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INPEANCJIOBHUE

Metoanueckue yKa3aHusi COCTaBJIEHbI HA COBPEMEHHOM Hay4YHOM YPOBHE U
paccuuTaHbl HA CTYACHTOB, 00JIaJalOIINX TOCTATOYHOM MOATOTOBKOM IO pa3eiaaM
MPEAMIECTBYIONUX JTUCIIUIUINH.

[Ipu moAroTOBKE U3JaHUS YYTEHBI OCHOBHBIE M3MEHEHUS B METOJIaX MOHUTO-
pUHIa U TEHACHIIMYU €ro pa3BuTHs. [locaenoBaTenbHOCTh pa3eoB COOTBETCTBYET
JIOTHYECKOU CTPYKType Kypca. [Ipeqnaraempie METOIUYECKUE YKA3aHUS BKIFOYAOT

Marepuall, KOTOPbIM UCIOJIB3YETCA MPHU MOATOTOBKE Y MTPOBEACHUH MPAKTUYECKUX 3a-
HATUHU. B KOHIIE Ka)X0r0 3aHATUS IPEACTABICHBI BOMPOCHI AJIsI KOHTPOJIA 3HAHUM

CTyACHTA.



IIpakTHuyeckoe 3anaTne Nel. Pacuer paccesitHus XUMHYECKHUX

3arpsi3HeHuil atMocdepbl 0T BLIOPOCOB OTHHOYHOT0 HCTOYHHUKA

Heab: npuobpereHne 3HaHUI U YMEHU 110 IPAKTUYECKOMY OIPEAEIICHUIO

KOHIIEHTpPAINH 3arpsI3HAIONINX BEIIECTB B aTMOCc(hepe P pacCesTHUH BHIOPOCOB.
OpranuzaimonHasi opMa 3aHsITHS — TPAAUIIMIOHHASL.

Ue./lblo 3a0anull IBISETCS OCBOCHUE MCTOJ 0B pacyCTa KOJINYCCTBCHHOI'O CO-
JIEp’KaHUSI 3arPA3HSIONINX BEIIECTB B aTMOC(Epe Ha OMPEICIEHHOM PACCTOSHUM OT
HCTOYHHKA.

[TpumepamMu OJMHOYHBIX TOYEHUHBIX HICTOYHUKOB — 3arpsi3HUTENEH aTMOC(epbl
SIBJISIFOTCS IBIMOBBIC TPYOBI TPYOUaTHIX TIeUeH, TPyObl BEIBOJIA COPOCHBIX U IIPOJTY-
BOYHBIX I'a30B.

MaxkcuMabHOE 3HAaUCHUE HpI/IBGMHOI\/'I KOHICHTPpAalM1 BPCAHOI'O BCIICCTBA C,,,
MF/Mg, IIPU BEIOPOCE ra30BO3YIIHOM CMECH U3 TPYOBI C KPYTJIBIM YCThEM JOCTHUTACT-
Ci Ipu He6JIaFOHpI/I}ITHBIX MCTCOPOJIOTMYCCKHX YCIOBHAX HA PACCTOAHWUMA X, M, OT
MCTOYHUKA U ompeensercs no Gpopmye:
AMFmnn
Cy = 5 3 !
H< 3V AT

rae A — k03PpGUIMEHT, 3aBUCSIINN OT TEMIIEPATYPHOU cTpaTuduKanuu atMmochepsbl

(manpumep, 175t CTaBpOIOJIbCKOTO Kpast puHuMaetcs paBHbiM 200); M — macca
BPEIHOTO BEIIECTBA, BHIOPAChIBAEMOT0 B aTMOC(epy B €MHUILY BpEeMeHH, 1/c; F —
KOA((DUIMEHT, YUUTHIBAIOIINI CKOPOCTh OCEIaHUS BPEIHBIX BEIIECTB B aTMOC(hep-
HOM BO3]1yxe (/1711 ra3000pa3HOro TOIJIMBa MPUHUMAETCS paBHBIM 1); M, N — ko3(-

(UIMEHTHI, YIYUTHIBAIOIIUE YCIOBHS BBIXOa Ta30BO3AYIIHON CMECH U3 YCThsl UCTOY-
HUKa BbIOpOca (onpenenstorces no ¢popmyinam); H — BbIcOTa HICTOYHUKA BBIOpOCA, M;
#— K03 (DULIMEHT, yYUTHIBAIOIINIA BIUSIHUE peiabed)a MECTHOCTH (7151 POBHOM WIIH
ci1abornepeceueHHOM MECTHOCTH TPUHUMAETCS paBHBIM 1); V — pacxon ra3oBo3ayi-
HOIT cMecH, M°/c; AT — pasHOCTb MEX/Iy TEMIICPATYPOil BHIOPACHIBAEMOI Ta30B03-
IOYLUTHOW CMECH M TeMIIEpaTypoit aTMOc(hepHOro BO3ayXa.

3nauenue kodduirenta M onpeaenseTcs B 3aBUCUMOCTH OT rapamerpa f:



o _ 1000 wgD
H2 AT
rjae W, — CpeIIHSS CKOPOCTh BBIXO/a Ta30BO3AYIITHOW CMECH U3 YCThS HCTOYHUKA BbI-
opoca, M/c; D — nuameTp ycThsi HICTOYHHKA BBIOpOCA, M.

IIpu 5TOM CpenHssi CKOPOCTh BBIXOA Ia30BO3IYIIIHON CMECH U3 YCThSI UCTOY-

HHKa BEIOpPOCa MOXKET OBITh ompejiesieHa 1mo hopmyiie:

Y%
° 7 D?
Torna:
f<100 m 1
IIpu = ;
P 067 +01/F +034/f
f>100 m 147
nput = =3\/?.

KoaddummenT n onpenensercs B 3aBUCUMOCTH OT ITapaMeTpa v,

v, =065 3,/V AT .
H

Torna:
npuv, >2 n=1,
mpu 0,5 <v,, < 2 n=0532v> -213v, A +313,
npu V,, < 0,5 n=44v, .

Paccrosiaue x,, onpenensiercs no Gopmyie:

“G-Fgy,

M

riae d — 6e3pa3MepHbIil KO UITUSHT.

[Mpu f < 100 ko3 dunment d Haxoautes o hopmysiam:

pH V,, < 0,5 d=248(1+0283/f);
npu05<v,<2; d=495v (1+0,283/f);
1pH V,, > 2 d=7v, (1+0283/f).
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[Tpu f > 100 ko> punment d HAXOTUTCS B 3aBUCUMOCTH OT Vi =13

SAJAHUA 111 CAMOCTOATEJIBHOI'O BBITIOJITHEHUA

dbopmymnam:

npu v, <0,5

mpu 0,5 <v’, <2 d=114V;

d=16 .V, .

npuv’, > 2

d=57;

3aI[aHI/I$I BBIIIOJIHAIOTCS 11O BapHaHTaM.

w, D
110

1. I[To nanabIM, IpUBEeHHBIM B TabmuIe 1.1, onpeaenure MakcuManbHOE 3Ha-

YCHHC HpH3€MHOﬁ KOHICHTPALWU 3arpA3HAIOIINX BCIICCTB (,ZII/IOKCI/II[a a30Ta U OKCH-

3 ~ s
Jla yraepoa) ¢, Mr/M°, mpu BIOpOCE Ta30BO3AYIIHON CMECH U3 TIEYHOU TPYObI U

PaCcCTOAHUC X,,, M, HA KOTOPOM OHA JOCTUIAaCTCA IIPH He6HaFOHpI/I}ITHBIX MCTCOPOJIO-

I'MYCCKUX YyCIIOBUAX.

BricoTa TpyOsl H, nuameTtp ycThs D, pacxon razoBo3ayiHoi cmecu V, teme-

patypa T, MaccoBbIil BRIOpOC TuOKcHa a3oTa M; u okcuaa yriepona M,. ctounuk

3arpsi3HEHMi pacmosiokeH B CTaBpOMOILCKOM Kpae, TeMreparypa Bozayxa — 25 °C,

MecTHOCTh poBHas. [[/[K 1 = 0,085, II/[K;, = 5 me/m’.

Taomuna 1.1 — UcxoaHble JaHHBIE K 3aJaHUTO

Ne H m D, m V, m/e T,°C M, e/c M,, o/c
BapUaHTa
1 30 1,0 5,0 160 4,0 11,0
2 35 0,9 5,1 160 4,0 11,0
3 30 1,0 5,2 160 4,0 11,1
4 35 0,9 5,3 155 4,1 11,1
5 40 1,0 54 155 4,1 11,2
6 40 0,9 55 155 4,1 11,2
7 35 1,0 5,6 160 4,2 11,1
8 30 0,9 5,7 160 4,2 11,1
9 40 1,2 5,8 160 4.2 11,0
10 40 1,0 5,9 155 4,1 11,0
11 50 1,2 6,0 155 4,1 10,8
12 50 1,4 6,1 155 4,1 10,8
13 55 1,2 6,2 160 4,0 10,5
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14 55 1,4 6,3 160 4,0 10,5
15 60 1,4 6,4 160 4,0 10,6
16 60 1,3 6,9 155 4,2 10,6
17 45 1,3 6,6 155 4,2 10,7
18 45 1,2 6,7 155 4,2 10,7

2. [IpoBepwTe ycnoBue 6€30MacCHOCTU CYMMUPYIOIIETO ACUCTBUS 3arpsi3HUTE-

aeit mo popmyue:

CMl N C-MZ <
Ky UK

TE Cyy U C,2 — MAKCUMAJIBHBIE 3HAYEHUS MIPU3EMHOM KOHIEHTPAIlMKA TUOKCHIA a30Ta

u okcuaa yriuepoaa; [I/[K; v II/[K, — npeaenbHO 1OMYyCTUMBIE KOHIIEHTPAIIUH COOT-
BETCTBEHHO JMOKCHUJA a30Ta U OKCHA yTJIepoa.
Ecnu ycrioBue He BBITIONHAETCS, ONPEACIUTE, KAKOUW T0KHA OBITh BBICOTA

TpyOBI, 4TOOBI ObLTa 0OecTieueHa dKoJIoTuIeckas 6€30macHOCTh?
KoHnTposibHbIe BOPOCHI

1. [IpuBeauTE IPUMEPHI OJIMHOYHBIX UCTOUYHUKOB 3arps3HEHUST aTMOC(EPHI.
2. Kak BiusieT Ha MaKCMMaJIbHOE 3HAYE€HHUE TPU3EMHOM KOHIICHTPAIlUKU BPE/I-
HOT'O BEIIECTBA BhICOTA UCTOYHUKA BbIOpOca?
3. Kak BiausieT Ha MaKCUMaJIbHOE 3HAYEHHUE TTPU3EMHON KOHIIEHTPALIMU BPEI-
HOTO BEIIECTBA PA3HOCTh MEXIY TeMIEpaTypoi BEIOpachiBa€MOM ra30BO3AYIIHON
CMECHU U TeMrepaTypoi atMochepHoro Bo3ayxa?
4. Kak BiusieT HAa MaKCUMaJIbHOE 3HaUYCHUE MTPU3EMHOMN KOHIIEHTPAILIMU BpPE/I-

HOT'O BCUICCTBA TUAMCTP YCThbA UCTOYHUKA BBI6pOC3?




IIpakTHyeckoe 3ansaTHe Ne2. PacueT HUKJIOHHOTO0 000pya0BaHMS 151

OYMCTKH Ira3oBbIX BblﬁpOCOB

Heab: npuobpeTeHne 3HaHUI U YMEHUI 110 TPAKTUYECKOMY MCIOJIb30BAHUIO
PacyeTHOr0 METOIA ONPEACIICHUS Pa3MEPOB LIUKIOHOB JUIsl YMEHBIIECHUS 3arps3He-

HUN aTMOoc]epsl.
Opranu3aioHHas popMa 3aHsITHS — TPAAUIIMOHHASL.

L]envio 3a0anuti IBASETCS TIOA00P TUTIOBOTO ITUKIOHHOTO 000pYA0BaHUS IS
peanu3aluu Mmpoliiecca ra3004UCTKU IPOMBIIIEHHBIX BBIOPOCOB B aTMochepy.
CucTemMbl ¥ METOIBI OYUCTKHA aTMOC(EPHBIX BEIOPOCOB OT 3arpsi3HEHUI MOXKHO

KJ1accu(UIMPOBATh MO cXeMe, TOKa3aHHOW Ha pucyHke 2.1.

CucteMBl U METOIBI OYMCTKH BPEAHBIX BbIOPOCOB

| |

Or nsLteit OT TyMaHOB __|Or rasonapoo6pasHeix
npuMecen
- Cyxue Tymanoynosutenu | —{  A6copbLMOHHBIE
MbUIEYJI0OBUTENN
Mokpbie —  Ancop6LOHHBIE
TMBUIEYJI0BUTENU
—  XeMoCcopOLIMOHHBIE
L1 D71eKTpOPUIBTPHI
— Tepmuyeckue
— QOunbTphl
— Karanutuyeckue

Pucynox 2.1 — Cxema kiaccuuKaImy CUCTEM U METOJIOB OUYMCTKH aTMOC(EpHBIX
BBEIOPOCOB
CucTeMbl OYMCTKH Ta30BBIX BRIOPOCOB, Yallle BCETO — UCIIOIH30BAHHOTO BO3-
JlyXa, OT TIBUIH JIEJSTCS Ha Y€ThIPE OCHOBHBIE TPYIINBI: CyXHUE U MOKPBIC MbUICYIOBU-

TEJH, a TAKXKE AMEKTPOPMIBTPBI U (PUIIBTPHI.



[Tpu MOBBIIIEHHOM COJIEP KAHUY THLIN B BO3yX€ UCIIOIB3YIOT MBLUICYIOBHTE-
JM 1 31EKTPOPUIbTPbl. DUIBTPBI MPUMEHSIOT 1711 TOHKOM OYMCTKU BO3/1yXa C KOH-

ueHTpauuent npumecei menee 100 mr/m’,

JIJst O4MCTKY BO3/IyXa OT TYMAaHOB (HaIpuMep, KUCIIOT, IeT04ei, Macen U
JPYTUX KUJKOCTEN) UCTIOIB3YIOT CIIEIMANIbHBIE CUCTEMBI (DUIIBTPOB, HA3bIBAEMBIX
TyMaHOYJIOBUTEIISIMH.

Bp160op cpencTB 3ammThl BO3IyXa OT ra30mapoo0pa3HbIX MPUMEcel 3aBUCUT OT

MIPUMEHSIEMOTO METO/1a OYHCTKH.

[To xapaktepy nmpoTekanus PU3NKO-XUMUIECKUX TIPOIIECCOB BBIACISIOT METO/T
abcopOuu (MPOMBIBKA BEIOPOCOB PACTBOPUTEIISIMHU IIPUMECH ), XeMOCOpOITuHu (Ipo-
MBIBKA BBIOPOCOB PaCTBOPAMH PEArcHTOB, CBA3BIBAIOIINX IPHUMECH XUMHUCCKH ), al-
copO1uu (MOTJIOIIEHUE Ta3000pa3HBIX TPUMECEH TOPUCTHIMHU TBEPABIMU MOTIIOTUTE-

JSIMU) ¥ TEPMUYECKON HEHTpalIU3aIuu.
Bce mporieccr! n3BneueHns U3 BO3ayXa B3BEIICHHBIX YaCTHIl BKITIOYAIOT, KaK
MIPaBUIIO, IBE OTICPALIUHN:
- OCaXK/ICHHME YaCTHI TTBLUIN WJIM KaIlejIb )KHIKOCTH Ha CYXHX WJIM CMOYEHHBIX
MOBEPXHOCTSIX;
- yIaJIeHHE OCaJKa C TTIOBEPXHOCTEH OCaXKICHUSI.

OCHOBHOM omepanuei siBIseTCsl OCaXKJICHHE, 0 Heil, COOCTBEHHO, U KJIacCH-
bunupyroT Bce mbuieyoButenu. OTHAKO BTOpas OTepaIinsi, HECMOTPS Ha KaXyIIyo-
Csl IPOCTOTY, CBSI3aHa C TPEOI0JICHUEM Psijla TEXHUYECKHX TPYIHOCTEH, 4aCcTO OKa-
3BIBAIOIIMX PEIIAOIIee BIUSHUE Ha YPPEKTUBHOCTh OYMCTKH WIIM MPUMEHUMOCTD
TOTO WJIM UHOTO METO/IA.

Bp100p TOTO MIIM MHOTO TMBUICYIABIMBAIONIETO YCTPOHCTBA MPEAOTPEASITACTCS

JTUCTIEPCHBIM COCTaBOM YJIABITUBAEMBIX YaCTHUII TPOMBIIIIICHHON MTBLTH.
O} dexkTUBHOCTH MpoIecca OYUCTKH OT BPEIAHBIX MPUMECEH XapaKTePU3yeTCs
CTETICHBIO CHIDKEHUS BPEHBIX TPUMECEH BRIOpOCa B IPUMEHIEMOM CPEJICTBE OUHCT-

KH U ompeniessieTcs: KodhGumueHTomM, onpeaensieMbIM 1o hopmyie:

n= C@x B Cebzx ’
Cex




rae C, u Cg,,, — KOHIIEHTPAIIUU BPEIHBIX MPUMECEH JI0 ¥ MOCIIE UCTIOTB30BaAHMS
CpEelICTBA OYUCTKHU.
[Tpu ncmonb30BaHNN KOMIUIEKCA Ta300UYMCTHOTO 000PYA0BaHUS IS YIIaBIH-
BaHMSI TBEPJIBIX B3BECEH MTUPOKOTO (PPAKIIMOHHOTO COCTaBa MPOIIECCHI BEIYT IO
CXeMe:
NbUICOCAIUTENIbHAS KaMepa/OTCTOMHBIN ra30Xxoj] — UUKIOH — (UIbTp — CKpyOoep.
OCHOBHBIE pa3Mepbl OJJMHOYHOTO IIUKJIOHA OTMPEEISIOTCS B 3aBUCUMOCTH OT
ero auametpa D.
JlnaMeTp LIMKIIOHA ONPEAETIAIOT 10 YCIOBHOU CKOPOCTH ra3a W,, OTHECEHHOU K

ITOJIHOMY IIOIICPCYHOMY CCUCHUIO HI/IJIPIH,Z[pH‘IGCKOﬁ YacCTH LIUKJIOHA.

V
2826 Wy, p

rie V — pacxoJ rasa, MpoXoIsIero Yepe3 IMUKIOH, KI/4; p — INIOTHOCTh OYHIIAeMOTO
rasa, KT/MC.
Tak, HarprMep IIOTHOCTH BO3AyXa B 3aBUCUMOCTH OT TeMueparypsi (t, °C)
MOKHO OTIPEJIEIUTH 0 (hopmyIie:
29 213
(273 +1)

YcnoBHast CKOPOCTh ra3a OyIeT paBHa!

W, ZAp’
S p

rne Ap — TUIPaBINYECKOE COMTPOTHUBIICHUE UKIIOHA, [1a; & — koaddurmenT ruapas-

p=1

JINYECKOT'0 COMPOTUBIICHMUSI.
Jliig onpeneneHus CKOPOCTH 3a4at0TCSl ONTUMAJIbHBIM COOTHOLIEHUEM Ap/p,
KOTOpO€ n3MeHseTcs B npeaenax 550...750 M/c?,
Jlpyrue pa3mepsl HUKIOHA (B A0JX OT auameTpa D) onpenenstoTcs 1o coot-
HOIIICHUSIM, TIPUBEICHHBIM B Ta0smiie 2.1.
Pacder GaTapeiiHOT0 UKJIOHA CBOIUTCS K ONMPEICICHUIO YHCIIa [IUKIOHHBIX

DJIEMCHTOB UCXOO U3 Tpe6yeMor0 pacxoaa O4rnIacMoro ra3a 1 €ro CKOpocCTH.



CkopocTh ra3a B IJIMHIPUIECKON YaCTH HUKIOHHOTO AyieMenTa (W,, m/c)

MO>KHO OMPENEIUTh M0 (hopmyJie:

w, = 22
s p

rae Ap — TUIpaBIMYECKOE CONTPOTUBIICHHE LIUKIOHA, [1a; & — koadpuimenT ruapas-
3
JMYECKOT0 COMPOTUBIIEHUS; p — IFIOTHOCTh OUUIIAEMOr0 ra3a, KI/Mm".

Ta6mumna 2.1 — CooTHOIIEHUS pa3MEePOB IIUKIOHA

Tum nukIioHa

XapaKTepI/ICTI/IKa IUKJIOHA

1[H-24 | 1IH-15 | I[H-11

JlnameTp BBIXOJAHOTO NaTpyOKa

D, 0,6 0,6 0,6

[Iupuna BXoaHOTO nMarpyOka b 0,26 0,26 0,26

Bricora BxoaHOro nmarpyoka hy 1,11 0,66 0,48

Bricora BeixoaHoro natpyoka h, | 2,11 1,74 1,56
BricoTa munuHApUYECKON YacTh

hs 2,11 | 2,26 | 2,08
BricoTra koHnueckoit yactu hy 1,75 2,0 2,0
OO01as BeIcOoTa IuKiIoHa H 4,26 450 4.38

Koaddumment conporusnenwns & 60 105 180

Pacxoy rasa Ha OfMH dJIeMeHT 6aTapeifHoro uukioHa (Vy, 1°/4) COCTABUT:
2
V, =900 7 d? w,,

rac d- AUaMCTP MUKJIOHHOI'O 3JICMCHTA, M.

TpeOyemoe 4nciao 371eMEHTOB:

Q

n=—,
Vi

3
rae Q — mMpou3BOAUTEILHOCTD IUKJIOHA, M /4.

HaitneHHoe 4nciio 3J1EMEHTOB MOXKHO pacnpenenuTs no 4, 6 uinu 8 mTykK B O11-

HOM psJly.
3AJJAHUA 1JI1 CAMOCTOSTEJIBHOI'O BBITTOJIHEHU A

3a,Z[aHI/IH BBITIOJIHAKOTCA 110 BapHUaHTAM. HCXO,IIHI)IG JaHHBIC ITPUBCICHLI B Ta0-

mmuax 2.2, 2.3
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Tabnuna 2.2 — JlanHbIe K pacueTy MUKJIOHA

Ne papu- Tun UUKIOHA V, ke/u £1 /e t,°C
aHTa P
1 1IH-24 3000 550 100
2 IIH-15 2500 600 110
3 IIH-11 2000 650 120
4 11H-24 3200 700 130
5 IIH-15 2700 750 140
6 IIH-11 2200 550 130
7 1IH-24 3400 600 120
8 IIH-15 2900 650 110
9 ITH-11 2400 700 100
10 1IH-24 2800 750 105
11 I1H-15 2300 550 115
12 IIH-11 1800 600 125
13 11H-24 2600 650 135
14 IIH-15 2100 700 145
15 IIH-11 1600 750 155
16 11H-24 2150 720 118

1. ITo ucxoaHBIM TaHHBIM, IPUBEJICHHBIM B TabJuIIe 2.2, pacCUUTANTE pa3Me-

PBI IIUKJIOHA TS BBIACJICHUS YaCTHUIl CYXOro MaTepuasa u3 Bo3yXa, BRIXOSIIET0 U3
pPacCIbUTUTEIHLHOU CYIITVIIKH.

2. N306pa3ure cxemy UKJIOHA, YKa3aB Ha HEH MOyUYEeHHBIC B pe3yJIbTaTe pac-

qcTa pasMCphl.

3. [To ucxoaHBIM TaHHBIM, MPUBEJECHHBIM B Ta0uIe 2.3, ONpeaeTuTe YUCIIO0
3JIEMEHTOB OaTapeitHoro nukioHa tuna bLl, ncmonb3yemMoro Jjis OYUCTKHY ra3a oT
ciabo caumnaroierics neuid. Juamerp anementa d = 150 mm.
[M'uapaBnrdeckoe COMPOTURIICHNE OaTapEeHHOTO IMKIOHA HE JOJIKHO ITPEBHI-

maTh 3Ha4eHUs Ap.

Tabnuna 2.3 — JlanHbie Kk pacuety 6aTapeiHOTO ITUKIIOHA

Ne B?; Han- Q, m*/u ¢ p, ke/m® Ap, Ila
1 8000 90 0,65 540
2 8200 65 0,60 560
3 8400 90 0,55 580
4 8600 65 0,50 600
5 8800 90 0,65 620
6 9000 65 0,60 640
7 9200 90 0,55 660
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8 9400 65 0,50 680
9 9600 90 0,65 700
10 9800 65 0,60 720
11 7800 90 0,55 700
12 7400 65 0,50 680
13 7200 90 0,65 660
14 7000 65 0,60 640
15 6800 90 0,55 620
16 6600 65 0,50 600

4. CocTaBbTe CXEMY PACIOJIOKEHUS JIEMEHTOB OaTapeHHOTO IUKIIOHA.

KoHTpoJ/bHBIE BOIPOCHI

1. Kakue kmaccbl 000pyA0BaHUS UCTIONB3YIOTCS IJIsi OYMCTKHU Ta30B OT MbLICH
(TymMaHOB, ra3000pa3HBIX MIpUMeECeil)?
2. Kakue oneparnuu BKIIOYAOT, KaK MPABUIIO, BCE MPOLIECCHI U3BICYEHUS U3
BO3/1yXa B3BEILICHHBIX YacTHUIl?
3. Kak onpenensiercst 3pheKTUBHOCTb MPOIECCa OUUCTKH BO3AYyXa OT TBEP/IbIX
VI KUJKHAX IIPUMECEn?
4. Ha ocHOBE KaKUX JaHHBIX pACCUUTHIBAECTCS JUAMETP LUKIOHA?

5. K onpeneneHuio Kakux JaHHBIX CBOJUTCS pacyeT OaTapeitHOro MUKiIoHa?

6. B kakux ciy4asx NpUHUMAIOT pelieHue 00 UCIOJIb30BAaHUU MOKPOM OUHCT-

KM Ta30B?
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IIpakTnueckoe 3anaTue Ne3. Pacuer GuiIbTPOBAIBLHOI0 000PYy/10BAHUA

JJIA OYUCTKH I'a30BbIX BblﬁpOCOB

Heab: npuobpereHne 3HaHUI U YMEHUI 110 TPAKTUYECKOMY MCIOJIb30BAHUIO
pacueTHOro METO/1a OMPEIEIICHUs XapaKTEPUCTUK (PHIIBTPOB ISl OYUCTKH ra3oB OT

TBEPIBIX B3BECEH.
OpranuzanonHasi opMa 3aHsATUS — TPATUIIMOHHASL.

L]envro 3a0anuii SBISETCS TOAOOP TUIIOBOTO (PUILTPOBAIIBHOTO 000PYT0BAHUS
IJIS peau3aliy IpoIecca ra300unuCTKH.
@uIbTPBI NPUMEHSIOT HA BTOPOU M TPETHEU CTYNEHAX OYHUCTKHU Ia30BbIX ITOTO-
KOB (IIbLJIEOCAANTENIbHASI KaMepa, IUKJIOH) C KOHIEHTpAIMeil TBEpIbIX MpuMecel He
6omee 100 mr/m® (cm. MaTepuan 3asTHsI Ne2).
Cpenu KOHCTPYKIUN ¢hunbmpos 1isi OUMCTKHU Ta30B HanboJjIee 9acTo MpuMe-
HSIFOT PyKaBHBIE alnaparhl, BBIMYCKAaEMbI€ B COOTBETCTBUU C PSAOM KaTasoros. Jis
no10opa TUIMOBOTO (PUIIBTPA MPEABAPUTENHHO HEOOXOANMO OTIPEACTUTh pa3Mep He-
00xomuMou Tiomaan GuIbTPOBaHUS 1O HOPMYJIE:
F = (Vi + Vy)log +F, M,
rie Vi — pacxoj rasa ¢ y4eToM ero mojacoca, M/MuH; Vo— pacxos1 IPOIyBOYHBIX Ia-
30B, M°/MHH; Vg — Ta30Bas Harpy3ka Ha (GUIbTP (yAeIbHas IPOU3BOAUTEIBHOCTD),
mY/(m* mun); F, — miomans GUIbTpa B pereHepHpyeMoii CeKIIHH, M.
Benuunny noacoca raza npunumatot ~10% ot ero pacxoja, a pacxoi nposy-
BOYHOTO Ta3a MPUHUMAIOT U3 COOTHOIICHHS
Vol V;=1,5...2.
Jlpyrve gaHHble IPUHUMAIOT 0 CIPABOYHBIM JAHHBIM C YYE€TOM TUIA (QUIIbT-
pa ¥ BHJIa TIEPErOPOJIKH.
Kak npaBuiio, paccMaTpuBarOT HECKOJIBKO BAPUAHTOB MOJIXOISIINX TUIIOB

GUIBTPOB U BHIOUPAIOT anmapar ¢ JyUYIIUMU TTOKa3aTeIsIMU.
SAJAHUSA 1A CAMOCTOATEJIBHOTI'O BBITIOJIHEHUA

BaﬂaHI/IH BBIIIOJIHAKOTCS 11O BaApHaHTaM.

1. [TogoGpath TUIIOBOM PYKaBHBIN GUIBTP JUIsl OUUCTKH BO3/1yXa, YyCTaHABIIHU-
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BAEMBIii MTOCIIE PACTIBUIMTENBHON CYIIMIIKH U IMKIIOoHA. Pacxos razoBoii cmecu G,
temneparypa t. Jluamerp ynaBnuBaeMbix yactull dy > 0,3 MKM, a UX KOHLIEHTpaLHs]
He npesbimaet 100 Mr/m°, Matepuain yactui] — aMMo(oC U Ipyrue MUHEpaIbHbIE
yaoOpeHus.

Hcxonnbie naHHBIC K pacdyeTaM IpuBeIeHBI B Tabauie 3.1.

Tabnuua 3.1 - Ucxonabie JaHHBIE K 3a1aHUTO

Ne papu- G, xe/u t,°C Ne Bapn- G, xe/u t,°C
aHTa aHTa

1 3000 100 9 2400 100
2 2500 110 10 2800 105
3 2000 105 11 2300 95
4 3200 90 12 1800 90
5 2700 95 13 2600 105
6 2200 105 14 2100 110
7 3100 100 15 1700 100
8 2900 110 16 1900 90

2. B xauecTBe BO3MOKHOTO THIA (PUIBTPA PEKOMEHIYETCS PACCMOTPETH:
- CM1I — ¢unbTp co BCTPAXUBAHUEM M IPOAYBKOH (Vg = 0,6...0,75
M/(M? MEH));
- ®PKU nnn ®PK/U - puasTp ¢ MMITyIbCHOM IpOIyBKOH (vg = 1,5...2
MY/(M% MHH));
- ®PO nmun ®P - punstp ¢ 0OpaTHOI mpoayBKo# (vg = 0,45...0,55
MY/(M% MHH)).
3. Ilo pe3ysbTaTaM pacueToB pEKOMEHYETCsl BBIOpaTh TUIOBOW (PUIIBTP C

HaMEHbIIIEH TUIOIIAIbI0 TOBEPXHOCTH (DMIBTPOBAHUS U MPEICTABUTH €TI0 SCKU3.
KoHTpoJbHBIE BOIPOCHI

1. B kakux ciaydasix i OYMCTKH ra30B MPUMEHSIOT QUIBTPHI?
2. B kakux ciydasix Juisi OYMCTKU Ta30B MPUMEHSIOT 3JIEKTODUIBTPHI?
3. TlpuBeaute knaccudukanuio GUILTPOB JIJIT OYUCTKH Ta30B.
4. Ha ocHOBe KakuX JIaHHBIX TPOBOAUTCS BEIOOP PHibTpa v PUIABTPYIOIIETO
Marepuaia’?

5. Kak nogobpath onTuManbHbIN TUIIOpa3Mep GUIBTPOBAIIBHOTO 000PY10Ba-

14



HUA?
6. IlpuBeauTe onrcaHue KOHCTPYKIIMU U TIPUHIIAIIA JISHCTBHS IMOJ00paHHOTO

bunbTpa.
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IIpakTHueckoe 3anaTue Ned. Pacuer ckpy0Oepa 1Jis 0OYHCTKH ra30BbIX

BbIOPOCOB

Heab: npuobpereHre 3HaHUI U YMEHUN 110 TPAKTUYECKOMY OCBOEHUIO pac-

YETHOTO METOJA.
OpranuzaimonHasi opMa 3aHsITHS — TPAAUIIMOHHAS.

L]envio 3a0anutl BIETCS BEIOOP ONTHMAIFHOTO BapuaHTa MPOEKTA armapara
JUTSL pean3alliy MpoIiecca TEXHOJIOTHYECKOTo y3IIa.

Pacuertnsiit nuametp D nosoro gpopcyHouHoro ckpyo6epa 3aBUCUT OT CKOPO-
CTH Tra3a B €r0 CEUCHUU U ONpeesieTcs mno Gopmyre:

_ Ve

900 7 W, -

rae V. — pacxo/ mogaBaeMoro Ha OUHUCTKY Tasa, M3/‘-I; W, — CKOpOCTb raza, M/c.
CKopocTh rasa, IBHKYIIETrocs BHYTpU CKpyOOepa, peKOMEHIyeTCsl MPUHUMATh
paBHO okoJi0 1 M/c. BeicoTa paboueli (HUIMHAPUYECKOI) YacTu cKpyOOepa nNpuHHU-
MaeTcs paBHO# ~2,5D. O01mas BpIcOTa anmapara MPUHUMAETCS KOHCTPYKTHUBHO.
Pacxon paboueit xuakoctu V,,. OnpeaessitoT o COOTHOIICHHUIO:
Ve =mV,,
r7ie M — yAeIbHBIN pacXo KUIKOCTH, TPUHUMAEMBbIN B 3aBUCUMOCTH OT KOHIICHTpa-
UMW JUCTIEPCHBIX YaCTHI] OYUIaeMOW nbuIn B peaenax 0,5...8 e,

PacueTrnsblit AUAMCTP IMTYOCPOB JIA TOJAYHU I'a3d U JKUAKOCTHU OIIPCACIIACTCA

o ¢popmyJe:
i AV
T W

e V — pacxoj rasa Wi JKHAKOCTH, M/C; W - CKOPOCTb rasa (8...20) HiTH KHIKOCTH

(1..2) B mrtyniepe, m/c. Pasmeps! mryniepos cornacytot ¢ pazmepamu ['OCT Ha Tpy-

OBL.
3AJAHUSA 1151 CAMOCTOSTEJIBHOI'O BBIITOJIHEHUM S

3aI[aHI/I5[ BBIIIOJIHAKOTCA 110 BapHaHTaM. I/ICXOI[HI)IC JAaHHBIC ITPUBCACHLI B Ta0l-
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mure 4.1.

Taomuna 4.1 - UcxoaHble JaHHBIE K 3aJaHUIO

Ne papu- G., k2/u t,°C Ne papu- G., ke/u t,°C
aHTa aHTa
1 5000 60 9 4000 60
2 5500 50 10 4500 50
3 6000 45 11 3500 45
4 6500 40 12 3000 40
5 7000 55 13 2500 55
6 7500 45 14 2000 45
7 8000 60 15 9500 60
8 8500 50 16 9000 50

1. Onpenenure OCHOBHBIE pa3Mephl (AMAMETP U BHICOTY paboyelt 4acTu) u
pacxo/1 JKUJIKOCTH JJIs TOJIOTO (DOPCYHOUHOTO CKpyOOepa Mpu pacxojie 0UUIIaeMOro
raza paBHoMm G, kr/4 ipu temneparype t,°C u ouncTKe NblIu CpeiHel KOHIIEHTpa-
1117078
2. [TocTpoiiTe 3aBUCUMOCTh pacYeTHOTO TUaMeTpa CKpybOepa OT CKOpOCTH ra-

3a B mpeaenax eé nsmenenus 0,8...1,2 m/c.
3. Onpenenure pazMepsl IITYLHEPOB IS NOAAYM Ta3a U )KUIKOCTH.

4. IlpencraBbTe ACKNU3 CKpyOOEpa.
KoHTpoJbHBIE BOIPOCHI

1. YTo NOHUMAIOT MO «MOKPOI» OUUCTKON ra3oB?
2. 3anumuTte GopMyITy IS ONIpeAeNICHUs JuaMeTpa nojaoro GopCyHOUHOTO
CKpyOOepa.
3. Ot kakux ($aKkTOpPOB 3aBUCUT PACXO]] OPOIIAOIICH KUIKOCTH B CKpyOOepe?
4. Kak omnpeaenuTs JuaMeTp MTyIepa JUIs TM01auH KHIKOTO HIIA Ta30BOTO
MOTOKa B CKpy0OOep?

5. Kyna ciaemyer HanmpaBuTh MOTOK IIJIaMa U3 CKpyOOepa i yTHiIn3auu?
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IIpakTueckoe 3ansaTue Ned. PacueTsl CHU:KeHHSI BUOPOAKYCTHYECKHUX 3a-
IPA3HEHUI OKPY KaIOLIeH cpeabl
Heab: npuobpereHre 3HaHUI U YMEHUN 110 TPAKTUYECKOMY OCBOEHUIO pac-

YETHBIX METOJIOB CHUKEHUSI BUOPOAKYCTUUECKHX 3arpsI3HEHUIN OKPYKAIOIIEH CpeIbl.
OpranuzaimonHasi opMa 3aHsITHS — TPAAUIIMIOHHASL.

L]envio 3a0anuti iBAsiETCS BBIOOP ONTUMAJILHOTO BapUaHTa IPOEKTA armapara
JUIS pean3alyy Ipolecca TEXHOJIOITMYECKOro y3ia.

Bcesikuii HexenaTeNnbHbIN AJ YeIOBeKa 38YK ABsieTcs yMoM. OObIYHbIE
MIPOMBIIUICHHBIE IITYMbI XapaKTEPU3YIOTCS XaOTUUECKUM COUYETAHHEM 3BYKOB. B
MIPOU3BOJICTBEHHBIX YCIOBUAX UCTOUYHHUKAMHU IIIyMa SIBIIIOTCS pabOTarolue CTaHKU U
MEXaHU3Mbl, pyYHbIE€, MEXaHU3UPOBAHHBIE U THEBMOUHCTPYMEHTBI, AIEKTPUUECKUE
MaIlIUHbI, HACOCHl U KOMIIPECCOPHI, TPYOOIIPOBOAHBIE CHCTEMBI, BCIIOMOTaTEIbHOE
o0opyaoBaHue (BEHTUISIIIUOHHBIE YCTAHOBKHU, KOHAUIIMOHEPHI) U T.1.

Humencusnocms 36yka, (1, BT/M®) cBsi3ana co 36yxkosbim dasneruen (p,

(MIIa-c)/m) 3aBUCUMOCTBIO:

r7ie p — 3ByKOBOE AaBieHue, [1a; p — mioTHOCTH cpenibl (rasa), KT/M>; ¢ — CKO-
POCTh pacpoCTpaHEHUs 3ByKa (BOJIHBI), M/C.

[Ipu yacrote konebanuii 1 kI'11 yenoBeueckoe yxo BOCIIPUHUMAET IIIyM CO
3BYKOBBIM JIaBJICHUEM 2° 10 Ia, uro COOTBETCTBYET nopoz2y caviuwumocmu. Ilpn nas-
nenuu B 200 [1a Bo3Hukaer nopoe 601e6020 owyujernusi. VINTEHCUBHOCTH 3ByKa, CO-
OTBETCTBYIOIIAS [IOPOTY CIBIIMIMOCTH paBHa 10™ B1/M?, a mopory 6011eBoro ory-
menust — 100 Br/Mm.

JI1st XapaKTepUCTUKU aKyCTUUYECKHX SIBICHUN MPUHSTA CHeUalbHas U3MEpU-
TeJIbHAasi CUCTEMA MHTEHCUBHOCTH 3BYyKa U 3BYKOBOTO JIaBJICHUSI, YUUTHIBAIOIIAS [TPHU-
OJIMKEHHYIO JIorapu(PMHUUECKYI0 3aBUCUMOCTb MEK/Y Pa3fpaXeHUEM U CIIYyXOBbIM
BOCIIPUATHEM, — LIKAJIA JIOTapUPMUUECKUX eIUHUL — Ae1n0enoB (1), B KOTOphIX

U3MEPSIOT YpoBHHU | 1 p.
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YpOBEHb HHTEHCUBHOCTH 3BYKa PAaBEH:

L, =10 Igll—,

[
rjae |, — ”HTEHCUBHOCTH 3BYKa, COOTBETCTBYIOIIAS TOPOTY CIBIIIUMOCTH, & YPOBEHb
3BYKOBOTO JIaBJICHUS OTpeenseTcs GopMyiou:
L, =201g £
Po
[ToncTaBuB 3HAUYEHUS TTOPOTa CIABIIIUMOCTH U Topora 00J€BOro OLTYIICHUS B
5TH GOPMYIIBI, TOTy4IHnM, 4yTo u3MeHeHue | u p cocrasnser Bcero 140 nb.
JIr000i1 HICTOYHUK LIyMa XapaKTepU3yeTCsl 3ByKOBOM MOITHOCTBIO, KOTOpas
ompenensieT o0IIee KOJINYECTBO 3BYKOBOW SHEPTUH, U3ITyIaeMON NCTOYHUKOM B OK-
py>Karolllee MpOCTPAaHCTBO 3a €AMHUILY BPEMEHU. Y POBEHb aKyCTUYECKON MOIIIHOCTH
HMCTOYHUKA IIIyMa MOKET OBbITh OomnpeielieH no Gopmyie:
Ly =101Ig ﬂ,
WO
rae W — momnocTtb 3ByKa; W, — ycioBHbIN nopor akyctudeckoi MmoutHoctu (W, =
102 Br).
Ecnu B mpon3BOICTBEHHOM MOMEIIEHUH HAXOUTCS 1 OJUHAKOBBIX UCTOYHU-
KOB IlIyMa, paBHOYJAJI€HHBIX OT PACYETHON TOUKHU M 00JIQJAI0IINX OJUHAKOBBIM

ypoBHeM 1yma L, To o01uii ypoBeHb OyeT paBeH:
Ly =Lg +10lgn,
rae Ly — ypoBeHb 11yma 0JIHOro MCTOYHHUKA, 1b; 7 — 4MCiI0 HCTOYHUKOB.

Ha IMPOU3BOACTBC TAKOC YCIOBHC YdCTO HCBBIIIOJIHUMO, ITIOCKOJIbKY N3HOC TCX-

HOJIOTMYECKOT0 000pyA0BaHUs HEOJIMHAKOB, IOATOMY pacueT BeayT no popmyie:

Ly =Lj +101g(209th1 1 100tk2 o 1 100hn )y,

riae Ly, Ly, Ly — ypoBHHU 3BYKOBOT'O JIaBJICHUS, CO3/1aBAEMOT0 HCTOYHUKAMH B pacdeT-
HOM I-TOM TOYKE.
PasnuuaroT ciaeayronme METOAbI 3alUThl OT IIyMa.

Ymenvwenue wyma 8 UCMOYHUKe B603HUKHOBEHUA. 3aMCHA YIAPHBIX MCXaHU3-
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MOB 0e3yAapHbIMH, BO3BPAaTHO-TIOCTYIATEIbHBIX ABM)KEHUN BpallaTeIbHBIMU, ITO-
IIMITHAKOB KaueHUs Ha MOAIMIUITHUKA CKOJIBKEHUS, COBEPIICHCTBOBAHUE KHHEMATH-
YECKUX CXEeM, IPUMEHEHHE TUIACTMACCOBBIX JIETANICH, UCTIOIb30BAHUE TIYIIUTENEH 13
3BYKOITOTJIOIIAIOIET0 MaTepralia, BUOPOU30JIALMS ITYMHBIX y3JI0B U YacTel MalllvH,
MOKPBITHE W3IAIONINX [ITyM MTOBEPXHOCTEH BUOPOASMITPUPYIOIIMM MaTEpPHaIOM, CTa-
TUYECKasi U TUHAMHUYecKasi 0aTaHCUPOBKHU.

36yKkonoenowjenue: METOI OCHOBAH Ha MOTJIOIIEHNHU 3BYKOBOI 3HEPTUU BOJIH,
pacIpOCTPAHSIONIUXCS MO BO3AYXY 3BYKOMOTJIONIAIOIINMA MaTepHaiaMu, KOTOPhIE

TpaHC(HOPMHUPYIOT €€ B TEIUIOBYIO.

3BYKOMOTJIOMIAONIME MAaTePHaNIbl U KOHCTPYKIIMH MOIPA3EISIIOT Ha: BOJIOK-

HUCTO-TIOPUCTHIE (BOMJIOK, MUHEpalibHAs BaTa, PeTp, aKycTUIecKas MTyKaTypKa U

1p.); MeMOpaHHbIe (TUIeHKa, haHepa, 3aKperICHHbIC Ha JEPEBSIHHBIC OOPEIIEeTKH);

pPE30HATOPHBIE (KJIACCHYECKHUI pe3oHaTop [ enbMroibiia); KOMOMHUPOBAHHEIE.

3BYKOMNOTJIOLIAOIIME CBOMCTBA MaTEPUAJIOB OMPEACIAIOTCS KO3 (HULIMEHTOM
3BYKOITOTJIOLIEHHS], pABHBIM OTHOLICHHUIO KOJMYECTBA MOTJIOEHHON 3BYKOBOM 3HEp-

i (E,,.;) K 00IIeMy KOJUYeCTBY Hajaarorei s3Heprun (E,,):

o= Eyoen |
Enao
npudeM rpu o = () BCs 3BYKOBasi SHEPTHs OTpaxkaeTcs 6€3 MOTJIOomeHus;, pu o = 1
BCsI DHEPTHUs MOTJIOMIAETCS.
KoaddurmeHTs 3ByKONOTIONMEHNS HEKOTOPBIX MaTEpHUAIOB UMEIOT CIICAYIO-
e 3HageHus: 6etoH — 0,015; crexno — 0,02; nepeso — 0,1; Boimok — 0,3...0,5.

KoaddunmeHT normomnieHus: CTeHKH, COCTOSIIECH U3 pa3HbIX MaTepUalIoB, Oy-

JIET PaBEH:

n
Zai5i
ool

2.9

1

rae &, u O, — ko3(HUIMEHT NOTIOMEHNS 1 TONIINHA CIIOSl COOTBETCTBYIOIIETO Ma-
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Tepuana.
3gyKouzonayus: METOJI OCHOBAH Ha OTPaXKEHUH 3BYKOBOM BOJIHBI, TIAIAIOIICH
Ha orpakJieHue (9KpaH). 3BYKOU30JIUPYIOIIUE CBOMCTBA OTrpaxacHus (IKpaHa) xa-
pakTepu3yroTcst K03 GUIIMEHTOM 3BYKOIPOHUIIAEMOCTH — OTHOIIIEHUEM TIPOIIEIIICH
3BYKOBOM MOITHOCTH (P,0,,) K TaRAtOIIEH (Py0):
P

npowt

L

na

T =

Yeenuuenue paccmosnus om mawun (annapamos), npou3eo0auux CUibHbll
wiym’: CyMMapHBIN YpOBEHbB IIyMa, b, Ha pacCTOSHUU I, M, OT UICTOYHHKA B CBOOO/I-
HOM MPOCTPAHCTBE OYJIET paBeH:

Ly =Ly —20Igr—11,
rae Lo — ypoBeHs nryma uctounuka, nb.

Hnousuoyanvuvie cpedcmea 3awyumsi. CyMMapHbIN YPOBEHB IITyMa MOYHO
CcHU3UTH Ha 5...20 nb, ncnonb3ys BKIAJBIIIN B YIIHBIE PAKOBUHBI: O€pyIIH, BATY,
ryoky u ap. [Ipu ypoBHe mryma Boimie 120 nb npumMenstoT HayntHuky (aHTU(OHBI) U
cnenuanbHbie nuieMbl. CyHIeCTBYIOT IIIyMONOTJIONIAI0IINE KaOUHbBI, BHEPSIETCS IHUC-
TaHLIMOHHOE YIIPaBJIEHUE CBEPXIIYMHBIMH MPOIIECCAMU WIIH UCTIBITAHUSMHU.

OO0wmuil ypoBeHb adpoanHamuyeckoro myma (L, 1b), cosnaBaemoro napom,
JIBUKYIIUMCS Y€pe3 BEHTUIIb B TEXHOJIOTUYECKHM arnmapat, MOKHO ONPEEIUTh 110
dbopmyre:

Lp =Lgp +Lc+4L,,
rae Ly, — o0muii ypoBeHb 3ByKOBOI'O JaBJICHUs, 1b, ONpeaesieMblii B 3aBUCUMOCTH
oT nepenaza aasieHus (4p) no popmyne:

L gp =7,5187 In Ap + 95,3950 ;
L. — xoppexuus ans pasmeproro kosdduimenta Cy CKOPOCTH TIOTOKa napa, Ab (orn-
penensercs no auarpamme Ha pucynke 5.1); AL p— KOPPEKIIHs B 3aBHCHMOCTH OT

nepenana aaBiacHus, Ab (onpenessiercs Mo AuarpaMme Ha pucyHke 5.2);

Ap = p, — p, — pa3HOCTb MEXy JaBICHHUEM 1apa B MarucTpamu (py, MIIa) u nas-
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nenueM napa (p,, Mlla), noctynarouero B annapat, Ml1a.

L,,ob |t

-40 7

60 L1
10 100 1000 10000 ¢y 100000

Pucynok 5.1 — I3MeHeHne 3ByKOBOT'O JaBJICHUS B 3aBUCUMOCTH OT CKOPOCTHOTO KO-
s dunrenta
AL, nb

15
12.5 e

i Fa
75 ,/
; /

25
0
Ap
0,1 0,2 0,4 06 —2 10
PM
Pucynox 5.2 — U3smeHeHne 3BYKOBOT'O JIaBJICHHUS B 3aBUCUMOCTH OT IIEeperaza JaBiic-

HUSI T1apa
CxopoctHoll ko3 duuueHnt Cy, B CBOIO 04epeb, OpeAeseTcs 1o GopMyle:

Gy-10° 1

g= ' '
0324Pn PM G (9763 [Py
P

3
rae G — pacxo/ rperolero napa, T/4; p, — INOTHOCTh Hapa, KI/M°, MOCTYMAIOIETo B
3
anmapart (2,2 kr/m”).

22



A A
Mpn £ <015 AL, =0, npu L >0,7 4L, = 15 1b.
P P

SAJAHUA 111 CAMOCTOATEJIBHOI'O BBIIIOJIHEHUA

1. Onpenenutpb, KaKk U3BMEHUTCS] YPOBEHb aKyCTUYECKON MOITHOCTH (B %), eciiu
MOII[HOCTb 3ByKa BO3pPAacTeT C 310" Br 10 4-10"? Br?
2. Ha cxonbko nb Bo3pacTeT ypoBEHb IIIyMa OT JIBYX, IISITU U JIECATH OJIUHAKO-
BBIX HICTOYHHMKOB M0 CPABHEHUIO C YPOBHEM IIIyMa Kaxaoro u3 Hux? Ha ocHoBe mo-
JYYEHHBIX JAHHBIX ITOCTPOMTE 3aBUCUMOCTDH BO3PACTAHUS YPOBHS IIIyMa OT YUCIIa
HMCTOYHUKOB.

3. B npou3BOACTBEHHOM NOMEIIEHUU UMEETCS S HICTOYHUKOB IITyMa, U3 KOTO-
pbIX Tpu uMeroT yposeHs 20 1b, a mo ogaomy, coorBerctBeHHO, 30 1 40 nb. Kak u3-
MEHUTCS OOIIMK yPOBEHD IITyMa B TOUKE HauboJee yMHOT0 UCTOYHUKA (B %), eciu
B p€3yJIbTAaTE€ COOTBETCTBYIOIMINX MEPONPUATHI yAAIOCh CHA3UTh YPOBEHD IIIyMa Ka-

knoro ucrounuka Ha 10%?
4. KakuMm Oyaet k03¢ PUITMEeHT 3ByKOIOTJIONIEHHUS, €CIIA MKy ABYMs O€TOH-
HBIMHM CT€HAMU, TONIIMHON 20 CM, YI0KUTh CJIIOW BOMIOKA TOMMUHON 10 cM?
5. Bo ckonbKo pa3 cyMMapHbId YPOBEHB LIIyMa OT UCTOUYHHUKA ¢ ypoBHEM S50 nb
MeHbIIIe Ha paccTosgHuu 10 M, yeM Ha paccrosHuM 1 M?
6. Onpenenure 00U YPOBEHD a3POIMHAMUYECKOTO IITyMa, CO3/1aBaeMOT0
MapoM, JBHKYIIUMCS YEPE3 BEHTWIb B TEXHOJIOTMYECKUI anmnapar. /laBieHnue napa B
Maructpanu coctasisiet 0,6 MlIla, B anmapare — 0,4 MIla. Pacxox mapa — 6500 xr/y.
7. IIponsBecTy OLEHKY CHMKEHUS ypoBHs myma. [llyM co3naeT BEHTUIALIMOH-
Has YCTaHOBKA, PacIoJIO’KeHHAs Ha PacCTOSHUU L 0T aIMMHUCTPATUBHO-OBITOBBIX
31aHUN. YPOBEHb 3BYKOBOT'O JABJICHUS, CO3/1aBAEMbIN BEHTWIALIMOHHONW YCTAHOBKOM,
coctaBisieT Ly. Mexay MCTOUHMKOM IIyMa U pacueTHOM TOYKOW pacrosoKeHa 3ele-
Has 30Ha.
PacueTsl BBITIOTHAKOTCS 11O BapuaHTaM. McxoaHble JaHHbBIE 111 paCYE€TOB MPHU-

BeeHbI B Ta0nuie 5.1.
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Tabmuua 5.1 — McxoaHble JaHHBIE K pacyeTam

Paccrosinne | YpoBeHb 3BY- TMonoca se- | Mupuna
No JI0 UCTOY- KOBOT'O JIaBJie-
JI€HBIX Ha- | MOJIOCHI,
BapuaHTa | HUKa myma | Hus, Ly, 1BA .
Lo CaKIECHUN M
1 500 100 OJTHOpsITHAS 12
2 450 110 OJTHOpSITHAS 18
3 400 105 JBYXPSTHAS 23
4 350 95 JBYXPSTHAS 28
5 300 115 OJTHOPSITHAS 14
6 250 108 OJTHOpsITHAS 19
7 200 107 JIBYXpsiTHAs 24
8 150 104 JIBYXPsiHAsS 29
9 100 102 TpeXpsiTHAs 28
10 50 112 OJTHOPSITHAS 13

YpoBeHb 3ByKa B paCYETHOM TOUKE HA TEPPUTOPUH OTIPeIesieTcs Mo Gopmy-
je:
Lamepp = La — Lapacem — Lasen »
riae Ly — ypoBeHb 3ByKOBOI'O JJaBJICHUS, CO3aBAEMbIil HCTOYHUKOM IIyMa, NBA;
LApacem — CHUZKEHHME YPOBHS 3ByKa B 3aBMCHUMOCTH OT PACCTOSIHHA MEKAY HCTOYHH-
KOM IlIyMa U pacueTHOM Toukoi, 1A (pucyHok 5.3); Las., — CHUKEHHE YPOBHSI 3ByKa

MOJIOCAMHM 3€JICHBIX HacaxjaeHui, 1bA (tabnuia 5.2).

AL, pBa 2
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16 \&
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24 T
28
32
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36 ]
40

7 10 14 20 30 40 50 &0 g0 100 200 300 500 1000
PacctoAnde, m
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Pucynok 5.3 — CHuXeHUE YPOBHS 3BYKOBOTO JIABJICHUS B 3aBUCUMOCTH OT PacCTOs-
HUSI MEX]ly ICTOYHUKOM IIIyMa U PACYETHOU TOUKOM.

Tabnuia 5.2 - CHIKeHue ypOoBHS 3BYKa MOJI0CAMU 3€JICHBIX HACAXKICHUIM

ITosoca 3eIEHbBIX HACAXK- [IupuHa MOIOCKHL, M CHmKEHHE yPOBHS 3BYKa,
TIEHUI AL, IBA
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OnnopsigHas 12 5
OnunopsigHas 18 8
JIByxpsiaHas 23 10
JIByx-TpexpsiiHasi 28 12

KoHTpoJibHBIE BONIPOCHI

1. Kak MHTEHCUBHOCTb 3BYKa CBSI3aHA CO 3BYKOBBIM JIABJICHUEM ?
2. KakoMmy 3ByKOBOMY JTaBJIEHHIO COOTBETCTBYET MOPOT CIBIIIUMOCTH U IIOPOT
00J1eBOr0O OIyIIEeHUs?
3. Kak onpenensiercss ypoBeHb HHTEHCUBHOCTH 3BYKa (YPOBEHb 3BYKOBOTO
JaBJICHUS)?
4. Ilepeuncnure METOBI 3AIMUATHI OT IIyMa.
5. Kakue nnauBuIyanbHbIe CPEACTBA 3AIUTHI OT IIIyMa Bbl 3HaeTe?
6. Kak naBienue napa B MarucTpajiu BIUSET Ha YPOBEHb a3POAMHAMHYECKOTO

mryma?
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IMpakTnuyeckoe 3ausitue Ne6. Pacuet morpedHoi 3¢p(PpeKTUBHOCTH 0UMCTKHU

CTOYHBIX BOJ

Heab: npuobpereHre 3HaHUI U YMEHUN 110 TPAKTUYECKOMY OCBOEHUIO pac-

YETHBIX METOJIOB CHMIKEHUS BPEJHBIX BEIOPOCOB B THAPOCHEDY.
OpranuzaimonHasi opMa 3aHsITHS — TPAAUIIMIOHHASL.

L]envio 3a0anuti iBAsETCSA pacdyeT He0OXOAMMON 3P PEKTUBHOCTH OUUCTKU
CTOYHBIX BOJ M KOHLIEHTpALUi cOpachIBa€MbIX BEILIECTB B BOJOEME.
BbIaensitoT ABa OCHOBHBIX MYTH OYUCTKH CTOYHBIX BOJ: pa30aBieHHe CTOYHBIX
BOJ M OYKCTKA UX OT 3arpsI3HEHUN.

Pasbasnenue npeacrasiser coO0M NaIMaTUBHYIO MEpPY, KOTOpask HE JINKBU-
JIUpPYET BO3JIEHCTBUE CTOUYHBIX BOJI, @ JIUIb OCJIA0SET €ro Ha JIOKAJIbHOM y4acTKe
Boj0oeMa. OCHOBHOM MyTh — 04UCMKA CTOYHBIX BOJ OT 3arps3HEHUI.

MeTopl OUNCTKH MPOMBIIIIIEHHBIX CTOKOB MOJPA3AEISIOT HA MEXaHUYECKHE,

(U3UKO-XMMHUYECKHE, XUMUYECKHE, OMOJIOTUYECKHE U TEPMUUYECKHUE.
MexaHn4eckue METO/Ibl BKIIIOUAIOT OMCmMausanue 6 2pasumayuoHHOM Uil
YeHmpoobed’cHOM noe, purbmpayuio, Qromayuro, 0CeemieHue 60 636eULeHHOM C0e
ocaoka.

PU3NKO-XUMUYECKHE U XUMUYECKHUE METO/IbI OUNCTKH BKJIIOUAOT Heumpanu-
3ayuUI0 MUHEPATbHBIX KUCIOM UIU ujesiodeli, OUUCTKY OKUCITUTENSIMU, HAIPUMED, XJ10-
PpUposaHue u 030HUpo8aHue, MemopanHvle Memoosl pasaeneHus (MUKpoUIbTpanus,

yIbTpadunabTpaus, oOOpaTHbIA OCMOC U IEKTPOIUATIU3).
buonornyeckre MeTobl OCHOBaHbI HA OUUCTKE CTOYHBIX BOJ MUKDOOP2AHU3-
Mamu B a3pOOHBIX (HACHIIIEHHE KMCIOPOIOM BO3/1yXa) YCIOBUSX.
Tepmuueckoe cocueanue TPUMEHSIOT AJI1 YHUUTOXKEHUS 8bICOKOKOHYEHMPU-
POBAHHBIX CMOYHBIX BOJ, COAEPKAINX MUHEPAIBHBIE M OPTAHUYECKUE IIIEMEHTHI.
I[To cBOE# CyTH 3TH METOJIbI MOT'YT OBITh PEKYNEPALIMOHHBIMU U I€CTPYKTUB-
HBIMHU.
[lepBble npeaycMaTpUBaIOT U3BJICUYEHUE U3 CTOYHBIX BOJ BCEX LIEHHBIX Be-

IIECTB ¥ MOCIEAYIONIYIO0 UX IEPEPadOTKY, a BTOPbIEC — pa3pylICHUE 3arPsSI3HSIOIINX
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BEILIECTB MyTEM UX OKUCJICHUS WM BOCCTAHOBJICHUS, B PE3YJIbTATE Yero 00pa3yroTcs
rasbl WJIA OCAJIKH.

OO01as cxeMa OYMCTKU CTOYHBIX BOJ MOKa3aHa Ha pucyHKe 6.1.

3 — 4 >

e il T

| —
> 2 >

Pucynox 6.1 — O6mas cxema OYMCTKH CTOYHBIX BOJA: 1 — HEOOpabOTaHHBIE CTOYHBIC
BOJBL; 2 — YCTPOMCTBO JJIs PETYIMPOBAHUS COCTAaBA U pacxoja CTOYHBIX BOA; 3 — CO-
OPYKEHHSI MEXaHUYECKOU OYUCTKH; 4 — COOPYKEHHUSI IPYTUX METOJIOB OYUCTKH; 5 —
COOPY’KEHHU ITyOOKOM OYUCTKH; 6 — COOPYKEHUS 10 00€33apa’KUBAHUIO CTOYHBIX
BOJ; 7 — 0CaJ0K WM U30BITOUHAS OMoMacca; 8 — OUMILIEHHBIE CTOYHBIE BOJIbI; 9 — cO-
opy>keHus o oopabotke ocajika; 10 — 0OpaboTaHHBINA OCaTOK
KoHueHTpaiuio B3BeIEHHBIX BEIIECTB B OUHILIEHHON cTouHOH Boze (C,.,

M2/T), pa3pelIeHHON K cOpOoCy B BOJAHBIA OOBEKT, ONPENEISAIOT 110 (OpMyIIe:

re P — pa3penieHHOe CAaHUTAPHBIMA HOPMaMH yYBEIIMYCHHUE COICPKAHNS B3BEIICH-
HBIX BEIIIECTB B BOJIE BOAHOTO OOBEKTA B PACUETHOM CTBOPE, MI/1; Y — KOIPHHUIIUEHT
pas6asnenus; Q — pacxoj BOJOTOKA, M°/C; ( — PACXOJ OYHIICHHBIX CTOYHBIX BOJ,
M/c; C — KOHIIEHTpAIMs B3BELICHHBIX BEILIECTB B BOJIE 0 MecTa cOpoca, MI/JL.
B cootBercTBuu ¢ «IIpaBmnamu oxpaHbl TOBEPXHOCTHBIX BO» JOMYCTUMOE
YBEJIMYECHHUE COAECPKAaHUS B3BEILIEHHBIX BEILIECTB B BOJIHOM 00BEKTE Mocie copoca
CTOYHBIX BOJ P = 0,25 me/n.
[TotpeOHast 3(h(peKTUBHOCTH OYUCTKH CTOYHBIX BOJ OT B3BEIICHHBIX BEIICCTB
Oynert paBHa:
Do = CC’WCJ -100%,
cm

Trac Ccm — KOHICHTpPAIUA B3BCIICHHBIX BCUICCTB B CTOYHOM BOJC, HOCTYHaIOIlleﬁ Ha

OYHUCTHBIE COOPYKEHHS, MI/JI.

L pcm
PacyeTHyr0 KOHLIEHTpaLuIo 3arpsasHenuii ( L 10 TIOJIHOMY OMOXHMUYE-
oy
ckomy notpebnienuto kuciaopoaa (bIIK, ;) B OUHIIIEHHBIX CTOYHBIX BOJIAX U3 yCIIO-
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BHsI COXPAHEHHMS B PACYETHOM CTBOPE AOIYCTUMOW KOHLEHTPALUH KUCIOPOJa OIpe-

JEJSIIOT 110 popMmyIie:

em _ 7R (9B _ga1B _0y-Q,
NOJIH 0’4 q( NOJIH ) 0’4

B
rae O — coiepaHue paCTBOPEHHOTO KUCIIOpOAa B BOJIOTOKE 0 MECTa BBIITyCKa

B
CTOYHBIX BOX, I/M’; L 071; — HOIHOE GHOXHMUYECKOE HOTPEOIIeHHEe KHCI0POa BO-

. 3.
JI0¥ BOJIOTOKA, T/M"; O — MEHIUMAJIBHOE COJICPKAaHNUE PACTBOPEHHOTO KUCIOPOa
3
BOJHOI'0 00BEKTA, I/M".
HeobOxoammas cTeneHb OYNCTKH CTOYHBIX BOJ OT 3arpsI3HEHUM 110 CoJIeprKa-

HUIO PAaCTBOPEHHOTO KHCIIopoa OyIeT paBHa!

cm cm
aBHK _ BIIK NOIH ~— LI’lO]lH 100 %,

NOJIH cm

BIIK noJjiH

cm . y
rne BIIK;,,;;, — monHOE OMOXMMHYECKOE MOTPEOIeHHE KUCIOPOia CTOYHON BOJIOH,

MOCTYIAOMIEH HA OYHCTHYIO CTAHIIHIO, T/M".
SAJAHUSA 1A CAMOCTOSATEJIBHOI'O BBITOJIHEHU A

3a7aHus BBITIOJTHSOTCS IO BApUAHTaM.

1. B BogoTok ¢ pacxoaom Q mocie OUYMCTHBIX COOPYKEHUN COpachIBaOTCS
OYMIIIEHHBIE CTOYHBIE BOABI C pacxoaoM (. KoHlleHTpalys B3BEIICHHBIX BEILIECTB B
CTOYHOU BOJI€, MOCTYNAIOIIEH HAa OYUCTHBIE COOpYyxkeHus, cocTaBisieT C,.,. KoHien-

Tpalys B3BEIICHHBIX BEIIECTB B BOJIE BOJHOTO 00BEKTA 0 MecTa cOpoca COCTaBIISIET
Cy. Koapdunuent pazbasneHus — y.

2. OnpenenuTe KOHIICHTPAIIMIO B3BEIICHHBIX BEIECTB B CTOUHOM BOJE, pas3-
pelieHHoN K cOpocy B BOJOTOK MOCJIE OYHUCTHBIX COOPYKEHUH, a TaKKe HEOOXO0/TH-
MY10 3P (HEKTUBHOCTh OUMCTKU CTOYHOM BOJIBI OT B3BEIIEHHBIX BEIIECTB IO UCXO/I-

HBIM JaHHBIM, YKa3aHHBIM B Tabsuie 6.1.
3. Onpenenure HEOOXOAUMYIO CTEIIEHh OUYUCTKU CTOYHBIX BOJI, KOTOPHIEC cOpa-
CBIBAIOTCS B BOJIOTOK, OT 3arpsi3HEHUH IO COAEPKAHUIO PACTBOPUMOIO KHCIOPOA.

ConeprkaHue pacCTBOPEHHOT'O KHCIOpOa B BOJIE BOJOTOKA 0 MecTa cOpoca
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crounbix Bog O° = 6,5 me/n. TlonHoe GHOXMMHUYECKOE OTPeOICHHE KHCIOPO/a B BO-

JIOTOKE JI0 MecTa copoca 15 = 2,0 me/n.

NOJIH
MuHuManbHOE COACPIKAaHHUEC paCTBOPCHHOI'O KUCJIOpOAa BOJHOTI'O 00BEKTa CO-

_ 3 .
craBisier O = 4 2/m”. [lonmHOE OMOXUMHUYECKOE TOTpeOIeHNE KUCIOpOaa CTOYHON BO-

. . _ 3
10, mocTynampuei Ha ounctuyo cranuuo bIITK ;Zm =300 2/m”.

Tabmuna 6.1 — UcxoaHble TaHHBIE K 3a1aHUO

BapngTa Q w/e q m'/c Com M2/n Cy, m2/n Y
" 15 0,5 130 3 0,67
2 15 0,6 230 3 0,68
3 15 0,7 230 4 0,69
4 15 08 150 4 0,70
> 15 0,9 250 2 0,71
6 30 1,0 250 6 0.67
! 30 11 180 6 0,68
8 30 12 180 5 0,69
y 30 13 180 5 0.70
10 30 14 190 7 071
1 40 0,5 190 5 0,67
- 40 06 190 4 0,68
> 40 07 200 4 0,69
14 40 08 200 3 0,70
-~ 40 0,9 200 3 0,71
10 45 10 210 2 0,67
17 45 11 220 2 0,68
> i 1,2 230 3 0,69
19 45 13 140 3 0,70
20 45 14 140 4 0,71

KoHTpoJbHBIE BOIPOCHI

1. Kak moapa3aensitoTcss MeTOAbl OUUCTKU CTOYHBIX BOJ?
2. Ha yeMm ocHOBaHbBI OMOJIOrMYECKHUE METOIBI OUYUCTKH CTOYHBIX BO?
3. Korga npuMeHsieTcsl TepMHUYECKOE CKUTAHUE CTOYHBIX BOJ?
4. Ot 4ero 3aBUCUT KOHIICHTPAIIHSI B3BEIICHHBIX BEIICCTB B OUUIIICHHBIX CTOY-
HBIX BoJax”?
5. Kak onpenensiercss norpedHas 3 (HeKTUBHOCTh OYUCTKH CTOYHBIX BOJ OT

B3BEIICHHEIX BEMIECTB?
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IIpakTnueckoe 3ansaTue Ne/. PacueT ropu3oHTaIbHOM HePTEJIOBYIIKH

JJIA OYUCTKH CTOYHBIX BOJ

Heab: npuobpereHre 3HaHUI U YMEHUN 110 TPAKTUYECKOMY OCBOEHUIO pac-

YETHBIX METOJIOB CHMIKEHUS BPEJHBIX BEIOPOCOB B THAPOCHEDY.
OpranuzaimonHasi opMa 3aHsITHS — TPAAUIIMIOHHASL.

L]envro 3a0anuii IBNSETCA MPAKTUUECKUNA pacyeT pa3MepoB HE(PTETOBYILKH s
OYHUCTKHU CTOYHBIX BOJI.

MexaHudeckasi O4MCTKa IPUMEHSIETCS JJIs BBIJCICHHS U3 CTOYHBIX BOJ HEpac-
TBOPEHHBIX MUHEPAJIbHBIX U OPraHUYECKUX npuMmeceid. [loatoMy ais ynanenus
B3BEIICHHBIX YACTHI] U3 CTOYHBIX BOJ] UCIIOJIB3YIOT THIPOMEXaHUYECKHUE MPOIIECCHI
(mepuoaMyYecKue U HEMPEPBIBHBIC) npoyedcusanus 1 omcmausanusi (TpaBUTALUOH-
HOE U IIEHTPOOEIKHOE), a TaKXKe Purbmposaniue.

Br16op MeToa 3aBUCHT OT pa3zMepa 4acTHIl IpuMecei, PU3NKO-XUMUYECKUX
CBOMCTB ¥ KOHLUEHTPALIMH B3BEIICHHBIX YAaCTHULl, PACX0Ja CTOYHBIX BOJ U HEOOXOH-
MO CTEMEHU OYHCTKH.

IIpoyesicusanue - nepBuYHas cTaausi 00pabOTKU CTOYHBIX BOJ JUIsl U3BJICUCHUS
U3 HUX KPYIHBIX HEPACTBOPUMBIX MPUMECEH, a TakxKe 00siee MEIKUX BOJTOKHUCTBIX
dpaxiuii, KOTOpbIE B Ipoliecce JanbHEeIIe 00paboTKN CTOKOB MPEMSTCTBYIOT HOP-
MaJIbHOW pabO0Te OYMCTHOTO 000PYI0BaHUs. JIJist 3TOr0 CTOYHBIE BOJIbI MPOITYCKAIOT
yepes peutemku (CUTA) U 80JI0KHOYI08UMENU, KOTOPbIE YCTAHABIMBAIOT IIEPE OT-
CTOMHUKaMHU.

[Ipu sKcrTyatauy pemeTky A0HKHBI IEPUOIUYECKH UM HENPEPBIBHO OYU-
matbes. Bo n3bexxanue 3aTpyJHEHUHN C OUYMCTKON PEIIeTOK TaKhe YCTPOMCTBa CO3-
naHbl B popMe nuinnHapuyeckoro 6apadana. Cpegnuit pazmep u3Meab4eHHbIX UMU

npumMecer He npesbimaet 10 M.
s ynanenust 0ojiee MEJIKMX B3BECEH, a TaKKe LIEHHBIX IPOAYKTOB IPUMEHS-
10T CUTa, KOTOPbIE MOTYT OBITh JIBYX THIOB: Oapabantbie U OUCKOBbLE.
Curo GapabanHOTrO THIIA PEACTABIAET CO00I ceTyaThiii 6apabaH ¢ OTBep-

ctusimu 5...10 mm. [Ipu Bpamenun 6apabana crouHasi Boja pUIbTpyeTcs yepes ero
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BHEIIIHIOIO WJIK BHYTPEHHIOK MOBEPXHOCThH B 3aBUCHUMOCTH OT IOJIBOJIa BOJIbI — CHA-
PYKU WJIU BHYTPU. 3a/iepKUBAEMbIE IPUMECH CMBIBAIOTCSI C CETKU BOJOM U OTBOJSIT-
csl B Kenoo0.

[TpyuHUMIT TEUCTBUSA BOJTOKHOYJIOBUTEIECH, TPUMEHSIEMBIX JIJISI 3aAC€PKUBAHUS
BOJIOKHHCTBIX BEIIECTB, OCHOBAH Ha MPOLICKUBAHUH CTOYHOM BOJIBI U€pe3 KOHYCO00-
pasHble TUCKU ¢ iepdopanuend Ui crenuaibHbie GUIbTPHI.

Omcmausanue - ynajieHHe U3 CTOYHBIX BOJI B3BEILICHHBIX BEIIECTB, KOTOPbHIE
Mo/ IEUCTBHEM I'PaBUTAIMOHHBIX CHJI OCEJJal0T Ha JTHO OTCTOMHUKA, a M0]T BO3ACHCT-
BHUEM BBITAIKHUBAIOIIUX CUJI BCIUIBIBAIOT HA €r0 MOBEPXHOCTh. OUUCTKY CTOUYHBIX BOJT
OTCTaWBaHUEM OCYIIECTBIISIIOT B NECKOJIO8KAX, OMCMOUHUKAX, OCEEMIUMENAX U
Hegpmeynosumensx (Hegpmenogyurax).

Ileckonosku, IpUMEHsIEMbIE VISl BBIICTICHUS U3 CTOYHBIX BOJI TSHKEIIBIX MUHE-
paNbHBIX pUMeEcel (B OCHOBHOM IIECKa), YCTaHABIUBAIOT NIEpel OTCTOMHUKAMU, YTO
YIPOILAET SKCIUTyaTalUIo MOCIEHUX, a TAK:KE COOPYKEeHHI o 00paboTke ocajaka.

Bpewms npeObiBaHus CTOYHBIX BOJ B TIECKOIOBKE — 0,5...2 MHH.
[TeckoioBKH, MPEACTABISAIONTNE COO0M TOPU30HTATBHBIE (TPIMOYTOJIBHbBIE WU
KpYIJIbIE B IJIAHE) pe3epBYyapbl U3 COOPHOTO UM MOHOJIUTHOTO *KeIe300eToHa, pac-
CUMTBIBAIOTCS TaK, YTOOBI B HUX OTJIEIISUTUCH TOJIBKO MUHEPAIbHbIC TPUMECH.
BrimaBmuit ocagok cooupaeTcsi B MPUSIMOK U yanseTcs MO0 B MECKOBbBIC
OyHKepbl, TH00 Ha MecKoBbIe UTomaaku. [Ipu Hage)kHOM 00€33apaxuBaHU 00E€3BO-
YKEHHBIN MTeCOK MOKHO HUCIIOJIB30BaTh MPHU JOPOKHBIX pab0OTax U U3rOTOBICHUHU
CTPOUTEIIbHBIX MAaTEPUAJIOB.
OTCTOMHHKY ACNATCS Ha BEPTUKAIbHBIC U TOPU3OHTAIbHBIC (Pa3HOBUIHOCTHIO
MOCJICTHUX SIBJISIFOTCS PaJiHaIbHBIC).
JIJIst O4MCTKY CTOYHBIX BOJI, COJIEPKAIMUX HEDTh, TPUMEHSIOT Hedhmeno8yuKu
OTU COOPYKEHHSI PEJICTABISIOT COO0I MPSMOYTOJIbHBIE PE3ePBYaphl, aHATIOTMYHbBIE
TOPU30HTAIBLHBIM OTCTOMHUKAM, B KOTOPBIX HE(DTH U BOAA Pa3CISAIOTCS U3-3a Pa3HO-
CTHU UX INOTHOCTEH. [I[pUMEHSIOTCS TaKKe COOPYKEHUST IUIIMHIPOKOHUYECKOTO TUTIa
C KPYTOBBIM JIBH>KEHHEM BOJIbl. BCIUIBIBINIASI HA MOBEPXHOCTh HEPTH coOUpaercs u

YAAACTCA Ha YTUIIW3allWI0, 4 CTOYHAA BOAA HAITPABIACTCA 1A JIaJIbHEUILINX CTyIIC-
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HEW OYHCTKH.
CkopocTh BCIUIBIBAHUS YacTHI] B HeTenoByIke (W,., M/c) OyaeT paBHa:

1 p—Pu g2
w=-—g——==4d ,
6c 18g y gn 5}10

8 6
IJIE Py, Pu — TIIOTHOCTD BOJBI M HE(TH TP TEMITEPATyPE OYHCTKH BOJBI, KI/M®; v, —
KHHEMATHIECKast BA3KOCTh BOJBI, M>/C; 0, — HANMCHBIIHIT THAMETp y/IaBIHBACMbIX
Karnenb (4acTui), M; &, — TIoMpaBKa Ha BA3KOCTh KUJIKOCTH, 00pa3yIoIIeH aucnepc-
Hyto ¢azy (Hedtn); &, — monpaska Ha noauaucnepcHocTs yactui (0,125...0,150).

[TonpaBka Ha BA3KOCTh HE(PTU MOXKET OBITh ONpEENIeHa 10 GOopMyJIe:
_ 3(peVe + Puviu)
3psVe +2PuVy

Sn

rJie v, — KHHEMaTH4eCKas BA3KOCTh He(DTH MPH TEMIIEPATYPE OUYUCTKH CTOYHOM BOJIBI,
M/c.
KommaectBo BeiaemsieMoit Hedrn (V, m°/cym) Gymer paBHO:
_1073¢v,
Pu

Vi

rjae C — pa3HOCTh KOHIIEHTpaIuii HePTH B OUMIIIAEMOM U OUUILIEHHOU Bojie, MI/JT; Vi
— pacxoj OYMIIAEMOU BOBI, M3/CyT.
[Tnomans orcranBanus (F, Jl/lz) MOXKHO OTIPENIETUTH 0 (hopmyie:
Fo Ve =V,
86 4-10° w,.

Yucno cexnuii HedTenoBymkH (N) OyaeT paBHO:

F
n=——-—,
BL

rae B — mpuHa cekiuu, M; L — nimHa cekiuu, M.
[TomyyeHHOE 3HAYECHHE OKPYTIISIOT JIO TIEJIOT0 YMCIIa, KaK IPaBUIIO, B OOJTb-

YO0 CTOPOHY.
3AJIAHMA JJI CAMOCTOATEJIBHOI'O BBIITOJIHEHU A

3amanus BHIMONTHSIOTCS 10 BapuanTtaM. [lo qanasiM Tabmuis! 7.1 onpenenure
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pa3Mepbl M KOTMYECTBO CEKIIUI TOPU30HTANIBHON HEPTENOBYIIKU TITyOUMHON MPOTOY-
Hoit yactu h, = 1,5 M ¥ IPOU3BOAMTEILHOCTHIO IO OYHMINAEMOM CTOUHO# Boje V.
Konnentparust Hegtu B Bojie — C, HAUMEHBIIUNA TUaMETP yIaBIUBAEMbIX YACTHIL —
d.. Jlns pacuera npUHATH IUIOTHOCTh M KHHEMATHYECKYIO BI3KOCTh BOJIbI COOTBETCT-
BEHHO 998,2 kr/Mo 1 1-10° MZ/C, a TUIOTHOCTh | BS3KOCTh HeTH — 851,6 KT/M® 1
6,65-10° m*/c. [[IupuHy cekunu NPUHATH paBHOU 3...4 M, IIUHY — 5...6 M.

Tabnuna 7.1 — JlanHblie K pacdeTy HEDTEIOBYIIKH

No BapuaHTa VB,Ms/cym C, me/n d, m
1 50000 2000 2,2-10™
2 48000 2200 2,1-10™
3 46000 2400 2,010
4 44000 2600 2,2:10™
5 42000 2800 2,1-10™
6 40000 3000 2,0-10™
7 38000 2000 2,410
8 36000 2200 2,5-10™
9 34000 2400 2,3-10™
10 32000 2600 2,5-10™
11 30000 2800 2,2:10™
12 31000 3000 2,410
13 33000 2000 2,510
14 35000 2200 2,2:10™
15 37000 2400 2,0-10™
16 39000 2600 2,1-10™
17 41000 2800 2,6:10™
18 43000 3000 2,2-10™
19 45000 2300 2,3-10™
20 47000 2100 2,0-10™

KonTpoJibHBIE BONIPOCHI

1. Yto coboit mpeicTaBiIseT OUUCTKA CTOYHBIX BOJ] MPOIEKUBAHUEM U KaK
KOHCTPYKTHUBHO YCTPOEHBI PELIECTKU U cUTa?
2. Kakue anmapatbl UCIIONb3YETCs 111 OTCTaUuBaHUS CTOYHBIX BOJ?
3. Yto co0oit mpeICTaBIsAIOT MECKOIOBKH M HEPTEIOBYIIKN?
4. Kak yTWIN3UPYIOT BBIJICICHHBIE U3 CTOYHBIX BOJ 3arps3HECHUS?

5. OT Kakux mapamMeTpoB 3aBUCHUT IUIOIIAIb OTCTAUBAHUS B HEPTEIOBYIIKE?
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IIpakTHyeckoe 3ansaTre Ne8. Pacuer oTcTOlHUKA HENMPEePbLIBHOIO AeHCT-

BUA € rpe0KOBOM MEIIAJIKOM JJI OYUCTKH CTOYHBIX BOJ

Heab: npuobpereHre 3HaHUI U YMEHUN 110 TPAKTUYECKOMY OCBOEHUIO pac-

YETHBIX METOJIOB CHMIKEHUS BPEJHBIX BEIOPOCOB B THAPOCHEDY.
OpranuzaimonHasi opMa 3aHsITHS — TPAAUIIMOHHAS.

L]envio 3a0anuti IBASETCA NPAKTUUECKUNA pacyeT pa3MepOB OTCTOMHUKA IS
OUYHCTKH CTOYHBIX BOJ.

OmcmotiHuK HenpepvigHO20 OelicmBUsl ¢ 2peOKO80U Meulanrkol IPeACTaBIseT
co00l HEBBICOKUH IIWIMHIPUYECKUN Pe3epBYyap € MJIOCKUM CJIerka KOHUYECKUM
JTHUILEM U BHYTPEHHUM KOJIbLIEBBIM K€I000M BJI0JIb BEPXHET0 Kpas anmapata. B pe-
3epByape YCTaHOBJIEHA MEIIAJIKa C HAKJIOHHBIMU JIOMACTSAMHU, HA KOTOPBIX UMEIOTCS
rpeOKu AJis1 HEMpepBhIBHOTO EPEMELICHHSI OCaX/Ial0IEerocsi MaTepuania K pa3rpy3ou-
HOMY OTBEPCTHIO B LICHTPE THUIIIA.

OaHOBpEMEHHO I'peOKH cllerka B30AJITHIBAIOT OCAJ0K, CIIOCOOCTBYSI 3TUM 00-
nee 3 dexTuBHOMY ero 06e3BoxuBann0. Memanka aemaer ot 0,015 1o 0,5 06/muH,
T.€. BpaIllaeTCs HACTOJIbKO MEIJIEHHO, YTO HE HAPYIIAET Mpoliecca OCaXKACHUSI.

Hcxoanas )xuKas CMECh HETIPEPHIBHO MOAaeTCs Yepe3 TpyOy B cepeiuHy pe-
3epByapa. OcBeT/IeHHas )KUJIKOCTh IEPEIUBAETCS B KOJIBIIEBOM kKeJI00 U ynaiseTcs
yepes mwryuep. Ocanok (1uiaM) yaansercs U3 pe3epByapa npH MoMoIu Hacoca. Ban
MENIAJIKU BpallaeTcs OT 3JIEKTPOABUTATENS YEPE3 KOHNYECKYIO 3y0UaTyro nepeaady.
Teopernyeckas CKOPOCTh OCAXACHUS B OTCTOMHUKE OIpeAesercs no Gopmy-

ne (M/c):

_d%(p1-p2)4.
18 u

VOC

rae d — muaMeTp AUCIEPCHBIX YaCTHUIl, M; 1, P2 — INIOTHOCTHU TUCTIEPCHBIX YaCTHIL U
JKUIKOCTH, KI/M°; § — YCKOPEHHE CHITBI TSKECTH, M/C”; L — THHAMIYECKHH K0d(hu-
LUEHT BA3KOCTH KHJIKOCTH, []a-c.

JleificTBUTEIbHAS CKOPOCTh OCaXICHMS OyeT paBHA:

1
Voe =05V,
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[Imomans OTCTOMHMKA HENPEPBIBHOTIO NEUCTBUS COCTABUT:

GH (1 - Ci)
Foc - k.o,
3600 po Voe

rae G, — pacxo 1 HCXOTHOM KUAKOCTH, KI/4; ¢, ¢, — COJIEpIKaHUE TUCTICPCHBIX Yac-
THUI] B UCXOHOU KUIKOCTH U IILJIaME.

JuameTtp oTcTOMHMKA OYJIET paBeH (M):

D- /4FOC.
V4

SAHAHUSA 111 CAMOCTOSATEJIBHOI'O BBIITOJIHEHMA

3aaHus BBIIOJTHSIOTCS 110 BapyuaHTaM. [1o 1aHHBIM, MPUBEACHHBIM B TaOJIUIIC
8.1, onpenenure ocHoBHOM nuameTp (D, M) oTcTOIHNKA HEMPEPBIBHOTO JACHCTBUS.
[TpousBoauTenbHOCTE OTCTOMHUKA — G,,. IcX0aHOE coepKaHue YacTHIl B CYCITCH-
3MH — ¢, BIaXHOCTh uiama — 70 %, nuamerp HaumeHbIei yactuibl — d = 30 mxm,
Kod(pULIMEHT TMHAMUYECKOU BA3KOCTHU CycIieH3uu — u = 1,1-1 IS Ila-c, IIOTHOCTH
YaCTHIl — p1, TVIOTHOCTb KUJIKOCTH — 3.

Tabnuna 8.1 — JlaHHbIE K pacueTy OTCTOMHUKA

BapJIEHTa G, m/4 ¢,y Y0 D1, xe/m D2 xe/m’
1 80 8 2100 1000
2 82 8 2200 1000
3 84 6 2300 1010
4 86 6 2400 1010
5 88 7 2500 1020
6 90 7 2600 1020
7 92 8 2100 1000
8 94 8 2200 1000
9 96 6 2300 1010
10 98 6 2400 1010
11 78 7 2500 1020
12 74 7 2600 1020
13 72 8 2100 1000
14 70 8 2200 1000
15 68 6 2300 1010
16 66 6 2400 1010
17 64 7 2500 1020

w
a1




18
19
20

62
60
58

7
6
6

2600
2450
2550

1020
1015
1015

KoHTpoJsbHBIE BOIPOCHI

1. Kakue CTYIICHU OYHUCTKH CTOYHBIX BOJ IIPUMCHAIOT Ha HpaKTI/IKC?

2. Kakue anmnapatbl UCIIOJIB3YETCS 111 OYMCTKH CTOYHBIX BOA?

3. Kakne Pa3SHOBHUIHOCTH OTCTOMHHUKOB AJIs1 OYMCTKHU CTOYHBIX BOJ IIPUMCH-

10T Ha TIPaKTUKE?

4. JlaiiTe onrcaHre KOHCTPYKIIMHM OTCTOMHUKA HEMIPEPHIBHOTO JEHUCTBHUS C

5. OT Kakux MapaMeTpoB 3aBUCUT AUAMETP OTCTOMHUKA?

rpeOKOBOM MEIIAIKOM.
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IIpakTnueckoe 3anaTre Ne9. Pacuersl npegoXpaHUTEIbHBIX YCTPOICTB

000py10BaHus U U30BITOYHOI'O JABJICHUA B3PbIBA

Heab: npuobpereHre 3HaHUI U YMEHUN 110 TPAKTUYECKOMY OCBOEHUIO pac-
YETHBIX METOJIOB MOJ00pa MPETOXPAHUTENBHBIX YCTPOUCTB I TEXHOJIOTHUECKOTO
000py10BaHUS U METOAOB OLIEHKH M30BITOYHOIO AABJICHUS B3phIBA IIPU aBapUsiX

000pynOBaHUS.
Opranuzarmonsas popMa 3aHsITHS — TPATUITTOHHASL.

Tema 1. [lenvro 3a0anuti IBASETCS NPAKTUYECKUN TOAOOP MPETOXPAHUTENb-
HBIX KJIAIIAHOB U MEMOPaH, 3allHUIIAIIMNX 000pYJOBAaHUE OT BO3PACTaHUS JABICHUS
CBEPX PETIAMEHTHOTO.

[Ipenoxpanurtensubie ycrpoiicta (IIY) — Bug apmMatypsbl, HCIIONIb3yeMOM 1S
aBTOMAaTHUYECKOIr0 BBIITyCKa paboyei cpebl U3 armapaTa Ipu Ype3MEepHOM MOBbIIIE-
HUU JABJICHUS B HEM.

Ilo kpamnocmu ucnonvsosanus 11Y noapa3aenstor Ha ABE OCHOBHBIE TPYTIIIBIL:
1) MHOTOKpPATHO UCIIOJIb3yeMbIE YCTPOICTBA — MPEIOXPAHUTEILHBIC KITallaHbI
(ITK) ¢ camo1eliCTBYIOIIUM 3aMBIKAIOIIUM 3JIEMEHTOM;
2) yCTpOMCTBA OJJHOPA30BOTO ICHCTBHS — MPEIOXPAHUTEIBHBIE MEMOPaHbI
(IIM) — cnenuanbHO OcaabIeHHBIE 3JIEMEHThI C TOYHO PACCUUTAHHBIM IIOPOTOM pa3-
PYLLIEHHUS 110 AABJICHHUIO.

Knananwi npystcunnvie npedoxpanumenvhvie IpeTHaA3HAYECHBI U1 paOOTHI Ha arl-
naparax, CoCyJiaXx U B pe3epByapax, CoJiepKallix Cpeay o1 JaBJICHUEM, U CITyKaT JIJIs
ObIcTporo cOpoca (BbIITyCKa) €€ B Cllydyae MPEBBIIEHHUS YCTAHOBICHHOTO JABJICHHS.

Hanbonee yacto ucmosnp3yroT 1B€ OCHOBHBIE Pa3HOBUHOCTH KJIAIIAHOB: THUIIA
CIIIK4P u CIIIIKMP c ppr4akHbIM MEXaHU3MOM JJIs1 KOHTPOJIBHOM MPOAYBKH; TUIIA
CIIIIK4 u CIIITKM 6e3 pbl4ya>xHOTO MEXaHU3Ma JJi1 KOHTPOJIHOM PO TyBKH.

[Ipenoxpanurensubie npyxuHHbIe Kinanansl Tuna CIITTK4P (pucynok 9.1) npen-
Ha3Ha4yeHbI JUIsl YCTAHOBKU Ha cocyax, anmnaparax u TpyoonpoBoaax, paboTaromux B
paznuuHbIX cpenax. Kianan npeacrasisier coO0M MEXaHHW3M aBTOMATHYECKOIO JECT-

BUsI. I[aBJICHI/II-O Cpcabl HAa 30JIOTHUK KJIdITaHa (3aTBOp) HpOTHBOHeﬁCTByeT CcHuJia JaBJIC-
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HUSI IPYXKUHBI, TPUKUMAIOIIAS €70 K CEIITY YEPE3 OMOPY U MITOK.

3

Pucynok 9.1 — Knanan npeno-
XPaHUTEIbHBIN NPY>KUHHBIN TH-
na CIIIIK4P (no 450 °C): 1 —
KOJITaK; 2 — PeryJnpOBOYHBIIMI
BHUHT; 3 — KpbIllIKa; 4 — MIMUIbKA;
5 — KopIyc; 6 — OIOpHBIE MIaii-
ObI; 7 — 30JIOTHUK; 8 — CTOIOP-
13 HBIE BUHTHI; 9 — peryJInupoBoYHas
11 Bryika BepxHss; 10 — perynupo-
7 BOYHAas BTyJIKAa HWKH:AA; 11 — Ha-
IpaBJArONIas BTyaka; 12 — co-
wio; 13 — neperopoaka

12

—
12 OO0 0 'y

[Ipu BO3pacTaHuu 1aBIEHUS B COCYE BbIIIE JOIYCTUMOIO CUJIA IABJICHUS CPEJIbI
IPEOJI0JIEBAET YCUITUE TIPYKUHBI, 30JI0THUK MMOJHUMAETCS, U IPOUCXOIUT COpOC cpe-
TIBL.

Kitanassl SBISIFOTCSA MOTHOMOBEMHBIMH, TaK KaK 30JIOTHUKH MOJHUMAIOTCS Ha
BBICOTY, PaBHYIO WJIM OOJIbILIE YETBEPTH IMaMeTpa censia. BoICOKHI MoabeM 30JI0THUKA
JOCTUTAETCS UCMOJIb30BAHUEM KHHETUYECKOM SHEPTUU MTOTOKA, BBIXOSILETO ¢ OOJBIION

CKOPOCTBIO U3 COILIA.

Knanansl cHaOXeHbI BEpXHEHN U HIXKHEN PEryJIMPOBOYHBIMU BTYJIKAMH, KOTO-
pble, obecreunBasi o JbeM 30JI0THHUKA U, CJIEJ0BATEIbHO, TPON3BOIUTEIBHOCTD KilalaHa,
PEryJIUpYyIOT JaBJIEHUE MOJHOTO OTKPBITHS U 00paTHOM MOCaJKH 30JI0THUKA Ha CEIIO.
PerynupoBodHble BTYIKH (PUKCUPYIOTCS B ONPEACTICHHOM TOJI0KEHUN CTONOPHBIMU
BUHTAMH.

Knananer CIINIK4P u CIIITK4 n3roraBamBaroTCs B IBYX UCHOJTHEHUSIX: UCITOJ-
HeHHe | — ¢ KOpImycoM U3 YTAEpOAUCTON CTalU JJist paboThI MpH Temrieparype a0 450
°C; UCTIOJIHEHUE 2 — C KOPITYCOM M3 KOPPO3ZMOHHOCTOMKON CTaIK JIJ1sl paOOTHI IIPHU TEM-
niepatype 1o 600 °C.
IIponycknas cnocobnocmo knananos. KonmuectBo pabounx KIamaHoB, UX
IPOITYCKHAsi CIOCOOHOCTD JTOJIKHBI ObITh BHIOPAHBI TaK, 4YTOOBI B COCYJIE MJIM anmnapa-

TC IIPHU IMOJTHOM OTKPBLITHH KJldallaHa HE MOTJIO 06p330BaTBCH JAaBJICHUC, ITPCBLIIIAI0-
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miee pacuetnoe Oosee ueM Ha 0,05 MIIa BrmtountensHo nin Ha 10% ams cocynoB u
anmapaToB ¢ aaBieHueM oosee 0,3 Mlla.

PacueTHoe naBieHue cocyioB U anmnaparoB, 000pyA0BaHHBIX PEAOXPAHU-
TETHHBIMU KJIanlaHaMu (6€3 y4yeTa TUAPOCTAaTHIECKOTO JABICHUS ), TOJKHO MPEBbI-
math paboyee J1aBlieHUE CIETYIONIM 00pa3oMm:

- U COCYJIOB U almnapaToB, COAEPKAIUX HEUTPaIIbHbIE MPOAYKTHI, Ha 10%, HO
He meHee yeM Ha 0,1 MIlIa;

- 711 COCYJIOB U amnapaToB CO B3PHIBOONIACHBIMHU, B3PBIBOMOKAPOOTACHBIMU 1
BBICOKOTOKCUYHBIMH MPOAYKTaMu ¢ pabounm aasieHuem 1o 4 Mlla na 20%, Ho He
MeHee, ueM Ha 0,3 MIIa;

- 711 COCYJIOB U anmnapaToB CO B3PHIBOONIACHBIMHU, B3PBIBOIIOKAPOOTACHBIMU 1
BBICOKOTOKCHUYHBIMH MPOAYKTaMu ¢ pabounm naBieHueM cBaiiie 4 MIla na 15%.
PerynnpoBka npe1oXpaHUTENbHBIX KIIAMAHOB MEPE]] YCTAHOBKOM JOJIKHA OTl-
penensaThCs Ha JaBJeHHE Havyada OTKpbITUA. [laBleHre Hauana OTKPBITUS pabounx
PEeIOXPAHUTENBHBIX KIIAMIAHOB CIIEyET IPUHUMATh PABHBIM PACYETHOMY JIABJICHUIO
COCYJIOB U anIapaTos.

JlaBneHue Hayana OTKPBITHS KOHTPOJIBHBIX KJIAMAHOB, YCTAHABIMBAEMbIX HA
COCyJlax W ammaparax ¢ pacyeTHbIM aaBieHueM o 6 Mlla, cienyer npuHUMaTh Ha
10%, Ho He MeHee yeM Ha 0,15 MIla HMke X pacdyeTHOrO AABICHHUS, a 1JIsl COCYJIOB U
anmnapaToB C¢ pacueTHbIM AaBiaeHrueM 6 Mlla Ha 11% Huxke uX pacyeTHOTO JaBJICHUS.

[Tpu HaTM4MKM MPOTUBOIABIICHUSI CUCTEMBI cOpOCa OT KOHTPOJILHOTO KjlanaHa

JABJICHUE Hayaja OTKPBITHS YBEJIUYMBACTCS HA BEJIMYMHY 3TOTO MPOTUBOIABJICHUSI.

[TpaBunamu PoctexHaazopa mo ycTpoHCTBY M 0€30MaCHOM dKCIUTyaTalluu co-
CYJI0B, pa0OTaOIIUX MO/JI JaBJICHUEM, YCTAHOBJIEHA euHas (popmysia s pacuera
MPOITYCKHOM CTIOCOOHOCTH MPEIOXPAaHUTEILHBIX KIIAMaHOB. /{71 Ta30B OHA MMEET

BHJI, KI/4.

G=316aFB./(P.+01)p,,

riae o — ko3 uuueHT pacxoaa cpenpl uepes kianas; F — miomaas cedeHus kianaHa,
. . 2
paBHas HAUMEHBLIEH IUIOIIAIN CEYEHHs B IPOTOYHON 4acTu, MM ; P; — MakcuMaib-
HOE U30BITOUHOE JaBJICHUE TIepe/ MPeIoXpaHuTeNbHBIM Kiananom, Mlla; p; — miot-
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HOCTB CpeJIbl, KI/M; t — TeMmeparypa cpeasl nepes kiamatnom, °C; B — kooddumuent,
OTpeIeNIIeMbIi TIO CIIPABOYHBIM TaOJIUIAM.
®opmyna (9.1) naeT BO3MOXKHOCTD € JJOCTATOYHOM JJIsl MPAKTUKHA TOYHOCTHIO
PacCUUTHIBATH MPOITYCKHYIO CIOCOOHOCTD MPEIOXPAHUTEIHHBIX KJIalaHOB WITH OTIpe-
JIENIATh pa3Mephl KJIalaHoB JJ11 KOHKPETHBIX YCIOBUN paboThl 000py10BaHUS.
[TnoTHOCTH py Ta3a WK TTapa MPUHUMACTCS TIPH pabOYUX TEMITepaType U J1aB-
JICHUH.

Juametpsl coruia 0. ¥ miomaau F IpoXoaHbIX CeUeHUH, COOTBETCTBYOIINE
OIPEAEICHHOMY YCIOBHOMY quaMeTpy Dy NpyKMHHBIX Ipe10XpaHUTENIbHBIX Kilana-
HOB, U3TOTaBJIMBAEMBIX I XUMUYECKOUN MPOMBIIIUIEHHOCTH, PErJIaMeHTUPOBAHbI
I'OCT 31294-2005*.

IIpedoxpanumenvhvie membpansl. B 3aBUCUMOCTH OT XapakTepa pa3pyleHus

MeMOpaHbl OAPA3ICTSAIOT Ha CIACAYIOIINUE TUTIBI:

1) paspwignvle; MEMOpPaHBI U3TOTOBIISIOT U3 TOHKOJIUCTOBOTO MTPOKAaTa (CTallb,
I[BETHBIE METAJUIBI) U YCTAHABIMBAIOT BO (DJIAHIIEBBIX COSTUHEHUSX MPU TOMOIIN
CHEIUATBHBIX 32)KUMHBIX KOJICIT;

2) xnonaiowue; MeMOpaHbl UMEIOT PopMy cheprUIecKOoro KyIoJia, BEITyKIast
CTOpOHA KOTOPOTO o0palieHa K 30He MOBBIIIEHHOTO AaBieHus. [Ipu cpabaTsiBaHuM
KYIIOJI BEIBOPAYUBACTCS B OOPATHYIO CTOPOHY, YAApPSAETCS O KPECTOOOPa3HBIA HOXK U

paspymaercs. Vcronb3yroT 11t HU3KUX JaBICHUN M H3rOTABIMBAIOT U3 TJIACTHYHOTO
MaTepuana;
3) nomarowuecs; meMOpaHbl H3TOTOBJISIFOT U3 XPYNKUX MaTEPHAJIOB (4yTyHa,
rpadurta). Ot [IM HauMeHee MHEPIIMOHHBI, TOCKOJIBKY UX CpadaThIBAaHUIO HE
NPEAIISCTBYET IUIacTUYeCKast neopmarus;

4) cpesnvie; MeMOpaHbI IPU CpabaThIBAHUU CPE3AIOTCS I10 OCTPO KPOMKE
MPKUMHOTO KOJIbIIA; U3TOTABIMBAIOTCS U3 MATKUX MaTepuanoB. Bo nzbexanue nie-
dbopmarnuii mporndba MmeMOpaHa UMeEET yTOIIICHUE 10 Bcel paboueit uactu. Hepoc-
TaTKOM SIBJII€TCS OO0JIBILION pa30poC 1aBiIeHUs cpadaThIBaHUS;

5) ompoienvie; MeMOpaHbl UMEIOT (OPMY KOJIIIAYKOB C OCJIA0JICHHBIM CEYCHH-

€M B BHJIC KaHABKHU HUJIK IIPOTOYKH,
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Haunbosiee mMpoko UCnoIb3yIOT pa3pbléHble MeMOpaHbl, N3rOTaBIMBAEMbIE U3
TOHKOJIMCTOBOIO npokaTta. KoHCTpyKTHBHOE 0(hopMIICHHE 3aKMMa MEMOPAHBI MOKET

OBITh PA3JIMYHBIM ILIUI — a3, KOHWYECKUI WM JIMH30BbIN 320KUM (PUCYHOK 9.2).

X B 3
N/H)

E .

T
L ]

L

Pucynok 9.2 — JIuH30BbIN 325KUM pa3pbIBHON MeMOpaHbl: 1 — MmeMOpaHa, 2 — KOHUYe-
cKas 1maiiba, 3 — Topibl cOpOCHON MarucTpanu,4 — COeqUHUTENbHbIE (DIaHIIbI

[Tpu HarpyxeHuu pabouuM JaBI€HUEM MEMOpaHa UCIBITHIBAET OOJIbIINE 1A~
CTUYECKue AeOopMalK U IPUOOPETAET APKO BBIPAXKEHHBIN KyNOJ, M0 (hopMe OYEHb
Onmu3Kui K chepuueckoMy cerMeHTy. Yaie Bcero Kymnoiaooopasnywo ¢hopmy MmeMOpa-
HE IPUIAIOT 3apaHee MPY U3rOTOBJICHUH, MTOABEPras €€ HarpyKEHUIO JaBJIECHUEM, CO-
cTaBistomuM 0kosio 90 % paspeiBHOTO. [IpH 3TOM (pakTHUECKH HCUEPIBIBAETCS MOY-
TH BECh 3amac IJIACTUUECKUX AeopMaluii MaTepuana, u4To eme OoJblie yBeIuunBa-

eT ObICTpOJICIICTBME MEMOPAHBHI.

PaspeiBHOE ycumnme P, MH, Takoit 0600uku (cpabaTsiBaHmsi MEMOpaHBI): OT-

penensiercs o Gopmyie:

P =2-A,-c_-r1,
c Bp

riae Ap— TOJIIMHA MaTepualia MEMOPaHbl, M; Gy, — BPEMEHHOE COIIPOTUBIIEHHE MaTe-
puana npu pactsbkeHuu (rpeaen npoyHoctu), Mlla; r — paguyc kynosna, M.

MuHuMaTbHBIH (Ha TIpe/iesie pa3pbiBa MEMOpaHbl) PaInyc KyIoia, I, M PaBeH:

' =%-[J(1+ 0,018) /(\1+ 0,015 —1J°¢

rae D — pabounii fuametp MemMOpaHsbl, M; O — OTHOCUTEIBHOE Y/UIMHEHHUE MPU pa3-
peiBe, %o.
Bpems noaHoro packpbITust MEMOpaHBI To, C ONIPEAEIsAeTcs N0 (hopMyJie:

1,=075-a,
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/1€ a IPEIBAPUTEIBHO PACCUUTHIBAETCS MO (hopmyJe:

. TC‘D'p-AO’
PC

IJie p — IIOTHOCTB MaTepHana MeMOpaHsl, (11 crau p = 7900) kr/m°.
Bennuuna npenenbHOro u30bITOYHOTO AABJICHUS B allllapaTe COCTaBUT:
P,, = 4P /(n D), MITa.

Ilpumep 9.1. Onipenenutb BpeMsl MOJTHOTO PACKPHITUS MEMOpPaHBI U3 MATKOM
TOHKOJINCTOBOM KOoppo3uoHHOcTOMKOM cTa Mapku 08X 18H10T Tommunoi Ag=0,12
MM TpH pabouem nuamerpe memOpanbl D=400 MM. OTHOCUTENBHOE YAJIMHEHHUE TTPU
pa3pbiBe IpUHATH paBHBIM 0 = 40 %.

Pemenne

Pannyc xkymosa MeMOpaHbl COCTaBUT:

._400-10°°

a0 A 04 1) = 2541207

ITpu 3Ha4eHnu G,, = 540 MlIla nns MaTepuana MeMOpaHbl HOTY4YHUM BEJIMYUHY
Pa3pbIBHOTO YCHJIHS PaBHOM:

P_=2.012-10"°-540-254,1-10"° = 0,033 MH.

Torna

=6,01;

. 3,14-400-107°-7900 -0,12-10°°
0,033

1, =0,75-6,01=45 c.
Bpewms cpabaTeiBanuss MeMOpaHbl cocTaBisieT 4,5 ¢, 4To 1aeT OCHOBAHUS IMOJIa-
raTh O€30MaCHOCTh M MPAKTUYHOCTh BHEJAPECHUS TaKOW CTETICHU B3PHIBO3AIUTHI.

[Ipu 3TOM BenmuMHa NpeIeIbHOr0 N30BITOYHOTO IaBJICHUS B annapare cocTa-

BUT:

P,, = 4-0,033/(3,14-0,4%) = 0,26 MIIa.
3AJJAHUA JJ1A CAMOCTOMATEJIBHOI'O BBITIOJIHEHU A

1. Onpenenutb pacxo/ JIETKUX yriaeBoAopoaHbiX ra3oB (Cj...Cs) uepes npemno-

XpaHHTeJIBHBIﬁ HpﬂMOTO‘{HBIﬁ KJIaITaH ¢ HOMHWHAJIBHBIM JUaAMCTPOM DN IIpHU TEMIIC-
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patype cpenbl t°C u naBnenun P;, Mlla nepen knananom. cxoaubie nanHbie 115
pacueToB npuBeeHbl B Tabauie 9.1. B pacuerax ciemyeT UCIONb30BaTh METOIUKY

['OCT 31294-2005*.

Tab6auma 9.1 — Ucxoaubplie JaHHBIE K 3a1aHUIO

Ne Bapu- | Homunuanensiil | Temneparypa nepen | [laBnenue nepen
aHTa nuametp, DN KJarnanom, t°C KJIallaHowm, Pj,
MIla
1 50 10 0,1
2 80 20 0,2
3 100 30 0,3
4 150 40 0,4
5 200 50 0,5
6 15 60 0,8
7 25 70 0,9
8 40 80 1,0
9 80 90 1,2
10 100 100 1,4

2. ChopmynupyiTe yclioBUs MIPUMEHEHUS PACCMOTPEHHOI'O BapUaHTa KJlanaHa
JUTSL 3alUTHI 000PYIOBAHUS.
3. Onpenenuts npenebHOe JaBJICHHUE B alliapaTe v BpeMs IIOJIHOTO PACKPhI-
THS MEMOPaHBI U3 TOHKOJHUCTOBOI'O MaTepHaa TOJIUHON Ag, MM pu pabodyem
nuametrpe MmemOpansl D, Mm. OTHOCUTEIRHOE YINIMHEHUE TIPU Pa3pbIBE MIPUHATH
paBHbBIM O, %. cXxoHbIe TaHHBIC I pacueTOB MPUBEICHBI B Tabuie 9.2.

Tabmuna 9.2 — VcxoaHble JaHHBIE K 3aJaHUIO

Ne Bapu- TommuHa PaGounii Matepuan MmeMOpaHbl
aHTa MeMOpaHbl, MM | Juamerp, D,
MM
1 0,12 50 CTajlb MATKas
2 0,1 50 HUKEJIb MOy TBEP BN
3 1,0 100 MOHEJIb-METaJJ1 MOJIyTBEPAbIN
4 0,16 100 JaTyHb NTOJIyTBEpAAs]
5 2,0 150 AJTFOMUHUN MATKHAN
6 1,0 150 ATFOMUHAN MATKUA
7 0,3 200 CTaJIb MOJIyHArapTOBaHHAs
8 0,2 250 ATIOMUHHI TBEPABIN
9 0,3 300 CTaJlb MOJIyHArapTOBaHHAs
10 0,25 250 MEIb MATKAS

4. ChopMynupyiiTe yciaoBHs IPUMEHEHHUSI PACCMOTPEHHOTO0 BapUaHTa MeMOpa-
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HBI JUIS 321U Thl 000PYJOBaHMSL.
KoHTpoJsbHBIE BOIPOCHI
1. JIns yero npeaHa3HAau€HbI NPEIOXPAHUTEIbHBIN KIIAaH U pa3pbIBHAS MEM-
Opana?
2. Ha kakux Bugax o00pyZ0BaHUs MIPETyCMOTPEHA YCTAHOBKA MIPEI0XPaHU-
TETBbHBIX YCTPOMCTB?
3. Kakue pasHOBHIHOCTH MPeIOXPAaHUTEIbHBIX KJIaMaHOB UCIOJIB3YIOTCS B
oTpaciu?
4. Kak nono0path NpeaoXpaHUTEIbHbBIN KanaH ¢ HE00X0IUMOM IPOITYCKHOU
CHOCOOHOCTBIO?

5. Kak omnpezaenuts pabouue napameTpbl MEMOpPaHbI?

Tema 2. [lenvro 3a0anuti IBISETCS MIPAKTUYECKUM pacyeT U30BITOYHOTO JIaBJie-
HUS IPU BO3MOKHOM B3PBIBE COCY/1a, KOTOPBIN CONEPKUT B3PHIBOOIIACHBIE BELIECT-

Ba.

N36pITOUHOE naBineHue B3pbIBa onpezensercs no popmye, klla:

mz 100 1
VCGPZ.VI. Ccm KH ’

AP:(Pmax_PO)

A€ Prmax — MAaKCUMAJIBHOE JIABIICHUE B3PhIBA CTEXMOMETPUUECKON CMECH WIIH BEILIE-
CTBa B 3aMKHYTOM 00beMe (00b1uHO npuHuMaeTcs paBHbIM 900), kI1a; Py — Hauasb-
Hoe jaaBieHue, klla; m — macca JIBX, kr; Z — koadunreHT yuyactust roprouero Bo
B3pbIBE; V, — CBOGOIHBIN 00beM moMereHust, M°; Cer — CTEXHOMETPHUCCKAS KOHIICH-
Tparus BeniecTBa; M — MoJsipHasi Macca, KI/KMOJIb; Pr; — IDIOTHOCTh Ta3a WX Mapa
BEILIECTBA IPU pACUETHOU TeMIeEpaType, Kr/nm°.

J{ns pa3pyliieHus: apMUPOBAHHBIX JIepeBAHHBIX cTpoeHui AP = 10...20 kIIa,
JUTSL KUPITMYHBIX 37aHui - 25...30 klla, mis )kene300eTOHHBIX KOHCTPYKITUI CTEH IIe-
xa - 100...150 kITa. Takum oOpa3om, OLICHHB BO3MOXKHYIO CTEIICHb Pa3pyIICHUS, He-

00X0AMMO T03a00TUTCS 0 O€30MACHOCTU IKCIUTyaTalliy MPOMBIIIEHHOTO O0OBEKTa.

SAHJAHUA 1JIA CAMOCTOATEJIBHOI'O BBITIIOJIHEHU A
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PacueTsl BRITOITHSIOTCS 110 BapuaHTaM.

1. Paccunrarh U30BITOYHOE HAaBJICHUC BO3MOKHOI'O B3pbIBA BCUICCTBA, Xpa-

HALIETOCS B COCyie IpU pacyeTHOM TeMnepatype ty, °C. CBoOoaHBIN 00beM MoMe-

3
IMCHUA ch, M, Macca BeHIeCTBa M, KTI. MOHHpHYIO MacCCy BCIICCTBA IIPHUHATH I10

CIIPABOYHBIM JAHHBIM COIJIACHO XUMHUYECKOU (popmyiie. MakcuMalibHOE JaBJICHHE

B3pbIBa Ppo ipuHaTh 900 kI 1a, HawansHoe maBnenne Py npunsath 101 kIla. Koaddu-

IUEHT y4acTus roproyero Bo B3pbiBe Z = 0,3; K03 (HULIMEHT, yUUTHIBAIOIINIA HETep-

METUYHOCTH MIOMEIIEHUS U HeaanabaTHIHOCTh Tiporiecca ropenus, K, = 3.

Hcxonnsie nanHbIe 715 pacyeToB mpuBeneHbl B Tadauie 10.1.

Tab6mauma 10.1 - Mcxonnble JaHHBIE K 3aJaHUATO

Ne BemecTBo to, °C | Vo M® | m, kr
BapuaHTa
1 W30IMEHTaH 30 12 10
2 NIeHTaH 35 10 5
3 JTUATUIIOBBIN bUp 25 8 6
4 arneToH 32 14 8
5 OyTaHoJ 45 11 12
6 ATAHOJ 50 / 9
7 TeKCaH 60 6 11
8 renTaH 61 9 15
9 U30MPONMIIOBBIN ciupT | 62 13 7
10 OyTumiarerar 95 14 13

KoHTpoJibHBIE BONIPOCHI

1. YTo MOXKET CIIy>KUTh MPUYUHON B3pHIBOB cocy10B ¢ JIBXK?

2. B 4yem onmacHOCTB B3pBHIBOB cocy10B ¢ JIBXK?

3. Kak onpenensercs n30bITOYHOE JIABJIICHHUE OT B3PHIBOB cocy10B ¢ JIBXK?

4. Kak y4uThIBaIOTCS JJaHHBIE O BO3MOXHBIX B3pbIBax cocyioB ¢ JIBXK?

5. Kak npenoTBpatuTh BO3MOKHbBIE B3pBIBBI cOCy10B ¢ JIBXK?
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