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Jlo3upyromumii KOMIUIEKC IpeqHa3HaueH Jisi 00pabOTKU BOAbl XUMUYECKUMHU pEareHTaMu C

1. HABHAYEHUE

LENbI0 MPEIOTBPAIICHUs KOPPO3UH U MOJAECPKAHUS ONTUMAIBHOTO, BOJHO-XMMHUECKOTO pexXHMa
BOJIOTPEHHBIX KOTIOB M TemioceTH. OCHOBHBIMHU (haKTOpaMH, BIHMSIOIMIMMU Ha TPOTEKAHUE
KOPPO3HOHHBIX MPOLECCOB Ha MOBEPXHOCTIX TEIJIOOOMEHHOTO 00OpYIOBaHUS SIBISETCS 3HAUECHUE
pH Bozbl U copeprkaHue B HEl arpecCUBHBIX Ta30B — KUCIIOPO/Ia U YITIEKUCIIOTHI.

['myOokoe ymaneHue arpecCHBHBIX Ta30B 10 HOPMHUPYEMBIX 3HaYeHHH obOecrieunBaeTcs B
pe3yJbTare TEePMHUYECKOM Jea’pal BoOAbl. B ciyuae OTCYyTCTBUS J€a’paropoB B CXeMax
BOJIOTIOATOTOBKM HEOOXOIMMO IMPELyCMOTPETh yAaJleHuEe KUCJIOpo/a U IMOBbIlIeHUe 3HaueHus: pH
METOAaMH KOPPEKIIMOHHOM 00pabOTKM BOABI 3a CYET JO03MPOBAHUS XMMHYECKHX PEareHTOB.
[TpunHuMn paboThl 3aKiO4YaeTcs B TOYHOW MOAadye, HACOCOM-I03aTOpOM, HEOONBIIOTO KOJIUYECTBA
peareHTa, W3 EMKOCTH, B JIMHUIO YMSITYEHHOW BOAbI (MOCIIe HAKOMHUTEIHHOW EMKOCTH)

MPONOPLIMOHAIBHO €€ pacxona.

2. KOMILVIEKT ITIOCTABKH

KoauuecTBo, 1IT.

Haumenosanue Jlo3upoBanue 2-x peareHToB | Jlo3upoBanue 1-ro pearenra

Ju00 cMecH peareHToB

Jo3upyrommii Hacoc 2

Pacxonnas eMKOCTb

YCTpOKCTBO BCACBIBAHUSA C 2
JaTYNKOM YPOBHS

BonocyeTunk ¢ UMIyabCHBIM 1
BBIXOJIOM

1
1
1
1
— 11 —

CxeMa 00BSI3KH
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3. TEXHUYECKHUE XAPAKTEPUCTUKHU HACOCOB J103ATOPOB
U XUMHUYECKHAX EMKOCTEN

Tabnuya 1
MAX MAX
Oo6bem | Boicora | [Torpebasiemas | [loTpe6.isi-
npou3BoAu- | nporusoaas- | MAX . CrangaptHoe
Mopgennb HMIIyJbca, | 3a0o0pa, MOIIHOCTb, eMbIi TOK,
TeJIbHOCTb, JieHue, HMII/MUH HANpsiKeHne
MJI M Br A
a/4 0ap
DLX- 1 15 0,14
VFT/MBB, 1 2 10 0-120 0,28 2,0 37 0,16 230B 50/60T 11
H/‘I, 15 6ap 3 5 0.42
6 7 0,33
eONE MF 100-250B
’ 4 - 2 2 1,4
6 11/4, 7 Gap 6,3 0-300 0.35 0 323 ’ 50/60 T’y
7,3 2 0,41
¢ONE MF, 10 12 0,56 1002508
10 J;/'{, 12 11,8 6 0-300 0,66 2,0 10/32 1,8 50/60 I'n
ap 14,3 2 0,79
20 7 1,11
¢ONE MF 100-250B
’ - 1,1 2 1 1
20 /4, 7 6ap 21,3 3 0-300 ,18 ,0 0/35 9 50/60 I'n
28,2 0,5 1,57

3.1 NabGapuTHbie pa3Mepbl HACOCOB 103aTOPOB

131 o N 1355

149

149

205

Puc. I Hacoc cepuu DLX Puc.2 Hacoc cepuu eONE

3.2 I'abGapuTHbIe pa3Mepbl XMMUYECKHUX eMKOCTel

[ % Tabnuya 2
0 Oobnem Oaka, 1 laGaputel Oaka (IEaMeTp X BBICOTA), MM
e
60 465 x 595
L ° 100 465 x 785
200 550 x 1030
500 810 x 1215
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Hacoc nosupoBanus ETATRON DLX-VFT/MBB noanepxxuBaer 3 pexuma gozupoBanus. C

4. PEXKUMBI PABOTBI HACOCOB-J10O3ATOPOB

MTOMOIIBI0 KHOTIKU «F» MOXHO JIeTKO BRIOpATh OMH U3 TIPUBEICHHBIX HIDKE PEKIMOB:

1. Pe:xxnm 1xN (peskuM YMHOKEHH)
Hacoc paboTtaeT mo MMIYJIbCHBIM CHTHAJIaM OT BOAOCYETYMKA M BBIJACT YUCIO BHIOPOCOB paBHOE
oToOpakaeMOMy Ha Juciuiee 9uciy «Ny», ycTaHOBIEHHOe oreparopoM. Eciu B mporiecce paboTh
Ha HACOC TIOCTYIAIOT CIEAYIOIINE CUTHAIBI OT BHEITHETO YCTPONCTBA, OHM UTHOPHUPYIOTCSI.

2. Pexxum 1XxXN(M) (pexumM YMHOKEHUS C NIAMSATHIO)
Hacoc paboTtaeT mo UMIYJIbCHBIM CHTHAJIaM OT BOAOCYETYMKA M BBIJACT YUCIIO BHIOPOCOB paBHOE
oToOpakaeMOMy Ha Juciuiee 9uciy «Ny», ycTaHOBIEHHOe oreparopoM. Ecim B mporiecce paboTh
Ha HACOC TIOCTYIAIOT CJIEMYIONINE CUTHAIBI OT BHEITHETO YCTPOMCTBA, OHU COXPAHSIOTCS B MaMSITH
MUKPOKOHTpOJIIEpa U OyayT 00paboTaHbl cpa3y Mocjie OKOHYaHUsS MPEAbLAYIIETO KA.

3. Pexknum 1:N (peskuM esieHHs)
Hacoc waunmHaetr n03upoBaTh TOJBKO KOTJ@ YHCJIO TMOCTYMUBIIUX HWMITYJCOB OT BHEIIHETO
YCTPOMCTBA, TOCTUTHET 3HAUYCHHUS, YCTAHOBJICHHOTO ONIEPATOPM U OTOOPAKaeMOro Ha JUCIUICE.

Hacocer posupoBanusi ETATRON eONE MF nopaepxuBatoT 8 pexumoB go3upoBanus. C

MIOMOIIBI0 KHOMKHA « P » MOKHO BBIOpATh OMH U3 TPUBEICHHBIX HIKE PEIKHUMOB:

1. Peskum 1 x N (peskuM yMHOKeHHUs1)
Hacoc paboTtaet mo uMIyabCHBIM CHUTHAJIaM OT BOJOCYETUYMKA U BBIJIAET YKCIIO BEIOPOCOB paBHOE
oToOpakaeMOMy Ha Juciuiee yuciy «N», ycTaHoBIeHHOe orneparopoM. Eciu B mporecce paGoThl
Ha HACOC MOCTYMAIOT CJAEAYIOIINE CUTHAIBI OT BHEUIHETO YCTPONCTBA, OHU UTHOPHUPYIOTCSI.

2. Peskum 1 x N(M) (pe:xum yMHOKEHUsI ¢ TAMATHIO)
Hacoc paboTtaer mo UMIyabCHBIM CHUTHaJIaM OT BOJOCYETUYMKA U BBIJAET YKCIIO BEIOPOCOB paBHOE
oToOpakaeMOMy Ha Jucruiee yuciy «N», ycTaHoBIeHHOe orneparopoM. Eciu B mporecce paGoThl
Ha HACOC MOCTYIAIOT CJIEAYIOIIME CUTHAIBI OT BHEUIHETO YCTPOUCTBA, OHU COXPAHSIOTCSA B MaMSITH
MUKPOKOHTpoJIIEpa U OynyT 00paboTaHbl cpa3y Mocie OKOHYaHUsI MPEAbLAYIIETo HUKIIA.

3. Pe:kum 1:N (peskuM aesieHHs )
Hacoc HaunmHaeT [103upoBaTh TOJNBKO KOTZA YHUCIO MOCTYNUBIIMX HMIIYJIBCOB OT BHEIIHErO
YCTPOMCTBA, JOCTUTHET 3HAYCHHSI, YCTAHOBJICHHOTO OMEPaTopM M OTOOpaKaeMoro Ha JUCILIEE.

4. Pesxum ml x P
Ha xaxnmpiii UMITyJIbC OT pacxoloMepa HAcOC BBIAACT 3alPOTPAaMMHUPOBAHHOE KOJIUYECTBO «MID)

A03UPYEMOT0 pearcHTra.
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Ha K&)K)ILIﬁ HUMITYJIBC OT pacxoaoMEpa HACOC BBIAACT 3alporpaMMHUPOBAHHOC KOJIHUYCCTBO «JI»

5. Pexum 1 x P

JO3UPYEMOT0 peareHra.
6. Pe;xum ml x m®
Hacoc npuHEMaeT BXOJHBIE MMITYJILCHI OT PACXOJOMEPA U CUUTHIBAET IPOXOKACHHE | M KUIKOCTH
4yepe3 pacxoioMep, IOCJAe Yero HacoC BBIJACT 3ampPOrPAaMMHUPOBAHHOE KOJUYECTBO  «MJID»
JIO3UPYEMOT0 peareHra.
7. Pesxum PPM
Hacoc mo3arop BBIIOTHUT HEOOXOAMMBIE pPACYETBl W BBAACT TOYHOE KOJIHMYECTBO pPPM
(mpomue:yacTelt Ha MMJUITMOH), YCTAaHOBJIEHHOE IIPU MTPOrPaMMUPOBAHUU.
8. Pexnum 4-20 mA.
Hacoc ocnamien TokoBeiM BxomoM. OH momydaeT curHail oT 0 1o 20 MA u obecrednBaeT cepuio

HH’BCKHHﬁ, MPOMNMOPIUOHAIBHBIX MMOTYYCHHOMY CUTHAITY.

5. AHCTPYKIMA 110 3AIIYCKY KOMIIVIEKCA
IMPOITOPIHUOHAJIBHOI'O TJO3UPOBAHUA

1. YcraHOBUTH Hacoc B CyXOM, XOPOIIO IMPOBETPUBAEMOM MECTE BAAJIM OT UCTOYHMKA TEIUIa,
pu TeMIieparype okpyxaroieit cpeast He 6onee 40°C, yduThIBasi, 9YTO €r0 MOKHO YCTaHOBUTH, KaK
BBIIIE, TaK U HIKE YPOBHS TO3UPYEMOHM MKHUIKOCTH, MPU 3TOM TNEpenaj YpOBHEH HE TOJIKEH
IIPEBBIIIATE 2-X METPOB.

2. [IpurotoBuTH 103UpyEMBIE PACTBOPBI.

2.1 PeareHT, CBA3BIBAIOIIMI KUCIOPO/I.
HeoOxonmmast 103a peareHTa yCTaHaBJIMBACTCS B 3aBUCHMOCTH OT KOHIICHTPAIIUM PACTBOPEHHOTO
xucnopona (8 mr pearenra Ha 1 mMr O,) u Moxker Konmebarbess B mpenenax or 5 go 100 mr/mm?.
PearenT pexomenayercst pa306aBuTh ymsardeHHoW Bogod B 4-10 pa3 (cMm. Tabm. 3) u 103upoBarh B
pa3baBiieHHOM BHjI€e. [l03upoBaHNEe KOHTPOIUPYETCS MOIAepKAHUEM H30bITKA CyIb(UT-HOHOB, IPU
MTOMOIIY YKCIPECC-TECTOB, B CETEBOM U IIUPKYIHPYIOIIEH BOJIC HA YPOBHE:

e 2-3 Mr/aM’ - B CHCTEMaX C BOIOTPENHBIM 000PYI0BAHHEM;

e 10-30 Mr/om’ - B cuCTEMAX ¢ MAPOBLIM 00OPYIOBAHUEM.
2.2 Pearenrt, koppektupytomuii pH.
HeoOxomumasi m03a peareHTa 3aBUCHUT OT ImienoyHocth u pH oOpabareiBaemMoil BOIbI U
HeoOxoaumoro 3HaueHus: pH obpaboranHoi Bozibl. Jlo3a MOXKeT KosneOaThCsl B peiesax:

*  5-200 Mr/am’ - B cHCTEMAX ¢ BOAOIPENHBIM 000PYI0BAHUEM;

e 10-100 mr/am® - B cucTEMAx ¢ MAPOBBIM OOOPYIOBAHUEM.
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Pearent pexomenayetcsi pa3z0aBuTh yMsardeHHoi Bojnoil B 5-10 pa3 (cm. tabm. 3) u go3upoBarh B
pa30baBieHHOM Buje. KoHTposb 103MpOBaHMs OCyLIeCTBIseTcs Mo 3HaueHuto pH oOGpaboraHHOM
BO/IbI TIPY TIOMOIIIH SKCTIpecc-TecToB b0 pH-meTpa.

JlaHHbBIE peareHTbl MO>KHO JJO3UpOBaTh, COBMECTHO, U3 OJHONU EMKOCTH. YTOOBI MpeaoTBpaTuTh
BBIMA/ICHUE OCaJKa CMEIINBAaTh UX PEKOMEHAYETCS B pa30aBIEHHOM BHJE: B MEPBYIO OYepelb B
€MKOCTb 3aJIMBA€TCS PEareHT, CBA3BIBAIOIIMN KHUCIOpOJ M pa30aBisercs MHHUMYM B 3 pasa
OYMILICHHOH BO/IOM, 3aTeM Jo0aBiseTcss TpedyeMoe KOMUYECTBO peareHTa, KoppekTupyromero pH,
IIOCJIE YEro B EMKOCTbh JOJIMBAETCS BOJIA /10 HYKHOM MeTKHU. COBMECTHBII pacTBOpP PEKOMEHAYETCS
TOTOBUTH B 00bEME, HEOOXOAMMOM JJIs TIO3UPOBAHUS B TEUEHUE HE Oosiee OHOTO MecsIa.

3. Pacumrarh pacxon peareHra.
MaccoBbIil pacxon peareHra:

G = Jlo3a mosapHozo peazeHma X Pacxod 800kl , 2/ u

Pacxon pearenra:

0= Maccoeblil pacxod peazenma , G alu
P_ 1

ITnomnocmb peazenma, p
4. OnpenenuTh MoAavy Hacoca-103aTopa.
[Togaua Hacoca-mo3aropa:
Q,=Pacxod peazenma, Q ,X Kpamnocms pazbasnenus , n/u

5. BeiOparh pekxuM JO3UPOBAHUS M 3aPOTPAMMHPOBATH HACOC-/103aTOP.

Tabnuya 3
Kparnocts pazbaBnenus O6bem
4 5 6 7 8 9 10 XUMHYECKOU
€MKOCTH, ]I

15 12 10 86 | 75 | 67 6 60
O6BeM XUMHHecKoro | 25 20 | 16,7 | 143 | 12,5 | 11,1 10 100
pearetta, 1 50 40 | 333 | 28,6 25 | 222 | 20 200
125 | 100 | 833 | 714 | 62,5 | 556 | 50 500
45 48 50 | 514 | 52,5 | 533 | 54 60
OO0beM o4nILEeHHON 75 80 83,3 85,7 87,5 88,9 90 100
BOABL, 1 150 | 160 | 166,7 | 1714 | 175 | 177,8 | 180 200
375 | 400 | 416,7 | 428,6 | 437,5 | 4444 | 450 500
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6. MIPUMEPBI PACYUETA PACXO/I0OB PEAT'EHTA
U IMPOT'PAMMMUPOBAHUMS HACOCOB-10O3ATOPOB
IIpumep 1.
Hcxoonvie damnnvie:

OOBEKT — BOMOTpEliHAs KOTEIIbHAS;

Pacxon Bomsl, Q — 1 M*/u;

Komrieke 103upoBanusi, COCTOSIIUHN U3:
*  BOJIOCYETYMKA C UMIYJILCHBIM BbIxomoM Jly 15, 1i/um;
* nosupytomero Hacoca ETATRON DLX-VFT/MBB 1 n/4, 15 6ap.;
*  XHMHYECKOW €eMKOCTH Ui Jo3upoBaHus 60 JI ¢ yCTpONUCTBOM BCACHIBAHUS;
* pearenta KO-2, CBA3BIBAIOIIETO KUCIOPOI.

[TnoTHOCTH pearenta — 1260 /7.

Jlo3a ToBapHOTO peareHTa — 75 Mr/J.

Kparnocts pazdasnenns — 10.

Paccuem:

1. MaccoBeiii pacxop pearenta, G , r/4:
75m2/aX10004/u _
1000

JTo3a mosapHozo peazenmax Pacxod e0dbt="75 me/ X 1m>/u= 752/u

2. Pacxon pearenra, Q, , 1/4:
Maccosbili pacxod peazenma ,G _ 752/u
IlnomHocmb peazenma 12602/1

=0,06 a/u

3. [Tomava Hacoca-mo3aropa, Q. , 1/4:

Pacxod peazenma ,Q , X Kpamnocmb pazbasnenusn=0,06 Aux10=0,6 a/u
3a 1 yac no3upyroumii HacoC J0JKEH 03upoBath B cuctemy 600 M. pearenta. [Ipu pacxone
1 M*/4 ¢ BOOOCYETUHMKA HA HACOC-103aTop MoCTynuT 1000 UMITYJI5COB.
Tpebyemoe KoIMuecTBO peareHTa 3a 1 UMIyIbC:

600 m.

1000 umn.
[Tpou3BoAUTENHLHOCTH HACOCA-/103aTOPA 3aBUCUT OT MPOTHUBOIABICHUS B TUHUH MOTOKA BOJIBI.
Josupyrommwii Hacoc cepun DLX-VFT/MBB 1 1/4, 15 6ap npu npotuBogasieHuu 15 6ap numeet

=0,6 m1/umn

00bem ummynsca — 0,14 M1, cienoBaTenbHO, MOXKHO ONPENETUTh KOTMYECTBO BEHIOPOCOB pEareHTa,
KOTOPBIH TOHKEH OBITh IOZaH B 00pabaThIBaeMyI0 BOAY 32 OJMH MUMITYJIbC.
0,6 ma.
0,14 ma.
Ipoepammuposanue nacoca.

=43

[Tpu momoum kHonkK «F» BeIOMpaeM Ha no3upytoieM Hacoce peskuM 1 x N (pexxuM yMHOXKEHHUS)
U yCTaHaBJIMBaeM KOJIN4ecTBO BbIOpocoB N = 5. B pacxoHy10 €eMKOCTh 3aJIMBa€TCs pEareHT B
KOJIMYECTBE 6 JI., 3aTe€M JOJIMBAETCS OUMILEHHAs BOJA /10 HY’)KHOM METKHU. 3allyCKAaeTCsl CTAaHIUS
JIO3UPOBAHUS U TIPOBEPSETCS YPOBEHB CYIb(UT-UOHOB, B 00pad0TaHHOM BOJIE TIPH MTOMOIIH
SKcnpecc-TecToB. Ecnu konnenTpanus cyabputos 6onee 2-3 Mr/am’, To He0OXOAUMO OO
YBEJIMYUTH KOJIMYECTBO BHIOPOCOB peareHTa 3a | UMIyibe, TM00 yBEJIMYUTh KOHIIEHTPAIUIO
peareHra.
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Ipumep 2.
HUcxoouvie daunvie:

OOBeKT — BOJOTpEliHAs KOTEJIbHAS,;
Pacxon Bomsl, Q — 4 M*/4;
Kommuieke 1o3upoBanusi, COCTOAILNN U3:
*  BOJOCYETUMKA C UMIYJIbCHBIM BbIxooM Jly25, 100/ummn;
* nosupytomero Hacoca ETATRON eONE MF 6 n/4, 7 6ap.;
*  XHMHMYECKON eMKOCTH 1 no3upoBaHusi 200 1 ¢ yCTpOMCTBOM BCachIBaHUS;
* pearenra KO-5, koppektupyromero pH.
[TnotHoCTh pearenta — 1230 r/m.
Jlo3a ToBapHoro pearenra — 150 mr/m.
KpatHocTh pa3baBnenus — 8.

Paccuem:
1. Maccosblii pacxon pearenta, G , r/4:
JTo3amosaprozo peazenmax Pacxod 600bi=150 me/ A X4 m*[u= 150 M2/110>(<)81000 Alu_ 6002/u

2. Pacxon pearenra, Q, , ji/4:
Maccoeblli pacxod peacenma ,G _ 6002/u
Inomnocmb peazenma 12302/
3. Ilogaya Hacoca-mo3aropa, Q, , 1/4:

=0,51/u

Pacxod peazenma, Q , X Kpamnocmb pazbaenenus=0,5 1/uxX8=4n/u
3a 1 yac mo3upyroumii HacoC JAOJKEH n03upoBarth B cuctemy 4000 mut. pearenra. [Ipu pacxone
4 M*/4 ¢ BOIOCUETYMKA HA HACOC-103aTOP MOCTYIHT 400 UMITYIILCOB.
Tpebyemoe KoIruecTBO peareHra 3a 1 UMIyIbC:
4000 ma .
400 umn .
ITpon3BOAMTENBHOCTH HACOCA-/103aTOPA 3aBUCUT OT NIPOTUBOJIABICHMSI B IMHUH ITOTOKA BOJIBI.
Jlozupyronmii Hacoc cepunt €ONE MF 6 51/4, 7 Oap npu npoTtuBojaBieHun 7 6ap umeer o0beM

=10 ma/umn

umnyinbca — 0,33 M1, criegoBaTeNbHO, MOXKHO ONPEIENIUTh KOJTMYECTBO BEIOPOCOB pearcHTa,
KOTOPBIH TOHKEH OBITh IOJaH B 00padaThIBaeMyt0 BOAY 32 OJMH UMITYJIbC.
10ma. _ 30
0,33 m1.

HQOZQQMMUQO@(IHH@ Hacoca.

[Tpu momomy KHOMKH « P » BEIOMpaeM Ha Jo3upyroiieM Hacoce pexum 1 X N (pexum
YMHOXEHHSI) ¥ yCTaHABIMBaeM KoinuecTBO BbIOpocoB N = 30. B pacxoaHyto eMKOCTb 3aJIUBaeTCs
peareHT B KoluuecTBe 25 J1., 3aTeM JOJIMBACTCS OUMIIEHHAs BOAA 10 HY)KHOM METKH. 3aIyCKaeTcst
CTaHLIUS JI03UPOBaHMA U MpoBepsieTcs 3HaueHue pH, B 00paboTaHHOI BOsie TIPU MOMOIIH YKCTIPECC-
tectoB unu pH-metpa. Ecnin yposens pH Hike TpeOyeMoro ypoBHs, TO HEOOXOAUMO 100
YBEJIMYUTH KOJIMYECTBO BEIOPOCOB peareHTa 3a 1 uMITysbe, MO0 YBETHUUTh KOHLIEHTPAITUIO
peareHTa.



