mg“}+[Na+}+[Fe2+} - [HCO;}+[S02_}+[CZ_}+[Si032_}.

JItst epepaxyBaHHs KOHIICHTPALIii {0HiB, BUPAKCHHX y MI/IM, y MI-eKB/IM,
KOHIICHTpAIliI0 TpeOa pO3UINTH Ha €KBIBAJICHTHY Macy JaHOi PEUOBUHHU:

— - .2 —
Ca2™t Mg2+ Nat  Fe3t I-ICO3 SO4 Cl~ SzO3
+ - - = - - -
20,04 12,16 23 27 61,02 48,03 35,48 38
72 49 21 0,2 147 179 64 23
+ +—+ == - - +=
20,04 12,16 23 27 61,02 48,03 3548 38
3,593 +4,029 + 0,913 + 0,007 = 2,409 + 3,727 + 1,804 + 0,605
8,542 = §8,545.
OCHOBHOIO NMEPEBIPKOIO MPABUIBLHOCTI aHaJI3y € 31CTAaBJIEHHS CyM KOHLIEHTpa-
it (y Mr-exs/am’) KaTioHiB i aHiOHIiB, MpM I[bOMY HOBHHHA BUKOHYBATHCS HEpiB-
HICTb




YK -%4

2K +24

8,542 — 8,545

8,542 + 8,545

CymapHa KoHIleHTpamis KartioniB Ca’ i Mg’ Bu3Hauae 3araibHy TBEpAiCTH
BOJIM:

-100% < 5%.

-100% < 5%.

cenx _Ca?t Mgt 72 49
32004 12,16 20,04 1216

3HaxoAUMO KapOOHATHY TBEPICTh:
HCO3 147

=7,62 mr-exs/mm’.  (1.2)

3 3
T, = = =2,41 Mr-exB/am’. 1.3
K = 61,02 6102 > MT-€KB/IM (1.3)
Buznauaemo HexkapOOHATHY TBEPAICTb:
Ty =T ~Ty =7,62-2,41=521 mr-exs/mv’. (1.4)
MinepanpHuil 3aIHIIOK:
147

P=XK+XA= 72+49+21+02+T+179+64+23 481,7 mr/am’.

Pe3ynbTaTi aHanizy i0HHOTO CKJIaay BOJM 3pYy4HO 300pa3uTu rpadivyHo sK Jia-
rpamy (puc. 1.1), axy OyAyrOTh y BUTJIAJI TPHOX PIBHOI IOBXKUHU PIBHOOLKHUX CMYT,
110 IMTPUMHUKAOTh OJHA JI0 OJIHOI.

3,59 4,03 0,91 0.01
Ca" Mg” Na' || Fe”
Ca(HCO ), :CPSOEI MeSO, - ol | E%i_ﬁe&og
HCO; Sy Ol E
2,41 3,73 1,80 0,60

Puc. 1.1 — [iarpama nependadyBaHOTO CKJIaay cojel y BUXiAHINA BOII
3a JaHUMU aHaJi3y

Ha BepxHiii cMy3i1 JiBOpydY MpaBOpyY — BIAMOBIAHO KOHIICHTpAIlll y BU3HAUe-
HOMY MaciTadl po3TalioByIOTh KaTIOHH, 110 MICTSTHCS Y BO/II, Y TIOPSIAKY 3pOCTaHHSI
OCHOBHHUX BJIACTUBOCTEH, Ha HIKHIN CMY31 Yy TOMY K MaciTadl JIIBOPyY MpaBopyd —
aHIOHM B MOPSIKY 3pOCTaHHSI OCHOBHUX BIAcCTUBOCTEH. Ha cepeaniit cMy3i 31 ciomy-
YeHb KaTIOHIB 1 aHIOHIB BHU3HAUYAIOTh MependauyBaHHMM CKiIaa cojied. Macmirad s
CepeaHbOT CMYTH BIBIUlI MEHIIE, HIXK I BEPXHBOI 1 HUKHBOI.



2. OCHOBHI METOJU OYULIEHHSA TPUPOJHUX BO/

HaiiuyacTime Boiu MOBEPXHEBUX JHKEPET XapaKTePU3YIOThCs MiABUIIICHOIO Ka-
JAMYTHICTIO 1 KOJBOPOBICTIO, a TAaKOXX CYTTEBUM OaKTEpiaIbHUM 3a0pyJTHEHHSIM.
ToMy OCHOBHHMM METOJAaMHU OYKMCTKHU BOJH ITOBEPXHEBUX JIKEPEII € il 0c8imienHs Ta
3nebapenenns. llepen mogayero BOAU B CUCTEMH TOCIOJAPCHKO-ITUTHOTO BOJOIOCTA-
YaHHS TaKOX 000B’SI3KOBO 3IMCHIOIOTH 11 3HE3APANCEHHS.

3aJIe’KHO BiJl IKOCTI MIPUPOJIHOI BOJM 11 OUMCTKA MOXE 31HCHIOBATHUCS B OJIUH
abo0 B JIEK1IbKA CTYNEHIB (HaiyacTilie — B JiBa) 3 BUKOPUCTAHHSM PEareHTiB, 110 1H-
TEHCU(IKYIOTh MPOIECH OUUCTKH, a00 0€3 iX 3aCTOCYBaHHS.

[Ipu BUOOpI METOAIB 1 CHOPYA JJIsi OYUCTKU BOAM MOBEPXHEBUX JDKEPEN CIij
kepyBarucs taom. 2.1 [1].

Tabnuusg 2.1 — OCHOBHI METOIU OYMCTKHU BOJAM, TUIIU CIIOPYJ 1 YMOBU
1X 3aCTOCYBaHHs

Ymoeu 3acmocysannsn
. IIpooykmu-
Kanamymmuicmeo, . :
. Konavoposicms, 2pao. 6Hicmb
OcHogHi cnopyou Mme/n
. . cmanuyii,
6uUXiOHa | oYuwieHa | GuUXiOHa | ouuuieHa /006
600a 600a 600a 600a

Obpobxa 600u i3 3aCMOCYBAHHAM KOA2YNAHMIB | (DLOKYISAHMIG

1. HIBunki ¢inbTpu
(omHOCTYyMiHYacTe (i-

JBTPYBAHHS):
a) HanipHi QUIBTPH 1o 30 mo 1,5 1o 50 1o 20 1o 5000
0) BiakpuTi QiIbTpU 10 20 1o 1,5 10 50 10 20 10 50000
2. BeprukanbHi Bijac-
TIMHUKA — mBUAKI ¢i- | 10 1500 mo 1,5 o 120 1o 20 1o 5000
JTBTPH
3. l'opuzoHTaIBHI Bij-

Y ) IIOHAJI
CTIMHUKK — 1BuIK1 | 1o 1500 mo 1,5 o 120 1o 20

. 30000
bieTpHu

4. KonraktHi mnpedi-
JBTPU — MBUIKI P1Tb-

Tpu (ABOCTYHiHYACTE Ao 300 no 1,5 z0 120 1o 20 OyIb-Ka

binbTpyBaHHS)

5. OcsiTioBaul 3 3a- i1 50

BHCJIIMM  OCagOM — A mo 1,5 o 120 1o 20 noHazn 5000
. o 1500

MBUAKI QUIBTPU

6..VI[Ba. cTymens Bine-| oo

TIMHUKIB — IIBUJKI mo 1,5 o 120 1o 20 Oyib-siKa

. 1500

bieTpHU

7. KoHTakTHI OCBIT-

P 1o 120 1o 1,5 1o 120 1o 20 OyIb-siKa




Ymosu 3acCmocCy6aHnun

. Ilpooyxkmu-
Kanamymmnicmo, . ;
. Konvopogicmw, zpad. 6Hicmb
Ocnoeni cnopyou me/n
; ; cmanuii,
6UXIOHA | OUUWEHA | GUXIOHA | OUUUCHA 3
M /000.
600a 600a 600a 600a
8. ['opuzoHTANBHI Bij-
CTIMHUKH Ta OCBITJIIO-
Baul 3 3aBUCIUM oca- | 10 1500 8-15 1o 120 1o 40 OyIb-sKa
JIOM JIJISS 9aCTKOBOTO
OCBITJICHHS BOIH
9.  KpymnHo3zepHucri
bUIbTpU 11 4aCTKO- 1o 80 o 10 o 120 1o 30 Oyib-siKa
BOT'O OCBITJICHHS BOJIH
10. PamaneHl Bijc-
TIMHUKA JUIsI TIOTIepe- | TIOHaj
) 0250 0120 020 Oyab-sKa
JTHBEOTO OCBITJICHHA 1500 e a1 a1 ya
BOJI BUCOKO1 MYTHOCTI
11. TpyOuacTuii Bizc-
TIAHUK 1 HallpHUN
¢ineTp  3aBoxckkoro | o 30 1o 1,5 1o 120 1o 20 1o 800
BUTOTOBJICHHSI  (THITY
«Ctpys»)
Obpobka 600u be3 3acmocy8ants Koa2yiaHmie i hrokyiaHmis
12. KpynHo3epHHUCTI
- PYNHOSED 30-50% TaKa, sIK
bimeTpu s 4yactko- | g0 150 . .| mo120 : Oyib-siKa
: BUXI1HOT BUXIJIHA
BOI'0 OCBITJICHHS BOJH
13. PamianpHi Bijc- :
. s 5 oumpmre | 30-50% TaKa, K
TIMHUKU JJIS YacTKO- ) .. o 120 : OyIb-siKa
) 1500 BUXI1IHOI BUX1JHA
BOT'0 OCBITJICHHS BOJH
14. TloBinpHI (iIBTPHU 3
MEXaHIHOIO 260 rifpa- o 1500 1,5 1o 50 1o 20 OyIib-siKa

BIIIYHOIO pEreHeparliero
MICKY

[Tpumitku: 1. KanamyTHICTh BKa3aHa 3 ypaxyBaHHSM 11 30UIbIIEHHS MPU JOJaBaHHI

peareHriB.

2. Ha Bono3a0ipHux cnopyaax abo Ha CTaHLisAX BOAOIIATOTOBKH HEOOX1IHO nepeada-
YaTH BCTAHOBJICHHS CITOK 3 Biukamu po3mipom 0,5-2 mm. [Ipu cepeaHpoMICAYHOMY BMICTI
IUTAHKTOHY y BoJi moHaa 1000 ki1/MJiI 1 TpUBAJIOCT] «UBITIHHSY BOJU MOHAA 1 MiCAIb MPOTSI-
TOM POKY JI0IaTKOBO JO CITOK Ha BOJ03a00pi ciia nepeadadaT BCTAHOBJICHHS MIKpPOQiiIb-
TpPiB Ha B0J103a00p1 a00 Ha CTaHIII1 BOJOIIATOTOBKHU.

3. IIpu oOrpyHTYBaHHI JOMYCKA€ThCA 3aCTOCYBAHHS CHOPY/I, SIKI HE BKa3aH1 B TaOIMUII
(mmaBy4i BO/103a00PH-OCBITIIOBAY1, T1APOIMKIOHH, (DIOTAIIHI YCTAHOBKH Ta 1H.)

4. OcBiTI0Baul 3 3aBUCIMM 0OCaJ0M CJI1J] 3aCTOCOBYBATH MPHU PIBHOMIPHIH Moaayi Bo-
11 200 TOCTYMOBIHM 3MiHI BUTpaT B Mexax +15% mpotsarom 1 rof. 1 KOJTUBaHHI TeMIepary-
pu Boau He Ginbme £1°C nporsrom 1 rog.




3. PO3PAXYHOK JBOCTYHNEHEBOI CXEMHA OUUIIIEHHA
3 TOPU3OHTAJIBHUMU BIJICTIHHUKAMMU TA ®LJIbTPAMU

Buxigai naui:
1. KinmbkicTh kuteniB y MicTi — 290 THC. 4o.
2. 3abyaoBa — 9 moBepXiB.
3. KopucHa npoyKTHBHICTb BOJOOYUCHUX CHOPYH Qyop — 80 THC. M°/1i6.
4. AHaii3 BUX1OHOT BOIU:

3MICT 3aBUCIUX PEUOBHH, Mr/am> 242
Cyxuil 3aJIMIIIOK, Mr/am° 720
pH 6,5 —8,5
3MicT KucHI0, MrO,/mm’ 5,7
Bumicr KaTioHiB i aHioHIB, MI/IM’:

Ca*' 72 Na' 21
HCO;5 147 Cr 64
Mg*" 49 Fe* 0,2
SO~ 179 Si05> 23
Temmeparypa, 'C 14
3anax, mpucmak, 6aau 2
KonbopoBicTh, rpaj. m.K.I1I. 45

BianoBigHO 10 MPOAYKTUBHOCTI BOJOOYHCHHUX CIIOPY/I, OCHOBHHUX ITOKa3HUKIB
SIKOCT1 BUX1JHO1 BOJM 1 JaHUX Taba. 15 [1] 10 mpoekTyBaHHS MPUIUMAEMO JIBOCTYIIC-
HEBY CXEMY OYMILECHHS, 32 KOO BOAY, 0OpOOJIEHy peareHTaMu, MOCHIII0BHO MigAa-
IOTh OUYHWIICHHIO B TOPU3OHTAJIbHUX BIACTIMHUKAX 1 MBUAKUX (impTpax. Jns iHTeH-
cudikamii mporecy OYMIICHHS BHXITHY BOAY MiAJAIOTh KOAryJlOBaHHIO ¥ 0OpoOii
¢diokynssHTaMU. Y Mepioj] HecTadl Jy>KHOCTI B MPUPOAHIN BOAl Ta Jyuisl cTadimi3anii
OUYMIIICHOI BOJIM Mepen0ayaroTh ii MiJITy >KEHHS.

Koarynsut npuiimaroTs ounineHui, mo mictuth He MeHIe 45,3% Aly(SOy);.
Sx dnoxynsaT OepyTh nomiakpuiamig (ITAA) y Burisai remto, mo Mictuth 8% ak-
TUBHOI YaCTHHH. SIK Jyr BUKOPUCTOBYIOTH HETallleHE BAIHO, 110 MICTUTh HE MEHIIE
70% CaO B ToBapHOMY NPOAYKTI. 3 ypaxyBaHHAM MOKJIMBOCTI HAsBHOCTI Herora-
IICHUX 3€PEH MPOILIEHTHUI BMICT aKTUBHOTO MPOAYKTY Tipuitmaemo P,=60%.

3MilTyBaHHs PO3YMHIB PEArcHTIB 3 BUX1JTHOK BOJOKO MPOEKTYEMO Y BUXPOBO-
My (BepTUKaJIbHOMY) 3MminryBadi. [lepen 3minryBaueM y TpyOOmpoBia BUXITHOT BOIU
BBOJSITH XJIOP JUIsl IEPBUHHOTO XJIOPYBAHHS, KOATYJISHT, a TAKOX, IPU HEOOXITHOCTI
miamykeHHs, BarHo. Ha Buxoai 31 3mimyBava y Bogy aonatoTh GuokynsHt (ITAA).
Jlam Boja HAAXOOUTh y KaMEepH YTBOPEHHs IUIACTIBIIB 13 3aBUCIMM OCaJOM, SKi
BOY/I0BaHI B TOPU30HTAJIbHI BIICTIHHHUKHY.

[Ticast ocBITIEHHS Ha CIIOPYAax MEPIIOTO CTYIEHs BOJa HAJAXOIUTh Ha IIBUAKI
¢ibTpu. IIpoexkToM nepeadavaeThCss MOXKIMBICTH BBEACHHS (IOKYJIsSHTA nepen hi-
apTpamu. BindineTpoBany Boay 3He3apaxyroTh xJiopoMm. [Ipu HeoOXimHOCTI cTadIi-
3arlii mcis GuUIbTPIB y BOAY JI0JAI0Th BaITHO.



Boga Big mpoMuBaHHS (QUIBTPIB HATXOIUTH Y pe3epByap-yCepeaHIOBaY, 3 IKO-
ro pIBHOMIPHO MPOTSTOM JO0OU BOHA MEPEKAYy€eTHCS B TPYOOIPOBi Mepes 3MilryBa-
YyeM.

JI1st BUanieHHs MicKy 3 MPOMMBHO1 BOJIU MEPE] pe3epByapoOM-ycepeIHIOBaYeM
BJIAIITOBYIOTh TOPU30HTAJIBLHUM MICKOYJIOBIIIOBaY. [1icok 3 0ca/ioBOi YaCTUHU MICKO-
YJIOBJIIOBa4a NEPIOAUYHO B MIpY HOT0 HarpoOMaJKEHHsI TPaHCIIOPTYIOTh T1JIpoeseBa-
TOPOM Ha IUIOLIA/IKH MICKOBOI'O TOCIOIapCTBa.

O0poOneHy 4ucTy BOJY HAINPaBISIIOTh B pe3€pBYyapH, 3BiIKM HACOCHOIO CTaH-
€10 2-T0 NiANOMY MOJAI0Th CIIOKHBAYAM.

[IpuHuunoBa cxema OCHOBHMX CIOpPYJ CTaHIli OYMIIEHHS BOAM IOJaHa Ha
puc. 3.1.

ITpomuBHa
Boz[al
Big HC 1 Jlo HC 2
nigiomMy nigiomy
1 s 2 3 > 4 5 —
a I
o > Q o
—
. \% o} 7 6 3abpynHeHa 3
<—:“' MPOMKBHA

BOJa
Puc. 3.1 — IIpuniunoBa cxeMa OCHOBHHUX CIIOPY BOJOOYUCHOT CTAHIIII:
1 — BepTUKaIbHUH 3MilllyBay; 2- KaMepa YTBOPEHHS IUIACTIBIIIB;
3 — TOpU30HTANBHUI BIACTIHHUK; 4 — IBUAKUN QLIBTD;
5 — pe3epByap 4UCTO1 BOJM; 6 — MICKOYJIOBIIIOBaY; 7 — pe3epByap-ycepeIHoBay

3.1. Bu3HaYyeHHs MOBHOI NPOAYKTHBHOCTi BOXOOYUCHHUX CIIOPY/

[ToBHY IpPOAYKTHUBHICTH CTaHIli 0OpOOKH TOCIIOIapCHKO-TIMTHOI BOAW BH3HA-
YaroTh 3 YpaxyBaHHIM BUTPATH BOJM Ha BJIACHI MOTpeOHU cTaHIil (MpoMUBaHHS (iib-
TpiB, OYMUIIEHHS BIJICTIMHUKIB, KaMep YTBOPEHHS ILUIACTIBLIB, 3MimyBadiB, PUB Ta
1H.), JOJATKOBOI BUTPATH BOJU HAa MOMOBHEHHS IMPOTHUIIOKEAKHOIO 3amnacy 1 Mpurory-
BaHHS PO3YMHIB PEarcHTIB.

Burtparty Boau Ha BiacHi mOTpeOH BOJOOYMCHOI CTaHLIiI TPUIMAIOTh 3r1IHO II.
6.6 [1]:

- JUIsl CTaHII 3 TOBTOPHUM BUKOPHUCTAHHSIM MPOMUBHUX BOJ - 3-4%;
- JUIsl CTaHIlii 63 MOBTOPHOTO BUKOPUCTaHHS TpOMUBHUX BoJ — 10-14%.

ITpu nboMy BUTpaTH Ha BIacHI MOTPEOU CIIiJl YTOUHIOBATH PO3pPaxyHKaMH.

IIpu BU3HAUEHH] PO3PaxyHKOBOI MPOJLYKTUBHOCTI BOJOOUYNCHUX CIOPYJ HEOO-
X1IHO JJOJJaATKOBO BPaxOBYBAaTH BUTPATU BOJU HA BIJHOBJICHHS MPOTHIIOXKEKHOTO 3a-
nacy BOJIM, 10 30epiraeTbcs y pesepByapi unctoi Boau. [Ipu mipomy ciif kepyBaTucs
n. 2.25[1]:

- MaKCHUMaJbHUH 4Yac BIAHOBJICHHS TPOTHUIIOKEKHOTO 3aMacy BOJIU B HACEIEHUX

NYHKTaxX 1 Ha MIAOPUEMCTBAX 3 BUPOOHUUTBAMHU 3a IMOXKEKHOK HEOE3MEKOIO

kareropiii A, b1 B cranoButs 24 ron.;
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- Ha OIAOPUEMCTBAX 3 BUPOOHUITBAMH 3a MOXKEKHOK HEOE3MEKOK KaTeropiit

IL»A1E-36r0x.;

- B CUIbCHKHMX HACEJIEHUX MYHKTaX 1 Ha MIAMPUEMCTBAX CLIbCHKOTOCIIOAAPCHKOTO

BUPOOHHUIITBA — 72 TO/I.

s cuctem BogonoctavanHs | Ta 11 kareropiit HagIiHOCTI MOXKJIMBE 3HUXKEH-
HSl po3paxyHkoBoi BuTpatu a0 70%, a mis cucrem Il kareropii — no 50%, 1 mogaua
BOJIY Ha MIAMPUEMCTBA — 32 aBapIMHUM TpadikoM.

[Ipu 06'enHaHOMY MPOTHUMOKEKHOMY BOAOIPOBO/II HACEIEHOIO MYHKTY 1 MPO-
MUCJIOBOTO MIAMPUEMCTBA, PO3TAIIOBAHUX 1032 HACEJIEHUM ITyHKTOM, PO3PaxXyHKOBa
KUTBKICTh OJIHOYACHUX TIOKEK MOBUHHA MPUUMATHUCS TIPU YUCII KUTEIIB B Hacele-
HOMY IMYHKT1 OubIie 25 TUC. 40i. 3riHo 1. 2.22 [1] (mpu moml migmprueEMCTBA 10
150 ra — oxmHa moxesxa, mpu 1ol outbiie 150 ra — 2 moxesxi) 1 Tadiu. 5 [1]. Butpa-
Ty BOAM IPH LIbOMY CJiJ BU3HAYaTH SIK CyMy MOTpPiOHOI OLIbIIOT BUTpATH (HA MiAM-
pUEMCTBI 200 B HaceleHOMY IyHKTI) 1 50% noTpiOHO1 MEHIIO1 BUTpATH (Ha MiANpH-
€MCTBI1 200 B HaceseHoMY IyHKTI1) (1. 2.23 [1]).

[IpoiyKTUBHICTH BOAOOUYHCHUX CIIOPYJ MOKHA BU3HAYUTH 32 (HOPMYJIIOIO

Qoc =——4+Qpog- M/rox, (3.1)

1e o - Koe(ilieHT BUTpAT HA BJIACHI MOTPEOM BOJOOYMCHOI CTAHIi: JJIs CTAHIHN 3
NOBTOPHUM BUKOPUCTAaHHAM MpOMHUBHUX BoJ a=1,03-1,04, 6€3 NOBTOPHOr0 BUKOPHU-
CTaHHS TpOoMHUBHUX BoA a=1,1-1,14;
. 3 .
QKop - KOpYCHA TIPOTyKTUBHICTH CTaHIII1, M /1100.;

3
QI[OI[ - 10JaTKOBA BUTpAaTa BOAU Ha ITOIIOBHCHHSA IIPOTHIIOKCKHOI'O 3a11acy, M /FOI[,

sIKa JIOPIBHIOE

QHO)K
Q,HOI[ ==
T
0K (3.2)
HII HII ' I nn '
_ 3,6- *nox -[n ' (qH.HO}K * qB.l‘[O}K) n '(qH.HO)K - qB.l‘IO}K) ' 0’5}
T 5
0K

. . 3
ne Qposx - BUTPaTa BOAU AJIA TACIHHSA MOXKEK1, M /TOL;

'
n in - KUIbKICTh OJJHOYACHUX MOKEX BIJIMOBIIHO B HACEJIEHOMY IMYHKTI Ta Ha ITi-
'
OIPUEMCTBI; n mpuiitmMarots 3a Tabn. 5 [1] (Jooamok 1), n - 3rinHo 1. 2.22, Opl€H-
TOBHO MOHa MPUUHAITH | MOXKEKY;

HII « I

q 1q - HOpMa BUTPATH BOJM HA 30BHILIHE MOXKEKOTACIHHS BIJMOBITHO
H.IIOXK =~ 'H.IIOX

JUIS. HACEJICHOTO IYHKTY 1 IMAMPUEMCTBA, JI/C; qﬁrilom npuiMaroTh 3a Tabm. 5 [1]
({looamok 1), qg}m;}( - 3rigHo Tabu. 7, 8 [1] 3anexxHo Bij Kareropii BUpOOHUIITBA,

CTYIIHIO BOTHECTIKOCTI Ta po3MipiB OyiBelb, OPIEHTOBHO MOkHa npuiinatu 20- 50
1/c;

11



HII . T
1

9g.mox ' 9B.mox

JUISL HACEJIEHOTO MYHKTY 1 MiANpHEMCTBA [3]; OpiEHTOBHO MO>KHA npuiitmatu 5-10 11/c;

tosx - PO3PaXyHKOBA TPMBAIICTh HOXKEXKI, rof. [1, m. 2.24];

- HOpMa BUTPATH BOJW HA BHYTPIITHE TIOKEKOTACIHHS BiIITOBITHO

T o - 9ac BIIHOBIICHHS II0KEXKHOrO0 3amacy, roa. [1, m. 2.25].

Qron - 3,6-3[3-(55+ 10; 1-B0+10)-0.5]_ge 2o e

~ (1+0,03)-80000

Qoc +96,75=3530 m’/rox;

' = . = M /n10;
Q, =3530-24=84720 3/1i6

_ 3530

doc =980,6 i/c.

”

3.2. PearenTHe rocrnoapcTBo OUYMCHUX CTAHIIIN

3acTocyBaHHs peareHTiB (KOaryJisHTIB, (PIIOKYJISHTIB, JTY>KHUX PEAreHTIB) J0-
3BOJISIE IHTeHCHU(IKYBATH MPOIIeC OUYMCTKU Boau. HaltyacTime ajis koarysasiiii mpupo-
JTHOT BOJIM BUKOPHUCTOBYIOTH cipuaHokuciui amominii (Aly(SO4);) Ta xmopHe 3ami3o
(FeCl;). Jlns momimnimeHHs yMOB KOAryJsilii BHUKOPHUCTOBYIOTH (DJIOKYJISTHTU, Hai-
OB TTOITUPEHUMU 3 SKHUX € nomiakpuiamia (ITAA) Ta akTuBOBaHa KpeMHI€BA KHC-
nota (AK). Jlns 30611bII€HHS JIyKHOCT1 3aCTOCOBYIOThH BaImtHO a00 (TIpu OOTpyHTYBaH-
H1) — COTy.

3.2.1. KoaryaroBaHHS BOAHU
Bubip m103u xoaryyistHTy 371HCHIOIOTH 3T1IHO 3 [1] 32 KOJIBOPOBICTIO BUX1AHOI
BOJIU:

H :4\/ﬁ, M/ M, (3.3)
a00 myTHICTIO IO Ta0a. 16 [1] (Jodamoxk 2). [Ipu onHOYaCHOMY BMICT1 y BOA1 3aBHC-
JUX PEYOBHH 1 KOJIbOPOBOCTI MPUHAMAETHCS HAHOUIbINA 3 103 KOATYJISHTY.

ITpn xonpopoBoOCTI BUXinHOI Boau 45 rpax. mk.an Jl =4./45=26,8 mr/mv’.
JI1st MyTHOCTi BHXiZHOT Boau 242 MI/aM’ J103a KOArynsHTy jgopiHioe 38 mr/am’. Ta-
KIM YHHOM, IPHAMAETHCS 1032 KOATYISIHTY 38 MI/IM .

Jlo3a KoaryjisiHTy 3a TOBapHUM TMPOJYKTOM 31 BMICTOM O€3BOJHOI COJIi
Aly(SOy); 45,3% nopiBHioe 84, a 3aranbHa 1000Ba BUTpaTa

G =220 27 12 w6,

10
JloOoBa BUTpaTa BOAM HA MPUTOTYBAaHHS 5%-HOTO PO3UMHY KOATryJIsSIHTY

Qpx. =M:135,28 M/ 6.

Ilpucomyeanna kKoazynanwmy 3IACHIOIOTH 32 CXEMOIO, HABEJCHOIO Ha pHC.
3.2. IlpuiimMaroTh MOKpe 30€pe’KEeHHS KOATyJISIHTY B 0aKax-CXOBHIIAX.

12
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@)

o/
A0

Puc. 3.2 — Cxema koaryiastHTHOTO TOCIIOIapCTBa MTPU MOKPOMY 30€peKeHHI
KOAryJIsIHTY:
B0 — Bogomposin; A0 — nositponpoBia; T95 — koarynsuT Al,(SOy)s;
1 — po3unnHi 6aku (mpurotyBaHHs 17%-ro po3unHy); 2 — 6aKU-CXOBUIIIA;
3 — BuTpaTHi 0aKku (MpUrotyBaHHs 5%-ro po3uuny); 4 — HaCOC-103aTOP;
5 — NoBITpOAYBKa

O0'eM po3uMHHHUX OakiB PO3paxOBaHUM Ha MPUHOM KOAryJsHTY BIJ OJHOIO
CAMOCKH/Ia BAHTAKOMIAHOMHICTIO 5 T 3 po3paxyHKy 1,5 M’ Ha | T Koarymsury.

Micrkicts 6aka 1,55=7,5 m’. Po3mipu 6aka mpuitmaemo 2x2x1,9 m. Jlo ycra-
HOBKHU 3anpoekToBaHo 4 O6aku. TpuBanmicTh pO3UMHEHHS MPU TEMIEPATypl BOJIU B3H-
MKy 3°C - 4 roaumun. s iHreHcudikamii mpouecy po3unHeHHsS B OaKd MOJA€THCS
CTHCHEHE TIOBITPSI.

MicTkicTh 0aKiB-CXOBHII BU3HAYaEMO 3 po3paxyHKy 15-30-1000Boi1 BUTpaTh
10-17%-r0 po3unHy KOAryJisiHTy 3a (GOpMYJIOI0

— 'HK.QOC.TCX M (3.4)

oex 1O'B6.cx 'p6.cx

ne [ - 103a KoaryJsiHTy 3a 0€3BOTHMM IPOTYKTOM, MT/IM;
'

QOC - [OBHA IPOAYKTHBHICTh OYHCHUX CIIOPYI, M /100;
T36 - pO3paxyHKOBa TPUBAIICTh 30€peKEHHS PO3UUHY KOoaryJsHTy (15 mi0);
B 6.0x KOHIIEHTpallisl po3unHy B 6akax-cxoBuiax (17%);

P6.ox " MiIBHICTE po3unHy KoaryisHTy (1150 kr/a’).

_ 84-84722-15

6.cx  10-17-1150
MicTKicTh 0akKiB-CXOBHII MOKe OyTH 3MEHILICHA Ha CyMapHy €MHICTb PO3UHH-
HUX OaKiB.
[Tpuitmaemo 10 npoektyBaHHs 4 6aku. PoOoua MicTkicTh ogHOTO 6aka 6x9x2,6
=140,4 v’
MicTKiCTh BUTpATHUX OaKiB BU3HAYAEMO 32 (DOPMYIIOH0

=546 M.
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_ I[K 'ro 'TB.6.

W = , 3.5
B.O. 10-B (3-3)

8.6. PB.6.
ne Qg - HOBHA MPOMYKTUBHICTH OUUCHHUX CIIOPY/I, M°/TO;

TB 6. - Hac po0OTH CTaHIIil, HA KU PO3PAXOBYETHCS KIJIBKICTh PO3UMHY KOAry-

JISTHTY 'y BUTPATHUX Oakax, rof., (MpUMMaeThCs 3aJekKHO BiJl MPOIYKTUBHOCTI CTaH-
wii: 7o 10 tuc. M>/106 — 12-24 roja., 10-50 tuc. M /106 — 8-12 roj., outerre 50 THc.
M>/106 — 6-8 rox., oureire 100 TwHc. M /106 — 3 roj.), npuitMaemo 6 roj.;

BB 6. " KOHLIEHTpALisl PO34YMHY y BUTpATHHUX Oakax (nmpuiiMaerbes 4-10%), 5%:;

Pes. " iIBHICTH po34nHy KoarymsiHTy (1050 kr/m’):
~ 84-3530-6
B.6. 10-5-1050

[Tpuitmaemo 1o poekTyBaHHs 4 BUTpaTHI Oaku 3 po3Mipamu 3x2,5x1,2 M.

Jlist mepekadyBaHHS PO3YMHY KOATyJSIHTY 3 OaKiB-CXOBHWIIl y BUTPATHI Oaku
BHKOPUCTAHO Hacoc Mapku 1,5x-6J1-1-41 mpoxykTuBHiCTIO 8,64 M/roji, HAIOpPOM
17,8 m.

Jlnst  mo3yBaHHS PO3YMHY KOAryJasHTY TMPUHAMAEMO TUTYHXEPHI HAacOCH-
no3atopu HJI-2500/10 y kucnoroctiiikomy BukoHaHHi. [lomaua nHacoca Big 600 mo
2500 n/ron, Tuck Harnitanus 1 Mlla, notyxHicth enektpoasuryHa 3 kBt (3 arpera-
TH pobouux, 1 pezepBHUIL).

TpybonpoBoan peareHTHOrO TOCHOJapCTBa MPOKIATAIOTh 3 MOJIIETUICHOBUX
TpyO. IlIBUAKICTh pyXy po3unHy Mae 0yt He meHie 0,8 m/c. [{ns Butpatu 2,1 a/cy
HaIlipHOMY TPYOOIIPOBO/II, 110 MOJA€ KOATYJISIHT y 3MiIllyBay, JlaMeTp TPyOOIpOBOIY
32 MM. 3oBHImHI#N giameTp 40 MM.

Busnauenna eumpamu nosimpsa 011 Koa2yaaHmHo2o 8i00inenna. Po3paxyH-
KOBY BUTpaTy CTHUCHYTOTO TIOBITpsI, MOJaBAaHOTO B PO3YMHHI OaKu, BU3HAYAEMO 32
bopmyIior

33,89 M’

=0,06-i .F___, M/xB, (3.6)

Ql OB lmoB " po3’

. . . . . 2

ne 1 - IHTEHCHBHICTH T0/1a41 OBITps, 10 1/c'M;
I oB ’ ’

Fpo3 - IUIOIA PO3YMHHOTO OaKa, 2.2=4 M’
Q| op = 0:06:10-4=24 M°/XB.

KinbKicTh CTUCHYTOTO TIOBITPS, MOJABAHOTO Yy BUTPATHUHN OaK JJIsl TIEpEeMIIIy-
BaHHS PO3YUHY:

= . 1 . 3
Q2 OB = 0,06 1 HoB FBI/ITp , M"/XB, (3.7)
€ iy o - IHTCHCHBHICTD MO/avi MOBITPS, 4 n/cm;
FBI/ITp - IUTOIIIa BUTpaTHOTO Oaka, 3.2,5=7,5 M.
Q) 1o = 0:06-4-7,5=1.8 M’/XB.

3araabHa BUTpATa CTHCHYTOIO MOBITPS
Quios = os + Q2 pop =24+ 1:8=4.2 M/XB. (3.8)
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[Tpuitmaemo noBiTpoyBku Mapku BK-3 — 2 poGoui, 1 pesepsna (Jooamox 3).

J17is pIBHOMIPHOTO MEPEMIIIyBaHHS KOATYJSHTY 3 BOJOIO MOBITPOPO3MOALTHEHA
CUCTEMa ITIOBUHHA OYTH MaKCHMaJIbHO PO3rajly’keHa 1 NOKJIaJeHa Ha BCIO IUIOLLY PO3-
YUHHUX 1 BUTpaTHUX OakiB. [IIBUAKICTE BUXOAY MOBITPS 3 OTBOPIB MOBITPOPO3MO/Ii-
abHOI cuctemu 30 m/c. [diamerp Tpyou 40 MM, 0TBOpiB — 3 MM, KpOK OTBOpiB - 150
MM.

3.2.2. ®JI0KYJIHOBAHHSA BOIU

Jlo3y nomiakpuiiamizia 3a 6€3BOJTHUM ITPOYKTOM IIPH BBEJCHHI MEpe1 BIICTIM-
HUKaMH cIif npuiiMatu 3rigHo taon. 17 [1] (Jooamox 4). Ilpu BBenenui nepen di-
JIBTPaMH MPU ABOCTYIICHEBiH cxemi no3a [TAA cknamae 0,05-0,1 mr/am’ [1]. Coix me-
pendayaT MOXKIIMBICTh BBEJEHHS (DIIOKYJISIHTIB 1 KOAryJISHTIB 3 THTEPBAJIOM Yy 4aci 2-
3 XB. 3aJI€XKHO B1J IKOCT1 0OpOOIIFOBaHOT BOJM.

Tpnitmaemo TTAA Texuiunmii Mapku «A». Jlosa ITAA 0,5 mr/av’. 3a Toap-
HUM MPOIYKTOM 13 BMICTOM KopucHoi yactunu 8% mo3a IIAA nopiBHioe 6,25
Mr/m. Jo6oBa motpeda [TAA

G _0,5-84720

0,08-10°
PoGounii 06csr 1%-ro posunmy [TAA nopiBHIOE 53 M.
Kinpkicts Boau, HeoOxiaHOi Ay nmpurotyBanus 0,4%-ro pozuuny [TAA

AA =0,53 1/m16.

_0,53-99,6 _ 3, .
QB(I) =T 04 132 ™/mi0,
pobounii o6csr 4%-noro po3unny [TAA
~132-100 3

36epicannn I1AA. Ha inpTpyBanbHy CTAHIIO MOJIaKpWIaMi] HAAXOIUTh Y
Burisia 8%-Horo reiro B 0oykax ado MeraneBux OanoHax. Ha ckiami 004Ky BCTaHO-
BIIIOIOTH Y 2 sipycH BUCOTOIO 2,5 M. Bara onniei 6oukm 105 kr.

Heobxinna kinbpkicTh 60490k y 7100y 530:105=5,04 (mpuitmaemo 6 604ok). [Ipu
15-n060oBOMY 3amaci Ckjaj MOBUHEH OyTH po3paxoBaHui Ha 30epiranHs 90 O04OK.
Heo06xigna mioma ckiany

K:n-G 2

Fexn = » M,
Priap - H 1000

ne K - koedirtieHT, 1m0 BpaxoBye BiACcTaHb MiX 00ukamu i mpoxoau (1,5);
n - KUIbKICTh O0YOK;
G - Bara 0oukn, 105 kT;

PIIAA niIbHICTE 8%-Horo remro ITAA, 1,04 r/mi;

(3.9)

H - Bucora ycranoBku Tapu, 2,5 M.
_1,5-90-105
1 1,04-2,5-1000
Cxema npuzomyeanns i oozyeanusn IIAA nasenena Ha puc. 3.3.

Yac rotryBaHHS poO0OYOro po3UMHY (BKIFOYAIOUN 3BKYBAaHHS, 3aBaHTAKCHHS,
nepeMIllyBaHHS 1 IepeKadyBaHHs) CKJIaia€ OJIU3bKO 2 TOJI.

15
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Puc. 3.3 — Cxema npuroryBanss po3uuny [1AA:
B0 — Bogonposia; A0 — nmosiTponposia; T98 — gunokynsat [TAA;
1 — amapar s po3unHeHHs [1AA; 2 — nonati Milayiky; 3 — MUPKYJISIIIIHHAN HAcOC;
4 - 6ak 1S pO3BEICHHS pO3UMHY 110 pobouoi koHeHTparii (0,4%) Ta 30epiranus;
5 — no3yBajbHI 0auKK

3.2.3. lonaBaHHd Jyry
Banno Ha ctaHIisx oOpoOKu BOAM IJI TOCMONAPCHKO-MUTHUX LIJIEH 3aCTOCO-

BYETbCA SIK JJIS TOMIMIIEHHS YMOB YTBOPEHHS IUIACTIBIIB, TaK 1 AJs cTabumi3aIiitHol

00pOOKH BOJIH.
BusznauaeMo 003y say2y 0nsa noninuienHa npouecié ymeopeHHsA Naacmieyie

3rigHo 3 [1]

|
A = KK -1, +1):28-(g—2,41+1j:—20,8 Mr/IM’, (3.10)

c
K

ne i - MakCMMaJIbHa B IIEPI0JL IIJUTYKEHHS 71032 6€3BOAHOIO KOATyJIsHTY, MF/,Z[M3;
e - €KBIBAJICHTHA Maca KoaryJjiasHTy (0e3BogHOr0), Mr/mMr-ekB, mis Aly(SOy); —
57;
JIO - MiHIMaJIbHA JIYKHICTh BOJIH, Mr-exB/mm’; J1 0= TK =2,41;
K - xoedirient, sikuii nopiBHIo€ /i BanHa (3a CaO) 28.
OCKUIbKH pO3paxoBaHe 3HAYCHHS J03M JYyTy Ma€ HETaTUBHE 3HAYCHHS, TO IS

HOJIIIICHHS YMOB YTBOPEHHS TUIACTIBLIB MiUTYKyBaTH HE Tpeoda.
[Tpu HEOOXiAHOCTI MiITYKEHHS BOAU BAITHO CJIiJI BBOJUTH B 00pOOIIOBaHY BO-

JTy OJHOYACHO 3 BBEJICHHSIM KOATyJISHTIB.
Cmabinbnicms 600u Tpu BIJACYTHOCTI JJaHMX TEXHOJIOTIYHUX aHAJI31B MOXKE

OyTH BU3HAYCHA 3a 1HJIEKCOM HaCHUUCHHS KapOoHATOM KaubIiito [1]:
16



J:pHO—pHS, (3.11)
rae pH 0 BOJIHEBUH MTOKa3HUK, BUMIpIOBaHUH 3a JomoMorow pH-merpa;

pHy- BOAHEBMI NOKa3HMK B yMOBAaX HACUYCHHS BOJM KapOOHATOM KalbLilo,

SAKUW BU3HAYaIOTh 32 HOMOrpamoro puc. 2 [1, lonarok 5], BUXoAsiuu 13 3HaY€Hb BMi-
cTy Kanpiio C Cq > 33TAIBHOTO coneBmicty P, my>knocTi JI Ta TemnepaTypu Boau t.

Jlns 3axXucTy MeTaneBUx TPyO BiJ KOpO3ii Ta YTBOPEHHS OYTPUCTHUX KOPO3iii-
HUX BIIKJIaJeHb cTabini3amiiHy oOpoOKy Boau ciija nependadatu npu J <0,3 Oiiabine
3-X MICSIIIB 3a PiK.

[Ipu Bu3HAYEHHI HEOOXI1AHOCTI cTadLIi3aIIiHOI OOPOOKH BOJM CIIiJI BPaxoOBY-
BaTW 3MiHY 1i SKOCTI B pe3yJbTaTi TMoONepeaHboi 00poOKku (KoarysiaroBaHHS,
3M’SIKIIICHHS, aepaiiii Ta iH.).

Jlnst Boau, migmaHoi oOpoOIli MiHEpATbHUMH KOAryJISSHTaMH (CIPYaHOKHCIAM
AIIOMIHIEM, XJIOPDHUM 3aJ1i30M Ta iH.), IPU MiJpaxyBaHHI 1HAEKCY HACHMYEHHS CIiJ
BpaxoByBaTH 3HWXEHHS pH Ta JIy’>KHOCTI BOJIM BHACIIOK JOJIaBaHHS J0 HEi Koary-
JISHTA.

Jly>xHiCTh BOJM IICIIsA KoaryioBaHHs Jl, Mr-eKB/ILM3, ciij BU3HAYaTH 3a (o-
PMYJI0F0

A
I = HO — X mr-exs/mm, (3.12)
e
K

ne JI 0” JY>KHICTh BUX1THOT BOJIH (/10 KOAryJIFOBaHHS), Mr-eKB/z[M3;

o 3
H i - 103a KOaryJisiHTa y po3paxyHKy Ha O€3BOJHHI IPOMYKT, MI/JIM ;
€ - EKBIBAJICHTHA Maca 0€3BOJIHOI PEYOBMHHU KOAryJIAHTa, MT-GKB/JIM".

I =2,41- g =1,7 Mr-exB/mM’.

KinbkicTh BUIBHOTO JIBOOKHCY BYTJICLIO Y BOJII IMICJISI KOATyJTFOBAaHHS (CO2)B

CJIiJI BU3HAYATHU 3a HOMorpamoro puc. 2 [1] npu Bimomii BenuuuHi pH koarysiatoBaHoi
BOJIY, a Npu HeBigoMomy pH 3a ¢popmyioro

|
(CO,), =(CO,), +44-e—K,MF/I[M3, (3.13)
K

ne (CO 2) 0" KOHIICHTpAIIisl JBOOKHCY BYIJICIIO Y BUXIIHIN BO1 10 KOaryJIFOBaHHS,

MT/J1.

3a Homorpamoro Ha puc. 2 [1] (Jooamox 5) npu pH, Buxignoi Boau 6,5, cosne-
Bmicti P=481,7 mr/mm’, myxnocti JI;=2,41 mr-exs/nM’, Temmeparypi t=14°C Bu3Ha-
JaeMo (C02)0 - OTpUMYEMO Biapi3ku aAoBxkuHOMO 1,=5,75 cm, 1,=2,65 cm, 1;+ 1,=8.,4

CM, TO/I1 (C02)0=85 MT/ M.

38 3
CO =85+44-—=114,3 mr/oam’.
(CO,), =
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[Tpu BimomMoMy 3Ha4YEHHI1 (C02)33a HOMoOrpamoro Ha puc. 2 [1] ([Jooamox 35)
BU3HAYaIOTh BeauunHy pH Boau micis oOpOOKM KOAryjassHTOM: TpH (C02)0=85

mr/am’, P=481,7 mr/am’, t=14°C, JI=1,7 Mr-exks/mm’ otpumyemo 1+ 1,=8,8 cm, 1,=2,3
cM, 1,=6,2 cm, a pHg=6,2.
J=65-62=023.

[Ipu mo3UTHUBHOMY 1HJEKCI HAaCUYEHHS JJIA MOMEPEKEHHS 3apOCTaHHS TPyO
KapOOHATOM KaJIbLIil0 BOJY CJIiJl 0OpOOIATH KUCIOTOO (CipyaHO0 ab0 COJSHOI), Te-
kcametadocharom abo TpurnomidochaTom HATPIFO.

Jo3y kucnotu (y po3paxyHKy Ha TOBapHHM IMPOAYKT) CIifl BU3HAUaTH 3a (Hop-
MYJIOIO

e = 100 0y I €gppe
C

3
, MT/1IM”, (3.14)
KHC
1€ Oy - KOEDILIEHT, SKUH BU3HAYAIOTH 32 HOMOrpamoro Ha puc. 3 [1, lomarok 5];

. e 3
JI — my>XHICTh BOJIM JI0 CTa01I13aiiHOT 00pOOKH, MI-€KB/JIM " ;
€xenic - CKBIBAJICHTHA Maca KHUCIOTH, MT/MT-€KB (IS cipyaHOi KHCIOTH — 49, mis

coysiHol — 36,5);
Cpc - BMICT aKTHBHOI YaCTHHH y TOBAPHOMY IIPOAYKTI, %o.

Hosy rekcameradocdary abo tpunomidocdary HaTpiro (y po3paxyHKy Ha
P,0s) cning npuitmat:

- JUTs TOCTIOAPCHhKO-TIMTHUX BOJOIPOBOIIB — HE OljbIe 2,5 Mr/am° (3,5 Mr/am°

y po3paxyHKy Ha POy,);

- JUIA BUPOGHUYMX BOJONPOBOIIB — JI0 4 MI/IM’.

[Ipy HeraTUBHOMY 1HJEKCI HACMYEHHS BOJAU KapOOHATOM KajbLilO0 AJIA OTPH-
MaHHsI CTaOUIbHOI BOJU CJIiJl mepeadadatu ii oOpoOKy JTy>KHUMHU peareHTamu (Bar-
HOM, COJIOI0 a0 UMM peareHTaMu CyMicHO), rekcametadocharom abo Tpumnosmido-
charom HaTpio.

Jlo3y BarHa cJiiji BU3Ha4aTH 3a HopMyIIor0
N =28y K, - JI, mr/mv’, (3.15)

3
ne - no3a BanHa y po3paxyHky Ha CaO, mMr/nm’;
By - KoedimieHT, AKMi BU3HAYAIOTh 32 HOMOrpaMmoro Ha puc 4 [1, HonaTok 5] 3a-

nexHo Bix pH Boau (10 crabimizariiiiHoi 00poOKH) Ta 1HAEKCY HACUUCHHS J;

K - koedili€enT, sSKuii 3aeKHUTH Bill TEMIICPATYPH BOIH: IPHU t=20°C - K;=1, npu

t=50°C - K¢=13.
o3y conu y po3paxyHky Ha Na,COj; ciig mpuitmatu B 3-3,5 pa3za Ouibliie 1034
BanHa y po3paxyHky Ha CaO.
Sxmo 3a popmynoro (3.15) noza Banna [;/28, MF—CKB/)IM3, OUIbIIIE BEJIUYUHA
d j;, IKy BU3HA4aIOTh 32 (OPMYJIOIO

CO2 5
d;=0,7- > + JI |, Mr-exB/om’, (3.16)

18



TO y BOJy, KPIM BalHa y KUIBKOCTI d j, CIIiJi BBOAUTH TaKOX COLY, 03y AKOI BU3HA-
4aroTh 3a (PopMyII010

b
de = 2_86_dn 100, mr/m. (3.17)

Cnin nepeadadyatvi MOXKJIUBICTh OJTHOYACHO 31 BBEACHHSIM JIY>KHHX PEarcHTIiB
no3yBatu rekcameradocdar abo tpumnomidocdar Hatpis gozoro 0,5-1,5 mr/a (y pos-
paxyHky Ha P,Os) — 115 miBUILIEHHS CTYNEHIO PIBHOMIPHOCTI PO3IOIJICHHS 3aXHC-
HO1 KapOOHATHOI TIJTIBKY T10 JOBXKHHI TPyOOIIPOBOTY.

Cxema npucomyeannsa 6anHAHO20 M0OJ10Ka TIOKa3aHa Ha puc. 3.4.

S

— 4.2 — 2 T91 —
_ - - - Jo micus
1 3 - - BBEJIEHHS
A — , —
A0 A0

EDVSan

Puc. 3.4 — CxeMa npurotyBaHHs BalTHSIHOTO MOJIOKA:
B0 — Bogonposia; A0 — nmosiTponposia; T91 — BanHsIHE MOJIOKO;
1 — ckian BamHa; 2 — BartHOTacuika; 3 — 6aKk MIITHOTO PO3YMHY BaIllHA;
4 — Hacoc IS TIepeKadyBaHHs MIITHOTO PO3YMHY BallHA,
5 — 6ak 5%-HOro po3unHy BamHa; 6 - HACOC-/103aTOp; 7 — MOBITPOIyBKa

3.2.4. 3He3apaskeHHsI BOAH

Meton 3He3apaXeHHs BOJIU MPUIMAaIOTh 3 YpaxyBaHHSIM SIKOCT1 IPUPOIHOT BO-
I, cnocoOy i OYMCTKH, HAAIMHOCTI 3HE3apa’kKeHHS, MOXJIMBOCTI 3aCTOCYBaHHS 1
30epiraHHs peareHTIB JJIs 3HEe3apa’KeHHS 1 TEXHIKO-€KOHOMIYHUX PO3PaxyHKIB.

Haii011p11 yacTo Ha rocnolapChbKO-MUTHUX BOAOMPOBOAAX ISl 3HE3APAKECHHS
3aCTOCOBYIOThH XJIOPYBaHHS 3 BUKOPUCTAHHSM PiKkoro abo razomnoaionoro xjiopy. Ha
CropyAax HEBEJIUKOi MPOJYKTUBHOCTI, a TAKOX JUJISl 3HE3apaKEHHS MIA3€MHHUX BOJ
MOKe OyTH BUKOPHUCTAHE XJIOPYBaHHS TIMOXJOPUTOM HATpPito a00 OaKTepUIUMIHE BU-
IIPOMIHIOBAHHS.

Merton 3He3apakeHHs puitMaeMo 3riaHo 3 [1].

J103y XJIOpBMIIYIOUMX peareHTiB (3a aKTUBHUM XJOPOM) IPH MONEPETHHOMY
XJIOPYBaHH1 Ta JUIsl MOJIMILEHHS MPOLECy KOaryJtoBaHHS Ta 3HEOApBIICHHS BOAM, a
TAKO’K TSI IIOKPAIICHHS CaHITAPHOTO CTaHy CIIOPYA ciiig mpuitvary 3-10 mr/mm® [1].
Pearentu ciin BBoguTH 3a 1-3 XB. 10 BBE/I€HHS KOAryJISIHTIB.
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J103y XJIOpPBMIIIYIOUMX PEAreHTiB (3a aKTUBHUM XJIOPOM) IIPU XJIOPYBaHHI ITicC-
n1s GiNBTPYBAHHS CJTiji IPHIAMATH [T BOJ IOBEPXHEBHX uKepen 2-3 mr/am’ [1].

Jlnis 3He3apakeHHs nependadeHa XJIopaTopHa YCTAHOBKA 3 BaKYyMHHMMH Ia30-
J103aTOpaMH, PO3PAaXOBaHA HA TONEPEJHE XJIOpyBaHHS 103010 JI;,=5 mr/am’ i BTO-
pHHHE XJI0pyBaHHS 103050 [, =3 Mr/am’ [1].

HeoOxinHy BUTpary XJIOpy BU3HAYMMO 32 (POPMYJIOIO

q.Q A, -Q
p = Ix “oc | 72X TOC yr/rop, (3.18)
X 1000-24  1000-24

=17,65+10,59 = 28,24 xr/rox abo 677,76 kr/mo0.

My =M, +M

5-3530 3-3530
X = +
1000 1000
BianoBigHo HE0OXi11HA KIJIBKICTh PIKOTO XJIOPY HA MICSIlb
My =30-677,76=20332,8 kr.

XJ0p Ha CTaHINIO JOCTABISIIOTh y KOHTeHepax (6oukax) micTkicTio 1000 i i
30epiratoTh Ha ckiami. Yepes Te, M0 Maca piIKoro xjopy B Ooulli ckiagae 1250 kr,
TO Ha ckJaai Mae 30epiratucs 20332,8 / 1250 = 17 6ouoxk.

[lepeTBOPIOIOTH PIAKUI XJIOp y ra3onoAiOHUN y BUIIAPHUKAX 3MIEBUKOBOIO
TUITy. XJIOp-Ta3, 0 YTBOPUBCS, TPOXOIUTH Yepe3 0aJoH-TPSI3bOBUK JI0 XJIOPATOPIB,
SIKUMH JTO3YIOTh XJIOP. 3 XJIOPATOPiB BUXOIUTH XJIOpHA BOJIA, sIKA TOJAETHCS B 00PO-
0JII0BaHy BOJY.

Butpaty Bomu m1si poOOTH XJIOpaTOpiB MEPBUHHOTO XJIOPYBaHHS MOXHA BH-
3HAYUTH 32 POPMYIIO0

o Ay Qoc Ky 5:84720.0,6
Ix 1000 1000
ne Ky - pospaxyHkoBa BHTpaTa BOIu U1 pobotn xjopatopis [1], 0,6 M Ha 1 Kr

=254,17 M/1ib, (3.19)

XJIOPY.
Butpary Boau 11t poOOTH XJIOpaTOPiB BTOPUHHOTO XJIOPYBaHHS BU3HAYAEMO
3a (hopmyioro

H, Q +Q  +Q +Q,. JK
QZX — 2X( I10J1 BKlOOOHAA IX) X , M3/,Z[i6, (320)
0, - 3.(80000 + 135,281;;32,5 $25417)06 _4e 0o

Xopatopu oobupaemo 3a JJooamkom 6.

JUJisi IepBUHHOTO XJIOPYBAaHHS MPUUHATI TpU BakyyMHHX xJyioparopu JIOHII-
100 (oguH 3 HUX pe3epBHUMN) NPOAYKTUBHICTIO 10 Kr/roa KoxHUM. [ BTOPUHHOTO
XJIOPYBaHHSI MPUMHATI JBa XJOPATOPHU TaKOi X MapKu MpoaykTuBHicTiO 10 kr/rox
koxxHuit. [IpoaykruBHicTs xsopatopiB JIOHII-100 3minroetses Big 1 go 12 kr/rox
3QJIEKHO BiJ MaTepiany MOIJIaBIs B poTaMeTpi.

X7nopHa Boja MOJAEThCS B OOpOOJIOBaHY HaMIPHUMU TYMOBHMH pPyKaBaMH
BHYTPIIIHBOTO JiamMeTpa 25 MM, 110 MPOKIaAeH] M 3emiiero y QyTispax 3 azdecto-
IIEMEHTHUX TPYO.
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3.3. CxiuaganHga 0aJJaHCOBOI CXeMHU

bamancoBa cxeMa € 6e3MacmTabHOIO 1 TTOKa3ye HAIXOKEHHS 1 PO3IOIII BH-
TpAT BOIM i CTOKIB (y M’/106) MiX Pi3HUMH CIIOPYAaMH.

Ckiaganss 6amaHCOBOI CXEMH MOYMHAIOTH 3 OCTAaHHBOI CIIOPY/IU 33 XOJIOM Y-
Xy BOJIM Ta MPOJOBKYIOTh OJHOYACHO 13 PO3paxyHKaMU CIOPY/I.

Butpara Boam, 110 HaAXOAUTH BiJ HACOCHOI CTaHIIi 2 MaiOMy, TOPIBHIOE 3a-
JaHIi y BHUXIJHUX JAaHUX KOPHUCHIM NPOJYKTUBHOCTI BOJAOOYHMCHUX  CHOPYA

QKop =80 trc. M/1006.

Butpara Boau, 1110 HaIXOAUTH 10 HACOCHOI CTaHIII1 2 MiAiOMY, TIOPIBHIOE
Qucon = Quop * U + Lok T Qraa * Rn = |
=80000+399,17+135,28+132,5+ 0=80666,95

Burpara Boau, mo Haaxoauts 10 PUB, nopiBHioe
QP‘—IB = QHC2H + anb =80666,95+3110=83776,95;

e Qn o BUTpaTa BOAM, HEOOXIAHOI IJIsi TpOMHBAHHS (DUIBTPIB, M3/z(06.; BU3HA-

YaloTh MPHU PO3PaXyHKY MIBUIKUX (PLIBTPIB.
Burpara Boau, 1110 HAAXOAUTh HA (PUIBTPYBAHHS, JOPIBHIOE
Q(b - QKop * QBK * QHAA * QBHI - Qxl - Qn(b N QP‘-IB _(QJI2 +Qx2) .
=83776,95—-(0+145)=83631,95

Butpara Boam, 1110 HaaXOAWTh Ha BIJCTOIOBaHHS (40 BIICTIMHHUKIB Ta KaMmep
YTBOPEHHS IJIACTIBIIIB), TOPIBHIOE

QBiI[CT - QKyH - Qcp _QHAA2 + QO.BiI[CT

e QO.BiI[CT.
M°/106.; BUSHAYAIOTH [IPH PO3PAXYHKY BiACTiHHHKIB.
Burtpara Boau, 110 HaAXOAUTH 10 3MIlTyBava, TOPIBHIOE
QB.3M = QKyn _QHAAl =84866,45—-132,5=84733,95;

Burtpara Boau, 1110 HAIXOIUTH BiJl B0JI03a00py B HACOCHY CTaHIIitO I migiomy
JIOPIBHIOE

=83631,95-0+1234,5 =84866,45;

- BUTpaTa BOAM, IO CKHUJAETHCS Pa3oM 3 0OCaJIOM 3 BIJICTIHHUKIB,

Qucin = am _(Qn(b Qe +Quy + Q) =

=84733,95-(3110+135,28+0+254,17) =81234,5 ’
banancoBa cxemMa [ 1TaHOTO PO3pAXyHKY IIPUBEAEHA HA pucC. 3.5.

3.4. Po3paxyHoOK mBHAKHUX QijIbTPiB

Jlo mpOoeKTyBaHHS MPUMHATI OJAHOIIAPOBI MBHIKI (PUIBTPH 13 3aBaHTAKECHHIM

PI3HOI KpYMHOCTI. 3aBaHTaKE€HHs (LIbTpa MPUKUHATE 3TiAHO 3 HaHuMH [1, Tabn. 21]
(Llooamox 7).
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HacocHa cTaHulA
L 2 MigHomy
4 80666, 95

BOOO0
Puc. 3.5 — banancoBa cxeMa BUTpAaT BOAU BOJOOYUCHUX CIIOPY .

Bucora ¢inbrpyroyoro mapy 3 kBapuoBoro micky 1800 mMm 3 MiHIMaabHUM
niameTpoM 3epeH - 0,7 MM, MakcuMalbHuM - 1,6 MM. ExBiBaneHTHUI J1aMeTp 3epeH
d,=1,0 MM, koediienT HEeogHOPIAHOCTI - 1,7. IlinTpuMytoUl mapyu MarOTh 3arajibHy
BucoTy 500 MM, KpynHICTh 3epeH - 5-40 mm [1].

[Tnomty ¢inpTpyBaHHs 3HAXOIUMO 32 (HOPMYIIOIO
Qrop T Qp +ran *Qux

= 21
m-V_ -36-n-W-t,.—n-t, -V M (3-21)
pPH 1 2 'pH
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BuxigHa - S -
—>
BoAa
Bopaa nicnis i
nPOMMBaHHA —— T
MpomuBHa e nICOK Sriretesie
BOAa 0000000 I' 0 59959,
. % ae/u
®inbTpoBaHa 30%0 %0 G0/ PA8II 100500 G
sona - o Omm oo o O—0 0]

~

1

4

Puc. 3.6 - Cxema mBUIKOTO GTBTPY 3 KBAPIIOBUM 3aBAHTAKEHHSIM:
1 — po3noninpua TpyOUacTa cucrema; 2 — 00KOBUN KapMaH;
3 —xomo00a JIst po3MOALIEHHS] 00pOOIIOBAHOT BOJM Ta BiABEACHHS TPOMUBHOT;
4 — BiIBIIHUI KaHAI

JIe M - TPUBAJIICTh POOOTH CTAHINT MPOTATOM 00U, TOI.;
VpH - pO3paxyHKOBa IIBHJKICTh (UIBTPYBAHHS IMPU HOPMAIBLHOMY PEXHUMI, M/TO,

npuiMaeThbes 3riaHo 3 [1, Tadn. 21] (Jooamok 6);

n - KUIBKICTh MMPOMUBAHb KOXKHOTO (UIbTpa 3a A00Y MPH HOPMAIBHOMY PEXKHUMI
eKCIUTyaTarlii;

W - iHTeHcuBHiCTH IpoMEBaHHS, /cM” [1, Tabm. 23] (Jooamok 6);

t- TPUBAJIICTh MPOMMBAHHS, ro/. [1, Tabu. 23] (Jooamoxk 6);

t - 4ac mpocToro ¢b1IbTpa B 3B'SI3KY 3 MPOMUBAHHSAM, TO/I.

~80000+135,28+132,5+254,17 80654,23

 24-8-3,6-2-16-0,1-2-0,33-8  175,2
KinekicTs (u1bTpiB BU3HAYAEMO 32 (POPMYII0IO

:%f:%,/460,35 ~10,7. (3.22)

[Tpu BuOOp1 KIIBKOCTI (IABTPIB CIIA TAKOX BPAXOBYBATH OCOOIUBOCTI KOM-
MOHYBaHHS CTaHI1, TOMY KUIbKICTh TPUMHATUX (DUIBTPIB MOKE OyTH SIK OlIbIIE, TaK
1 menmie N. OiapTp MOXKe MaTH po3Mipu, kpatHi 1,5 m. [Tnoma onnoro ¢ineTpy mMae
6y He Ginbure 120 M.

[Tpuitmaemo 10 ¢inbTpiB 3 po3mipamu 6X9 M, mioma KoxHOro gpuistpa f=54
M° (oBuHHA Gyt Ginbine 460,35 : 10 = 46,035 M”). BU3HAYMMO WIBHAKICTD (BinbT-
pyBaHHS IIPY HOPMAJIbHOMY peskuMi — 1 GuIbTp y npomuBanHi - Vi 1 npu gopcosa-
HOMY peXuMi — 2 GIUIBTPH HE MPAIoTh (OAWH y TPOMUBAHHI, IPYTUH B PEMOHTI) -

V(b:

=460,35 M°.
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(Qnon * QBK * QHAA " QXI) _ 80654,23
24-f-(N-1) 24-54-(10-1)
(Vg =6-8 m/rox [1, Tabu. 21] (Jooamox 6));

_ (Qnon * QBK * QHAA " QXI) _ 80654,23
iy 24.f-(N-2) 24-54.(10-2)
(Vg =7-9,5 m/rop [1, Tabn. 21] (Jooamox 6)).

[IBuakocTi GiMBTpyBaHHSA HE TIEPEBUINYIOTh TPAHUYHO JOIMMYCTUMUX BEITHYNH
(iHakue Tpeba 30UIbIIYBAaTH KUIBKICTh (PUIBTPIB a00 IXHI pO3MIpH).
KinpkicTh IpOMUBHOI BOJIU, HEOOX1AHOT 1JI OHOTO (DUIBTpA TOPIBHIOE
qu:f-W=54-16:864 /e =3110 m*/rop. (3.25)

JIns pIBHOMIPHOTO PO3MOJUTY TTPOMHUBHOI BOJM B HUXKHIM 4YacTUHI 301pHOTO
KaHaly (QUIbTpa BIAIITOBYIOTh TIYyXUW PO3MOAUTFYUHN KaHa MPSIMOKYTHOTO Tepepi-
3y, JI0 SIKOT'O IMiABOJAUTHCS TPYOOIPOBIT MPOMUBHOI BOJIH.

JIyist BUaneHHs noBitTps 3 TpyOONpoBOIy, 1110 MOJA€ BOAY Ha MPOMHUBAHHS (i-
ABTPIB, Y MIABUIICHUX MICHAX PO3MOIUIHUOI CUCTEMH NEependavacThCcsl yCTaHOBKA
CTOSIKIB 3 aBTOMAaTUYHHUM MPUCTPOEM JIJIsI BUITYCKY TIOBITPSI.

30ip 1 BiaBeAeHHsS 3a0pynHEHOi BOAM IMPH MPOMHMBAHHI MIBUAKUX (IIBTPIB
3M1MCHIOIOTHCS 32 JIOTIOMOT'OK0 0JIO0IB, pO3TAIlIOBAaHUX HaJ MOBEPXHEI0 (LIBTPYIO-
YOro 3aBaHTAXKEHHSI.

[Ipu mpomycky NpOMHBHOI BOAM Tpeba BpaxOBYBaTH BTPATH HAIOpy, IO
CKJIQIal0ThCS 3 TAKUX BEJIMYMH:

- BTpATH HAIMOpy B OTBOpax TpyO po3MOALIBYOI CUCTEMHU (DUIBTPA;

- BTpaTH Hanopy y GuIbTpyrouoMy Iapi;

- BTpaTH HAIoOpy B TPaBifHUX MIATPUMYIOUYHX IIapax;

- BTPATH HAMopy B TPyOOMPOBOIi, 110 MOJA€ IPOMUBHY BOJLY.

HiameTpu TpyOOTpPOBOIB, AKi MiIBOJSATH OCBITIIOBAHY 1 MPOMUBHY BOJY 1 Bi-
JBOJISITH TIPOSICHEHY 1 BOJTY TICHS MPOMHUBAHHS, MOXKYTh OyTH BU3HAUEHI 3T1HO 3 [5]
BIJIITOBITHO JI0 33JJaHOT BUTPATH 1 MBUIKOCTI PyXy BOJH, IO PEKOMEHTY€E€ThCS.

Vg = =6,9 M/ros. (3.23)

=7,8 m/ron. (3.24)

3.5. Po3paxyHOK ropu30HTAJILHUX BIACTIHHUKIB
TAa KaMep YTBOPEHHS IIACTIBIIB

['opuzoHTaNBbHI BIACTIMHUKKA 3aCTOCOBYIOThH I OCBITJIEHHS BOau 10 8-12
MI/IM 32 3aBUCITAMHE PCYOBHHAMH.

VY naHomy MpPOEKTI MPUUHATI TOPU3OHTAIBHI BIACTIMHUKK 3 BOYJOBAaHOIO Ka-
MEPOIO YTBOPEHHS IIJIACTIBIIIB.

3.5.1. Po3paxyHoK BiaCTIiHUKIB

CriouaTky BH3HA4a€MO KUIBKICTh BOJAM, IO HAAXOAWUTH Yy BiACTIMHUKH. BoHa
JOPIBHIOBATUME CyMi BUTpATH BOJH, IO HAIXOAWUTh Ha (UIBTP, 1 BOJAHU, IO CKUA-
€THCS 3 BIICTIMHHUKA Pa30M 3 0CAJIOM.

3HaX0JIMMO BUTPATY BOJIU, IO CKUJIAETHCS pa30M 3 0CAJIOM 3 BiJICTIMHUKIB.
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O0’eM 30HM HAKOTIMYCHHS 1 YITUTBHEHHS 0CaTy

Q. (C-m)-T
_ “oc 3
W3.H. = NG , M, (3.26)
ne C - 3arajibHa KUJIbKICTh OCajy, 1110 YTBOPUBCS Y BIICTIMHUKY, MI/JI:
C=M+K-Ig +0,25-11+ B, mr/n, (3.27)

ne M - MmacoBa KOHIIEHTpAIIisl 3aBUCIINX PEUOBUH y BUXIIHIN BOII, F/M3;
K - mepexknaauuii koeQilieHT, SKUH JUIsI OYMLIEHOTO CyJb(aTy aJtOMIHIIO TOpiB-
Hroe 0,55;
B - KUIBKICTh HEPO3UMHHUX PEUOBHUH, ITI0 BBOISITHCS 3 BAITHOM IS Ty KCHHS
BOJH, MI/JI:
B=(1-04)-Ig, (3.28)
ne g - nosa Banna, mr/x; 0,4 - Bmict CaO y BamHi;
m - MacoBa KOHIICHTpAIlisl CyCIeH31i y BIJICTOSIHIN BO1, MI/JI;
T - mepiog poGOTH MIX CKHIaHHSAIMHU ocany, Ai0, 7' =1 mi0;
N - KUIBKICTB BIICTIHHUKIB, IPUAMAETHCS PIBHOIO KUTBKOCTI (DUIBTPIB;
§ - cepemHs KOHIEHTpALIiS YIiIbHEHOro ocay, r/M° [1, Tabm. 19]
B=0, Tomy mo [;=0;
C=242+0,55.84 + 0,25.45 + 0 = 299,45 r/m’;
_ 84722 (299,45-8)-1

W,y = =82,3 M.
3H- 10-30000
O06'em ocapy, 1110 HAKOMUYYETHCS MPOTATOM J00M Y BCiX BIICTIMHUKAX:
Wy =W, N=823:10=823 . (3.29)

Butpaty Boau, 110 CKHIA€ETHCS Pa3oM 3 0CaJOM 3 BIICTIHHUKIB, 3HAXOUMO 32
dbopmyI010

QO.BiI[CT. - KP ERE M’/ 6, (3.30)

ne Kp - KOe(IIEHT pO3BEACHHS OCay, MPUUHATHN 3T11HO [1].

_15.997— 3
Qq pincr, =1-3-823=1234,5 M'/1iG.

Burtpara Boau, 1110 HAAXOAUTH Y BIJCTIMHUKH 1 KAMEPU YTBOPEHHS IJIACTIBLIIB

— — — = 3 1
Q = QKX = Q‘b + QO.BiI[CT. =83631,95+1234,5=84866,45 m"/ni6 (3.31)

a60 3536,1 m*/ro.
[TpuitMaeMo 10 MPOEKTYBaHHS TOPU3OHTANIbHI BIICTIHHUKHU 3 PO30CEPEIKEHUM
3a IJTOMICI0 300pOM BOJIH.
[1no1ma ropu3oHTaIbHUX BIACTIHHUKIB Y IJIaH1

Q .
F—q. BlOCT. 2 330
o —3’6_U0 , M7, (3.32)

ne o - KoedilieHT, 0 BPaXxOBY€E 3BaKYHOUUH BIUIMB MOTOKY, JJIS BIJICTIMHUKIB 3

BIJICT.

po3ocepeKeHuM 300poM BoJu o =1;
U 0" riipaBiiuHa KPYMHICTh CYCIEH311, MpuiMaeTbes 3rigHo 3 [1].
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3536,1

_ 2
W—1637,1 M.

F=1

[[InpuHa BiACTIHHUKA

Q..
B. = BIICT. '\, (3.33)
BIACT. 36.V -H-N

cp

ne ch - cepeHs TOPU30HTaIbHA MBHUIKICTh PyXy BOAM Y BIACTIHHUKY, MM/C [1, .

6.68];
H - cepenns Bucora 30HH OCaIKEHHS, M.
3536,1
. = =5,61 m
BIACT. 36.7-2.5-10
[Ipuiimaemo B _. =6 M.
BIJICT.
JloB)xmHA BIACTIMHUKA
sirer. =5 F = 10371 973w (3.34)
' BimcT. 6-10
IIpuiimaemo L . =30 m.
BIiJICT.
Bucota 3001 HaKOUYEHHS OCaTy
\\/
Hypy =1 3.H. N 825 027 wm. (3.35)
BimCT. 30-10

[Mpuitmaemo Hy; ;=1 wm.

3arajibHa BUCOTA BiJICTIMHUKA J0piBHIOE 2,5 + 1 = 3,5 m.

Bupanenns ocany 3 BIACTIHHUKIB Mepen0avyaeThes TiAPaBIidHAM CIIOCOOOM 3a
JIOTIOMOTOI0 JiipyacTux TpyO. Y KOKHOMY BIJIUICHHI IO JHY BIAIITOBYIOTH JBI TPY-
Ou Ha BijcTaHl 3 M OJIHA BiJl 0JHOI. BujaneHHs ocaay BUKOHYIOTh 0€3 MPUITMHEHHS
pobotu BiAcTiiHUKIB. KiNbKICTh OCaly, 10 CKUIAETHCS BiACTINHUKAMU, BU3HAYAEMO
3a (hopmyioro

b~ Qiner TCT™  84866,45-1-(299.45-8)
oc N-1000-1000 10-1000-1000
30ip MpOsSICHEHOT BOAM PO30CEPEHKCHUMN, 3MIMCHIOETHCS TOPU3OHTATHLHIUMH TTi-
JIBICHUMH >K0J100aMH 13 3aTOIJIEHUMHU oTBOpamu aiametpoM 30 mm. XKoobu BcTaHo-
BJIIOIOTH Ha JAUISHIN B 2/3 HOBXXUHHU BiACTITHUKA BiJ TOPIEBOI CTIHKU. BUKOpUCTOBY-
€TBHCSA K000 MPSIMOKYTHOTO TIEpepi3y.

=247 1. (3.36)

3.5.2. Po3paxyHOK KaMepH YTBOPEHHS IUIACTIBUIB

[TpuitaaTa 10 TPOEKTYBaHHS Kamepa YTBOPEHHS IIACTIBINB 13 MIApOM 3aBUC-
JIOTO OCajay 3 PO3MOJALIOM BOJM 3a IUIOMICI0 KaMepH 3a JOMOMOIo mnephopoBaHuX
KaHaJiB. Kamepu 1150T0 THITY 3aCTOCOBYIOTH ISl BOJ CEPEIHBOI KATaMyTHOCTI Ta Ka-
JaMyTHHX BOJI.

KinbkicTe Kamep yTBOpPEHHS IJIACTIBIIIB NyrI MPUIMAEMO PIBHOIO KUTBKOCTI

TOPU30HTATBHUX BIJICTIMHUKIB - 10.
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Butpara Boau Ha 1 kaMepy JHOpIBHIOE
Ay =Q

. /N. _=84866,45/10=8486,6 m*/1i6 = 353,6 M’/rom. (3.37)
BIACT. yII

Puc. 3.7 - BOynnoBaHa kamepa yTBOPEHHsI IJIACTIBIIB 13 3aBUCIUM OCAIOM:
1 — xamMepa yTBOPEHHS IJIACTIBLIB; 2 — TOPU30HTAIBHUI BIACTIHHUK; 3 — TIpYaCTHA
KaHaJl JJid CIyCKy ocany; 4 — BUIIYCK OCaay 3 BIACTIMHMKA; 5 — Moava BOAU Yyepes
BOJI0371UB; 6 — mmbep; 7 — KaHaJ 31 3MilIyBava

Buxonsuu 3 sikocti Boau (cepeaHbOT MyTHOCTI), IIBUIKICTh BUCXITHOTO MTOTO-
Ky 3rigHo 3 [1] mpuitmaemo 1,6 mm/c.
[Tnoma kamepu yTBOPEHHS TIACTIBIIIB

q
For=— b M (3.38)
yII ] s D

3,6-V

ne VK - IIBUJIKICTh BUCX1JHOTO IMMOTOKY BOJIU Y BEPXHBOMY Tepepi3i, MM/C.

Bucxigny mBHAKICTh pyXy BOJIW IMPUHAMAIOThH 3a M. 6.56 [1] mpu OCBITJIEHHI
BOJI cepeHboi KajgaMmyTHOCTI — 0,65-1,6 mm/c, ais kanamyTHux Boa — 0,8-2,2 mm/c.
Buxoasun 3 skocTi Boau (CepenHbOi MYTHOCTi), IIBHJKICTh BHCXITHOTO MOTOKY
npuitmaemo 1,6 Mmm/c.
_353,6
M 36-1,6
Posmipu kamepu mpuiiMaeMo Taki: mupuHa 6 M (3a HIMPUHOIO BiJICTIMHHKA),
moBuHa 61,39 /6 =10 M.
['mubuHy xKamMepu BU3HAYAIOTH, BUXOASYM 3 BEJIMUYMHU BHUCXITHOT IIBHIKOCTI
BOJIY 1 4acy nepeOyBaHHS BOAM B Kamepi

60-V -t 16-
Hyn _ K _ 60-1,6-30 _29 M,
1000 1000
ne t - yac nepeOyBaHHs BOJM B KaMepl YTBOPEHHS IUIACTIBIIB, XB.; IpUiMal0Th t=20-
30 xB.

Ipuiimaemo Hypy =3 M, Tox1i 06’ eM Kamepu nopisHioe Wiy =6-10-3=180 M,

= 61,39 M°.

a ¢pakTUUHUN yac nepeOyBaHHs BOJU B KaMepl YTBOPEHHSI IJIACTIBIIIB

t= Wiex _ 180.0 0,5 ron=30xB. > 20xs.[1], (3.39)
dgx  353.,6

[ITap 3aBucnoro ocaay npuitmMaemo 2,5 M.
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Posmoain Boau 3a miomier0 KaMepu yTBOPEHHS IUIACTIBIIB MepeadadeHuil 3a
JI0TIOMOT010 TIEp(POPOBAHUX PO3MOAUILHUX TPYyO 3 OTBOpaMH, CIPSIMOBAHUMHU TOPH-
30HTaJIbHO. Y KOXHIM KaMepl po3MIlIyIOTh ABl TpyOH Ha BiJICTaHi 32 OCSIMHU 3 M 1 JI0
ctin 1,5 M. [Tnoma oTrBopiB AlameTpoM 25 MM y CTIHII NepPOpPOBaHOI PO3MOALIBHOI
TpyOu cknagae 30-40% muioli ii monepevyHoro nepepisy.

3 KaMepH B rOpU3OHTAJIBHUIN BIACTIMHUK BOAY B1IBOASTH HaJ 3aTOILIEHUM BO-
N03J1IMBOM. Bepx CTIHKM BOJO3JIMBY pO3TAallIOBYIOTh HU)KYE PIBHS BOJAU Yy BIJICTINHU-
Ky. 3a CTIHKOIO BOJIO3JIMBY BCTAHOBIIIOIOTH IIJBICHY NEPETOPOJKY, 3aHYpEHY Ha Y4
BHUCOTH BIACTIHHHUKA, 00 BIAXWIATH MOTIK Boau MoHU3Y [1]. IlIBUaKiCTh MiX CTiH-
KOIO BOJIO3JIMBY 1 MEepPeropoakoro mae 6ytu He Oibie 0,03 m/c.

3.6. Po3paxyHok 3mMilnyBa4iB

BepTukanbHi 3MmilryBadl BUXpPOBOTO TUITY 3aCTOCOBYIOTH B pa3i HaJAXOKEHHS
Ha OYHMCHI CTIOPYJIM BOJU 3 KPYIMTHOAUCTICPCHUMH 3aBUCIMMH YaCTKaMU. 3a KOHCTPY-
KII1€10 BEPTUKAIBHUN 3MIILITYBay — 1€ pe3epByap Kpyrioro ado NpsMOKYTHOTO (KBaj-
PaTHOTrO) MOMEPEYHOTO Mepepi3y B IUIaHI 3 KOHIYHUM a00 MmipaMigaibHUM JTHUILEM.

Buxingna Bosia moaeThbes 10 HXKHBO1 YACTUHU (JIHUINA) 3MilTyBaya, 1€ B TPY-
OompoBij Moja4yl BOJAU BBOJATH peareHTH. [loTiM Boda migiiMaeThbCs 31 MIBUAKICTIO,
[0 TIOCTYTNOBO 3MEHIIYEThCS. Y BEPXHIM 4YaCTHHI 3MIllyBaya PO3MIIIEHI JIOTKH 3
OTBOpaMU abo JipyacTi Tpyou ajis 300py BOAM.

TpuBanicts nepeOyBaHHS BOJW y 3MilllyBadl CTAHOBUTH 1,5-2 XB.

Biamosinuo no m. 6.45 [1], miamMeTp BXiJHOTO OTBOPY B 3MIITyBad MPUHMAIOTh,
BUXOJAYM 3 BEJIMYMHM IIBUAKOCTI pyxXy Bomau 1,2-1,5 m/c, MIBUAKICTH BUCXIAHOTO
pPyXy BOJAM y BEpXHIiil 4acThHI 3MinlyBada (IiJ BoA030ipHUM mpuctpoeM) — 30-40
MM/C, a B KiHIIl BOJ0301pHOTO jJoTKa — 0,6 M/C.

PospaxynkoBa Butpata 84733,95 M>/1i6 a6o 3530,6 m’/ron, aGo 980,7 /c.
3minnyBay, KBaJpaTHUN Yy TUTaHI, CKJIQJA€ThCsl 3 MPSIMOKYTHOI BEPXHbBOI 1 Mmipamija-
JIbHOI HUKHBOI YaCTHH.

B3M
. PiBeHb h =03 m
Binsenenns BOIH
g(c)m;neﬂm 4, =0,07 m
8 h.=0,4 M
TIPU3M b= =
0,4m| =
W T :
— 2 T
0-45° T g
T
d
.Tp

ITonaua 1
BOAU
Puc. 3.8 — Cxema BepTHKaIbHOTO 3MIlTyBaya
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Po3paxyHKOBa BUTpATa OJHOTO 3MillyBaya Mae 6yTH He Oinbme 1500 M /rog.
a60 0,416 m’/c.
[1n0111a TOPU30HTAIBHOTO EPETUHY Y BEPXHIN YaCTHHI 3MIlIyBaya
£y = \761.3—1314, W, (3.40)
B V3M
ne Vg - IIBUIKICTH PyXy BOAM Ha PiBHI BOJI0301pPHOIO JOTKA, 25 MM/C;

N\ - KUIBKICTh 3MIITyBaYiB, IPHEMAEMO 3.

3530,6 2

=———"—=131w™".

B~36.253

[lInpuHa BEpXHKOi YaCTHHU 3MillyBada B, = /fB =,/13,1=3,6 m.

TpyOompoBiz, 1m0 mojgae oOpoOIOBaHy BOJY B HIDKHIO YaCTHUHY 3MIIIyBaua,
Mae BHyTpimHiN giametp 500 MM, 30BHINIHIN — dTp =530 mMm. Po3mip y mmaHi HIK-

HBOT YaCTHHU 3MilllyBaua B MiCIli MPUMUKAHHS I[bOTO TpyOorpoBoxy O6yne 0,53x0,53
M, a TIIOIIA HIDKHBOI YaCTHHH ycideHoi mipaminu ckaage 0,281 m>.
IpuiiMaeMo BennuuHy neHTpansHoro kyta 40° (3rizHo m. 6.45 [1). Toxi Buco-
Ta HUKHBOI (I1paMiJaibHOI) YACTUHU 3MIlIyBaya JOPIBHIOBaTUME
B- 3,6—0,53
_(B-0.53)_( )43 .

H = 3.41
[ToBHMIT 00’ €M 3MilTyBaya CKJiaae
-t .
W, = damt 353062 59, 5 (3.42)

3M =
60- N,y 60-3
7€ ¢ - TPUBAJIICTh 3MIIITyBaHHS PEareHTy 3 Macolo BOJH, 2 XB.
0O0'eM HIKHBOT MipaMigaabHOT YACTUHU 3MIlTyBaya

B 1 B .
Wiy =3H (8, 6, fF .fH)_5-3,61.(13,1+0,281+1/13,1.0,281)_21,9 M,

O06'em BEpXHbOI YACTUHU 3MILITyBaya
Wp =W,y — W =39,2-21,9=173 v’.
Bucora BepxHbOi YaCTUHM 3MillTyBaya
=W_/f =173/13,1=13 ™
pU3M B' B

(mae O6ytu Big 1 1o 1,5 m (1. 6.45 [1]).
[ToBHa BucOTAa 3MillTyBaya JOPIBHIOE
H=hy+hy=43+13=5,6 m.
30ip BOJM 3/A1MCHIOETHCSA Yy BEPXHIM YacTHHI 3MilllyBaua TPhOMa 3aTOIUICHUMU
JipyacTUMU TpyOaMu, 10 BiABOJAATH BOJY /10 301pHOI OOKOBOI KHIlIeHI. BigcTanb Mix
TpyOamu 3a ocamu 1 M, g0 ctin 0,565 m. llIBuakicTs pyxy Boau B TpyOi VTp =0,6

Mm/c. liameTp oTBOpiB Ha 30ipHHUX TpyOax - 30 MM.
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3.7. Po3paxyHoK pe3epByapa 4YuCTOI BOIH

3aranpuuit o0car PUB moBuHeH BKiItOYaTH peryitordnit W.,, HeTOTOPKaHUMA

b ' A ' : :
NPOTHNOKEKHUI 00'eM Bogu Wiy ¥ 00'eM BOAM Ha JBa NMPOMHBaHHA (LILTPIB

WHp :

Wpyp

Kpim toro, ciig nependauutu o0'eM BoJM, HEOOXITHOT JJIsI KOHTAKTY 11 3 XJIO-
poM TpuBajicTiO He MeHIe 1 rox. [1].
Perymorounii 06'em PUB Wp MO>KHA BU3HAYMTH 32 CHOJYYEHUMH rpadikamu

=W_+W___ +W__, m. (3.43)
p MoK Ip

pobotu HacociB 1 1 2 migitomy. [l moOymoBu rpadiky poOOTH HACOCIB 2 MigiOMy
HEOOX1THO BU3HAYUTH KOE(DIIIEHT TOAMHHOI HEPIBHOMIPHOCTI CIIO’KUBAHHS BOJU Mi-
ctoM (1. 2.2 Ta Tabun. 2 [1]) 1 moOyayBaTu rpadik BOJAOCTOKUBAHHS.
[Tpu kinbkocTi xUTENIB y MicTi 290 THC. 401. KOe(illi€eHT TOAMHHOT HEPIBHO-
MIPHOCTI CIIOKUBaHHS BOJU JOPIBHIOBaTUME
Kromxmax =%max ‘Pmax =1.3-1,0525=1368.

['padik HepiBHOMIPHOCTI BOAOCIOKHUBAHHA MPH KOE(ili€HTI HEPIBHOMIPHOCTI
1,4 npuBenenunt Ha puc. 3.9.

3a oTpuMaHuM KOe(]iIlieHTOM BH3HAYAEMO BUTpATH BOJW 3a TOAWMHAMH JTOOH
Ha TOCMOJIapChKO-MTUTHE BOJOCTIOKUBAHHS MicTa ([odamoxk §).

Perymntorounit 06'em PUB BuzHauaemo 3a Ttabi. 3.1 3a HalOLIBIIUM pO3paxoBa-
HUM 3HAYEHHAM 3IMIIKY Boau B PUB - sz 8186,67 m’.

HenoropkanHuii mpoTUMOXKEKHHUM 00'€M BOJAM TIPU TPUBATIOCTI TOXKEX1, PIBHIM
3 roa. [1], 3Haxoaumo 3a GopMyII0r0

Whox = Quox +ZQmake ~ Q> M, (3.44)

. . 3
ne Qs - BUTpATa BOJM JUIs TACIHHS TOXKEKI, M,
2Qpake - CYMapHa BUTpaTa 3a 3 roj. HalOLIBIIOrO BOAOCIOKUBAHHS (IPUHMAETh-

3
cst 3a Tabu. 3.1 abo puc. 3.9), M;
104Q, %

9

a8

T, |200.
01 2 3 4 5 & 7 & 9 10 1 12 13 14 15 16 17 18 13 20 21 22 23 24

Puc. 3.9 — I'padik HEpIBHOMIPHOCTI BOIOCIIOKHUBAHHS
npu KoedirieHTi HepiBHOMIpHOCTI 1,4

L
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Tabmuns 3.1 — Iomaya 1 BigOip Boau 3 PUB, M

Ilooaua HC 2 ni- | Haoxo- e
Toounu Hodatu.l ouomy 0JICeHHA Biooip 3anuuiox 6o-
ooou Hof,:(fmm- % 3 600U 00 6;?;33 ou ¢ P4B
Y ° v PYB
0-1 3333,33 2,5 2000,00 1333,33 - 2880,00
1-2 3333,33 2,65 2120,00 1213,33 - 4093,33
2-3 3333,33 2,2 1760,00 1573,33 - 5666,67
3-4 3333,33 2,25 1800,00 1533,33 - 7200,00
4-5 3333,33 3,2 2560,00 773,33 - 7973,33
5-6 3333,33 3,9 3120,00 213,33 - 8186,67
6-7 3333,33 4.5 3600,00 - 266,67 7920,00
7-8 3333,33 5,1 4080,00 - 746,67 7173,33
8-9 3333,33 5,35 4280,00 - 946,67 6226,67
9-10 3333,33 5,85 4680,00 - 1346,67 4880,00
10-11 3333,33 5,35 4280,00 - 946,67 3933,33
11-12 3333,33 5,25 4200,00 - 866,67 3066,67
12-13 3333,33 4.6 3680,00 - 346,67 2720,00
13-14 3333,33 4.4 3520,00 - 186,67 2533,33
14-15 3333,33 4.6 3680,00 - 346,67 2186,67
15-16 3333,33 4.6 3680,00 - 346,67 1840,00
16-17 3333,33 4.9 3920,00 - 586,67 1253,33
17-18 3333,33 4,6 3680,00 - 346,67 906,67
18-19 3333,33 4,7 3760,00 - 426,67 480,00
19-20 3333,33 4.5 3600,00 - 266,67 213,33
20-21 3333,33 4.4 3520,00 - 186,67 26,67
21-22 3333,33 4.2 3360,00 - 26,67 0,00
22-23 333333 3,7 2960,00 373,33 - 373,33
23-24 3333,33 2,7 2160,00 1173,33 - 1546,67
80000 80000,00 | 8186,67 | 8186,67

QI - cyMapHa BUTpaTa BOJM 3a 3 TOJ., 110 HAIXOIUTh BiJ HACOCHOI cTaHIi 1

nigiiomy B PUB, M.
Butpara Bogn Qs Oyila BusHauena B po3aini 4 i cknagae 2322 M.

ZQMaKc =

80000-5,85+80000-5,35+80000-5,35

Q

100

_80000-4,17-3

100
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Wiion = 2322+13240-10008 = 5554 m*,

3amac BoJu Ha MPOMHBAHHS (QIIBTPIB CIIiJ TIependavyaT 3 ypaxyBaHHAM JBOX
npoMuBaHb oHOTO (pinbTpa [1]. 3 po3paxyHKy QUIBTPIB MPUINMAEMO BUTPATY BOJIH
JUISL IPOMUBaHHS oJtHOTO (GibTpa 864 11/C 1 BU3HAYaEMO 00'€M BOJIM, HEOOX1THOT JIJIst

JIBOX IIPOMUBAHb:
=864-3,6-0,1-2=622,08 M’

=8186,67 +5554+ 622 =14363 M.

WrIp

3aranpHuii 00'em PUB WP‘—IB

Ipuitmaemo otupu PUB mictkicTio 3900 M° KOXKHUH - mHpHHA 24 M, TOBKH-
Ha 36 M, BucoTa (OyxaiBenbHa) 4,8 M ([{ooamox 9).

3.8. IloBTOpHE BUKOPUCTAHHSA POMUBHUX BOJ

3 METOI0 OXOPOHU HNPHUPOAHUX JXKEpPEd BOJONOCTAYaHHS 1 CKOPOUEHHS BUTpa-
TH BOJMY Ha BJACHI MOTPeOM BOJOOYUCHUX CHOPYJ 3aCTOCOBYETHCS MOBTOPHE BUKO-
pPUCTaHHS BOAM MICJIsl MIPOMUBAaHHS (PUIBTPIB.

3anpornoHOBaHO HACTYIHY TEXHOJIOTIYHY CXEMY IMOBTOPHOTO BHKOPHCTaHHS
OpOoMUBHOI BoJM [1]: ckux B mpoMHUBaHHS (UIBTPIB HAAXOAUTh y pe3epByap- yce-
pEnHIOBaY, 3 SIKOTO BOJAa PIBHOMIPHO IPOTArOM JOOU NepeKadyeThbes B TOJIOBHUN BY-
30J1 BOJIOOYHMCHHX CIIOpPYJ (Tmepen 3MimryBadeM). BincToroBaHHS BOJU B pe3epByapi-
yCcepeaHIoBayvl He Tepea0adaeThes.

JUjis BUITy4eHHS MICKY 3 IPOMUBHOI BOAM MEPE] pe3epByapoOM-yCepeIHIOBaUYEM
BCTAHOBJIIOIOTh TOPU3OHTAIBLHUN MICKOYJIOBIIOBad. [licok 3 0camoBoi YaCTHUHU ITic-
KOYJIOBJIIOBa4a MEPIOJUYHO BUAAIAETHCA B MIpY HarpOMaJKEHHS 1 TPAHCIIOPTY€ETHCSA
3a JIOTIOMOTOI0 €KEKTOpa Ha TUIOMIAAKU JUIs 30epiraHHs MicKy.

Ckup 3 BIACTIMHUKIB HAaIPaBIISIETHCS HA CHOPYAH ISl 3HEBOJAHIOBAHHS OCaly,
PO3paxyHOK 1 IPOEKTYBaHHS SIKUX y HAILIOMY MPUKIIAJ1 HE PO3TISAAETHCS.

3.8.1. Po3paxyHoK micK0yJ10BJIlOBaYa
Po3paxyHkoBa BUTpaTa MPOMHUBHOI BOJH, 110 HAAXOAUTH Y MICKOYJIOBIIIOBAY,
NOPIBHIOE qpyp, =864 51/c = 0,864 M/c.

[Tpuiimaemo n1Ba BiJJIUICHHS ITICKOYJIOBIIOBaYa. I1nomny KUBOTro mepepiszy Ko-
YKHOTO BIJTUICHHS BU3HAYAEMO 32 (POPMYJIIOIO
dn
2
= P\ (3.45)
‘n
n

e Vn - CepeliHs MBUIKICTh PyxXy Boau, 0,3 Mm/c;

N - KUIBKICTh BIIJIIJIEHB MICKOYJIOBIIOBAYA.

~ 0,864 2
03—0’3.2—1,44 M.

['mubuny mporounoi wactuuu npuiimaemo hy =0,8 m. Ilupuna BiggineHHs

JIOPIBHIOE
b, =o/h, =1,44/0,8=1,8 m. (3.46)
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I'nubuna ocanosoi wactunu hy,, =0,5-h _=0,5-0,8=0,4 m.
- n
3amac BUCOTH HaJl PIBHEM BOAM B IICKOYJIOBIIOBadl h, ; mpuiimaemo 0,2 m.
3a yMOBHM TPHBAJIOCTI IepeOyBaHHs NMPOMUBHOI BOJAM B IICKOYJOBIIOBadl ty, =30

CEKyH/]I, BU3HAYa€EMO JOBKHUHY POO0UYOT YaCTHHH MiCKOYJIOBIIOBaYA!
1 =V -t,=03-30=9,0 m. (3.47)

KyT Haxminy CTiHOK Kamep st MmicKy g0 obpito 60°. TTickoymoBiroBad o6iai-
HYIOTh CKPEOKOBUM MEXaHI3MOM 13 CAMOXIJIHMM Bi3KOM, 1110 3rpibae micCOK A0 IpHs-
MKa CTal[lOHApPHOT'O CTAJIEBOIO T1IpOesieBaTopa, 3a AOIMOMOTOI0 SIKOTO MICOK ITyJIbIIO-
IPOBOJIAMHU TPAHCHOPTYETHCS B pe3€pBYyap, IO 3HAXOAUTHCS Ha MICKOBIM IUIOIIAIIII
1 oO0naHaHUI IPEeHAKHOIO CHUCTEMOIO, sIKa CKIIAJAEThCS 3 TPYO 13 IIITUHHUMU KOB-
MaYKaMHU.

BindinpTpoBana Boja 3 pe3epByapa CaMOIUIMBOM HANpPABIISIETHCS B MICKOYJIO-
BtoBad. Ilicok 3 mickoBOro pesepByapa Telb(pepoM 3 MEPEKUTHOI OIS0 TOAAETh-
Cs Ha IMICKOBY ILIOIIAJIKY.

O06'eM poO0YOT YaCTHHHU MICKOBOTO pe3epByapa MPUHHATHI PIBHUM JABOM 00'e-
MaM 0CaJI0BOi YaCTUHU 000X BIIIUIEHB MICKOYJIOBIIOBAYA!

3
Wy pes =221 (b —h_ -ctg60)-h w0, (3.48)

Wy pes =2+2+9+(1.8-0.4-0,578)-0.4=22,59 v,

JI1st yCTaHOBKM MPUMAHATHN 3a11300€TOHHHUI pe3epByap po3MipoM y IjaHi 3x3
M 1 po060Y0I0 BUCOTOIO 2,5 M.

3.8.2. Po3paxyHok pe3epByapa-ycepeaHIOBaya
PesepByap-ycepennioBau 1ij1si 300py MPOMUBHOI BOJIU SBJISIE CO00IO0 3aiti3o0e-
TOHHUH pe3epByap, 0 CKIATAETHCS 3 JBOX CEKITIH.
O0'eM pesepByapa-ycepeaHIOBaYa BU3HAYaeMO 3a Tad. 3.2.
KinpkicTh mpoMUBHOI BOAM, HEOOX1HOT A7l MPOMUBAHHS OJHOTO (iIbTpa J10-
PIBHIOE
App =+ W=54-16=864 n/c = 3110 m’/rox.

Tpusanicte mpomuBaHHs ckiianae 6 xB. abo 0,1 roa. O6’em Boau, AKUN BUTpa-
YaloTh 32 OJHE IPOMUBAHHSI, CKJIAa€

Wip = Inp 4

Ha cranmii 10 ¢inbTpiB, KOKHUI MPOMHUBAIOTh 2 pasu 3a n00y. [IpuiiMmaemo,
110 332 TOJMHY TPOMUBAIOTH 2 (IIBTPH.

3a pe3ynbTaTaMu po3paxyHKy (Tabus. 3.2) peryinroroua MICTKICTh pe3epByapa-
ycepeHIoBava Wp.y. =1814,17 v’

=3110-0,1=311 »".

[IpuiiMaemo aBa CTaHIAPTHUX pe3epByapa-ycepeaHtoBaya (31 30ipHOro 3a1i30-
0eToHy) mupuHOIO 12, n1oB)KHOIO 18 1 BUCOTOIO 4,8 M, KOXKHUN PO3AUICHHI TIEpero-
POJAKOIO Ha JIB1 CEKIIiT ITUPUHOIO IO 6 M.

[[lo6 yHMKHYTH OCiJaHHS IIaMy BijJl MPOMUBHUX BOJ, y pe3epByapi nependa-
YeHa HUPKYJIALIS BOAM, AJI YOTO BCTAHOBIIOETHCS HACOC, IO 3a0upae BOIY 3 MpHs-
MKa pe3epByapa-ycepe/HIoBaua 1 Mmojae ii B MPOTUJICKHUN KiHelb pe3epByapa. Pos-
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TIOJIUT BOJIM 3IHCHIOETHCS JIPUacTOl0 TPyOOr0, MMPOKIIAICHOIO Ha JTHI pe3epByapa y3-
JIOBX KOPOTKOI CTIHH.

Tabnuus 3.2 — BusHaueHHsI MICTKOCTI pe3epByapa-ycepeHioBada

Ilooaua Biokauka Haoxo- Bumpama | 3aauwox y
Toounu npoMueHoi | Hacocamu, Ovicenns 6 3 pe3ep- | pesepeyapi,
Qobu 600u, m’ M p e3ez wap, syapa, m’ M
0-1 622 259,17 362,83 - 362,83
1-2 622 259,17 362,83 - 725,67
2-3 622 259,17 362,83 - 1088,50
3-4 622 259,17 362,83 - 1451,33
4-5 622 259,17 362,83 - 1814,17
5-6 - 259,17 - 259,17 1555,00
6-7 - 259,17 - 259,17 1295,83
7-8 - 259,17 - 259,17 1036,67
8-9 - 259,17 - 259,17 777,50
9-10 - 259,17 - 259,17 518,33
10-11 - 259,17 - 259,17 259,17
11-12 - 259,17 - 259,17 0,00
12-13 622 259,17 362,83 - 362,83
13-14 622 259,17 362,83 - 725,67
14-15 622 259,17 362,83 - 1088,50
15-16 622 259,17 362,83 - 1451,33
16-17 622 259,17 362,83 - 1814,17
17-18 - 259,17 - 259,17 1555,00
18-19 - 259,17 - 259,17 1295,83
19-20 - 259,17 - 259,17 1036,67
20-21 - 259,17 - 259,17 777,50
21-22 - 259,17 - 259,17 518,33
22-23 - 259,17 - 259,17 259,17
23-24 - 259,17 - 259,17 0,00
PA3OM 6220 6220 3628,33 3628,33
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3.9. BucoTHa cxeMa po3TallyBaHHS CHOPYA ISl OYUIICHHA BOIAU

Criopyau s OYUCTKHU BOJM HEOOXIAHO PO3TAIIOBYBATH 3a MPUPOJHUM CXU-
JIOM MICIIEBOCTI 3 ypaxyBaHHSIM BTpaT HaIopy B CHOpynaax 1 KoMmyHikarisx. Haii-
OUTBIII EKOHOMIYHUM PILICHHSM € KOMIIOHYBaHHS 3MIlIyBadiB, KaMep peaxiiii, Bifc-
TIHHUKIB, (QUIBTPIB, PEAareHTHOrO0 TOCHOJAPCTBA B OAHIN OyZiBIi, 3 PO3MIIICHHIM
BKa3aHUX CIIOPYJ Ha PI3HUX MO3HAYKAX 3aJIEKHO BIJ BTPAT HAMOPY B CIOPYJax 1 KO-
MyHiKalisix. OcTaTOYH1 BEJIMUMHU MEPEnajiiB PiBHIB y COpyAaxX BU3HAYAIOTh 3a Tij-
PaBITYHUM PO3PAXYHKOM.

Jlsist monepeAHLOr0 BUCOTHOIO PO3TAllyBaHHS CHOPYA 3 METOI BU3HAUEHHS
PIBHIB y criopyJiax 3rigHo 1. 6.138 [1] MokHa OpUiHATH Taki BTpaTH HAMOPY:

y cnopyoax
» Ha cityacTux 6apadaHHuX ¢iapTpax (6apabaHHUX CITKaX 1 MiK-

poduIbTpax) 0,4-0,6
» y BXigHUX (KOHTAaKTHHX) Kamepax 0,3-0,5
» Y IPUCTPOSX JJIsi BBEJICHHS pPEarcHTIB 0,1-0,3
» Yy TiApaBIIYHUX 3MIITyBayax 0,5-0,6
» y MEXaHIYHHX 3MilTyBadyax 0,1-0,2
Py rigpaBiIiYHUX KaMepax peaxiiii 0,4-0,5
P y MEXaHIYHHX KaMepax peaxiiii 0,1-0,2
» y BIACTIHHHUKAX 0,7-0,8
» B OCBITJIIOBayax i3 3aBUCIIMM IIAPOM OCay 0,7-0,8
»  Ha WBHUIKHUX (PUIBTpax 3,0-3,5
» Y KOHTaKTHHX OCBITJIIOBauax 1 mpe@uibTpax 2,0-2,5
» y NOBUIBHUX (UIBTPAx 1,5-2,0;

¥ 3 €0OHYBANLHUX KOMYHIKAYISAX
» Bix cityactux OapabaHHUX (PUILTPIB a00 BXIAHUX Kamep 110

3MIIIyBayiB 0,2
»  BiJg 3MiNIyBaviB JO BIJICTIMHUKIB, OCBITJIIOBAYiB 13 3aBUCIUM

IapoM 0cajly 1 KOHTAaKTHUX OCBITJIFOBaYiB 0,3-0,4
»  Bij BiCTIHHUKIB, OCBITIIOBAYIB 13 3aBUCIUM IIAPOM Ocaxy abo

npedinbTpiB 10 GLILTPIB 0,5-0,6
» Bix QinbTpiB a00 KOHTAKTHUX OCBITIIOBAYiB JI0 pe3epByapiB

(G1IbTPOBAHOI BOIU 0,5-1.

CkrnagaHHs BHUCOTHOI CXEMH TMOYMHAIOTh 3 HAWOLIBII HU3BKO PO3TalIOBAHOI
cnopyau — PUB. Tlo3Hauky HailBUIIOTO piBHS BOJY B HbOMY 3BUYANHO MPUNMAIOTH 3
€KOHOMIYHHMX 1 CaHITapHUX MipKyBaHb Ha 0,25-0,5 M Bullle MO3HAYKH IMOBEPXHI 3eM-
mi. Tlotim, 3agar0unchk BTpaTaMy HAmopy B CHopyAax 1 CIIOJYyYHHX KOMYHiKamisax [1,
. 6.219], 3HaX014Th MO3HAYKH PIBHS BOJIM B OKPEMHUX CIIOpYIaX.
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Puc. 3.10 — BucotHa cxema OCHOBHUX CIIOPY/]l BOJJOOYUCHOI CTaHIIIi:
1 — BepTUKanbHUH 3MilTyBay; 2- KaMepa YTBOPEHHS IJIaCTiBIIiB;
3 — ropu3OHTAIbHUHN BIACTINHUK; 4 — BUAKUNA QIIBTP; 5 — pe3epByap YUCTOI BOAH
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Honpatok 1

Bumpamu 600u na 306HIUIHE NOXHCEIHCO2ACIHHA HA OOHY NOMHCENHCY 8 HACETIEHOMY
nynkmi (maon. 5 [1])

Bumpama 600u na 306HIWHE NOXHCEIHCO2ACIHHA
Pospaxynxo- HA 00HY NOJICEMHCY 8 HACETICHOMY NYHKMI, J1/C
Kinvkicmo ycumenie 6 KiTbKIiCHD 3abyoosa oyounkamu | 3adyooea OyOuHKamu
6 HaceneHoMy nyH- eucomoto 00 2 nosepxie | eucomoro 3 noeepxu i
Kmi, muc. 4oJ1. oonouacHux GKJIIOYHO HE3AeIHCHO eune 6KII0UHO He3a-
noacexrc . .
6i0 CIYNeHs 602HeC- | J1eHCHO 8I0 CHYNeHs 80-
miiikocmi 2HecmiluKocmi
o 1 1 5 10
1-5 1 10 10
5-10 1 10 15
10 -25 2 10 15
25-50 2 20 25
50 -100 2 25 35
100 — 200 3 - 40
200 - 300 3 - 55
300 - 400 3 - 70
400 - 500 3 - 80
500 — 600 3 - 85
600 — 700 3 - 90
700 — 800 3 - 95
800 - 1000 3 - 100
Hopatok 2

Pexkomenoosana 0oza xkoazynanumy (maéba. 16 [1])

Mymnicmp s0ou, mz/on’ Jlo3a 6e3600H020 Koazynanmy 0311}1 00pooKu
MYMHUX 800, M2/OM
o 100 25-135
100 — 200 30-40
200 —400 35-45
400 — 600 45 -50
600 — 800 50-60
800 — 1000 60— 70
1000 — 1500 70 — 80
Honatok 3
Xapaxmepucmuxa nogimpooysok muny BK
Todaua no- T'abapummni po3mipu, mm {Iomyofc-
Mapka no- . Hicmb eneK-
. eimps,
6impooysxu e, 0086s4CUHa wupuHa eucoma mpoosguzyna,
KBm
BK-1,5 1,4 660 562 850 4,0
BK-3 3,1 1225 527 990 7,5
BK-6 5,7 1500 580 1370 18,5
BK-12 10,4 1840 780 1750 22,0
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Honpatok 4
Busnauenns oo3u pnokynanmy (n. 6.17 [1])

Ho3y ¢uokynsaTa nomiakpunaminy (ITAA) 3a 6e3BogHUM MPOAYKTOM (Ha J10-
JATOK JI0 103U KOAryJISIHTIB) CJIiJ] TpUHMATH:

- TIpU BBEJICHHI Nepea BiJICTINHUKaMU a00 OCBITJIFOBauYaMHM 31 3BaKEHHUM OcCa-
JIOM — 3a Ta01. 17;

Mymmuicmo 600u, m/oMm’ Konvopogsicme 600u, zpao. Aosa 6e3300n0320 44,
M2/OMm
o 10 Cs. 50 1,0—1,5
10— 100 30— 100 0,3-0,6
100 — 500 20 - 60 0,2-0,5
500 - 1500 - 0,2-1,0

- MpU BBEJICHHI niepen PpiumbTpamMu mpu ABOCTymHiHYacTomMy ouuieHHi — 0,05-1
3
MI/aM;

- MPY BBEJICHHI Mepe]] KOHTAKTHUMH OCBITIIIOBa4amMu abo (uTbTpamMu TpH Of1-
HOCTYIMIHYATOMY OUMINEHHI, a TAKOX Tepes npedinprpamu — 0,2-0,6 Mr/av’.

Hoaarok 5
Homozpama ona euznauenna KOHUEHmMpPAayii 6i1bHO20 0BOOKUCY 8Y21elI0
Yy npupoowiii 600i (aoo pH)

P, 2/n
PH 45 5 05

7 1010

55 6 6,5 7.5 8 8,5
(NN ANENASREERANEERANEEESREEE

J1, Mm2-eke/n

10 2 2 1 05 5030 0
e t, °C

60 70 80

L

(CO,)..s Mrin

cs’

N

100 200 300400

+||||%|I|I|$||||1TO||||2TO| ||||5T0||||T||||T| T|T
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Xapaxmepucmuxa xanopamopie JIK

Jopatok 6

IIpooykmuenicme | Bumpama eoou, T'abapummni
Mapka 3 .
no xXaopy, K2/200. M /200. pOo3mipu, mm
JIK-10m 0,04 - 0,8 70 5 530 x 230 x 60
JIK-10c 1,00 - 5,4 >3 530 x 530 x 60
JIK-11 0,5-5,0 >5 500 x 200 x 125
JIK-106 2,0-25,0 > 30 800 x 340 x 200
Xapaxkmepucmuxa xnopamopie JIOHII-100
Xnopamopu Ilpooykmuenicme no I a6a.pumHi
XJ10pYy, K2/200. po3mipu, mm
PigyHHUM BUMIpIOBAaHHSIM 0,02-1,0
1,0-35,0 800 x 730 x 160
2,0-10,0
3 porameTpom 0,6 —3,0
1,0-5,0 830 x 650 x 160
2,0-10,0

Xapakmepucmuka KoHmeunepie 0 piOKo2o Xiopy

Xapakmepucmuka

00°em Konmeiinepa, i

500 800 1000
Bara tapwu, kr 428 660 970
Bara piakoro xyopy, Kr 640 1000 1250
OG6’eM piaKOro XJaopy, Ja 410 600 800
Po6ounit TUCK, Kre/cm® 15 15 15
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Honarok 7

Xapaxkmepucmuka Qinompyrouozo 3a6aHmaxceHus i WeUOKicmoy Qinompysanns
071 WeuOKuUx hinbmpie cucmem 20Cno00aApPCbKO-NUMHO20 6000NOCMAYUAHHA

IHIguoxicmuw
Xapaxkmepucmuka inompyouozo 3a6aHmarceHHs ginompyean-
HA, M/200.
2. Q Hiamemp 3epen 3 & &
E < R : E : My : Sy
S 3 = s S | Buco- § S| S 3
S 3 § Mmini- | max- | exei- | T 35 ma S X § 3
& S mainv- | cuma- | eane- | .S §~ wapy, S R % 2,
S S nuii | enuii | nmuuii | Y= M N S| 39
= 2 S 3 =
0,7— | 1,8— | 0,7- 6 —
- B KBapIIo- 0,5 1,2 0,8 2,0 0,8 >-6 7,5
n = oo
© .4 | BUM MICOK 0,8 — 1,6 — 1,3 - B 7 —
S 2 0.7 1 L6 | 4y | g | 15 |98 o5
S g . 0,7— | 1,8— | 0,7-
m _ b 9 9 _ _
S g n;)gg)ég 0,5 1,2 0.8 2.0 0.8 6-7 | 7-9
a KepaM3UT 0,7 1,6 0,8 1,6~ 1.3 - - 8,5 -
P : : 1,0 | 18 1,5 | 95 | 115
= KBaplo- 0,7 — i 0,7 —
= % BHH ITICOK 0,5 1,2 0,8 1.8-2 0,8
) i6-
8.5 | moapio 8,5 -
=i HEHUH 7-10
s 2 09- | 1,6— | 04- 12
B = | KepaM3uT 0,8 1,8
H = 1,1 1,8 0,5
E abo
AHTPAIHAT

Ilapamempu npomueku 600010 hinbmpie 3 K6APY06020 NICKy

Dinompu ma ix
3A8AHMAICEHHA

Inmencuenicmo
.2
NPOMUBAHHA, JI/CM

Tpusanicmp
NPOMUBAHHA, X8.

Beauuuna gionoc-
HO20 pO3UUPEHHA
3aeanmazicenns, %

[IBuaKI G1IBTPHU 3 OJHOIIAPOBUM 3aBAHTAKECHHIIM

JiaMeTp 3€peH, MM 45
0,7-0,8 12-14 30
0,8-1,0 14-16 6-5 25
1,0-1,2 16 - 18

[IIBuaK1 (GIIBTPH 3 ABOLIAPOBUM 3aBAHTAXKECHHIIM
| 14- 16 | 7-6 | 50
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Jonatok 8

Bumpama 600u 3a zoounamu 000u Ha 20cnoo0apcvKo-numHe CHOHCUBAHHA
HACeIeHHA 3A1eHCHO 610 KoediuicHma 200UHHOT HePiGHOMIpHOCMI

Toou- T'oounna eumpama, % 6io 000060i,

Hu 3a/1eMHCHO 610 Koehiuicnma 200uUHHOT HePIGHOMIpHOCMI

0obu | 129 | 125 | 1,30 | 1,35 | 1,40 | 1,45 | 1,50 | 1,70 | 1,80

0-1 3,50 3,35 3,20 | 3,00 | 2,50 | 2,00 1,50 1,00 1,30

1-2 3,45 3,25 3,25 3,20 | 2,65 2,10 1,50 1,00 1,30

2-3 3,45 3,30 | 2,90 | 2,50 | 2,20 1,85 1,50 1,00 1,30

3-4 3,40 320 | 290 | 2,60 | 2,25 1,90 1,50 1,00 1,30

4-5 3,40 3,25 3,35 3,50 3,20 | 2,85 2,50 | 2,00 1,30

5-6 3,55 3,40 | 3,75 4,10 3,90 3,70 3,50 3,00 | 3,50

6-7 4,00 3,85 4,15 4,50 | 4,50 | 4,50 | 4,50 5,00 | 7,00

7-8 4,40 | 4,45 4,65 4,90 5,10 5,30 5,50 6,50 | 7,50

8-9 5,00 5,20 5,05 4,90 5,35 5,80 6,25 6,50 7,50

9-10 | 4,80 5,05 5,40 5,60 5,85 6,05 6,25 5,50 | 7,50

10-11 | 4,70 4,85 4,85 4,90 5,35 5,80 6,25 4,50 6,50

11-12 | 4,55 4,60 | 4,60 | 4,70 5,25 5,70 6,25 5,50 5,20

12-13 | 4,55 4,60 | 4,50 | 4,40 | 4,60 | 4,80 5,00 7,00 3,60

13-14 | 445 4,55 4,30 | 4,10 | 4,40 | 4,70 5,00 7,00 3,60

14-15 | 4,60 4,75 4,40 | 4,10 | 4,60 5,05 5,50 5,50 4,00

15-16 | 4,60 | 4,70 | 4,55 4,40 | 4,60 5,30 6,00 | 4,50 5,60

16-17 | 4,60 | 4,65 4,50 | 4,30 | 4,90 5,45 6,00 5,00 6,20

17-18 | 4,30 | 4,35 4,25 4,10 | 4,60 5,05 5,50 6,50 6,20

18-19 | 4,35 4,40 | 4,45 4,50 | 4,70 | 4,85 5,00 6,50 6,20

19-20 | 4,25 430 | 4,40 | 4,50 | 4,50 4,50 | 4,50 5,00 5,20

20-21 | 4,25 4,30 | 4,40 | 4,50 | 4,40 | 4,20 | 4,00 | 4,50 3,40

21-22 | 4,15 4,20 | 4,50 | 4,80 | 4,20 3,60 | 3,00 3,00 | 2,20

22-23 | 3,90 3,75 4,20 | 4,60 3,70 | 2,85 2,00 | 2,00 1,30

23-24 | 3,80 3,70 | 3,50 | 3,30 | 2,70 | 2,10 1,50 1,00 1,30

100 100 100 100 100 100 100 100 100
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JopaTok 9
OcHogHI po3mipu pe3epesyapis uucmoi 600u

g Poszmipu, m “y Posmipu, m
5 5 = 2 5 5 = S
i E o m .= E @] m
= = = M
700 12 18 3.8 3000 30 24 4,8
1000 12 24 3.8 3200 24 30 4,8
1200 12 30 3,8 3900 24 36 4,8
1400 18 18 4,8 6000 60 36 4,8
1900 18 24 4,8 10000 48 48 4,8
2000 24 18 4,8 12000 54 48 4,8
2400 18 30 4,8 14000 54 54 4,8
2500 24 24 4,8 15000 54 60 4,8
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197

BuxiaHi 1aHi 1J5 BUKOHAHHS KYPCOBOI po00TH
«BoaonpoBiIHI 0YHCHI CIIOPYAU CHCTEMH FOCOAAPCHKO-NIMTHOTO BOJIOMOCTAYAHHS
HOMEP BAPIAHTA BU3HAYAETHCA 3A OCTAHHBOIO LIUDPOIO HOMEPA 3AJIIKOBOI KHMKKU

BAPIAHTH
1 2 3 4 5 6 7 8 9 0
1| Kiworicms ocumenis y mic-| 3, 320 330 340 350 360 370 380 390 400
mi, muc. 4oJ.
2 | 3abyooea, nosepxie 5 6 7 8 5 6 7 8 5 6
3 | Kopucna npodykmuenicmo
ouucHux cnopyo, Qo mMuc. 65 67 69 70 71 72 75 77 84 87
M /006.
4 ﬁ%‘;’ﬁ FAGUCTUX PEHOGUIL | 50 202 204 206 208 210 212 214 216 218
5 |pH 6,9 7,0 7,1 7,2 7,3 7,4 7,5 7,6 7,7 7,6
6 | Konvoposicme, cpad n.x.ui. 43 44 45 46 47 48 49 50 51 52
7 | Temnepamypa, ‘'c 11 12 13 14 15 14 13 12 11 12
8 | llepmanzanamnua oxucniosa- | ¢ o 6,9 7,0 7,1 7,2 7,3 7,2 7,1 7,0 6,9
Hicmb, M20y/0Mm
9 | 3anax, npucmak, oan 2 2 2 2 2 2 2 2 2 2
10 | Bmicm kamionie i anionig:
[ 76 72 70 76 77 76 72 70 76 77
HCO; 185 181 187 185 182 185 181 187 185 182
Mg2+ 9,1 8,9 9,2 9,1 8,7 9,1 8,9 9,2 9,1 8,7
S0/ 71,7 69,1 72,1 71,3 71,7 71,7 69,1 72,1 71,3 71,7
Na* 28 34 35 33 29 28 34 35 33 29
Ccr 32 36 34 33 34 32 36 34 33 34
Si0;” 14,1 16,1 15,1 15,7 16,3 14,1 16,1 15,1 15,7 16,3
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