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1. MIPOU3BOJACTBEHHASI CAHUTAPUS
N TUT'NEHA TPYJA

1.1. PacyeT mpoM3BOAUTEIHLHOCTH MECTHOI BEHTUJISIIIUT

[Tpu 00meoOMEHHON BEHTWIIALMM MPOUCXOAUT OOMEH BO3[yXa BO Bcex momemieHusx. OHa
MPUMEHSIETCS TOTAA, KOT/Ia BBIACTICHNS BPESIHBIX BEIIECTB HE3HAUYUTEIBHBI U PABHOMEPHO yIAJICHBI TIO
BCEMY 00BEMy MTOMETIEHHSL.

MecTHasi BEHTHISIIUS JEHCTBYET HEMOCPEICTBEHHO Ha pabodem mecte. OHA MOXKET OBITh BBI-
TSOKHOM M TIPUTOYHOHN. BBITSDKHYIO NIenaloT HemoCpeICTBEHHO B MecTax 0Opa3oBaHMs BPEIHBIX BBI-
OpocoB, HampuMep, y TalbBaHWMYECKUX BAaHH, Yy MBUIAIINX arperatos, y 3JEKTPO- W ra30CBAPOYHBIX
1OCTOB. MECTHYIO IPUTOYHYIO BEHTHISALUIO OCYIIECTBIIIOT B BU/IE BO3IYIIHBIX 3aBEC, TylIeH, 0a3u-
COB, KOTOpbIE yIy4IIAIOT MUKPOKIMMAT B OTpaHMYCHHOW 30HE momeuieHus. Onpenenum HeoOX0au-
MBI PACXOJ1 BO3yXa [UIs POBETPUBAHMS YIACTKA, M /4

L,,eer = F -V -3600, (1.1)

MECT

rae F — miomaas OTKPBITOTO CEUCHHMS BBITSDKHOTO YCTPOMCTBA, MZ,
V — CKOpOCTh ABIKEHUS BO3IIyXa, M/C.

3adanue. PaccuntaTh MPOU3BOUTEIBHOCTE MECTHON BEHTHIISLIMH.

Jlano (Bapuant 1). Ha MeaHuIKoM ydacTke, TJI€ OCYIISCTBIISICTCS Maiika y3JI0B, JETaJIeH, UX
IpeaBapUTEIbHOE TPABJICHUE BBIACISIOTCS BpPEIHBIC BEIECTBA, M HaJ pabOuYMMH MECTaMU yCTaHOB-
JIeHBI BO3yX03a00pHUKH, 06mei miomansio F = 12 M°. 3a cTeHO#l yCTaHOBICH BEHTHIIATOP, KOTOPHIIL
o0ecreurBaeT CKOPOCTh BRITSKKH BO3/yXa uepe3 Bo3ayxo3abopuuku, V = 0,5 m/c.

Pewenue. lloncraBuB ncxoaasle JanHbie B opmyiy (1.1), momyanm

Lyvecr =12-0,5-3600 = 21600 m*/4 wu 6 m%/c

Omeem. Lyect =21600 /4w Lyecr = 6 M/c.
)IaHHLIe HEOOXOAUMBIE I pacuyera MECTHOM BEHTHUJISIUH, NPUBEJICHBI B Tadm. 1.1.

Taomnuma 1.1

Hcxoanble JaHHDBIE

No i/t F, M V, m/c No /i F, M V, m/c Ne ii/m 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 14 44 17 15
5 18 0,9 25 18 15 45 15 1,1
6 20 1,0 26 19 1,6 46 14 14
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 14 29 12 0,7 49 11 0,9
10 15 15 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 15 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 15
20 17 1,0 40 19 1,7 60 11 14




1.2. Pacuer Ko1M4YecTBa BO3yXa NPH €CTECTBEHHOW BEHTHJISIMM (2IPAINN)
U ompeiesieHNe PeaibHON KOHIIEHTPAIIMY TOKCHYECKHX BEIleCTB B BO3IyXe
NIPH MPOBEAeHUH MAJIAPHBIX PadoT B NOMeIIeHUH

o cnocoOy nomaun B MOMEIIICHUE CBEXKETO BO3yXa U yIAJICHUS 3arps3HEHHOTO, CHCTEMbI BEHTH-
JSIMA JIETISIT HA €CTECTBEHHYI0, MEXaHMIECKYIO U CMEIIAHHYIO.

[Ipu ecTecTBEeHHOW BEHTWISIIMH BO3yX000OMEH OCYIIECTBISIETCS 32 CUET PA3HOCTH YJEIHLHOTO
Beca TEIUIOr0 BO3/yXa, HAXOAIETOCs] BHYTPH TIOMEIICHUS, U 00Jiee XOJIOHOTO BO3yXa, MOCTYIat0-
IEr0 CHAPYXKH, a TAKXKE 32 CUET BeTpa.

Opranu3oBaHHBII U PETyINPYEeMbI BO3MyXOOOMEH Ha3bIBA€TCS a’paluei: depe3 GppaMyry u
OKHa MOJIaeTCs XOJOAHBIA BO3/IyX, 4 UePe3 BBITSKHBIC (POHAPH BBIXOIAMUT TEIUIBIH.

Pacuer BeHTHIISAIIMY, B TOM YKCIIC adpallii, OCHOBaH Ha oOecriedeHn: OayaHca BO3yX0000Me-
Ha: MacCOBOE KOJIMYECTBO BO3/IyXa, BXOJISIIETO B 3J1aHUE 32 CAMHUIY BPEMEHH, PABHO MAaCCOBOMY KO-
JIMYECTBY BO3/yXa, BHIXOISAIIETO U3 3MaHHS

> Gmp =Y. Gaerr. (1.2)

e Gyp M Ggyyp. — COOTBETCTBEHHO KOJIMYECTBO BO3/yXa, MOCTYHAKONIET0 U BBIXOJAIIETO M3 TOMe-
eHus B €ANHUIY BPECMCHHU.

HemocTarok eCTECTBEHHON BEHTHIISIIMH COCTOMT B TOM, YTO TPHTOYHBIA BO3IyX BBOJMTCS B
nomenieHue 6e3 MpeaBapuTeIbHON OTYMCTKH M MOJ0TPEBa, a yIAIsIeMblid BO3IYX HE OYMIIIACTCS U 3a-
IpsI3HSET aTMOChepy.

Ha 60IH)H.II/IHCTBC HpeI[HpHSITHP'I, B TOM YHUCJIC B MAlIMHOCTPOCHUU, IMPUMCHIACTCA CMCIIaHHasA
BCHTHJIAIINS, COYETAIOMIAsE CCTECTBCHHYIO M MEXaHHUUYECKYIO.

[1pu adparyy KOJTMYECTBO BO3AYyXa, MOIaBAEMOr0 B MOMEIICHHUE [Tl 00eCIICYCHUs TPEOYEeMbIX
YCJIOBU BO3AYILIHOW CPENBI, M/, PAaCCUYUTHIBAETCS C TOMOIIBIO BBIPAKEHHUS

Lup =Vep - 3.5 - 3600, (1.3)

e Vep — CPENHssl CKOPOCTh IBUXKEHHUS BO3/LYXa, M/C;
¥ S — cymMMapHas IIOIIa1h OTKPBITHIX IPOEMOB, M-,

3aodanue. Paccuntarh KOJIMYECTBO BO3yXa MPU €CTECTBEHHOW BEHTWISLIUU (a’3palliu) U Ompe-
JISIATH PEATbHYI0 KOHIIEHTPAIINIO TOKCUYHBIX BEIIECTB B BO3AYyXE NPHU MPOBEIECHNUH MAISIPHBIX padoT
B TIOMEIICHHH.

Jlano (Bapmant 1). S = 20 M’, comepkaHHe JETydnX KOMIIOHEHTOB B Kpacutene B = 40 %,
YIIeIbHBIH PAcXo/ Kpacku p = 45 r/M°, IpoBETPUBAHKE MOMEIICHNs OCYIIEeCTBIACTCS depe3 3 hopTou-

KU pa3MepoM S¢)=O,6-0,4 M2, (hakTHUYEeCKOE BpEeMs IPOBETPUBAHUS ty =45 mun, T = 1 4, KOITMIECTBO
Manspos N = 2, Ve, = 0,4 m/c; X5 =3-0,6-0,4 M.

Pewenue.

1. Onpenenum Bo3yxooOmeH no ¢popmyne (1.3)

Lep =Vep> S -3600=0,4-3600-3-0,6 - 0,4 =1036.8 m°/x,

HO TaK Kak ty = 45 mMun, T0 L{;p = Lgp -t/ = % =777,6 M3/T-I, rie t/ = ;% , 60 — 1 gac.

2. OnpenenyuM KOJIMYECTBO BBIIEIUBIINXCSA IPU paboTe MaJIipOB IMapoOB pacTBOpUTENS (I/4)

C=B-p-II-n, (1.4)

S 2
rae /7 — npou3BOAUTENBHOCTD TpyAa Maiisipa, 11 = ; , M /4,

o 2
S — mIoIIa/1b OKPAIIICHHOM TOBEPXHOCTH, M , 3a Bpems 1=1 u;
N — KOJIMYECTBO MAJIIPOB, B JaHHOM ciaydae N = 2; B =40 % umu B = 0,4.
IToxcraBuB qaHHBIE U3 YCIOBUS 3a/1a4H, MTOIYIUM



C=0,4-45-20-2 =720 r/u.

3. Onpenenum peasbHy0 KOHIICHTPAIHIO KCHIIOJA B BO3yXe TTOMEICHHS

Omeem. 1. Konu4ecTBO BO31yXa MPU €CTECTBEHHON BEHTUIISIIN Lép =771,6 M3/q.

JlanHbIe, HEOOXOAMMBIE U pacyeTa, MpUBEACHBI B Ta0I. 1.2.

, C-T 721
C = /— =
L, 77895

—0,926 /v,

2. PeanbHas koHIeHTparus kcutona C /= 0,926 F/MS.

TaObnmuma 1.2
Hcxonnbie nanuble 1is pacueroB (B =0,4; p =45; T=14)
o ch’ ZS(b , S,2 0 ts No ch, ZS@ , 5,2 n tgs
n/m M/c M2 M MUH n/m Mm/c M M MUH
1 0,4 [2:0,8-04 20 2 45 31 0,4 |1-0,6-:04 20 2 45
2 0,45 1|3-0,6:0,5 25 3 50 32 08 |2-14-0,6f 25 2 45
3 05 [4-1,0:0,6f 15 2 35 33 06 |31-0,5 18 2 45
4 0,55 |3-2,5-2,00 18 3 40 34 05 [41-04 15 2 45
5 06 |5320 19 4 50 35 32 4-251,8 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 05 |24-1,5 16 2 50 38 3,0 4-2-1 21 4 50
9 0,6 3-2-1 22 3 55 39 18 [2-1,5:1,00 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 | 6°1,5°1 16 4 45 41 1,0 |2-1-0,5 20 2 45
12 0,5 [8-1,2:0,8 18 2 40 42 09 ([2-1,2-04 19 2 45
13 0,35 |6-1,0-0,6f 14 3 50 43 08 |31-0,6 14 2 40
14 04 |521,5 22 1 45 44 0,7 (30,804 16 2 40
15 0,7 |4-1,51 23 4 45 45 0,6 1[4-09-0,5 18 2 40
16 08 |210,6 19 3 45 46 1,1 |3-1-0,6 19 2 45
17 1,0 |2-1,5-1 13 2 50 47 2,2 4-2-1 21 3 50
18 1,2 |2-1,6°1 24 2 50 48 2,3 4-2,51,5 22 3 55
19 15 [2-1,8-:0,9 14 3 50 49 25 4-25-1,5 20 3 55
20 20 |3-2-1,5 15 3 55 50 3,0 |4-2,5-1,5 19 4 55
21 25 (4215 18 4 55 51 05 |2:0,8-0,4 18 2 40
22 30 |62-1,5 19 4 55 52 06 |21,51 17 2 40
23 35 |6:2-1,5 17 5 55 53 04 |21-05 15 1 40
24 40 |6:2-1,5 16 5 60 54 0,8 1|2:09-0,5 16 2 45
25 15 |42-1,5 20 3 45 55 16 |4-1-0,6 14 2 50
26 08 |[221,5 21 2 40 56 19 |4-1-05 19 3 50
27 26 |42,52 22 3 50 57 21 | 4151 20 3 55
28 32 42,52 19 4 55 58 20 (4212 21 3 55
29 1,4 |321,5 20 2 45 59 1,0 | 2212 18 2 40
30 0,7 |221,0 18 2 40 60 04 |21-0,5 20 1 40

1.3. PacueT He0OXO0AUMOI0 KOJINYECTBA BO3AYyXa AJIA NPOBETPUBAHUS

NMOMEICHUSA TIIPA ABHOM H30bITKE BJIATH

Ilo Ha3HaueHUIO Pa3iiM4ar0T BCHTUIIALUIO O6H_I€O6M€HHYIO, MCCTHYIO H KOM6I/IHHp0BaHHy10.

IIpu 00O1Ie0OMEHHON BEHTHIISIIIY MPOUCXOAUT OOMEH BO3IyXa BO BCEM ITOMEIICHUH.

Ecmu B IMPOU3BOJACTBEHHOM IMOMCHICHUHN ITOBBIIICHHASA BJIAXKHOCTH, TO KOJIMYCCTBO BO3/1YyXa,
3
moJgaBacMoOro B IOMCIICHUEC, M /‘l, OIpeACIACTCS 11O (1)0pMyne

LBp =Ly,n +

W -pLyn(dyns —dn)

pldyn —dn)

e Ly, — pacxon Bo3ayxa, ylansieMoro u3 pabodei 30Hbl, I/KT;

9

(1.5)



W — u30BITOK BJIarv B MOMEIECHUH, T/4;

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

Oy 3 — COEpKaHUE BIIATH B BO3/YXE, YAISEMOM U3 pabouel 30HbI, I/KT;

d, — BnarocojepaHue BO3/yXa, MMOAaBAEMOro B TIOMEIIICHHUE, T/KT;

dy;; — BJIArocoJEpKAHUE BO3/LyXa, HAXOJSIIETOCS 3a NPE/EIaMu Pabodei 30HbI, I/KT.

Bennunna dyy ; J0OMKHA COOTBETCTBOBATh HOPMAbHOMY COJIEP)KAHMIO BJard B BO3JyXe NPH
TIIOTHOCTH BO3/yXa, paBHOM 1,2 Kr/m°, cooTBeTcTBYyIOMIEH Temmeparype 20 °C M HOPMATBHOM aTMO-
cepHOM JaBIeHUH. 3aBHCUMOCTh TUNIOTHOCTH BO3/IyXa OT TeMIIEpaTypsl IPH HOPMAIBHOM aTMocdep-
HOM JIaBJICHUU MpeJcTaBieHa B Tabm. 1.3.

Taonuma 1.3

Temmnepatypa, °C —20 -10 0 10 20 40
IInoTHOCTD, Kr/M° 1,39 1,34 1,29 1,24 1,2 1,12

Bnarocoaepmaﬂﬂe — OTO OTHOLICHUC IJIOTHOCTU BOJAAHBIX MIAPOB K IIJIOTHOCTH BO3AYyXa, T.C.

x =P (1.6)
pPc
3
TZI€ Py U pe — IUIOTHOCTDH BOJSTHOT'O Iapa U CyXOro BO3LyXa COOTBETCTBEHHO, KI/M .
KonnuectBo BoAsHOrO mapa, comepxxaierocs B 1 M3 BJIaKHOTO BO3AyXa, Ha3blBaeTca abco-
JIIOTHOW BJIQKHOCTBIO BO3/yXa WM MHA4Ye — MaplLHalbHOMN MIIOTHOCTHIO BOASHOTO Mapa.
Copep:xaHne MapoB B BO3TyXe MOYKET YBEIMYHUBATHCS B 3aBUCHMOCTH OT TEMIIEpATyphI A0 Mpe-
JieNia ero HachllleHHs. B cBoro ouepenb, aOCOMIOTHASI BIAXKHOCTh BO3yXa B HACHILICHHOM COCTOSIHHE
YBEITMUUBACTCSL C POCTOM TemIiepaTypbl. 1 Hao60poT, 3TH e mapaMeTpbl YMEHBIIAOTCS IIPH CHUKE-
HUU TEMITEpPaTyphl (TOYKa POCHI, MHEH).
Brnaroconepsxanue MOXeET ObITh ONPENEICHO TAKXKE C IOMOLIBIO IaBICHUS U Fa30BbIX IIOCTOSH-
HbIX. Tak ypaBHenue cocrosiaus (Knanelipona—MeHzesneBa) BIaKHOTO BO3/IyXa HMEET BUJ

LoRrT, (1.7)

rae P — naBneHue Bo3ayxa, [1a;
T — abcomtoTHast Temneparypa, K;
R — ynenbHas ra3opas nocrosiHaas, Jx/(kr:K).
JlaBieHue BiIa)KHOTO BO3/yXa 0 3aKOHY JlainbToOHA MOXKHO BBIPa3uTh B BUJIE

P=Pc+Pn, (1.8)

rae Pc, Prp — naBieHue cyxoro Bo3jyXa M BOJSIHOTO Ilapa COOTBETCTBEHHO, [1a.
AHAaJIOTMYHO OIpeAessieTcs INIOTHOCTh BO3AyXa

p=pc+pm. (1.9)
W3 Beipaxkenwnii (1.6 u 1.7)c yuetom (1.8) momyuanm

x=Re Pn_
Rn P—Pn
rae R, = 287,04 [Ix/(kr-K) — razoBasi mOCTOSIHHAS CYXOI'0 BO3/1yXa;

(1.10)

Ry =461,66 JIx/(kr-K) — razoBas HocTOsIHHAsI BOJASIHOTO Iapa.
Jns Toro, 4toOBl OmpenenuTh M30BITOK BJIATM B IOMEIICHUH, CIEAYeT HCIIOJIb30BaTh CBS3b
MEXIY TeMIepaTypoi, adCOIIIOTHON BIa)KHOCTBIO M JaBJIEHHMEM BOASHOTO Tapa, CUMTas HOpMalbHON
temnepatypy 20 °C. Heo6xonnumas nrdopmarms cogepkutcs B 1adi. 1.4.



TabOnuua 1.4

t,°C Pr> /M Py, Ta t,°C Prs T/M P, Ta
20 11 120,0 15 12,8 16932
15 15 186,7 20 17,2 2319,8
10 23 280,0 25 22,9 3546,4
5 34 4133 30 30,1 4213,0
0 49 613,3 35 39,3 5586,2
5 6,8 866,6 40 50,8 73194
10 9.4 1226,6 45 64,9 9519,2

3adanue. Paccuntath HEOOXOAMMOE KOJIMYECTBO BO3AyXa JJIsl MPOBETPUBAHUS TIOMEILICHHS [TPH

SIBHOM M30BITKE BIIary.

Jlano (Bapuanrt 1). B nexe mapruansHoe naBineHue Ppy = 4213,0 I1a, 4To cooTBETCTBYET abCcO-

JIFOTHOMN BI&KHOCTH BO3AYXa Py = 30,1 T/M°, tnomen = 30 °C, tyzen = 20 °C, tyoeryn = 15 °C, K=5 }(/{ ,

V=100 m°.

Pewenue.
1. OmpenennuTh KOIMYECTBO BO3MyXa, YACIHLHOTO U3 pabodel 30HbI

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

2. OnpenenuTbs U30BITOK BJaru, B MOMEWEHHU NPU tnopenm = 30 °C, cormacro TaGm. 1.4

P g=4213,0 I1a, 4To COOTBETCTBYET pPry = 30,1 F/M3, Toraa

AP = Pagt T1pH 30 °C — g Tip 20 °C = 30,1 — 17,2 = 12,9 T/

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

3. Onpenenuts dy, dyy, dyy 5 uCmoNBL3ys TabN. 1.3 1 1.4,
dr = pHHHQCTyr[ _ 12,8
proct. -V 1,22-100
PIH ynen _ 17,2
pyrer. -V 1,2-100
yy3'= dys-0,6 = 0,1433-0,6 = 0,086 r/xkr.
4. Onpexnenuts HEOOXOAUMOE KOJIMUECTBO BO3ayXa 1o dopmyiie (1.5)
Lap =500+ 1290 -1,16 -500(0,086 — 0,1049) 500+ 1290+10,962 _
116(0,1433 - 0,1049) 0,0445
=500+ 29235101 = 29735101 m /4 1 8,26 m/c.

3
Omeem. Lp= 8,26 M /c.
Heo0xo1uMble HCXO/THBIC TaHHBIC JJI PACUETOB CoJiepKaTcst B Tadi. 1.5.

=0,1049 r/kr,

=0,1433 r/kr,

dyﬂ =

Taomnuuma 1.5

Hcxoanblie JaHHbIE

tl‘[OMeU.Il tnoc-ryn, tyﬂan, Vnom: K Ne tnomem, tl‘IOCTyl'Il tynan: Vm)M, tl‘IOMeH_Ii

°C °C °C M /1 °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. PacueTr He00X0AMMOr0 KOJIUYECTBA BO3AYXA /Il 001€00MEHHOH BEHTHISIIIUMA
MpPH 3arpA3HEHNH €ro0 BpeAHbIMHU BellleCTBAMH

BCHTI/IJ'ISI]_[I/ISI ABJIACTCA OAHUM U3 CPCACTB YIYUHICHHUA CAHUTAPHO-TUTMCHUYCCKUX YCHOBI/Iﬁ
TpyAda, B TOM YHCJIIC CHUKCHUA KOHUCHTpAlIMKU B BO3AYXEC IbUIM, BPSAHBIX ITApPOB U I'a30B U HOpMaJln-
3aI[MA METEOPOJIOTMYECKUX TTAPaMETPOB BO3yXa. BEHTHIISIIUIO B IPOM3BOACTBEHHBIX 3[aHUSIX OObIY-
HO BBITIOJTHAIOT MTPUTOYHO-BBITSHKHOM. MexaHndecKkasi CHCTeMa BEHTWISAIMH 00sI3aTE/IbHO BKIIIOYACT B
ce0sl OJTMH WM HECKOJIBKO BEHTHJISTOPOB MOJAIOMIMX U (WIIN) YAAISMIOMIMX BO3AYX, IPUYEM Ha BXOJE
HEPEIKO MCIONB3YIOTCS Kaoprdepsl, a Ha BbIX0O/Ie — OYHCTHTENU. Ha GOJBIIMHCTBE TPEANPHUSITHIA,
B TOM YHCJIC B MAITHHOCTPOCHHH, IPUMEHSICTCS CMEIITIAHHAsT BCHTHJISIINS, COYETAOMIAst €CTECTBEHHYIO
A MEXAHUYECKYIO.

[Tpu 001ICOOMEHHON BEHTHJISAIUK MPOUCXOIUT OOMEH BO3Jyxa BO BceM mnomerieHud. OHa
NPUMEHSIETCS TOT/Ia, KOT/Ia BBIZEJICHUs BPEIAHBIX BEIIECTB HE3HAYUTEIbHBI M PABHOMEPHO pacipejie-
JICHBI TI0 BCceMy 00beMy ToMelieHus. BennunHa moTpeOHOro Bo3ayX000MeHa MpH 0O0LICOOMEHHOMN
BCHTWIALWH 3aBUCUT OT BUJIa U KOJIMYECTBA BPECAHBIX BEIICCTB B BO3AYXC. 21_]'[5[ YMCHBUICHUA KOHILICH-
TpPAIMU MBI, BPEIHBIX Ta30B WIH MapOB, BBIICISIONINXCSA B MPOU3BOICTBCHHOM IMOMEIIECHUH KOJIU-
4eCTBO BO3/yXa, [10JJaBa€MOr0 B IMOMEIICHHUE [Tl 00eCeYeHHUs TpeOyeMbIX YCIOBHIA BO3IYIIIHON Cpe-

nbl Lgp, M>/d, ompenensieTcs o GpopMyiie

M—Ly,u(Zy[[.:& —Zr[)
(Zyn —Zn)

rzie Lyy — KOJMYeCTBO BO3/yXa, YIalsIeMOro u3 paboyuei 30Hsl, M/
M — KOJIMYECTBO BPEIHBIX BEIIECTB, MOCTYIAIOIIMX B IIOMEIICHUE, MI/4;

LBp =Ly)1 + , (111)

Zyy 3 — KOHIEHTPAIKMs BPE/HBIX BEIIECTB B BO3/YyXE, yAAISIEMbIX U3 IOMEIECHHS, Mr/mS;
Zy; — KOHIEHTPAIIUs BPE/IHBIX BELIECTB 3a MPe/eamMu paboueii 30HbI, mr/m®;
Z; — KOHIICHTpAITUS BPEIHBIX BEIIECTB B IMOCTYIIAIOIIEM BO3IyXE, Mr/M° (06b1un0 Z;=0).

Bennanna Zyy ; nomkua pasusatbest Benmuuune [TJIK yransembix BemecTs.
B tex cinyuasx, korja KOJWYECTBO BPEAHBIX BEIIECTB BEJIMKO WK TPYAHO ONPENEINMO, pacyeT
BO3yX000MEHa MOYKHO TIPOU3BOJIUTE C MIOMOIIBI0 K03 PHIMeHTa KpaTHOCTH
Lyo =x-V, (1.12)
I K — KPaTHOCTh BO3yXO0OMEHa, OTIpeIeNsIomas, CKOJIbKO pa3 B TEUEHHE Jaca CleAyeT IIOMEHITh
BO3/IyX B IIOMEILECHNH;

V — 00beM IMOMEIICHHS, M .



B Tabn. 1.6 mpuBeneHsl MaHHBIC 1O PEKOMEHIYEMBIM KPAaTHOCTSIM BO3IyXOOOMEHa B IIeXax
PEMOHTHBIX TPEINPHUITHN, KOTOPhIE MOXXKHO HCIIONB30BATH M OTHOCHTEIBHO PSJa JPYTHUX TMPOU3-
BOJICTB.

Tabnuma 1.6
KpatHocTH Bo31yx000MeHa B exaX peMOHTHBIX NPeaNpUsATHH

TexHonorugeckue 00beKThl HPeAIPHATHS Kparrocth Bo3ryxoobMeHa
Y4acTok Hapy>KHOW MOWKH M pa300pKH MaIlIiH 5
Y4acTOK JHarHOCTHKH U 1e(heKTOBKH 8
Y4acTOK OKpacKd M CYIIKH 17
Y4acTOK MPUTOTOBJICHHS JTAKOB M KPACOK 11
[TomenieHus: OUUCTHBIX COOPY>KEHUHN 8
Y4acTok cBapku 16
YuacTok ByJIKaHH3AIHN 6
Y4acTok ciecapHbli 6
Y4acTok MeIHUIIKUI 11
PeMOHT 31eKTp0o060opy10BaHUS 15
Y4acTok peMOHTa JBHTraTesen 21
Y4acTok IPOBEpPKU TOIIMBHOM anmnaparypsl 9
Y4acTok MEeXaHUYECKUI 8
KysHeuHoe otienenue 20

3adanue. PaccuntaTh HEOOXOIUMOE KOJIUYECTBO BO3IyXa Uil OOIMEOOMEHHON BEHTHIISIIMH
IPH 3arpsI3HEHUH €T0 BPEIHBIMH BEIIECTBAMHU.

Jlano (Bapuant 1). Ha ygacTke pa300pKu MallliH B TEXHOJIOTUYECKOM IPOIIECCE UCTIOIB3YEeT-
Cst BpeIHOE BEIIECTBO, ero cpeanecyrounas 1K = 0,3 mr/m°. 3arps3HeHne M0AaBAEMOr0 Ha Y4acTOK
Bo3nyxa Z = 0. Konuenrpamus BemecTsa 3a npeenamu padboueit 30usl, Zy;=0,5 Mr/m®, 0GBeM mo-
memenns V=100 M°, KpaTHOCTb BO3IyXOOOMEHa, K=5; KOIHYECTBO BPEIHOrO BEIIECTBA, MOCTYIAK0-
mrero B nomenienue, M=1800 mr/y.

Pewenue:

1. Onpenenum KOIMYECTBO BO3/lyXa, YAAIAEMOro U3 paboyeii 30HbI, Lyy =x-V =5-100 =500 M

2. OnpeaenyM HE0OXOAUMOE KOJIMYECTBO BO3/AyXa, HConb3ys Gopmymy (1.11), ¢ yuerom To-
ro, 4T Zyy 5 = I[IJAK = 0,3 Mr/M3

1800-500-0,3

Lup =500+ =500 + 3300 = 3800 m>/u.

b
Omeem. Lzp = 3800 M. C yaeroM KIIJI mo mosydeHHON BETMYHHE pacxoja BO31yXa MOKHO
W3 KaTajora BeIOpaTh BEHTUIATOP AJIsl 00IIEOOMEHHOW BEHTHIISIIIMY B JAHHOM TomenieHnd. Ecnu na-
€TCs ero MPOM3BOAMTENILHOCTH M0 BO3JYXY B CEKYH/Y, MOJYYEHHOE 3HAYCHUE CIEAYET Pa3leliuTh Ha
3
3600. Torma LBp= 1,1 m /c.

HcxonHble TaHHBIE [UISl pacYeTOB IPHUBEACHBI B Ta0I. 1.7.
TaGunuma 1.7

I/ICXOJIHBIC JaHHBbIC

;fh k| Vos® | M 1\24?/11;25 MzrfA’S rﬁi k| Voa® | M,/ ﬁﬁ;g Mzr%
1 5 100 | 1800 | 03 | 05 | 31 6 | 200 | 1800 | 02 | 04
2 8 150 | 1200 | 025 | 07 | 32 11 | 150 | 1900 | 03 | 05
3 17 | 200 | 1300 | 005 | 02 | 33 15 | 100 | 2000 | 04 | 06
2 11 | 250 | 2500 | 025 | 04 | 34 | 21 | 150 | 2100 | 05 | 07
5 8 | 300 | 1000 | 01 | 02 | 35 9 | 200 | 2200 | 06 | 08
6 16 | 350 | 2000 | 015 | 025 | 36 8 | 250 | 2300 | 04 | 07
7 6 | 400 | 2700 | 02 | 04 | 37 | 20 | 300 | 2400 | 02 | 04
8 6 | 450 | 2900 | 015 | 030 | 38 10 | 350 | 2500 | 03 | 05
9 11 | 500 | 300 | 03 | 05 | 39 12 | 400 | 2600 | 04 | 06
10 15 | 450 | 1200 | 04 | 06 | 40 13 | 450 | 2700 | 03 | 06
11 | 21 | 400 | 1100 | 01 | 025 | 41 14 | 500 | 3000 | 02 | 05




12 9 350 100 0,5 0,7 42 18 450 3100 0,2 04
13 8 300 900 04 0,6 43 19 400 3200 0,3 0,7
14 20 250 800 0,3 0,5 44 21 350 3300 04 0,7
15 10 200 1800 0,2 04 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 04
19 18 200 2200 0,3 04 49 17 100 4500 04 0,8
20 19 250 2300 0,2 0,5 50 11 150 4000 04 0,7

21 21 300 2400 0,1 0,3 51 8 200 3500 04 0,6
22 20 350 2500 0,2 04 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 04 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 BO3/1yXa, He00X0AMMOI0 JUIsl MPOBETPHUBAHUS
NnoMeLleHUs NPU U30bITKE TeIJI0ThI

B nmomernieHnn co 3HaYUTENBHBIMU TETIOBBIICICHUSAMH 00bEM IIPUTOYHOTO BO3/IyXa, HE00XO0-
VMO JUTS yoalleHus M30BITOYHON TeIUTOTH (0e3 ydeTa KOJMUYECTBa TEIJIOThl, YHOCHMOW U3 IOMeIle-
HUSL C BO3JyXOM, YAQISIEMBIM Y€pEe3 MECTHBIE OTCOCHI), OTIPENEIIAETCS COOTHOLLICHUEM

Lpp =—— 22 (1.13)

rae Qusg — n30bITOUHAs TerioTa, JK/c;
Cp — yJlenbHas TEMIOEMKOCT BO3/lyXa IPH MOCTOSHHOM JiaBienuu, Jix/(kr-K);
p — mIOTHOCTH Bo3ayxa mpu 293 K (20 °C), kr/m®, pasras p = 1,2 kr/m’;
Ty — Temmeparypa ynansemoro Bosayxa, K;

T; — Temneparypa Bo3/yxa, noaasaeMoro B nomenenue, K. Ty u Tj; JIETKO momy4uTh M0 00bI4-
HOMY I'PalyCHIKY, IPHOABHB K 3HAYeHHIO TemmepaTypsl B °C mudpy 273, Hanpumep 10 °C
cootserctByer 283 K, 0 °C =273 K, 30°C =303 Ku 1. 1.

KonmuiecTBO TemaoThl, KOTOpOe HEOOXOAMMO 3aTpaTuTh, 4TOOBI 1 Kr BO3/AyXa MOAHATH Ha
1 0C, Ha3bIBAa€TCs TEIJIOEMKOCTBIO BO3/lyXa, OTHECEHHOM K €IMHUIIC Beca, HAYE — Y/ACJIbHOU Tero-
€MKOCTBIO BO3/yXa.

Pasnn4aoT TEroeMKOCTh BO3/lyXa IIPH MIOCTOSAHHOM JiaBieHud Cp, M TIPH TIOCTOSAHHOM 00be-

Mme Cy.
3HaueHHs TEIUIOEMKOCTEH CyXOro BO3yXa IpH M3MeHeHuH Temreparypsl ot 0 1o 80 °C co-
orBeTcTBEHHO paBHbl: Cp = 0,239 - 0,241 u C, = 0,170 - 0,172 kxan/(kr-rpan). B cucreme CU coor-

BETCTBEHHO yKasaHHoMy juanazony C, = 999,999 — 1008,368 JLx/(kr-K). Ecnu npeanonoxurs, 4to
MEXJIy TeMIIepaTypoi BO3JyXa M €r0 TEIIOEMKOCTHIO CYIECTBYET JTHHEWHAs 3aBUCHMOCTH, TO MPH

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

U36wITOuHas Terora, [k/c uau BT mo cyiiecTBy He 4TO MHOE, Kak TEIIOBask MOIIHOCTh UC-
TOYHHKA TETUIOBBIJICIICHHSI, KOTOpasi XapakTepu3yeTcst TeruiocoaepkanreM, Jx/kr. Tonbko yaanenue
9TUX M30BITOYHBIX KWJIOTPAMMOB (Macc) HarpeToro BO3AyXa CO CKOPOCTHIO, UMEIOLIEH Pa3MEpHOCTh
KI/C, MOXET CO3/1aTh MPEIOCHUIKH ISl 3aMEIIEHUs] 3TOH MacChl BO3yXa CBEXKHM, 0oJiee XOJIOTHBIM
BO3lyXOM. MaTeMaTHYEeCKH 3TO OIUCHIBACTCS KaK YMHOXKEHHE BEIMYMHBI TEIUIOCOICPIKAHHS Ha CKO-
POCTh yJIaJIeHUs TEIUIOTrO BO3/yXa, B pa3MEPHOCTH 3TO BhINIAMT Kak (Jx/kr)-(kr/c) = Jx/c. [Toaromy
¢dopmyiy (1.13) MOXKHO NPECTABUTE B CIEAYIOLIEM BUIE
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_ 3600-y-p-Lyn  _ v-Lyn
Cp-p-(Ty —Tu)-3600 Cp-(Ty —Tn)’

rae Ly — ynansembiil u3 moMeIeHust BO3yX, ¢ Y4€TOM, KpaTHOCTH Bo3ayxooomena (K), M/, Tlpn

Lup (1.14)

K=10 u V=90 M3, Lyﬂ=900 M3, rae V — o0beM MOMEIIEHNS.
B BO3ayX€ NMpakTUYECKU BCeria MPUCYTCTBYET BOJA B BUJIE MAPOB, KOTOPBIC MPU CHUKCHUSIX
TEMIIEPATyphl BO3/IyXa MEHSIOT arperaTHOE COCTOSIHUE, BBINaasl B BUJC POCHI WM B BUJC UHEs. Ter-
JIOCOJIep)KaHUE BIAKHOTO BO3yXa ONpPEeNaeTCs

v=Cp(t)+ X(r+ Cnt), (1.15)
IJie Y — KOJIMYECTBO TEIUIOBOI SHEPTHH, 3aKIIFOUCHHOE B 1 KT Macchl rasa, Jx/Kr;
r = 2,5-10° — ckpbITas TemIoTa NapOOOPA3OBAHMS WM yACTbHAS TEIIOTA UCIIAPEHHS BOIBI IPH
0
0 °C, Ix/xr;
Cy =1890 — cpenusst yaenpHasl TEMIIOEMKOCTh BOJISHOTO Mapa MpH HOPMAajlbHOM JaBJICHUH,
Jox/(xr-K);
t — temmeparypa, 0C; P =101325 Ila;
X — BrarocozepKaHue — OTHOLIEHHE IUIOTHOCTH BOJSHBIX MAPOB K IJIOTHOCTH BO3yXa, KI/KT, T. €.

x=Pn (1.16)
Pc
€ py U po — IUIOTHOCTH CyXOr'0 BO3JyXa U BOISHOTIO IIapa, kr/m’, BnaroconepxaHue MOKET OBbITh
OTIPEIEJICHO TAKXKE C IOMOLIBIO JaBJICHHUS U Ta30BbIX ITOCTOSHHBIX.
Tax ypaBuenue cocrosaus (Knaiinepona-MeH/eneeBa) BIaXHOTO BO3yXa UMEET BHT

P _gr, (1.17)

p
rae P — naBneHue Bo3ayxa, [la;
p — IJIOTHOCTH BO3TyXa, Kr/M>;
T — abcomtoTHast Temmeparypa, K;
R — razoBas nocrosianas, Jx/(kr-K).

I[aBJ'IeHI/Ie BJIAJXHOI'O BO31yXa I10 3aKOHY Z[aJ'ILTOHa MOKHO BBIPa3uThb B BUAC

P=P,+P,, (1.18)

rae P., P; — COOTBETCTBEHHO JIaBIEHHE CyXOr0 BO3JyXa U BOASHBIX Napos, I1a.
N3 Beipaxenwii (1.16 u 1.17) ¢ yuerom (1.18) momyunm
— RC P o
R, P-P,

rae R.= 287,04 — razoBas nocTostHHas cyxoro Bo3ayxa, Jx/(kr-K);

(1.19)

Ry= 461,66 — ra3oBas moctosiHHas BOAsSHBIX mapoB, Jx/(kr-K). [lapameTrpbl BoAsHBIX MapoB
MpHUBE/ICHBI B Ta0I. 1.8.
TaGnuma 1.8
ITapamMeTpbI BOASIHBIX NAPOB

t,°C Pris KI/M Ppy,Ia t,°C Pri, KI/M Py, Ila
-20 1,1 120,0 15 12,8 1693,2
-15 15 186,7 20 17,2 2319,8
-10 2,3 280,0 25 22,9 3546,4
-5 3,4 413,3 30 30,1 4213,0
0 49 613,3 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

3aoanue. PaccuMTaTth KOJIMYECTBO BO3yXa, HEOOXOAMMOE JUIsI TMPOBETPUBAHHUS TOMEIICHUS
TIPH U30BITKE TETUIOTHI.
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Jano (Bapuant 1). Temneparypa Bosayxa t = 20 °C, orHocHTenbHAs BlIaxHOCTH WY=0,6 B JONIX
€IMHHIIBI, KPAaTHOCTH BO3ayX000MeHa K = 10, 06bem nomermenns V = 100 m°

Pewenue.

1. oncTaBuB 3HAa4YeHUS] Ta30BBIX MOCTOSHHBIX R, M Ry ¢ y4eToM mapuuanbHOrO AaBICHUS
(tabi. 1.8) ¥ OTHOCUTENBbHOW BIaXHOCTHU Y, B hopmymy (1.19) momyunm

X:M (1.20)

(P-P ILH. “y)
rae Py — HapuyaibHOe JIaBICHUE;

P — napnenue Bo3nyxa B mometienud, Ila. Py, npu 20 °c paBuo 2319,8 Ila.
IToxcraBuB yke n3BecTHBIE 3HaUeHUs B popmynsl (1.20, 1.19, 1.14) nomyunm

0,622-23198-0,6
X = =0,0087 kr/kr.

© (101325- 23198-0,6)

2. Onpenenum Temnocoaepkanue Bozayxa no gopmyie (1.15) mpu C,= 999,999 +0,1046125-t =
=999,999 + 0,1046125-20 =1001,6728 JIx/(kr-K)

v=10016728+0,0087 - (2,5- 10° +1890 - 20) = 23080,5328 JLx/xr.

3. Onpenenum HEOOXOMMOE KOIMYECTBO BO3MyXa, 1€ Ly, = K-V

11521

Bp = 23080,5328-1000 =11521 m>/u i Lep = =0,32 mle.
1001,6728- 20 3600
Omesem. Lgp =11521 M3/a wm Lgp = 0,32 mc.
Tab6numa 1.9
HUcxoannie nannbie (T, = 15 °C)

Ne | T,=t°C |y, % K v, M P

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 7319,4
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 7319,4
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 7319,4
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. PacueTr npou3BOAUTEIHLHOCTA MECTHOM BEHTUISIUM 111 Pa30aBJieHUs1
npuMeceil U MJIOIAIM CEYEHHUS BO3yX03a00PHUKOB

[Ipu 00meoOMeHHON BEHTHIISIMM MPOUCXOAUT OOMEH BO3[Iyxa BO BceX momemleHusx. Ona
IMPUMCHSCTCA TOTr'Ia, KOrJia BBIACJICHHA BPCAHBIX BEIICCTB HE3HAYUTECIbHBI 1 PABHOMEPHO YAAJICHEI 110
BCeMy 00BeMy MTOMETIEHMSL.

MecTHasi BeHTWIALMS ACHCTBYET HEMOCPEACTBEHHO Ha pabouem mecte. OHa MOXKET OBITH BbI-
TSOKHOM M MIPUTOYHOH. BBITSDKHYIO NIeNaloT HEeMmOCPEeICTBEHHO B MecTaX oOpa3oBaHMS BPEAHBIX BbI-
OpocoB, HapUMep, y TaJbBAaHUYECKUX BaHH, y HBUIALIMX arperaTtoB, y 3JEKTPO- U ra30CBapOYHBIX
MOCTOB. MECTHYIO MPUTOYHYIO BEHTHIISALUIO OCYIIECTBIISIIOT B BUAE BO3AYIIHBIX 3aBEC, AyIIEH, 0a3n-
COB, KOTOPBIC YyIyUlIalOT MUKPOKJIIMMAT B OFpaHI/I‘-ICHHOI\/'I 30HC ITIOMCUICHUS.

KOHCprKTI/IBHO BBITsIZKHasA BEHTWJIALMA BKIIIOYACT BO3I[yXO3a60pHI/IKI/I, PYKaBa U BEHTHUJIATOP,
YCTaHABIMBAEMBIi 32 CTEHOU MTOMEIICHMUSL.

IIpu pacuere KomMuecTBa BO3yXa, HEOOXOJUMOIO Ul pa30aBlIeHHE BPEIHBIX MpUMecei 110
ypoBHs [1JIK, MOHO HCIIONIB30BaTh COOTHOIIIEHHE

M 3
LBp :ﬁ , M /‘I, (121)

rae M — KOIMYeCcTBO BPEIHBIX BEIIECTB, BEIICIAEMBIX B BO3yXe pabodeil 30HbI, MI/4;

IIJ[K — mnipenenbHO-0MyCTUMAas KOHIIEHTPAIsl HauboJiee OMAacHOTO BEIIECTBA, BBIJCISICMOIO B
BO31yX pabouell 30HBI (HapUMeEp, Mapbl CBUHIIA HA MOHTAXHOM YYacCTKE I€YaTHBIX
TIaT).

HpOH3BO,I[I/IT6J'IBHOCTI> MECTHOM BCHTWISILIUHN OIIPCACIIACTCS 10 Q)opMyne

Laeer = F-v-3600 , M/, (1.22)
rac F — CCUCHUC B03HyX03360pHI/IKOB, Mz;
V — CKOpOCTh IBW)KEHUS BO3[yXa, pa3BHBaeMasi MECTHOH BEHTWISLMEH, M/C, TPUHUMAETCS OT
0,5 no 1,7 m/c.
OLICBI/IILHO, qTO HpOI/I3BO,Z[I/ITeJ'H>HOCTB MeCTHOfI BCHTWISIOIUNU JOJI2KHA COOTBETCTBOBATH HeO6XO-
IIMMOMY KOJIMYIECTBY BO3IyXa

Luecr = Lap (1.23)
NIIn
F-v-3600 = Lgp (1.24)

Ecnu momiaap Bo3ayx03a00pHUKOB Hen3BeCTHa, onpeaeisitoT F u3 dpopmynsl (1.24)

LBp 2

v - 3600
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3adanue. Paccuntarh MPOM3BOAUTEIHLHOCTS MECTHON BEHTWIIALMU IS pa30aBIeHUS BPEIHBIX
MpUMeceH U IJIoNalb CeYeHHs BO3TyX03a00PHUKOB.

Jlano (Bapuant 1). Ha MeqHUIIKOM y4acTke, TJie OCYIICCTBIISICTCS TMaiika y3JI0B, JeTajel, Ux
MPeIBAPUTEIHLHOE TPABJICHUE BBIJCISIOTCS BPEIAHBIC BEIIECTBA, B YaCTHOCTH, OKUCh Menu, [1JIK = 0,2
mr/m® (cpemHecyTo4Has), BEIIECTBO 2 KJIacCa OMACHOCTH. 3a CTEHOH YCTaHOBJIEH BEHTHIIATOP, KOTO-
pBIi 0OecreurnBaeT CKOPOCTh BBITSDKKH BO3/IyXa depe3 BO3ayx03a00pHUKH, paBHYIO 1,7 M/c. B Bo3ayx
noctynaer 1800 Mr/4 OKHCIOB MEIH.

Pewenue.

9000 2

1800 _ 9000 w3a 2) F 147 w

0,2 T1,7-3600
Omeem. Lsp =9000 M3/q n =147 M2

JlanHbIe, HEOOXOAMMBIE I pacdyeTa MeCTHOM BEHTHIIAINH, TIpuBeAeT B Ta0. 1.10.
Tabnuma 1.10

1) Lep =

Hcxoanble JaHHbIE

No M 1JIK, v, No M 1JIK, v, No M 1K, v,
) 3 ' 3 ' 3
/1 M/ MI/M m/c /1 ML/ MTI/M m/c /1 ML/ MTI/M M/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 15
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 14 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 15 47. 280 0,005 1,7
8. 200 | 0,0025 1,2 8. 1500 3 14 48. 400 0,01 15
9. 1250 0,1 1,0 9 1500 0,05 1,7 49, 500 0,03 14

10. 350 | 0,0003 1,7 10. 300 0,005 1,6 50. 600 0,01 13
11. 1500 0,05 14 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 14 53. 800 | 0,0015 14
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 11
16. 1000 | 0,003 1,0 16. 400 0,3 0,9 56. 750 0,02 13
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 13
19. 180 | 0,0003 1,7 19. 1000 0,6 0,9 59. 300 0,02 15
20. 1300 | 0,0017 1,6 20. 350 0,05 1,6 60. 1000 3 0,7

1.7. PacueT cucTeMbI MECTHOI'0 OCBEIICHHUSA

3adanue: onpenenUTh CBETOBON TOTOK ¥ MO00PATh THII JIAMITBI JJII MECTHOTO OCBEIICHUS.

Hano (BapuanT 1). K — koaddunument 3anaca — 1,5 (BeiOupaercs u3 tabdin. 1.13); £ — HOpMHE-
poBaHHas ocBemeHHOCTh — 220 5Kk (BeIOMpaetcst u3 Tadu. 1.13); e — BenMYMHA YCIIOBHOW OCBEIIICH-
Hoctd — 200 (moxbupaercs coriacHo rpadukam 1.1, 1.2 u npuHUMaeTcs OJvkakiinee 3HaYCHUE KPHU-
BOW); a — pacCTOSIHUE OT MPOCKIMH OCH CBETHJIbHUKA — 23 cM (BbiOMpaeTcs u3 Tabm. 1.13); h —
BBICOTA YCTAHOBKH CBETHJILHHKA — 35 CM.

Pewenue:

1. OnpenensieM BeTUUMHY CBETOBOTO MOTOKa F, MM

F, =% 1000=
e

15-220-1000

=1650 1 (1.26)

2. 1o naHHOMY CBETOBOMY MOTOKY IMOAOMpaeM THI Jammbl (Tadm. 1.11, 1.12).
Omeem: Breidbupaem namiry JIJIL] 30 co cBeToBBIM moTokoM 1650 M.
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Bricota YCTaHOBKH CBETHJIbHHAKA

Bricora YCTaHOBKH CBETUJIbHHUKA, h, CM
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25

30

35

40

1,007

ZINN
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12

Paccrostane ot MPOCKIMHN OCH CBETUJIIbHUKA

Puc. 1.1.

Paccrosams ot MPOCKIMHM OCH CBETUJIIbHUKA, &, CM

0 5 10 15 20

30 35 40

4

INNSS

AN

10

SE )RR

1000 }

800 400 100
0 / 200

Puc. 1.2.

a, cMm

TaoOnuma 1.11

IMapamerpsi JIH MecTHOrO ocBelieHusl HA Hanpsiskenue 12, 24,36 B

Twun namn

HomuHanpHbIE 3HAYCHUS

E, mm dy, MM [, Mm h, MM ly, KII
MO 12-15 200 61 108 73 —
MO 12-25 380 61 108 73 —
MO 12-40 620 61 108 73 —
MO 12-60 1000 61 108 73 —
MO 24-25 350 61 108 73 —
MO 24-40 580 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 36-40 580 61 108 73 —
MO 36-60 950 61 108 73 —
MO 36-100 1590 66 129 94 —
MO/ 12-25 270 71 109 — —
MO/ 12-40 490 71 109 — —
MO/I 12-60 880 71 109 — —
MOJI 24-40 820 71 109 — —
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HoMuHanpHbIC 3HAYCHHS
Tun namn E, M dy, MM I, MM h, MM ly, K11

MO/] 24-60 950 71 109 —

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

i maMi HakanuBaHMS — IEPBbIE Ba YMCJIA MAapKUPOBKM O00O3HAYAIOT AHMAIa30H JOMYCTH-
MBIX HaIlpsDKEHUH B B, TpeTbe — MOIIHOCTE B BT.

Tabnuuma 1.12

CBeToBbBIE U YJIEKTPUYEeCKHEe mapaMeTpsl JiloMuHecueHTHbIX Jamn (TOCT 6825—91)

JI*oMUHECIIEHTHBIE JIAMIIBI
Tun CBeTOBOI IOTOK, JIM CaeroBas oTnaua, 1M/Bt

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

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

JIb 30 2100 70,0
JIALL 40 2100 52,5
JIJT 40 2340 58,5

JIb 40 3120 78,0
JIALT 80 3740 46,8
JII 80 4070 50,8

JIb 80 5220 65,3

Jlammibl HaKaTUBaHUS

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

I[J'IS[ JJIOMUHCCHCHTHBIX JIaMIT — HI/I(i)pBI OCJIe TUIIA JaMITBl 0003HAYAI0T MOIIHOCTH B Br.

HcxoaHble JaHHbIC

TaoOnuma 1.13

Ne Koap. Haunmen. Bricota | Paccr. ot | Ne Koap. Haunwmen. Bricora Paccr. ot
n/m| 3amaca OCBEIll. | YCTAaHOBKH | IPOEKIMH |I/II| 3amaca OCBEIll. | YCTAHOBKH | MPOEKLMH
MOIIHOCTH, E, nx CBETHJL, h, | ocu cBe- MOIIHOCTH, E, nx CBETHJL., N, |ocK CBeTWIIb-
K cM TUIbHUKA, K cM HUKQ,
a, cM a,cM
1 15 220 35 24 16 1,3 300 30 17
2 1,7 225 35 18 17 1,5 800 30 14
3 15 550 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 15 100 25 28 21 1,7 150 30 30
7 15 150 30 18 22 1,3 100 200 1,8
8 1,3 200 30 25 23 15 100 300 1,6
9 1,7 300 20 17 24 1,5 200 40 24
10 15 400 18 35 25 13 300 28 9
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11 15 200 30 16 26 13 200 37 10
12 1,7 500 30 25 27 13 400 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 15 200 35 15 30 1,3 150 30 25

1.8. Pacuer cucreMbI 00111€r0 OCBEIeHUS

3adanue: OnpenenuTs CBETOBOH MOTOK F um momoOpaTh CTaHAAPTHYIO JIAMIy U OOIIETO
OCBEIICHUSI.

Jlano (Bapuant 1).

E — HopMmpoBaHHas MIUHIMAITbHAS ocBerieHHOCTh — 500 ik (Tabo. 1.18);

A — mmprHa oMereHust — 12 M (Tabdm. 1.18);

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

H — BrIcoTa momerieHuss — 6 M (1abm. 1.18);

K — xoadpumment 3amaca — 1,3 (tadu. 1.18);

Z — xo3(pdunmeHT HepaBHOMEPHOCTH OCBEIICHHS, €r0 3HA4YCHHE IS JIaMIl HaKaIMBaHHS

JAPJI— 1,15, nns moMuHECHeHTHBIX damir — 1,1;
N — YHCIIO CBETHIILHUKOB B MOMEIICHUY;
NU — k03¢ HUITUEHT UCTIONB30BAHMS CBETOBOTO MOTOKA JIaMmt (Tadi. 1.17).

Pewenue
1. OnpenenuM BeMMYUHY CBETOBOTO IMIOTOKA JaMIIbI F, M

_100-E-S-K-Z
N-nu

F , (1.27)

rae S — miomaas exa, M2,
S=A4-B=12-18=216 m*

2. Haxomum o6mree uncino cetTrnbHUKOB N. lomyumBmmecs: Henensle 3HadeHus N OKpyTrinTh
IO LIEJBIX B OOJBIIIYIO CTOPOHY.

N:NHH'NHI=54, (1.28)

rae Njjjp — 4MCII0 CBETHIIBHUKOB 10 JUIMHE;
Ny — YHCIIO CBETHJIBHUKOB TIO IITUPHUHE.

N, =B/L=18/2=9; N=A4/1.=12/2=6.
3. Haxoaum paccTosiHie MLy COCETHUMHU CBETHIIbHUKaMK (WK ux psiaamu) (L)

L=42-h=05-4=2m (1.29)
rae A — BeiOupaercs u3 tadum. 1.18;
h — BBICOTa yCTAaHOBKH CBETHIIbHUKA HAJI PabOYel TTOBEPXHOCTHIO, M;
4. BoIcoTa yCTaHOBKH CBETHIIbHHKA h BEIUMCIISIETCS 0 (hopMyIte

h=H—hes —hpn =6-05-15=4 m (1.30)
rae hey — BBICOTA cBeca cBeTUIIbHUKA, M (Tabi. 1.18);

Np.. — BBICOTa paboueii noBepxHOCTH, M (Tabi. 1.18).
5. HaxoanMm MHIEKC NOMEIIEHUS

i= 4-8 = 12-18 =18. (1.31)
hA+B) 4(12+18)
Koaddumment ucmnonbp30BaHust CBETOBOTO MOTOKA (NU) HaxoauTces 1o tabdin. 1.17 B 3aBucHMOCTH
ot Ko3bduIreHTa oTpaxkeHus cte P, u notonka Py (tadi. 1.18) u nnmekca momernenws, i. [Tomyunsiimecst
HEIeNIbIC 3HAYCHUS | OKPYTIIUTH JI0 IIEITbIX B OOJIBIITYIO CTOPOHY.

[Moxcuura mo ¢opmyne (1.27) cBetoBoit moTok jmamnbl F mo Tabn. 1.14, 1.15 momoOpath
OJIMKANIYr0 CTAaHAAPTHYIO JIAMITY W OIPEIENSIIOT JIEKTPUIECKYI0 MOITHOCTh BCEH OCBETUTEIILHOM
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YCTaHOBKH. B TpakTHKe JOMycKaeTcsi OTKIOHEHUE TIOTOKA BEIOPAHHOW JIaMITbl OT pacyeTHoro a0 —10
% u +20 %, B IPOTUBHOM CITy4ae BEIOUPAIOT APYTYIO CXEMY PACIION0KEHHS CBETHIIEHUKOB.

- 100-500-13-216-11
54.57

=5017,5 mm

Omeem. CBeToBo#1 oTok paseH 5017,5 M. Beioupaem nammy JIb 80 co cBeToBBIM moTOKOM 5220 11M.

CBeToBBI€ U AIeKTPHYECKHEe MapaMeTPsl pTYTHBHIX Jamn APJI

Taonuna 1.14

Twn mammsl CBeTOBO# ITOTOK, JIM CseroBas orzgada, 1mM/Bt
JPJI 250 13000 52
JIPJI 400 23000 57,5
JIPJI 700 40000 57,1

JPJI 1000 57000 57

Hudpsr mocne JIPJI 0603ravaroT MOIIHOCTE B BT.

Tabmnuna 1.15

CaeToBbI€ U dJIeKTpHYecKHe napaMerpsl Jjamn Hakagauanus (FOCT 2239—79)
u omuHecueHTHBIX (TOCT 6825—91)

JlaMIIbl HaKaTUBaHUS JIroMHUHECIICHTHBIE JIAMITbI
CaeToBOM CaeToBas oTna- CBeToBOIt CaeToBas oTIa-
Tun Tun

MOTOK, JIM qa, 1M/BT MOTOK, JIM ya, 1M/Bt
B-125-135-15 135 9,0 JIALI20 820 41,0
B-215-225-15 105 7,0 JII20 920 46,0
b-125-135-40 485 12,0 JIB20 1180 59,0
b-220-230-40 460 115 JIALI40 1450 48,0
BK-125-135-100 1630 16,3 JIA30 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 JI140 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 JIA80 4070 50,8
'-215-225-1000 19600 18,6 JIB80 5220 65,3

PexoMeHayemblie U 1onycTuMble 3HaYeHus A=L/h

TaOnuma 1.16

Tun KCC L/h
CBETHJIBHHKA PexoMeH TyeMble 3HAUCHHUS HauGosblme 1onycTrMble 3HAYSHHS
K 0,4-0,7 0,9
r 0,8-1,2 1,4
)| 1,2-1,6 2,1
M 1,8-2,6 34
J 1,4-2,0 2,3
Tabnuna 1.17
Ko3dduumneHt ucnoib30BaHNsI CBETOBOr0 MOTOKA NU
CBeTWIbHUK, %0 HCTI09 B3120 JICTI02 [IBJIM PCII05
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 Koa¢puuuent ucnonpzoBanus 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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HcxoaHble JaHHDbIE

TaOnuma 1.18

No Pasmeps! nomenenus, M I(ff;f;?g{?;f@: Koaddumment %= L heg, hp.n., OCBEIIEHHOCTD, CBETHIILHUK

n 1 B a on oo 3anaca, K h M M E, 1x - 1C
1 12 18 6 50 30 1,3 0,5 0,5 15 500 JICTIO2 JUI
2 10 15 6 50 30 1,3 0,5 0,5 15 500 JICTIO2 JUI
3 12 24 12 50 30 1,7 0,8 0,6 1,0 100 PCIIO05 JPJI
4 14 26 12 30 10 1,7 0,4 0,6 1,0 200 PCIIO05 JPJI
5 12 12 8 70 50 1,3 0,5 0,5 15 200 JICTIO2 JUI
6 12 18 5 30 10 15 1 0,4 1,6 100 [IBJIM JUI
7 20 20 8 70 50 1,3 0,5 0,5 15 200 JICTIO2 JUI
8 18 30 9 50 30 1,7 0,9 0,6 14 200 PCII05 JPJI
9 20 32 6 30 10 1,3 1,2 0,8 1,2 100 JICTIO02 JUT
10 22 28 8 50 30 1,3 0,5 0,7 1,3 150 [TBJIM JUT
11 20 15 8 30 10 1,3 0,4 0,5 15 220 HCII09 JIH
12 20 34 9 50 30 1,7 0,8 0,6 14 400 PCIIOS JPJI
13 20 38 8 70 50 1,7 0,9 0,5 15 300 PCIIOS JPJI
14 12 12 6 70 50 1,6 0,7 0,7 1,3 150 HCII09 JIH
15 15 15 6 50 30 1,6 1,2 0,6 14 150 B3120 JIH
16 24 30 8 30 10 15 0,8 0,7 1 150 PCII05 JPJI
17 25 35 8 30 10 15 0,8 0,7 1 150 PCII05 JPJI
18 24 36 12 30 10 15 0,8 0,5 15 100 PCII05 JPJI
19 20 30 12 30 10 15 0,8 0,5 15 100 PCII05 JPJI
20 40 15 6 70 50 14 1,44 0,6 14 200 HCII09 JIH
21 12 34 9 30 10 1,3 0,4 0,6 14 250 JICTIO02 JUT
22 22 44 6 30 10 1,7 0,9 0,6 1 100 JICTIO02 JUT
23 12 18 12 70 50 14 0,8 0,5 2 200 PCII05 JPJI
24 10 15 12 70 50 14 0,4 0,5 15 200 HCII09 JIH
25 12 18 8 30 10 14 0,5 0,5 15 150 JICTIO02 JUT
26 15 20 8 30 10 14 0,53 0,3 1,7 200 JICTIO02 JUT
27 10 15 8 70 50 1,6 0,4 0,5 15 100 JICTIO02 JUT
28 24 46 12 50 30 1,7 0,8 0,6 1 200 PCII05 JPJI
29 26 48 12 50 30 1,7 0,8 0,6 1 100 PCII05 JPJI
30 30 56 12 50 30 1,7 0,8 0,6 1 200 PCII05 JPJI
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1.9. Pacuer ecTeCTBEHHOIO OCBCIICHUSA

HJ'IOHIaI[I) CBCTOBLIX IIPOEMOB PACCUHUTHIBACTCA IIPHU OOKOBOM OCBCILICHUM IMOMEIICHUM MO YpaB-
HCHHIO:

Sp =—2 , 1.32
° 1007 -7 (132

S 'eN'kg'no'k?,H

rae S — oAb CBETOBBIX POEMOB, Mm% S'm — mnomae mona nomermeHus, M
k 3 — Koo duiment 3amaca; n, — CBETOBAs XapPAKTEPUCTHKA OKOH;

kSI[ - KOS(b(bI/IIH/ICHT, y‘-II/ITI)IBaIOHlI/Iﬁ 34aTCMHCHUC OKOH MNPOTHUBOIIOJJIOKHBIMUA 3JaHUSAMU. 3aBu-

CUT OT OTHOLICHUS PACCTOAHUSA P x BBICOTC PACIOJIOKCHUA KapHU3a MPOTUBOCTOALICTO 34aHUA HAI
IIOJOKOHHHUKOM pacCMaTprBa€MOro OKHa,

05 1 15 2 3 n Goree
PlH,y

ksn L7 14 1,2 11 1

P — paccrosiHue MexIy pacCMaTpUBaEMbIM U MPOTHBOCTOSIINM 30aHHAMH, M;
Hj; — BBICOTA PACHONOKEHUS KAPHU3a IPOTUBOCTOSIIETO 31aHHS, M;

7 — ko> duument, yunteiBaronmi noseimenre KEO mpu 60x0BoM OCBeLIEHMH Onarofaps CBETY,

OTPAXKAKOLIEMYCsl OT MOBEPXHOCTH MOBBILIEHUS; T — OO KO3(p(HUIMEHT CBETOIPOITYCKaHUs, OIpe-
JIeTSIeMBIH 110 hopMyIIe:
T0=T1"'Ty "Tg, (1.32)
rae 11 — ko3¢ HUIUEHT CBETONPOITYCKaHUS MaTepuaa;
T2 —K03(pPULUEHT, YINTHIBAIOIINHI TOTEPH CBETA B IIEPEIlIETaX CBETONPOEMA,
13 — KOO(QQUIMEHT, YYUTHIBAIONINNA IMOTEpH CBETa B HECYIIMX KOHCTPYKIHSIX (TIpH OOKOBOM
ocBeniennu 73 =1);
CpenHeB3BelleHHbBIN KOA()(UIIMEHT OTpayKeHUsI TIOBEPXHOCTEH TIOMEIIICHHUS:
P S1+p, S, +pg Sy
Pep = 5145, 45,

: (1.33)

rae p1, P2, P3 — KOI(PPHUIMEHTHI OTPAKEHHUS MOTOJIKA, CTEH, nojia (Tabi.); Sy, Sp, S3 — IwIomaAM MO-
TOJIKA, CTEH, T0JIA.

3aoanue. Onpenenuts IIOLIAb CBETOBBIX IMPOEMOB U CPEAHEB3BEIICHHBIH KO3(UIMEHT OTpa-
JKEHUSI IOBEPXHOCTEN IOMEILIEHUSL.

Hano (o Bapuanty 1). ['myOuHa, anmuHa, BEICOTA, CBETOBAsI XapaKTEPUCTHKA OKOH, KodhduIim-
€HTBI: 3a1aca, YYUTHIBAIOIINN 3aTeMHEHHE OKOH MPOTHBOIOJIOKHBIMU 3IaHUSMH. 3aBHCHUT OT OTHO-
HICHUS] PacCTOSHUS P K BBICOTE PaCIOJIOKEHHS KapHU3a MPOTHBOCTOSIIETO 3/1aHKsI Ha/l IOJJOKOHHH-
KOM paccMaTpHBaeMoro okHa, yuuTbiBaronwid noseienne KEO npu 6oxoBom ocBeriennu Grmaromapst
CBETY, OTPaKarolIeMycsi OT TIOBEPXHOCTHU TOBBIICHHUS, CBETONPOIYCKAHUSI MaTepUaia, YIUThIBAIOIINI
MOTEPU CBETA B MEPEIUIETaxX CBETONPOEMa, YYHTHIBAIONIMN TIOTEPH CBETA B HECYIIUX KOHCTPYKIIHAX,
OTpaKeHHs TIOTOJIKA, CTEH, [10J1a; MJIOMIA N MOTOJKA, CTEH, IMOJIa.

Pewenue.

1) OOt K03 HUIEHT CBETONPOITYCKAHUSI, ONPEICISIEeMBIH 110 popMyITe

19 =09-0,7-06=0378

3aTEM, IJ10Iaab CBETOBBIX HpOCMOB
‘e k. mo-kax  5000-413-1115
5 2 Sn-en ks ksa _ 115 10809 u2
1007, 7, 100-105.0,378

2) CpenHeB3BelIeHHBIH KO3 (DUIMEHT OTPKEHHUS TOBEPXHOCTEH MOMEIIICHUST

p1-S1+p2-S2 +p3-S3  0,6-5000+0,4-2400+0,2-5000
Pcp = = =044

S1+82+583 5000 + 2400 + 5000
Omeem. So =1080,9 m?, pep =044
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HcxoaHble JaHHBbIE

Pa3Mep TTOMCIICHU A

KoaddunueHTh

Ne Bap. Am B.m How K, Koy ey, %0 11 2 3 r To6 no p1 p2 p3
1 50 100 12 1,3 15 4 0,9 0,7 0,6 1,05 0,378 1,1 0,6 0,4 0,2
2 50 100 12 1,5 1,7 3 0,9 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 0,9 0,7 0,6 1,05 0,378 1,7 0,6 0,4 0,2
4 50 100 12 15 1,7 1 0,9 0,7 0,6 1,05 0,378 3 0,6 0,4 0,2
5 50 100 12 15 1,7 0,5 0,9 0,7 0,6 1,05 0,378 7 0,6 0,4 0,2
6 50 100 12 1,5 1,7 0,2 0,9 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 0,9 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 0,9 0,7 0,8 1,15 0,504 20 0,6 0,4 0,2
9 30 80 9 1,4 1,4 4 0,6 0,7 0,8 1,15 0,336 1,2 0,6 0,4 0,2
10 30 80 9 1,4 1,4 3 0,6 0,7 0,8 1,15 0,336 15 0,6 0,4 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 1,4 1,4 0,2 0,6 0,7 0,8 1,15 0,336 20 0,6 0,4 0,2
15 30 80 9 1,4 1,4 0,3 0,6 0,7 0,8 1,15 0,336 18 0,6 0,4 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 0,9 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 0,4 0,2
19 40 60 6 1,3 1,2 2 0,65 0,9 0,8 1,25 0,468 15 0,6 0,4 0,2
20 40 60 6 1,3 1,2 1 0,65 0,9 0,8 1,25 0,468 5 0,6 0,4 0,2
21 40 60 6 1,3 1,2 0,5 0,65 0,9 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 0,9 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 0,4 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 0,4 0,2
25 10 6 3 1,2 1,1 4 0,8 0,6 0,9 1,25 0,432 3 0,6 0,4 0,2
26 10 6 3 1,2 1,1 3 0,8 0,6 0,9 1,35 0,432 4 0,6 0,4 0,2
27 10 6 3 1,2 1,1 2 0,8 0,6 0,9 1,35 0,432 6 0,6 0,4 0,2
28 10 6 3 1,2 1,1 1 0,8 0,6 0,9 1,35 0,432 11 0,6 0,4 0,2
29 10 6 3 1,2 1,1 0,5 0,8 0,6 0,9 1,35 0,432 20 0,6 0,4 0,2
30 10 6 3 1,2 1,1 0,2 0,8 0,6 0,9 1,35 0,432 54 0,6 0,4 0,2
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1.10. OnpenesieHue ypoBHS 1IymMa

HpI/I6J'II/I)KEHHO OKTaBHBIHN OCpCHHeHHBIﬁ YPOBCHb ITyMa BBI3BAHHOT'O HECKOJIBKMMU €IAMHHUIA-
MU O60pyI[0BaHI/I$I PACIOJIOKCHHOI'0 Ha HEOOIBIIION miiom@aan MOXHO pacCUUTaTh € MOMOLIBIO MPO-
CTOI'O IMpaBuJIa SHECPIreTUICCKOro CyMMHUPOBAHUA

n .
Leyu zlolg(ZIOO'lL’ j (1.34)
i=1
rae Lj — ypoBeHb IryMa enuHUIBI 000pyIOBaHUS YIacTKa;
N — KOJIMYECTBO €TUHULL 00OPYIOBAHUSI.
[peBsieHne ypoBHS HAJ AOIyCTUMBIM OIPEIENAETCS

AL = Leym — Lom (1.35)
rae Lyon — J0mycTuMBIi ypoBeHb HIyMa.
MertamnoobpabatsiBaromiee 000pyJ0BaHNe, KaK MPaBUIO, CO3AeT HAaNOOIBIINI ITyM B OKTaB-
HbBIX mojocax 1000, 2000 I'm.
Tabnuma 1.19

JlonycTuMble YPOBHH IIIyMa B OKTaBHBIX M0JI0CAaX
AJI51 IPOM3BO/ICTBEHHOT0 MOMeIlleH s

OKTaBHBIE MOJOCHI YaCTOT 1000 I'g 2000 I'g
80 78

JomycTuMBIi ypoBEHb I NPOM3BOICTBEHHBIX MOMEMEHUH Lyon

3aoanue. OnpenennTs, MPEBBIIIACT JIM IIyM JOITYCTUMOE 3HAUYCHHE Ha TIPOU3BOICTBEHHOM YJaCTKe.
Jlano (BapuaHT 1). Y4acTOK HMEET TPH €IUHUIIBI 000PYIOBaHUS C BEIMYMHAMHA ypoBHEH L1, Lo,

L3 Ha gacrorax 1000 u 2000 I'm1.
Tabnuma 1.20

OKT. MOJIOCKHI YaCcTOT 1000 2000
1.Lq, nb 85 82
2. Ly, 1B 88 84
3. L3, 1b 86 82

Pewenue: L1000 =1O|g(100’1'85 +100:188 +100’1'86)= 92 nb;

Leywsoo =101g(100282 100484 100182 )_g7 1

Omeem.
OKT. ITOJIOCH YacTOT 1000 2000
1. Ly, 1B 85 82
2. Lo, nb 88 84
3. L3, n1b 86 82
Leyas 4B 92 87
Lson 2B 80 78
AL, nb 12 9

B JaHHOM CJIy4a€ 3Ha4YCHUA YPOBHS HIyMa IIPEBBIMIAIOT JOITYCTHUMBIC. HeO6XOJII/IMO IIpUHUMATh
MEPLBI 1JId CHU)KCHUA YPOBHSA IIyMa.
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Tabnuma 1.21
JlaHHble U1 pacueTa YPOBHS IIyMa

Ne f, Lp1, Lpo, Lpz, Ne f, Lp1, Lp, Lpa,
n/m I'o b b b /1t I'n b b b
1 1000 85 88 86 16 1000 78 86 92
2000 82 84 82 2000 95 77 88
2 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 21 1000 70 75 95
2000 78 73 73 2000 71 76 98
7 1000 81 72 74 99 1000 72 77 78
2000 92 71 75 2000 73 78 76
8 1000 100 70 76 23 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 25 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 97 1000 82 70 79
2000 84 79 85 2000 83 71 78
13 1000 82 80 86 28 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. OnpenesieHue ypoBHSI BUOPOYCKOPEHU JIOKAJIbHON BUOpanuu

WuTerpanbHelii ypoBeHb BHOPOYCKOPEHHS TNPH OJHOBPEMEHHOM BO3JEHCTBHU BUOpalmii B
HECKOJIBKHMX YaCTOTHBIX MOJIOCAX ONpeeNsieTcs CIeAYIoINM 00pa3oM

n . .
La =101g 31004 Lai +Lki) (1.36)
i=1
rae La — cpelHee KBapaTHuecKOe 3HaUCHUE YPOBHS BUOPOYCKOPEHHs B i-if 4aCTOTHOM mosoce;
Lki — BecoBoii ko3 durmeHT st i-ii 9aCTOTHOM MOJIOCHI TS CPEHETr0 KBAPATHIECKOTro 3Ha-

YeHHs JTOrapu(PMUIECKOT0 YPOBHS KOHTPOJIUPYEMOTO MapaMerpa;
N — KOJIMYECTBO OKTABHBIX I10JIOC.
BecoBrle ko3 umenTs npuBeaeHs! B Ta0I. 1.22.
TaOnuma 1.22
3HauyeHusi BecoBbIX K03(ppuuuenToB Ly (1B) 175 JokanbHoil BUOpanuu

CpenHereoMeTpuIecKue 3HadyeHNEe BECOBBIX KO PHUINEHTOB
YacTOThl OKTaBHBIX 110J10C, I'I1 JUI. BUOPOYCKOPEHHUS JUTI BUOPOCKOPOCTH
Ki Lii Ki Lki
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

Tab6numa 1.23

HpeﬂeJII)HO'IIOHyCTI/IMLIe SJHAYCHUA leOl/I3BOIICTBeHHOI7I JIOKAJILHOM BHﬁpaIII/II/I

IpenenbHO foMyCcTHMBIE 3HaYeHUs 110 ocsm Xy, Yy, Zj,
CpeHereoMeTpHYECKUE YaCTOTHI
okTaBHEIX nonoc, Iy zmm BUOPOYCKOPEHUS é_mﬂ BIiIZ6pOCKOpOCTI/I
M/c nb m/c 10 b
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 14 109
500 45,0 153 1,4 109
1000 89,0 159 1,4 109
KoppexTupoBaHHBIE U YKBUBAJIECHT- 2.0 126 2.0 112
HBIC 3HAYCHUA U UX ypOBHI/I

3adanue. OnpenenuTh MPEBBILICH JIX AOMYCTUMBIA ypOBEHb BUOPOYCKOPEHUS JUIS JIOKAaJIbHOM
BHOpAallMi B OKTaBHBIX TOJOCAaX YacCTOT W MO WHTETPAIFHOMY IOKa3arenro. [laHHBIE IS pacdyeToB
MpUBEIeHBI B Ta0m. 1.24.

Jlano (Bapuant 1). 3amaHbl criemyroliye AaHHbIC BUOpoyckopenus: Lae =120 nb, La31 =123 nb,
Lagz =134 1b.

Pewenue.

B cootBerctBum ¢ Tabn. 1.23 3HaueHUs] BUOPOYCKOPEHUI B OKTaBHBIX MOJIOCAX YACTOT HE Tpe-
BBIIIAIOT JIOMYCTUMBIE.

Jlis  omnpenencHuss HWHTETPUPOBAHHOTO YpOBHA w3 TaOiu. 1.22 BbeIOMpaeM BECOBBIC
xkooppuimenter: Litgg =0 nb, Lkgz s =—6 nb, Lkez = —12 nb.

La =101g(1001(120+0) | 1901(123-6) | 1901(134-12)y _ 124 89 xB.

Omeem. 3HaueHNe UHTETPHUPOBAHHOTO TIOKA3AETIS HE MPEBBIIIAET IOITyCTUMBII ypoBeHb 126 nb.
TaoOnuma 1.24
3HauyeHHus ypPOBHeil BUOPOYCKOPeHUSsI IPOM3BOICTBEHHOI0 000PYAOBAHUSA

Ne OKTaBHBIE IT0J0CHI 9acCTOT
n/n 16 I'x 31,5Tn 63T
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. Onpenenenue 3(pGeKTUBHOCTH 3AIMUTHI OT BHEIIHETO Y— U3Ty4YeHUs
KOJIM4eCTBOM, BpeMeHeM U paccrosinneM. IIpoBepka TouHBI
3alIMTHOI0 IKPaHa MpHu padoTe ¢ y— Ke(eKTOCKONOM

3aoanue. OnpenenuTd 3PPEKTUBHOCTD 3AIIUTHI OT BHEITHETO Y—H3Iy4YeHHs KOJINIECTBOM, Bpe-
MEHEeM W paccTosiHueM. [IpoBepuTh TONMIMHY HCIOJB3YEeMOro 3allUTHOTO dKpaHa MpH paborte c
Y—Ie(hEKTOCKOIIOM.

Jlano (Bapuanr 1). Oneparop ucnons3yer y—aedexrockon I'YII-05-3 na ocrose *°Co. I'amma-
HKBHBAJICHT HCTOYHHKA (AKTUBHOCTH) Y— nedexrockorna M=500 Mr-ske Ra, cpemHsis sHeprusi KBAHTOB

E=0,5 M»aB. IlpenensHo momycTuMasi MOITHOCTh SKCIIO3UIIMOHHOHN 10361 Pg = 0,2 MP/4. omeparop pa-
OoraeT 6 4 B eHb (36 — yacoBas pabouas HeZels), ero paboyee MeCTO PacIookKeHO B 1 M OT HCTOY-
HUKa y—U3ay4deHus. JJ1s 3a1uThl UCTIOb3YETCsl CBUHIIOBBIN AKpPaH TOJIIIMHOU 35 MM.
Pewenue.
1. Onpenensem 3¢)(HeKTUBHOCTD 3aIUTHI KOJTMYECTBOM — IOMYCTHUMYIO aKTUBHOCTH (M, MI-
skB Ra) ucrounnka n3mydeHus st 6e30macHoil paboThI oreparopa 0e3 CIONb30BaHUs APYTHUX BUOB
3allluThI

r.2
m=120"—, (1.37)

rje M — aKTUBHOCTh UCTOYHHKA, MI'-9KB Ra;
I — PacCTOsSTHUE OT UCTOYHHUKOB JI0 pabOoTaIoIIEro, M;
t — Bpemst paboThI C HICTOYHUKOM B TeUCHHE paboueii Hefemu, 1;
120 — Ge3pa3mepHbIii k03D PUIUEHT, SBISIONIUICS TPOU3BOAHON OT raMMa-IIOCTOSIHHOM paiusl.

2
m =120rT =1203—16 3,3 mr-oks Ra (1.38)

Ecnu yuecTbh, 4TO y— SKBHBAJICHT HCIOJB3yeMoro jaedekrockona cocrasiser 500 mMr-ske Ra,
TO CTAHOBUTCS SICHBIM, YTO 3aIUTHI KOJTMYECTBOM OKA3aJI0Ch OBl SBHO HEIOCTATOYHO.

2. Ilpu onpenenennu 3ammThl BpeMeHH (1, 4) HY’KHO pacCUMTATh JIOIMYCTHMOE BpeMs PeObI-
BaHUs HAa TOM PACCTOSHHH, B TEUCHHE KOTOPOTO OTIEPaTOP MOKET paboTaTh B O€30IIaCHBIX YCIOBHIX

r2 1
t=120—=120—=0,244 (1.39)
m 500

To ectp nonmycTrMOe BpeMs paOOThl B JAHHBIX YCIOBHAX JTOJDKHO ObLIO OBl cocTaBisaTh 0,24 4
B HEJIEeTI0 BMecTO 36 .

3. Homyctumoe paccrostaue (I, M) Ha KOTOPOM MOXKHO paboTaTh MOJTHBIA pabo4mii JeHb, CO-
CTaBIIsIeT

r:\/m-L :\/5oo-ﬁ:10,95 M (1.40)
120 120
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CrenoBarenbHO, paboTast Ha PACCTOSHUM | M OT MCTOYHHMKA M3ITyYCHUsI, ONIEPATOP HAXOIAUTCS
B pPaJIMOAKTUBHO OMACHOM 30HE.

4. Jlnsa ycraHoBieHUS 3PPEKTUBHOCTH 3alIMTHI 3KPaHOM HY)KHO HAWTH TOJIIIMHY 3KpaHa U3
CBUHIIa, HEOOXOAUMYIO JUIs OCIa0JICHUS U3MEPECHHOW Ha paboyeM MECTe MOUTHOCTH (hPU3UYECKOM J10-

3bI (Px) 10 IpeIeTbHO JOIYCTUMOM BETUUUHEI (Pp).

PaccuutniBaeMm BCIIMUMUHY 93KCIIO3UIIMOHHOMN 03Bl Px, CO3JaBacMylo Ha pa60qu MECTEC UCTOY-
HHUKOM U3JIYy4YCHUA
t

Px = 8,4m 2— R
<10000

(1.41)
rae 8,4 — y—MoCTOsSIHHAS paaus.

Px =84-500- i =1512 P (8 menenro) wiu 0,42 MP/u.
1-10000
Tak Kak IpeenbHo JAomycTiMas BendrHa Pg coctasisier 0,2 MP/4, To BenmnuuHa K03 PHIn-

€HTa OCJa0JIeHUs paBHA

= Px 042
R 02

B Tabnune 2 nepeceueHUM JUHMIMA, COOTBETCTBYIOIIUX KPaTHOCTH ociabieHus 2,1 (MeHee 5)
pa3 u sHepruu uznyderns 0,5 MaB HaxoanM, yTo He0OX0UMAas TOJIIKWHA SKPaHa W3 CBUHIA COCTaB-
asieT okoio 10 mm.

Omeem. llpuMeHsiemMasi 3aluTa 3KpaHUPOBAHUEM O0ECIICUMBACT OS30MacCHYI0 paboTy omepa-
TOpa'He(peKTOCKOHI/ICTa U HaXOOUTCA B COOTBECTCTBUU C TUTUCHUYCCKMM HOPMUPOBAHUCM HOHU3UPY-
IONIET0 U3TYyUCHHS. 3aIIUTa KOJINIECTBOM, BPDEMEHEM U PACCTOSHHUEM SIBIISICTCS HEJJOCTATOYHOM.

Tabnuma 1.25

=21 pa3 (1.42)

ToamuHAa 3aIIUTHI U3 CBHHIIa, MM, B 3aBUCUMOCTH OT KPAaTHOCTH ocJiabdJIeHust
H JHEPTUH raMMa—u3JIyYCeHUSA

KpatHocTs DHeprus raMmma—u3iydenus, MaB
ocnabneHus 0,1 0,2 0,3 0,5 0,7 1,0 1,25 15
5 2 4 6 11 19 28 34 38
10 3 45 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
TaOnuuma 1.26
Hcxonnble JaHHBIE IJI51 pacdeTa
Bapuant IToxazarens
O — HcTounuk AKTHBHOCTb UCTOYHHKA, M, | PaccTosiHue oT uc- | DHeprus KBaH-
U3JIy4EeHUH Mr-skB Ra TOYHHUKA, I, M TOB, E, MaB
1 “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 05 0,7
6 Co 1100 6 1,25
7 %Co 1250 10 1,0
8 Co 1350 2 0,7
9 “Co 1450 1 15
10 %Co 1200 8 1,0
11 BiCs 2000 2 0,2
12 B'Cs 1000 3 0,1
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13 137
I3 mgz 3000 5
4 s 4000 9 5
16 BiCs o ’ X
1o s 2500 05 o
17 s 1500 1.0 03
1o s 1300 40 oe
20 TGS o : 03
20 s 1250 3 0
21 oI 1200 20 20
2 i 1250 15 ¥
23 T 1100 2 2
24 oI 1500 10 55
L oI 1350 20 03
% oI 1300 15 53
2z i 1400 25 0
2 T 1450 20 x
29 oI 2500 35 o1
1150 10 >
1.25
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2. ITIPON3BOJCTBEHHASA BE3OITACHOCTD

2.1. Bei0op KaHATOB AJ1l TPY30M0ABEMHBIX KPAHOB

Bce kaHaTh1 nepea NpuMEHECHUEM UX Ha KpaHE JOJIKHBI OLITh IIPOBCPCHBI 11O (bOpMyJ'Ie

Smax ZE 1 (2.1)
rjie S — HauboIblllee HATSDKEHHE KaHaTa 1MoJ1 ACHCTBUEM IPy3a;
P — neiicTBUTENEHOE Pa3phIBHOE YCUIIME KaHATA;
K — xoaddurrent 3amnaca NpoYHOCTH, 3HAYCHHE KOTOPOTO 3aBUCHT OT peKrMa PabOThl MAIlIUHBI
(JI-5,C-5,5,T-6;BT-6,5).
st rpy30Nn04bEMHBIX KPAaHOB
5 :Q(l—% ) 2.2)
max ﬁm ' .
all-ngy
rae Q — rpy3onoIseMHOCTh KpaHa;
a — THII TIOJINCIIACTA;
M — KpaTHOCTH MOJKCIACTA;

1 — KIIJ moammmanka, ycraHOBIEHHOTO B O10Ke momucmacrta (kaueHus — 0,97-0,98; ckombxke-
uust — 0,95-0,96).

3aoanue. IlomoOpath KaHAT IS TPY30TMOBEMHOTO KpaHa.
Jlano (BapuanT 1). ['py3onoagbemHocts Q=10 T, paGoTaronuii B CpeHEM PEKUME Ha KOTOPOM
C LIeNBI0 00ecTIeYeHHUs] BEPTUKAIBHOTO TIOABEMA TPy3a M CO3JaHHsl pAaBHOMEPHOW Harpy3KH Ha XOJ0-
BbIe KOJIeca MPUMEHSETCS] CABOCHHBIN (¢=2) MONWCIACT C KPaTHOCThIO M=3. B Oiokax mojwcmacra
HCIIOJIb3YIOTCA NOAMIMUITHUKNA Ka4CHUA.
Pewenue.
1. OmpenensieM MakCHMalTbHOE HATSDKEHHE KaHATa CIBOCHHOTO TIOJIMCIIACTa TP MTOJbeMe Tpy3a
o popmye
Q(l-ng,) 10(1-0,97)

Smax = - ~1,74 7=1740 xr.
" dnd ) 2-097%)
OTCIO/Ia
Smax = =1740 =

2. OnpenensieM HEOOXOAMMOE Pa3PBIBHOE YCHIIE € YIETOM 3araca IpOYHOCTH
P =SmaxK =1740 x55=9570 kxr

u3 'OCT 3066—80 BbiOupaem kaHat 1BOWHON cBuBKH THIA JIK-O 6x7(1+6)+1x7(1+6) nuamerpom
13 MM, UMEOUIUI IPU pacyeTHOM Mpeeie NPOYHOCTH MU pacTsbkeHud paBHoM 1470 Mlla, pa3pbi-
Hoe ycuiue P=96150 H (9615 kr).
Omeem. Kanar JIK-O 6x7(1+6)+1x7(1+6) nuamerpom 13 mm.
Tabauma 2.1
HMcxoanblie JaHHBIE

Ne Q,r m a Pexxum | Tum non- Ne QT| m a Pexxum | Tun noa-
n/n pa0oThl | IIMITHUKA /n paboThl | IIUITHUKA

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 18 085] 2 1 JI C

4 1,25 2 2 J K 19 3,5 3 1 C K

5 1,5 2 2 J 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 08 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. [TonoOpaTh KaHAT JIsl H3TOTOBJIEHHS CTPONA

C Y€TBIPbMsI B€TBSAIMMU JJIA IOAbEMa Ipy3a

Bce xanaThbl nepe] NPUMEHEHHEM MX HA KPaHE JIOJKHBI OBITh IPOBEPEHEI 110 (POpMYIIE
P

Smax = K

rae S — Haubonblee HaTsDKEHHE KaHaTa 1Mo/ ACHCTBHEM IPy3a;
P — neiicTBuTEnBHOE Pa3pHIBHOE YCHIINE KaHATA,
K — ko3¢ dunurenT 3amnaca mpouHOCTH, 3HAYCHHE KOTOPOTO 3aBUCHT OT PEXKHUMa pabOThl MALTHHBI
(JI-5,C-5,5T—-6;BT-6,5).
Hns ctponos

G
ncoso '

(2.3)

Smax =

rae G — macca IoJHIMaeMOT0 TPy3a;
N — YKCIIO BETBEU CTPONA;
0L — YroJI HAKJIOHA BETBH cTpora (He Gomsiue 45 °C).

3aoanue. TlomoOparh KaHAT AJsi U3TOTOBIEHHUS CTPOIA C YETHIPHMS BETBSIMH IS IMOABEMaA
rpysa.

Jlano (Bapuant 1). Macca 5 T, yroi HaKIOHa BETBH cTporna mpuHsTh 45 °C.

Pewenue.

1. OnpenenseM MakCUMalIbHOE HATsDKEHUE KaHATa IIPH TIOIBEME Tpy3a

G 5

= =1775 t1=1775 kr.
ncoso. 4cos4s

Smax =

2. OnpenensieM HEOOXOAMMOE Pa3pPBIBHOE YCHIIME € YIETOM 3araca NpOYHOCTH
P =SaxK =1775x6=10650 kr .

u3 'OCT 3066-80 BoiOMpaem kaHaT aBoiHON cBUBKH Thma JIK-O 6x7(1+6)+1x7(1+6) nuamerpom
14 MM, UMEIOIINI TTPHU pacueTHOM IpeJiesie MPOYHOCTH pU pacTsukeHuH paBHOM 1470 MIla, pa3pbis-
Hoe ycuiue P=109600 H (10960 xr).
Omeem. Kanar JIK-O 6x7(1+6)+1x7(1+6) nuamerpom 14 mm.
Tabauma 2.2
Hcxoanbie naHHbIC

Ne Macca Uwcno BeTBeli | Y101 HAKIIOHA Ne Macca Uwcno BeTBeli | Y101 HAKJIOHA

I/I1 | TOJHAMAEMOIO cTpona BCTBH CTPOITA, I/l | MOAHMMAEMOIO cIpona BCTBH CTPOITA,
py3a, T a py3a, T a
1 5 4 45 16 8,5 4 10
2 15 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 45 2 40 23 13 4 40
9 5 1 0 24 14 4 35
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10 55 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 B3PbhIBa
BO3/1yX0COOpPHHKA KOMIIpeccopa

OCHOBHOI OIIACHOCTBIO JUI COCYIOB BO3IYLIHO-KOMIIPECCOPHBIX YCTAHOBOK M BO3yXOIIPO-
BOJIOB SIBJISIETCSl 00Opa3oBaHue, B3PhIBOOIACHBIX CMEcel MapoB Macia U BO3AyXa, a Takxke oOpa3oBa-
HHE Ha BHYTPEHHEH, IOBEPXHOCTH BO3LYyXOIPOBOIOB OKHCHON INICHKH Maca.

Ecnm xoHIeHTpanus mapoB Macia B Cpefe CKaTroro Bozmyxa gocturaer 6—11 %, sta cmech
MOJXKET B30pBaThCs pu Temreparype okosio 200 °C u maxke npu Gojiee HU3KOI Temrmeparype, Koraa
IPUMEHSIETCS] HU3KOKa4eCTBEHHOE KOMIIPECCOPHOE, MaciIo.

Ecnu B BO3myxompoBomaM 00pa3yroTCsl IEPEKUCHBIE COSAWHEHHUS, B3PBIB MOXKET HMPOHU30HTH
npu Temreparype npumepto + 60 °C, a Takke OT yapa U COTPSICEHUSL.

PaccrnenoBanust aBapuil ¢ cocylaMH BO3IYHIHO-KOMIIPECCOPHBIX YCTaHOBOK IIOKa3aJld, 4TO
IpaBUiIa O KOMIIPECCOPHBIX YCTaHOBKAaX Ha TeX NMPEIUPUSATHAX, I NPOUCXOAWIN aBAPUU HE BBINOJI-
HSUIUCH, & IMEHHO:

a) cMa3ka LWIMHIPOB KOMIIPECCOPOB IIPOM3BOAMIACH MAacioM C HU3KOH TeMIlepaTrypon
sensimky (190 °C u Hwke BMecTo HOpMasibHOM +240 °C), a B OTIENBHBIX CIIy4asX Jae HENMpPOBEPEH-
HBIM MacjioM, HECMOTpsSl Ha NpsIMOE yKa3zaHHE MPaBWI O HEOOXOAUMOCTH Iepel MIPUMEHEHUEM KOM-
MIPECCOPHOr0 MaMa MPOBEPATH €0 B 1JAOOPATOPUH U NMPETOXPAHITh OT 3arpsI3HEHUH;

0) nmpoayBKa OT Macila BO3yXOCOOPHHUKOB U MaclIOOTAEIUTENeH NPOU3BOANIACH HEPETYIIsp-
HO, XOTS IMpaBWiIa OOS3BIBANIM NMPOW3BOIUTH HPOIYBKY BCEX COCYIOB KOMIPECCOPHBIX YCTAaHOBOK
KaXyl0 CMEHY;

B) M3-32 OTCYTCTBHUSI OOBOJHBIX JIMHHM M MO MPOU3BOJCTBEHHBIM YCIOBHSIM BO3IYyXOCOOPHUKHU
HE OCTAHABJIMBAINCH U HE OYHMILAIUCH IEPUOANIECKU OT Macia, YTO JOJDKHO MPOM3BOJUTHCS HE PEKe
OJIHOTO pa3a B MOJITOAa; TaKKE HE MPOYMIIAINCH OT MACISIHBIX HACJIOCHUH BO3AYyXONPOBOIBI U HE
MIPOM3BOAMIIACH ITPOMBIBKA BO3TyXOIPOBOOB, PACIOIOKEHHBIX MEXIY KOMIIPECCOPAMH U pecuBepa-
MH, 9TO TaKXX€ JOJDKHO MPOU3BOIUTHCSA HE PEKE OJHOTO pasza B 6 MECSALEB;

I') B HEKOTOPBIX CIy4asX TEMIepaTypa C’KaToro BO3[yXa BCJIEICTBHE HEIOCTATOUHOI'O OXJIa-
JKIICHUSI B OIHOCTYIIEHYATHIX KOMIIpeccopax mpesbiiiana 160 °C u B muoroctyrnenyarsix +140 °C. Ta-
KM 00pa30M, TeMIepaTypa CKaToro Bo3ayXa B BO3AYyXOMPOBOJE MO OTIMYATIACH OT TEMIIEPaTyphl
BCIBIIIKHM Maciia, XOTsI COIJIACHO MpaBHjIaM 3Ta Pa3HUIA AOJDKHA ObITh He MeHble 75°C;

J1) BOCILUIAMEHEHMIO CMECH I1apoB Macja C BO3JyXOM B KOMIIPECCOPHBIX yCTaHOBKax MHOIZA
CIOCOOCTBOBAIa HEUCTIPABHOCTH (DUIIBTPOB, MPOMYCKABIIMX C BO3JYXOM MbUIb U PXKABUUHY U3 TPYO
MoJIcoca BO3AyXa B KOMIPECCOP.

3aoanue. OnpenenuTs ONAaCHOE AABIEHHE U MOIIHOCTH B3PbIBa BO3AYXOCOOpPHHKA KOMIIpEC-
copa. Caenartp 3aKII0UCHHE O BO3MOXKHBIX IPUYMHAX B3PHIBA.
Jlano (BapuanT 1). 06beMoM Bo3ryxocGopruKa 0,9 M°, H3rOTOBIEHHOTO U3 GECIIOBHOM TPYObI

¢ BHyTpeHHUM auamerpoM Dp = 0,3 M u TonmeHnHol cTeHkH O, = 3 MM. M3BecTHO, 4TO KOMIpeccoM
cosmaer pasnenue Pi = 0,8 MIla, cma3piBaeTcs KoMmmpeccopHbIM MacioM MI12 ¢ teMmeparypHoit

Benpikn 7 = 489 K. IIpu ocMoTpe BO3ayX0cOOpHHKa YCTAaHOBJIEHO, YTO B3PHIB MPOU3O0IIEI He H3-3a
oca0eHus 31eMEHTOB KOHCTPYKLIUH.

[Ipu pacuerax ajst Bcex BapHaHTOB NMPHUHATH: BpeMs B3phiBa ty, = 0,1 c; matepuan Bo3ayxo-

coopnuka C120; 6,0 = 400 MIIa; TeMnepaTypa HapyHOro Bo3myxa 293 K.
Pewenue.
1. OmnpenenseM npeaeasHO TOMyCTUMOE AaBJICHHE I 6aka BO3AyX0cOOpHHKA

_ 20,13 _ 2-400-10° -0,003
J0I1 DB 013

P =8.10%T1a =8,0 MITIa, (2.4)

30



IPHHSAB MUHMMAJIbHOE JaBJI€HHE B3pbIBa Pyy = 1,25P;, monyunum Pg,;= 8-1,25 = 10 MITa.
2. PaccuuthiBaeM MOIIHOCTH B3PbIBA, IPHUHSB, YTO BCS SHEPTHUS pacXoayeTcs Ha paboTy B3pbIBa

NB3 = AB3 ] (25)
B3
rae
ml
iy = Pay -V 1-(ﬂj mo (2.6)
m - B3
1411
100 ) 141
= 141 110-108 .09/ 1- 01107 =23133-10% 1k, (2.7)
141-1 10-108

Aws _ 23133-10°

B3 §

Nis = =231,33-10% Br = 231330 kB,
rae AB3 — BHEPrus CKaToro rasa, Jx;

t — Bpems1 B3pBIBa, C;

M — rokasarenb aauabdaTsl, 118 Bo3ayxa m = 1,41;

Py, — naBnenue B3pbiBa, Mlla;

V — 00beM BO3LYXOCOOPHHKA, M;

Py — atmocdepnoe naBnenwue, 0,1013 Mlla ~ 0,1 MITa.
B03MOXHBIMH TIPHYHHAMHE B3PbIBA MOTYT OBITh:
— 3aBBIIICHUE MIPEIEILHO TOMYCTHMOTO TABJICHHUS B COCY/IE€ OT HCTOYHHUKA MTUTAHHS.
B mamem ciydae JaHHOE MPEANOIOKEHHE HE MOXKET CIY:KHUTh NPUYMHOW aBapuH, TaKk Kak

paccuuTano, uto P,,; = 8,0 MIla, a uctounuk nuranus coszgaer aasienue scero 0,8 Mlla, T.e. B 10
pa3 MeHbIIIE JI0ITYCTUMOTO;

— TOBBINICHUE JABJICHHUS 33 CYET BOCIJIAMCHEHHS MACJIOBO3YIIIHON CMeCH, BBI3BAHHOTO TMO-
BBIIIICHUEM TEMIEPATYPhl CPE/bl, B CBSA3M C HEHUCIPABHOCTHIO CHUCTEMbI OXJIAXKICHHUS KOMIIPECCOpa.
21.]'[5[ MMPOBEPKU NAHHOI'O MPCIIOKCHUA HYKHO OHNPCACIIMTL TEMICPATYypy BO3JAYyXa IIOCJIE CKATUuiAd B

KOMIIpECCope
m-1 1,41-1
6 ) 141
P 08-10
T =Ty — =293 ——— =535K.

P 6
) 01-10

T =535 K, aro Gomnbliie TemrepaTypbl BCHbIIKN Macia T = 489 K.
Omeem. [laBnenue B3pbiBa 10 MIla, momnocts — 231330 kBt. Hanbonee BeposiTHO# npuyn-
HOU B3pbIBa BO3/JyXOCOOPHHKA SIBJISIETCSI OTKA3 CHUCTEMbI OXJIAKACHHUS KOMIIpEccopa M TOBBIIICHUE

TEMIIEPATyPHI CPeJIbl BO3AYXOCOOPHHKA CBBIIIE 7 MAcIIOBO3AYIIHON CMECH.
TabGunuma 2.3
HMcxoanblie JaHHBIE

BapuanTtsl
112134 516 7]18]9]10]11]12]13]14]15

I/ICXOHHI)IC JaHHBIC

PaGoyece naBineHHWE BO3LYXO-

08/05|06(07|09| 1 |11|212|13|14|15|16|1,7|18|19
coopruka, MIla

O6”beMB03,HyX0C6OpHI/IKa,M3 09(45(39(38|35(32(31(29(28(25(26(|21|19|12|1,2

Bapuantsl
16 (17 |18 {19 |20 |21 |22 |23 |24 | 25|26 |27 |28 |29 | 30
PabGodee naBieHHE BO3IYXO-

2 12 1(09/05| 1 (12/08] 2 1/06(05(07(08]| 2 1
cOopHuka, MIla
O0BeM BO31yXOCOOPHHKA, M |06]/05[/09(08[13[14][15[41[35] 3 2 12612712233

lcxoaHbIe TaHHBIC
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2.4. Onpenenenne oxJaxaam0Ieil MOBEPXHOCTH TPYOUATOTO
TeNnJI1000MeHHNKA KOMIIPECCOPHOIi YCTAHOBKHU
3adanue. Onpenenuth OS30MACHYIO JUTMHY TPYO TEIIO0OMEHHUKA KOMITPECCOPHOW YCTAaHOBKH.
Jlano (Bapuant 1). TIpomssoxutensrocts N = 10 M%/mun, nasnenne P = 0,5 MIla, oxua-
JKOArImUK TeruioHocuTenb — Boaa (1T = 283 K, T = 298 K); HapyxHbIll muametp TpyO TerIooOMeH-
Huka Dy = 18 mm, TommuHa crenku 6 = 0,5 MM, Temmneparypa Bo3ayxa mocie cxarus 11 = 493 K,
TeMreparypa Bo3zayxa mocie oxmaxaeHus 7o = 303 K, remmoemkocts Bombl Cp = 4,2 xJ[x/(xr-K),
termoeMkocTh Bozayxa Cyz =1,01 xJIx/(kr-K), koaddunuent remnonpoBognocty cramu A = 50,1
B1/(M-K), xo3ddunmenTsl Teruionepesaud Ha BHYTPEHHEW W HAapyXHOH MOBepXHOCTH op = 740

Br/(M*K), o = 1160 Br/(M*K); mnotHocTs Boayxa p = 1,293 kr / M.
Pewenue.
1. OnpenenuM Maccy OXJIaXaaeMoro Bo3ayxa 3a 1 ¢

. . 6
Gy, = p& :1,293% =108 «r. (2.8)
P 0,1-10° -60

2. PaccuuThIBaEM KOIMUYECTBO U30BITOYHON TEMIOTHI

Q =Gy, Cp (71 —T2)=1,08-1,01(493 - 303) = 207,25 k]l (2.9)
3. Haxoanm oxiakgaeMyto JIHHY TPyO TEII00OMEHHHKA
- Q (2.10)
K -Ate,
3.1. OnpenensieM cpeIHUH TEIIOBOM HAIOP TEILIOOOMEHHUKA
Atg — At
Atep, = 6—AtM , (2.12)
23lg =8
Aty
Atg =T1—-T, =493 -283=210K, (2.12)
Aty =T,—-T, =303-298=5K, (2.13)
Aty =—22075 5401k (2.14)
p 210
2,3lg =

3.2. BrruncnsieM BHYTPEHHUH 1uaMeTp TpyObl TEIUI0O0OMEHHHIKA
Dy =Du—26=18-2-05=17 mm. (2.15)

3.3. PaccuntbiBaeM K03 GHUIMEHT Terionepeaadn Tpyos! (JutnHoH 1 M)

/ 1 1
K = = =20098 Br/(w-K).  (2.16)
1Dy Dy Dy 1 = 1 0018 0018 0018 .0\

wDg 2. Dg a2 1160 0017 2-501 0,017

4. Haxonum oxiaxaaeMylo JJIHHY TpyO TemI000MeHHUKA

Q  20725-10°

K-At., 290985491

| = =1294m. (2.17)

Omeem. J1ns GezonacHON pabOThI KOMIIpeccopa HE0OX0IUM TEMI0O0OMEHHUK ATUHHON 25 M.
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Tabnuua 2.4
HcxoaHble JaHHDbIE

MeXOMHbIE TAHHbLE BapuanTs!

XOMHBIC JAHHRT 1 2 3 |4 5 6 7 8 9 10 11 12 13 14 15
TpousBonwTensroCTs — KOMIpEC- | 1 3 4 5 6 7 8 9 10 12 13 15 19 20 25
copa, M /MHH
Jasmenune 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 Bo3nyxa IOCHE

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

HapyxHpii tuametp TpyO Teruto-

18 15 15 16 18 18 20 20 20 25 25 30 30 16 16
00OMEHHHUKA, MM

TomnmuHa CTCHKH 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
)41 Bapuantsl

CXOMHBIC HAHHBIC 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30
TIpoH3BOMHTEILHOCTS  KOMIPEC- | ) 22 11 14 16 28 29 21 17 18 23 24 26 27 31
copa, M /MHH
Jasnenune 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 BO3ayXxa MOCie
ckatns, K

Hapyxneii averp 1py6 Temio- | g 18 20 20 25 25 30 30 32 32 22 24 22 14 12
0OMEHHHKA, MM

TonmuHa 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

Ipumeuanue. llpu pemieHnn 3aJaHus NPUHITH OJIMHAKOBBIMU AJIS1 BCEX BApUAHTOB CJIEAYIOLINE 3HAYECHUS IapaMEeTPOB: B KAUECTBE OXJIAXKIAIOIIETO Tell-
JIOHOCHTEJISL MCTIOJB3YETCs BOJIa C HaualbHOM Temneparypoi 7,=283 K u koneunoii 7, =298 K; cpennss ynenbHas TemnoeMkoctb Boabl Cep=4,2 kJbK/krK; Ten-
noeMKkocTh Bo3ayxa Cg,=1,01 x/[x/krK; Temmneparypa Bo3ayxa nocie oxnaxuaenus 75=303 K; temnepaTrypa BcacbkiBaeMoro Bosayxa 10=293K; xoaddumment
TEIIonepejadl BHTPEHHEH W HapyKHON moBepxHOCTH 0=1160 Br/M’K; 0,=440 B1/M°K; xosddumment termonepenaun cram A=>50,1 B/MK; TepMmudeckoe
COTPOTHBIICHHE OT 3arPA3HEHHs UTs HOBBIX TpyO R,=0, P1=0,1-10%-60 ITa.
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2.5. OnpenennTh BepXHUii U HUKHUIA MPeIesbl BOCNJIaAMEeHeHUsI MPUPOTHOrO ra3a

[porecc ropeHust (CXKUTaHUS) Ta30B HAYMHACTCS JIUIIb TOTa, KOT/[a ra30BO3AyIIHAs CMeCh OY-
JIET MOJIOMOKEHA, T. €. HarpeTa M0 OMpelesIeHHOH TeMIepaTyphl, KOTOPYIO Ha3bIBalOT TEMIIEPaTypoi
BOCIUIaMeHeHHUs1. TemiiepaTypa BOCIZIaMEHEHHsI 3aBUCHT OT COOTHOLICHHUSI 00bEMOB Ta3a U BO3IyXa B
CMeCH, CTETICHH UX MEePEMEITUBAHNS, IABJICHUS CMECH, crtoco0a U MeCTa 3aKUTaHUs U APYTHX (HaKTo-
poB (HampuMmep, crocoda HCTeUSHUsT cMecH, (DOPMBI, pa3Mepa U 00beMa TOTOYHOTO MPOCTPAHCTBA,
3aHUMaeMOT0 T'a30BO3AYIIHON CMEChIO, U T. A.). [Iponecc ropeHus mpoaomkaeTcsi TOJIBKO 0 TeX Top,
MOKa KOJIMYECTBA TEIIa, BBIICISIONIETOCs MPH TOPEHUH, OYIET TOCTATOYHO, YTOOBI TIOCTOSTHHO BOC-
TUTAMEHSITh TOCTYMAIOIIYI0 K MECTy TOPEHHUS Ta30BO3YIIHYI0 CMeCh. MUHUMAIBHBIC U MaKCHMAallb-
HBbIE KOJIMYECTBA ra3a B Ta30BO3IYLIHON CMECH, MPH KOTOPBIX MPOLECC TOPEHUsI HAST HEMpPEPHIBHO,
Ha3bIBAIOT COOTBETCTBEHHO HIDKHUM HJIM BEPXHHUM IPEIEIOM BOCIUIAMEHEHUS JAHHOTO ra3a B CMECH
C BO3IIyXOM. B3pbIBOM T'a30BO3IyITHON CMECH HA3BIBAIOT SBICHUE MTHOBEHHOTO CTOPaHHS BCETO 00b-
eMa CMeCH, KOTOpOe MPOUCXOJUT MPH BHECEHHH B TaKylO0 CMECh, HAXOAALIYIOCS B KaKOM-THOO Oonee
WM MEHee 3aMKHYTOM 00beMe (ITOMEICHUH | T. J.), HCTOYHHKA OTHS WM BBICOKOHArpetoro teia. C
TOYKH 3pEHHS XUMHUUECKON CYITHOCTH SBJICHUE B3pHIBA HE OTIMYAETCS OT Mpoliecca TOPeHHUs, U pac-
YeT ero BEACTCS MO TeM K€ YPAaBHEHUSM, YTO W JUIA PEakIMu TopeHHs. [Ipenensl BOCIUIAMEHEHUS
cMecel Ta30B, HE MMEIOMIMX OAJTACTHBIX MpPUMeECed MU COACpKaIlUX UX B MUHUMAJILHOM KOJUYe-
CTBE, OIPENEISI0T (IPUOIN3UTENBHO) TI0 cieayomen hopmyre

V] +V2 +V3 +--+Vp

= , (2.18)

rae /1 — conepaHue ra3a B CMECH C BO3AYXOM, JAIOIICe BEPXHUN WITH HUKHHMA TTPEJIE)T BOCIUIAMEH sI-
€MOCTH (B3PBIBAEMOCTH) WJIM OOECIIEUMBAIOIee MAKCHUMAIBHYIO CKOPOCTh PacIpoCTpaHe-
HHS TIJJaMEHH Ta30BOM CMECH;
L1, L2, L3,... Ly — 00BEMHOE COJIepKaHNe KOMIIOHEHTOB T'a30BOH ceTh B %o;

1, 12, I3,... |, — 3HAYCHMS HIDKHUX WM BEPXHUX IPEIEIIOB B3PHIBAEMOCTH (BOCILUIAMEHSEMOCTH) COOTBET-
CTBYIOIIMX KOMITOHEHTOB Ta30BO CMECH, PUHUMAEMBIE 110 TaoiL. 2.5.

Tabauma 2.5
TemnepaTypbl BocIuIaMeHeHHs] M IIpeAesibl HEKOTOPbIX FOPIOYMX ra30B

Ipenesns! B3puiBaemocty pu 20 °C
Xumuyeckas Temneparypa BocIia-
HaumenoBanwue raza u jasaeHun 760 MM pT. CT.
¢dopmyna MEHEHUS = "
HDKHUH BEpXHHUI
Arnerunen C,H, 305 - 500 2,3 82
Byran C4Hyo 430 — 569 19 8,5
Bomopon H, 510 - 590 4.2 75
Meran CH,4 537 — 850 53 15
Oxwucek yriaepona CO 610 — 658 12,5 75
[Iponan C;Hg 466 — 588 2,1 9,5
CepoBoniopon H,S 290 — 487 4.3 45,5
[lentan CsHy» 530 -610 1,4 7,8
OtaH C,Hg 510 — 594 3 14
Bogopon H, 530 - 590 4 75
Otunen C,H,4 450 — 550 3 30

3aodanue. OnpenenuTh BEPXHUNA U HIDKHUI MpeIessl BOCIITIAaMEHEHUS IPUPOJHOTO Ta3a.
Jlano (Bapuanrt 1). Coctas raza (%) meran CHy— 51; atrmen C,Hy — 23; nmpoman C3Hg— 7;
oyran C;Hip— 4; nenran CsHy, —8; anerunen C,H,—2; cepoBogopon H,S — 1,5; Bomopon H, — 3,5.

Pewenue.

1. PaccunThiBaeM BEpXHUII MTpeie BOCIUIAMEHEHHS
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2. PaccunThIiBaeM HIKHU IIpeeNT BOCIIaMEHEHUS

100

H = =
. |2 B B BE e
1 3 4 5 6
100 100
_ - ~1537%.
51+23+ 7 4 N 8 2 + 15 +§ 65036

15 30 95 85 78 82 455 75

100

11

I

12

I3
100

1y

I5
100

~ 51

4
53

23

3

7

4

8

Omeem. 1T, =3274 %, IT, =15,37 %.

HUcxoanbie JaHHBIE IJI51 pacueTa BepXHero 1 HUKHero nmpeaejaoB BOCIJIaMEHCHUS

L 7,4,8 2 15 35 305345
21719 14 23 43 4

TR

=3,274 %.

MPUPOIHOro ra3a 6e3 MpuMecH HHEPTHOIO ra3a

"~ CH H, CaHg CusHy;y CcH H, H,S H,
CHyq  CoHys  CsHg CgHio  CsHp  CoHp HoS Hp

Ig

TabOnuma 2.6

Cocras raza, % no oosemy

Bapuant CH, CH, C3Hg C4Hyo CsHyp CH, H,S H,
1 51 23 7 4 8 2 1,5 3,5
2 64 6 6 10 55 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 3,4 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 8,3 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 15
23 40 15,5 18 7,5 4,9 0,1 4,0 10
24 39,5 10 18,5 7,7 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 npeaeaa OrHECTOMKOCTH KeJ1€300eTOHHOMH CTEHbI

3aoanue. Omnpenenuts Mpeaen OTHECTOWKOCTH MO TMOTepe HeCyIed CIocOoOHOCTH Kene300e-
TOHHOM CTeHBI TOMIMHON 140 MM.

lano (Bapuant 1). [ImarhopMeHHOE OnMUpanme Yepe3 CIIoi IIEeMEHTHOTO pacTBopa. beToH Kiacca
B-30 na m3BecTHsIKOBOM 11eOHEe. [IpornienT apmuposanus |, = 0,5. Harpyska N = 2200 xH.

Pewenue. Tlo rpaduky, mprBEIEHHOMY PHC., HAXOJAUM Ha OCH OPAMHAT TOYKY, COOTBETCTBYIO-
nryro N= 2200 xH, u3 koTOpoil mpoBOJMM TOPU30HTANE A0 mepecedeHus ¢ kpusoit B-30 p,=0,5. 13

9TOM TOYKM NPOBOAMM HOPMajib BBEPX A0 MEpPEeceUeHHs] C TOPU3OHTAIBHOW OCBhIO, 00O3HAYaIOIIen
BpEMsI, ¥ OTIPEIEIIsIeM IIPEAeT OTHECTOMKOCTH, paBHBIM 90 MUHYyTaM.
Omeem. 90 MUHYT.

r‘lnaTq;oopMGHHoe onupaHuwe Jyepes Cnomn

LeMeHTHOrc pacreopa, MNH
N, kH/m 60 120 180 240
3000 T T1 . :
' ? . Ny
2800 [H=1% 11 4
=0,5% ' )
2600 h1=0,1% . dht. i
- _ — B30
2400 1
- b
2200
_ N
2000 .
1800
1400 u=o.5%\\ >
H=0,1%
1200 . - B1S
1000
800
: —_—
600 ~
400 . A |
. 200 ",; : —

0 60 120 180 240 300
XKecTkoe NNarTPopMeHHOe ONUPEHNS, MUH

Puc. 2.1.
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HcxoaHble JaHHDbIE

Tabnuua 2.7

Bup crpoutensHOM

Marepuan KOHCTPYKLHMU

HopmartuBHas Harpyska N,
xkH/m

IIpouent apmMupoBaHus

Tum onupaHust KOHCTPYKINUU

Bapuant KOHCTPYKIIUH Ua
1 Beron Ha u3BecTHIKOBOM IIE0HE, 2200 0,5
2 B-30 2500 0,5 JKecTroe miatpopMeHHOE OMUPaHUES
3 5 5 2150 1
Z B?I(%H Ha U3BECTHAKOBOM IHICOHE, 1500 01
5 1100 1 [TmardpopmeHHOE OmmMpaHue Hepe3 Ciod Iie-
6 Beron Ha mBecTHsIKOBOM 11eOHE, B- 1450 0,1 MEHTHOTO PacTBOpa
7 30 1600 0,5
8 1650 0,1
9 BeToH Ha U3BECTHAKOBOM I1e0OHE, 850 0,5 JKeeTKOE MTATOPMEHHOE OMMpPAHHE
10 CTeHa TONIIMHON B-15 900 1
11 140 MM (14 cm) 950 0,1
12 BeToH Ha M3BeCTHIKOBOM IeOHE, B- 2200 1 T u——————— —
13 30 2000 0.1 MeHTHorIZ) pactBopa b b
14 1000 0,5
15 1200 1
16 BeToH Ha M3BECTHAKOBOM IIEOHE, 900 1 JKectroe miatopMeHHOE OITMpaHKE
17 B-15 1300 0.1 [TnatopMeHHOE ONMpaHKe Yepes CIOH Iie-
MEHTHOT'O PacTBOpa
18 BeToH Ha U3BECTHAKOBOM IIeHE, 2400 0,5 .
19 B-30 300 0.1 ecTKOE IIaT(hOPMEHHOE ONIUPAHHE
20 BbeToH Ha W3BECTHIKOBOM IIcOHE, 1500 1 ITnaropMeHHOE OMMpaHHe Yepe3 CIIoN Iie-
21 B-30 2450 0,5 MEHTHOT'O PacTBOpa
22 BeToH Ha M3BECTHAKOBOM IlIEOHE, 1250 JKecTKoE TIAThOPMEHHOE OMMpaHHe
23 B-15 1400 0,1
24 Crrena TomumuHof 140 M BeToH Ha U3BECTHAKOBOM IleOHE, 2250 1
25 (14 om) B-30 1550 0,1 XKecrtkoe miatdopMeHHOE OnMpaHye
26 BeToH Ha U3BECTHAKOBOM IleOHE, 1400 1
27 B-15 1350 0,5 [TnardopmeHHOe onMpaHue yepes Cloi Iie-
28 1850 1 MEHTHOTO PacTBOpa
beToH Ha N3BECTHAKOBOM IIEOHE,
29 B-30 1950 0.1 XKectroe matdopMeHHOE oMpaHye
30 2150 0,5
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2.7. Onpenesienue npeaea OrHeCTOMKOCTH JKej1e300e TOHHO KOJTOHHBI

3aoanue.
1. OmpenenuTs Ipenea OrHECTOMKOCTH Kelle300eTOHHON KoIoHHBI ceueHreM 400x400 M.

Jlano (BapuanT 1).

Omnwmpanue mwiatgopmenHoe. beron kiacca B na m3BectHsikoBoM mieOHe. [IponeHT apmupoBa-
Hus Y, = 3. KoaddunuenT npomonsHoro nzruda ¢ = 1. Hopmarusnas Harpyszka N= 3000 xH.

Pewenue. ]I opueHTUPOBOYHOTO OMpPECTICHNUs Mpeeia OTHECTOMKOCTH KOJIOHHBI CIIEAYeT Ha
rpaduke (puc. 5) u3 To4kH, cooTBeTcTBYIOMIEH oTHOHIeHHI0O N/ = 3000 kH mpoBecTn ropu3oHTab
JI0 TepecedyeHus: ¢ KpuBou, cooTBeTcTBytomeid B u pn,=3%. Touka mepeceueHus >TUX JIUHUN HacT
3HAYEHUE MpeJesia OrTHECTOMKOCTH KOJIOHHBI, paBHOE 90 MUHYyTaM.

Omesem. 90 MuHYT.

Ilpenenbl OrHeCTOMKOCTH . XeNe306€TOHHBIX KOJOHH
ceyeHueM 400x400 MM U3 GeToHa Ha U3BECTHIKOBOM

.- 1IeOHe ’
N, /o, xH |
N |.p=3%! 35
n u=1% E :
\\\. /, \\ §
Ny L
a - \'\ )
4000 |—NATIINON -
WELUEANAN
\\\& \'\‘ NI
UEENN N
3000 |- - DN OfRe=3%
LTS ET!,S%—
EN : &‘.
k.. \Lp=l%
u=3% o
2000 L
p=1,5%/——-u=l96
1000 . 1
Y

20 40 60 80 100120 t, Muu

Puc. 2.2. Tlpenen orHECTOMKOCTH KeNne300€TOHHBIX KOJIOHH
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20 40 60 80100120140
Puc. 2.3. [Ipenen oruecToRKOCTH Kelie300€TOHHBIX KOJIOHH ceueHreM 400x400 mm u3 OeToHa

Ha TPaHUTHOM IIeOHE B 3aBUCHMOCTH OT MPOIIEHTa apPMUPOBAHUS |y, KJIacc OeToHa B,
HOopMaTUBHOHN Harpy3ku N u kod¢ddunpeHTa npooasHOro H3ruoa .
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HcxoaHble JaHHDbIE

Taonuuma 2.8

Bun crpoutensHoit Y P —— HopmarusHas [MpouenT apmupoBa- | KoaddumueHT mpomoapHoro u3- | Tum onupanus KOH-
Bapuant KOHCTPYKIINHU P Py Harpy3ka N, kH HHUSA [y ruba @ CTPYKLIUK
1 3000 3 1
2 BeroH Ha U3BECTHAKOBOM IIEOHE 4500 15 0,9
3 3000 3 1
4 3500 3 0,95
5 BetoH Ha rpaHuTHOM 1IeOHE 2000 1 0,8
6 2100 15 0,85
! BeroH Ha U3BECTHAKOBOM I1IEOHE 2200 1.5 0,89
8 2300 1 0,95
9 beton Ha rpaHuTHOM IIE0OHE 2600 3 1
10 2800 1 0,8
11 2900 15 0,85
12 BeToH Ha U3BECTHAKOBOM I1I€0OHE 2700 3 0,99
13 3100 3 0,88
14 3200 1 0,96
15 . . 5000 15 1
€TOH Ha TPAaHUTHOM IIe0He
10 Kononna 400x400 mm P - 4100 L> 097 IInardopmenroe
17 4000 1 0,94
18 BeroH Ha U3BECTHAKOBOM IicOHE LLY 1,5 0.95
19 3800 3 1
20 BeroH Ha rpaHUTHOM IIEOHE 3000 1 0,95
21 BeToH Ha U3BECTHIAKOBOM IIE0HE 2200 1,5 0,89
22 2500 15 0,95
23 BeToH Ha M3BECTHAKOBOM ITlcOHE 2200 L L
24 2000 1 0,8
25 1000 15 0,85
26 BeToH Ha M3BECTHIKOBOM IIEcOHE 1200 L 0,99
27 900 1 0,88
28 1300 1 0,96
29 2400 15 1
30 BeroH Ha U3BECTHAKOBOM IIEOHE 2300 1 0,8
31 1500 1 0,85
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2.8. Paccuurarnp CHUCTEMY MOJIHUE3AIUTHI

3aoanue. PaccantaTh CHCTEMY MOJTHUE3AIIHUTHI.

Jlano (Bapuant 1). llupuna 4=12 m; amuna L=24 M; BeicoTa 3manus H=10 M; cpeaHeronoBoe
YHUCJIO yIapOB MOJHUM B 1xkM? 3eMHOI MOBEPXHOCTU N=1; paguyc 30HBI 3alIUTHl HA YPOBHE BHICOTHI
o0BekTa =20 M.

Pewenue.

PaccMoTpuM, Kakyro 30HY 3aIlIUTH 00pa3yeT CTEP)KHEBOW OTIENHHO CTOSIIHA MOIHHEOTBOJ
(puc. 2.4).

ho

x

T

SSS S

ro

Puc. 2.4. 3oHa 3a1UTHl OIMHOYHOTO CTEP>KHEBOTO MOJTHUEOTBOIA
1 — rpaHwuIa 30HBI 3aIIUTHI HA YPOBHE BHICOTHI 00BEKTA; 2 — TO JKe, HA YPOBHE 3eMJr; h — BbIcO-

Ta MOJIHHEOTBO/A; Ny — BEICOTA KOHYyCa 3aruThl; H — BeICOTA 3amumaeMoro o0beKTa; Iy — paauyc 30-

HBI 3aIIMTH HA YPOBHE BBICOTHI 00BEKTA; Iy — paliyc 30HBI 3alIUTHl O0bEKTa HA YPOBHE 3eMIIN

Kak crnemyet u3 puc. 2.4, 30Ha 3alUTHI 71 TAHHOTO MOJTHUEOTBO 1A TIPEJCTABIISET COO0H KOHYC
BBICOTO# Ny ¢ pagmycom ocHoBaHus Ha 3emie y. OObIYHO BBICOTa MOTHMEOTBOAA (h) He TpeBBIIaeT
150 m. OcrasbHbIe pa3Mephbl 30HBI B 3aBUCHMOCTH OT Bennunusl (h, M) ciaemyromume (tabdm. 2.9).

TabOnuma 2.9
HapaMeprl 30HBI 3aIIIUTHI AJIFI MOJTHUEOTBOAA

[Mapametp, M BenuunHa napamerpa Juisi 30H
A b
ho 0,85h 0,92h
fo 0,7h 1,5h
; 0,7(h — H/0,85) 1,5(h — H/0,92)
X

Oxungaemoe xKomdecTBO N Topa)keHUH MOJHHEH B ToX 3JaHUN U COOPYKECHHA, HE 000pyI0-
BaHHBIX MOJHHE3AIUTON, BBIYUCISIOT IO (hopMyJie
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N = (4+6-H)-(L+6-H).n-10"° = (12+6.10) - (24+6-10) -1 - 10 = 0,006. (2.19)

Ecnm Benmmumnaa N>1, TO mpUHUMAIOT 30HY 3alIMTH THIA A (CTETICHb HAJEKHOCTH 3aIUTH B
9TOM cilydae cocTaBisieT He MeHee 99,5 %). Ilpu N<I mpunuMaioT 30Hy 3amuTel THna b (cremeHs
Ha/IeKHOCTH 3TOH 3aIuThl — 95 % U BoIIIE).

Tak kak N = 0,006<1, To 30Hy cienyer BoIOUpath THNa b.
CyIlecTBYIOT TaKk)Ke 3aBUCHMOCTH, ITO3BOJISIONINE, 33/1aBasCh pa3MepaMH 3allUIacMoro 00b-

ekta (Iy u H), onpenenants Benuuuny h. DTa 3aBUCUMOCTS [T 30HBI b nMeeT Bua

h=(ry+1,63H)/1,5 (2.20)
BricoTa OANHOYHOI'O MOJIHUCOTBOJa

,_ 20+163-10

=242 M

Bricora KOHyca 30HbBI MOJTHUC3AIIIUTHI 1 paz[I/ch I'paHHUIBI 30HBI 3aIIUThI
ho=0,92 h=0,92-24,2=22,26 (2.21)

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

Omeem. I'paHu1ipl 30H 3aIUTHI Ha BeICOTE 31aHus (Iy=20 M) 1 Ha ypoBHE 3emiu (g = 27,83 M)

O6CCHC‘II/IB3IOT 33HII/ITy 3JaHuA OT HOpa)KCHI/ISI MOJ'IHI/ICFI HpHHHTOﬁ CHUCTEMbI MOJIHUC3AalIIUTHI.
Ta6numa 2.10

HMcxoaHble JaHHBIE

Ne upuna, 4, Jnwna, L, Bricora 31a- CpeaneronoBoe Panuyc 30HBI
/1 M M Hus, H, M YHUCIIO YIapOB 3aIHTHL, My, M
MOJIHUM, N
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. PaccunTaTth CHCTEMY 3a3eMJIeHH S
3adanue. PaccunTaTh CUCTEMY 3a3€MJICHIISL.
Hano (Bapuant 1). £=0,5 m; t=1,5 m; d=0,1 m; p =20 Om-M; Ryo=4,0 Om; 2=5,0 m; K=1,75.
Peuwenue.

JInst BEIYUCIIEHUS] COMPOTHUBIIEHMSI CUCTEMBI 3a3€MJIEHUS B OJTHOPOJHOM TPYHTE NPUHUMAEM
3a3eMJIMTEIb — CTEP’KHEBOM KPYTJIOro ceueHus (TpyOuaThlil) B 3emile.

N

1. OmpenernsieM CONMPOTUBIICHHUE OJTMHOYHOTO 3a3EMITUTEIIA.

R=0,366" (Ig%+llg 4tJrfj:o,seses@ lg2'0"L3+1|g4'1’5+0’5 =1517 Om  (2.23)
\Td 27 4t—v 05 01 2°4.15-05

C yueToM KO3 pHULMEHTA CE30HHOCTH OIPEIENAEeTCs COMPOTUBICHNUE 3a3eMINTEIIS B Hanboiee
TSKEJBIX YCIOBUAX

R'=R-K.=15,17-1,75=26,55 Owm. (2.24)
rae Ko — Ko3pQUIMEeHT Ce30HHOCTH (MPUHKMMAs B Ka4€CTBE PACYCTHON HanOosee HeOIaronpusTHYIO
BenuuuHy). K¢=1,75.

2. OnpenensieM NOTPeOHOE KOIMYECTBO 3a3EMIIMTENEH C YUETOM SIBIICHHSI B3aHMHOT'O dKPaHU-
poBanus Ryo; =4 Om.
_ R' 2655
Ruon -
3. PaccunrtaeM CONpOTUBIICHUE COSAMHUTEILHOMN TTOJIOCHI

= 6,64 =7 wr. (2.25)

2 2
Ry=0,366 P Ig 2tmon. _ (366 29 15 2-29080° 56
571 bh 571~ 0,04-05
rae b — mmpuna nosnocsr, M; b=0,04m; h — riybuna 3anoxenus mosocst, M; h=0,5m.
4. PaccunThIBaeM JUIMHY TIOJIOCHI B psint /o, =1,05z(n-1). £ o, =1,05-5:6=29,60 M.

5. C yueroM KO3 (HUIIMEHTAa CE30HHOCTU OIPEJICIISICTCS COIMPOTURIICHUE TMOJIOCHI B HanOoJee
TSKETIBIX YCIOBHUSIX

1
R n=Rp-K=5,56-1,75=9,73 Om
6. ConpoTHBIIEHUE 3a3€MIICHUS C YYETOM MPOBOJUMOCTH COSIMHHUTEIBHON IOJIOCHI OIpees-
ercs 1o gopmyiie

R 2655-9,73 N
Ry +mm1p Rt 2655-055+7-0,76-9,73

rze Nrp — Ko3pPUIUEHT UCTIONB30BaHus TpyO (Tadm. 2.12);

R3: 3,27

Mg — K03 OUIMEHT HCIIOIB30BaHMs COSMHUTENBHOM moJock (Tadm. 2.13).

Omegem. Cuctema 3a3eMIICHUS BKJIIOYAET 7 OJIMHOYHBIX 3a3eMIIUTENEH, 00beTUHEHHBIX COCIH-
HUTEIHHOU 1Mo10c0i. COMPOTHRIICHHUE 3a3EMJISIONIET0 KOHTYpa cocTaBisieT — 3,27 OM.
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Hcxoanbie 1aHHbIE

Tabnuma 2.11

Ne i/ Y t, M d, m p,OMM Ryom OM M K
1 0,5 15 0,1 20 4,0 5,0 1,75
2 0,5 15 0,1 26 4,0 5,0 1,75
3 0,5 15 0,1 32 4,0 5,0 1,75
4 0,5 15 0,1 38 4,0 5,0 1,75
5 0,6 15 0,1 44 4,0 5,0 1,75
6 0,6 15 0,1 50 4,0 5,0 1,75
7 0,6 15 0,1 56 4,0 5,0 1,75
8 0,7 15 0,1 63 4,0 5,0 1,75
9 0,7 15 0,1 69 4,0 5,0 1,75
10 0,7 15 0,1 75 4,0 5,0 1,75
11 0,8 15 0,1 81 4,0 5,0 1,75
12 0,8 15 0,1 87 4,0 5,0 1,75
13 1,0 15 0,1 94 4,0 5,0 1,75
14 1,0 15 0,1 100 4,0 5,0 1,75
15 15 15 0,1 106 4,0 5,0 1,75
16 15 15 0,1 112 40 50 1,75
17 2,0 15 0,1 118 4,0 5,0 1,75
18 2,0 15 0,1 124 40 50 1,75
19 2,5 15 0,1 130 4,0 5,0 1,75
20 2,5 15 0,1 137 4,0 5,0 1,75
21 3,0 15 0,1 143 4,0 5,0 1,75
22 3,0 15 0,1 149 4,0 5,0 1,75
23 3,0 15 0,1 155 4,0 5,0 1,75
24 3,5 15 0,1 161 4,0 5,0 1,75
25 3,5 15 0,1 167 4,0 5,0 1,75
26 3,5 15 0,1 173 4,0 5,0 1,75
27 4,0 15 0,1 180 4,0 5,0 1,75
28 4,0 15 0,1 186 4,0 5,0 1,75
29 4,0 15 0,1 192 4,0 5,0 1,75
30 4,0 15 0,1 200 4,0 5,0 1,75

Tabnuuma 2.12

Ko3¢duuneHT ucnonb3opanus Tpyo

3a3eMIINTENH B P
OTHOIIIEHUE PACCTOSHUS MEXKIY Yucro py6, Koo HUIHenT Hemomb30BaHus,
AMEKTPOAAaMH U UX JutnHe ( Z
[ ¢ ] n nTtep
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

Koy duuneHTsI HCNOJIb30BaHUS COETUHUTEIBHOM MOJIOCHI (1)

OtHoleHue pacCTOAHUM YunCIio BEPTHKATIBHBIX AJIEKTPOJIOB B Psilt

MEXY BEpPTHKAIbHBIMU

JIEKTPOJAMH K HX [UTHHE 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. PaccuuraTh cuCTeMY 3aHYyJIEHMS

3adanue. PaccanTaTh cuCcTEMY 3aHYJICHHSL.

JHano (sapuant 1). K, xosddurment nagexnoctu=3; P, MomHocTs snekrpoasurarens=15-10°

Br; / ,ainuna npososia B npesenax ydactka=50 m; Ug, dasnoe manpsokerne=220 B; D, nuametp mpo-

-3
BoJa B NoaBojsuieM Kabene=6-10" M; pPppop, YAEIBHOE CONPOTUBICHHUE ATIOMHUHUEBOTO MPOBOIHUKA=

2,53-10°° OM:-M; per. — yaensHoe conporusienue cranu=1-107 Om-M; Hy/IeBOI IPOBOIHUK — TPY6A.

Pewenue.
1. OnpenensaeM HOMUHANBHBIN TOK 3JIEKTPOABUTATES

3
_ P _1510° o
Vg  3-220

Iy

liyer =31,=322,768,1 A,
IK3:1’5|HyCK= 1,568,1:102,15 A

2. PaccunThiBaeM aKTHMBHOE COITPOTHUBJICHUEC AJIIOMUHUECBLIX ITPOBOJOB

2,53-1078 .50
28:107°
riae S=7zD2/4 = (3,14-36-10-6)/4z2,8-10-5 M2 — IUIOMIAb CeYeHNUs Kabest, M°.

3. BeruucisieM akTHBHOE CONPOTHBJIEHHE HYJIEBOIO POBOIHUKA

R¢=Pupos. £ /1S= =0,045Om.

R,=PcT _1-1077 50

- —134.1072 =134 Om
STp 3,73-10"

4. PaccuuThiBaeM ILJIOIIAIb MOMICPEYHOI'0 CCUCHUA prGBI
2 2
Sip. = g (DZTP_ ~d ZTP.)z 37;4“1((5 -10—3) - (4,5 -10—3) j ~373-10% v

5. OmpezernseM COMPOTHUBIICHUE B3aUMOWHTYKITHH MEX Ty TIPOBOAAMH

-7 -3
X,= ool | 7 In(28/D)= 314401077 50 | (2510 ) o s
m 6-1073

rae |,L0=4TC].0-7 — a0COIIOTHAS! MArHUTHAsI IPOHMLIAEMOCTB BakyyMma, [ H/M;
O — paccTosiHMe MEeX Ty ITPOBOIAMU (X5 MM), M;
®=2nf=2-3,14-50=314 paj/c — IMKIIMYECKas 4acTOTa..
6. BeruucisieM mojHOe CONPOTUBIICHUE METIH «(pa3a-HyIIb

(2.26)

(2.27)

(2.28)

(2.29)

(2.30)

(2.31)

(2.32)
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2
Z,= \/( Rp +Ru)? + Xp” :\/(0,045+1,34)2 + (3,2 -10—3) =139 Om. (2.33)
7. OHpeI[eJ'IﬂCM TOK KOPOTKOI'O 3aMbIKaHU

Ug 220

- = =9065A. (2.34)
Z7/3+Zy 1037 +139

.3

8. OnpenernsieM cooTBeTcTBHE YCI0BHIO I 3 >K Iyy; 90,6523-22,7.

Omeem. [lpuanMaemasi cucteMa 3aHyJIeHHs YJOBIETBOpseT ycnosuio 90,65>3-22,7.
Ecnu ycnoBue He BBINOHSIETCS, TO 000pPY/I0BaHUE HEJb3sI OYIET UCTIONb30BaTh, B BUILY YaCTOTO
JIO’)KHOTO cpabaThIBaHUs aBTOMATA.
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HcxoaHble JaHHDbIE

Tabnuua 2.14

4
’ D, nuametp Prposs
. MomtHocTh JUTHHA Ug, 1PoB Pers
= | k xoopdu- Tpanchopmaropa, P,, MomHOCTH HpoBoa B (basﬁoe NIPOBOZA B | y[ENLHOE COIPO- y;[enmc{Toe co- . Tpumeuanue,
EL OUCHT JUTSL OTIPEICIICHHUS IJIEKTPOABUTATEIIS IOABOASA- |TUBJICHHE aJIFOMU- Hyneoi npoBomgHUK
< npeaeinax Hampsxe- MMPOTUBJICHUC M
M | HamexHOCTH Bt 1eM kabeJie,| HHEBOro MPoOBOJI-
Z/3, kB A yJacTka HHe,B M cramu, OM-M
M HHKa, OM-M
Tpy6
1 3 25 15-10° 50 220 6-10° 2,53-10° 1-107 T pzy ’ 2 D=5107
' Sp. ZZ(D Tp. —d TPA) d=4,510°
} ! i [Momoca a=5.10"
3 3 8 7
2 3 30 2510 45 220 6-10 2,5310 1-10 S, —a-b b=12.10°
3 3 40 10-10° 20 220 6-10° 2,5310° 1.107 Tpyrok Sy, = c? c=6-10°
Tpy6a D =6-10°
4 3 50 5.10° 15 220 6-10° 2,5310° 1-107 (2 2 d=5-10"
Stp. =2 Detp. —d“Tp.
5 8 63 20-10° 25 220 6-10° 2,5310° 1.107 Tonoca S, =a-b a=6-10°
’ 1 b=14-10°°
6 3 100 35.10° 10 220 6-10° 2,5310° 1.107 Tpyrok Sy, = c? c=7-10°
Tpy6a D =8.10°
7 3 160 15-10° 30 220 6-10° 2,53-10° 1-107 w2 2 d=6,7-103
STP~ —Z D TP. —d TP.
8 3 250 30-10° 40 220 | 610° 25310° 1107 Mooca Sy =a-b a=8.10°
’ 1 b=16-10"°
9 3 320 25-10° 35 220 6-10° 2,53-10° 1-107 Mpyrok Sy, = c? c=8-10°
Tpyba
10 3 400 10-10° 65 220 6-10° 2,53-10° 1-107 T I;y 2 D :10'10:
l STp. :Z(D TP. —d TPA) d=8,2-10°
3 3 8 7 _ a=9-10"
11 3 560 5.10 12 220 6-10 2,5310 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 Tpyrok Sy, = c? c=9-10°
Tpy6a D =12-10°

13 750 35.10° 60 220 6-10° 2,53-10° 1.107 g _T (Dz 42 ) d=9,9-10°
—-10.103

14 1000 3010° 42 220 | 610° | 25310° 1107 Tonoca Sy =a-b E;;g-igﬁ
15 25 15-10° 17 220 | 610° 2,5310° 1.107 TpyTok Sy =c? ¢=10-10°
Tpy6a D =14-10°
16 30 25.10° 24 220 6-10° 2,53-10° 1-107 g _T (Dz 42 ) d=11,5-10"
—11102

17 40 10-10° 39 220 6:10° 2,53-10° 1107 Tonoca S, =a-b z;;;‘ig.g
18 50 5.10° 48 220 6-10° 2,53-10° 1-107 TpyTok Sy, = c? c=11-10°
TpyGa 3

3 3 8 107 D =16-10
19 63 20-10 11 220 6-10 25310 110 S, =§(D2n>. _d zTP_) d4=132.10°
—12.103

20 100 35.10° 62 220 6-10° 2,5310° 1.10” Tosoca Sy =a-b z;;é-i8'3
21 160 15.10° 23 220 6:10° 2,53-10° 1107 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 (Dz 42 ) d=15-10"
—12.103

23 320 10-10° 5 220 6-10° 2,5310° 1.10” Monoca S, =a-b 3;%3%8-3
24 400 5.10° 13 220 6.10° 2,5310° 1107 Tpytok Sy, =c? c=1410°
Tpy6a 3

3 -3 -8 -7 D :2010

25 560 20-10 56 220 6-10 2,53-10 1-10 S, =§(D2n>. 4 2TP.) 4=17.10°
-19.1073

26 630 35-10° 9 220 6:10° 2,53-10° 1.107 Monoca Sy =a-b ‘E;égig-s
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27 3 750 30-10° 21 220 6-10° 25310° 1107 TpyTok S,y =c? c=15-10°
Tpyba D =22.10°
3 -3 -8 -7 = .
28 3 1000 15-10 34 220 6-10 2,53-10 1-10 .0 :%<D2TP. d 2TP') d4=18,8.10°
-20.103
29 3 63 10-10° 46 220 6-10° 2,53-10°® 1-10” Ionoca S;; =a-b ‘E‘):ig.ig_g
30 3 400 5:10° 8 220 6:10° 25310° 1107 TIpyTok S,y =c? c=16-10°
Tabnuma 2.15
ConpornpieHue oxHOI 00MOTKH TpaHcopMaTopa
MoiHocTh MoHocTh
Tpanchopmaropa, kB A Z4/3, Om Tpanchopmaropa, 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. Onpenesnenne BO3MOKHOCTH NPUMeHEHHUs (110 YCJIOBHIO 6€3011aCHOCTH)
3aHYJIEHHBIX M 3a3eMJICHHBIX 3JIeKTponoTpeduTeJiei, HoAKII0UYEeHHbIX
K Tpex(a3Hoii 4eThIPeXNPOXOHOI CeTH ¢ 3a3eMJIEHHOI HelTpaJbIo

Ha pwuc. 2.5 m3o0paskeHa 371eKTprdeckast ceTh ¢ 3a3eMiieHHor HerTpaipio (~ 380/220 B), ot koTo-
poii momy4ator nuranue 100 31eKkTpoaBUraTeNeil mexa MpOMBIIUICHHOTO TPEIIPHUSITHS, UMEIOLIHE HOP-
MAaJIbHO BBITIOJTHEHHOE 3aHyJIeHHE KOpITycoB. OT 3TOM e CEeTH MONydaeT MUTaHne yAajleHHbI Ha 3HAYH-
TENPHOE PACCTOSIHUE OT IIeXa OMWHOYHBIN dnmekTpoasuraresis Ne 101, ycTaHOBIEHHBIM Ha OTAEIFHOM
CTaHKe, HalpUMep, Ha muiopame. BBUTo peleHo He TSHYTh HYJICBOH MPOBOJ JI0 YAAICHHOTO AJICKTPOABH-
rarenst Ne 101, a mpuMEHUTSH 3alIUTHOE 3a3EMIICHUE €TI0 KOpITyca.

Cormmacao IIVD pabouee 3a3zeMiieHHE HEUTpanw TpaHCPOpMaTopa HMEET COMPOTHUBICHHE

r,=4 Om. 3azemnenue amexrponsurarens Ne 101 r,= 0,4 Om. [Ipu cinywaitHoM 3aMbIkaHuM (IIpoOoe
n30JAIrn) onHOM U3 (a3 B anektpoasurarene Ne 101 aBapuitHbiii ToK OyneT BO3BpaIiaThCs B TPaHC-
dhopmarop depes 3eMIIt0 B pabouee 3a3eMiIcHHEe HeWTpamu Iy (cMm. puc. 2.5). IIpu 3TOM OTKITIOUEHHE
anektpoasurarenicii Ne 1-100 He mpoM30HICT, MOCKOIBKY METa/UTHYeCKasl CBS3b KOPITyca DIICKTPO-
neurarens Ne 101 ¢ HeliTpanbio TpaHchopMaTopa OTCYTCTBYET.

. - ———

. - *

o [ ] [ ] [ ]
"\\
\\\\
T~ Nl Ne 2 Ne 101
\\\\ - I3

—
-_— —
— —— —

Puc. 2.5. Dnexrpudeckas ceTh ¢ 3a3eMIEHHOM HEUTpaIIbIo

3aoanue. OnipenenuT BO3MOKHOCTH MPUMEHEHHUS (110 YCIOBUIO 0€30TaCHOCTH) 3aHYJICHHBIX
1 33a3eMJICHHBIX JJICKTPOIIOTPEOUTENCH, MOIKIIOYSHHBIX K TpeX(Pa3HOM YeThIPEXIIPOXOIHOM CETH C 3a-
3€MJIEHHON HEUTpasblO.

ano (Bapuanrt 1). Hanpsokenue ¢asel, Ug = 220 B; ry = 4 Owm; r; = 0,4 Om; conpoTusienue
yenoseka, Rq= 1000 Om; conpoTusienue noiua, =500 OM; conpotusienue 00ysH, Iog= 2500 Om.
Pewenue.

1. Onpenenum cymMMapHO€ CONPOTUBIIEHHE MYTH MPOXOXKACHUS TOKAa K HEMTpald BTOPUYHON
o0MoTKH TpaHchopmaropa rpu npodoe N30IIIUK OAHOM 13 a3 Ha snexTpoasuratene Ne 101.

rs=m+r=4+04=44 Om (2.35)

2. OnpenenyM BEIMYMHY aBapUHHOIO TOKA.

Jap =—-=""2-50 A (2.36)
ry 4

3. OnpenennM BeMUYNHY HaNpsHKeHUS Ha Kopryce anekTpoasurarens Ne 101.

Uyop 101 =15, T, =50-04=20 B (2.37)

4. OnpenenuM BeMTUUMHY HAIIPsDKEHUS Ha Kopiycax anektpoasurateneit Ne 1-100.

Urop 1-100 =ap *Tu =50-4=200 B (2.38)
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5. OnpenenuM BeTUUUHY TOKA, IPOXOMAALIEIO Yepe3 4YeJIOBEKa, PUKOCHYBIIErOCs K OTAEIb-
HOMY aBapuiiHoMy nBuraremnto NelO1.

IHIOI :Ukoplol /(Rq + I’H + r06 + rH):

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

OmacHBIM JIJIs YeJTOBEKA CUUTACTCS TOK, PaBHBIN 5 MA.
6. OmpenenuM BEeNWYHHY TOKa, MPOXOAAIIETO Yepe3 UesIoBeKa, MPUKOCHYBIIETOCs K JII0O0MY
3aHyjeHHoMy aBuratento Ne 1-100.

]ql -100 :UK0P1—100 /(Rq + rH + r06 + rH) = (2 40)
=200/(1000 + 500 + 2500 + 4) =0,04995 A =49,95 MA~50 A '

[Ipu nauTETPHOM MPOXOXKIEHHH TOKa depe3 yeloBeka BelMWyuMHOM 25-50 MA BO3MOXKEH
CMEPTENbHBINA UCXOJ.
Omeem. IlpuMeHeHNE 3a3€MIICHHBIX U 3aHYJICHHBIX 3JICKTPOJBUrATENIEd B TAKOM CETH HE JO-

MyCTUMO, T. K. [ =5 MA; [ ~50 MA.

4101 gl -100
I[lpu pacyerax 1o BapuaHTaM HCIONB3YIOTCS MOCTOsHHbIE 3HaueHus: Uy=220 B; ry=4 Owm;

Rq=1000 OM 1 nepemeHHbIe, pUBEACHHBIE B Tab0. 2.16.

Tabnuma 2.16

Hcxoanble JaHHbIE

No Bap-Ta rs Iy loG

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 3KOHOMHYecKOii 3 PeKTHBHOCTH NMPOEKTA

3aoanue. OUeHUTH SKOHOMUYECKYIO 3(PPEeKTHBHOCTH MPOEKTa MO 00ecredeHnto 0e30macHo-
CTH TEXHOJIOTUYECKHUX TPOIIECCOB U MPOU3BOJICTB, UCIOJB3YsI MOKA3aTeIH YUCTOrO JTUCKOHTUPOBAH-
Horo moxona (Y1) u uanexca noxomnoctu (MJ1), ecnu:
Jlano (Bapuant 1). [lo mepBoMy roy peanu3anuy MPOEKTa MMOTyYeH SKOHOMUYECKHH Pe3yIib-

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

Ilo BTOpOMY roOJy peann3auvu NPOEKTa MOJy4YeH SKOHOMHYCCKUH pesyibrar (Jpp) B pasmepe

350000 py6., mpu Texymmx 3arparax (312) — 280000 pyo6.
Jlnst peanu3aiuy OXpaHHBIX MEPOIPHATHI MOTPEOOBATIHUCH TIEPBOHAYATIbHBIC KAUTAIbHBIC BIIO-

xenust (Ky) B pazmepe — 110000 py6. B pacuere mpumute ko3ddunment auckontupoBanus (E) —

0,08.
Pewenue. YucTolii JUCKOHTUPOBAHHBIN 10XO0/ OMPEAEISIETCA
1 1
Y= (3p; ~311) ——5 +(Op2 ~312)- 7~ K. (2.41)
(1+E) (1+E)
1 1
Y11 = (300000 - 230000)- ———— + (350000 — 280000)- —————— ~110000 = 24815 pys.
(1+0,08) (1+0,08)
WNHpekc 10X0AHOCTU ONpPENEsieTcst
1 1
(3 —3T1)'m+(9pz ~312)- L bt
1= a+E) A+Er (2.42)
K
1
(300000 - 230000)-1+ (350000 — 280000)- —————
1+0,08
Wl = ( . 123.
110000
Omegem. Y1/ = 24815 pyonent, U/ = 1,23.
Tabnuna 2.17
HcxoaHble JaHHbIC
HcxonHple naHHbIE
Bapuant 1 rox 2 rox
3[) 3T 3p 3-1-

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. Onpenesnenne rog0BOro 3IKOHOMHYECKOro 3pdeKkTa M CPOKA OKYHNAEMOCTH KANMTAJBHBIX

JOMOJIHUTEIbHBIX BJI0KEHHH

3adanue. Onpenenuts TOA0BOI 3KOHOMUYECKHN ekt (D) U CPOK OKYIIaeMOCTH JIOTIONHH-

TENbHBIX KaIMUTAIBHEIX BIOKEHHH (T o).

Jlano (Bapuant 1). Peanuzanus MeponpusTHH 1O YIIyUIIEHUIO YCIOBHI TpyJa OCHOBHBIX MPO-
W3BOJICTBEHHBIX PabOYMX IMO3BOJMIA YBEIUUUTHh MPOU3BOAMTEILHOCTh TPY/Aa M CHHU3HUTH YACIbHYIO

cebecronmocTh npoaykiuu ¢ 150 py6. (C1) mo 140 py6. (C2), npu roJoBOM 00beME MPOU3BOCTBA
(nmocne peanmzanyu mepomnpustuid), N — 100000 mT., pasmMep JOMOIHUTENBFHBIX KalUTAIBHBIX BIIOXKE-

auit (K) cocrasun — 300000 py0.

Pewenue. T'onoBoit sxoHoMudeckuii 3QHEKT OT CHIKEHHSI ce0SCTOMMOCTH TOJIOBOIO BBITYCKa
MPOTYKITAN

D =(Cy — C5) - N = (150-140)- 100000=1000000 py6.

CpOK OKYIIa€MOCTH OOMOJHUTCIIbHBIX KAalTUTAJIbHBIX BIIO)KCHUH

Omeem. Or = 1000000 py6uneii, Tok = 0,3 roaa.

Tok

K _ 300000 _ ,
Or 1000000

i)

(2.43)

(2.44)
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Tabnuma 2.18
I/ICXOZ[HLIC JaHHBbIC

Bapuant VicxomHble TaHHBIC
1 150 140 300000
: 149 120 310000
3 148 130 400000
. 145 140 320000
5 144 130 330000
6 139 134 350000
7 120 110 1200000
8 111 105 3000000
9 110 105 2500000
10 %0 85 1400000
H 80 75 1300000
w2 5 70 1700000
L 70 65 900000
e 65 63 800000
o 60 56 600000
e 55 42 550000
L 50 44 700000
1 45 40 800000
1 40 34 900000
29 3 33 1000000
2 34 32 800000
2 33 29 700000
2 32 29 600000
2 31 28 550000
- 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. OnpenesieHne BpeMEeHH HA4aJIa PaAHOAKTHBHOIO 3apaKeHUsl TEPPUTOPHH NPOMBIIICHHO-
ro 00beKTa 0T HA3eMHOT'0 SIAEPHOT0 B3PHIBa

3adanue. Onpenenuts BpeMs Hadaja paiuoaKTUBHOTO 3apaKEHUs TEPPUTOPUH IIPOMBIIIIICHHO-
ro 00bEKTa OT Ha3eMHOTO SACPHOT0 B3PbIBA, HAXOISIIETOCsI HA OCH PacIpOCTPaHEHUs PaJAHOAKTHBHO-
ro oOJnaxa.

Jlano (BapuanT 1). Y nanenue npomsiiuieHHOro oobekra ot S1.B. — L = 20 km. CkopocThb cpeli-
Hero BeTpa B cioe V = 25 km/4.

Pewenue.

t =£ = R =0,8 u unu 48 MuH. (2.45)
V 25 km/a

Omeem. Bpemst Havalna paJrioakTHBHOTO 3apakxeHnsd 48 MUHYT OT BpEMEHH SIIEPHOTO B3PHIBA.
Tabnuna 2.19
Hcxoanbie naHHbIC

Bapuant  PaccrosiHue, kM CkopocTtb BeTpa, kM/u | Bapuanr | Paccrosiuue, 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. Onpenesienne 10361 00, Ty4eHHsI IEPCOHAJIA, IPOAOJIKAIOIIET0 padoTaTh
HA NPOMBIILLIEHHOM 00beKTe Mocjie PaAHOAKTHBHOIO 3arPsi3HEHUsI TEPPUTOPUH

3adanue. Onpenenutsd 103y 00IydYeHUS TIEPCOHATA, TIPOIOJDKAIOIIETO PabOTaTh HA MPOMBIIII-
JICHHOM OOBEKTE MOCIIE PaAMOAKTUBHOTO 3arpsi3HEHHS TEPPUTOPHH.
Jlano (Bapumant 1). CpenHsisi MOITHOCTD JI03bI MOHU3UPYIOIIETO HU3IMYYCHUS] HA TEPPUTOPUHU

IPOMBILIEHHOTO 00beKTa — Pcp=1 p/u. [IponomKnTeNnbHOCTE MPOU3BOICTBEHHOM e TENLHOCTH 7=8

4. Y CJIOBUS TPOU3BOICTBEHHOMN JCATEIBHOCTH — MPOMBIIUICHHBIC 3aHusl Kocyy = 7.
Pewenue.

A

_Pep-T 18
KOCJ'I

7

=== =114 p.

Omeem. llepconan nony4ut 103y oonyuenus /[ = 1,14 penrrena wiu 0,014 3uBera.
Tabnuma 2.20

HcxoaHble JaHHbIC

(2.46)

Bapuanr Pep, p/4 T,a Kocn Bapuant Pep, pla T, 4 Kocn
1 1 8 7 16 0,1 6 I
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 12 7 21 0,35 8 15
7 3 8 2 22 0,4 4 7
8 4 6 15 23 0,45 6 2
9 55 5 7 24 17 8 15
10 0,5 4 2 25 18 5 7
11 0,7 7 15 26 19 7 2
12 15 8 7 27 22 6 15
13 12 6 2 28 3,5 4 7
14 13 4 15 29 4,7 8 2
15 16 8 7 30 3,7 5 15

2.16. OnpeneJienne 10361 00, Ty4eHHS] IPH IBAKYyallHH

¢ 3apasKeHHOM TeppPUTOPHH

3aoanue. Onpenenuts 103y 00JIydYEeHHS, IMEPCOHANIA MPOMBIILICHHOIO 00bEKTa MPH dBaKya-
[IUY C 3apaXKEHHOHN TePPUTOPHH (IBaKyanys Ha TPAHCIIOPTE B OJIUH PEFC).
Hano (Bapuant 1). [AnuHa mapumpyta sBakyanun — L = 10 kM. CpeqHsiss cCKOpocTh JBIKEHHS
TpaHcnopra npu 3Bakyarmd — V = 50 kM/4. CpeaHsss MOIIHOCTH JI03bI HOHU3UPYIOIIETO U3ITY4YCHUS

Ha mapuipyre — Pep = 0,5 p/u. Koapduiment ocnabnenns tpancnopra Koy = 2.

Pewenue.

ﬂ_

_Pcp'T_ Pcp'l- 0510

K

OCJ1

V-Ky, 50-2

005 p

(2.47)
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Omesem. lepconan moay4uut no3y oomyuenus /J = 0,05 pearrena wiu 0,5 munm 3uBera.
Tabnuma 2.21

Hcxoanble JaHHbIE

Bapuanr | Py, p/u L, xm V, km/q Kocn | Bapuant | Py, p/a L, km V, kM/4 Kocn
1 0,5 10 50 2 16 0,27 13 30 1,5
2 1 15 50 15 17 0,35 14 35 2
3 15 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 19 30 35 2 26 2,8 45 40 15
12 0,9 15 45 15 27 8 48 50 2
13 2,1 20 35 2 28 8,5 50 50 15
14 2,3 14 40 2 29 7,5 60 50 2
15 2,5 10 45 15 30 7,3 50 40 2

2.17. OnpenejieHre MOITHOCTH 103bI U3Ty4YeHUS
HA TEPPUTOPUH MPOMBIILIEHHOT0 00BEKTA

3adanue. OnpenenuTs MOLIHOCTD 103bl U3YUYEHUSI HA TEPPUTOPUH MIPOMBIIIIEHHOTO OOBEKTa,
€CJIM U3BECTHA MOIHOCTB 10361, u3MepeHHas B 1IPY Ha 310l TeppuTopun.

/ano (BapuanT 1). MowmnocTs 10361 u3nydenus B [IPY — Pre, = Smp/u. Koopduument ocnad-

nenus [IPY — Ky = 20.
Pewenue.

Omeem. MOIHOCTD 1103bI U3JTy4EHNUs HA TEPPUTOPUH Prep = 100 mp/u nim 0,1 m3uBept/yac.

pTep =Prpy - Koep =520 =100 mp/u.

Hcxoanblie JaHHbIE

(2.48)

TaOnuma 2.22

Bapuaut Prep, Mp/4 Kocn BapuauTt 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. PacueT npu3eMHO KOHIEHTPANMH NbLTH

3aoanue. PaccunTaTh MPU3EMHYIO KOHIICHTpaLHIO MU C1 B TOYKE, PACIOJI0KEHHOW Ha PacCTo-

SHAW X1 OT UCTOYHHKA 3arps3HEHHs U HAXOZSIIMICS Ha BETPOBOH ocH. J[aTh caHUTapHO-TUTHEHHYECKYIO
OIIEHKY KadecTBa BO3YIIHOW Cpelbl Ha YKa3aHHOM pacctosHur ¢ yaetoM [I/IK mpum B atmocdeproM
BO31IyXxe, paBHOH 0,5 Mr/me.

Jlano (Bapuant 1). X1 =600 m; mapamerpsl ucrounuka: H=20 m; D=0,5; 7. =30 °C; mg =13
Mm/c; M = 24 r/c; mapameTpsl paiioHa pacroioxeHus: ucrouynuka: 4 = 200; TemmepaTypa HapyKHOTO
Bo3ayxa T = 20 °C. ITpunsats F = 2, npoussegenne mn = 1,2,

Pewenue. Onpeaenum MakCUMalbHYIO0 KOHUEHTpauio Cy 3arpsA3HAIONIUX BELIECTB

_A-M-F-m-n

= . (2.49)
Y OHZ.3N AT
C, =w — 9,785 M/,
202 .3/255-10
st aTOrO paccuntaeM 00beM BRIOPACHIBAEMOM ra30BO3TYIITHON CMECH
n-D?.0y _ 314-05%-13 .
V= = ’ =2,55m/c. (2.50)

4

2. Haiinem paccrosiHue X); 10 MecCTa, IJIe OKUAACTCS MaKCUMallbHas MPU3EMHAasi KOHIIEHTpa-
ust Cy,
Xy =d-H, (2.51)

[IpenBapurensHo ompeaenuM 3HaueHue KodhguinumeHnta V,, OT KOTOPOTO 3aBUCHT BBIOOD

dopmybr d
Vy = 0,65 31/\/1 HAT = 0,6531/%0.10 =0,70. (2.52)

Mpu Vy <2 d=4,95V, (1+0,28 3/ )=4,95-0,70-(1 +0,283/2113) = 6,19.

_1000-® -D _ 1000-13°-05

f =
H2.AT 202 .10

=21,13. (2.53)

Xy =6,19-20 =124 m.

3. KonnenTpamuio 3arps3HUTENS B MPU3EMHOM cioe atMocdepsl Ha paccTosHuu 600 M ot
MCTOYHHUKA BBIOpOCa, onpenenum 1o popmyne: C1 = Cy- S.

Tak kak oTHoIIeHue X1/Xy = 600/124 = 4,85, 10 3HaueHue S1

S, = 113 5 = 113 5 =0,28. (2.54)
Xy 013-485% +1
013 — | +1
XM

Torna 3nauenune Cq Oynaer pasuo: C1 = 0,289,785 = 2,739 MF/M3.
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4. JlemaeM BBIBOJI, YTO TIPU3EMHAs KOHIICHTPAITUS BUTH Ha paccTosHUU 600 M OT HCTOYHHUKA C
3a/laHHBIMK TIapameTpamu Oyzet B 2,739/0,5 ~ 5,5 pas biuie Ky, p..
Otget: [Ipuzemnas xonnenrpanus C1 paBHa 2,739 Mr/M° BB 5,5 pa3 IpEBBIIAET CAHUTAPHYIO
HOPMY.
Tabnuma 2.23

Hcxoanble JaHHbIE

Bapuant H,™m D,m T, °C Mg , m/c M, r/c X1, 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. Onpeneaenne IIJIC 3arpA3HAIONINX BelIeCTB B BOJ0eMe, KOTOPBIM MCIOJIB3YIOTCS
JJIS1 X0351iiCTBEHHO-TUTHEBOr0 BOJOCHA0KEeH U

3aoanue. Onpenenute I1JIC 3arpsa3HAOLIMX BEMIECTB B BOJOEM, KOTOPBIA HMCHONb3YETCS JUIS
XO3SHCTBEHHO-TIUTHEBOTO BOJIOCHAOKEHUSI.
Jlano (Bapuant 1). 06beM CTOUHBIX BOX ( = 200 M/d4; IIOKA3aTeIH COCTABA CTOYHBIX BOX: CO-

JIep)KaHUe B3BEIICHHBIX BemecTB — 30 Mr/i1 (B BozoeMe cojiepikaHue B3BelICHHbIX BelriecTB Cy = 25
mr/i); ouoxumudeckoe norpedierne kuciopoaa (BIIKy) — 20 mr/m; comepxanue nunka — 0,4 mr/i;
conepkanue xpoma — 1,4 mr/m; comepikanue voHoB xene3a — 1 mr/n, [IJIKgnx = 3 mr/m, TIJIKz, = 3
mr/i, ITIKc, = 160 mr/n, ITIJIKg = 0,5 mr/m.
OO61ue TpeOOBaHUs K COCTaBY CTOYHON BOJIbI IOJKHBI YAOBICTBOPATHCS 110 MIEPBBIM JABYM
nokasareisim, a o IIJIK — o octanbHbIM TpeM.
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Pewenue.
1) Onpenenum ITJIC 1y1st B3BEIICHHBIX BEIIECTB.
B cooTBeTcTBUM ¢ CaHUTApHBIMH HOPMAaMH B CTOYHOH BOJIC KOHIIGHTpPAIUs B3BEUICHHBIX BE-
IIECTB HE JIOJDKHA MPEBBIIIATH
Cer = Cy + 0,25 =30,25 mr/m. (2.55)
CpaBHEHHE TIOJYYCHHON KOHIICHTPAIIMU B3BEIICHHBIX BemlecTB (30,25 Mr/i) ¢ KOHICHTpaIUeH
B CTOYHBIX BOJaX MpeAnpuiTus (25,25 Mr/ir) cBUAETETBCTBYET O HEOOXOANMOCTH YITYYIIEHHS] OUUCT-
ku. [Toatomy I1JIC asist B3BEIIICHHBIX BEIIECTB
IAC =q-C¢r =200-30,25 = 6050 1/4. (2.56)
2) Onpenenum npeesibHO JOMYCTUMBINA COpOC CTOYHBIX BOJ MO nokaszarento BIIKy. YuuteiBas

KaTEeTOPHIO BOJOMOIB30BaHMS, OMOXUMUYECKOe MOTpeOIeHIe KUCIOpoaa B CTOYHON BOJIe HE JOIDKHO
MPEBBIIIATE 3 MI/JI, YTO YKa3bIBAET Ha HEOOXOAMMOCTbD YIIYUIIICHHUSI OYUCTKUA CTOYHBIX BOJ, TOCKOJIBKY

B cTouHO# Boje npeanpustst bIIK;; paBro 20 mr/m. J{71s1 aTOoro mokasarerns
ITAC =200 - 3 =600 r/u.

3) Ompenenum I1JIC mis nmuHka, Xxpoma ¥ MOHOB kene3a. [ coomonenus [1JIK, yautsiBasi,
YTO IIMHK, XPOM M XKele30 HOPMHUPYIOTCS MO CAHUTAPHO-TOKCUKOJIIOTHYCCKOMY MOKA3aTei0 BPEIHO-
CTH, OTIPEICTTHM CYMMY

C1 C2 C3 _O,4+E+i:16,4

+ + = (2.57)
IJIKn IIK2 IIJIK3 10 01 05

KOTOpas JoJbKHA ObITh He MeHee 1, HO (akTmuecku mpesblinaer ee B 16,4 pasza. [loaToMmy ycraHOBHM
JIOTIOJTHUTENBHYIO OYHCTKY JUIS KaXIOTO BEUIeCTBa M HaleM NpeellbHOe 3HAYeHHE B CTOYHON BOJIE
koHIeHTparuu nuHka Czp = 0,3 mr/m, xpoma Ccr =0,02 Mr/in u noHos xkene3a Cre = 0,25 Mr/m.
IIpoBeprM cyMMy OTHOLIEHHH KOHLIEHTPALUH 3arpA3HSAIOIINX BEIIECTB
03 N 002 025
10 01 05
T. €. TIpeJIeNIbHbIC 3HaUYeHH KOHIIEHTPAIUi [IMHKA, XpOMa U HOHOB KeJle3a Hal/IeHbI TPaBUIIEHO.
4) Ha ocHOBaHWM YCTaHOBJICHHBIX PacUeTOM 3HAYEHU MPEEIHHO JTOMMYCTHMBIX KOHIIEHTPAIIHI
[IMHKa, XpoMa U MOHOB xkee3a onpeaenum [1/]C st kaxxaoro 3arps3HAIONIETO BEIeCTBA:
s nueka: [1JIC = 200-0,3 = 60 1/4;
st xpoma: [T1J1C =200-0,02 =4 1/4;
Jutst nonoB xkenesa: [1JIC =200:0,25 = 50 r/u.
Omeem: I1J1C nans B3BenieHHbIX BerecTB paBeH 6050 r/4; o mokazatento BITKy [TJ1C = 600 r/4; s
uHKa — 60 r/4; 171t XxpoMa — 4 1/4 1 Jy1st HOHOB kere3a — 50 r/4.

+ 1,

Tabnuuma 2.24
HMcxoanblie JaHHBIE

CocTaB CTOYHBIX BOJ, MI/JI

s O0Bem
a CTOYHBIX BIIK Zn Cr Fe
2 BOL, 0, Conepik. G -
2! N B3B. BEIIl.

Cprix | HAK | Czn | IAK | Ceor | HAK | Cre | IIAK
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 15 0,5
3 400 50 26 32 3 14 1,0 2,7 0,1 2,0 0,5
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4 500 60 48 40 3 3,8 1,0 51 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 3,4 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 91 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 04 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 04 0,1 0,3 0,5
15 1700 54 42 54 3 24 1,0 0,9 0,1 2,7 0,5
16 350 30 25 20 3 29 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 51 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 3,4 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 50 0,5
24 1350 120 87 90 3 91 1,0 8,2 0,1 55 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 04 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 04 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 3,4 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 04 0,1 50 0,5

2.20. Ouenka kavyecTBa BO3AYLIHOI cpeabl B padoyeii 30He

HopmatuBamu I'H 2.2.5.686-98 u I'OCT 12.1.005—98 ycTtaHOBI€HO, YTO MPH HAJIUYHUU B
BO3/YIIHON Cpelle CMECH BPEIHBIX BEIIECTB, 00JIAAAIOMINX aJINTHBHBIM (OZHOHAIIPABICHHBIM) JEHi-
CTBHUEM, TOJHDKHO COOJIIOIATHCS CIEIYIOIIEe YCIOBHE:

C/TAK, + C/TIAK, + ...+ C/ITAK, < 1,
rae Cy, Cy, ..., C — KOHIIEHTPAIMH COOTBETCTBYIOIIMX BPEIHBIX BEIIECTB B BO3AYXE, MI/M’;
IIOK,, ITAK,, ..., IIIK, — npeneiasHO TONyCTUMbIE KOHUEHTPALMH COOTBETCTBYIOIINX BPEIHBIX
BeILECTB, MI/M .

3adanue. OTIeHUTH Ka4ECTBO BO3IYIIHOM CpeJbl B paboueii 30He.

Lano (Bapuant 1). B Bo3nyx paGoueil 30HBI IOCTYNAIOT BpeJHbIC BEILIECTBA: OKCHUII yIIIepoaa
— 12,1 mr/v® (K co = 20 mr/m’), okerst azota — 1,4 mr/m® (ITJIKno = 2 MI/M°) B dyTyHHAS TTBLTH
— 3,5 Mr/m® (IMAK, .= 6 MF/M3).

CyMMa OTHOIIEHUH (haKTHUECKUX KOHLEHTpauui Bpennsix BemecTs K ux [IJIK Oyzaer paBHa:

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

Omeem. HecMOTps Ha TO, 9TO BEIMYMHA KaKJOTO 3arpSA3HSIONIETO BEIIECTBA HE MPEBBIMIAET
[IAK, cymmapHOe X 3HadeHue npeBbimaeT HopMy B 1,89 pasa. [losToMy HE0OXOIMMO yIyUIIUTh CH-
CTEMY BEHTWIALMH B LIEXE.

HaumeHnoBanue Oxcun ITe116 Caca NO, ITp11B Xoop HCL
3B yriepoaa YyryHHas AITIOMUHHEBAS
TIJIK 20 6 4 5 2 0,1 0,2
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Hcxoanbie 1aHHbIE

Ne C1 11K, Cy 11K, C3 [1JIK3
Bap.
1 12,1 20 14 2 3,5 6
2 0,1 0,2 3,8 5 1,2 2
3 12 20 34 5 0,7 1
4 0,3 0,5 54 6 3,9 6
5 15 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 14 5 0,5 1 2,3 4
10 0,09 0,1 3,1 6 1,8 5
11 17 2 2,3 4 2,1 5
12 0,5 1 4,7 5 1,1 2
13 3,2 6 11 0,2 19 20
14 2,7 4 14 20 7 10
15 1,9 5 6,3 10 2,3 4
16 0,12 0,2 2,7 5 43 6
17 34 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 17 2 3,1 5
23 3,8 5 0,8 1 17 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 15 4
28 18 4 18 20 3,9 5
29 2,9 5 18 4 0,1 0,2
30 0,16 0,2 34 5 18 20
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3. BEBOITACHOCTb TEXHOJIOTHYECKHUX ITPOLIECCOB
N IPOU3BOJACTB B MAHLIMHOCTPOEHUU

3.1. Onpenesnenne BEpOSITHOCTH HECYACTHOTO CIy4ast

MOoHO yTBEp)KIaTh, YTO HACTYIJICHWE HECUACTHOTO ciydas (COOBITHSI 4) BO3MOXKHO IPU COB-
MECTHOM TIOSIBIICHHH TPeX COOBITHI: COOBITHS B — HalIW4YWe OMACHOW 30HBI, TJIe BO3MOXHO BO3ICH-
CTBHE OTACHOTO MPOM3BOACTBEHHOTO (hakTopa; coObITHsI C — HAXOXKICHHS B dTOHM 30HE UEIOBEKa M
coObITHs /| — cOBepIIEHHE STHM YEJIOBEKOM OIMIMOOYHBIX ACHCTBUH, JIMOO ACHCTBUH, CBSI3AHHBIX C
HAPYIICHUSAMH C JIOTHYECKON WM TPYIOBOW NUCIUIUIMHBL [I0CKOMBKY KaXKI0e U3 3TUX COOBITHHA MO-
JKET OBITh, @ MOYKET M He OBITh, O HIX MOXHO TOBOPUTH C M3BECTHOW J0yel BeposTHOCTH. CremoBa-
TEJIbHO, HECUACTHBIN CITy4ai, TaK)Ke SBISAETCS BEPOSTHON BEIMUYMHOW, KOTOpasi B CaMOM IIPOCTOM BH-
JIe MOKET OBITh ITPEJCTaBIeHA BEPOSATHOCTHBIM BhIpKEHHEM

P(4)=P(B)- P(C)- P(X), 3.1
rae P(4) — BeposTHOCTb BOSHUKHOBEHUSI HECYACTHOTO CITydast;
P(B) — BepOsTHOCTH HAJIMYHsI ONIACHOM 30HBI HA PabOYeM y4acTKe,
P(C) — BepOosSTHOCTH MOSIBJICHUSI JTIOJICH B OTIACHOM 30HE;
P(/]) — BeposATHOCTH COBEPIICHHS YEIOBEKOM OLIMOOYHBIX JICHCTBHIA.
P(C) mponiopitnoHaIbHa YMCICHHOCTH JTIO/ICH B OIMIACHOM 30HE U BPEMEHH MX MPEOBIBAHMUS B HEM

ni t;
P(C)=— —, (3.2)
n t
rAe Nj — YKUCICHHOCTh JIIOJEH, MOABEPraloluXCcA PUCKY TPaBMUPOBAHUS MPHU BBITTOTHEHUA i-i1 Tex-

HOJIOTMYECKOW ONEpalny;
N — KOJMYECTBO JIOJIEH, 3aHATHIX B BHIIOJIHEHUH TEXHOJIOTMYECKOTO Ipoliecca (3BeHo, Opurana);
tj — BpeMs peanu3aliu i-i TEXHOJIOTHYECKOM OMepaIii B OMTaCHOMU 30HE;
t — Bpems peaiM3aliiy TEXHOJIOTHYECKOTO Mpoliecca.
BeposTHOCTB OIIMOOYHBIX JICHCTBUI PEKOMEH TYETCSI ONPEICTISTh 0 (hopMyJIe

mi
P(A)=—, (3.3)
m
rJie Mj — YUCIIO OTepallnii, BBIMOIHIEMBIX C HAPYIICHHEM MTPAaBUI O€30MaCHOCTH;

M — YKCIIO Onepanuii B pacCMaTpuBaEMOM TEXHOJIOTHYECKOM TPOLIECCE.
Ecnit onacHOCTh IPUCYTCTBYET MPH BBIMOJIHEHUH HECKOJIBKUX TEXHOJIOTUYECKHX OTIEPAIIHH, |, TO

P(A)=3 .Mt (3.4)

i=1n m t

3adanue. OnpeenuTs BEpOSATHOCTh HECUACTHOTO CITydasi Ha Y4acTKe.
Hano (BapuanT 1). KomnuecTBO omacHbIX ornepaiuii j = 1, Konu4ecTBo pabouux N = 4, Hero-

CPEIICTBEHHO 3aHATBIX Ha MPEeCCOBaHUM Nj= 1, BpeMs mpeccoBaHus tj= 2 MHH., 00IIIee BpeMs U3rOTOB-
nenus aeranu t = 20 muH. KonnuecTBo omnepanuii B TEXHOJIOTHYECKOM Mpouecce M = 6, KOJTUYECTBO

oTiepalyii, BHIMOIHIEMbIX C oIMOKaMu, M; = 1.

Pewenue.
pcy=ti it 2 2 1.
n t 420 80 40
mi 1 11
P)=" =% P(4) === =0,0042.
= =26

Omesem. P(4) = 0,0042.
IpuBeneHHBIC IPUMEPHI TTO3BOJIAT CTYICHTAM 10 aHAJIOTHH, HMesl KOHKPETHbIC JJaHHbBIC, pac-
CUHMTATh BEPOSATHOCTH HECUACTHOTO CITy4asi TOT'O MJIM HHOTO TEXHOJIIOTHYECKOTO IpoLecca.
VcxoaHble TaHHBIE VI pacYeTOB PUBOAUMBIX B Ta0I. 3.1.
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Tabnuma 3.1
I/ICXOZ[HLIC JaHHBbIC

Ne Bap.| n; n tj t mj m |[NeBap| nj n tj 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. Onpeneﬂe}me AHAJTUTUHYICCKOro TpEHAA M MPOTrHO3a TPaBMaTU3Ma HA IIPOU3BOACTBE

3adanue. OnpenenuTh aHATUTAYECKUN TPeHI (3aKOHA paclpeNeieHHus) W MPOTHO3 TpaBMa-
TH3Ma Ha YCJIOBHOM HPEANPHUITHH C UCIIOIb30BaHUEM TporpaMmbl mnk96m. exe. TlpuBectu pacmpe-
JeneHre HecyacTHbIX cirydaes (H/c) ¢ 1999 mo 2009 rr.
Jano (Bapuant 1). B 1999 r. — 3 H/c; B 2000 — 4; B 2001 — 5; B 2002 — 6; 8 2003 — 7; B 2004 — 8.
Pewenue.
1. JIyng yCIIOBHOIO MPEIIPUATHS 3aKOHA PaclpeleCHUs TpaBMaTH3Ma [0 TojaM M ero IMpo-
THO3 alpOKCUMHUPYIOTCS KPUBOH BHJA

y = Adarctg(t) + Bt +C =t + 3, (3.5

rae A=0; B=1; C=3; t = pX+ ( — TeopeTH4ecKoe YHCIIO HECUACTHBIX CIIyJaeB;

p u  — k03 dunmeHTh nepemaciitabupoBanus ocu (p=1; = — 1999);
X — TOJl, B KOTOPOM OTPENEISIETCS YHCIIO TPABM.
2.B1999T. -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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TabOnuma 3.2
I/ICXOIIHLIC JAaHHbIC IJ1d ONPEeACJICHUA TPEHAA U ITPOTHO3a TPaBMaTU3Ma HA NIPOU3BOJACTBE

BapuanT Ionpasme- | Kom-Bo v/c | Kon-Bo #/c | Kox-Bo v/c | Kom-Bo H/c | Kon-Bo v/c | Kom-Bo H/C
JICHHE B 1999 r. B 2000 . B 2001 r. B 2002 r. B 2003 r. B 2004 r.
1 IICIT -1 3 4 5 6 7 8
2 IICK 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 MCII -7 2 1 1 3 1 2
1 2 3 4 5 6 7 8
9 MCII -8 5 3 1 2 1 4
10 JIOK 4 6 4 2 4 4
11 CII 18 6 7 3 3 10
12 K. xab 8 2 3 2 5 4
13 KUII 6 4 2 1 3 5
14 PMI] 4 1 4 2 2 2
15 PCI] 5 1 3 1 1 2
16 O p. 1o 6 1 2 2 3 1
17 TOIL] 8 4 2 3 3 4
18 TCI 6 1 2 1 4 1
19 Iex cBs3u 9 1 3 1 1 1
20 yIo 3 1 3 1 2 1
21 YI'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 YOCO 6 1 1 1 2 1
26 K. muT. 4 2 1 1 2 1
27 MCY 1 2 1 1 1 1
28 ATX 3 1 1 2 2 3
29 Tp. ynp. 9 8 2 6 3 2
30 KL 5 4 1 2 1 1
31 Iex Guar. 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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