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BBEJEHUE

Exxeromno B Hamiell cTpaHe Ha MPOHW3BOJCTBE TpaBMUPYIOTCS A0 400 ThiCSY pabOTHUKOB, MOTH-
6aroT okoio 7—~8 TeICAY, a 12—14 THICAY YETOBEK CTAHOBATCS MHBANIMIAMHU. M, eCTECTBEHHO, IjiaB-
HOW TTOJINTUKOM TOCYAapCTBEHHBIX OPTaHOB 10 OXPaHE TPyAa JOJKHO OBITH oOecriedeHne 0e30macHo-
CTH paOOTHUKOB MTPOMBIIIIEHHOCTH.

CoBpeMeHHBIC TEXHOJIOTHYECKUE TIPOIIECCHI, POU3BOJICTBA U 00OPYJIOBaHUE HE TaAPaHTHPYIOT a0-
COJTFOTHOM HAJISKHOCTH M IKCIUTYaTaITMOHHONW O€30TIaCHOCTH.

Ha ypoBeHb aBapuitHOCTH POMBIIIUICHHBIX TPEANPUATHH BIHUSIOT MHOTHE (DaKTOPBI, HAITPUMED:

— obecrnieueHre 0€30MACHOCTH U TCHICHIIUHN Pa3BUTHS MPOU3BOJICTRA;

— WHTEHCU(UKAIUS, CBI3aHHAS C POCTOM TEXHOJIOTUYECKUX MapaMeTpOB (CKOPOCTH, NaBICHHUS,
SHEPTOHACHIIIIEHHOCTH, COJIEPKaHUS OMACHBIX BEUIECTB, TEMIIEPATYPHI U Ip.);

— KOMITICKCHast 00paboTka MaTepuaoB, MPEAIOJIATaroINas KOHIICHTPAIIUIO Ha OJTHOW TUTOMIAIH
Pa3TUYHBIX TPOM3BOJCTB W OMACHOCTH Pa3HOW MPHUPOJBI, YBEIUYCHHUE Pa3MEPOB MPOMBIILICHHBIX
KOMILUIEKCOB;

— OOHOBJIEHHE TEXHOJOTHI, OOOCTPSIONMX MPOTHBOPEUHsS MEXIy TEeMIaMH HaydHO-
TEXHMYECKOTO IMporpecca W 3ajadaMu IO YIPaBICHUIO HOBOW TEXHUKOW, HaBBIKAMH U Tpodeccro-
HAJBHBIMH KaueCcTBaMH 00CTYKHBAIOIIETO MepCcoHaa.

VYnupaBneHne TeXHUYECKONH CHUCTEMOH MpeanojiaraeT pa3pelieHre BO3HHKAIOMINX TEXHUYECKUX,
TEXHOJIOTHUYECKUX, IKOJIOTO-9KOHOMHUYECKHIX, COMAIBHBIX U JIPYTUX MPOOJIeM, BKITIOYAs TUATHOCTHKY
COCTOSIHUSI CHCTEMBI, BEPOSATHOCTh HECTAHJAPTHBIX CUTYallUd, UX OIICHKY, ONPEIEICHUE TPHUOPUTETOB
JICUCTBUH U UX TJIaHUPOBAHUE.

BaxHoe 3HaueHUE TIpU STOM UMEET YCTAaHOBJICHHE HOPMUPOBAHHBIX MAapaMeTPOB MPOU3BOACTBEH-
HBIX ()aKTOPOB, OCHOBaHHOE Ha pacueTax. [IpenmomaBatensmu kadenpsl «be30macHOCTh JKHU3HEES-
TETBHOCTH U XUMHH» Pa3pabOTaHbl pacyeThl MapaMeTPOB €CTECTBEHHOTO U MCKYCCTBEHHOT'O OCBEIIIe-
HUS Ha paboYMX MeCTaX, YPOBHEH ITyMa W BHOpAIINH, MPOU3BOAUTEIHEHOCTH 00IIEOOMEHHONW M MECT-
HOW BEHTWIALINH, 3a3EMJICHIE, 3aHYJICHUS TPOU3BOICTBEHHOTO 000PYAOBaHUS U JIp.

Pacuersl npenHa3HAYEHBI JUIS TIOJITOTOBKU CTYJIEHTOB K TOCYJapCTBEHHOMY SK3aMEHY, BBIIIOJIHE-
HUS TATIOMHOTO TPOEKTA.



1. MIPOU3BOJACTBEHHAS CAHUTAPUSA
N TUT'NEHA TPYJA

1.1. Pacuet npou3BoAUTEILHOCTH MECTHOM BEHTHJISIIUA

IIpu 00IICOOMEHHON BEHTHIISAIMU IMPOUCXOAUT OOMEH BO3AyXa BO BceX momernieHusx. OHa
NPUMEHSIETCS TOT/1a, KOT/Ia BBIJICTICHHS BPE/IHBIX BEIECTB HE3HAUYUTEIBHBI U PABHOMEPHO yIAJICHBI TIO
BCeMY 00BEMY TIOMETIECHUSI.

MecTHasi BEHTWISIMS JEHCTBYET HEMOCPEACTBEHHO Ha paboueMm mecte. OHa MOXKET OBITh BEI-
TSOKHOW M MPHUTOYHON. BBITSDKHYIO JIENaloT HEMOCPEJCTBEHHO B MecTaxX 0Opa3oBaHUS BPEIHBIX BbI-
OpOCOB, HAIIpUMEp, y TaJbBAHUYECKUX BaHH, YV TBUIALINX arperaroB, y 3JEKTPO- U ra30CBapOYHBIX
MOCTOB. MECTHYIO MPUTOYHYIO BEHTHIISALIMIO OCYIIECTBIISIOT B BUEC BO3AYIIHBIX 3aBeC, AyIICH, 0a3u-
COB, KOTOPBIC YIIYYIIAIOT MUKPOKIUMAT B OTPaHUYCHHOW 30HE momemnieHus. OnpenenuM HeoOXo -
MBIl PacX0J1 BO3yXa JUIsl IPOBETPUBAHMS y4acTKa, M /4

Lyoer = F -V 3600, (1.1)

MCCT

rae F— miomaas OTKPBITOTO CEUEHHUS BBRITSHKHOTO YCTPOHCTBA, M2,
V' — CKOpOCThH ABMKEHHS BO3AyXa, M/C.

3adanue. PaccauTath MPON3BOAUTEIHHOCTH MECTHOM BEHTHIISAIINH.

Jlano (Bapmant 1). Ha MemHHMIIKOM yd9acTKe, T/I€ OCYIIECTBIISICTCS IMaiiKa y3JIOB, JIETaleH, uX
npeABapUTEIbHOE TPABICHUE BBIJCISIOTCS BPEAHBIC BEIECTBA, W Hall PabOYMMH MECTaMH YCTaHOB-
JIeHbI BO3yX03a60pHUKH, 06meil miomaaso F = 12 M°. 3a CTeHOl yCTAHOBIICH BEHTHIIATOP, KOTOPHIIl
obecreurnBaeT CKOPOCTh BRITSDKKH BO3ITyXa depe3 Bo3ayxo3abopaukn, V= 0,5 m/c.

Peuwienue. llogctaBuB nucxonnsie AaHHble B popmyny (1.1), momyuum

Luveer =12-0,5-3600 =21600 M’/4 i 6 m*/c

3 3
Omeem. Lyecr =21600 M /4 v Luecr = 6 M/c.
JlaHHbIc HEOOXOAMMBIE JUTSI pacdeTa MECTHON BEHTHIIAINH, IPUBEACHBI B Ta0. 1.1.

Ta6numa 1.1

HcxonHble 1aHHbIE

Ne i/t F, M V, M/c Ne i/t F, M V, M/c Ne i/t F, M V, M/c
1 12 0,5 21 14 1,2 41 20 0,9
2 10 0,6 22 15 1,1 42 18 1,6
3 15 0,8 23 17 1,3 43 16 1,0
4 14 0,7 24 16 1,4 44 17 1,5
5 18 0,9 25 18 1,5 45 15 1,1
6 20 1,0 26 19 1,6 46 14 1,4
7 16 1,2 27 20 1,7 47 19 1,2
8 19 1,3 28 13 0,6 48 13 1,3
9 17 1,4 29 12 0,7 49 11 0,9
10 15 1,5 30 11 0,8 50 10 0,8
11 14 1,6 31 17 0,9 51 19 0,7
12 13 1,7 32 10 1,0 52 20 0,6
13 12 1,2 33 12 1,1 53 18 0,5
14 11 1,0 34 14 0,5 54 17 0,8
15 10 0,8 35 16 1,5 55 15 0,9
16 19 0,7 36 15 0,6 56 14 1,0
17 20 0,6 37 18 1,6 57 16 1,2
18 21 0,5 38 16 0,7 58 13 1,3
19 18 0,7 39 17 0,8 59 12 1,5
20 17 1,0 40 19 1,7 60 11 1,4




1.2. Pacuer Ko1M4yecTBa BO31yXa MPU €CTECTBEHHOW BEHTHISIIINY (a2paiuu)
U ompejiesieHNe PeaIbHON KOHIIEHTPAIIMU TOKCHYECKHUX BellleCTB B BO3/IyXe
NPU NPOBeIeHUH MAJIAPHBIX PatoT B OMeEIIeHUH

[o criocoOy nopaun B MOMEIIEHHE CBEKETO BO3yXa U YIAJICHHUS 3arPsI3HEHHOTO, CUCTEMbI BEHTH-
JISIIUH ACJIST HA €CTECTBEHHYIO, MEXaHMYECKYIO U CMETIIaHHYIO.

IIpu ecTecTBEeHHOI BEHTWISALNN BO3IyXOOOMEH OCYIIECTBISETCS 3a CYET PA3HOCTH yAEIHHOTO
BECa TCIJIOr0 BO3AYyXad, HAXOAAIICTOCd BHYTPU NOMECIICHUSA, U 60JI€€ XO0JIOAHOI'0 BO3AYyXa, NOCTYyaro-
IIETO CHAPYKH, a TAKXKE 3a CUET BETpa.

Opranu30BaHHBIA U PETYINPYEMBIH BO3MyX000OMEH Ha3bIBACTCS aldpalmei: depe3 Gppamyry u
OKHa MOJaeTCs XOJIOAHBIH BO3IyX, a Uepe3 BHITSHKHBIC (POHAPH BBIXOAMT TEILIBIH.

Pacuer BeHTHIISAIIMY, B TOM YKCIIC adpalliy, OCHOBaH Ha oOecliedeHnH OaiaHca BO3yX0000Me-
Ha: MaccoBO€ KOJMYECTBO BO3/IyXa, BXOSIIIETO B 3/IaHKE 32 €IWHUILY BpEMEHH, PABHO MacCOBOMY KO-
JINYECTBY BO3/1yXa, BBIXOAAILETO U3 3AaHUS

Y Grp =¥ Gwr. , (1.2)

e Gyp M Gpgyp. — COOTBETCTBEHHO KOJIMYECTBO BO3/yXa, MOCTYMAKOIIETO W BBIXOJAIIETO U3 MOMe-
aIeHus B €AMHUIY BPCMCHHU.

HCZ[OCTaTOK €CTECTBEHHOM BCHTUWIALIMK COCTOUT B TOM, YTO HpHTO‘-IHLIﬁ BO3AYyX BBOJUTCA B
romenieHue 6e3 MpeaBapuTeIbHON OTYMCTKH | MOJ0TPEBa, & yIAIsSeMblil BO3IYX HE OYHIIACTCS U 3a-
rps3HsIeT atMochepy.

Ha GonpmmHCTBE mpennpusTHid, B TOM YHCJIE€ B MAIIMHOCTPOCHHH, IPUMEHSIETCS CMEIlaHHAs
BCHTHJIAIINS, COYETAOMIAsE CCTECTBCHHYIO M MEXaHUUCCKYIO.

[Ipu asparyu KOJMYECTBO BO3AyXa, M0JaBAEMOr0 B MOMEIICHHE [T 00eCIICUCHHUS TPEOYeMbIX
YCJIOBHI BO3IYILIHOM CPEJBI, M/, pAaCCUUTHIBAETCS C IIOMOILBIO BBIPAXKEHUS

Lp =Vep - 3.8 -3600, (1.3)

rae Vep — CpeHsis CKOPOCTh JABHKEHHUS BO3yXa, M/C;
> §— cyMMapHast IIOMmAIb OTKPBITHIX TIPOEMOB, M°.

3adanue. PaccuntaTh KOIMYECTBO BO3IyXa MPH €CTECTBEHHOW BEHTWISILIWY (a’palnuu) U Ompe-
JEeNUTh peabHyl0 KOHIIEHTPAIMIO TOKCUYHBIX BEIIECTB B BO3AYXE IPU NPOBEICHUN MAISPHBIX paboT
B IIOMEICHHU.

Jano (Bapuant 1). S = 20 M°, cofepKaHHe JETYdHX KOMIOHEHTOB B Kpacutene B = 40 %,
YIeTbHBI PacXo/ Kpacku p = 45 r/M°, NpoBeTPUBAHKE TOMEIICHUS OCYILECTRIAETCS yepe3 3 hopTou-

ki pasmepom S$¢=0,6-0,4 M’, (paKTHUECKOE BpEMsl IIPOBETPHBAHHS tp = 45 muH, T'= 1 4, KOIMIECTBO
Maspos 11 =2, Vop = 0,4 M/c; 3.8 = 3-0,6-0,4 m”.

Pewenue.

1. Ompenenum Bo3ayxooomeH mo dhopmyae (1.3)

Lep =Vep2 §-3600=0,4-3600-3-0,6-0,4=1036,3 M3/‘I,

1 -4
HO TaK Kak f§ = 45 MUH, TO L{sp = Lyp 4! =% =777,6 M3/‘i, riae ¢ = o , 60 — 1 ac.
2. OmnpenenuM KOJUIECTBO BBIJCIUBIINXCS TIPH pad0Te MaJIsIpOB ITAPOB pacTBOPUTENS (T/4)
C=B-p-IIl-n, (1.4)
S 2
rae /1 — npou3BOUTENLHOCTD Tpyia Manspa, [1 =—, M /4,

. 2
S — TuToMmaak OKpaIieHHONW MTOBEPXHOCTH, M , 3a Bpems 1=1 u;
7 — KOJIMYECTBO MAJISIPOB, B JaHHOM ciayvae #n = 2; B =40 % wmu B = 0,4.
ITonacTaBuB naHHBIC U3 YCIIOBHS 3aa49H, TIOTYIUM



C=0,4-45-20-2=7201/u.

3. OnpenenuM pearbHyI0 KOHIICHTPAITHIO KCHIIONA B BO3AYXE ITOMEIIECHUS

o =TT 04956 i,
L 778,95
Bp
Omeem. 1. KonndaecTBo BO3IyXa IPH €CTECTBEHHONW BEHTHIIAIINN L{sp =7717,6 M3/q.
2. PeanbHast koHueHTpanus kcuiona C /= 0,926 /M.
JlanHbie, HEOOXOAMMBIE IS pacdeTa, MPUBEACHBI B Tabm. 1.2.
Tabnuma 1.2
Hcxonnbie nannble 1Js pacueros (B=0,4; p=45; T=1 )
2 ch> ZS‘JP > S’2 n Ips Ne cha ZS@ > S’z n lehs
/I M/c M2 M MHH n/m M/c M M MUH
1 04 1|2:0,8-04 20 2 45 31 04 11-0,6-:04 20 2 45
2 0,45 |3-0,6:0,5 25 3 50 32 0,8 [2-1,4-0,6¢ 25 2 45
3 0,5 4-1,0:0, 15 2 35 33 0,6 |31-0,5 18 2 45
4 0,55 3-2,5:2,00 18 3 40 34 0,5 |4104 15 2 45
5 0,6 |5320 19 4 50 35 32 42518 17 4 55
6 0,35 6:4-3 21 3 60 36 1,6 2:2-1 16 3 40
7 0,4 4:6-3 17 2 45 37 2,4 3-2-1 19 3 45
8 0,5 2415 16 2 50 38 3,0 4-2-1 21 4 50
9 0,6 3-2-1 22 3 55 39 L8 2-1,51,0 23 3 45
10 0,65 4-2,5-1,5 20 2 50 40 1,2 2-1,2-0,6 22 2 40
11 0,55 | 61,51 16 4 45 41 1,0 |2-1-0,5 20 2 45
12 05 [81,20,8 18 2 40 42 09 21204 19 2 45
13 0,35 16-1,0-0,6 14 3 50 43 0,8 |31-0,6 14 2 40
14 0,4 5-2-1,5 22 1 45 44 0,7 13-0,8-04 16 2 40
15 0,7 |4-1,51 23 4 45 45 0,6 [4-0,9-0,5 18 2 40
16 0,8 |2-1-0,6 19 3 45 46 1,1 3-1-0,6 19 2 45
17 1,0 |2-1,51 13 2 50 47 2,2 4-2-1 21 3 50
18 12 |21,61| 24 2 50 48 23 42515 22 3 55
19 1,5 |2-1,8:09 14 3 50 49 2,5 42,51, 20 3 55
20 2,0 3215 15 3 55 50 3,0 42515 19 4 55
21 2,5 |4-2-1,5 18 4 55 51 0,5 12:0,8-04 18 2 40
22 30 |6:2-1,5 19 4 55 52 0,6 |2-1,51 17 2 40
23 35 16215 17 5 55 53 04 |2-1-0,5 15 1 40
24 4,0 |6-2-1,5 16 5 60 54 0,8 [2:0,9-0,5 16 2 45
25 1,5 |4215 20 3 45 55 1,6 |4-1-0,6 14 2 50
26 0,8 |2-2-1,5 21 2 40 56 1,9 4105 19 3 50
27 2,6 | 42,52 22 3 50 57 2,1 4-1,5-1 20 3 55
28 32 4252 19 4 55 58 20 4212 21 3 55
29 1,4 3-2-1,5 20 2 45 59 1,0 |2-2-1,2 18 2 40
30 0,7 12210 18 2 40 60 04 |2-1-0,5 20 1 40

1.3. PacueT HE0OXO0AUMOI0 KOJIMYECTBA BO3AyXa VIl NPOBeTPHBAHUS
noMelleHUs NPU AIBHOM M30bITKe BJIATH

ITo Ha3HAYEeHHIO PA3NMYAIOT BEHTWISINIO OOIEOOMEHHYI0, MECTHYI0O M KOMOWHUPOBAHHYIO.
[Tpu 001Ie00MEHHON BEHTHIISIIUY ITPOUCXOAUT 0OMEH BO3/IyXa BO BCEM IIOMCIICHHUU.

Ecnu B mpoW3BOICTBEHHOM ITOMEIICHUHU TOBBIIICHHAS BJIAYXHOCTh, TO KOJIHYECTBO BO3/yXa,
II0/IABAEMOTO B IIOMEIIEHHE, M°/d, OIPEALISIETCS 110 hopMyIie
W -pLyn(dyns —dn)

p(dy)l —dn)

e Ly — pacxoi BO3/yXa, yAaIAeMOoro u3 pabovei 30Hbl, I/KT;

Lep = Lyn + , (15)



W — n30BITOK Bjarud B NOMEILEHUH, I/4;

p — IUIOTHOCTh BO3JlyXa MPHU TEMIIEPaType MOMEIICHHUS, KF/MS;

dyy 3 — COEP)KAHUE BIIATH B BO3/yX€, YAISEMOM U3 pabodeil 30HbI, I/KT;

dp — BHarocojiepkaHue BO3AyXa, I0JJaBaEMOr0 B IOMEIICHHE, T/KT;

dy; — BIIATOCO/IEPIKAHHME BO3/lyXa, HAXOIIETOCS 33 Mpe/eiaMi pabovei 30HbI, I/KT.

Bennunna dyy ; J0IKHA COOTBETCTBOBATH HOPMAIBHOMY COJEPIKAHUIO BIArd B BO3IyXe NPU
IIIOTHOCTH BO3/yXa, PaBHOM 1,2 Kr/M’, cooTBeTCTBYyIOMIEH TemmepaType 20 °C U HOpMATbHOM aTMO-
chepHOM JaBICHUU. 3aBUCUMOCTh INIOTHOCTH BO3[yXa OT TEMIIEPaTyphl IPU HOPMaJIbHOM aTMocgep-
HOM JIaBJICHUH TMIpeJcTaBjeHa B Tabm. 1.3.

Tab6numa 1.3

Temmeparypa, °C -20 -10 0 10 20 40
IlmoTHOCTS, Kr/M° 1,39 1,34 1,29 1,24 1,2 1,12

Bnarocoaepmaﬂne — 3TO OTHOLICHHUEC IVIOTHOCTU BOJAAHBIX MIAPOB K IIJIOTHOCTH BO3AYyXa, T.C.

x =P (1.6)

3
T/€ Py ¥ Pe — IUIOTHOCTH BOJASIHOTO TIapa M CyXOT0 BO3AyXa COOTBETCTBEHHO, KI/M .

KomnmuaecTBo BomsHOTO Tapa, comepikamierocs B 1 M- BIQKHOTO BO3[AyXa, Ha3plBaeTcs abco-
JIOTHOW BIQKHOCTBIO BO3/lyXa WM MHAYE — MapIUAIBHON IMJIOTHOCTEIO BOASIHOTO Tapa.

CopeprkaHre MMapoB B BO3ILyXe MOYKET yBEJIMIUBATHCSA B 3aBUCHMOCTH OT TEMIEPaTypHl 10 Tpe-
JieJia ero HachleHus1. B cBoro ouepens, aOCONOTHAS BIIAKHOCTH BO3/[yXa B HACHIIIEHHOM COCTOSIHUE
YBEJIIMYUBACTCS C POCTOM TeMIepaTyphl. M1 HA000pOT, 3TH K€ MapaMeTpbl YMEHBIIAIOTCS MIPYU CHIDKE-
HUU TEMIIEPaTyphl (TOYKA POCHI, HHEH).

Braroconepxanue MOXeT OBITh OIPEAENIEHO TAKXKE C TIOMOIIBIO JABJICHUS U Ta30BBIX ITOCTOSH-
HbIX. Tak ypaBHeHue coctosHus (Knaneiipona—MeHieneBa) BIaKHOTO BO3yXa UMEET BHT

Z=R-T, (1.7)

rae P — naBiieHue Bo3ayxa, [la;
T — abcomroTHas Temneparypa, K;
R — ynenbHas razoBas nocrostuaast, Jx/(kr-K).
JlaBiieHre BIIOXKHOTO BO3/yXa 10 3aKOHY JlanbTOHA MOKHO BBIPA3UTh B BUJIC

P=Pc+Pn, (1.8)

rac PC, PH — JAAaBJICHHUEC CYXO0r'0 BO3JyXa U BOAAHOI'O Imapa COOTBETCTBCHHO, I1a.
AHajgorudHo ONPEACIACTCA IIIOTHOCTE BO3yXa

p=pc+pn. (1.9)
U3 Beipaskenwii (1.6 u 1.7)c yuerom (1.8) momyunm
_Re  Pu

"Rn P-Pn’
rae R, = 287,04 [Ix/(kr-K) — ra3zoBas moCTOSIHHAs CyXOT'0 BO3/1yXa;

(1.10)

Ry =461,66 JIx/(xr-K) — razoBas HocTOsIHHasI BOJSIHOTO Iapa.
s Toro, 94To0OBl ONpeAeauTs 30BITOK BIArd B MOMELICHUH, CIIEIyeT UCTIONb30BaTh CBI3b Me-
XKy TeMIIepaTypod, aOCOMIOTHON BJIAXKHOCTBIO M JABJICHUEM BOISHOTO Iapa, CYMTasi HOPMaJIbHON
temnepatypy 20 °C. Heo6xoaumas urdopmanust comepxurcs B Tadm. 1.4.



Ta6bnuma 1.4

f OC Prms F/M3 PHH; Ila t, OC Prms F/M3 PHH7 Ila
20 1,1 120,0 15 12,8 1693,2
15 1,5 186,7 20 17,2 23198
—-10 2,3 280,0 25 22,9 3546,4
=5 34 4133 30 30,1 4213,0
0 4,9 6133 35 39,3 5586,2
5 6,8 866,6 40 50,8 73194
10 9,4 1226,6 45 64,9 9519,2

3aoanue. Paccunrath HCO6XOZ[I/IMO€ KOJMWYECTBO BO3aYyXa HJIA IPOBETPUBAHUSA TOMCIICHUS IIPU

SIBHOM M30BITKE BJIary.

Jlano (Bapuanrt 1). B nexe mapruansnoe naBnenue Ppy; = 4213,0 [1a, 9to cooTBeTCTBYET a0CO-

JIFOTHOM BIAKHOCTH BO3IYXa Py = 30,1 T/M°, tromem = 30 °C, typen = 20 °C, troeryn = 15 °C, K= 5 %{ ,

V=100 nr.

Pewenue.
1. OmpenenuTh KOJTUIESCTBO BO3IyXa, YICTHLHOTO U3 pabodeil 30HbI

Lyn=V-K=5-100=500 m>/u .

2. Onpenenuth U30BITOK BJaru, B MOMEWEHUM IPU fpomenm — 30 °C, cornacuo Tabn. 1.4

P p=4213,0 I1a, uTo COOTBETCTBYET pPry = 30,1 F/M3, TOTJ1a

AP = pas TP 30 °C — pugg 1ipu 20 °C = 30,1 — 17,2 = 12,9 t/wr”

uW=ApV=12,9-100 = 1290 r/u.

3. Onpenenuts dy, dyy , dyy ;- ucnons3ys tadin. 1.3 u 1.4.
_ pun HOCTyH 12,8
P oocr. 4 1,22 -100
PIH yaen 17,2
py;(en, -V 1,2 . 100
dyy 5= dyy 0,6 =0,1433-0,6 = 0,086 r/kr.
4. Onpenenuth HE0OXOAMMOE KOJIMYECTBO BO3yxa mo gopmyse (1.5)
1290 -1,16-500(0,086 —0,1049) 500+ 1290+10,962 _
1,16(0,1433 —0,1049) 0,0445
=500+29235,101=29735,101 M3/‘-I niau 8,26 M3/C.
Omeem. Lep= 18,26 M3/C.
Heo0xoaumbie HCXOMHBIE TaHHBIE IS PacUeTOB COJIepKaTcs B Ta0u. 1.5.

dm =0,1049 1/kr,

=0,1433 r/kr,

Lep =500+

Tabnuma 1.5

HUcxoanbie 1aHHbIE

tHOMeLLla 4 MOCTYII> tyuana VHOMa K Ne 4 IOMEIL» tl'lOCTyl'la tyzlana VH0M7 4 IOMeEIL»

°C °C °C M n/m °C °C °C M °C

30 15 20 100 5 31 35 5 20 150 7
2 25 10 20 150 8 32 30 15 20 200 11
3 35 15 20 250 17 33 25 10 20 300 8
4 30 10 20 350 11 34 30 15 20 400 12
5 40 5 20 450 8 35 35 15 20 500 9
6 25 10 20 500 16 36 40 10 20 600 13
7 35 15 20 600 6 37 35 10 20 700 10
8 30 10 20 400 6 38 30 15 20 300 14
9 25 0 20 200 11 39 25 -5 20 100 15
10 30 10 20 250 15 40 30 0 20 150 18




11 35 15 20 100 21 41 35 5 20 100 12
12 40 15 20 150 9 42 40 10 20 200 16
13 25 0 20 200 8 43 35 15 20 250 19
14 30 5 20 300 20 44 30 10 20 300 20
15 35 10 20 350 10 45 25 10 20 200 22
16 25 -5 20 400 18 46 30 5 20 150 10
17 30 0 20 500 13 47 35 10 20 400 11
18 40 10 20 350 14 48 40 15 20 250 14
19 35 5 20 300 12 49 35 10 20 200 15
20 30 10 20 150 9 50 30 5 20 100 8
21 25 5 20 200 7 51 25 -5 20 150 7
22 30 10 20 350 6 52 30 0 20 200 6
23 35 15 20 400 5 53 35 5 20 300 5
24 40 5 20 250 19 54 40 10 20 250 19
25 35 10 20 200 22 55 35 5 20 200 17
26 30 15 20 150 18 56 30 0 20 150 15
27 25 10 20 300 20 57 25 -10 20 100 13
28 30 5 20 200 12 58 30 -5 20 150 11
29 35 15 20 250 9 59 35 0 20 200 21
30 40 10 20 150 14 60 40 5 20 300 10

1.4. PacueT HE0OXOAUMOI0 KOJINYECTBA BO3AyXa s 0011e00MEeHHOM BEeHTHIISIIIUH
NIPH 3arpsAA3HEHMH ero BPeJIHbIMH BellleCTBAMHU

Bentunsuus sSBAsS€TCS OIHUM U3 CPEICTB YIYUIICHUS CAHUTAPHO-TUTHEHUYECKUX YCIOBUU
TpyZJa, B TOM YHCJIC CHH)KCHUSI KOHIIEHTPAI[UN B BO3JIyXE IMBLUIM, BPEIHBIX MTAPOB U Ta30B U HOPMAJIH-
3aIMy METEOPOJIOTHIECKHUX TapaMeTpOB BO3AyXa. BeHTHIISIMIO B TPOMU3BOICTBEHHBIX 3aHHIX 00bIU-
HO BBITIONTHSIOT MTPUTOYHO-BEITSDKHOM. MexaHndeckasi CCTeMa BeHTIIIANNN 0053aTeIhHO BKITFOYAET B
ce0sl OJTMH WJIM HECKOJIBKO BEHTHJISTOPOB MOJAOIINX U (WIK) YAAISIONIMX BO3YX, IPUYEM Ha BXOJC
HEPEIKO MCIOIB3YIOTCS Kaopudepsl, a Ha BBIX0Jle — OYHUCTHTENH. Ha OONBIIMHCTBE MpennpusIThi,
B TOM YHCIIe B MAIIMHOCTPOEHHUH, TPIUMEHSETCSI CMeIIaHHasI BEHTHJISIIHS, COUETArOIIast ECTECTBEHHYIO
U MEXaHUYECKYIO.

[Ipu 001Ie0OMEHHON BEHTHIIALMU MPOUCXOIUT OOMEH BO3JyXa BO BceM momemieHuu. OHa
MIPUMEHSETCS TOT/Ia, KOT/Ia BBIJICICHNS BPEIHBIX BEIECTB HE3HAYMTEIHHBI M PAaBHOMEPHO pacIipeie-
JICHBI TI0 BCceMy 00beMy moMelieHus. BenwunHa moTpeOHOro Bo3ayXooOMeHa Mpu 0O0IMEeOOMEHHOMN
BEHTUJISILIUU 3aBUCUT OT BUJAA M KOJIMYECTBA BPEIHBIX BEIIECTB B Bo3AyXxe. [ yMEHBIIICHUS KOHIICH-
Tpalyy TBUIH, BPEAHBIX Ta30B WIN MapOB, BBIACISIONINXCSA B IMPOU3BOJICTBEHHOM MOMEIICHUH KOJIH-
YEeCTBO BO3/yXa, IT0IaBAEMOTO B TTOMEIIEHHE JIJIsl 00ecTieueHus TpeOyeMBIX YCIOBHI BO3AYIITHOHN cpe-

bl Lgp, M’/4, ompenensercs mo hopmye

M—Ly;[(Zy,E[.S _Zl'l)
(Zyn = Zn)

e Lyy — KOJIMYECTBO BO3/YXa, YAAISIEMOro u3 paboyeil 30HbI, M/
M — KONMYECTBO BPEIHBIX BENIECTB, MOCTYMNAIONIAX B TOMEIIEHHUE, MI/4;

Lep = Lyn + , (1.11)

Zyp 3 — KOHLCHTPALKs BPCIHbIX BELIECTB B BO3/YXE, YAAIAEMBIX U3 IOMCLICHHUS, MI/M;
Zy; — KOHLICHTPAIUA BPEHbIX BEIIECTB 32 Pe/IeIaMu paboyuei 30Hsl, MI/M;

3
Z; — KOHICHTpALMsI BPEIHBIX BEIIECTB B MOCTYMAIOIIEM BO3AyXe, MI/M™ (00bI4HO Z;=0).

Bennunna Zyy 5 nomkua pasasatbes Benmuunte [TJIK yransembix Bemects.
B Tex ciydasx, Korga KOIMYeCcTBO BPEAHBIX BEIECTB BEJIMKO WIN TPYIHO ONPEAECIUMO, PacyeT
BO3ITyX000OMEHA MOKHO MTPOU3BOIUTE C TIOMOIILI0 KOA(DPHUITHEHTa KPATHOCTH

Lyo =x-V, (1.12)
IJie K — KPaTHOCTh BO3JyXOOOMEHA, OIPEIEISIIOIIasl, CKOJILKO pa3 B TCUCHHUE Yaca CJICAYET TOMCHSTh
BO3IIyX B IIOMEITICHHH;

V — 00BbeM MOMEIIECHHS, M .
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B Taba. 1.6 npuBeacHB! JaHHBIC M0 PEKOMEHAYEMBIM KPAaTHOCTSIM BO3IYyXOOOMEHA B IE€Xax
PEMOHTHBIX MPEANPHUITHH, KOTOPHIE MOYHO HCIOJB30BaTh W OTHOCHUTEIBHO Psifa APYTHUX IIPOH3-
BOJICTB.

Tabauma 1.6
KpaTHocTH B031yX000MeHa B 11eXaX PeMOHTHBIX IpeInpusTHi

Texnonorugeckue 00ObEKTHI MPEANPHATHS Kparuocth Bo3ryxoobmena
Y9acTok HapyKHOW MOWKHU B pa300pKH MaIIWH 5
Y9acToK JUarHOCTHKH ¥ JIe(hEeKTOBKH 8
Y4acToK OKpacku M CyIIKU 17
Y4acToK MPUTOTOBJIEHHUS JJAKOB M KPACOK 11
IToMenieHnst OYUCTHBIX COOPYKEHUH 8
Y4acTok cBapku 16
Y4acTok ByJlKaHU3aUU 6
Y4acTok ciecapHbli 6
YyacTok MeTHULIKUI 11
PeMOHT 251eKTp0000pyIOBaHYS 15
Y4acTok peMOHTa ABUraTeNeh 21
Y4acTok MpoBEepKU TOIUTUBHOM anmapaTypbl 9
Y4acTok MEXaHUYECKUI 8
Ky3sHeuHoe oT/eneHne 20

3adanue. PaccuntaTh HEOOXOOUMOE KONMYECTBO BO3IyXa Uil OOIMEOOMEHHOW BEHTHIISLIMH
TIPH 3arpSI3HEHUH €T0 BPEHBIMHU BEIIECTBAMH.

Jlano (BapumanT 1). Ha ygacTke paz0opku MamiiH B TEXHOJIOTHIECKOM ITPOIIECCE MCIIOIh3YeT-
cs BpeJIHOE BellecTBo, ero cpeauecyrounas [IJIK = 0,3 MI/M. 3arps3HeHue I0JaBaeMOro Ha y4acTOK
Bo3tyxa Zy = 0. KoHueHTpaius BemecTsa 3a npeaenamu padboueit 30usl, Zy,=0,5 MI/M’, 00BeM To-
memenus V=100 M’, KpaTHOCTb BO3IyXOOOMEHa, K=5; KOJTHYECTBO BPEIHOTO BEIIECTBA, MOCTYIIAKO-
niero B nomenienue, M=1800 mr/y.

Pewenue:

1. Onpenenum KOIMYECTBO BO3/yXa, YAAIAEMOr0 U3 paboyeii 30Hbl, Ly, =k-V =5-100 =500 M

2. Onpenenum HEOOXOAMMOE KOIMYECTBO BO3AyXa, UCTIONB3Ys popmyny (1.11), ¢ yueTom TO-

r0, 4T0 Zyy 3 = IIJIK=10,3 Mr/M3

Lap =500+ 1800730003 _ 556 3300 — 3800 wid/u,

b

Omeem. Lep =3800 M /a. C yuetoM KII/I no nmony4eHHON BeIHUMHE pacxoda BO3AyXa MOKHO
U3 KaTajiora BEIOpaTh BEHTHIIATOP I 00Ie0OMEHHON BEHTWISIIUY B JJaHHOM ToMeniennu. Ecnu na-
€TCS ero MPOM3BOJIUTEIILHOCTD IO BO3AYXY B CEKYHY, MOJyUYEHHOE 3HAUYCHHUE CICIyeT Pa3ieiuTh Ha
3
3600. Torma Lgp= 1,1 m/c.
HcxonHbple TaHHBIC A1 pacueToOB MIPUBEACHBI B Ta0. 1.7.

Tabnuma 1.7
HUcxoanbie TaHHbIE
Ne K VoM | M, mr/a ZW”; Zy’l’3 Ne K VoM | M, mr/a ZYM; ZYH’3
n/n Mr/™M | Mr/m n/n Mr/™M® | Mr/m
1 5 100 1800 0,3 0,5 31 6 200 1800 0,2 0,4
2 8 150 1200 0,25 0,7 32 11 150 1900 0,3 0,5
3 17 200 1300 0,05 0,2 33 15 100 2000 0,4 0,6
4 250 2500 0,25 0,4 34 21 150 2100 0,5 0,7
5 300 1900 0,1 0,2 35 9 200 2200 0,6 0,8
6 16 350 2000 0,15 0,25 36 8 250 2300 0,4 0,7
7 6 400 2700 0,2 0,4 37 20 300 2400 0,2 0,4
8 6 450 2900 0,15 0,30 38 10 350 2500 0,3 0,5
9 11 500 300 0,3 0,5 39 12 400 2600 0,4 0,6
10 15 450 1200 0,4 0,6 40 13 450 2700 0,3 0,6
11 21 400 1100 0,1 0,25 41 14 500 3000 0,2 0,5
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12 9 350 100 0,5 0,7 42 18 450 3100 0,2 0,4
13 8 300 900 0,4 0,6 43 19 400 3200 0,3 0,7
14 20 250 800 0,3 0,5 44 21 350 3300 0,4 0,7
15 10 200 1800 0,2 0,4 45 20 300 3500 0,2 0,4
16 12 150 1900 0,3 0,5 46 17 250 4000 0,3 0,5
17 13 100 2000 0,4 0,7 47 5 200 4500 0,3 0,6
18 14 150 2100 0,6 0,8 48 8 150 5000 0,3 0,4
19 18 200 2200 0,3 0,4 49 17 100 4500 0,4 0,8
20 19 250 2300 0,2 0,5 50 11 150 4000 0,4 0,7
21 21 300 2400 0,1 0,3 51 8 200 3500 0,4 0,6
22 20 350 2500 0,2 0,4 52 10 250 3000 0,2 0,4
23 17 400 2600 0,3 0,5 53 9 300 2500 0,2 0,5
24 5 450 2700 0,4 0,6 54 12 350 2000 0,2 0,6
25 8 500 2800 0,5 0,7 55 13 400 1500 0,2 0,5
26 17 450 2900 0,15 0,30 56 14 450 1300 0,2 0,4
27 11 400 300 0,20 0,4 57 15 500 1200 0,2 0,3
28 8 350 3100 0,25 0,45 58 16 300 1100 0,2 0,4
29 16 300 3200 0,3 0,45 59 17 350 1000 0,2 0,5
30 6 250 2900 0,5 0,7 60 19 200 1800 0,2 0,6

1.5. PacueT K0JM4YeCTBO BO3/IyXa, HE0O0OX0AMMOI0 VISl IPOBETPHUBAHUS
NMoMeIleHHUs MPH U30bITKE TeMI0ThI

B momernieHnu co 3HaUUTENLHBIMU TEIUIOBBIICIICHUSIMU 00BEM IIPUTOYHOTO BO3/TyXa, HE00XO0-
JIUMO JIJIsL yJIAIeHUsT M30BITOYHON TEIIoTh (0€3 y4eTa KOJINYeCTBa TeILIOThI, YHOCUMOW U3 TIOMEIIIe-
HUS C BO3yXOM, YJAII€MbIM Yepe3 MECTHBIE OTCOCHI), OTIPEeIEISeTCS COOTHOIIIEHHEM

Ly = 3600 O (L13)

rae Ousg — W30BITOYHAS TeruioTa, JK/c;
Cp — yZenbHas TEMIOEMKOCTh BO3/lyXa IIPH MOCTOSHHOM JiaBieHu, Jx/(kr-K);
p — IIOTHOCTH Bo3yxa mpu 293 K (20 °C), xr/m’, pasras p = 1,2 kr/m’;
Ty — temmeparypa yzanseMoro Bo3ayxa, K;

Ty — Temnepatypa Bo3ayxa, mogasaemMoro B nomemenue, K. 7y u Tj; J€rko mosy4urs mo o0b4-
HOMY IPafyCHHKY, IPHOABHB K 3HAYCHHUIO Temmepatyps B 'C mudpy 273, manpumep 10 °C
cootBercTyer 283 K, 0 °C =273 K,30°C =303 Ku . .

KonuuecTBO TEMIOTH, KOTOPOE HEOOXOAMMO 3aTPaThUTh, YTOOBI 1 Kr BO3AyXa MOAHATH HA
1 °C, Ha3bIBaETCA TEIIOEMKOCTHIO BO3/LYXa, OTHECEHHOM K ¢IMHUIE Beca, HHAYe — Y/e/IbHOI Tero-
€MKOCTBIO BO3/TyXa.

PasnnyaroT TEmIoeMKoCTh BO3TyXa IPH MOCTOSHHOM AaBieHnn Cp, ¥ IIPH IIOCTOSHHOM 00be-

Mme Cy,.
3HaueHHs TEIIOEMKOCTEH CyXOro BO3yXa IpH M3MeHeHHH Temmeparypsl ot 0 10 80 °C co-

OTBETCTBEHHO paBHbl: Cp = 0,239 — 0,241 u Cy = 0,170 — 0,172 xxan/(xr-rpan). B cucreme CH coort-

BETCTBEHHO yKasaHHOMY jauanazony Cp = 999,999 — 1008,368 JLx/(kr-K). Eciu npeanonoxure, 4o
MEXJIy TeMIIepaTypoi BO3JyXa M €r0 TEIIOEMKOCTHIO CYIIECTBYET JUHEHHAS 3aBUCHUMOCTh, TO IPH

20 °C Benmuunna Cp=1001,6728 ITx/(xr-K), u3 Beipaxenns: Cp= 999,999 + 0,1046125-1.

W30kITouHas TeruioTa, [x/c wim BT 1o cymiecTBy He 4TO WHOE, KaK TEIIOBas MOIHOCTh UC-
TOYHHKA TETUIOBBIJICIICHHSI, KOTOpasi XapakTepu3yeTcsl TeruocoaepxkanueM, Jlx/kr. Tonbko yaaneHne
9THX M30BITOYHBIX KHJIOTPAMMOB (MAacc) HarpeToro BO3JyXa cO CKOPOCTBIO, UMEIONIeH pa3MEpPHOCTh
KI/C, MOKET CO3JIaTh MPEAMOCHUIKY IS 3aMEIICHUS 3TOM MacChl BO3AyXa CBEXKHM, 00JIEe XOJIOIHBIM
BO3lyXOM. MaTeMaTHUYECKH 3TO ONMUCHIBAETCS KaK YMHOKCHUE BEMYHHBI TEIUIOCOACPIKAHMS HAa CKO-
POCTh yaJeHHs TEIUIOTO BO3/1yXa, B pa3MEPHOCTH 3TO BBITIIAIUT Kak ([x/kr)-(kr/c) = Jlx/c. [Toatomy
dhopmymy (1.13) MOXHO IPEACTABUTE B CICTYIONIEM BUC
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Lop = 2000 vpLys _ yly (1.14)
Cp-p-(Ty —Tn)-3600 Cp-(Ty —Tn)’

rae Lyy — ylanseMblil U3 MOMEMIEHHS BO3/YX, C YUETOM, KPaTHOCTH Bo3ayxooomena (K), v /4. Tpu

K=10mu I'=90 M3, Ly;=900 M , Tine V' — o00beM IToMelIeH s,
B Bo3nyxe mpakTUYeCKU BCETlla MPUCYTCTBYET BOJa B BUE MAPOB, KOTOPBIE MIPU CHUKECHUSIX
TEeMITepaTyphl BO3yXa MEHSIOT arperaTHOE COCTOSHUE, BRITIaAasi B BHIC POCHI WIIM B BUJE WHes. Terr-
JIOCOJIEp’KaHNEe BIIAYKHOTO BO3IyXa OMPEICIIICTCS

v=Cp()+ X(r+Cnt), (1.15)
/i€ Y — KOJMYECTBO TEIUIOBOM 3HEPTHH, 3aKIFOUYCHHOE B 1 KT Macchl ra3a, JIK/Kr;

r=2510°— CKpBITasl TEIUIOTA MapooOpa30BaHMs WIH yJEIbHAS TCILIOTa UCIIAPSHUS BOJBI MPH
0°C, JIx/xr;

Cy =1890 — cpenHsisi yAenbHasl TEIJIOEMKOCTh BOJSHOTO IMapa MpU HOPMAaJIbHOM JIaBJICHUH,
Jx/(kr-K);

t — temmeparypa, °C; P = 101325 ITa;

X — BJarocojiep>kaHue — OTHOIICHHUE TUIOTHOCTH BOJSHBIX MAPOB K INIOTHOCTH BO31yXa, KI/KT, T. €.

x=Pn (1.16)
Pc
TAC py U pc — IUIOTHOCTHU CYXOr'0 BO3QyXa U BOAAHOIO mapa, KF/M3. BJ'IaFOCO,E[ep)KaHI/IC MOXET 6LITI:
OIIPEACICHO TAKXKE C ITIOMOIIBIO TaBJICHUA U Ir'a30BBIX ITOCTOAHHBIX.
Tak ypaBHenue cocrosaus (Knaiimepona-Menzeneesa) BIaXHOTO BO3/1yXa HMEET BUJ

P _gr, (1.17)

p
rae P — naBiieHue Bo3ayxa, [la;
p — IUIOTHOCTb BO3IyXa, KI/M ;
T — abcomoTHas TemMneparypa, K;
R — razoBas noctostaHasg, Hx/(kr-K).
JlaBiieHre BIIOXXKHOTO BO3/yXa IO 3aKOHY JlanbTOHA MOKHO BBIPA3UTh B BUJIC

P=P,+P,, (1.18)

rae P., Py — COOTBETCTBEHHO JIaBJICHHE CyXOr'0 BO3/yXa U BOJSHBIX Napos, [1a.
N3 Beipaxenuti (1.16 u 1.17) ¢ yuetom (1.18) momydamm
_ RC PH
"R, P-P,’

rae R.= 287,04 — razoBas mocTOsiHHAS CyXoro Bo3ayxa, Jlx/(kr-K);

(1.19)

Ry= 461,66 — ra3zoBas moctosiHHas BOAsSHBIX mapoB, Jx/(kr-K). [lapameTpsl BOASIHBIX MapoB
MIpUBEICHBI B Ta0I. 1.8.

Tabnuma 1.8
IIapamMeTphI BOASIHBIX 1APOB

t,°C Prwis KI/M Pyn, Ia t,’C Prwis KI/M Pyn, Ia
-20 1,1 120,0 15 12,8 1693,2
-15 1,5 186,7 20 17,2 2319,8
-10 2,3 280,0 25 22,9 3546,4
-5 34 413,3 30 30,1 4213,0

0 4,9 6133 35 39,3 5586,2

5 6,8 866,6 40 50,8 7319,4

10 9.4 1226,6 45 64,9 9519,2

3adanue. PaccunMTaTh KOJMYECTBO BO3yXa, HEOOXOAUMOE IUIS TPOBETPHBAHUS TIOMEIICHUS
TIPH U30BITKE TETUIOTHI.
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Jano (Bapuant 1). Temneparypa Bosayxa ¢ = 20 °C, oTHOCHTeNbHAS BIaXHOCTH W=0,6 B I0MIX
€JIMHHULIBI, KPaTHOCTH Bo3myxooomena K = 10, o0beM nomenienus V= 100 M

Pewenue.

1. IlogcTaBUB 3Ha4Y€HUs ra30BBIX MOCTOSIHHBIX R; W R C y4eTOM MapIHajJbHOTO JaBICHUS
(tabu. 1.8) 1 OTHOCUTENBHOW BIaXHOCTH Y/, B popmymy (1.19) momyuum

X = 0,622- Py y -y , (1.20)
(P_PH.H. '\V)
rae Py y — mapiuanbHoe JaBlIeHHE;

P — napnenue Bo3ayxa B nomemenuu, [1a. Py mpu 20 °c paBHo 2319,8 Ila.
IToncTaBuB yxe n3BecTHBIC 3HaUYeHUS B hopmyisl (1.20, 1.19, 1.14) momyanm

0,622 -2319,8-0,6
X = = 0,0087 Kr/kr .
(101325-2319,8-0,6)

2. Onpenenum Teriocoaepkanue Bosayxa mno popmyie (1.15) mpu Cp= 999,999 +0,1046125-1 =
=999,999 + 0,1046125-20 =1001,6728 Ix/(xr-K)

vy =1001,6728 4+ 0,0087 - (2,5 - 10° +1890 - 20) = 23080,5328 JI/kr.

3. Onpenenm HEOOXOAMMOE KOJIMYECTBO BO3yXa, rie Ly, = K-V

sp = 23080,5328-1000 =1152,1 M>/9 wm Lsp 1520 =032 m>/c.
1001,6728 - 20 3600
Omeem. Lep =1152,1 M /4 WK Ly, = 0,32 M/c.
Tabnuma 1.9
HUcxoannie nannbie (T, = 15 °C)

Ne [ T~t"C | v, % K vV’ Pnp

1 20 60 10 100 2319,8
2 25 70 15 150 3546,4
3 30 80 20 200 4213,0
4 35 90 21 250 5586,2
5 40 70 18 300 73194
6 45 60 17 350 9519,2
7 20 50 16 400 2319,8
8 25 40 14 450 3546,4
9 30 30 15 500 4213,0
10 25 40 10 450 3546,4
11 25 45 11 400 3546,4
12 20 50 14 350 2319,8
13 25 55 12 300 3546,4
14 30 60 13 250 4213,0
15 35 65 15 200 5586,2
16 40 70 17 150 73194
17 45 75 18 100 9519,2
18 20 80 19 150 2319,8
19 25 85 20 200 3546,4
20 30 90 21 250 4213,0
21 25 60 20 300 3546,4
22 30 55 18 350 4213,0
23 35 50 17 400 5586,2
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24 40 45 16 450 73194
25 35 40 15 500 5586,2
26 30 35 14 450 4213,0
27 25 40 16 400 3546,4
28 20 45 17 350 2319,8
29 25 50 18 300 3546,4
30 30 55 14 250 4213,0
31 25 60 10 200 3546,4
32 20 65 11 150 2319,8
33 25 70 12 100 3546,4
34 30 75 15 500 4213,0
35 35 80 18 400 5589,2

1.6. PacueT npoM3BOAUTEIbHOCTH MECTHOM BEHTWISINUH 1151 pa30aBieHust
npuMeceii M IJIOLIAAH CeYeHUs BO31yX03a00PHUKOB

[Ipu 001ICOOMEHHO!N BEHTWISIIMM TMPOMCXOIUT OOMEH BO3/1yXa BO BceX momemieHusx. OHa
MIPUMEHSIETCS TOT]1a, KOT/Ia BBIICJICHHS BPEIHBIX BEIICCTB HE3HAYUTEIBHBI M PABHOMEPHO Y/IAJICHBI IO
BCeMyY 00BEMY TIOMETIECHUSI.

MecTHast BEHTHIIAIMS ASHCTBYET HEMOCPEACTBEHHO Ha pabouem mecte. OHAa MOXKET OBITH BEI-
TSOKHOW Y TPUTOYHOHN. BBITSKHYIO JIeNaroT HEMOCPEICTBEHHO B MeCTaX 00pa30BaHUs BPEIHBIX BbI-
OpoCoB, HaNpUMep, y TalbBaHUYECKUX BAaHH, Y MBULAIINX arperaToB, ¥ AJIEKTPO- M Ta30CBAPOUYHBIX
MOCTOB. MECTHYIO MPUTOYHYIO BEHTHIIAIIMIO OCYIIECTBIIIOT B BUAE BO3AYIIHBIX 3aBEC, AyIIEH, 0a3u-
COB, KOTOPBIC YIYYIIIal0T MUKPOKIUMAT B OTPAaHHMUYEHHON 30HE MOMEIICHUSI.

KOHCTpYKTHUBHO BBHITSDKHAS BEHTHIISAIUS BKIIOYACT BO3yX03a00pHUKH, pPyKaBa U BEHTHISATOP,
yCTaHaBJIMBAEMbI 32 CTEHON MTOMEIIEHHUS.

[Ipu pacdere xonmvecTBa BO31yXxa, HEOOXOUMOIO AJis pa30aBiIcHUE BPEAHBIX MpUMECeH 0
ypoBHs IT/IK, MOXHO HCTIONB30BATH COOTHOIICHUE

O, (1.21)

L. =
B
P K
rae M — KOJNMWYeCTBO BPEIHBIX BEIIECTB, BEIACIICMBIX B BO3IyXe paboueii 30HbI, MI/4;

IJ[K — mnipenenbHO-IOMYyCTUMasl KOHIICHTPAIMsl HauboJee OMacHOrO BEUISCTBA, BHIICISECMOIO B
BO31yX pabouell 30HBI (HampuMep, Mapbl CBUHIIA HA MOHTa)XHOM Y4YaCTKE IEYaTHBIX
TIaT).

[Ipon3BoANTETFHOCTS MECTHOM BEHTHIIAIIAN OTIpeessieTcs mo (popmyire

Lueer = F -0-3600 , M/, (1.22)
rae F — cedeHue BO3IyX03a00pPHHKOB, M*;
V — CKOpOCTL JABHUXKCHUSA BO3I[yXa, pa3BI/IBaeMa$I MeCTHOﬁ BeHTHﬂ’IHHeﬁ, M/C, HpI/IHI/IMaeTCﬂ oT
0,5 mo 1,7 m/c.
O[ICBI/I,I[HO, qTo HpOI/I3BOZ[I/ITeJ'IBHOCTB MeCTHOﬁ BCHTWISIIIUNU OOJKHA COOTBECTCTBOBATH H606X0-
I[I/IMOMy KOHI/ILICCTBy BO3I[yXa

Lueer = Lap, (1.23)
NJIn
F+v-3600 = Lsp (1.24)

Ecnu mmomans Bo3myx03a00pHUKOB HEM3BECTHA, ONIPEACIIOT £ 13 popmyiel (1.24)

Lep 2

F=—"2" (1.25)
v -3600
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3adanue. PaccuntaTh MPOM3BOAUTEIHLHOCT MECTHON BEHTWIIALWHU IS pa30aBICHUS BPEIHBIX
MpUMeceH U IJIoNalb CeYeHHs BO3TyX03a00PHIUKOB.

Jlano (Bapuant 1). Ha MeqHUMIIKOM ydYacTKe, TJie OCYIIECTBISCTCS Naiika y3j0B, JIeTalied, UxX
Mpe/BAPUTEIHHOE TPABJICHHUE BBIJCIISIOTCS BPEIHBIC BEIIECTBA, B YaCTHOCTH, OKUCh Menu, [1JIK = 0,2
MI/M’ (CpeIHECYTOUHAs), BEUIECTBO 2 KIIACCa OMACHOCTH. 33 CTEHOH YCTAHOBIICH BEHTHISATOP, KOTO-
pBIH 00eCTIeYrBaET CKOPOCTh BRITSKKH BO3IyXa Yepe3 BO3AyX03ab00pHUKH, paBHYO 1,7 M/c. B Bo3myx
noctymnaer 1800 Mr/4 OKHCIOB MEIH.

Pewenue.

1800 _ 9000 nra 2y F= 200 472

0.2 T 1.7-3600
Omeem. Lgp =9000 Mol F =1,47 M

JlanHbIe, HEOOXOAMMBIE IS pacdyeTa MECTHOHM BEHTIIIALNH, IpuBeAeT B Ta0. 1.10.
Tabauma 1.10

1) Lap =

HMcxoanblie JaHHBIE

Ne M IJIK, v, o M IJIK, v, Ne M IJIK, v,
9 3 H 3 H 3
n/u M/ MI/M Mm/c n/u M/ MI/M Mm/c n/u M/ MI/M Mm/c
1. 1800 0,2 1,7 1. 2100 0,35 1,6 41. 1000 1 0,7
2. 1200 0,8 1,6 2. 1300 0,2 1,3 42. 1200 0,14 1,5
3. 250 0,03 1,1 3. 1000 0,03 1,0 43, 1300 1 0,8
4. 900 1 1,5 4. 900 0,01 1,2 44, 1500 2 0,6
5. 800 0,06 1,4 5. 1100 0,01 1,6 45. 300 0,01 1,6
6. 750 0,01 1,3 6. 500 0,001 1,7 46. 150 0,003 1,7
7. 300 0,008 1,5 7. 600 0,03 1,5 47. 280 0,005 1,7
8. 200 | 0,0025 1,2 8. 1500 3 1,4 48. 400 0,01 1,5
9. 1250 0,1 1,0 9. 1500 0,05 1,7 49. 500 0,03 1,4
10. 350 | 0,0003 1,7 10. 300 0,005 1,6 50. 600 0,01 1,3
11. 1500 0,05 1,4 11. 1000 0,1 1,2 51. 700 0,1 1,0
12. 1700 1 1,5 12. 1500 0,01 1,5 52. 900 0,05 1,2
13. 120 0,005 1,2 13. 800 0,15 1,4 53. 800 | 0,0015 1,4
14. 1300 | 0,014 1,6 14. 250 0,6 1,1 54. 1000 0,05 1,2
15. 1200 0,2 1,7 15. 380 0,5 1,0 55. 900 0,1 1,1
16. 1000 | 0,003 1,0 16. 400 0,3 0,9 56. 750 0,02 1,3
17. 250 0,004 1,2 17. 700 5 0,8 57. 1000 3 0,8
18. 2800 25 1,3 18. 200 0,006 1,7 58. 250 0,03 1,3
19. 180 | 0,0003 1,7 19. 1000 0,6 0,9 59. 300 0,02 1,5
20. 1300 | 0,0017 1,6 20. 350 0,05 1,6 60. 1000 3 0,7

1.7. Pacuer cucTeMbI MECTHOT'O OCBeEILEHHUS

3adanue: onpenennuTh CBETOBOM MOTOK U IOA0OPAThH THII JIAMIIBI TSI MECTHOT'O OCBEIIIEHUS.

Jlano (Bapuant 1). K — xoaddurnment 3amaca — 1,5 (Beioupaercs uz tadmn. 1.13); £ — HOpMU-
poBaHHast ocBeleHHOCTs — 220 5k (BbIOMpaeTcsa u3 Tabn. 1.13); e — BenuuMHA YCIOBHOW OCBEIICH-
Hoctu — 200 (mopbupaetcst cornacHo rpadukam 1.1, 1.2 u npuHuMaercst Onmkaiiiiee 3Ha4YeHUE KPH-
BOH); @ — pacCTOSHUE OT MPOCKIINH OCH CBETHJIbHMKAa — 23 cM (BeIOmMpaeTcs u3 Taom. 1.13); A —
BBICOTA YCTaHOBKH CBETUJIBHHUKA — 35 cM.

Pewenue:

1. OmpenernsieM BEIMYUHY CBETOBOTO ITOTOKA £, MM

_K-E
e

F, -1000 =

15:220-1990 _ 650 (1.26)
200

2. Ilo nraHHOMY CBETOBOMY IMTOTOKY TTOoA0OMpaeM THI JiaMIiel (Tadm. 1.11, 1.12).
Omeem. Beibupaem mammy JIJIL] 30 co cBeTOoBBIM mMOTOKOM 1650 1M.
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Bricota YCTaHOBKH CBETUJIbHUKA

BbIcoTa yCTaHOBKH CBETHIILHHUKA, /1, CM

15

20

25

30

35

40

0 2 4 6 8 10 12 acM
Paccrosiane ot TIPOCKINH OCH CBETUJIbHUKA
Puc. 1.1.
PaCCTOHHHH oT HpOCKHHH OCH CBCTHUJIBHHKA, d, CM
0 5 10 15 20 25 30 35 40
' ™ _
5000 m\\ \ \b\:\\:
3000 | N \ N \ 10
\ N
20
1500
30
1000 }
800 400 100 \
70 / 200 50

Puc. 1.2.

Tabnuma 1.11

IMapamerps! JIH MecTHOro ocBelieHHsl HA Hanpskenue 12, 24, 36 B

HoMuHambpHEIC 3HAYCHUS

Tun namn E, M dy, MM [, MM h, MM Iy, K11
MO 12-15 200 61 108 73 —
MO 12-25 380 61 108 73 —
MO 1240 620 61 108 73 —
MO 12-60 1000 61 108 73 —
MO 24-25 350 61 108 73 —
MO 2440 580 61 108 73 —
MO 24-60 950 61 108 73 —
MO 24-100 1740 66 129 94 —
MO 36-25 345 61 108 73 —
MO 3640 580 61 108 73 —
MO 36-60 950 61 108 73 —
MO 36-100 1590 66 129 94 —
MOJ 12-25 270 71 109 — —
MO/ 12-40 490 71 109 — —
MOJT 12-60 880 71 109 — —
MOJI 24-40 820 71 109 — —
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HoMuHampHEIC 3HAYCHHS

Tun mamn E, M dy, MM I, MM h, MM Iy, K11

MO/I 24-60 950 71 109 —

MO/ 24-100 1740 81 128 — —
MOJ 36-25 240 71 109 — —
MOJI 3640 470 71 109 — —
MOJ 3660 760 71 109 — —
MO/ 36-100 1380 81 128 — 150
MO3 12-40 400 71 109 — 245
MO3 12-60 660 71 109 — 160
MO3 2440 420 71 109 — 250
MO3 24-60 680 71 109 — 450
MO3 24-100 1250 81 128 — 135
MO3 3640 400 71 109 — 240
MO3 36-60 650 71 109 — 450
MO3 36-100 1200 81 128 —

Jis maMn HakaquMBaHMS — IEpPBBIE JBa YMCJIa MAapKUPOBKU 0003HAYAIOT AMANa30H AOIYCTH-
MBIX HaIlpsKEHUH B B, TpeTbe — MOIIHOCTD B BT.

Tabauma 1.12

CBeToOBbIE U YIEeKTPUUECKHe MapaMeTpsbl JioMuHecueHTHBIX Jamn ('OCT 6825—91)

JltoMUHECTIEHTHBIE JIaMIIBI
Tun CBeTOBOM MOTOK, JIM CeeToBas oTnava, amM/Bt

JIALT 20 820 41,0
JII 20 920 46,0

JIb 20 1180 59,0
JIALL 40 1450 48,0
JIA 30 1640 54,5

JIBb 30 2100 70,0
JIALL 40 2100 52,5
JII1 40 2340 58,5

JIb 40 3120 78,0
JIALL 80 3740 46,8
JI 80 4070 50,8

JIb 80 5220 65,3

JlaMmipl HaKaTMBaHUS

I'-125-135-300 4900 16,6
I'-215-225-300 4610 16,6
'-125-135-1000 19100 19,1

I[.TIH JJFIOMUHCCHICHTHBIX JIaMII — I_II/I(l)pLI IOCJIe TUIIA JaMITEl 0003HAYAIOT MOIITHOCTH B BT.

HUcxoanbie 1aHHbIE

Tabauma 1.13

Ne Koag. Hawnwmen. Bricota | Paccr. ot | Ne Koag. Hawnwmen. BricoTa Paccr. ot
m/m| 3amaca OCBEIl. | YCTAaHOBKH | NMPOEKINH |II/II| 3amaca OCBENI. | YCTAHOBKH | TPOCKIMH
MOIITHOCTH, E, mx CBETHII., /i, | OCH CBe- MOIITHOCTH, E, nx CBETHIL., /1, |OCH CBETIIIb-
K cM THUJILHHUKA, K cM HUKA,
a, cM a,cM
1 1,5 220 35 24 16 1,3 300 30 17
2 1,7 225 35 18 17 1,5 800 30 14
3 1,5 550 30 25 18 1,7 500 25 13
4 1,7 400 30 13 19 1,3 400 30 12
5 1,7 700 35 7 20 1,3 200 40 34
6 1,5 100 25 28 21 1,7 150 30 30
7 1,5 150 30 18 22 1,3 100 200 1,8
8 1,3 200 30 25 23 1,5 100 300 1,6
9 1,7 300 20 17 24 1,5 200 40 24
10 1,5 400 18 35 25 1,3 300 28 9
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11 1,5 200 30 16 26 1,3 200 37 10
12 1,7 500 30 25 27 1,3 400 30 13
13 1,3 400 20 17 28 1,5 300 40 12,5
14 1,7 150 20 19 29 1,5 200 30 13,5
15 1,5 200 35 15 30 1,3 150 30 25

1.8. Pacuer cucreMbl 00111€r0 OCBEIIEHUS

3aoanue: OnpeaennuTs CBETOBOW MOTOK F' ¥ TOI00paTh CTAaHIAPTHYIO JaMITy JJIs O0IIero oc-
BEIICHMUS.

Jlano (Bapuant 1).

E — HopMupoBaHHAS MEHUMAITbHAS ocBeTeHHOCTh — 500 5k (Tadm. 1.18);

A — nmmprHa oMerieHust — 12 M (Tabi. 1.18);

B — nyvma momermienwst — 18 M (Tab6m. 1.18);

H — BrIcoTa momerieHust — 6 M (Tabm. 1.18);

K — xoadpumment 3anmaca — 1,3 (tabm. 1.18);

Z — KO3 PUIMEHT HEPAaBHOMEPHOCTH OCBEIICHHWS, €ro 3HA4YeHHE IS JIaMIT HaKaJHBaHFS

JAPJI — 1,15, nnst mroMUHECIIEHTHBIX Jlamir — 1,1;
N — 9uCIIO CBETHIIHLHUKOB B TOMEIICHHH;
nu — K03 PUITUEHT UCTIOIH30BaHUS CBETOBOTO TTOTOKA JaMil (Tabi. 1.17).

Pewenue
1. Onpeaenum BEeTUINHY CBETOBOTO ITOTOKA JIAMITBI £, JIM

FZIOO-E‘S‘K‘Z’ (1.27)
N -nu

rae S — IIomaIb nexa, M=
S=A-B=12-18=216 M’

2. Haxogmm oOmiee gnciao cBeTwibHUKOB N. IlomyunBinecs Hemenble 3Ha4eHUSI N OKPYTIIATH
IO LIEJTBIX B OOJIBIIIYIO CTOPOHY.

N =Ny -Nu =54, (1.28)

rae Ny — YUCII0 CBETUIIBHUKOB 110 JUTUHE,
Ny — YHCIIO CBETHJIBHUKOB I10 IITUPUHE.

Ny =B/L=18/2=9; Nu=A/L=12/2=6.
3. Haxoamm paccTosiHie MeXIy COCCIHIMH CBETHIILHUKAMHU (FUTH UX psaamu) (L)

L=A-h=05-4=2m (1.29)
rae A — BeiOupaercs u3 tadu. 1.18;
h — BBICOTA YCTAaHOBKM CBETUJIBHHKA Haj pabouell IOBEPXHOCTHIO, M;
4. BricOoTa yCTaHOBKHU CBETUJIBHHMKA /i BBIYUCIIACTCS 110 POopMyIie

h=H—hee —hpn. =6-05-15=4 ™ (1.30)
rie h.p — BBICOTA CBECA CBETWIIbHMKA, M (Tadi. 1.18);

hp.n. — BBICOTA paboyel moBepxHOCTH, M (Tabu. 1.18).
5. Haxogum MHJIEKC OMEIICHUS

. A-B 12-18
1 = =
h(A+B) 4(12+18)
Koaddument ucmnonbp30BaHusi CBETOBOTO MOTOKA (71t) HaXoAauTces 1mo tabdiu. 1.17 B 3aBUCHMOCTH
oT KoddduIMeHTa OTPAKEHUS CTeH P 1 moToika Pr (Tabmn. 1.18) u uanekca nomertenws, i. [lomyauBmmecs
HElIEIIbIC 3HAYCHUS | OKPYTJIUTB JI0 IIEJIBIX B OOJIBIITYIO CTOPOHY.

[Moxcuurap mo ¢opmyne (1.27) cBeToBoii moTok jnamnbl F mo T1abn. 1.14, 1.15 momobpath
OJIMKANIITYI0 CTAaHAAPTHYIO JIAMITY U OIPEIESISIFOT AJICKTPUYECKYI0 MOIIHOCTh BCEH OCBETHTENBHOM

=18. (1.31)
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YCTaHOBKH. B TpakTHKe JA0MycKaeTcs OTKIOHEHUE TIOTOKa BRIOPAHHOMW JIaMITbl OT pacyeTHOro 1o —10
% u +20 %, B IPOTUBHOM CITy4ae BEIOUPAIOT APYTYIO CXEMY PACIOI0KESHHS CBETHIIHHUKOB.

F_100-500-1,3-216-1,1
54-57

=5017,5 o

Omeem. CBeToBo#1 oTok paseH 5017,5 M. Beioupaem nammy JIb 80 co cBeToBBIM moTOKOM 5220 7M.

CBeToBbBI€ H YIeKTPHYECKHE MapaMeTphbl PTYTHBIX Jammn JIPJI

Tabnuna 1.14

Twum namme! CBETOBOI1 TTIOTOK, TM CseroBas otgaua, 1mM/Bt
JPJI 250 13000 52
JPJI 400 23000 57,5
JPJI 700 40000 57,1

JPJI 1000 57000 57

Hudpsr nocne JIPJI 0603HavaroT MOIITHOCTE B BT.

Tabnuna 1.15

CaeToBbBI€ U YJIeKTPUUYecKUe MapaMeTpsbl Jamn HakaguBanus (FOCT 2239—79)
u JiomuHecneHTHBIX ('OCT 6825—91)

JlaMIIbI HaKaIUBaHUS JI'OMHHECIEHTHEIE JIAMIIBI
CBeToBOM CaeToBas oTma- CBeToBOI CaeToBas oTna-
Tun Tun

MOTOK, JIM qa, 1M/BT MOTOK, JIM ya, 1M/BT
B-125-135-15 135 9,0 JIAL20 820 41,0
B-215-225-15 105 7,0 JIZ120 920 46,0
b-125-135-40 485 12,0 JIB20 1180 59,0
b-220-230-40 460 11,5 JIALI40 1450 48,0
BK-125-135-100 1630 16,3 JIZ130 1640 54,5
BK-215-225-100 1450 14,5 JIB30 2100 70,0
I'-125-135-150 2280 15,3 JIALI40 2100 52,5
I'-215-225-150 2090 13,3 JIJ140 2340 58,5
I'-125-135-300 4900 16,6 JIB40 3120 78,0
I'-215-225-300 4610 16,6 JIALI80 3740 46,8
I'-125-135-1000 19100 19,1 JIZI80 4070 50,8
'-215-225-1000 19600 18,6 JIB80 5220 65,3

Pexomennyemsble u fonmycTuMble 3HaAYeHNsA A=L/h

Tabaunma 1.16

Tun KCC L/h

CBETIJIFHUKA PexomeHryeMbIe 3HaUCHUS Haubosnpimme fonycTuMbIe 3HaYCHHUS
K 0,4-0,7 0,9
r 0,8-1,2 1,4
bl 1,2-1,6 2,1
M 1,8-2,6 34
JI 1,4-2,0 2,3

Tabnuma 1.17
Ko dunmneHT ucnoib30BaHUsA CBETOBOI0 MOTOKA nU

CBeTWIFHUK, %0 HCTI09 B3I20 JICTIO2 [IBJIM PCTIO05
P, 30 | 50 | 70 | 30 | 50 | 70 | 30 | 50 | 70 | 30 | 50 | 70 | 30 | 50 | 70
P, 10 | 30 | 50 | 10 | 30 | 50 | 10 | 30 | 50 | 10 | 30 | 50 | 10 | 30 | 50
i Koadduument ncnoxp3oBanus nu, %
0,5 14 |16 | 22 | 12 | 14 | 17 | 23 | 26 | 31 | 11 | 13 | 18 | 19 | 22 | 26
0,6 19 | 21 | 27 | 16 | 18 | 21 | 30 | 33 | 37 | 14 | 17 | 23 | 24 | 27 | 32
0,7 23 | 24 | 29 | 19 | 21 | 24 | 35 | 38 | 42 | 16 | 20 | 27 | 28 | 31 | 36
0,8 25 | 26 | 33 | 21 | 24 | 26 | 39 | 41 | 45 | 19 | 23 | 29 | 31 | 34 | 40
0,9 27 | 29 | 35 | 23 | 25 | 28 | 42 | 44 | 48 | 21 | 27 | 32 | 34 | 37 | 43
2,0 38 | 41 | 48 | 32 | 33 | 35 | 55|57 | 60 | 35 | 40 | 46 | 52 | 55 | 59
3,0 44 | 47 | 54 | 35 | 37 | 39 | 60 | 62 | 66 | 41 | 45 | 52 | 58 | 61 | 64
4,0 46 | 50 | 59 | 37 | 39 | 41 | 63 | 65 | 68 | 44 | 48 | 54 | 61 | 64 | 67
5,0 48 | 52 | 61 | 38 | 40 | 42 | 64 | 66 | 70 | 48 | 51 | 57 | 63 | 66 | 69
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HMcxoanpie JaHHbIE

Tabmnuma 1.18

o Pa3mepsl moMenieHus, M Koo puuuenr Koapdu L CBETUIILHUK
o ) otpaserms, % IIUCHT vt heg, hp.s OCBemeHHOCTb,

n/n 1 B 7 on oo 3anaca, K h M M E, nx -~ 1iC
1 12 18 6 50 30 1,3 0,5 0,5 1,5 500 JICII02 JIT
2 10 15 6 50 30 1,3 0,5 0,5 1,5 500 JICII02 JIT
3 12 24 12 50 30 1,7 0,8 0,6 1,0 100 PCII05 JPJI
4 14 26 12 30 10 1,7 0,4 0,6 1,0 200 PCII05 JPJI
5 12 12 8 70 50 1,3 0,5 0,5 1,5 200 JICII02 JIT
6 12 18 5 30 10 1,5 1 0,4 1,6 100 T1BJIM JIT
7 20 20 8 70 50 1,3 0,5 0,5 1,5 200 JICII02 JIT
8 18 30 9 50 30 1,7 0,9 0,6 1,4 200 PCII05 JIPJI
9 20 32 6 30 10 1,3 1,2 0,8 1,2 100 JICII02 JIT
10 22 28 8 50 30 1,3 0,5 0,7 1,3 150 TIBJIM JIT
11 20 15 8 30 10 1,3 0,4 0,5 1,5 220 HCITI09 JIH
12 20 34 9 50 30 1,7 0,8 0,6 1,4 400 PCII05 JPJI
13 20 38 8 70 50 1,7 0,9 0,5 1,5 300 PCII05 JIPJI
14 12 12 6 70 50 1,6 0,7 0,7 1,3 150 HCTI09 JIH
15 15 15 6 50 30 1,6 1,2 0,6 1,4 150 B3120 JIH
16 24 30 8 30 10 1,5 0,8 0,7 1 150 PCII05 JIPJI
17 25 35 8 30 10 1,5 0,8 0,7 1 150 PCII05 JIPJI
18 24 36 12 30 10 1,5 0,8 0,5 1,5 100 PCII05 JIPJI
19 20 30 12 30 10 1,5 0,8 0,5 1,5 100 PCII05 JIPJI

20 40 15 6 70 50 1,4 1,44 0,6 1,4 200 HCTI09 JIH
21 12 34 9 30 10 1,3 0,4 0,6 1,4 250 JICII02 JIT
22 22 44 6 30 10 1,7 0,9 0,6 1 100 JICII02 JIT
23 12 18 12 70 50 1,4 0,8 0,5 2 200 PCII05 JIPJI
24 10 15 12 70 50 1,4 0,4 0,5 1,5 200 HCTI09 JIH
25 12 18 8 30 10 1,4 0,5 0,5 1,5 150 JICII02 JIT
26 15 20 8 30 10 1,4 0,53 0,3 1,7 200 JICII02 JIT
27 10 15 8 70 50 1,6 0,4 0,5 1,5 100 JICII02 JIT
28 24 46 12 50 30 1,7 0,8 0,6 1 200 PCII05 JIPJI
29 26 48 12 50 30 1,7 0,8 0,6 1 100 PCII05 JIPJI
30 30 56 12 50 30 1,7 0,8 0,6 1 200 PCII05 JIPJI
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1.9. PacueT ecTECTBEHHOI'0 OCBEIeHHUS

HJ'IOI_LIa,Z[I: CBCTOBLIX NPOCMOB PACCUHUTHIBACTCA IIPU OOKOBOM OCBCIICHHUH HOMeIJ_ICHI/Iﬁ 1o ypasB-
HCHHIO:

S, eN kymy -k

So = =, 1.32
‘ 1007, -7, (132

roe S (¢ — TUIOLIa/Ib CBETOBBIX IIPOEMOB, Mz; St — mwromaze nona IIOMEILICHHUS, M2;
k 3 — Koo uuuenr 3amaca; n o — CBETOBas XapaKTEPUCTHUKA OKOH;

k3[L - K03(1)(1)I/II_II/ICHT, y‘-II/ITBIBaIOH.[I/Iﬁ 3aTCMHCHUC OKOH MNPOTUBOIIOJOKHBIMHA 3JaHUAMU. 3aBu-

CUT OT OTHOILIEHUS PacCTOSHUS P K BbICOTE PacIoyIOXEHUs] KapHU3a MPOTHUBOCTOAILETO 3aHUSl Hajl
MMOJOKOHHHUKOM pacCMaTpUBAEMOr0 OKHa;

0,5 1 1,5 2 3 u Goiee
P/Hgy ’ ’

Ko 1,7 1,4 12 1,1 1

P— PaCCTOSAHUEC MCIKAY paCCMATPUBACMBIM U TPOTUBOCTOALIUM 3JaHUAMU, M;
Hgﬂ — BBICOTA PACIIOJIOKCHUSA KapHHU3a IIPOTUBOCTOALICTO 3JaHUs, M,

1 — xo3(pduument, yunTsiBatonmii nossienne KEO mpu 6okoBoM ocBelennu O1aronapsi CBeTy,

OTPAXKAKOIIEMYCs OT MOBEPXHOCTH MOBBILIEHUS; T () — OO KO3()(OHUIMEHT CBETONPOITYCKaHUs, OIIpe-
JeJseMbli 1o Gopmyie:
T0=T1 T, T3, (1.32)
rae T1 — Kodh(OHUIMEHT CBETONPOITYCKaHUS MaTepraa;
T2 — K03 PHIMEHT, YINTHIBAIOIINH TOTEPH CBETA B IEpEIIeTaX CBETONPOEMA;
13 — KO3((OUIMEHT, YIUTHIBAIONINHA TTOTEPH CBETA B HECYIIMX KOHCTPYKIUAX (TP OOKOBOM OC-
BeIllEHUU 73 =1);
CpenHeB3BeleHHbBIN KO3 (UIMEHT OTpayKeHUsI IOBEPXHOCTEH TOMEIIICHHS:
P S1+p,y S, +p3y S,
Pep = S1+S, +S,

, (1.33)

rze p1, P2, P3 — KOIPPHUIUEHTHI OTPaKEHUS MOTOJIKA, CTEH, nona (Tadin.); Sy, Sy, S3 — mIomanu mno-
TOJIKA, CTEH, I10JIA.

3adanue. OnpenenuTs TUIOMAAb CBETOBBIX MPOEMOB U CPEAHEB3BELICHHBIN KOA(D(HIMEHT OTpa-
JKEHHS! IOBEPXHOCTEH TIOMEILICHHUSI.

Jlano (mo Bapuanty 1). I'myOuHa, niwuHA, BRICOTA, CBETOBAs XapaKTEPUCTHUKA OKOH, KO3 hUIIH-
€HTHI: 3aIlaca, YYUTHIBAIOUINN 3aTEMHEHHE OKOH NPOTHBOIOJIOKHBIMU 3[aHUSAMH. 3aBUCUT OT OTHO-
HICHUS] PAacCTOSHUS P K BBICOTE PacIoNIOKEHHS KapHU3a IMPOTUBOCTOAIIETO 3[aHUsS Hal MOJOKOHHH-
KOM paccMaTpUBaeMOro OKHa, yuuThlBaronuid nosbimenne KEO npu 6oxoBoMm ocBemeHun Oinaronapst
CBETY, OTPaXKAOIIEMyCsl OT TIOBEPXHOCTHU IIOBBIIIEHHS, CBETOIPOIYCKAHUS MaTepUalla, YUUThIBAIOIINI
NOTEpU CBETa B MEpEIUIeTax CBETONPOEMa, YUUTHIBAIOUIMN MOTEPU CBETa B HECYIIUX KOHCTPYKLMSIX,
OTpa)KeHHUs TIOTOJIKA, CTEH, [10J1a; MJIOMAAHN MOTOJKA, CTEH, IMOJIa.

Pewenue.

1) O6muit KO3 PUIHEHT CBETOIPOITYCKaHUs, ONpeiesieMbli o opmyIie

10 =09-0,7-06=0378
3aTeM, TUIOIAlb CBETOBBIX IIPOEMOB
Su-eN ks -no-ksy 5000-4-13-11-1,5

1007y -7y 100-1,05-0,378
2) CpemHeB3BeIeHHbBIH K03(D(OUIMEHT OTPayKEHIS TOBEPXHOCTEH TIOMETTICHUS
_p1-S1+p2-S2+p3-S3  0,6-5000+0,4-2400+0,2-5000

S1+852+83 5000+ 2400+ 5000
Omeem. So =10809 M, pep =0,44

So =10809 m*

Pep =0,44
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Hcxoanbple JaHHBIE

PasMep TIOMCIICHUA

KoaddunueHTs!

Nemap. 0 B.m How K, Kon ex, %o gl ©Q 3 r To6 Mo P1 P2 P3
1 50 100 12 1,3 1,5 4 0,9 0,7 0,6 1,05 0,378 L1 0,6 04 0,2
2 50 100 12 1,5 1,7 3 09 0,7 0,6 1,05 0,378 1,2 0,6 0,4 0,2
3 50 100 12 1,5 1,7 2 09 0,7 0,6 1,05 0,378 1,7 0,6 0,4 0,2
4 50 100 12 1,5 1,7 1 0,9 0,7 0,6 1,05 0,378 3 0,6 04 0,2
5 50 100 12 1,5 1,7 0,5 0,9 0,7 0,6 1,05 0,378 7 0,6 04 0,2
6 50 100 12 1,5 1,7 0,2 09 0,7 0,6 1,05 0,378 17 0,6 0,4 0,2
7 50 100 12 1,5 1,7 0,3 09 0,7 0,6 1,05 0,378 12 0,6 0,4 0,2
8 50 100 12 1,5 1,7 0,1 09 0,7 0,8 1,15 0,504 20 0,6 0,4 0,2
9 30 80 9 14 1,4 4 0,6 0,7 0,8 1,15 0,336 1,2 0,6 04 0,2
10 30 80 9 14 1,4 3 0,6 0,7 0,8 1,15 0,336 1,5 0,6 04 0,2
11 30 80 9 1,4 1.4 2 0,6 0,7 0,8 1,15 0,336 2 0,6 0,4 0,2
12 30 80 9 1,4 1.4 1 0,6 0,7 0,8 1,15 0,336 5 0,6 0,4 0,2
13 30 80 9 1,4 1.4 0,5 0,6 0,7 0,8 1,15 0,336 10 0,6 0,4 0,2
14 30 80 9 14 1,4 0,2 0,6 0,7 0,8 1,15 0,336 20 0,6 04 0,2
15 30 80 9 14 1,4 0,3 0,6 0,7 0,8 1,15 0,336 18 0,6 04 0,2
16 30 80 9 1,4 1.4 0,1 0,6 0,7 0,8 1,15 0,336 20 0,6 0,4 0,2
17 40 60 6 1,3 1,2 4 0,65 09 0,8 1,25 0,468 1,2 0,6 0,4 0,2
18 40 60 6 1,3 1,2 3 0,65 0,9 0,8 1,25 0,468 1,7 0,6 04 0,2
19 40 60 6 1,3 1,2 2 0,65 0,9 0,8 1,25 0,468 1,5 0,6 04 0,2
20 40 60 6 1,3 1,2 1 0,65 0,9 0,8 1,25 0,468 5 0,6 04 0,2
21 40 60 6 1,3 1,2 0,5 0,65 09 0,8 1,25 0,468 8 0,6 0,4 0,2
22 40 60 6 1,3 1,2 0,2 0,65 09 0,8 1,25 0,468 15 0,6 0,4 0,2
23 40 60 6 1,3 1,2 0,3 0,65 0,9 0,8 1,25 0,468 15 0,6 04 0,2
24 40 60 6 1,3 1,2 0,1 0,65 0,9 0,8 1,25 0,468 15 0,6 04 0,2
25 10 6 3 1,2 11 4 0,8 0,6 0,9 1,25 0,432 3 0,6 04 0,2
26 10 6 3 1,2 1,1 3 0,8 0,6 09 1,35 0,432 4 0,6 04 0,2
27 10 6 3 1,2 1,1 2 0,8 0,6 09 1,35 0,432 6 0,6 0,4 0,2
28 10 6 3 1,2 11 1 0,8 0,6 0,9 1,35 0,432 11 0,6 04 0,2
29 10 6 3 1,2 11 0,5 0,8 0,6 0,9 1,35 0,432 20 0,6 04 0,2
30 10 6 3 1,2 1,1 0,2 0,8 0,6 09 1,35 0,432 54 0,6 0,4 0,2
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1.10. Onpenesienue ypoBHs 1yma

[IpuOnmkeHHO OKTaBHBIN OCPETHEHHBIA YPOBEHB IITyMa BBI3BAHHOTO HECKOJIBKAMH €MHHIIA-
MU 00OpYyIOBaHHS PACTIOIOKESHHOTO Ha HEOOJBIION IUIOMAAH MOXKHO PACCUUTATh C MOMOIIBIO TPO-
CTOTO MpPaBUJIa YHEPTETUIECKOTO CYMMHUPOBAHUS

Leyw = 101g(§100~l L"j, (1.34)
i=1

rae L; — ypoBeHb ITyMa eIuHUIBI 000pyIOBaHUS yIacTKa;
1 — KOJIMYECTBO CIMHUI] 000PYI0BaHUS.
[IpeBsImenre ypoBHs HaJ TOMYCTHMBIM OIPENESIeTCs

AL = Loy — Lyons (1.35)
rie Lyop — AOIMYCTUMBIA yPOBEHD IIyMa.
MertamioobpabaTeiBaroIiee 000pyIoBaHNe, Kak MPaBUIO, CO3ACT HAMOOIBIIUNA IITyM B OKTaB-
HeIX monocax 1000, 2000 I'm.
Ta6muma 1.19

I[Ol'lyCTl/lMLIe YPOBHH IIIyMAa B OKTABHBIX I10JI0CaX
JAJISl MPOU3BOJICTBEHHOI'0 IMOMEIICHUSA

OKTaBHBIC MOJOCKHI YaCTOT 1000 I'mx 2000 I'ng
80 78

JomyCcTUMbIi YPOBEHD UL MPOU3BOICTBEHHBIX MOMEIEHUH Lyon

3aodanue. Onpenenuth, MPEBHINIACT JIU IIyM JIOMYCTUMOE 3HAUCHUE HA MPOU3BOJICTBEHHOM YUYacTKe.
Jlano (BapuanT 1). Y4acToK UMEeT TPH eIUHHUITBI 000PYIOBaHUS C BEIMUNHAMU ypoBHEH L1, L),

L3 na gactorax 1000 1 2000 I'm.
Tabauma 1.20

OKT. IOJIOCHI 4aCTOT 1000 2000
1. Ly, 1B 85 82
2. Ly, nb 88 84
3. L3, nb 86 82

Pewenue: Leyy 1000 = IOIg(IOO’l'85 +10 0188 4 100186 )= 92 1b ;

Legy s00 =101g(100182 1100184 4 100182 ) _g7 1

Omeem.
OKT. I0JIOCHI 4aCTOT 1000 2000
1. Ly, nb 85 82
2. Ly, 1B 88 84
3.L3, nb 86 82
Leyas 1B 92 87
Lyon, 1B 80 78
AL, nb 12 9

B nmanHOM ciTydae 3HaueHUs YpOBHS IIyMa MPEBHIMAOT AomycTuMble. Heo0XoanMo mpuHNMATh
MEPBI i1l CHIKCHUSI YPOBHS IIIyMa.
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I{a]—l]—[];le AJIA pacueTa YpoBHA LIyMa

Tabnuma 1.21

Ne S Lpy, Lp,, Lps, Ne Js Lpy, Lp,, Lps,
n/m T'o b b b n/m I'o b b b
| 1000 85 88 86 16 1000 78 86 92
2000 82 84 82 2000 95 77 88

) 1000 82 81 76 17 1000 77 73 79
2000 77 80 75 2000 101 72 78

3 1000 69 79 74 18 1000 76 71 81
2000 78 78 73 2000 75 70 92

4 1000 88 77 72 19 1000 74 71 100
2000 91 101 71 2000 73 72 76

5 1000 75 76 70 20 1000 72 73 79
2000 84 75 71 2000 71 74 68

6 1000 79 74 72 71 1000 70 75 95
2000 78 73 73 2000 71 76 98

7 1000 81 72 74 2 1000 72 77 78
2000 92 71 75 2000 73 78 76

3 1000 100 70 76 73 1000 74 79 88
2000 76 71 77 2000 75 80 77

9 1000 79 72 78 24 1000 76 81 69
2000 68 73 79 2000 77 82 78

10 1000 95 74 80 75 1000 78 83 88
2000 98 75 81 2000 79 84 91

1 1000 78 76 82 26 1000 80 85 75
2000 76 77 83 2000 81 86 84

12 1000 88 78 84 27 1000 82 70 79
2000 84 79 85 2000 83 71 78

13 1000 82 80 86 73 1000 75 72 81
2000 89 81 87 2000 74 73 92

14 1000 78 82 88 29 1000 73 74 88
2000 79 83 89 2000 72 75 91

15 1000 77 84 90 30 1000 71 76 75
2000 76 85 91 2000 70 77 84

31 1000 71 78 92
2000 72 79 100

1.11. Onpenenenne ypoBHSI BUOPOYCKOPEeHUsI JJOKAJIBLHOM BUOpAMKA

WHTerpanbHelii ypoBeHb BHOPOYCKOPEHHS NPH OJHOBPEMEHHOM BO3JIEHCTBHM BUOpanuii B
HECKOJIbKUX YAaCTOTHBIX II0JIOCAX ONPENeIIIeTCsl CIEAYIOIHUM 00pa3oM

n . .
La =101g > 10%1(Fai +Lki) | (1.36)
i=1
rae L. — cpenHee KBagpaTHYECKOe 3HAYCHUE YPOBHSI BUOPOYCKOPEHUS B i-il 4aCTOTHOM TOJIOCE;
Liki — BecoBoil K03()(OUIMEHT AN i-i YaCTOTHOM MOJIOCHI AJIsl CPEAHEr0 KBaApaTHYECKOTO 3Ha-

YeHHS JOrapu(hMUIECKOT0 YPOBHS KOHTPOJIUPYEMOTO MapaMeTpa;
7 — KOJIMYECTBO OKTaBHBIX I10JIOC.
BecoBrle koadumenTs NpuBeaAeHb! B Ta0I. 1.22.
Tabauma 1.22
3HauyeHus BecOBBIX K03pPpuuuenTon L;; (n1b) 15 JokaabHOoii BUOpaun

CpennereoMeTpuiecKre 3HaueHue BECOBBIX KOd()PHUIIMEHTOB

YacTOTHI OKTaBHBIX I10JI0C, 11 TSI BHOPOYCKOPCHHS JUTsE BEOPOCKOPOCTH
K; Lii K; Ly
8 1,0 0 0,5 -6
16 1,0 0 1,0 0
31,5 0,5 -6 1,0 0
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63 0,25 -12 1,0

125 0,125 -18 1,0 0
250 0,063 -24 1,0 0
500 0,0315 -30 1,0 0
1000 0,016 -36 1,0 0

Tabauma 1.23

IIpeneabHO-A0NMYCTHMBIE 3HAYEHUS IPOU3BOJACTBECHHOM J10KAIbHOI BHOpannu

IIpenensHO JOMYyCTUMBIE 3HAYEHHUS 110 ocaM Xy, Yy, Zy,
CpennereoMeTpuieckie 4acTOThI
okTaBHBIX T07T0C, Iy ZL[J'IH BUOPOYCKOpEHHUS z,uns{ B1i126p001<0p0cm
M/c nb M7/c 10 nb
8 1,4 123 2,8 115
16 1,4 123 1,4 109
31,5 2,8 129 1,4 109
63 5,6 135 1,4 109
125 11,0 141 1,4 109
250 22,0 147 1,4 109
500 45,0 153 1,4 109
1000 89,0 159 1,4 109
KoppexTupoBaHHbIE U SKBUBAJICHT- 2.0 126 2.0 112
HbIE€ 3HAUEHUS U UX YPOBHU

3adanue. OnipenenuTh MPEBBINICH JIW JIOMYCTUMBIAH YPOBEHb BHOPOYCKOPEHUSI JIJIS JIOKAThHOMH
BHOpaIllMi B OKTAaBHBIX MOJOCAaX YaCTOT M MO WHTETPabHOMY IOKa3arenro. /laHHBIE IS pacdeToB
MpUBEACHBI B Ta0. 1.24.

Jlano (Bapmant 1). 3amaHpl CIEAYIONIAE TaHHBIE BHOPOYCKOpeHUS: Lal6 =120 nb, La31 =123 1B,
Lae3 =134 nb.

Pewenue.

B cootBercTBUM ¢ Tabm. 1.23 3HadeHNS BUOPOYCKOPEHHMI B OKTABHEBIX ITOJIOCAX YaCTOT HE TIpe-

BBIIIAIOT AOILYCTUMBIE.
Jns  ompeneneHusT WHTETPUPOBAHHOTO YpoBHS U3 Tabn. 1.22 BolOupaeM BecoBbIe

kod(purueHTsl: Likjg = 0 1b, Lk 5 =—6 nb, Lke3 = —12 nb.

La =10 1g(10 0,1(120 +0) +10 0,1(123 -6) +10 0,1(134 -12) )=124,89 1b.

Omeem. 3HaueHNe UHTETPUPOBAHHOTO TIOKA3ACTIIS HE MPEBBIIIACT JIOMYCTUMBIN ypoBeHb 126 nb.
Tabnuma 1.24
3HaueHHsi ypoBHeii BUOPOYCKOPEeHHs NMPOU3BOACTBEHHOT0 060pYyI0BAHUS

Ne OKTaBHBIE TTOJOCHI 9aCTOT
n/mm 16 I'g 31,5Tn 631
1 120 123 134
2 122 121 122
3 119 122 124
4 118 123 125
5 115 124 126
6 116 125 127
7 117 126 128
8 121 127 129
9 122 128 129
10 114 121 130
11 112 123 134
12 111 125 131
13 110 124 132
14 109 120 133
15 113 119 120
16 108 117 121
17 107 118 122
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18 106 116 119
19 105 115 118
20 121 112 116
21 120 110 118
22 120 108 115
23 120 110 117
24 118 111 114
25 119 109 128
26 117 117 129
27 116 125 130
28 115 124 131
29 114 121 132
30 112 122 133

1.12. Onpenenenne 3(ppeKTUBHOCTH 3aAIIUTHI OT BHEIIHETO Y— W3JTyYeHUsI
KOJIMYeCTBOM, BpeMeHeM U paccrostHueM. [IpoBepka ToJIHHBI
3alIMTHOT0 YKPaHa NMpH padoTe ¢ y— 1e()eKTOCKOIOM

3aoanue. Onpeaennts 3)PEKTUBHOCTD 3aIMUTH OT BHENTHETO Y—HM3IYUCHUS KOJTHICCTBOM, BpE-
MEHEM M paccTossHueM. [IpoBepUThH TONIIMHY HKCHOJIB3YEMOTO 3alUTHOTO JKpaHa IMpH paboTe ¢
Y—Ie(PEKTOCKOIOM.

Jlano (Bapuant 1). Omepartop ucronb3yer y—aedekrockorn ['YII-05-3 na ocrose “’Co. amma-
SKBUBAJICHT UCTOYHHKA (aKTUBHOCTH) Y— nedekTockorna m=500 Mr-axB Ra, cpeanss sHEprus KBaHTOB

E=0,5 M»B. [IpeaenbHo qomycTUMas MOITHOCTh AKCIO3UITMOHHON 10361 Py = 0,2 MP/4. oneparop pa-
OoraeT 6 4 B ieHb (36 — yacoBas pabouast Hezels), ero pabo4yee MeCTO PacIoiI0kKEeHO B 1 M OT HCTOU-
HUKa Y—U3ay4deHus. JJd 3a1uThl UCTIOJIb3YETCSl CBUHIIOBBIN KpaH TOJIUHON 35 MM.
Pewenue.
1. OmpenensieM 3pPEKTUBHOCT 3aIUTH KOIUMYECTBOM — JIOIMYCTHMYIO aKTHBHOCTH (772, MT-
9kB Ra) uctounnka m3mydeHus s 6e30macHoi paboTsl onepaTopa 0e3 HCTOIL30BaHUs IPYTHX BHIIOB
3aIUTHI

2
m=120r7, (1.37)

T/Ie M — aKTUBHOCTh MCTOYHUKA, MT-3KB Ra;
7 — pacCTOsIHAE OT UCTOYHHUKOB JI0 pPabOTAaIOIIETO, M;
t — BpeMs pabOThI ¢ UICTOYHUKOM B TeUEHHUE paboyel Helemw, 4,
120 — 6e3pa3MepHbIN KO3 PUIMEHT, SIBJISIONUICS MPOU3BOIHON OT TaMMa-IIOCTOSTHHOM pajIus.

rZ

m=120—=120%=3,3 Mr-okB Ra (1.38)
t

Ecam ydecTs, 94TO y— SKBHUBAJICHT HCIOIB3yeMoro nedekrockomna coctaBmsier S00 mr-3kB Ra,
TO CTAHOBHTCS SICHBIM, YTO 3aIUTHl KOJIMYECTBOM OKa3aJIoCh OBl IBHO HEJOCTATOYHO.

2. [lpu onpenencHUM 3alUThl BpEMEHH (¢, 4) HYKHO PACCUHUTATh JIOMYCTHMOE BpeMsl MPeObI-
BaHUS HAa 3TOM PACCTOSHHUH, B TEUYEHHE KOTOPOTO OTIEPaTOp MOXKET pabOTaTh B 0€30TACHBIX YCIOBHSIX

2
21207 2120 2024 4 (1.39)
m 500

To ecTh gomycTUMOE BpeMs pabOThI B IAHHBIX YCIOBUSAX JIOJDKHO ObLIO OBl cocTaBnsATh 0,24 u
B HEJIEII0 BMECTO 36 4.

3. lomyctumoe paccrosiaue (I, M) Ha KOTOPOM MOXKHO paboTaTh MOJHBINA pabouuii JeHb, CO-
CTaBJISIET

rz\/m-Lz\/soo-ﬁzlo,% M (1.40)
120 120
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CrnenoBaTellbHO, paboTas Ha PacCTOSIHUM | M OT HCTOYHMKA H3TYUCHHS, OTIEPATOP HAXOMIUTCS
B PaJIMOAaKTUBHO OMAacCHOM 30HE.

4. JIns ycraHoBneHUs 3QPEKTUBHOCTH 3alIMThl 3KPaHOM HY)XKHO HAWTH TOJIIIUHY DKpaHA W3
CBUHIIA, HEOOXOAUMYIO JUIS OCIa0JICHHUS U3MEPEHHOM Ha paboueM MECTe MOIHOCTH (DH3MUYECKOM 10-

361 (Px) 10 IpeAEIbHO JOMYCTUMOM BeMUIHHBI (Py).

PaccuutriBaem BCIIMUUHY 9KCIIO3UILIMOHHOMN 1035l va CO31aBacMy1o Ha pa6oqu MECTC UCTOY-
HUKOM U3ITYy4YCHUA
t

Px =8,4m2—,
r=10000

(1.41)
rae 8,4 — y-TIoCTOsIHHAs paausl.

Px =8,4-500 L =15,12 P (8 mexemto) nim 0,42 mP/4.
1-10000
Tak xak mpemenpHO momycTrMas BenmdnHa Py coctapisier 0,2 MP/4, To BemmamHa K03 dhuIm-

eHTa Oclla0JICHUS paBHA

Px 042
k=—=—""—"=2]1 pa3 1.42
A 02 p (1.42)

B tabnure 2 mepecedeHnH JIMHUHN, COOTBETCTBYIOMMX KpaTHOCTH ociabieHus 2,1 (Menee 5)
pa3 u sHepruu m3nydeHus 0,5 MaB Haxomum, 9To HE0OX0aMMas TOJIIIMHA dKpaHa U3 CBUHIIA COCTaB-
nsieT okoso 10 mm.

Omeem. llpuMeHsiemas 3aluTa 3KpaHUPOBAHUEM O0eCIeUurBacT OS30MacHy0 paboTy omepa-
TOpa-ne(heKTOCKOMHICTa U HaXOAWTCS B COOTBETCTBHHM C THTHEHWYECKHIM HOPMHPOBAHWEM HOHU3H-
PYIOILEro U3My4YeHHs. 3alUTa KOJTHIECTBOM, BPEMEHEM M PACCTOSHUEM SIBIISICTCSI HEJJOCTATOYHOM.

Tabauma 1.25

Toammuna 3aUTHI U3 CBMHIIa, MM, B 3aBUCUMOCTH OT KPaTHOCTH ocJaa0IeHust
H JHEPTUM raMmMa—Hu3J1y4eHUs

KpartHocTs oc- OHeprus ramMmma—u3iydyeHus, MaB

Ja0IeHUsS 0,1 0,2 0,3 0,5 0,7 1,0 1,25 1,5

5 2 4 6 11 19 28 34 38

10 3 4,5 9 16 26 38 45 51

20 3 6 11 20 32 49 58 66

40 4 8 13 24 38 58 68 78

80 4,5 10 15,5 28 45 67 80 92

100 5 10 16 30 47 70 85 96

200 6 10,5 19 34 53 80 96 111

Tabnuma 1.26
I/ICXOJIHI)Ie JaHHBbIE TJI pacqua

BapuanT ITokasarens
3aaHus I/ICTOHHI/IK AKTI/IBHOCTL HUCTOYHHKA, m, P ACCTOSAHHUEC OT UC- 3HepFI/I$I KBaH-
H3ITyYeHUH Mr-3kB Ra TOYHHUKA, 7', M TOB, £, MsB
L "’Co 500 1 0.5
2 ®Co 1400 3 0,2
3 ®Co 1200 12 0,3
4 “Co 1200 4 0.5
5 *Co 1300 0.5 0.7
6 ®Co 1100 6 1,25
7 ®Co 1250 10 1,0
8 “Co 1350 2 0.7
9 ®Co 1450 1 1,5
10 ®Co 1200 3 1,0
11 B7Cs 2000 2 0,2
12 B7Cs 1000 3 0,1
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13 B7Cs
I3 T 3000 5
Is oG 4000 9 03
16 B7Cs ot 5 e
Is e 2500 o
S 0.5
I T 1500 ) 05
S 1.0
I e 1300 2.0 03
20 B7Cs T i 02
20 i 1250 05
s 3
2l ol 1200 20 To
2 i 1250 5 r
23 T 1100 3 o
24 lm 1500 10 %
25 T 1350 20 o
26 lm 1300 15 03
7 i 1400 25 03
8 i 1450 0
m 20
» ol 2500 35 o1
1150 10 o
1.25
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2. MIPOU3BOACTBEHHASA BE3OIIACHOCTD

2.1. Boi0op KaHATOB 1JISI TPY30N0AbEeMHBIX KPAHOB

Bce kaHaTh1 nepea NpuMEHECHUEM UX Ha KpaHe JOJIKHBI OBITH IIPOBCPCHBI 11O q)OpMyJ'IC

P

S max :E’ (2.1)

rae S — HauOoJbINee HATSDKCHUE KaHaTa Mo IeHCTBHEM TPy3a;
P — nelicTBUTENEHOE Pa3phIBHOE YCUIIME KaHATA;
K — koad¢uiuenT 3amaca npoYHOCTH, 3HAYSHHE KOTOPOTO 3aBUCUT OT PEKUMA paOOThHI MAITHBI
(JI-5;C-5,5,T-6; BT -6,5).
Jis Tpy30MOAbEMHBIX KPAHOB

Q(l —Néx ) (2‘2)

Smax = >
ail - ng}I )

rae Q — rpy30nobeMHOCTh KpaHa,
a — THII TIOJINCIIACTA;
m — KPaTHOCTh MOJINCIIACTA;
n — KIIJl moamumnHamMka, ycTaHOBIEHHOTO B Onoke monucnacta (kauenus — 0,97-0,98; ckonbixe-
Hust — 0,95-0,96).

3aodanue. IlomobpaTs KaHAT TSI TPY30ITOTBEMHOTO KpaHa.
Jlano (Bapuant 1). ['py3onogsemuocts Q=10 T, paboTtarommii B CpeAHEM PEeXUME Ha KOTOPOM
C IENBI0 O0EeCTIeUeHNs] BEPTUKAIBHOTO MTOIbeMa TPy3a B CO3/IaHUs PaBHOMEPHOW HArpy3Kd Ha XOHO0-
BBIE KOJieca MPUMEHSIETCS CIBOCHHEIN (¢=2) MOdMCHacT ¢ KpaTHOCThIO m=3. B Oiokax moiwucracra
UCIIOJIB3YIOTCS OIINITHUKN KaueHHsI.
Pewenue.
1. OmpenensieM MakCHMaIbHOE HATSHKEHHE KaHATa CIBOCHHOTO TOJIMCIIACTA TIPH MTOIBEME TPpy3a
1o ¢popmyie

S = T 62)_100097) _ 201240
ai-nz)  2li-097°)

OTCroaa
P P
S =—=1740=—.
max ~ 5.5

2. OnpenernsieM HEOOXOAMMOE Pa3pBIBHOE YCHITHE C YIETOM 3araca MPOYHOCTH

P=5,.xK=1740x55=9570 xr

u3 'OCT 3066—S80 BriOupaem kanat aBowHOW cBHBKH THHA JIK-O 6x7(1+6)+1x7(1+6) nmameTpom
13 MM, IMEIOIITNI TIPH pacueTHOM TIpeeiie IPOTHOCTH MPH pacTsokeHun paBHOM 1470 Mlla, pa3pbis-
Hoe ycuiue P=96150 H (9615 xr).
Omeem. Kanat JIK-O 6x7(1+6)+1x7(1+6) nuamerpom 13 MM.
Tabnuma 2.1
HUcxoanble JaHHbIE

o o, m a Pexum Tumn mox- Ne O, 1| m a Pexnm Twum non-

T1/T1 paboTHl | IIUITHHUKA T1/T1 paboOThI | MIMITHUKA
1 10 3 2 C K 16 3,5 3 1 BT C
2 0,5 2 1 C C 17 12 3 2 T K
3 1 3 1 C K 18 0,85 2 1 JI C
4 1,25 2 2 JI K 19 3,5 3 1 C K
5 1,5 2 2 JI K 20 225 2 1 C C
6 2 3 1 C C 21 155 3 1 T K
7 2,5 3 1 C K 22 11 3 2 T K
8 5 2 1 T C 23 13 3 2 C K
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9 10 3 1 T K 24 20 3 2 T C
10 15 3 1 T C 25 22 3 2 BT C
11 32 3 2 BT K 26 25 2 2 BT C
12 16 3 2 BT C 27 26 2 2 T K
13 0,8 2 1 C K 28 30 3 2 T C
14 3 3 1 C C 29 29 3 1 BT C
15 4 3 1 T K 30 27 3 2 BT K

2.2. [Tomo0paTh KaHAT JJIsl H3TOTOBJICHUS CTPONA
¢ YeTbIpbMS BeTBSIMH /151 IOAbeMa rpy3a

Bce kanaThI epe]1 NpUMEHEHHEM WX HA KPaHEe JOJDKHBI OBITH IPOBEPEHBI MO (popmyiie
s P
max — K
rae S — HauOoJbIliee HATSDKEHUE KaHaTa Mo IeHCTBHEM TPy3a;
P — nelicTBUTENbHOE pa3pbIBHOE YCUIINE KaHATA;
K — koaddunuent 3amaca NpoOYHOCTH, 3HAYCHHE KOTOPOTO 3aBUCHUT OT PeKUMa PabOTHI MaIllUHBI
(JI-5;C-5,5T—-6; BT -6,5).
s ctponioB

G

_, (2.3)
ncoso

Smax =
rae G — MaccCa NOAHUMAaEMOro rpysa,

7 — 4YHCIIO BETBEHl cTporma;
L — yroJ1 HAKJIOHA BeTBH cTpona (He Gombie 45 °C).

3aodanue. TlomoOpaTh KaHAT HIJI U3TOTOBIIEHUS CTPOIA C YETHIPHMS BETBSIMH IS TOAbEMa

rpys3a.
Jano (Bapuant 1). Macca 5 T, yroi HakJIOHa BETBH CTpoma mpuHsTh 45 °C.

Pewenue.
1. OnpegenseM MakCUMAIbHOE HATSKEHUE KaHATA IIPU MTOABEME IPy3a

G 5
ncosa.  4cos4s

Smax = =1,775 1=1775 xr.

2. OHPCHCHHCM H€O6XOI[I/IMO€ Pa3pbIBHOC YCHUIIUC C YYETOM 3aliaCa NpOYHOCTHU

P=8,..K=1775x6=10650 kr .

u3 'OCT 3066—80 BriOmpaem kaHat aBoitHOM cBuUBKH Thma JIK-O 6x7(1+6)+1x7(1+6) nuameTpom
14 MM, UMEIOIIUI TIPH paCUYSTHOM Mpe/ieie TPOYHOCTH MPH pacTsukeHuu paBHoMm 1470 MIla, pa3psis-
Hoe ycunue P=109600 H (10960 xr).

Omeem. Kanat JIK-O 6x7(1+6)+1x7(1+6) nuametpom 14 Mm.

Tabnuma 2.2
HcxonaHble JaHHbIE

Ne Macca Uwcro BeTBeil | Y101 HAKIIOHA Ne Macca Yricrio BeTBel | YT0J HAKJIOHA

/T | TIOTHAMAEMOTO cIpomna BETBH CTPOIIa, /I | TOAHAMAEMOro cTpora BETBH CTPOIIA,
Ipy3a, T o py3a, T o
1 5 4 45 16 8,5 4 10
2 1,5 4 35 17 9 4 45
3 2 2 40 18 9,5 2 40
4 2,5 2 45 19 10 4 20
5 3 2 10 20 10,5 4 15
6 3,5 4 35 21 11 4 20
7 4 4 30 22 12 2 45
8 4,5 2 40 23 13 4 40
9 5 1 0 24 14 4 35
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10 5,5 4 45 25 15 4 30
11 6 2 45 26 16 2 25
12 6,5 2 30 27 17 4 15
13 7 4 25 28 18 4 30
14 7,5 4 20 29 20 2 45
15 8 4 15 30 30 4 40

2.3. Onpenesnenue AaBJeHUs H MOITHOCTH B3PBIBA
BO3/1yX0COOpPHHKA KOMIIpeccopa

OCHOBHOI OMAacCHOCTBIO JUI COCYAOB BO3IYIIHO-KOMIPECCOPHBIX YCTAHOBOK M BO3LYXOMNPO-
BOJIOB SIBJISIETCS 00pa30BaHUE, B3PHIBOOIIACHBIX CMeceil mapoB Macia U BO3IyxXa, a Takke o0pa3oBa-
HUE Ha BHYTPEHHEW, TOBEPXHOCTH BO3yXOIIPOBOIOB OKMCHOH IIEHKH Macya.

Ecnu xoHIeHTpanwst mapoB Maciia B Cpefe CKaToro Bo3ayxa mocturaer 6—11 %, sta cmech
MOJKET B30pBaThCs mpu Temmeparype okoio 200 °C u maxe mpu Gojiee HU3KOI TemiepaTrype, Koraa
MIPUMEHSETCS] HU3KOKa4eCTBEHHOE KOMIIPECCOPHOE, MAaCJIO.

Ecnmu B BozmyxompoBogaMm 00pa3yroTcs MEepeKHCHBIE COSAMHEHHS, B3PBIB MOXKET IMPOU30UTH
npu Temreparype npumepHo + 60 °C, a Taxke OT yaapa U COTPSICCHUSL.

PaccnenoBanusi aBapuii ¢ cocylaMH BO3IYLIHO-KOMIIPECCOPHBIX YCTaHOBOK ITOKAa3asld, YTO
MpaBmiia 0 KOMIIPECCOPHBIX YCTAHOBKAX Ha TEX MPEANPHUSATHIX, IJI€ TPOUCXOIMINA aBapUU HE BBITION-
HSUTHCB, 2 IMEHHO:

a) cMa3ka MWJIMHIPOB KOMIPECCOPOB NPOM3BOAMIACE MAacjioM C HH3KOH Temmeparypoi
senbimky (190 °C u ke BMecTo HOpManbHOM +240 °C), a B OTAENBHBIX CIIydYasx Jaxe HEMPOBEPEH-
HBIM MacjoOM, HECMOTPS Ha IPAMOE yKa3aHHE MPaBHI O HEOOXOIMMOCTH TNepe]] MPUMEHEHHEM KOM-
MPECCOPHOro Mama MPOBEPSATH €ro B 1a00paTopuH U NPEeIOXPaHsITh OT 3arpsA3HEHUN;

0) mpoayBKa OT Maciia BO3AyXOCOOPHHKOB U MacJIOOTAEIHUTENEH MPOU3BOIUIACH HEPETYIAp-
HO, XOTSI ITpaBHJIa 00SM3bIBAIIN MMPOU3BOIUTH MPOIAYBKY BCEX COCYIIOB KOMITPECCOPHBIX YCTAHOBOK Ka-
KAYIO CMEHY;

B) M3-32 OTCYTCTBHUSI OOBOJHBIX JIMHUH U IO MPOM3BOJCTBEHHBIM YCIOBHSAM BO3IyXOCOOPHUKH
HE OCTAaHABJIMBAJICH M HE OUUIIAIUCEH IEPUOIUIECKH OT Maciia, 9TO TOJKHO MPOM3BOIUTECS HE Pexe
OJTHOTO pa3a B MOJNTOA; TaKXKe He MPOYHINAINCH OT MACISHBIX HACIOSHHH BO3AYXOIMPOBOABI U HE
NPOU3BOAMIIACH TIPOMBIBKA BO3IyXOIIPOBOIOB, PACIIONOKEHHBIX MEXIY KOMIIPECCOPAMHU U pecuBepa-
MH, 9TO TaKXke TOJHKHO IMPOU3BOIUTHCS HE PEKe OJHOTO pas3a B 6 MECALEB;

T') B HEKOTOPBIX CIy4asx TeMIepaTypa c)KaToro Bo3ayXa BCIEACTBHE HEAOCTATOYHOTO OXJIaXkK-
JICHHsI B OHOCTYIIEHYAThIX Kommpeccopax mpesbimana 160 °C u B maorocrynendarsix +140 °C. Ta-
KUM 00pa3oM, TeMIlepaTypa CKaToro BO3AyXa B BO3LYXOIPOBOJE Mallo OTINYAIach OT TEMIIEPaTyphl
BCITBITIIKM MacJia, XOTs COTJIAaCHO MpaBHiIaM 3Ta pa3HUIA JOJDKHA OBITh He MeHbIe 75°C;

1) BOCIJIAMEHEHHIO CMECH MapoB Maciia C BO3AYXOM B KOMIIPECCOPHBIX YCTaHOBKax HMHOTIA
CIOCOOCTBOBaJIa HEUCTIPABHOCTH (DUIBTPOB, MPOMYCKABIIMX C BO3AYXOM MbUIb U PXKABUMHY U3 TPYO
0JIcOca BO3yXa B KOMITPECCOP.

3adanue. OnpenenuTh OMAacHOE JABJICHHE W MOIIHOCTh B3PhIBAa BO3YXOCOOpPHHKA KOMIIpEC-
copa. Caenartb 3aKIFOUCHHE O BO3MOXKHBIX IPHYMHAX B3PHIBA.
Jlano (BapuanT 1). 06beMOM Bo3xyxocGopHHKa 0,9 M°, H3TOTOBICHHOTO U3 GECIIOBHOI TPYObI

¢ BHYTpeHHUM muameTrpoM Dy = 0,3 M U TONIIEHHOW CTEHKU Oc = 3 MM. M3BeCTHO, 9TO KOMIIPECCOM
co3naeTr maBineHne Py = 0,8 MIla, cMa3piBaeTcsl KOMIPEeCCOPHBIM MacioM M12 ¢ temmeparypHOit

Benbiike 7 = 489 K. [Ipu ocMoTpe BO3yX0COOpPHMKA YCTaHOBICHO, YTO B3PBIB IPOU30LIEI HE U3-3a
ocna0JeHus! 3MEMEHTOB KOHCTPYKLIUH.
IIpu pacuerax as Bcex BapMaHTOB IPHUHATH: BpeMsl B3pbIBa f; = 0,1 ¢; MaTepuan Bo3gyxoc-

6opHuka C120; 6,0 = 400 MIla; TemnepaTypa HapyxkHOTro Bo3ayxa 293 K.
Pewenue.
1. OnpenenseM npeaeNbHO JOIMYCTHMOE JIaBJICHUE i 0aka BO3yX0COOpHUKA

26,0008 2-400-10°-0,003
son D, 0,3

=8-10°TTa =8,0 MIla, (2.4)
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NPUHSAB MUHMMAJILHOE JAaBJIEHUE B3pbIBA Py; = 1,25P o, monyunm Pe,= 8-1,25 = 10 MIla.
2. PaccunteiBaeM MOIIIHOCTH B3pPbIBA, IIPUHSB, YTO BCS SHEPTHA PACXOMYETCS HA paOOTy B3pbIBa

A
Ny = 22 (2.5)
183
TIe
m-1
Sy PBS.VI_(H)jm ’ (2.6)
m - B3
1,41-1
100 ) 141
141-1 10-10°

Ass 23133-10°

B3 0,

Nes = =23133-10°Br = 231330 xBr,
rne Ay, — sHeprus cxatoro rasa, J[x;

t — BpeMs B3phIBA, C;

m — ToKa3aTelb anuadatel, 1 Bo3ayxa m = 1,41;

Py; — nasnenue B3peiBa, MIla;

V — 06beM BO3LYX0COOPHHKA, M;

Py — atmocdepnoe naBnenwue, 0,1013 Mlla ~ 0,1 MI1a.
Bo03MOXHBEIMU IpUYHHAMY B3pEIBA MOTYT OBITH:
— 3aBBIIICHUE NMPEIEIBHO AOIMYCTUMOTO IaBJICHUS B COCYJI€ OT UCTOYHHUKA MUTAHMUS.
B nameMm ciydyae naHHOE MPENONIOKEHHE HE MOXKET CIYXKUTh NPUUMHON aBapuu, Tak Kak

paccuuTano, 4ro Py = 8,0 MIla, a uctounuk nuranus cosnaer aasiaenue scero 0,8 Mlla, t.e. B 10
pa3 MeHbIIe JOITyCTHUMOTO;

— TIOBBINICHAE JTABJICHHS 332 CUET BOCIUIAMEHECHUS MAaCJIOBO3IYIIHONH CMECH, BRI3BAHHOTO T10-
BBHIIIICHUEM TEMIIEpaTyphl CPEAbl, B CBSI3U C HEHCIPABHOCTHIO CHCTEMBI OXJIAXICHHS KOMIIPECcopa.
Jns mpoBepKHd JaHHOTO MPEUIONKEHUS HY>KHO OINPEACNIUTh TEMIEpaTypy BO3IyXa IOCHE CXKATus B
KOMIIpEccope

m-1 1,41-1
m 6 ) 141
P 0,8-10
T=Ty — =293 —— =535K.
P 0,1-10

T =535 K, 9ro Gopire TeMIepaTypsl BCIBIKH Macia 1, = 489 K.
Omeem. JlaBnenue B3pbiBa 10 MIla, momnocts — 231330 xBT. Hanbonee BeposiTHOM npuyu-
HOH B3pbIBa BO3AYXOCOOPHHKA SIBISETCS OTKA3 CHUCTEMBbl OXJIAKACHHUS KOMIPEccopa M MOBBILICHHE

TEMIIEPATyPhI CPEIIbI BO3yXOCOOPHUKA CBBINIC 73 MACIOBO3IYIIIHOW CMECH.
Tabnuma 2.3
I/ICXO}]HLIC JaHHBbIC

BapuanTths
1 |23 4 S16 |7 18[9 1011|1213 |14]15

M cxogHble JaHHBIE

Pabodee maBieHHE BO3IYyXOC-

SopHka, MITa 0810510607109 1 |1,L1|1,2|13|14|1,5]|1,6]|L17]|L18]|1L9

O6BeM Bozyxocboprmka, M° | 0,9 | 4,5 3,9 (3,8 (3,5(3,2(3,1[2,9(2,8[2,5[2,6/[2,1[1,9[1,2]1,2

BapuanTtsl
16 | 17 [ 18 [ 19 [ 20 | 21 |22 |23 |24 |25 |26 |27 |28 (29|30
Pabouee naBieHHE BO3IyXOC-

212109051 (12]08]| 2 1 {0,6{05(0,7[08]| 2 1
OopHuka, MIla
O0BeM BO3TyXOCOOPHHKA, M [0,6[05]09[08[1,3/1,4]1,5[4,1(3,5] 3 2 12,6(12,7(122]33

lcxoaHbIe JaHHBIC
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2.4. Onpenenenne oxJaKaam0Ieil MOBEPXHOCTH TPYOUATOTO
TEMJI000MEeHHNKA KOMIIPECCOPHOI YCTAHOBKH
3adanue. Onpenenuts 0€30MaCHYIO JUTUHY TPYO TEMII000MEHHHKA KOMIIPECCOPHON YCTAaHOBKH.
Jano (Bapuanrt 1). IpomsBogurensHocts Ny = 10 M’/muH, gasnenne Py = 0,5 MITa, oximax-
JAOIINN TeTIoHOCUTENb — Boja (7T = 283 K, T = 298 K); HapyXHBII 1uaMeTp TpyO TEII00OMEHHH-
ka Dy = 18 MM, TommuHa cteHku 6 = 0,5 MM, Temmeparypa Bo3ayxa mocie cxatus 17 = 493 K, teM-
neparypa Bo3myxa nocie oxnaxaeHus 7o = 303 K, rermmoemkocts Boasl Cy = 4,2 x/Jx/(kr-K), Temno-
eMKocTh Bo3ayxa Cgz =1,01 x/[x/(xr-K), koaddbunuent remmonpoBogrocty cranu A = 50,1 Bt/(M-K),

K03 HUIHEHTH TEIUIONepeIadn Ha BHYTPEHHEH i HAPYKHOI MOBEpXHOCTH ap = 740 Br/(M*K), o =

1160 Br/(m*-K); mioTHOCTb Bo3myxa p = 1,293 kr / .
Pewenue.
1. Onpenenum Maccy OXJaxkJ1aeMoro Bo3ayxa3a 1 ¢

G, p&_l,z%m:l,% KT. (2.8)

B 0,1-10° - 60
2. PaccunThIBaEM KOJIMYECTBO M30BITOYHON TEIIOTEI

0=Gy,Cep (T —T5)=1,08-1,01(493 - 303)=207,25 xJlx. (2.9)

3. Haxoanm oxmaxgaeMyro ITHHY TPyO TEIUI00OMEHHHMKA

Z:,L. (2.10)
K At
3.1. Ompenensiem cpelHUH TEIUIOBOM HAIOP TEINIOOOMEHHUKA
Atg — Aty
At —6—At, (2.11)
231g—0
Sar, Aty
Atg =T{—-T, =493 -283=210K, (2.12)
Aty, =T,-T, =303-298=5K, (2.13)
At, —&—54,91 K. (2.14)
p 210

3.2. BeruucnsieM BHYTpEHHHI AUAMETpP TPYObl TEINI00OMEHHUKA
Dy =Du—-26=18-2-0,5=17 mm. (2.15)

3.3. PaccuntbiBaeM ko3¢ GULKEHT Terionepeaadn Tpyos! (mHoi 1 M)

: 1 1
K = = =29098 Br/(M-K).  (2.16)
1
1Dy Dy D 1 o 1 0018 0018, 0018 4 gy (g4
wDs 2v Dy o 11600017 2-501 0,017

4. Haxoaum oxJTaKIaeMyro JUIHHY TpyO TEII000MeHHIKA

. 0O 207,25-10°
K-Atg 290985491

=12,94 m. (2.17)

Omeem. JIns 6e30macHON pabOThI KOMITpECCcOopa HEOOXOIUM TEINIOOOMEHHUK JJIMHHOU 25 M.

34



Ta6nuna 2.4
HcxoaHble AaHHbIE

Hexo e 1 o BapuanTtsl

XOMHBIC JAHHET 1 2 3 |4 B 6 7 8 9 10 11 12 13 14 15
TponsBoauTenbROCTS  KOMIpEC- | 3 4 5 6 7 8 9 10 12 13 15 19 20 25
copa, M’ /MHH
JlaBnenue kommpeccopa, MIla 0,5 1,5 1,6 1,6 1,1 1,1 0,5 0,5 0,6 1 1 1 0,6 0,7 1,3

Temneparypa Bo3myxa mocie

493 620 621 650 580 573 493 493 623 573 570 580 600 600 588
cxkarus, K

Hapyxusbiii quamerp tpy0 Teruio-

18 15 15 16 18 18 20 20 20 25 25 30 30 16 16

00OMEHHHKA, MM
TonmuHa CTEHKH TPYOBI, MM 0,5 0,5 0,5 0,6 0,65 0,65 0,8 1 1 1,3 1,3 2 1,6 0,9 1
W cxonHbie JaHHBI Bapuanr

CXOJUHBIC MAHHRIC 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30
[pownssopurenpaocTs  KOMIpee- | 5 22 11 14 16 28 29 21 17 18 23 24 26 27 31
copa, M’ /MHH
JlaBnenne kommpeccopa, MIla 1,3 1,5 1 1,2 1,2 0,6 0,4 0,8 0,8 0,7 1 1,6 1,3 1,3 1,2

Temneparypa Bo3ayxa mochie
cxkatns, K

Hapyxueiid uamerp Tpy6 Temto- | ¢ 18 20 20 25 25 30 30 32 32 22 24 22 14 12
00OMEHHHKA, MM

ToymmHa CTeHKH TPYObI, MM 0,7 0,7 0,9 1 1,1 1,1 1,6 1,6 1,8 1,8 0,95 0,85 1,25 0,55 0,45

610 595 490 480 480 615 605 605 621 630 625 630 628 565 595

IIpumeuanue. Ilpu pemieHnn 3aaHus IPUHITH OJUHAKOBBIMU JJIs1 BCEX BAPHAHTOB CJIEIYIOLINE 3HAUEHUS IapaMeTPOB: B KAUECTBE OXJIaXKIAIOIIEro Tell-
JIOHOCHTEIS MCTIONB3YETCs BOJa ¢ HavyanbHOU Temneparypoi 73,=283 K u xoneunoii 1=298 K; cpennss ynenbHas TermnoeMkoctb Boabl Cep=4,2 kJHx/krK; Ten-
noemkocTh Bozayxa Cg,=1,01 xIx/krK; TemnepaTypa Bo3nyxa nocine oxnaxaenus 7,=303 K; temneparypa BcacsiBaemoro Bozayxa 79=293K; ko3 dumment te-
Tonepeayy BHyTPEHHEH U HapyxkHOil mosepxHOCTH 0o;=1160 BT/M’K; 0,=440 B1/M’K; kosdurment Temnonepenaun cramu A=50,1 Br/MK; Tepmuueckoe co-
TIPOTHBIEHUE OT 3aTPA3HEHHS U HOBBIX Tpy6 R,=0, P1=0,1-10°-60 Ia.
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2.5. OnpenenuTsh BepXHUil U HIZKHUI peIebl BOCIIJIAMEHEHHUsI TPUPOTHOIO raza

[poriecc ropenwst (CXKUTAHUS) Ta30B HAYMHACTCS JIUIIB TOTA, KOTJ]a Ta30BO3AyIIHAS CMECh OY-
JIET TOJO0XOKEHA, T. €. Harpera JI0 ONpEeCIICHHOW TeMIepaTyphl, KOTOPYIO HA3bIBAIOT TEMIIEpaTypoOi
BOCIUIaMeHeHHs. TeMIieparypa BOCINIAMEHEHHSI 3aBUCUT OT COOTHOIICHUs 00bEMOB Ta3a U BO3IyXa B
CMeCH, CTETICHH X MepPEeMEIUBAHNS, IABICHUS CMeCH, criocoba M MecTa 3aKUTaHus U APYTHX (aKTo-
poB (Hampumep, crocoda UCTeUeHUsT cMecH, (HOpMBI, pasMepa U 00beMa TOTIOYHOTO MPOCTPAHCTBA,
3aHMMAaeMOTr0 Ta30BO3/AYIIHOM CMEChI0, U T. 11.). [Ipolecc ropeHus mpoiokaeTcs TOJIbKO J0 TeX Mo,
MOKa KOJIMYECTBA TEIIa, BBIIENSIONICTOCs TIPU TOPSHUH, OYAeT JOCTATOYHO, YTOOBI MMOCTOSTHHO BOC-
TUTAMEHSTh TOCTYMAIOIIYI0 K MECTy TOPEHUS Ta30BO3YIIHYI0 cMeCh. MUHUMANbHBIE U MaKCHMAJb-
HBIC KOJMYECTBA Tra3a B ra30BO3IYIIHOW CMECH, MPHU KOTOPHIX MPOIECC TOPEHUS UICT HENPEPHIBHO,
HA3BIBAIOT COOTBETCTBCHHO HWKHHM WJIM BEPXHHUM TPE/IEIIOM BOCIUIAMEHEHHS JAHHOTO Ta3a B CMECH
C BO3JIyXOM. B3pbIBOM T'a30BO3/IyIIHON CMECH HA3bIBAIOT SIBIICHHE MIHOBEHHOTO CrOPaHHsI BCEro 00b-
eMa CMEeCH, KOTOpPOe MPOUCXOANT IMPU BHECEHUH B TaKyIO0 CMECh, HaXOJSIIYIOCS B KAKOM-THOO Ooliee
WM MEHEE 3aMKHYTOM 00beMe (ITOMEIICHUH | T. JI.), HCTOYHUKA OTHS WM BBEICOKOHArpetoro tena. C
TOYKH 3pEHHS XUMHUYECKOW CYIHOCTH SIBJICHUE B3PhIBA HE OTIMYAETCS OT Mpollecca TOPEHUs, U pac-
YeT ero BEeJACTCS MO TeM K€ YPaBHEHHsM, YTO W JUIA peakluu TropeHws. [Ipenensl BocIUTaMeHEHUS
CcMecei ra3oB, He UMCIOIIUX 0aTAaCTHBIX MPUMECEH WK COACPKAIUX UX B MUHUMAJILHOM KOJUYECT-
BE, OTIPEIEIIOT (PUOIM3UTENBHO) IO CeayIomei hopMyne

7= V] +Vy +V3 + -+ vV,
- >
vV; VL v v
il B2 + 23 NI U
RS T & In
rae [1 — cojiepikaHue raza B CMECH C BO3IyXOM, JAOIee BEPXHHI WIM HWKHUN Mpeaes BOCIIaMe-
HAEMOCTH (B3pBIBACMOCTH) WM 00€CIICUNBAOIIEe MAaKCUMAIBHYIO CKOPOCTh pacipocTpa-

HEHUS TJIaMEHU Ta30BOM CMCCH,

(2.18)

L[, L2, L3,... by — 00BEMHOE COJIepP)KaHNE KOMITOHEHTOB Ta30BOH ceTH B %o;

I, b, b,... [, — 3HaYCHNS HIDKHHUX WM BEPXHUX TPEZCIIOB B3PHIBAEMOCTH (BOCIUIAMEHSIEMOCTH) COOTBET-
CTBYFOIIVX KOMITOHCHTOB T'a30BOI CMECH, IPHHUMAEMBIE TI0 Ta0I. 2.5.
Tabnuma 2.5
TeMnepaTprl BOCIUIAMEHCHUSA U Npeie/ibl HEKOTOPbIX T'OPIOYUX Ira3oB

Ipenenst B3peBacmocty ripu 20 °C
Xumuueckas Temmneparypa Bocruia-
HanmeHnoBanue rasa U JaBiieHnd 760 MM pT. CT.
dhopmyita MEHEHUS = =
HIDKHUH BEPXHUH
ArneTnieH CH, 305 - 500 23 82
Byran C4Ho 430 — 569 1,9 8,5
Bomopon H, 510 — 590 4,2 75
Mertan CH,4 537 -850 5,3 15
Oxwucsk yrieponaa CO 610 — 658 12,5 75
[Iponan C;Hg 466 — 588 2,1 9,5
CepoBoaopo H,S 290 — 487 4,3 45,5
[enran CsHy, 530-610 1,4 7,8
OTaH C,Hg 510 —-594 3 14
Bogopon H, 530 - 590 4 75
OTHiIeH C,Hy 450 — 550 3 30

3aodanue. OnpenenuTh BEPXHUN U HIKHUH MPeIeibl BOCIIAMEHEHUS IPUPOIHOTO Tasa.
Jlano (Bapuant 1). Cocras rasa (%) metan CHy,— 51; stunen C,H, — 23; nponan C;Hg— 7;
oyran C,H,y— 4; menran CsH,,—38; anerunen C,H,—2; cepoBomopox H,S — 1,5; Bomopox H, — 3,5.

Pewenue.

1. PaccuutriBacm BCpXHI/Iﬁ npeaci BOCINIaMCHCHHU A
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2. PaccunTeIiBaeM HUKHUI IIpeeN BOCIIaMEHEHUS

100

B B
16 &

I, = =
H H H
CHy CoHy GCiHg C4Hyp CsHyp CoHp HpS Hy
L zB "
| 3 4 5
) 100 _ 100
51,023 7 4 08 2 15 35 65036

ot —t—+——+—+
15 30 95 85 78 82 455 75

100

=15,37%.

I

HH

I

L

)
100

Iy

5
100

e B

~51 23
—+—+

53 3

HUcxoanbie TaHHBbIE A9 pacueTa BEPpXHEro M HUKHEro nmpeaejaoB BOCIVIAMECHCHUSA

7

4

8

2 15 35 305345

T
21 19 14 23 43 4
Omeem. 11, =3,274 %, 11, =15,37 %.

=3,274 %.

NMPHPOIHOro ra3a 6e3 MpuMecH HHEPTHOTO ra3a

~CH, C,H, C.Hgy C,H,, C<H;, C,H, H,S H,
4 Cofla  C3llg  Callio | Cstip | CoMy  HoS  Ho

Ig

Tabnuma 2.6

Cocras rasa, % no oosemy

Bapuant CH, C,H, C;Hg C4Hyo CsHj, CH, H,S H,
1 51 23 7 4 8 2 1,5 3,5
2 64 6 6 10 5,5 1,2 4,5 2,8
3 67,7 10,33 5,12 3,0 2,01 6,1 3,04 2,7
4 78,5 2 34 4,34 2,35 6,5 0,91 2
5 65 17,5 5 4 3 2,5 1,2 1,8
6 85 4,9 1,6 0,75 0,55 0,6 1,3 5
7 72,8 7,8 3,9 1,8 6,4 2,0 1,0 4,3
8 76 5,45 2,25 1,3 3,0 2,1 83 1,6
9 70 8,5 3,6 2,4 1,3 2,1 10,8 1,3
10 45 21 7,0 6,0 4,0 11 4,0 2
11 60 13 11 1 1,2 6 1,8 6
12 90 3,6 0,95 0,25 0,31 0,4 3,19 1,3
13 79,4 6 2 1,7 1,4 1 5 3,5
14 89,59 2,42 0,70 0,27 1,16 1,68 0,25 3,93
15 80,23 2,64 1,15 0,74 0,71 0,73 3,0 10,8
16 83,1 2 2,4 3,2 0,3 1 3,0 4
17 85,2 5 3,6 1 0,1 0,3 0,3 4,5
18 85 3,98 1,34 1,75 0,23 1,73 1,2 4,77
19 78,97 4,53 2,34 1,02 0,27 1,02 2,01 9,84
20 94,5 0,2 0,15 0,812 1 0,5 2,138 0,7
21 87,5 3,1 0,91 2,3 3,2 0,3 0,74 1,95
22 81,6 6,5 3 1,9 1,4 4 0,1 1,5
23 40 15,5 18 7,5 4,9 0,1 4,0 10
24 39,5 10 18,5 1,7 4,2 0,1 10 10
25 37,5 16,2 16,8 6,8 3,8 0,1 2,0 16,8
26 75,5 6 6,5 4,8 3,6 0,2 3,0 0,4
27 69,2 5,9 10 5 5 0,7 4,1 0,1
28 83 3 5,3 2,3 1,8 2,5 2,0 0,1
29 80 6 3 1 0,2 0,1 2,7 7
30 65 10 2 3 10 5 4 1
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2.6. Onpenenenne npeaena OrHECTOMKOCTH KeJ1€300e TOHHOI CTEHbI

3aoanue. OnpenenuTs MpeAesl OrHECTOWKOCTH IO MOTepe HEeCymeld CIIOCOOHOCTH Xkeie300e-
TOHHOM CTeHBI TONIHUHON 140 MM.

Jlano (Bapuant 1). [ImarhopMeHHOE ONMUpaHKe Yepe3 CIIOi IIEeMEHTHOTO pacTBoOpa. beToH Kiacca
B-30 ma m3BectHsskOBOM MieOHE. [IpomenT apmupoBanus L, = 0,5. Harpyska N = 2200 xH.

Pewenue. Tlo rpaduky, mpuBeIEHHOMY PHC., HAXOJUM Ha OCH OPAMHAT TOYKY, COOTBETCTBYIO-
mryro N= 2200 xH, 13 KoTopoii TpOBOIUM TOPU3OHTANb 10 IepecedeHus ¢ kpuBoi B-30 p,=0,5. U3

ATOW TOYKU MPOBOJMM HOPMaJlhb BBEPX JIO MEPECEUCHUS C TOPU3OHTAIBHOW OCHIO, 0003HAYaroIIeH
BpEMs1, H OTIPEJIEINsieM Mpe/iell OTHECTOMKOCTH, paBHBIA 90 MUHYTaM.
Omeem. 90 MUHYT.

I"Ina‘rcbopmeuuoe onupaHve Hepeas cnoi

LIeMeHTHOro pacrtaopa, MUuH :

N, KH/m 60 120 180 240
3000 T T - '
2800 H=1% 11.....

=Q5° .
2600 h1=0,1%
: - L B30
-

- 2200
2000
1800
16001 11 —19 N

1400 u=o.5%\\

1200 H=0.1% ‘B15
1000
800 ,

. =
600 N
400 11
200 ! 1+
) 60 120 180 240 300

i - dKecTtkoe. nnarpopMeHHoe ONUPaHNe, MUH

Puc. 2.1.
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Hcxoanble 1aHHbIE

Tabunuma 2.7

Bun ctpoutensHoit

Marepuan KOHCTPYKLHMH

HopmatuBHas Harpyska N,
kH/m

[TpoueHT apMupoBaHus

Tun onupaHust KOHCTPYKINUU

Bapuanr KOHCTPYKILUH Ua
1 Beron Ha M3BECTHIKOBOM IIICOHE, 2200 0,5
2 B-30 2500 0,5 JKectkoe mmardgopmMeHHOE ONUpaHe
3 2150 1
BeroH Ha M3BECTHSKOBOM LiIeOHE,
4 1500 0,1
B-15 N
5 1100 1 ITnatdopmenHoe omnmpaHue depe3 Cion Iie-
6 Beron Ha m3BecTHsAKOBOM IIeOHE, B- 1450 0,1 MEHTHOTI'O pacTBOpa
7 30 1600 0,5
8 1650 0,1
9 Beron Ha M3BECTHIKOBOM IICOHE, 850 0,5 JKECTKOE IWIAT(OPMEHHOE OTHPAHHG
10 CTeHa TONIIHHOMN B-15 900 1
11 140 mm (14 cm) 950 0,1
12 BeToH Ha M3BecTHAKOBOM I1lcOHE, B- 2200 1 TTnargopmeHHoe omHMpanyie Hepes cioi -
13 30 2000 0.1 MeHTHorI:) pacTBopa b b
14 1000 0,5
15 1200 1
16 Beron Ha M3BECTHAKOBOM IlIeOHE, 900 1 JKectkoe mmaropmMeHHOE ONUpaHIe
17 B-15 1300 0.1 [TnardopmeHHoe onmpaHue uepes3 cioil Le-
MCHTHOT'O pacTBOpa
18 BeToH Ha M3BECTHIKOBOM IEOHE, 2400 0,5 K
19 B-30 2300 0.1 €cTKOE IU1aT(hOPMEHHOE OIIUPAHUC
20 Beron Ha M3BECTHAKOBOM IlIeOHE, 1500 1 [TnardopmeHHOe oOrnmpaHue Yepe3 CJIOW Iie-
21 B-30 2450 0,5 MEHTHOTO pacTBopa
22 Beron Ha M3BECTHIKOBOM IICOHE, 1250 JKecTkoe MIaThOPVEHHOE OMUpaHHe
23 B-15 1400 0,1
24 Crena TommuHHOM 140 My Beron Ha M3BECTHIKOBOM IICOHE, 2250 1
25 (14 o) B-30 1550 0,1 Kecrkoe rmardopMeHHOE onMpaHye
26 Beron Ha M3BECTHIKOBOM IICOHE, 1400 1
27 B-15 1350 0,5 [TnardopmeHHoe onmpaHue uepes3 cioil Le-
28 1850 1 MEHTHOT'O pacTBopa
Beron Ha M3BECTHAKOBOM IlIeOHE,
29 B-30 1950 9,1 XKecrkoe marhopmMeHHOe onMpaHye
30 2150 0,5

39



2.7. Onpenesienue npeaesia OrHecTOMKOCTH JKej1e300e TOHHO KOJTOHHBI

3aoanue.
1. OnpenenuTh mpeaen OTHECTOMKOCTH Kene300eTOHHOM KoJToHHBI cedeHueM 400x400 MM.

Jlano (BapuanT 1).

Omnupanue matgopmenHoe. beron kinacca B Ha n3BectHsikoBoM mieOHe. [Iponent apmupoBa-
HUS [y = 3. Koadduument npomonsHoro msruda ¢ = 1. HopmatuBHas narpyska N= 3000 xH.

Pewenue. ] OpueHTUPOBOYHOTrO OTIPENENECHUS Mpesieia OTHECTOMKOCTH KOJOHHBI CIelyeT Ha
rpaduke (puc. 5) U3 TOUKH, COOTBETCTBYIOIEH oTHOImEeHHIO N/ = 3000 kH mpoBecTu Topu3oHTaIB
JI0 TepecedyeHus: ¢ KpuBo, cooTBeTcTBytomeid B u 1,=3%. Touka mepeceueHus >TUX JIUHUN TactT
3HaYEHHE Npeiena OTHECTOMKOCTH KOJIOHHBI, paBHOE 90 MUHYTaM.

Omesem. 90 MuHYT.

Ilpeaensl OrHECTOMKOCTH . XeNE306€TOHHBIX KONOHH
ceyeHUeM 400x400 MM U3 GeToHA Ha H3BECTHSIKOBOM

.- 1IeOHe :
N,/o, xH |
5000 uo5%— . :
R p=1%
NG R |
N ’ s
N N -
N S N 400
4000 AN h
NN
N AN NN
WUESNNA N
3000 - NN PR=3%
- ] a3 u=1,5% —
\\ . ™S ] ’
\1\\ u
~S (n=1%
p=39 7| T
2000 T /
p=1,5% —— =1%_

1000 ‘ k

h 4

20 40 60 80 100120 1, Mun

Puc. 2.2. Tlpeaen orHeCTOMKOCTH jKeIe300€ TOHHBIX KOJIOHH
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Y]

r

20 40 60 80100120140
Puc. 2.3. IIpemen orHecTOMKOCTH Kene300eTOHHBIX KOIoHH ceueHneM 400x400 MM 13 6eToHa

Ha TPaHUTHOM IIeOHE B 3aBHCHMOCTH OT MPOILIEHTa apPMUPOBAHUS |y, KJIacc OeToHa B,
HOPMAaTUBHOHM Harpy3ku N u ko3¢ uIreHTa NpoI0ILHOTr0 H3ruoa .
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Hcxoanble 1aHHbIE

Tabnuma 2.8

Bun ctpoutensHoit MATeDHAT KOHCTDVKLIIL Hopmarusnas Ipouent apmuposa- | KosdduimeHt npogonbHoro u3- | Tun onupaHus KOH-
Bapuant KOHCTPYKLIUH P pyKH Harpy3ska N, kH HUSA Uy ruba @ CTPYKLUHU
1 3000 3 1
2 BeToH Ha M3BECTHIKOBOM IIICOHE 4500 1,5 0,9
3 3000 3 1
4 3500 3 0,95
5 BberoH Ha rpaHuTHOM 1IEOHE 2000 1 0,8
6 2100 1,5 0,85
7 BeToH Ha M3BECTHIKOBOM IICOHE 2200 1,5 0,89
8 2300 1 0,95
9 Beron Ha rpaHUTHOM ICOHE 2600 3 !
10 2800 1 0,8
11 2900 1,5 0,85
12 BeToH Ha M3BECTHIKOBOM IIICOHE 2700 3 0,99
13 3100 3 0,88
14 3200 1 0,96
15 . s 5000 1,5 1
€TOH Ha TPAaHUTHOM IlleOHE
16 Komonna 400x400 mm P " 4100 L3 097 ILnargopmentoe
17 4000 1 0,94
18 BeToH Ha U3BECTHAKOBOM I1I€OHE 3900 1,5 0.95
19 3800 3 1
20 betoH Ha rpaHUTHOM IIEOHE 3000 1 0,95
21 BeToH Ha M3BECTHIKOBOM IIIEOHE 2200 1,5 0,89
22 2500 1,5 0,95
23 betoH Ha M3BECTHAKOBOM ITIcOHE 2200 I !
24 2000 1 0,8
25 1000 1,5 0,85
26 BeToH Ha M3BECTHIKOBOM IIICOHE 1200 I 0,99
27 900 1 0,88
28 1300 1 0,96
29 2400 1,5 1
30 BeroH Ha M3BECTHIKOBOM IIIeOHE 2300 1 0,8
31 1500 1 0,85
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2.8. PaccunTarh cHCTEMY MOJIHHE3AIUTHI
3adanue. PaccunTath CHCTEMY MOJTHAC3AIIUTEI.

Jlano (Bapmanrt 1). lupuna A=12 m; aqnuna L=24 wm; BeicoTa 3manus H=10 M; cpenHeronoBoe

YHCIIO yIapOB MOJHHI B 1KM 36MHOI MOBEPXHOCTH n=1; paHyc 30HBI 3aIIMTHI HA YPOBHE BBICOTHI
o0BekTa =20 M.

Pewenue.

PaccmoTpuM, Kakyro 30HY 3alllUTHl 00pa3yeT CTEPXKHEBOH OTIEIHHO CTOSIINH MOJHHUEOTBO
(puc. 2.4).

ho

rx

T
SSS ST S S S

1o

rx

Puc. 2.4. 3ona 3alUTbl OJUHOYHOI'O CTCPIKHCBOI'O MOJIHUCOTBOAa
1- rpaHulla 30HbI 3allIUTHI HA YPOBHE BHICOTHI 06’LGKT3; 2 —TO K€, Ha YPOBHEC 3CMJIH; h — BBICO-

Ta MOJIJHHCOTBOJA, ]’l() — BBICOTA KOHYCA 3alllUThI; H — BrICcOTA 3alumacMoro 06T>CKT3.; ry —paauyc 30-

HbI 3alITUTHI HA YPOBHE BBICOTLL 06’[;6KT3.; rp — paanycC 30HbI 3alIUThL 00BeKTa Ha YPOBHC 3€MJIN

Kaxk cinemyet u3 puc. 2.4, 30Ha 3aITUTHI JUTsI TaHHOTO MOJTHUEOTBO 1A TIPEICTABIIICT COO0I KOHYC
BBICOTOM /iy C PaliycoOM OCHOBaHUs Ha 3eMie 7. OOBIYHO BBICOTA MOJIHUEOTBOMA (/1) HE TPEBBINIACT
150 M. OcTanpHbIe pa3Mephl 30HBI B 3aBUCUMOCTHU OT BEJIMYUHEI (£, M) ciienytomue (Tabm. 2.9).

Tabnuma 2.9
IMapameTpsI 30HBI 32IUTHI A1 MOJTHUEOTBOAA
[Tapamerp, m Bennunna mapamerpa juist 30H
A b
ho 0,85h 0,92h
70 0,7h 1,15h
e 0,7(h — H/0,85) 1,5(h — H/0,92)

OxuaeMoe KoIu4ecTBO N MOpaXCHUN MOJIHUMEH B TOJl 3lIaHUH U COOPYKECHUH, HE 000pyo-
BaHHBIX MOJTHHUE3ANTUTON, BEIYHUCIIAIOT 110 (hOpMYyIIe
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N = (A+6-H)-(L+6-H)n-10"° = (1246-10) - (24+6-10) -1 - 10 = 0,006. (2.19)

Ecnom Benmumnaa N>1, ToO IpUHAMAIOT 30HY 3aIIUTH TUTIA A (CTENEHb HAIEKHOCTH 3aIIUTHI B
9TOM cliy4yae cocTaBisieT He MeHee 99,5 %). [Ipu N<1 npuauMmaroT 30Hy 3amuThl Tuna b (cTenens Ha-
JIS)KHOCTH ATOHU 3aiuThl — 95 % U BbIIIIE).

Tak kak N = 0,006<1, To 30HY cienyer BoIOUpaTh THNA b.
CyImecTByIOT TakXKe 3aBUCHMOCTH, TIO3BOJISIONINE, 33/IaBasCh pa3MepaMu 3aIUIaeMoro 00b-

CKTa (}’X n H), OMMpEACIIUTb BEIINIUHY h. DTa 3aBHCUMOCTh JJI 30HBI b umeer Bug

h=(ry+1,63H)/1,5 (2.20)
BricoTa OJUHOYHOI'O MOJIHUCOTBOAA
. 20+i,§3~10 242w

BeicoTa KOHYyCa 30HBI MOJIHUE3ALUThI ¥ PAANYC T'PAHUIBI 30HbI 3aLUTHI
hp=0,92 h=0,92-24,2=22.26 m (2.21)

ro=1,15 h=1,15-24,2=27,83 m (2.22)

Omeem. I'paHuUIIBl 30H 3aIIUTHI Ha BhIcOoTe 3maHus (1x=20 M) 1 Ha ypoBHE 3emir (rg = 27,83 M)

00eCIevrBaloT 3alUTY 3[aHUs OT OPAKECHUS MOJIHUCH MTPUHATON CUCTEMbI MOJTHHE3AIUTHI.
Taonuma 2.10
HCXOIIHLIC JAAHHBbIE

Ne [upuna, 4, Jmuna, L, Bricora 31a- CpenneromoBoe Paaunyc 30HBI
n/u M M Hus, H, M YUCJIO YIapOB 3AIUTEL, Fy, M
MOJIHMH, 1
1 12 24 10 1 20
2 24 48 45 3 60
3 36 60 50 6 55
4 48 36 60 9 50
5 60 12 40 12 45
6 12 72 30 1 40
7 24 192 20 3 30
8 36 84 13 6 25
9 48 252 18 9 20
10 60 96 16 12 28
11 36 300 15 1 23
12 24 108 50 3 70
13 12 324 45 6 65
14 48 204 30 9 60
15 60 120 18 12 30
16 24 348 30 1 40
17 12 132 40 3 45
18 48 240 60 6 50
19 60 288 50 9 55
20 36 144 45 12 60
21 24 336 18 1 20
22 60 216 13 3 25
23 12 156 10 6 20
24 36 360 20 9 30
25 48 276 50 12 70
26 60 168 16 1 28
27 24 312 15 3 23
28 48 228 30 6 60
29 36 180 18 9 30
30 12 264 45 12 65
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2.9. Paccuurarnp CHUCTEMY 3a3€MJICHUSA

3aodanue. Paccuntath cHCTEMY 3a3€MIICHUS.
Hano (Bapuant 1). £=0,5 m; =1,5 M; d=0,1 M; p =20 Om-M; Ryo=4,0 Om; z=5,0 M; K=1,75.
Pewenue.

JIns BBIYUCIIEHUS] CONPOTUBIIEHMS CUCTEMBI 3a3€MJIEHHS B OJHOPOJHOM TPYHTE NMPUHHUMAEM
3a3eMJIMTENb — CTEPIKHEBOM KPYIJIOTO ceueHus (TpyOuaThlii) B 3eMile.

1. OnpeﬂenﬂeM CONMPOTHUBJICHHUEC OJUHOYHOI'O 3a3€MIIUTECIIA.

p( 20 1 4t+€j 20 i 2-0,5+1 4-15+0,5
2 T 4r—v 0,5 8 01 2°4-15-05

R=0366| lg= -+ lg =0,366— “lg j=15,17 oM  (2.23)

C y4eTOM KO3(1)(1)I/IL[I/ICHT3 CC30HHOCTU ONPECACIISICTCA COIMMPOTUBJIICHUC 3a3CMIIUTCIIA B HaunboJee
TSAXKEIIBIX YCIIOBUAX

R'=R-K.~15,17-1,75=26,55 Om. (2.24)
rae K. — koadGuireHT ce30HHOCTH (MPHHUMAs B KaUueCTBE pacyeTHOU Hanboliee HeOIaronpHsTHYO

Benuuuny). K=1,75.
2. OnpenenseM MOTPpeOHOE KOIMYECTBO 3a3EMIIUTEICH C YUETOM SIBICHHS B3aMMHOTO DKPaHH-
poBanus Ryo; =4 Om.

R' 2655

Ruon
3. Paccuntaem COMMPOTHUBJICHUC COGI[HHHTCHBHOI\/’I I10JIOCHI

= 6,64 ~7 . (2.25)

2 2
Ry=0366—P—1g2tmon. _ 366 20 15229607 550
5,71 bh 5,71 © 0,04-0,5
rae b — mupuna nonockl, M; b=0,04m; i — riryOWHA 3aJ105KEHUS TTOJO0CKL, M; /1=0,5M.
4. PaccunTtbIBaeM JUIMHY TIOJIOCHI B P £ o =1,052(n—1). lom. =1,05:5:6=29,60 m.

5. C ygerom K03 dHITHEHTa CE30HHOCTH OTPEACIISICTCS COMPOTUBICHUE IMOJIOCH B Hamboee
TSDKETIBIX YCIOBUSIX

1
R =Ry K:=5,56-1,75=9,73 Om
6. CompoTHBICHHE 3a3€MIICHHS C YUYETOM MPOBOJUMOCTH COSAMHUTEIBHOM MOJIOCH ONMpeaes-
eTcs 1o opmyre

R'R\' 26,55-9,73 -
R'Mu +nn1p Ral  26.55:055+7-0,76-9,73

rae nrp — kKodpPuImeHT ucmonp3oBanus Tpyo (Tadm. 2.12);

R3:

327.

MNp — K03 GUIHEHT UCIIOIb30BaHKS COSIMHUTENBHOH mmoock (Tadi. 2.13).

Omeem. CucteMa 3a3eMJICHHS BKJIIOYAET 7 OJUHOYHBIX 3a3eMJIHUTENEH, 00bETMHEHHBIX COCIH-
HUTENbHON Mos10coii. CONPOTHBIIEHUE 3a3eMIISIOIIET0 KOHTYpa cocTaBisieT — 3,27 OM.
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Hcxoanbie JaHHbIE

Taonuma 2.11

Ne i/ R t,M d,m p,OMM Ryon OM M K.
1 0,5 1,5 0,1 20 4,0 5,0 1,75
2 0,5 1,5 0,1 26 4,0 5,0 1,75
3 0,5 1,5 0,1 32 4,0 5,0 1,75
4 0,5 1,5 0,1 38 4,0 5,0 1,75
5 0,6 1,5 0,1 44 4,0 5,0 1,75
6 0,6 1,5 0,1 50 4,0 5,0 1,75
7 0,6 1,5 0,1 56 4,0 5,0 1,75
8 0,7 1,5 0,1 63 4,0 5,0 1,75
9 0,7 1,5 0,1 69 4,0 5,0 1,75
10 0,7 1,5 0,1 75 4,0 5,0 1,75
11 0,8 1,5 0,1 81 4,0 5,0 1,75
12 0,8 1,5 0,1 87 4,0 5,0 1,75
13 1,0 1,5 0,1 94 4,0 5,0 1,75
14 1,0 1,5 0,1 100 4,0 5,0 1,75
15 1,5 1,5 0,1 106 4,0 5,0 1,75
16 1,5 1,5 0,1 112 4,0 5,0 1,75
17 2,0 1,5 0,1 118 4,0 5,0 1,75
18 2,0 1,5 0,1 124 4,0 5,0 1,75
19 2,5 1,5 0,1 130 4,0 5,0 1,75

20 2,5 1,5 0,1 137 4,0 5,0 1,75
21 3,0 1,5 0,1 143 4,0 5,0 1,75
22 3,0 1,5 0,1 149 4,0 5,0 1,75
23 3,0 1,5 0,1 155 4,0 5,0 1,75
24 3,5 1,5 0,1 161 4,0 5,0 1,75
25 3,5 1,5 0,1 167 4,0 5,0 1,75
26 3,5 1,5 0,1 173 4,0 5,0 1,75
27 4,0 1,5 0,1 180 4,0 5,0 1,75
28 4,0 1,5 0,1 186 4,0 5,0 1,75
29 4,0 1,5 0,1 192 4,0 5,0 1,75
30 4,0 1,5 0,1 200 4,0 5,0 1,75

Tabauma 2.12

Kos¢punuenr ncnosin3opanus Tpyo

3a3eMJINTENH B pAL
OTHOIIICHUE PACCTOSTHUS MEKIY Uncno Tpy6, Koo duimenT Hemomp3oBanmus,
3MEKTPOJaMHU U UX JUTHHE ( Z_
[ ¢ ) n nrp
1 2 0,84-0,87
2 2 0,90-0,92
3 2 0,98-0,95
1 3 0,76—0,80
2 3 0,85-0,88
3 3 0,9-0,92
1 5 0,67-0,72
2 5 0,79-0,88
3 5 0,85-0,88
1 10 0,56-0,62
2 10 0,71-0,77
3 10 0,79-0,83
1 15 0,51-0,56
2 15 0,66—0,73
3 15 0,76-0,80
1 20 0,47-0,50
2 20 0,65-0,70
3 20 0,74-0,79
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Tabnuma 2.13
Ko3¢dunmenTsl Henoab30BaHus COeIHHATEILHOM M0JI0CHI (1),)

OTHOIIEHUE PACCTOSAHUI Ynciio BEpTUKAIBHBIX JIEKTPOJOB B Psilt

MEXy BEpTUKAIbHBIMU

UIEKTPOJAMH K UX JIIMHE 2 4 6 10 20 40 60 100
1 0,85 0,77 0,72 0,62 0,42 - — —
2 0,94 0,80 0,84 0,75 0,56 - — —
3 0,96 0,92 0,88 0,82 0,68 - - -

2.10. PaccyuTaTh cHCTeMY 3aHyJICHUS

3aodanue. Paccuutath CHCTEMY 3aHYJICHU.

Jlano (Bapuant 1). k, k03pdunuent vanexuoctn=3; P,, MOIIHOCTb BHCKTpOHBHFaTeHH:15-103
Brt; ¢ ,mnHa poBoja B mpeaenax ydactka=50 wm; Uy, basuoe nanpsokenue=220 B; D, nuameTtp mpo-
BOJA B MOABOAAIEM Kabeme=6-10" w; Prpos, YACIBHOC COMPOTHBICHHE ATFOMHHUEBOTO MPOBOJHUKA=

-8 7 o
2,53-10" OM:M; pcr, — yaenpHOe conpotuBienue ctanu=1-10"" Om-M; Hy/leBO# MPOBOAHUK — TpyOa.
Pewenue.
1. OnpenenseM HOMUHAJIBHBIN TOK JIEKTPOIBUTATEIS

P 103
L= —2 = 15107 227 A (2.26)
3We  3-220
Inyex =314=3-22,7=68,1 A, (2.27)
Les=1,5lnye = 1,568,1=102,15 A. (2.28)

2. PaccunThiBaeM aKTHBHOE COITPOTHUBJICHHUE AJIIOMUHUEBBIX ITPOBOJOB

2,53-107° .50
2,8-107°
riie S=zD/4 = (3,14-36-10'6)/4z2,8-10'5 M’ — MIOMIAb CeUeHNS Kabes, M’

3. BelunciseM akTHBHOE COMPOTHBIIEHHE HYJIEBOTO TIPOBOIHHKA

Ry=prpos. £ /S- =0,045Om. (2.29)

0 1-1077.
R —Pcr !t _1:1077:50

- =13,4-1072 =134 Om (2.30)
Sy 3,73-107

4. PaccumThIBaeM IIOMIAIE TIOTIEPETHOTO CEUCHUS TPYOBI

2
Stp. =%(D2TP, ~d*1p. )=%((5 : 10‘3) - (4,5 : 10‘3)2J ~3,73-10 " (2.31)

5. OmpeaernseM COMPOTHUBIICHUE B3aNMOWHTYKITUH MEK Ty TIPOBOIAMH

Xp=opgl/nIn(26/D)=

314-47-10~7 -50 .111[2‘5‘10_3
T

6107
rae po=4nl 0_7 — abcommoTHas! MarHUTHAsI IPOHULIAEMOCTB BakyyMma, [ H/M;
O — pacCTosIHUE MEKITY POBOIAMH (<5 MM), M;

w=2mf=2-3,14-50=3 14 pa/c — muKIMyIecKas 4acTota..
6. Beruucisem mojiHoe CONMPOTUBIICHUE METIIN «(a3a-HyIIb»

]Z 32.1073 Om, (2.32)
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_ 2 2 _ 2 3P _
Zi=(Ry + Ry)” + X1” =1(0,045+134)" +(32-107 | =139 Om. (2.33)
7. OnpeﬂenﬂeM TOK KOPOTKOI'O 3aMbIKaHU A

_ Yy _ 220
Zr/3+Zy  1,037+139

=90,65 A. (2.34)

Iy

8. OmpezernseM COOTBETCTBHE YCIOBHIO [y » =k [yy; 90,652>3-22,7.

Omeem. IlprHuMaemast cuctemMa 3aHyJIEHUs YIOBIETBOpseT ycinoBuio 90,6523-22.7.
Ecnu ycnoBue He BhIONMHSETCS, TO 000pyJOBaHUE HENb3sl OyAET HCIOIb30BaTh, B BUAY YacCTOTO
JIO)KHOTO cpabaThIBaHMS aBTOMATA.
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Hcxoanble 1aHHbIE

TabOnuma 2.14

!
K D, nuametp Prpos»
e MommHocTh JUIMHA Ugp, po Per.
‘E k, kooppu- Tpanchopmaropa, P, mommocTs mpoBona B| (asHoe 1POBOAA B | YACITLHOE COMPO- YAEIBHOE CO- . IIpumeuanue,
g | WMeHTHA- | ;g onpenenenus |IEKTPOABHIaTENs TTOBOAS- | TUBJICHHE AFOMU- Hynesoit ipoBouik
[5S] npeaeiax HaIpsxKe- MMPOTUBJICHUC M
m JCXKHOCTU BT ICM KaGene, HHMEBOI'O IMPOBOJ-
Z/3, kB A ydacTka Hue,B M crammm, OM-M
M Huka, OM-M
Tpy6a 3
3 3 8 7 D=5-10°
1 3 25 15-10 50 220 6-10 2,53-10 1-10 Sup. =§(D2Tp. —dsz.) d=4.5.10°
IMonoca =5.10"
3 -3 -8 -7 a
2 3 30 25-10 45 220 6-10 2,53-10 1-10 S, =a-b b=12-10°
3 3 40 10-10° 20 220 6-10” 2,53-10° 1-107 Tpyrok Sy, = c? c=6-10°
Tpy6a D =610
4 3 50 5.10° 15 220 6-10” 2,53-10° 1-107 g T (Dz 2 ) d=510"
™. = TP. —d “TP.
3 3 3 7 _ a=6-10"
5 3 63 20-10 25 220 6-10 2,53-10 1-10 Ionoca S, =a-b 14107
6 3 100 35.10° 10 220 6-10° 2,53-10° 1-107 Tpyrox Sy, = c? c=710"
Tpyba D =8-107
7 3 160 15-10° 30 220 6-10° 2,53-10° 1-107 g T (Dz 2 ) d=6,7-10"
. = \D7TP. —d~Tp.
3 3 3 7 _ a=8-10"
8 3 250 30-10 40 220 6-10 2,53-10 1-10 Honoca S, =a-b b=16.10°
9 3 320 25.10° 35 220 6-10° 2,53-10°® 1-107 Mpyrox Sy, = c? c=8-10"
Tpy6a 3
3 3 8 -7 D :1010-
10 3 400 10-10 65 220 6-10 2,53-10 1-10 Sup. = g (Dsz. 3 dsz.) 4-82-10°
3 3 8 7 _ a=9-107
11 3 560 5-10 12 220 6-10 2,53-10 1-10 Tonoca S, =a-b b=18.10°
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12 630 20-10° 31 220 6:10° 2,53-10° 1-107 Tpytok Sy, =c’ ¢=9-10"
Tpy6a D=12-10"

13 750 35.10° 60 220 6-10° 2,53-10°® 1-107 g T (Dz 22 ) d=9,9-10°
3 3 8 7 _ a=10-10"

14 1000 30-10 42 220 6-10 2,53-10 1-10 Monoca Sy, =a-b b=20-10"
15 25 15-10° 17 220 6-10° 2,53-10° 1-107 Tpytok Sy, = c? c=10-10"
Tpy0a D =14-10"
3 3 -8 107 - 103

16 30 25.10 24 220 6-10 2,53-10 1-10 S, =%(Dzm _dzTP') d=11,5-10
3 3 8 7 _ a=1 1'10_3

17 40 10-10 39 220 6-10 2,53-10 1-10 Homnoca S, =a-b 5=22.10°
18 50 5-10° 48 220 6-10° 2,53-10° 1-107 TpyTok Sy, = c? c=11-10"
TpybGa 3

3 3 5 a7 D=16-10
19 63 20-10 11 220 6-10 2,53-10 1-10 S, =%(Dzm B dsz,) d=132.10°
3 3 8 7 _ (1212'10-3

20 100 3510 62 220 6-10 2,53-10 1-10 Tonoca S, =a-b 5.10°
21 160 15-10° 23 220 6-10° 2,53-10° 1-107 TpyTok Sy, = c? c=12:10"
Tpy6a D=18-10"

22 250 25.10° 51 220 6-10” 2,53-10°* 1-107 g _T (D2 72 ) d=15-10"
3 3 8 3 _ a=13-10"

” 320 10-10 5 220 6-10 2,53-10 1-10 Tonoca Sy =a-b b=30-10"
24 400 5:10° 13 220 6:10° 2,53-10° 1-107 Tpytok Sy, =c’ c=14-10"
Tpy6a 3

3 3 108 107 D =20-10

25 560 20-10 56 220 6-10 2,5310 1-10 S, =§(D2Tp. _ dsz.) =17-10°
3 3 8 7 _ a=18-1 0_3

26 630 35.10 9 220 6-10 2,53-10 1-10 Ionoca Sy =a-b b=35.10°
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27 3 750 30-10° 21 220 6-10° 2,53-10°® 1-107 TpyToK Sy, = c? c=15-10"
TpybGa 3
3 3 8 7 D =22-10
28 3 1000 15-10 34 220 6-10 2,53-10 1-10 S, :%(D2TP. ~ dsz.) 4-18.8.10°
3 3 8 7 _ a=20-10"
29 3 63 10-10 46 220 6-10 2,53-10 1-10 Honoca Sy =a-b b=10.10°
30 3 400 5-10° 8 220 6-10° 2,53-10® 1-107 Tpytok Sy, = c? c=16-10"
Tabnuma 2.15
CO]’[pOTl/lBJ'leHPIe OI[HOﬁ 00MOTKH Tpaﬂcq)opmaTopa
MoHocTb MoHocTb
tpaHcdopmaropa, KB A Z+/3, Om tpaHcdopmaropa, KB A Z+/3, Om
25 1,037 250 0,104
30 1,11 320 0,0847
40 0,649 400 0,060
50 0,722 560 0,071
63 0,412 630 0,040
100 0,266 750 0,0364
160 0,162 1000 0,042
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2.11. OnpeneJieHHe BO3MOKHOCTH IPUMEHEeHHs (110 YCJIOBHIO 0€3011aCHOCTH)
3aHYyJICHHBIX M 3a3eMJICHHBIX 3JIeKTponoTpeduTeJiei, HoAKII0UYeHHbIX
K Tpex(a3Hoil 4eThIPeXNPOXOIHOI CeTH ¢ 3a3eMJICHHOH HelTpaJIbIo

Ha puc. 2.5 m3o0paskeHa 31eKTprdeckast ceTh ¢ 3a3eMiieHHoN HeTpanpio (~ 380/220 B), ot koTo-
poti noyyarotr nutanue 100 snekTpomBUraTenei 1exa MPOMBIIUICHHOTO MPEANPUSTHS, HMCIOIIUE HOP-
MaJIbHO BBITIOJIHEHHOE 3aHyJIeHHe KopirycoB. OT 3TOH e CEeTH IMoNydaeT MUTaHue yAaIeHHbBI Ha 3HAYH-
TEFHOE PACCTOSHUE OT IleXa ONWHOYHBIN 3iekTpoasuraTes Ne 101, yCTaHOBICHHBIM Ha OTIEIEHOM
CTaHKe, HallpUMep, Ha muwiopame. BBUTo perieHo He TSHYTh HYJIEBOH MPOBOJ JI0 YAAICHHOTO JJICKTPOIBHU-
rarens Ne 101, a npuMEHUTH 3alIUTHOE 3a3EMIICHUE €r0 KOpITyca.

Cormmacao IIYD pabouee 3azemiieHHE HEWTpanmw TpaHCPOpMaTropa HMMEET CONPOTHUBICHUE

re=4 Om. 3azemiienne snektpoaBuratens Ne 101 7= 0,4 Om. Ilpu ciayuaiinom 3ambikaamnm (mpobdoe
W30JIIIMHN ) oqHON m3 (a3 B dnekTpoapurarene Ne 101 aBapwifHBIH TOK OyIeT BO3BpAmIaThCs B TPaHC-
dhopmaTop depes 3eMITI0 M pabodee 3a3eMieHUE HeHTpamu ry (cMm. puc. 2.5). Ilpu 3ToOM OTKITIOUeHHE

anektponBuratesneit Ne 1-100 He mpou3oHAeT, MOCKOIbKY METaNIMYECKas CBS3b KOPITyca 3JEKTPO-
nsuratens Ne 101 ¢ HeliTpanbio TpaHCQOpMaTOpa OTCYTCTBYET.

* - ——

[ ] [ ] [
ro
X~
\\\\\\Ngl Ne 2 Ne 101 _~
T——_ - rs

Puc. 2.5. Onexrpudeckas ceTh ¢ 3a3eMJIIEHHOW HENTpaJIbiO

3adanue. OnpenenuTh BO3MOXHOCTH MIPUMEHEHHUS (110 YCIOBHIO 0€30MaCHOCTH) 3aHyJICHHBIX
Y 3a3€MJICHHBIX DJICKTPONIOTPEOUTENCH, TOAKIIOYEHHBIX K TpeX(Pa3HOil YeThIPeXIPOXOIHON CETH C 3a-
3€MJICHHOU HEUTPAIIBIO.

Hano (Bapuanrt 1). Hanpsokenue dasel, Ug = 220 B; ry = 4 Owm; 13 = 0,4 Om; conpotusienue
yenoseka, Rq= 1000 Om; conpotunenue noiua, rp= 500 OM; conporusienue o0ysH, rog= 2500 Om.
Pewenue.

1. Onpenenum cyMMapHOE CONPOTUBIICHHE MYTH MPOXOKIACHHUS TOKA K HEHTpaJIM BTOPUYHOM
00MOTKH TpaHChOopMaTopa IMpHu Mpodoe U30IAIINN OTHOM u3 (a3 Ha nekTpoasurarere Ne 101.

’y =ty +rs=4+04=44 Om (2.35)

2. OnpenenyM BEIUYMHY aBapUHHOTO TOKA.

]aB=U—¢:@=50 A (2.36)
ry 44
3. OnpeaenumM BeTUINHY HAIIPsDKEHUS Ha Kopityce dekTpoasuraters Ne 101,
UKOp 101 :[aB ‘7'3 2500,4220 B (237)
4. OnpenenyM BEIMYHUHY HANPsDKEHUS Ha Kopirycax dekrpoasurateneit Ne 1-100.
UKOp 12100 =1as "7u =50-4=200 B (2.38)
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5. Onpenenum BeTUUUHY TOKA, IPOXOMAALIEIO Yepe3 YeJOBEKa, IPUKOCHYBIIETOCS K OTAEIb-
HOMY aBapuiiHOMy nBuraremnto NelO1.
1‘1101 = UKOplOl /(Rq + I"H + 1"06 + I”H):

2.39
=20/(1000 + 500 + 2500 + 4) =0,004995 A =4,995 MA=5 MA (2-39)

OmacHBIM JIs YeJTOBEKA CUUTACTCS TOK, PAaBHBIN 5 MA.
6. OmpenenuM BeMUYMHY TOKa, MPOXOAALIETO Yepe3 YeloBeKa, IPUKOCHYBIIETOCs K JII0O0MY
3aHyseHHOMY asurateinto Ne 1-100.

L4y 100 = Uxopi-100 (Ry + 71y + 7o +1,) = (2.40)
=200/(1000 + 500 + 2500 + 4) =0,04995 A =49,95 MA=50 A ’

[Ipu nauTETPHOM NPOXOXKIEHHUM TOKa depe3 yesoBeka BenuuuHoi 25-50 MA BO3MOXXEH
CMEpPTEIbHBIN UCXO/I.
Omeem. IlpuMeHeHNe 3a3€MJICHHBIX U 3aHYJIEHHBIX 3JIEKTPOJBHUraTelIel B TAKOW CETH HE J0-

IyCTUMO, T. K. [ ~5 MA; 1, 90 ®50 MA.

1101 -1
[Ipu pacuerax 10 BapuHaHTaM HMCIOJb3YIOTCS MOCTOsiHHBIC 3HadeHus: Uy=220 B; ry=4 Owm;

R4=1000 Om 1 nepemMeHHbIe, TpUBeACHHBIE B Ta0d. 2.16.

Tabnuma 2.16

HMcxonanblie JaHHBIE

Ne Bap-Tta 7y u o
1 0,4 500 2500
2 2.4 500 2500
3 3,6 500 2500
4 1,6 500 2500
5 1,2 500 2500
6 3,2 500 2500
7 2,8 500 2500
8 0,8 500 2500
9 2.4 0 2500
10 3,6 0 0
11 1,6 0 0
12 1,2 0 0
13 0,8 0 0
14 2,8 0 0
15 3,2 0 0
16 1,2 50000 25000
17 1,6 50000 25000
18 3,6 50000 25000
19 2,4 50000 25000
20 0,4 50000 25000
21 2,8 50000 25000
22 3,2 50000 25000
23 1,2 25000 5000
24 1,6 25000 5000
25 1,2 25000 5000
26 3,2 25000 5000
27 2,8 25000 5000
28 0,8 25000 5000
29 2,0 100000 45000
30 4,0 100000 45000
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31 2,0 100000 45000
32 1,2 100000 45000
33 3,2 100000 45000
34 2,8 100000 45000
35 0,8 100000 45000

2.12. OnpenesieHne 3KOHOMHYeCKOi 3 (PeKTHBHOCTH TPOEKTA

3adanue. OIEHUTh YKOHOMHYECKYIO 3((PEKTUBHOCTH MPOEKTA MO 0OECIEUYCHHUI0 Oe30TacHo-
CTH TEXHOJIOTHYECKUX TPOIIECCOB U MPOU3BOJICTB, UCIOIB3Ys MMOKA3aTEIN YUCTOrO JTUCKOHTUPOBAH-
Horo noxoja (Y1) m uanexca noxomnoctu (MJ1), ecnm:
Jlano (Bapuant 1). [To mepBoMy romy peaim3aIiuy MpoeKTa MOTydeH SKOHOMUIECKUN Pe3yilhb-

Tat (Jp1) B pasmepe 300000 py0O., npu Tekyumx 3atparax (3r1) B pasmepe — 230000 py0.

[To BTOpOMY TOIy peanu3aluu INPOEKTa MOJNy4EeH dYKOHOMHUYECKHHA pe3yiabrar (Dp2) B pasmepe

350000 py0., npu Tekymux 3atparax (3r2) — 280000 pyo.
Jlnst peanu3aiiii OXPaHHBIX MEPOIPHITHI MOTPEOOBAIHUCH TIEPBOHAYATIBHBIC KAUTAIbHBIC BJIO-

xenus (Ky) B pasmepe — 110000 py6. B pacuere mpumute kod3p¢dunuent auckontupoBanus (E) —

0,08.

Pewenue. Ynctorit ,Z[I/ICKOHTI/IpOBaHHBII‘/'I A0X0J OPCACIIACTCA

1

1

U= ~371)——5+0Op2 ~312) —— ~Kp, (241
(1+E) (1+E)
1 1
qzu1=(300000—23000®--——————7;+(350000—28000®- - —110000=24815 py6
(1+0,08) (1+0,08)
Munexc 10X0IHOCTH ONpEACIISIETCS
1 1
(Op1 - 3T1)‘ﬁ +(3p2 - 3T2)'ﬁ
T = (d+E) (1+E) (2.42)
Kn
1
(300000 —230000)- 1+ (350000 — 280000)-
140,08
U = (1+0,08) =1,23.
110000
Omeem. Y] = 24815 pyonei, U] = 1,23.
Tabnuma 2.17
HMcxoanble JaHHBIE
WcxoaHblie JaHHBIC
BapuanT 1 ron 2 rox
R 3 N 3

1 300000 230000 350000 280000

2 300100 250000 360000 280000

3 300050 240000 340000 250000

4 300250 230000 350000 300000

5 300200 250000 350000 280000

6 310300 230000 372000 335000

7 450200 250000 350000 330000

8 320000 250000 350000 300000

9 320100 250000 350000 300000

10 320200 250000 350000 290000

11 320300 250000 350000 285000
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12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30

320400
320500
320600
330000
340000
340200
340300
340400
340500
340600
340700
340800
420000
421000
421500
467890
430700
320450
470800

250000
250000
250000
250000
250000
250000
250000
250000
250000
250000
320000
330000
410000
400000
390000
450000
400000
250000
400000

360000
360000
360000
360000
360000
360000
370000
370000
370000
370000
370000
370000
370000
370000
380000
380000
380000
380000
380000

280000
275000
270000
265000
260000
255000
250000
245000
240000
235000
230000
225000
220000
215000
210000
205600
200000
250000
320000

2.13. OnpeneJieHHe TOI0BOT0 IKOHOMHYECKOT0 d(p(pexkTa U Cpoka OKYNAeMOCTH KANMUTAIBHBIX

JIONOJTHUTEIbHBIX BJIOKEHUI

3adanue. OnpenenuTs rofgoBoil dkoHOMHYEeCKHi d(hdekT (D) U CPOK OKYIAeMOCTH JTOTIOHH-

TETHHBIX KaMUTATLHBIX BIOKEHUN (T o).

Jlano (Bapuant 1). Peanuzanust MeponpusITHil MO YIIyULICHUIO YCIOBUH TPyAa OCHOBHBIX IPO-
M3BOJICTBEHHBIX pabOYMX MO3BOJIMIIA YBEIUYUTH MPOU3BOAMTENBHOCTh TPYAA M CHHU3HUTH YACIHHYIO

cebecronmocTh npoaykiuu ¢ 150 py6. (Cp) mo 140 py6. (Cy), npu rogoBOM 00beMe MPOU3BOICTBA
(mocme peanmmzanuu meponpustuii), N — 100000 1mT., pa3Mep JTOMOITHATEIHHBIX KaTUTAIBHBIX BIIOYKE-

auii (K) cocraBmt — 300000 py0.

Pewenue. I'onoBoit sxoHOMUYeCKUi 3QPEKT OT CHIKEHHSI ce0ECTOMMOCTH T'OJIOBOTO BBITYCKa
MPOIYKIIUU

D =(C; —Cy)- N = (150-140)-100000=1000000 py6.

CpOK OKYIIa€MOCTH OOIOJHUTCIIbHBIX KallUTaJIbHBIX BIIOYKCHUU

Omegem. Or = 1000000 pyoueit, Togk = 0,3 rozaa.

K 300000

5T 71000000

b

(2.43)

(2.44)
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Tabnuma 2.18
I/ICXOI[HLIC JaHHBbIC

Bapuant Ucxomnple naHHBIE
C; C, K

1 150 140 300000
2 149 120 310000
3 148 130 400000
4 145 140 320000
5 144 130 330000
6 139 134 350000
7 120 110 1200000
8 111 105 3000000
9 110 105 2500000
10 90 85 1400000
11 80 75 1300000
12 75 70 1700000
13 70 65 900000
14 65 63 800000
15 60 56 600000
16 55 42 550000
17 50 44 700000
18 45 40 800000
19 40 34 900000
20 35 33 1000000
21 34 32 800000
22 33 29 700000
23 32 29 600000
24 31 28 550000
24 30 28 500000
26 121 110 400000
27 122 110 700000
28 123 110 800000
29 124 110 1600000
30 125 110 2200000

2.14. OnpeneJieHHe BpeMeH! Ha4a1a paiuoaKTHBHOIO 3apaskeHUs] TEPPUTOPUH NPOMBILIJIEHHO-
ro 00beKTa 0T Ha3eMHOI'0 SIAEPHOT0 B3PhIBa

3aoanue. Onpenenuts BpeMsl Hadaja pajiuoakTUBHOIO 3apaKeHUs] TEPPUTOPUH IPOMBIIIICHHO-
ro 00bEKTa OT HA3eMHOTO SIIEPHOI0 B3PbIBA, HAXOISIIETIOCS HA OCH PacIpOCTPAaHEHUS paANOAKTUBHO-
ro obnaka.

ano (Bapuant 1). Y nanenue npomsliieHHoro oobekta ot S.B. — L = 20 kM. CxopocThs cpel-
HEro BeTpa B cioe V' =25 xM/4.

Pewenue.

t= L = 20w =0,8 9 unu 48 MuH. (2.45)
Vo 25 xm/a

Omeem. Bpems Hauana palnOaKTUBHOTO 3apaxeHus 48 MUHYT OT BPEMEHH JIEPHOrO B3pHIBA.
Tabnuuma 2.19
HMcxoanblie JaHHBIE

Bapuanl  PaccrosiHue, kM CkopocTtb BeTpa, kM/u | Bapuanr | Paccrosinue, kM |[CkopocTh BeTpa, KM/4
1 20 25 16 75 100
2 30 50 17 85 25
3 40 75 18 95 50
4 50 100 19 105 75
5 60 25 20 115 100
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6 70 50 21 125 25
7 80 75 22 130 50
8 90 100 23 135 75
9 100 25 24 140 100
10 120 50 25 145 25
11 25 75 26 150 50
12 35 100 27 155 75
13 45 25 28 160 100
14 55 50 29 165 25
15 65 75 30 170 50

2.15. Onpenenenue 10361 00/Jy4YeHUsI MIEPCOHAJIA, POAOIKAIOIIET0 PAd0TATh
HA NMPOMBILIJIEHHOM 00beKTe Mocje PATHOAKTHBHOI0 3arpsA3HEHUs] TEPPUTOPUH

3adanue. Onpenenuts 103y 0OIyUYEeHUs MEPCOHANa, MPOA0IIKAIONIET0 paboTaTh HA MPOMBIIL-
JICHHOM O00BEKTE MOCJIe PaIHOAKTUBHOTO 3arpsA3HEHUs TEPPUTOPHH.
Hano (Bapuant 1). CpenHsisi MOLIHOCTb J03bI MOHU3UPYIOIIET0 M3JIYy4EHUS Ha TEPPUTOPUU

IPOMBILLIEHHOTO 00beKTa — Pcp=1 p/d. [IpoA0IDKUTENLHOCTE POU3BOJICTBEHHOM e TeNbHOCTH T=8

4. YCIoBUS IPOU3BOJICTBEHHOM AESITEIbHOCTH — MPOMBILNUICHHBIC 31aHus Kocy = 7.
Pewenue.

A

_Pcp T
KOCJ]

1-8
=—=114p.
- p

Omegem. llepconan nonyuut 103y ooirydenus /[ = 1,14 penrrena wiu 0,014 3uBera.
Ta6numa 2.20

HUcxoanbie 1aHHbIE

(2.46)

Bapuanr Pep, p/a T4 Kocn Bapuant Pcp, p/a T,4q Kocn
1 1 8 7 16 0,1 6 7
2 5 4 2 17 0,15 4 2
3 10 6 1,5 18 0,2 8 1,5
4 15 8 7 19 0,25 6 7
5 20 6 7 20 0,3 4 2
6 2 2 7 21 0,35 8 15
7 3 8 2 2 0.4 4 7
8 4 6 1,5 23 0,45 6 2
9 5,5 5 7 24 17 8 1,5
10 0,5 4 2 25 18 5 7
11 0,7 7 1,5 26 19 7 2
12 1,5 8 7 27 22 6 1,5
13 12 6 2 28 3,5 4 7
14 13 4 1,5 29 4,7 8 2
15 16 8 7 30 3,7 5 1,5

2.16. Onpenesnenue 10361 00JYUYEHHUsI IPH IBAKyaIUH
¢ 3apa)KeHHOW TEPPUTOPUH

3aoanue. Onpenenutb 103y 00Jy4YCHHS, IEPCOHATA MPOMBIIUIECHHOIO 00BbEKTa TPU JBaKya-
[IUU C 3apaXKCHHON TeppuUTOpHH (IBaKyallus Ha TPAHCIIOPTE B OJIUH PEIic).
Jlano (Bapmant 1). Iymaa mapmipyra 3Bakyanmun — L = 10 kM. CpexHsisl CKOPOCTh TBIKCHUS
TpaHCIopTa npu 3Bakyaruu — V' = 50 km/4. CpeHss MOIIHOCTh J103bI HOHU3UPYIOLIETO U3ITyUeHUS

Ha mapuipyte — Pcp = 0,5 p/u. Koaddunument ocnabnenns tpancnopra Koy = 2.

Pewenue.

ﬂ_

Pcp'T_ Pcp'L ~05-10

Kooy V- Kooy 50-2

=005 p

(2.47)
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Omesem. llepconan moxy4aut no3y oonydenus /{ = 0,05 penrrena wiu 0,5 munm 3uBera.
Tabnuma 2.21

HMcxoanblie JaHHBIE

Bapuanr | Py, p/a L, xm V, xm/4a Kocn Bapuanrt | Pp, p/u L, xm V, xm/4a Kocn
1 0,5 10 50 2 16 0,27 13 30 1,5
2 1 15 50 1,5 17 0,35 14 35 2
3 1,5 20 50 2 18 0,45 18 50 1,5
4 0,1 25 30 2 19 0,55 22 45 2
5 0,2 30 30 1,5 20 5 24 30 1
6 0,3 35 40 2 21 3,5 30 45 1
7 0,4 40 40 1,5 22 3,8 35 30 1,2
8 0,6 50 50 2 23 4 20 50 2
9 0,7 40 30 1,5 24 4,5 25 50 2
10 0,8 25 45 2 25 4,6 40 50 2
11 1,9 30 35 2 26 2,8 45 40 1,5
12 0,9 15 45 1,5 27 8 48 50 2
13 2,1 20 35 2 28 8,5 50 50 1,5
14 2,3 14 40 2 29 7,5 60 50 2
15 2,5 10 45 1,5 30 7,3 50 40 2

2.17. OnpenesieHne MOITHOCTH X03bI H3Ty4YeHUS
HA TePPUTOPUH MPOMBIILIEHHOT0 00beKTa

3aodanue. OnpenenuTh MOITHOCT 03B U3TyUYEHUS HA TEPPUTOPUH MPOMBINIICHHOTO 00BEKTa,
€CJIM U3BECTHA MOIIHOCTb J103bl, u3MepeHHas B [IPY Ha 3Toii TeppuTopum.

/ano (Bapuant 1). MownocTs 10361 u3nydenus B [IPY — Pre, = Smp/u. Kooduument ocnad-

nerus [IPY — Ky = 20.
Pewenue.

P

Tep

ZPHPy 'KOCJ'I 25202100Mp/q

(2.48)

Omeem. MOIIHOCTD 103l U3JTy4EHHUs HA TEPPUTOPUH Prep = 100 Mp/u rin 0,1 M3uBept/yac.
Tabnaunpa 2.22

HMcxoanblie JaHHBIE

Bapuaut Prep, Mp/4 Kocn Bapuant Prep, Mp/4 Kocn
1 50 20 16 165 100
2 60 50 17 170 25
3 70 75 18 200 50
4 80 100 19 250 75
5 85 25 20 300 100
6 90 50 21 350 25
7 100 75 22 400 50
8 110 100 23 450 75
9 125 25 24 490 100
10 130 50 25 520 25
11 135 75 26 560 50
12 140 100 27 600 75
13 150 25 28 635 100
14 155 50 29 700 25
15 160 75 30 745 50
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2.18. PacyeT mpu3eMHO# KOHUEHTPAUMH NBLITH

3aoanue. Paccunrathb MNPU3EMHYI0O KOHLICHTPAILUIO IbUIN Cl B TOYKCE, paCHOJ’IO)KeHHOfI Ha pac-

CTOSIHUM X| OT WCTOYHHMKA 3arpsi3HEHUs M HaxXOIUMHCS Ha BEeTpoBOM ocu. JlaThb caHUTapHO-
TUTUEHUYECKYIO OILIEHKY KauecTBa BO3YIIHOW Cpejibl Ha yKazaHHOM paccTosgHuu ¢ yuetoM [TJIK mbui B
aTMOC(hepHOM BO3IyXe, PaBHOH 0,5 MI/M’ .

Jano (Bapuanrt 1). X] =600 M; mapamerps ucroununka: H=20 m; D=0,5; T, =30 °C; 0p=13
Mm/c; M = 24 r/c; mapameTpsl pailoHa pacoioxeHus: uctounuka: 4 = 200; TemepaTypa HapyKHOTO
Bo3ayxa T'= 20 °C. ITpunsts F = 2, npoussenenue mn = 1,2.

Pewenue. Onpenenum MakCUMaIbHYIO KOHIEHTpauio Cy, 3arpsA3HSIONINX BEIIECTB

_AM-F-m-n

C. = (2.49)
Y H 3y AT
200-24-2-1,2 3
Cy=—"—"——=9,785mr/m".
" 202325510
[t aTOTO paccuntaeM 00beM BEIOPACKIBAEMOM ra30BO3IYIIIHON CMECH
n-D? oy  314-052% .13 ;
V= == : =2,55m/c. (2.50)

4

2. Hatinem paccrosiaue Xy, 10 MecTa, TIe 0KUJACTCI MaKCUMaJIbHAsI TIPU3EMHAsT KOHIICHTPA-
ust Cy
Xy=dH, (2.51)

[IpenBaputensHo onpenenuM 3HaueHwe KoddduuumeHnta V), OT KOTOpOro 3aBUCHT BBIOOD

¢dhopmynsl d
Vy = 0,65 31/M =0,65 3‘/ 255-10 0,70. (2.52)
H 20

Mpu Vy <2 d=495Vy (1+0,28 3 £)=4,95-0,70-(1 + 0,28 3/21,13) = 6,19.

_1000-*-D _ 1000-13%-0,5
H?-AT 202 10

=21,13. (2.53)

Xy =6,19-20 =124 m.

3. KoHueHTpanuoo 3arps3HHUTENS B MPU3EMHOM cioe arMocdepsl Ha paccrostHud 600 M ot
HMCTOYHHKA BRIOpOca, onpenenum 1o dhopmyne: C; = Cy- Si.
Tak xak otHomenue X1/X,, = 600/124 = 4,85, To 3HaueHue S|

S = 113 — = 1’132 =0,28. (2.54)
X, 013-485% +1
013-] ZL| +1
M

Torna 3nauenune C Oyxer pasuo: C1 = 0,289,785 = 2,739 MF/M3.
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4. JlemaeM BBIBOJI, YTO TIPU3EMHAsI KOHIICHTPAITUS IBUTH Ha paccTosHUA 600 M OT UCTOYHUKA C
3aJaHHbIMU TIapameTpamu Oyzet B 2,739/0,5 = 5,5 pa3 Bobie [TIKy ..

Orgert: IIpu3emuas xonnentpanus Cp paBHa 2,739 MI/M’ 1 B 5,5 pa3 IpeBbIIIACT CAHUTAPHYIO

HOPMY.
Tabnuma 2.23
HMcxoanblie JaHHBIE

Bapuanr H, M D, m T, °C O, M M, t/c X, M
1 20 0,5 30 13 24 600
2 20 0,6 60 13 30 1200
3 20 0,7 80 13 36 1500
4 50 0,8 25 15 45 1600
5 50 0,9 80 15 68 1700
6 50 1,0 120 15 40 1800
7 50 1,2 30 15 60 1900
8 50 1,4 40 15 35 800
9 100 1,6 150 20 180 900
10 100 1,8 180 20 130 2000
11 100 2,0 250 20 260 2400
12 100 2,5 320 20 320 2300
13 150 3,0 75 20 510 2500
14 150 3,5 23 20 370 2000
15 150 4,0 27 20 280 3000
16 20 0,5 120 8,5 15 1000
17 20 0,6 24 9,5 7 700
18 20 0,7 40 10,5 13 800
19 50 0,8 150 12 60 900
20 50 0,9 180 12 35 1100
21 50 1 250 12 180 1300
22 50 1,2 320 12 130 1400
23 50 1,4 75 16 40 1500
24 100 1,6 23 16 60 1600
25 100 1,8 30 16 35 1700
26 100 2 60 16 180 1800
27 100 2,5 80 17 130 1900
28 100 3 25 17 260 2000
29 150 3,5 80 17 320 2500
30 150 4 120 17 510 3000
31 150 2 30 7 370 2000
32 150 2,5 60 8 280 2700
33 200 3 80 8 140 2800
34 200 3,5 25 8 150 2900
35 200 4 80 14 420 3000

2.19. Onpenenenue IIC 3arpsi3HsIIOIIUX BeNIECTB B BOJ0eMe, KOTOPBIM HCIOJIb3YIOTCS
I X031l CTBEHHO-ITNTHEBOr0 BOJTOCHAOKEeHUA

3aoanue. Onpenenure [1/IC 3arpsa3HAOMMX BEIIECTB B BOJOEM, KOTOPHIH HCIIONB3YETCS IS
XO03SMCTBEHHO-TTUTHLEBOTO BOJOCHAOKEHUS.
Jlano (BapuanT 1). 00beM cTOUHBIX BOJ ¢ = 200 M>/d; TIOKa3aTeIH COCTABA CTOYHBIX BOM: CO-

JIepKaHUe B3BEIICHHBIX BemecTB — 30 Mr/i (B BojoeMe cojepkaHue B3BEHIEHHBIX BemiecTB Cy = 25
Mr/in); omoxummdeckoe nmorpednenue kucnopona (BIIKy) — 20 mr/m; conepkanue nuaka — 0,4 mr/m;
coxepxanue xpoma — 1,4 mr/im; cogepxanue nonoB xene3a — 1 mr/m, IIJKgnx = 3 mr/m, [IOKz, = 3
mr/1, ITIKc, = 160 mr/n, ITIJIKEg, = 0,5 mr/mn.
OO01mue TpeboBaHUs K COCTaBY CTOYHOMN BOJIBI JOJDKHEI YAOBJICTBOPSITHCS IO IIEPBBHIM JIBYM
nokazatensam, a o [1JIK — mo octanbHbIM Tpem.
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Pewenue.
1) Onpenenum [TJIC 151 B3BEIICHHBIX BEILIECTB.
B cooTBeTcTBUU C CaHUTapHBIMH HOPMaMHU B CTOUYHOHN BOJE KOHIICHTpAIUsl B3BEIICHHBIX Be-
IIECTB HE JIOJDKHA MPEBBIIIATH
Cer = Cg + 0,25 =30,25 mr/m. (2.55)
CpaBHeHHE TOTy4YEeHHON KOHIIEHTPAIlMK B3BeIIeHHBIX BemecTs (30,25 Mr/i) ¢ KOHIeHTpauen
B CTOYHBIX BOJIAX MPEeATNPUATHS (25,25 MT/)T) CBUACTENHCTBYET O HEOOXOAMMOCTH YITYUIICHHUS] OYHCT-
ku. [Toatomy ITJIC nsis B3BEIICHHBIX BEIIECTB
[AC = q-Cer =200-30,25 = 6050 r/u. (2.56)
2) Onpenenum npeeNbHO JOMYCTUMBIH COpOC CTOYHBIX BOJ MmO nokaszarento BIIK,. YunurteiBas

KaTETOPUIO BOZOIIOIB30BaHMUs, ONOXUMHUIECKOE TIOTPeOIeHNE KUCIOPOa B CTOYHOM BOJE HE TOJDKHO
MPEBBIIATE 3 MI/JI, 4TO YKa3bIBAET Ha HEOOXOAMMOCTD YIIYYIICHHSI OYUCTKHA CTOYHBIX BOJ, TOCKOJIBKY

B ctouHo# Boje npeanpusatus bIIK; pasrao 20 mr/m. J{is 3Toro mokasarens
JIC =200 - 3 =600 r/u.

3) Ompenenmum I1JIC mist KA, XpomMa ¥ MOHOB kene3a. Jns coomonenus [1JIK, yuntbiBas,
YTO MHWHK, XPOM H KEJIE30 HOPMHUPYIOTCS MO CAaHUTAPHO-TOKCHKOJIOTHYECKOMY TOKA3aTeII0 BPEIHO-
CTH, OTIPEACIIUM CYMMY

C1 C2 (3 —%+1’4+L=16,4

+ + = (2.57)
K1 TAK2  TAK3 10 01 05

KOTOpasi JoJhKHA OBITh HE MeHee 1, Ho dhakTHUdeckH mpeBbimacT ee B 16,4 paza. [ToaToMy ycTaHOBUM

JIOTIONTHUTENIEHYIO0 OUYHMCTKY JIJISI KaXKJIOTO BEIecTBa M HalIeM IMpeJielibHOe 3HaUCHUE B CTOYHOM BOJIE

KoHIeHTparuu nuaka Cz, = 0,3 mr/n, xpoma Cep =0,02 Mr/n u noHoB xene3a Cre = 0,25 mr/m.
[IpoBepuM cyMMy OTHOIIEHUH KOHIIEHTPAIUH 3arpsA3HIIONINX BEIICCTB

03 0,02 025
+—+—-=1
L0 01 0,5
T. €. IPEICIIbHBIC 3HAYCHHUS KOHIICHTPAIIMI [IMHKA, XpOMa U HOHOB JKeJie3a HalIeHbI TPaBUIIbHO.
4) Ha ocHOBaHUH YCTaHOBJICHHBIX PACYETOM 3HAYCHUHU IPEACIIbHO JTOMYCTHUMBIX KOHIICHTPAIHI
IIUHKA, XpoMa 1 HOHOB xkene3a onpenenum [1J1C mis kaxxoro 3arpsi3HAIONIETO BEIISCTBA:
s nuaka: [1J1C = 200-0,3 = 60 1/4;
st xpoma: I1JIC =200-0,02 = 4 1/4;
Js noHoB xkenesa: [1IJIC = 200-0,25 = 50 r/q.
Omeem: I1JIC mis B3BemmeHHBIX BemiecTB paBeH 6050 r/9; mo mokazaremo BITK; ITJIC = 600 r/; mis
KA — 60 1/4; 1t XxpoMa — 4 T/4 1 [T HOHOB *kene3a — 50 r/4.

b

Tabnuua 2.24

HUcxoanbie 1aHHbIE

CoCTaB CTOYHBIX BOJ, MT/IT

s O0Bvem
& |  CTOYHBIX BIIK,, Zn Cr Fe
g BOIL, 4, Coznepx. C,
2 NS B3B. BEll.

Cpnk | HAK | Czy | IAK | C¢r | HAK | Cpe | IAK
1 200 30 25 20 3 0,4 1,0 1,4 0,1 1 0,5
2 300 40 33 24 3 2,9 1,0 0,8 0,1 1,5 0,5
3 400 50 26 32 3 1,4 1,0 2,7 0,1 2,0 0,5
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4 500 60 48 40 3 3.8 1,0 5,1 0,1 2,5 0,5
5 600 70 49 52 3 12,6 1,0 9,0 0,1 3,0 0,5
6 700 80 51 60 3 7,2 1,0 34 0,1 3,5 0,5
7 800 90 39 72 3 2,3 1,0 8,5 0,1 4,0 0,5
8 900 100 60 80 3 0,9 1,0 2,7 0,1 4,5 0,5
9 1000 120 87 90 3 4,4 1,0 4,1 0,1 5,0 0,5
10 1200 130 75 96 3 9,1 1,0 8,2 0,1 5,5 0,5
11 1300 140 36 46 3 6,5 1,0 0,64 0,1 6,0 0,5
12 1400 75 94 66 3 34 1,0 3,2 0,1 0,4 0,5
13 1500 85 35 120 3 0,2 1,0 1,3 0,1 1,7 0,5
14 1600 95 84 48 3 1,8 1,0 0,4 0,1 0,3 0,5
15 1700 54 42 54 3 2,4 1,0 0,9 0,1 2,7 0,5
16 350 30 25 20 3 2,9 1,0 0,8 0,1 1,5 0,5
17 650 40 33 24 3 1,4 1,0 2,7 0,1 2,0 0,5
18 750 50 26 32 3 3.8 1,0 5,1 0,1 2,5 0,5
19 850 60 48 40 3 12,6 1,0 9,0 0,1 3,0 0,5
20 950 70 49 52 3 7,2 1,0 34 0,1 3,5 0,5
21 1100 80 51 60 3 2,3 1,0 8,5 0,1 4,0 0,5
22 1150 90 39 72 3 0,9 1,0 2,7 0,1 4,5 0,5
23 1250 100 60 80 3 4,4 1,0 4,1 0,1 5,0 0,5
24 1350 120 87 90 3 9,1 1,0 8,2 0,1 5,5 0,5
25 1450 130 75 96 3 6,5 1,0 0,6 0,1 6,0 0,5
26 1550 140 36 46 3 3.4 1,0 3,2 0,1 0,4 0,5
27 1650 75 94 66 3 0,2 1,0 1,3 0,1 1,7 0,5
28 1750 85 35 120 3 1,8 1,0 0,4 0,1 0,3 0,5
29 1850 95 84 48 3 2,4 1,0 0,9 0,1 2,7 0,5
30 1900 54 42 54 3 9,1 1,0 4,1 0,1 2,5 0,5
31 2000 90 60 80 3 6,5 1,0 8,2 0,1 3,0 0,5
32 2100 100 87 90 3 34 1,0 0,6 0,1 3,5 0,5
33 2200 120 75 96 3 0,2 1,0 3,2 0,1 4,0 0,5
34 2300 130 36 46 3 1,8 1,0 1,3 0,1 4,5 0,5
35 2400 140 94 66 3 2,4 1,0 0,4 0,1 5,0 0,5

2.20. OneHka KayecTBa BO3YIIHOI cpelbl B padoueii 30He

Hopmartusamu T'H 2.2.5.686-98 u I'OCT 12.1.005—98 ycraHOBIEHO, 4TO MpU HAJIUYMH B
BO3IYIITHON Cpeie CMECH BPEIHBIX BEUIECTB, 00JIaNal0NINX aJTUTHBHBIM (OJHOHAIPABICHHBIM) JeH-
CTBHEM, JIOJDKHO COOJIIOAATHCS CIeqyIolIee yCIOBHUE:

C/1AK, + C/MIAK, + ...+ C/AIOK, < 1,
rae C;, C,, ..., C,, — KOHIEHTPALINN COOTBETCTBYIOIINX BPESIHBIX BEIICCTB B BO3IYXE, MI/M;
ITIK,, ITAK,, ..., IIIK, — npenenbHO JOMyCTUMbIE KOHIIEHTPAIIUH COOTBETCTBYIOIIUX BPEIHBIX
BCIIIECTB, MI/M,

3aoanue. OTIEHUTH Ka4ECTBO BO3MYITHON Cpeabl B pabodeii 30He.

Jlano (BapmanT 1). B Bo3myx pabodeii 30HBI IOCTYIAIOT BPEIHBIC BEIIECTBA: OKCHI YTIICpOIa
— 12,1 mr/v? (ITIKco =20 Mr/M3), okcupl a3ota — 1,4 Mr/m’ (ITKno =2 Mr/M3) U 4yT'yHHas IbUIb
— 3,5 Mr/™M® (ITK, = 6 Mr/ar).

CyMMma oTHOIIEHUH (haKTHIEeCKIX KOHIICHTpaIiii BpeaHbix BemecTs kK ux I1JIK 6yzaer paBHa:

12,1/20 + 1,4/2,0 + 3,5/6,0 =1,89.

Omeem. HecMOTps Ha TO, YTO BETMYMHA KAXKJIOTO 3arPS3HSIONICTO BEIISCTBA HE MPEBHIIIACT
ITIJIK, cymmapHOe MX 3HAaYeHHE IpeBbImaeT HopMy B 1,89 paza. [loaToMy HEOOXOIUMO YITYUIIUTH
CHCTEMY BEHTUJISIINH B IEXE.

HaumeHnoBaHue Oxcun I1p11B Caxa NO, IIb11B Xiop HCL
3B yrieposaa YyTryHHas AIOMHHHEBAs
ITJIK 20 6 4 5 2 0,1 0,2
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HUcxoanbie 1aHHbIE

¢ G K, G 1K, G IJIK3
Bap.
1 12,1 20 1,4 2 3,5 6
2 0,1 0,2 3,8 5 1,2 2
3 12 20 3,4 5 0,7 1
4 03 0,5 5.4 6 3,9 6
5 1,5 5 17 20 3,1 4
6 0.8 5 1,9 4 42 5
7 42 6 0,06 0,1 0,1 0,2
8 8 20 1,2 2 0,7 1
9 1,4 5 0,5 1 23 4
10 0,09 0,1 3,1 6 1,8 5
11 1,7 2 23 4 2,1 5
12 0,5 1 4,7 5 1,1 2
13 3,2 6 1,1 0,2 19 20
14 2,7 4 14 20 7 10
15 1,9 5 6,3 10 23 4
16 0,12 0,2 2,7 5 43 6
17 3,4 6 4.9 5 2,2 4
18 7 10 3,9 6 3,1 5
19 3,8 5 11 20 0,15 0,2
20 3,9 5 2,5 4 3,1 6
21 5,7 6 2,2 4 4 10
22 13 20 1,7 2 3,1 5
23 3,8 5 0.8 1 1,7 4
24 2.4 4 2,7 6 0.8 1
25 1 2 2 4 14 20
26 0,6 1 3,8 5 4 6
27 2,7 6 0,18 0,2 1,5 4
28 1,8 4 18 20 3,9 5
29 2,9 5 1,8 4 0,1 0,2
30 0,16 0,2 3,4 5 18 20
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3. BEBOITACHOCTb TEXHOJIOTHYECKHUX ITPOLIECCOB
N MPOU3BOJACTB B MAHIMHOCTPOEHUU

3.1. OnpenesieHue BEPOSITHOCTH HECYACTHOTO CJIy4Yast

MOoXHO yTBEp>KIaTh, YTO HACTYIUICHUE HECUACTHOTO cirydas (COOBITHS A) BO3MOXHO IMPH CO-
BMECTHOM IIOSIBIICHUN TPEX COOBITHI: COOBITHS B — HaIMUYXE OMACHOM 30HBI, T/IE BO3MOXKHO BO3/IEH-
CTBHEC OTIACHOTO MPOM3BOACTBEHHOTO (hakTopa; coObITHs C — HAaXOXKICHUS B dTOW 30HE YEIOBEKa U
coOBITHS /[ — COBEpIIIEHUE 3TUM YEIIOBEKOM OITMOOYHBIX NEHCTBUMU, THOO0 JEHUCTBHUM, CBI3aHHBIX C
HapYIIEHUSAMHU C JOTHICCKOW WM TPYIOBOM AMCIUIUINHEL. [IOCKONBKY KaK0€ U3 3TUX COOBITUHA MO-
JKET OBITh, @ MOXKET M HEe OBITh, O HUX MOXXHO TOBOPUTH C M3BECTHOM A0iei BeposiTHOCTH. CrenoBa-
TEhHO, HECUACTHBIN CITy4aid, TAKXKE SBISACTCS BEPOSTHON BEIMYMHON, KOTOpPask B CAMOM MIPOCTOM BH-
JIe MOXKET OBITh TPECTABICHA BEPOSTHOCTHBIM BBIPAXKCHHEM

P(A4)=P(B)-P(C)- P(1), (3.1)
rae P(A) — BepOSITHOCTh BOBHUKHOBEHHSI HSCYACTHOTO CITyYas;
P(B) — BeposATHOCTH HAIMYUS OIIACHOM 30HBI HA pa0OYeM y4acTKe;
P(C) — BeposATHOCTH MOSBIICHUS JTIOJICH B OITACHOM 30HE;
P(/]) — BepOSITHOCTH COBEPIIICHUS YEIIOBEKOM OIIMOOYHBIX JCHCTBUM.
P(C) mponopuimoHanbHa YHCICHHOCTH JIFOCH B ONACHOW 30HE ¥ BPEMEHH WX MPeObIBaHUS B HEH

ni ti
P(C)=— —, (3.2)
n t
rae #; — YHUCICHHOCTH JIIOJICH, MOABEPraloluXCsl PUCKY TPABMHUPOBAHUS MPHU BBITIOJHEHUS i-i TeX-

HOJIOTUYECKOU Olepaliny;
7 — KOJIMYECTBO JIFO/ICH, 3aHATHIX B BEITIOJTHEHUN TEXHOJIOTHYECKOTO TIporiecca (3BeHO, Opuraza);
t; — BpeMs peasin3aluy i-i TEXHOJIOTUYECKOM Onepalii B OIIacCHOM 30HE;
t — BpeMs pealin3alii TEXHOJIOTHYECKOro MpoIiecca.
BeposTHOCTD OIMMOOYHBIX ASHCTBHIN PEKOMEHITYeTCsT OIPENEIISTh 110 (hopMyITe

P()="1, (3.3)
m
rac m; — YUCJI0 onepauuﬁ, BBIITOJIHACMBIX C HapyH.ICHI/IeM HpaBI/IJ'I 6630HaCHOCTI/I;
m — YHCIIO OTIEpaIuii B pacCMaTPpUBAEMOM TEXHOJIOTHYECKOM MPOILIECCe.
ECJ'II/I OIIACHOCTHb HpI/IcyTCTByeT HpI/I BBITIOJIHCHUU HCCKOJIBKHUX TCXHOJIOT'MYCCKUX onepaunﬁ, j, TO

P(A):iﬂ.ﬂ.f_ﬂ (3.4)
i=1n

3adanue. OnpeneauTh BEPOSATHOCTH HECUACTHOTO CIIyYasi HA YIacTKe.
Jlano (BapumanT 1). KonmruecTBo onmacHBIX omeparuii j = 1, konndecTBO pabounx #n = 4, HEIo-

CPEIICTBEHHO 3aHATHIX HA MMPECCOBAHUM 71; = 1, BpeMs MpeccoBaHus ;= 2 MHUH., 001IIee BpeMsI H3TOTOB-
nenus aeranu ¢t = 20 muH. KonnuecTBo omnepaiuii B TEXHOJIOTUYECKOM Tpolecce m = 6, KOTUIECTBO

OTICpaIIHiA, BEITIOJHSACMBIX ¢ OIIHOKaMH, n1; = 1.

Pewenue.
py=titi 12 2 1
n t 4 20 80 40
m; 1 1 1
P(I)=——=~; P(A4) = —-—=0,0042.
(A)=—"=+ (4) 0%

Omesem. P(4) =0,0042.
[IpuBeeHHBIE IPUMEPDI TIO3BOIIAT CTYAEHTAM II0 aHAJOTHH, UMesI KOHKPETHBIE JaHHBIE, pac-
CYHTATh BEPOSTHOCTH HECYACTHOTO CIIy4Yasi TOrO MM HHOTO TEXHOJOTHUECKOTO IIPOIECca.
HcxonHble TaHHbBIC [T PACUETOB MPUBOJUMBIX B Ta0i. 3.1.
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Tabnauma 3.1
I/ICXO}]HLIC JaHHBbIC

Ne Bap.| w4 n 4 t mj m |NeBap | n t t mj m
1 1 4 2 20 1 6 31 4 12 3 30 2 14
2 2 10 3 30 2 8 32 3 9 2 15 3 15
3 3 15 4 40 3 12 33 2 6 1 10 2 8
4 4 12 5 50 3 15 34 1 5 2 25 1 6
5 3 14 1 15 2 7 35 2 10 3 30 2 12
6 2 7 2 20 1 9 36 3 7 2 15 3 15
7 1 8 3 30 2 8 37 4 13 1 20 2 10
8 3 20 1 10 3 11 38 3 11 2 30 1 5
9 2 16 2 15 1 6 39 2 8 1 15 2 10
10 1 5 1 12 2 5 40 1 5 3 40 3 9
11 4 20 3 15 3 13 41 2 10 1 15 2 12
12 5 18 4 8 2 8 42 3 12 2 20 1 4
13 4 12 2 10 1 7 43 4 13 3 30 2 6
14 3 9 1 5 2 6 44 3 10 4 40 3 9
15 2 6 3 10 3 9 45 2 9 3 25 2 8
16 1 7 4 12 2 5 46 1 8 2 18 1 5
17 2 14 3 6 1 4 47 2 7 1 16 2 10
18 3 9 2 24 2 9 48 3 6 2 11 3 12
19 4 12 1 12 3 12 49 4 11 3 13 2 8
20 3 15 2 30 2 8 50 3 12 2 19 1 6
21 2 8 5 40 2 10 51 2 8 1 17 2 12
22 3 10 4 50 1 8 52 1 5 2 16 2 15
23 4 12 3 60 2 16 53 2 10 3 22 2 4
24 5 14 2 50 3 9 54 3 12 2 18 1 9
25 4 8 1 40 2 8 55 4 12 1 15 2 14
26 3 9 2 30 1 7 56 3 10 2 14 3 17
27 2 7 3 20 2 9 57 2 8 3 12 2 12
28 1 6 2 25 3 12 58 1 7 5 20 3 10
29 2 5 1 15 2 8 59 2 14 4 15 2 8
30 4 12 2 20 1 7 60 3 20 3 16 1 4

3.2. OnpenesieHne aHATUTHYECKOT0 TPEHAa M POTHO3a TPABMATH3MAa HA MIPOM3BOACTBE

3adanue. OnpenenuTh aHATUTHYECKUA TPEHNA (3aKOHA pacIpeneiieHus) W IPOTHO3 TpaBMa-
TH3Ma Ha YCIIOBHOM TIPEINPHSITHH C HUCIOJIb30BaHHEeM mporpamMMbl mnk96m. exe. [IpuBectn pacmpe-
JeneHre HecyacTHBIX cirydaes (H/c) ¢ 1999 mo 2009 rr.
Jlano (Bapuant 1). B 1999 1. — 3 w/c; B 2000 — 4; 8 2001 — 5; 8 2002 — 6; B 2003 — 7; B 2004 — 8.
Pewenue.
1. Jlnst ycOBHOTO MPEANPUSITHS 3aKOHA paclpeielicHus] TpaBMaTH3Ma 1o TojiaM U €ro Tpo-
THO3 aIMpPOKCUMUPYIOTCSA KPUBOW BHJIA

y=Aarctg(t)+ Bt +C=¢t+3, (3.5)

rae A=0; B=1; C=3; ¢ = px + ¢ — TEOpeTHYECKOE YHCIIO HECHACTHBIX CITy4YacB;
p ¥ ¢ — ko3¢ dunreHTs nepeMacitadbuposanus ocH (p=1; g=— 1999);
X —T0Ji, B KOTOPOM OTIPEEISACTCS YHUCIO TPABM.
2.8 1999 T. -3 n/c; B 2000 — 4; B 2001 — 5; B 2002 — 6; B 2003 — 7; B 2004 — 8; 2005 1. — 9;
2006 —10; 2007 — 11; 2008 — 12; 2009 — 13.
Omeem. 1. y=t+3;

2.3;4;5,6;7,8;9;10; 11; 12; 13.
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Tabnuma 3.2
I/ICXOIIHLIC JAaHHbIC 11 ONMPEACTCHUS TPEHAA U IIPOTrHO3a TPABMATU3MA HA MIPOU3BOICTBE

BapuanTt IToapasme- | Kon-Bo v/c | Kon-Bo H/c | Kos-Bo v/c | Kon-Bo H/c | Kon-Bo H/c | Kon-Bo H/c
JICHUE B 1999 . B 2000 . B 2001 r. B 2002 T. B 2003 T. B 2004 T.
1 ICIT-1 3 4 5 6 7 8
2 TICK 6 3 5 1 2 7
3 IICIT -3 1 2 4 2 3 4
4 KMCI] 17 10 4 4 4 7
5 MCK -1 7 4 1 3 7 9
6 MCK -2 4 2 1 6 2 5
7 MCI] - 4 3 1 1 5 2 2
8 MCI -7 2 1 1 3 1 2
1 2 3 4 5 6 7 8
9 MCI] - 8 5 3 1 2 1 4
10 JIOK 4 6 4 2 4 4
11 CIT 18 6 7 3 3 10
12 K. ka6 8 2 3 2 5 4
13 KUIT 6 4 2 1 3 5
14 PMI], 4 1 4 2 2 2
15 PCI] 5 1 3 1 1 2
16 On. p. 11 6 1 2 2 3 1
17 TOIL] 8 4 2 3 3 4
18 TCI], 6 1 2 1 4 1
19 Ilex cBsa3u 9 1 3 1 1 1
20 VD 3 1 3 1 2 1
21 YT'Mex 5 4 1 2 1 3
22 OH-3uC 3 1 2 1 1 1
23 VIID 5 2 3 2 3 1
24 POK 23 13 11 9 5 3
25 V3CO 6 1 1 1 2 1
26 K. nurt. 4 2 1 1 2 1
27 MCY 1 2 1 1 1 1
28 ATX 3 1 1 2 2 3
29 Tp. ymp. 9 8 2 6 3 2
30 KL 5 4 1 2 1 1
31 Ilex Omar. 7 8 3 1 3 5
32 YCX 8 5 3 4 3 5
33 3/ymp. 11 7 6 9 6 11
34 Jcno IIM 4 3 1 2 1 3
35 OBBO 9 5 3 1 1 2
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