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1. TIPOU3BOACTBEHHASA CAHUTAPUSA U TUTUEHA TPY A

1.1. PacueT npou3BOAUTEIbHOCTH MECTHO BEHTHJISIMH

[Tpn 00meoOMEeHHON BEHTWIALIMKM MPOUCXOJIUT OOMEH BO31yXa BO BCEM IOME-
mieHud. OHa TPUMEHSIETCSl TOTJa, KOT/Ia BBIJEJICHUS BPEIHBIX BEIIECTB HE3HAYH-
TeJbHBI U PABHOMEPHO yJAJICHBI 10 BCEMY 00BEMY TTOMEIIEHUS.

MecTHasi BEHTUJISALMS JEUCTBYET HEMOCPEACTBEHHO Ha pabodyeM mecre. OHa
MOXKET OBITh BBITSDKHOW U MPUTOYHON. BBITSDKHYIO BEHTHIISIIUIO TIPEIYyCMATPUBAIOT
HEMOCPEJICTBEHHO B MecTax 00pa3oBaHMs BPEIHBIX BHIOPOCOB, HaNpUMeEp, y rajbBa-
HUYECKUX BaHH, Y MBUIAIIMX arperaToB, Y 3JEKTPO- U Ta30CBapOYHBIX MOCTOB. MecT-
HYIO MIPUTOYHYIO BEHTHJIAIIMIO OCYIIECTBIISIOT B BUJIE BO3IYIIHBIX 3aBEC, AylIeH, oa-
3UCOB, KOTOPBIE YJIy4IIal0OT MUKPOKJIUMAT B OTPaHUYEHHOM 30HE noMereHus. Omnpe-
JIeIIM HEOOXOIMMBIH PAacXo. BO3AyXa ISl IPOBETPHBAHMS yIacTKa, M /d

Lyeer = F -V 3600, (1.1)
rae F - IIomags OTKPHITOTO CEYEHHS BBITSIKHOTO YCTpOHcTBa, M2, V - CKOPOCTB
JIBKEHUS Bo3Ayxa, M/c. JlaHHbIe, HE0OX0AUMBbIE SISl pacueTa MECTHOW BEHTHIISIIIUH,
npuBeneHsl B Ta0. 1.1.1.

3aoanue. Paccuntath NpOU3BOJUTEIBHOCTh MECTHON BEHTUIIALINU.

Jlano (Bapuant 1) Ha MmeaHHIIKOM y4acTke, IJie OCYIIECTBISETCS Maika y3JoB,
JeTaned, uxX Mpe/BapUTEIIbHOE TPABIICHUE BBIICISIOTCS BPEIHbIC BEIIECTBA, U HaJ
paboynMu MeCTaMH YCTaHOBJIEHBI BO3/TyX03a00pHHUKH, 001IeH miomaapo F = 12 M-,
3a CTEHOW YCTAHOBJIECH BEHTHJISATOP, KOTOPBIA OOECHEYMBAET CKOPOCTHh BBITSIKKU
BO3/lyXa yepe3 Bo3ayxo3abopuuku, V = 0,5 m/c.

Pewenue. lloacraBuB ncxoiubie nanubie B hopmyny (1.1), nomyunm

Lyvecr =12-0,5-3600 = 21600 m*/q wm 6 m°/c

Omeem:. Lyecr =21600 Ms/‘l, WA Lyeer = 6 M/C.

MECT

Tabmuma 1.1.1
Hcxonubie 1aHHbIE

Ne F, M V, m/c Ne F, M V, m/c Ne F, M V, m/c
BapuaHTa BapuaHTa BapuaHTa
1 12 0,5 5 14 1,2 8 20 0,9
2 10 0,6 6 15 1,1 9 18 1,6
3 15 0,8 7 17 1,3 10 16 1,0
4 14 0,7

1.2. Pac4yeT Ko1M4ecTBA BO3AyXa NPH €CTECTBEHHOI BEHTHJISAILMHA
(aspauumn) u onpeaesieHue peajlbHOM KOHUEHTPAIMU TOKCHYECKHX BelleCTB

B BO3/yXe IPU NPOBeJACHUN MAJSAPHBIX Pad0T B IOMEIIeHUH
[To ciocoOy mojaun B MOMEILIEHUE CBEXKET0 BO3AYyXa U yIaJeHUs 3arps3HEHHO-
IO CHCTEMBbl BEHTWJISLIMM JIENIAT HAa €CTECTBEHHYIO, MEXAaHUYECKYI0 UM CMEIIAHHYIO.
[Ipu ecrecTBEHHOW BEHTWJISIMU BO3AYyXOOOMEH OCYIIECTBIISICTCS 3a CUET Pa3HOCTU
yAEIBHOIO Beca TEIJIOr0 BO3/yXa, HAXOSIIErocsi BHYTPH MOMeIeHus1, U 6osee Xo-
JIOIHOTO BO3/1yXa, MOCTYMNAIOLIETO CHApPYXH, a TaKKe 3a cueT Berpa. OpraHn3oBaH-
HBIM U peryaupyeMblii BO3IyX000MEH Ha3bIBaeTCs adpaliueil: yepe3 ppamyry u oKHa

M0/Ia€TCS XOJIOAHBINA BO3/IYX, a Yepe3 BHITSHKHBIC (DOHAPH BBIXOJAMUT TETUIBIM.
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Pacuer BeHTWISIMKU, B TOM YHUCIIE a’3paluy, OCHOBAH Ha oOecrnedyeHnH OanaHca
BO3/lyXO0OMEHA: MacCOBOE KOJMYECTBO BO3/lyXa, BXOJAILIEIO B 3JaHHUE 33 €AUHUILY
BPEMEHH, PABHO MaCCOBOMY KOJMYECTBY BO3/1yXa, BHIXOJIAIIETO U3 3AaHUs

> Gmp =3 Geuir. (1.2)
rae Gpp U Gy, - COOTBETCTBEHHO KOJIMYECTBO BO3/yXa, IOCTYNAIOUIETO U yJalIsieMO-
IO U3 MOMEUICHUS B €IUHUILY BPEMEHH.

HenocraTok eCTeCTBEHHONW BEHTWISILIMU COCTOUT B TOM, YTO MPUTOYHBIN BO3AYX
BBOJIUTCSI B TIOMEIIIEHUE O€3 TPEeIBapUTEIBLHON OYUCTKU U MOJOTPEBA, a YAAIIEMbIN
BO3/IyX HE OYMINAETCS W 3arps3HseT atMochepy. Ha GonpImmMHCTBE IpennpusTui, B
TOM YHUCJIE B MAIIMHOCTPOCHUH, IPUMEHSETCSI CMEIIaHHAsl BEHTUJISILIUSI, COUETaroIas
€CTECTBEHHYIO U MeXaHU4ecKyto. [Ipu asparuu KoJnuecTBO BO3yXa, M0J1aBaeMOTro B
noMelIeHue s obecriedeHuss TpeOyeMbIX YCIOBUN BO3AYIIHOW CPEIbI, M/, pac-
CUUTHIBACTCS C MIOMOIIBIO BEIPKEHUS

Lep =Vep - 3.5 - 3600, (2.3)
rae Ve, - cpeHss CKOpPOCTh ABMKEHHS BO3AyXa, M/C; ¥ S - CyMMapHas ILIOaab OT-
KPBITBIX IIPOCMOB, M.

3adanue. PaccuntaTh KOJIMYECTBO BO3/lyXa MNPH €CTECTBEHHOW BEHTWISIIUU
(adpanun) v ONPENEIUTh PEalbHYI0 KOHIIEHTPAIMIO TOKCUYHBIX BEIIECTB B BO3yXE
IpU MPOBEJICHUN MAJIIPHBIX pa0doT B momenieHuu. VIcxoHble TaHHBIE AJIS pacdeTa
npuBeAeHsbl B Tabn.1.2.1.

/Jlano (Bapuant 1): S =20 M, COACPKAHUE JIECTYYUX KOMIIOHEHTOB B KpacUTEIIE
B = 40 %, yaenbHbIA pacxof Kpacku p = 45 r/m°, IpoBETPHBAHKE TOMEIICHHUS OCY-
mecTBiseTcs uepes 3 gpoprouku pasmepom 54=0,6-0,4 M°, (paKTHYECKOE BpeMsi Ipo-
BeTpuBaHus ty = 45 mun, 7 = 1 4, xonuuectBo MaysipoB N = 2, V, = 0,4 m/c; ¥§ =
=3.0,6:0,4 M°.

Pewenue
1. Onpenenum Bo3ayxoo0MeH 1o popmye (1.3).
Lsp =V, 25 -3600=0,4-3600-3-0,6-0,4=1036,8 M3/q,
/1036845

t
HO TaK Kak ty = 45 muH, TO L{3p =Lyp -1 =777.6 M3/LI, rae ¢ = 6% ;60 — 1
yac. /laHHbIe, HEOOXOUMBIC JIJIsl pacueTa, IpUBEACHBI B Ta0. 1.2.

2. OnpeaeuM KOJUYECTBO MapoB pacTBOPUTEINS (T/4), BBIACIUBIIUXCS TP pa-
00Te MaJISIPOB

C=B-p-1l-n, (1.4)
S o
rae /1 - npou3BOAUTENBHOCTD TPYAA MajApa; I1 = - M/4; S - TuIomaIb OKpalICHHOM

TMOBEPXHOCTH, M°, 3a BpeMsi T=1 1; N - KOIMYECTBO MAIIPOB, B JAHHOM Clydae N = 2;
B =40 % wmm B = 0,4. [loncraBuB AaHHbIE U3 YCIOBUS 33Ja4H, MOTYyYUM
C=04-45-20-2=720T/4
3. Onpeaenum peanbHyr0 KOHIEHTPALMIO KCUIIOJIa B BO3/1YyX€E MOMEILEHUS
Cc-T 720-1

=122 0926 T/MC,
77895
Bp

C/



Omeem: 1. KonnuecTBo BO3yXa MPU €CTECTBEHHON BEHTUIISILIUN L/ =777,6 MO,

2. PeanbHas KOHIEHTpays Kcutona C’ = 0,926 r/m°.

Tabmuna 1.2.1
Hcxonnwie nannbie mis pacuetoB (B =0,4; p =45; T=1 u)

No No
BapHaH- Veps qu) ' S’z n U BapHaH- Veps ZS@ ' S’z n tg,
Ta Mm/c M2 M MUH Ta Mm/c M2 M MUH
1 0,4 [2:0,8-:04 20 2 45 6 04 [1-0,6:04 20 2 45
2 0,45 (3-0,6:0,5 25 3 50 7 08 [2-14:04 25 2 45
3 05 [4-1,0:0,6f 15 2 35 8 0,6 3-1-0,5 18 2 45
4 0,55 (3-2,520 18 3 40 9 0,5 4-1-0,4 15 2 45
5 0,6 5-3-2,0 19 4 50 10 32 42518 17 4 55

1.3. Pacyer He00X0AUMOI0 KOJIM4YECTBA BO3AyXa ISl IPOBETPUBAHUS
MoMellleHHsl PU SIBHOM H30bITKE BJIAaru

[To Ha3HAYCHHIO Pa3IMYalOT BEHTWIALNNIO 00IMCOOMEHHY0, MECTHYIO U KOMOU-
HupoBaHHY. [Ipu 0OIE0OOMEHHON BEHTHIAIMHM TPOUCXOIUT OOMEH BO3IyXa BO
BCEM TOMeIIeHuH. Ecii B MPOW3BOJCTBEHHOM IMOMEIIEHWN TIOBBIIIEHHAS BIIaX-
HOCTb, TO KOJIMYECTBO BO3/AYXa, MOJABAEMOr0 B IIOMEIICHHE, M /4, OMPEIeIeTCs 10
dbopmyiie
W -pLyn(dyns—dn) (1.5)

pldyn—dn)
rae Ly, - pacxon Bo3myxa, yaansieMoro us padodei 30Hsbl, I/kr; W - n30bITOK Bnam B
OMEILECHHUH, I/4; p - IUIOTHOCTH BO3AyXa [PH TEMIICPAaTyPe MOMEIICHHS, KI/M"; Ayns -
COJICpKaHME BJIaTH B BO3IyXe, yAaIsIeMOM U3 paboueit 30HbI, I/KT; O, - BIarocomaep-
’KaHHMe BO3/yXa, I0/1aBaeMOro B IOMEILEHUE, I/KT; Oy, - BIarocogepxaHue BO31yXa,
HaxOoJIIIerocs 3a mpeaenamMu paboueld 30HbI, T/KT.

Bennuuna dy,, 10DKHA COOTBETCTBOBATh HOPMAIILHOMY COZIEP)XAHHIO BIIATH B
BO3.yX€ IIPH INIOTHOCTH BO3IyXa, PABHOIT 1,2 KI/M°, COOTBETCTBYIOLICT TEMIIEpAType
20°C u HOpMaIbHOM aTMOC()EPHOM JaBJIEHHUHU. 3aBUCHMOCTh IUIOTHOCTH BO3IyXa OT
TEMIIepaTyphl MPU HOPMAIHHOM aTMOCHEpPHOM JaBJICHWUHU TPEJCTaBICHA B TaOIl.

1.3.1.

LBp = Ly;[ +

Tabmuma 1.3.1
Temmneparypa, °C | —20 -10 0 10 20 40
[LnotHoCTS, KT/M° | 1,39 1,34 1,29 1,24 1,2 1,12

BJIaFOCOILer(aHI/Ie - OTO OTHOHICHHUC IINIOTHOCTU BOISHBIX IIAPOB K INNIOTHOCTH
BO31yXa, T.C.
x=Pn (1.6)
pc
TJE Py U Pe - ITIOTHOCTH BOASIHOTO Mapa U CyXOro BO3/1yXa COOTBETCTBEHHO, Kr/M>,
KonmuecTBo BOAsIHOTO Mapa, coaepxamerocs B 1 M° BIIQKHOTO BO3/yXa, Ha3bl-
BaeTcsl a0CONMIOTHOM BIAXXHOCTBHIO BO3/lyXa, WU - MaplLHaIbHON MJIOTHOCTHIO BOS-
Horo napa. Cojiep>kaHue MapoB B BO3/YXE MOXKET YBEJIMUYUBATHCS B 3aBUCUMOCTU OT
TEMIIEPATYPHI 10 MIPEeiia ero HackleHus. B cBoro ouepeas abComoTHas BIAKHOCTh
BO3JyXa B HACBHIIICHHOM COCTOSIHME YBEJIMYMBAETCS C POCTOM Temrieparypol. U
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HA00OpOT, 3TU K€ MapaMEeTPbl YMEHbBIIAIOTCS MPU CHIKECHUH TEMIEpaTyphl (TOUKa
pockl, uHel). Braarocoaep:kanue MOKET OBITh OMPEENIEHO TaKXKe C MOMOIIBIO /1aB-
JICHHUS ¥ Ta30BBIX MOCTOSHHBIX. Tak, ypaBHenue cocrostaus (Knameiipona—Mennene-
€Ba) BIAXKHOIO BO3/lyXa UMEET BUJ

P_rr, 1.7)
P

rae P - naBneHue Bo3nyxa, [1a; 7 - abcomorHas Temneparypa, K; R - ynensHas razo-
Bas nocrosHHas, JHx/(kr-K).
JlaBieHue BIaXHOTO BO3AyXa MO 3aKOHY JlambTOHA MOKHO BBIPa3UTh B BUJIE
P=Pc+Pn, (1.8)
rae Pc, P - 1aBjaeHUE CyX0oro BO3/yXa U BOJISHOIO Ilapa COOTBETCTBEHHO, [1a.
AHaJOTUYHO ONPEACSeTCs MIIOTHOCTh BO3yXa

p=pPc+pm, (1.9)

W3 Beipaxkenuii (1.6) u (1.7) ¢ yaerom (1.8) monydum

Y- Re¢  Pu |
Rn P—PFPn
rae R, = 287,04 Ix/(xr-K) - razoBas mocrosiHHas cyxoro Bosnyxa; R, = 461,66
JIx/(kr-K) - razoBast mOCTOSIHHASI BOJISIHOTO Tapa.

Jj1s TOrO 4TOOBI ONPEACTUTh N30BITOK BIIATH B MIOMEIICHUH, CIIETyeT UCIIOJIb30-
BaTh CBS3b MEX/Y TEMIIEpaTypoi, abCONIOTHON BIaXXKHOCTBIO U AABICHUEM BOJSHOTO
mapa, cuuras HopMmaibHOU Temmeparypy 20°C. HeoGxoaumas uHbOpMaIHs Coaep-
XKuTCs B Tabm. 1.3.2.

(1.10)

Tadmuna 1.3.2

t,°C Pums T/M P, Tla t,°C Puns T/M° P, TTa
20 11 120,0 15 1238 1693,2
15 15 186,7 20 172 2319,8
10 2.3 280,0 25 229 35464
5 34 4133 30 30,1 4213,0
0 4,9 613,3 35 39,3 5586,2
5 6,8 866,6 40 50,8 7319,4
10 94 1226,6 45 64,9 9519,

3aoanue. Paccuntath HEOOXOIUMOE KOJIMYECTBO BO3yXa JJISI MIPOBETPUBAHUS
MIOMEIICHHS TIPH SIBHOM M30bITKE Biaru. McxomHble JaHHBIC I pacyeTa MPUBEIACHBI
B Ta0.1.3.3.

Jlano (Bapuant 1): B nexe napuuansHoe gasnenue Py, = 4213,0 I1a, uro coot-

BETCTBYET aOCOJIOTHOM BIIAXKHOCTH BO3AyXa pn; = 30,1 /M, tuomens = 30°C, typen =
20°C, tueryn = 16°C, K =5 1/, V=100 w".

Pewenue
1. OnpenenuTb KOJUYECTBO BO3AYXA, YAAIIEMOro U3 padbodeil 30HbI

Lyn=V-K =5-100=500 m>/u
2. Onpenenuth U30BITOK BJIArd B TOMENIEHUHU NPH {ioyen = BOOC, coryiacHo Ta0JI.
1.3.2, Pny=4213,0 I1a, 4TO COOTBETCTBYET Py = 30,1 F/M3, Tor/Ia
Ap = Py 1ip 30 °C — ppy ipi 20 °C =30,1 — 17,2 =129 r/™’
W =Ap-V=12,9-100 = 1290 r/u
3. Onpenenuts dy, dy,, dy, 4, Hcnone3ys Tadn. 1.3.1 u 1.3.2.
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_ PmHpoeryn 12,8
"~ proer. -V 1,22-100
PrHyren 17,2
pynen -V - 12-100

Oy, 5=y, 0,6 =0,1433-0,6 = 0,086 r/xT.
4. Onpenenutb HEOOXOJUMOE KOJIMYECTBO BO3ayXa 1o ¢popmyse (1.5):
1290 -116 - 500(0,086 — 0,1049) 5004 1290 +10,962 _
116(0,1433 -0,1049) 0,0445
— 500 + 29235,101 = 29735101 M°/u wiu 8,26 m/c.
Omeem: Lsp= 8,26 m¥c.

dn = 0,1049 I'/KT,

dyn= =0,1433 T/KT,

LBp =500 +

Tabmnma 1.3.3
HUcxonnbie nanHbIe

Ne Ne
_ tHOMeIIIi tHOCTyHl tyaaﬂ; VHOM! K _ tHOMeIJ_Iv tHOCTyH! tyaan: VHOM! tl'[OMeIJ_l!
BapuaH 9 0 0 3 BapHaH 0 0 0 3 0
Ta C C C M Ta C C C M C
1 30 15 20 100 5 6 35 5 20 150 7
2 25 10 20 150 8 7 30 15 20 200 11
3 35 15 20 250 17 8 25 10 20 300 8
4 30 10 20 350 11 9 30 15 20 400 12
5 40 5 20 450 8 10 35 15 20 500 9

1.4. Pacyer HE00X0AUMOI0 KOJIUYECTBA BO3AyXa ISl 00111e00MEHHOM
BEHTWISIMHU NPH 3arPSI3HEHNH ero BpeIHbIMH BellleCTBAMHU

Bentwisanms  ABISIETCST  OOHUM M3 CPEACTB  YIYYIICHHMS CAHMTAPHO-
TMTHEHUYECKUX YCJIOBUM TPyJa, B TOM UYHCJIE CHWKEHUS KOHLEHTpPAUUU B BO3JyXE
IIBUIN, BPEIHBIX MAPOB U ra30B, U HOPMAJIU3ALMUKU METECOPOJIOrHYECKUX NTapaMETPOB
BO3/lyXa. BEHTUIALMIO B TPOU3BOACTBEHHBIX 3JaHUSAX OOBIYHO BBIIOJIHAIOT MPUTOY-
HO-BBITSDKHOM. MexaHnueckasi CUCTEMa BEHTWISILUUA 0053aTENIbHO BKIIIOYAET B ce0s
OJIMH WJIY HECKOJIBKO BEHTWISTOPOB, NOJAIOIINX U (WJIN) yIAJSIOMUX BO3AYX, IPU-
9YeM Ha BXOJ/I€ HEPEJKO MCIOJIb3YI0TCA Kajdopudepsl, a Ha BbIXxojae - ounctutenu. Ha
OOJIBIIMHCTBE MPEANPUSITHI, B TOM YUCJIE B MAaIIMHOCTPOEHUH, MPUMEHSETCS CMe-
HIaHHAs BEHTUWISALUS, COYETAIOIAsl €CTECTBEHHYIO U MEXaHUYECKYIO.

[Tpn 061e0OMEHHON BEHTWJISIUMU MPOUCXOJUT OOMEH BO3AyXa BO BCEM IIO-
MenieHud. OHa IPUMEHSETCS TOTA, KOI/a BBIIEICHUS BPEAHBIX BELIECTB HE3HAYU-
TEJIbHBI U PABHOMEPHO pacHpeesIeHbl 10 BceMY 00beMy noMeleHus. BenanunHa mo-
TpeOHOro BO31yX000MeHa IpHU 0011€0OOMEHHOM BEHTUJISIUM 3aBUCUT OT BHJIA U KO-
JM4YECTBa BPEIHBIX BEIIECTB B Bo3ayxe. JlJIss yMEHbIIEHUS KOHLEHTpALUU IbLIH,
BPEAHBIX I'a30B WIM NApOB, BBIACISIIOLIUXCS B IPOU3BOACTBEHHOM IOMEIEHHUH, KO-
JUYECTBO BO3]lyXa, MOJaBaeMOro B MOMEUIEHHE 1Ji1 o0ecnedeHus: TpedyeMbIX ycio-
BUI BO3yIIHOM Cpeasbl Ly, M/, ompezensercs no Gopmye
M—Lyﬂ(zym—zn)’ (1.11)

(Zyn—Zn)
rae Ly, - KoIumuecTBo BO31yXa, yAansieMoro u3 pabouei 30Hbl, M/da; M - KONMYeCTBO
BPEIHBIX BEILECTB, NOCTYNAOIMUX B IOMEIIEHNE, MI/4; Zy,, - KOHIIEHTpalKs Bpel-
HBIX BEIICCTB B BO3JAyXE, YHANIEMBIX H3 IOMCIICHHS, MI/M, Zy, - KOHLEHTpaLusi

Lpp =Lyn+



BPEIHBIX BEIIECTB 3a Mpe/IeIaMi paboueii 30HbI, MI/M; Zy, - KOHIIGHTPALHS BPSIHBIX
BEIICCTB B [IOCTYTAIONIEM BO3IyXe, MI/M° (06510 Z,=0).

Bennuuna Zym nokHa paBHATHCS BennuuHe [1JIK ynansembix BelecTs.

B Tex cimydasx, Korja KOJUYECTBO BPEAHBIX BEIIECTB BEIMKO WM TPYIHO
OMpeeINMO, paciyeT BO3AyX000MeHa MOKHO IMPOU3BOJUTH C MOMOIIBIO K03 duIim-
€HTa KpaTHOCTH

Ly =x-V, (1.12)
r7le K - KpaTHOCTh BO3AYXOOOMEHa, ONpeessionias, CKOJIbKO pa3 B TEUYECHHE daca
Clle/lyeT MOMEHATh BO3LYX B [OMEIICHHH; V - 00beM MOMEIICHHS, M .

B ta6n. 1.4.1 npuBeneHsl AJaHHBIE [0 PEKOMEHIYEMBIM KPaTHOCTSM BO3AYXO-
0oOMEHa B 1I€XaX PEMOHTHBIX MPEANPUATHNA, KOTOPbIE MOKHO MCIOJb30BaTh U OTHO-
CUTENIBHO psifa IPYTUX IPOU3BOJICTB.

Tabnuua 1.4.1
KpatHocTu Bo31yx000MeHa B 11€XaX PEMOHTHBIX MPEANPUITHIA

TexHOMOrMYecKUe 00HEKTHI MIPENPHUATHS Kparrocts Bo3ryxoobmena
Y4acTok HapyKHOI MOWKHM M pa300pKU MaIInH 5
Y4acTOK TMarHOCTUKH U Ie()EKTOBKH 8
Y4acTOK OKpacKH U CYIIKH 17
Y4acTOK NPUrOTOBJICHHUS JTAKOB U KPACOK 11
[ToMenieHnst OUUCTHBIX COOPYKEHUM 8
YyacTok cBapku 16
YyacTok ByJKaHU3alUU 6
Y4acTok ciecapHbIi 6
Y4acTok METHULIKHUI 11
PeMoHT hi1eKTpo0OOpy 10BaHMS 15
YyacTok peMOHTa JABUTaTesei 21
Y4acTOK MpoBEepKH TOIUIMBHOM anmaparypbl 9
Y4acToK MeXaHHYECKUI 8
Ky3neuHoe otaenenue 20

3aodanue. Paccuntath HEOOXOAMMOE KOJIMYECTBO BO3AyXa sl 00MEe0OMEHHOM
BEHTWJISIIUN TIPU 3arpSI3HEHUN €r0 BPEIHBIMH BeIleCTBaMU. VICXOIHBIC TaHHBIE IS
pacuera npuBeieHbI B Ta0. 1.4.2.

/Jlano (Bapuant 1): Ha yuacTke pa300pKy MaliiH B TEXHOJIOTHYECKOM TPOIIeC-
C€ UCIOJB3YyETCs BPEIHOE BEUIECTBO, ero cpeanecyrounas [TJ1K = 0,3 mr/m’, 3arpss-
HEHUE MOJAaBaeMOT0 Ha y4acTok Bo3ayxa Z; = 0. KonieHTpaiius BemecTna 3a mpeje-
namu pabodeit 30861 Z,;=0,5 Mr/m°, 06bem nomemernst V=100 M°, kpaTHOCTb BO31y-
X000MeHa K=5; KOJMYECTBO BPEIHOIO BEIECTBA, MOCTYMAIOIIEr0 B IMOMEIIEHUE,
M=1800 mr/4.

Pewenue

1. OnpenenuM KOJIMYECTBO BO3AyXa, yAAIsIEMOro U3 pabodeil 30HbI

Ly, = -V =5-100 = 500 m°

2. OmpenenuMm HEOOXOIUMOE KOJMYECTBO BO3[yXa, HUCIONB3YS (GOpMYITy

(1.11), ¢ yaerom Toro, uro Z,, = IIJIK = 0,3 mr/m°

Lap =500+ 2800 =°00-03 _ 55, 3300 — 3800 w3/,

)



Omeem: Ly =3800 m3fu. C yuerom KIIJ[ mo HOIy4eHHOH BEIUYMHE pACXoaa
BO3/IyXa MOXKHO U3 KaTajora BbIOpaTh BEHTUJISATOP sl OOIIICOOMEHHON BEHTWIALIMU
B JJaHHOM ToMmelleHuu. Eciu naercs ero npou3BOAUTENHHOCTh 10 BO3AYXY B CEKYyH-
1y, IOJy4eHHOE 3HaueHue caenyer pasaenauts Ha 3600. Toraa Ly, = 1,1 M/c.

Taomuna 1.4.2
WcxoHble naHHbIe

Ne Ne

BapHuaH- K V, M | M, mr/a Zy’”g Zy’:"3 BapHUaH- K V, M | M, mr/a Zy’“é Zy’l’S
Ta MI/M MI/M Ta MI/M MI/M
1 5 100 1800 0,3 0,5 6 6 200 1800 0,2 0,4
2 8 150 1200 0,25 0,7 7 11 150 1900 0,3 0,5
3 17 200 1300 0,05 0,2 8 15 100 2000 0,4 0,6
4 11 250 2500 0,25 0,4 9 21 150 2100 0,5 0,7
5 8 300 1900 0,1 0,2 10 9 200 2200 0,6 0,8

1.5. PacyeT KoJ1M4ecTBO BO3/1yXa, HE00X0AMMOI0 [IJIf IPOBETPUBAHUS
NOMelleHNsl TP U30bITKE TEMJIOThI

B nomeiiennn co 3HAYUTENBHBIMU TEIUIOBBIICICHUSIMUA O0BEM MPUTOYHOTO
BO3/lyXa, HEOOXOAUMO NJisl yAAJICHUS U30BITOYHOU TEIIOTHI (0€3 ydyeTra KOJIMYeCcTBa
TEIJIOThI, YHOCUMOMW U3 TIOMEIIEHHUS C BO3yXOM, YAAISIEMbIM Y€pe3 MECTHBIE OTCO-
ChI), OTIPEIEIISETCS COOTHOIICHUEM

3600 Qus6 ’ (113)
Cp-p-(Ty-Tn)
rae Qs - u30bITOuHas Teriora, Jx/c; C, - yaenbHas TEMIOEMKOCTh BO3AyXa IPH
nocrossHHOM naBieHuu, Jx/(kr-K); p - mumotHOCTh Bo3myxa mpu 293 K (20°C), kr/™’,
paBHas p = 1,2 kr/m>; T y - TeMIleparypa yjaansemoro Bosayxa, K; 7, - Ttemneparypa
BO3JlyXa, ogaBaeMoro B nomeenue, K. 7y u 7, JIerko MoIy4uTh 10 0OBIYHOMY Ipa-
JyCHHKY, TPHOaBUB K 3HAYCHUIO TEMIIEPATYPHI B °Cc udpy 273, Hanpumep 10°C co-
oreerctByer 283 K, 0 °C =273 K, 30°C =303 K u 1. .

KonuuecTBo TemoThl, KOTOPOE€ HEOOXOAMMO 3aTPAaTUTh, YTOOBI 1 KI BO3ayXa
narpers Ha 1°C, Ha3BIBAETCS TEIIOEMKOCTHIO BO3IyXa, OTHECCHHON K CUHUIE BECa,
MHaye - yJIeJIbHOW TEeTIOEMKOCTBIO BO3/TyXa.

Pa3nuyaroT TEnnoeMKOCTh BO3AyXa IPHU MOCTOSHHOM aaBiieHuu C, U IIpH IO-
crosHHOM o0BeMe C,.

3HaYeHUs TEIIOEMKOCTEN CYyXOT0 BO3yXa MPH U3MEHEHUH TeMIiepatypsl ot 0
no 80 °C cooTBeTcTBEHHO pasuel: C, = 0,239 — 0,241 u C, = 0,170 — 0,172
kkan/(kr-rpag). B cucreme CH cooTBETCTBEHHO YyKazaHHOMY nuanazoHy C, =
999,999 — 1008,368 JIx/(xr-K). Ecnu npeanonoxurb, 4To MEXIy TeMIepaTypon
BO3IyXa M €ro TEIIOEMKOCTBIO CYIIECTBYET JIMHEHHAS 3aBHCHMOCTD, To mpi  20°C
BesimunHa C, = 1001,6728 JIx/(xr-K), u3 Beipaxkenus: C,= 999,999 + 0,1046125-1.

N36brTounas Temnora, Jx/c, wim BT, 1o CymecTBy HE 4TO MHOE, KaK TETUIOBasI
MOIITHOCTh MUCTOYHHKA TEIUIOBBIJEICHHUS, KOTOpAsi XapaKTepUu3yeTcsl TeIIocoiepxKa-
HueM, Jx/kr. TOJbKO yaaleHne dTUX H30BITOYHBIX KAJIOTPAMMOB (Macc) HarpeToro
BO3/IyXa CO CKOPOCTBIO, UMEIOIIEH Pa3MEPHOCTh KI/C, MOXKET CO3AaTh MPEANOCHLIKH
JUISL 3aMEILEHUsI ATOM MacChl BO3/lyXa CBEXKHUM, O0Jee XOJIOJHBIM BO3ayXoM. Marte-

Lup =



MaTHUYECKU ATO OMMCHIBAETCS KaK YMHOKEHHE BEJIUYMHBI TEIUIOCOAECPKAHUSI HA CKO-
POCTb YJaJeHHs TEMJIOro BO3/1yXa, B Pa3MEPHOCTH 3TO BBITIAIUT - ([[x/Kr)-(Kr/c) =
= Jlx/c. IToatomy opmyny (1.13) MOXKHO TIPEACTaBUTh B CICAYIOIIEM BUJIC:
_ 3600-y-p-Lyn _ Y-Lyn , (114)
Cp-p-(Ty —Tu)-3600 Cp-(Ty —Tnu)

rae Ly, - ynandemsiil U3 noMenieHust BO3AyX, C y4eTOM, KPAaTHOCTH BO31yX00OMeHa
(K), M*/4. TIpu K=10 1 V=90 m°, L,,=900 M>, Tie V - 06beM moMemenus.

B Bo3ayXe mpakTUYEeCKH BCErja MPUCYTCTBYET BOAA B BUJE MAPOB, KOTOPHIE
IPU CHIKEHUSIX TEMIEPATypbl BO3AyXa MEHSIOT arperaTHOe COCTOSIHUE, BbINajas B
BU/JIE POCHI WJIM B BHJI€ MHEA. TermnocoaepkaHue BIaXXHOTO BO3yXa ONpPeeseTCs

y=Cp(t)+ X(r + Cut), (1.15)

r7ie Y - KOJIMYECTBO TEIUIOBOM 3HEPruu, 3akitoueHHoe B 1 Kr macchl rasa, Jx/kr;
r = 2,5-10° - ckpbITast TEmIOTa MapoOOPa3OBAHKS HIIM YACIbHAS TEIUIOTA HCIIAPEHHS
Boer ripu 0 °C, J/xr; C, =1890 - cpesis yaenbHas TEIIOEMKOCTh BOISHOTO T1apa
npu HopManbHOM masienuu, Jx/(kr-K); t - Temmeparypa, °C; P = 101325 ITa; X -
BJIArOCOJIEP’)KaHNE — OTHOIICHHE IUIOTHOCTU BOJSHBIX MapoB K IUIOTHOCTH BO3/yXa,
KI/KT, T. €.

Bp

x=Pn, (1.16)
Pc

TJIe Py U P - INIOTHOCTH CYXOTO BO3IyXa M BOSHOTO 11apa, KI/M°. Biarocoepxanue
MOJKET OBITh OMIPEACIICHO TAKKE C TIOMOIIBIO JABJICHUS U Ta30BBIX MTOCTOSHHBIX.
Tak, ypaBHenue coctosiHus (Knalinepona-MeHieneeBa) BIaXXHOTO BO3/1yXa UMEET
BU/T
L g, (1.17)
p
rie P - naBieHue Bo3ayxa, [1a; p - IIOTHOCTB BO3ayXa, Kr/M°; T - aGCOTIOTHAS TEM-
neparypa, K; R - razoBast mocrosianas, JIx/(kr-K).
JlaBieHue BIaXKHOTO BO3/AyXa MO 3aK0HY JlanbTOHAa MOKHO BBIPA3UTh B BHUJIC
P=P,+P,, (1.18)
rie P., P, - COOTBETCTBEHHO JIaBJICHUE CyXOT'0 BO3/IyXa U BOJSHBIX Mapos, [1a.
W3 Beipakenuii (1.16) u (1.17) ¢ yuetom (1.18) nomyduum
_Re Pu (1.19)
R, P-P,
rae R.= 287,04 - ra3oBas mocrosiHHas cyxoro Bo3ayxa, Jx/(kr-K); R, = 461,66 - ra-
30Basi MOCTOsIHHAA BOJAHBIX NapoB, [x/(kr-K). [lapameTpbl BOAsSHBIX MapoB NpHBe-
neHsl B Ta0. 1.5.1.
Tabnuma 1.5.1
[TapameTpsl BOASHBIX TTAPOB

t,°C PrLi Kr/M° Pry,Ila t,°C PrL.s Kr/m® Pry,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 4,9 613,3 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
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3aoanue. Paccantath KOJTUYECTBO BO3AyXa, HEOOXOIUMOE /IS TTPOBETPUBAHUS
MIOMEIIICHHSI TIPU M30BITKE TETUIOTHI. McXOomHble maHHBIC IJIs pacyeTa MPUBCICHBI B
Tabmn.1.5.2.
Jlano (Bapuant 1): Temmeparypa Bozayxa t = 20 °C, oTHOCHTEIBHAS BIAXHOCT
v = 0,6 B 101X €AUHUILIBI, KPaTHOCTh Bo3ayxooomeHa K = 10, o0bem nomernienus V
=100 m°
Pewenue
1. ITomcTaBUB 3HaYCHMSI TA30BBIX TOCTOSHHBIX R, v R;; ¢ ydeToM mapmuaibHOTO
nasieHus (tabn. 1.8) U oTHocUTENbHOHN BAaXKHOCTU Y B popmyiy (1.19), monyuum
Yo 0622-P, -\|I’ (1.20)
(P=Pyy. W)
rae P, - mapiuanibHOe JaBICHUE;
P - naBnenue Bo3ayxa B nomenienuu, [la. P, nipu 20°C paBHo 2319,8 Ila.
[ToncraBuB yxe u3BecTHBIC 3HaYeHHs B Gopmydsl (1.20), (1.19), (1.14), mony-
9UM
_0,622-2319,8-0,6
(101325 — 2319 8- 0,6)
2. Onpenenum Temocogep:kanue Bozayxa mo gopmyie (1.15) nmpu C,= 999,999
+0,1046125-t = 999,999 + 0,1046125-20 =1001,6728 JIx/(xr-K)
v=10016728+ 0,0087 - (2,5- 10° +1890- 20) =23080,5328 JI/kr.
3. OmpenenuM HEOOXOUMOE KOJIIMYECTBO BO3yXa, Iae Ly, = K-V

Lyp = 230809328-1000 11551 \ 2y wn Lup = Sooer —0.32 we,
10016728-20 3600

Omeem:. Lsp =11521 M3/a wm LBp =0,32 M/c.

=0,0087 kr/kr .

Ta6muma 1.5.2
Hcxonnsie gannsie (T, = 15 °C)

BapJI:zHTa Ty=t,0C y, % K A% Prn,
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
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1.6. PacueT npou3BOAUTEIbHOCTH MECTHOW BEHTHJISILMH JIJIs1 pa30aBjeHUus
npuMece U MJIOIIAAHN CeYeHNsI BO31YX03a00PHUKOB

[Ipu 061Ic0OMEHHON BEHTWISIIMU MPOUCXOJUT OOMEH BO3JyXa BO BCEM IO-
MemeHur. OHa MIPUMEHSIETCS TOT/a, KOT/ia BBIACICHUS BPEIHBIX BEIIECTB HE3HAYU-
TeJIbHBI U PABHOMEPHO yAAJIEHBI M0 BCeMY 00beMYy TTOMEIIICHHUS.

MecTHasi BEHTWISLUS JIEHCTBYET HEMOCPEACTBEHHO Ha paboueM Mmecre. OHa
MOXKET OBITh BBITSDKHOW U MPUTOYHOU. BBITSIKHYIO BEHTHIIALMIO JENIAl0OT HEMOCpe-
CTBEHHO B MecTax 00pa3oBaHMs BPEIHBIX BHIOPOCOB, HANPUMED, Y TrajbBaHUYECKUX
BaHH, Y MBUISIIIUX arperaToB, y 3JEKTPO- U Ta30CBAPOYHBIX MMOCTOB. MECTHYIO Mpu-
TOYHYH0 BEHTWISILIMIO OCYILECTBISIOT B BHJE BO3JIYUIHBIX 3aBEC, AYIIEH, 0a3HCOB,
KOTOPBIE YIyUIlIal0T MUKPOKJIMMAT B OTPAaHHUYECHHOM 30HE TOMELIEHUS.

KOHCTpYKTHUBHO BBITSKHASI BEHTHIISIIIUS BKIIFOUAET BO3/TyX03a00pHUKH, PyKaBa
Y BEHTWIATOP, YCTAaHABIMBAEMBIN 3a CTEHOW MOMEIICHUS.

[Ipu pacuere KoaMYeCTBA BO3AyXa, HEOOXOAUMOTO Ji pa30aBlIeHUs] BPEAHBIX
npuMeceit 10 ypoBHs [1/IK, MOKHO MCIIOIB30BaTh COOTHOLLICHHE

Lop =, M/, (1.21)
K
rjae M - KOTU4eCTBO BPEIHBIX BEIIECTB, BBIJCISIEMBIX B BO3IyXe paboueil 30HbI,
mr/g; [I/[K - mpenenbHO-I0yCTUMas KOHIIEHTpallus HauboJiee OMacHOro BEIeCTBa,
BBIJICNIIEMOTO B BO3AYX paOoueil 30HbI (HanmpuMep, mapbl CBUHIIA HA MOHTaKHOM
y4acTKe MMEeYaTHbIX IJI1aT).

[Tpon3BOANTENTEHOCTH MECTHOM BEHTHIISIIIUY OTMIPEACIIeTCs 1o hopmyJie

Lveer = F-v-3600, M°/4, (1.22)
rie F - cedenne Bo31yx03a60pHIKOB, M, V - CKOPOCTb JBIDKCHHS BO3LYXA, Pa3BUBA-
eMasi MECTHOM BeHTWIALMEH, M/c, mpuHumaetcs ot 0,5 1o 1,7 m/c.

O4eBUJIHO, YTO MPOU3BOAUTEIHHOCTh MECTHOM BEHTWISIIIUU JOJDKHA COOTBET-
CTBOBaTh HEOOXOIMMOMY KOJIMYECTBY BO3AyXa
Lwect = Lap, (1.23)
W
F -v-3600 = Lsp (1.24)

Ecnau miomans Bo31yx03a00pHUKOB HEU3BECTHA, omnpeaeisator F u3z gopmyrsl
(1.24)

. BV (1.25)
v - 3600

3adanue. PaccuntaTh NPOU3BOAUTEILHOCTh MECTHON BEHTUJISILIUM ISl pa3daB-
JICHUs BPEIHBIX MpUMEced M IUIONMIaJlb CEYEHUs BO3yX03a00pHHMKOB. McxomHble
JAHHBIE JIJIS pacueTa npuBeAeHbl B Ta01.1.6.1.

Jlano (Bapuant 1): Ha MeaHUIIKOM y4acTKe, TJIe OCYIIECTBIISICTCS Maiika y3JI0B,
neTajei, uxX mpeaBapuTeIbHOe TPaBJICHUE, BBIICIISIOTCS BPEIHbIC BEIECTBa, B YaCT-
HOCTH OKHch Mex, IIJIK = 0,2 mr/m° (cpenHecyToYHas), BEIMIECTBO 2 Kjlacca OMacHO-
CTH. 3a CTEHON YCTAHOBJICH BEHTHJIATOP, KOTOPBIM 00€CIIEUnBAET CKOPOCTh BBITSIKKH
BO3JIyXa uepe3 Bo3ayx03abopHUKH, paBHYIO 1,7 M/c. B Bo3ayx moctymnaer 1800 mr/g4
OKHCJIOB MEJIH.
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Pewenue

1) Lop =29 _g000 m/u ; 2) po_200
0,2 1,7-3600

Omeem: Lsp =9000 M/a U F=147 M°

JlanHble, HEOOXOAMMBIE AJI pacueTa MECTHOW BEHTWJISILUM, NMPUBEICHBI B TaOI.
1.6.1.

~147 M7,

Tabmanma 1.6.1
HUcxonnble nanHbie

Bi;’ﬂ_ M, H,ZZKB,' v, Bi;‘n_ M, HﬂKé v, B;i‘ﬂ_ M, H,ZZKé v,
MTI/9 MTI/M Mm/c MrI/4 MTI/M M/C Mr/4 MTI/M M/C
aHTa aHTa aHTa
1 1800 0,2 1,7 5 2100 0,35 1,6 8 1000 1 0,7
2 1200 0,8 1,6 6 1300 0,2 1,3 9 1200 0,14 15
3 250 0,03 1,1 7 1000 0,03 1,0 10 1300 1 0,8
4 900 1 15

1.7. PacuyeT cucTeMbI MECTHOI'O OCBeIIleHUsI

3aoanue. OnpenenuTh CBETOBOW MOTOK M MOA0OPATh TUI JAMIIbI ISl MECTHOTO
ocBeleHus. MicxoiHble JaHHbIe AJ1sl pacueTa npuBeAeHbl B Taom.1.7.1.

Jlano (Bapuant 1): xoaddunuent 3amaca K = 1,5 (Beioupaercst uz taoi. 1.7.1);
HOpMHUpPOBaHHas ocBemeHHOoCTh E = 220 ik (BeiOMpaeTcs u3 tadm. 1.7.1); Benmunna
yclioBHOM ocBemeHHOCcTH e = 200 (mombupaercst cormacHo rpadukam puc.l.1, 1.2 u
NpUHUMAaETCsl OJivKaiiiee 3HAYCHUE KPHUBOM); pPacCTOSIHUE OT MPOEKIIMU OCH CBe-
TUJIbHUKA @ = 23 cM (BeiOUpaeTcs u3 1adma. 1.7.1); BeicOTa YCTAaHOBKU CBETUIILHUKA
h=35cm.

Pewenue
1. OnpenenseM BeIMUMHY CBETOBOTO MOTOKA F, MM

FHZK'E.looozl’S'zjﬂzl%O M . (1.26)

e
2. 1o naHHOMY CBETOBOMY MOTOKY IMOAOMUpaeM THII JiaMiibl (Tadu. 1.7.2; 1.7.3).
Omeem: Brioupaem namiry JIJIIL 30 co cBeToBbIM 1TOTOKOM 1650 M.

Tabmuma 1.7.1
HcxongHble 1aHHBIE

. Koap. Haunmen. Bricota | Paccr. ot - Koad. Haunwmen. Bricora Paccr. ot
£| 3amaca OCBEIl. | YCTAHOBKH | TIPOCKIINH g 3amaca OCBEIl. | YCTAHOBKH | TIPOCKIIFH
£ 2| wmom- E, 1k ceeru., h, | ocm. cee- | £ S MOIII- E, 1K ceerni., h, |ocu cermib-
§ HOCTH, M THIILHHKA, §“ HOCTH, cM HUKA,
K a, cMm K a,cMm
1 15 220 35 24 6 1,3 300 30 17
2 1,7 225 35 18 7 15 800 30 14
3 15 550 30 25 8 1,7 500 25 13
4 1,7 400 30 13 9 1,3 400 30 12
5 1,7 700 35 7 10 1,3 200 40 34
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Tabmuma 1.7.2
[Tapamerpsr JIH MmecTHOTrO OCBelIeHUsT HA HanpsbkeHue 12, 24, 36 B

HowmuHanbHbIe 3HAUEHUS
T namm E, nm dy, MM I, Mm h, MM Iy, KIT
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/ 12-60 880 71 109 — —
MO/ 24-40 820 71 109 — —
HomunanpHbie 3HAUSHMS
Tun gamn E, mm dy, MM I, MM h, MM lo, KIT
MO/ 24-60 950 71 109 —
MO/ 24-100 1740 81 128 — —
MO/ 36-25 240 71 109 — —
MO/J] 36-40 470 71 109 — —
MO/ 36-60 760 71 109 — —
MO/I 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 —

J11st JTaMIT HakaIMBaHUs — TIEPBBIC JIBA YKCIa MAPKUPOBKH 0003HAYAIOT JUaria-
30H JIOIYCTUMBIX HaIpsDKeHU B B, TpeThe - MOITHOCTH B BT.
Tabmuma 1.7.3
CBeTOBBIC M JICKTPUUCCKHE TTAPAMETPhI TFOMUHECIICHTHBIX JIaMIT

(TOCT 6825—91)

JI'OMHUHECIIEHTHBIE JTAMITHI
Tun CBeTOBOM ITOTOK, JIM CseroBas oraada, 1M/Bt
1 2 3
JIIIT 20 820 41,0
JIT 20 920 46,0
JIB 20 1180 59,0
JILT 40 1450 48,0
JII 30 1640 54,5
JIB 30 2100 70,0
JIZIT 40 2100 52,5
JIJT 40 2340 58,5
JIB 40 3120 78,0
JIIIT 80 3740 46,8
JIIT 80 4070 50,8
JIB 80 5220 65,3
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Oxonuanwue tadauus 1.7.3

1 | 2 | 3
JlaMIIbl HaKaJTMBaHUS
I'-125-135-300 4900 16,6
I'-215-225-300 4610 16,6
I'-125-135-1000 19100 19,1

Jlns MIOMUHECHICHTHBIX J1aMIl - (Pl TOCiIe TUIIA JIAMIIBI 0003HAYal0T MOIII-
HOCTBH B BT.

L0 95 03

\

Al

\
[11] )

0 2 4 6 8 10 12 a, cMm

PaccrostHue oT poeKIry OCH CBETHIILHHUKA

BricoTa YCTaHOBKH CBETHJIBHHUKA

Puc. 1.1

Paccrosiaus ot MpPOCKIMU OCH CBETUJIbHUKA, a, CM

5 o O 5 10 15 20 25 30 35 40
= -
S \ \\\;.u\\
2 5000 \.\
= 20 N
=)
= 3000 10
3 ~ \ \ N
5 25
5 20
z 1500
5 30 30
2
= 1000 }
s 35
& 800 40(/ 200 100 \ 50 )
500
40
Puc. 1.2

3adanue. OnpenenuTh CBETOBOM MOTOK F ¥ momoOparh cTaHAAPTHYIO JaMITy
115 oO1iero ocpenieHus. icxoublie 1aHHbIC 1J1s pacueTa mpuBeIeHbI B Ta01.1.7.8.

Jlano (BapuanT 1). HOpMHUpOBaHHAasE MUHMMaJbHAsi OCBEIIEHHOCTh E = 500 Jik;
mMpurHa rnomerienus A = 12 m; njvnHa nometeHus B = 18 m; Beicota nomerienust H = 6 wm;
kodddunment 3amaca K = 1,3; kodppuimeHT HEPAaBHOMEPHOCTH OCBEIICHHS, €ro
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3HaueHUEe s Tami HakanmuBanusg PJI Z = 1,15, nms mroMuHECHEHTHBIX J1amil Z =
=1,1; N - 9uCIO CBETWJIIPHUKOB B MOMEIIEHUH; NU - KOA(GOUIIMEHT UCIIOIb30BAHUS
CBETOBOT0 IOTOKA JiaMmil (Tadi. 1.7.7).

Pewenue
1. Onpenenum BeIMYMHY CBETOBOTO MOTOKA JaMIibl F, 1m
N-nu

rae S - mIomank 1nexa, M-,
S =A4-B=12:18=216 v°.
2. Haxonum oo6iee uncio cBeTuibHUKOB N. [lonyunBiimecs Helenble 3Ha4eHHs
N OKpyTJIMTB JI0 IENBIX B OOJIBIIYIO CTOPOHY
N =Ny - Nu =54, (1.28)
rae Ny - UUCII0 CBETWIIBHUKOB 10 AIHHE; Ny, - YHCII0 CBETUIBHUKOB IO HIMPHUHE.

N,,=B/L=18/2=09; Ny =A4/L =12/2 = 6.
3. HaxoauMm paccrostHie MeXITy COCETHUMHE CBETHIbHUKaMU (WK ux psgamu) (L)
L=4-h=05-4=2 M, (1.29)
rjae A - BeiOupaercs u3 tadi. 1.18; h - BeIcOTa yCTaHOBKM CBETHIILHUKA HAJl pabodeit
MIOBEPXHOCTBIO, M;
4. BpIcoTa yCTaHOBKHM CBETHJIbHHKA N BeIYMCIISICTCS IO (hopMyJie
h=H—hes —hpn.=6-05-15=4 M, (1.30)
rae he, - BeICOTa cBeca CBETHIIbHUKA, M (Tabmn. 1.7.8); h,,, - BeIcoTa paboueii moBepx-
HOCTH, M (Taou. 1.7.8).
5. Haxoaum nHaeKC mOMEIIeHUS
o A8 _ 1218 ¢ (1.31)
h(A+B) 412+18)

Koaddumment wncmonp3oBaHus CBETOBOTO MOTOKa (NU) HAXOAUTCA MO TabII.
1.7.7 B 3aBECHMOCTH OT KO3 PHUIMEHTA OTpaXKeHUsI CTeH P, 1 moTtonka P, (tabm. 1.7.8) u
WHJICKca momenieHus, i. [lomyduBmmmecss Helemnple 3HAUYCHHUS | OKPYIJIMTH JI0 IENBIX B
OOJIBIIYIO CTOPOHY.

[Toacuuras no ¢popmyne (1.27) cBeroBoil morok jgamnsl F no tabda. 1.7.4 nmm
1.7.5 nogoOpath OnKaillyro CTaHAAPTHYIO JIAMIY U ONPEACIUTh DJIEKTPUUECKYIO
MOIIIHOCTh BCEH OCBETUTEIHHON YCTAaHOBKU. B mpakTHKe HOIMycKaeTcs OTKIOHEHHE
MOTOKa BBIOpAHHOM JlaMIibl OT pacueTHoro a0 —10 % u +20 %, B npoTUBHOM ciiyuyae
BBIOMPAIOT JIPYTYIO CXEMY PACIOJIONKEHUSI CBETUIILHUKOB.
o 100-500-1,3-216-11
54.57
Omegem. CetoBoit noTok paBeH 5017,5 m. Bridupaem nammy JIb 80 co cBeToBBIM
MOTOKOM 5220 nm.

=5017,5 IM .

Tabnuna 1.7.4
CBETOBBIE U IEKTPUUYECKHUE ITapaMETPBI PTyTHBIX Jamil [[PJI

Tun nammel (MOIIHOCTH, BT) CBeTOBOM ITOTOK, JIM CseroBas oraada, 1M/Bt
JPJI 250 13000 52
JIPJI 400 23000 57,5
JPJI 700 40000 57,1
JIPJI 1000 57000 57
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Tadbmuna 1.7.5

CBeTOBBIC 1 DJICKTPUUCCKHE ITapaMETPhI JIaMIT HAKATHBAHHSI
(T'OCT 2239-79) u momunectenTHbix (I'OCT 6825-91)

JlaMIIbl HaKaJIUBaHUS JItOMUHECIIEHTHBIE JIAMITbI
CseToBOI1 CaeToBas oT1a- CaeTOBOI CseToBas oTa-
Tun Tun

TOTOK, JIM ya, TM/BT TOTOK, JIM 4a, 1M/BT
B-125-135-15 135 9,0 JIAL20 820 41,0
B-215-225-15 105 7,0 JII120 920 46,0
b-125-135-40 485 12,0 JIB20 1180 59,0
b-220-230-40 460 115 JIAT140 1450 48,0
BK-125-135-100 1630 16,3 JII30 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 JIZI80 4070 50,8
1'-215-225-1000 19600 18,6 JIB80 5220 65,3

Tabnuna 1.7.6
Pexomenyemsbie u nomyctumMble 3HadeHus A=L/h

Tun KCC L/h

CBCTUJIbBHUKA peKOMeH}IyeMBle 3HA4YCHUA HaH6OHBHII/Ie JOITYCTUMBIC 3HAUYCHUA
K 0,4-0,7 0,9
r 0,8-1,2 1,4
hi| 1,2-1,6 2.1
M 1,8-2,6 34
JI 14-2,0 2,3

Ta0Omnuua 1.7.7
KoaddunmenT ncnonb3oBaHuss CBETOBOTO MOTOKa NU

CBeTWIbHIK, %0 HCII109 B3I20 JICII02 I[MIBJIM PCII05
Py 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 Koaddpunment ucrons3osanus 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 |1 24 | 29 | 19 | 21 | 24 | 35 | 38 | 42 | 16 | 20 | 27 | 28 | 31 | 36
0,8 25126 | 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 | A7 | 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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Hcxomurie nanunie

Taomuna 1.7.8

B;;r)gn_ Pa3meps! momemeHus, M I::;g;iiifg/z Koaddpunment _ L heg, p.rm., OcCBeIIeHHOCTb, CBeTHIBHUK
aHTa A B H Pu Pe samaca, K h M M E, mx TUI nC
1 12 18 6 50 30 1,3 0,5 0,5 1,5 500 JICTI02 JUT
2 10 15 6 50 30 1,3 0,5 0,5 1,5 500 JICTI02 JUT
3 12 24 12 50 30 1,7 0,8 0,6 1,0 100 PCII05 JPJI
4 14 26 12 30 10 1,7 0,4 0,6 1,0 200 PCII05 JPJI
5 12 12 8 70 50 1,3 0,5 0,5 1,5 200 JICTI02 JUT
6 12 18 5 30 10 15 1 0,4 1,6 100 IMBJIM JUT
7 20 20 8 70 50 1,3 0,5 0,5 1,5 200 JICTI02 JUT
8 18 30 9 50 30 1,7 0,9 0,6 1,4 200 PCII05 JPJI
9 20 32 6 30 10 1,3 1,2 0,8 1,2 100 JICTI02 JUT
10 22 28 8 50 30 1,3 0,5 0,7 1,3 150 IMBJIM JUT
Ta6muma 1.8.2
HUcxonable nanabIe
Ne Bapu- Pazmep nmomemnieHus KoaddunmeHTsr %
aHTa A B.m How K, Koy e % 3 w2 3 r 06 no P1 P2 P3
1 50 100 12 13 15 4 0,9 0,7 0,6 1,05 0,378 11 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 15 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 15 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
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1.8. PacueT ecTecTBEHHOT0 OCBEIlEHH S
[Tnomaas CBETOBBIX MPOEMOB PACCUUTHIBACTCS MPU OOKOBOM OCBEIICHUU
IIOMEUICHUH 10 YPABHEHHUIO:
So =S“ eN ks g Ky,
100t -7y

, (1.32)

2.

rae Sy — IIOIAaAb CBETOBBIX MPOEMOB, M*; Su - ILUIOLIAJb [10Ja MOMEIECHNU,
2.

M, k, — k0o duUIMEHT 3amaca; n, - CBETOBas XapaKTEPUCTUKA OKOH; k31 — KO-

3¢ PUIMEHT, YUUTHIBAIONTNN 3aTEMHEHNE OKOH MPOTHUBOIIOI0KHBIMH 31aHUSMHU.
3aBUCUT OT OTHOIICHUS PacCTOAHUSA P K BBICOTE paCHOJIOKEHUS KapHHU3a Ipo-
THBOCTOSINETO 3/IaHHMS HaJ ITOJOKOHHHKOM paccMaTpuBaeMoro OkHa (TaOJ.
1.8.1);
Tabanma 1.8.1
HcxonHble naHHEBIE

PIH,; 0,5 1 1,5 2 3 u 6onee
k3n 1,7 1,4 1,2 1,1 1

P - paccrosiHEE MEX Ty pacCMaTPUBAEMBIM U TIPOTHBOCTOSIITUM 3TaHUAMU, M; H,; -
BBICOTA PACIIOJIOKEHHS KapHU3a IMPOTUBOCTOSAIIETO 34aHUS, M; 77 - KOI(HHLU-
eHT, yuuThiBaromuii nopeiieHne KEO npu 6okoBoM ocBerieHnn Oaromapsi CBe-
Ty, OTPaKaIOLIEMYCsl OT MOBEPXHOCTU IOBBILUIEHUS; T, - OO Kod(duimeHt
CBETOIPOITYCKaHHS, ONPEACIIIEMbIN TI0 (hopMyJIe:
TO=T1 T, "Tg,

riae t1 — KOG UIMEHT CBETONMPOITyCKAHWS Marepuana; t2 — KOI(PQHUIMEHT,
YUYUTHIBAIOIINMA TTOTEPH CBETA B MEPEIUIETAX CBETONMPOEMA; ¢; — KOIPDHUIIMEHT,
YYHUTHIBAIONIMKA TTOTEPHU CBETA B HECYIIUX KOHCTPYKIHUAX (MpU OOKOBOM OCBe-
IMICHUU 73 =1); CpeIHEB3BEIICHHBIN KOI(D(MUIIMEHT OTpaKEHHs TIOBEPXHOCTEH I10-
MEIIICHMSI:

P -S1+p,y Sy, +pgy-S;

Pep = S1+S, +8, ! (1.33)
rIe P1, P2, P3 - K0OIODUIIMEHTBI OTPAXKEHUS OTOJKA, CTeH, moja (Ta6m.1.18.2);
S1, Sy, S3 — momaaM NOTOJIKA, CTEH, I10J1a.

3aoanue. OnpenenuTp IIO0MAAb CBETOBBIX ITPOEMOB U CPEIHEB3BEILICHHBIN
K03(UIMEHT OTPayKSHHUS ITOBEPXHOCTEH moMereHus (Taou. 1.8.2).

Jlano (Bapuant 1): ['myOuHa, njivHa, BbICOTA, CBETOBAas XapaKTEPUCTHUKA
OKOH, KO((PUITMEHT 3amaca, YYUTHIBAIOIINN 3aTEMHEHUE OKOH TIPOTHUBOIOJIOXK-
HBIMH 3aHUSAMU, 3aBUCSIIANA OT OTHOIICHUS PACCTOSIHHS P K BBICOTE PacIoio-
KEHUS KapHHW3a MPOTHUBOCTOAIICTO 37aHUS HAJl MOJOKOHHUKOM paccMaTpHBae-
MOTO OKHa, yuuTbiBatouuii noseimenne KEO npu 00xoBoM ocBelieHnu OJaroia-
psi CBETY, OTPAXKAIOIIEMYCSI OT IOBEPXHOCTH MOBBIILIEHUS], CBETONPOIYCKaHUSI Ma-
TepHuaia, YYUTHIBAIOUIMN MMOTEPH CBETA B MeEpeIieTaX CBETONPOEMa, YUUTHIBA-
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IOIIUM TOTEPU CBETAa B HECYIIMX KOHCTPYKIIMSX, OTPAKEHHS MMOTOJIKA, CTEH, MO-
Jia; TUIOIIA/IA MOTOJKA, CTEH, MoJja.

Pewenue

1) OGruii K03 GHUIMEHT CBETOMPOITYCKAHHUS, ONPEICIIAEMbIH M0 (hopMyJie

19 =09-0,7-06=0378

3aTeM, IUIOIA/Ib CBETOBBIX MPOEMOB
_ St *eN -k3 ‘No -kg;[ _ 5000-4-1,3-1,1~1,5

10074 -1y 100-1,05-0,378
2) CpenHeB3BEIICHHBIA KOAP(UITUEHT OTPAXKESHHUSI TOBEPXHOCTEH ITOMEIIICHHS
_p1-S1+p2-S2+p3-S3  06-5000+0,4-2400+0,2-5000

S1+82+83 5000 + 2400 +5000

Omeem: So=1080,9 M, pep = 0,44

So ~10809 M°

=0,44

Pep

1.9. OmnpenesieHue ypoBHs HIymMa
[TpubnMKeHHO OKTaBHBIA OCPEIHEHHBI YPOBEHD IIyMa, BBI3BAHHOIO He-
CKOJIBKUMHM €AMHHUIIAMU 000PY/I0BaHHUS, PACIONIO0KEHHOTO Ha HEOOIBIION MIIO-
Al MOXHO PAacCYUTaTb C IOMOINBIO IPOCTOrO IMPABUIIA JSHEPrETUYECKOIO
CYMMUPOBaHUA

Leywm =10I9(§)100'1Lij, (1.34)

i=1
rae L - ypoBeHb 1rymMa eIMHULIBI 000pYJOBaHUS yUacTKa;
N - KOJIMYECTBO €AMHMI] 000PYAOBAHHUS.
[IpeBbllieHHE YPOBHS HA/l JOIYCTUMBIM ONPEAEISIETCS
AL = LcyM - I—,:Loru

rae Lyon - 1oMycTUMBIN YpOBEHB LIyMa.

MertamnooOpabaTsiBatoliee  000py/IOBaHHE, Kak
HanOOJbIINH IIyM B OKTaBHBIX nojiocax 1000, 2000 I'w.

(1.35)

mpaBujIo, CO34acT

Tabmauma 1.9.1
JlommycTUMBIE YPOBHHU IIIyMa B OKTaBHBIX T0OJI0CAX
JUTSI TIPOU3BOJICTBEHHOT'O ITOMEIICHUS

1000 I'g 2000 I'n
80 78

OKTaBHBIE MOJIOCHI YaCTOT

JlormycTUMBIH ypoBEHb ML HPOM3BOICTBEHHEIX MOMEIEHUH Lyon

3aoanue. OnpenenuTs, NPEBBILIAET JIU UIYM JIOIyCTUMOE 3HAYEHHUE Ha MPO-
W3BOJICTBEHHOM Yy4acTke. MicxoiHble TaHHbIe TpUuHUMaeM 1o taba. 1.9.3.

/Jlano (Bapuant 1): Y4acTok UMEET TPU €IMHUIIBI 000PYI0BaHUS C BEJIU-
yuHaMu ypoBHe# Ly, Ly, L3 Ha wactorax 1000 u 2000 I'x (Tada. 1.9.2).

Tadmuna 1.9.2

OKT. I0JIOCHI YaCTOT 1000 2000
1.L1, nb 85 82
2. Ly, 1B 88 84
3. L3, nb 86 82
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Pewienue
Leyn000 = 10Ig (;00,1- 85 100188 | 10186 ): 92 1B :

Leyns00 =101g(1001-82 100184 100182 )_g7 15

Omeem. Pe3ynbTaThl IPUBOAUM B TAOJIUYHOM GopMme.

OKTaBHBIE NOJOCHI YACTOT 1000 2000
1.Lq1, nb 85 82
2. Ly, nb 88 84
3. L3, 1b 86 82
Loy 2B 92 87
Lson. 2B 80 78
AL, 1b 12 9

B nanHOM ciydae 3HauYeHUs YPOBHS IIIyMa TMPEBBIMIAIOT JOITYCTHUMBIC.
Heo0xoaumMo nMpuHUMATh MEPHI JIJIS CHIDKCHHS YPOBHS IITyMa.
Taomuna 1.9.3
JlaHHBIC JUTS pacyeTa YPOBHS IITyMa

Ne Ne
f, Lps, Lpz, Lpa, f, Lp1, Lp2, Lpa,
Bapu- Bapu-
aHTa I'm ab ab ab aHTa I'y nb ab ab
1 1000 85 88 86 6 1000 78 86 92
2000 82 84 82 2000 95 77 88
2 1000 82 81 76 7 1000 77 73 79
2000 77 80 75 2000 101 72 78
3 1000 69 79 74 8 1000 76 71 81
2000 78 78 73 2000 75 70 92
4 1000 88 77 72 9 1000 74 71 100
2000 91 101 71 2000 73 72 76
5 1000 75 76 70 10 1000 72 73 79
2000 84 75 71 2000 71 74 68

1.10. OnpenesieHue YpoBHsSI BUOPOYCKOPEHUS JIOKAJTbHOW BUOpaIlUK

WNHTerpanbHplii  ypoBE€Hb  BHOpPOYCKOpPEHHST MpPU  OJHOBPEMEHHOM
BO3JICMCTBUM BHOpanuii B HECKOJBKUX YACTOTHBIX I0OJIOCAX OIpEAesaeTcs
CleIyIoIuM 00pazoM:

La =101 illoo*l(L”" +Lki) | (1.36)
=

rie L« - CpeIHEe KBAJIPATUUECKOE 3HAYCHUE YPOBHS BUOPOYCKOpEHHUS B I-ii ya-
CTOTHOM MoJioce; Lki - BECOBOM KOA(PQGUIUEHT IS I-i 4aCTOTHOM MOJOCHI IS
CPEIHETO KBaJAPaTHUYECKOrO 3HAUYEHHUsS JIOTapHU(PMHUECKOrO YPOBHS KOHTPOJIU-
pyemoro napamMmerpa; N - KOJIM4EeCTBO OKTaBHBIX MOJIOC.

Becossie koa¢ddunments! npuseaenst B Tabm. 1.10.1.

3aoanue. Onpenenuth, NPEBBILIEH JIA AOMYCTUMBIA YPOBEHb BHOPOYCKO-
peHusi i JIOKJIbHOW BUOpalMM B OKTaBHBIX I0JOCAX YacTOT M IO
MHTErpajJbHOMY MOKa3aTento. JlaHHble a1 pacueToB npuseaeHsl B Tada. 1.10.3.
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Jano (Bapwant 1): 3amaHel CHEYIOIIUME JAHHBIE BUOPOYCKOPEHUS:
Late =120 nb, La31 =123 1B, Las3 =134 nb.
Taomunoa 1.10.1
3HaueHus BecoBbIX K0dpduumenToB Ly; (1b) mis nokansHol BUOpauu

CpenHereoMeTpuyecKue 3HaueHHe BeCOBBIX KO QHIIMEHTOB
YaCTOTHI OKTaBHBIX MOJIOC, JUIsl BHOPOYCKOpEHHsI Juisl BAOPOCKOPOCTH

I'n Ki Li Ki Lki
8 1,0 0 0,5 -6
16 1,0 0 1,0 0

31,5 0,5 -6 1,0 0
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

Tabmuna 1.10.2
[IpenenbHO AOMYCTUMBIC 3HAYCHUS TIPOM3BOICTBEHHON JIOKAIBHOW BHOpaIuu

IIpenensHo JOMyCTUMBIE 3HAYEHHUS 10 ocsM X7, Y, Z,
CpeIHEreOMETPUYECKHE YaCTOTHI
oKTaBHEX Tonoc. T 1711 BUOPOYCKOPEHHS 111 BUOPOCKOPOCTH
» LI M2/c b MY 107 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 1,4 109
500 45,0 153 1,4 109
1000 89,0 159 1,4 109
KoppeKTHpOBaHHEIE U SKBUBAIICHT- 20 126 20 112
HBIE 3HAYCHNS U UX YPOBHH

Pewenue. B coorBerctBuu ¢ Tabna. 1.10.2 3HaueHus BUOpOycKOpeHHil B

OKTaBHBIX MOJI0CAX YACTOT HE MPEBBILIAIOT IOy CTUMBIE.

st onpeneneHust nHTErpupoBaHHoro ypoBHs u3 1abdn. 1.10.1 BeiOupaem
BECOBBIE KOOMDOULUUEHTBI: Liig =0 1B, Liz s =—6 1B, Ligz = —12 nb.

La =101g(10%1120:0) | 150.1(123-6) , 150.1(134-12)y _ 154 89 ;5

Omegem: 3HauyeHUE WHTEIPUPOBAHHOIO IOKA3aTEJNsl HE MPEBBIIACT JOITyC-

TUMBIN YpOBeHb 126 nb.
Tabnuma 1.10.3
3HaueHus ypOBHEW BUOPOYCKOPEHUS MPOM3BOACTBEHHOTO 000y I0BaHUS

Ne OKTaBHEIE TOJIOCHI YACTOT
BapHaHTa 16 I'x 31,5Tn 63T

1 2 3 4

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
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Oxkonuauue Tadbymner 1.10.3

1 2 3 4
8 121 127 129
9 122 128 129
10 114 121 130

1.11. Onpenesienue 3¢ (peKTUBHOCTH 3AIUTHI OT BHEIIHET 0 Y— U3JIy4eHHs
KOJIMYeCTBOM, BpeMeHeM U paccrosinueM. [IpoBepka TOJIIUHBI
3alllUTHOT0 3KPaHa npu padore ¢ Y— 1eQeKTOCKONOM

3aoanue. Onpenenutb 3(PPEKTUBHOCTh 3alIUTHl OT BHEIIHETO Y—
U3ITyYCHHsI KOJIMYECTBOM, BPEMEHEM M paccTossHueM. [IpoBepHUTh TONIIUHY HC-
MOJI3yEeMOI'0 3allIMTHOTO dKpaHa MpH padoTe ¢ Y—1e(PEeKTOCKOIOM.

Jlano (Bapuant 1): Onepatop ucnonb3yeT y—aedexrockon I'YII1-05-3 Ha
ocHoBe °Co. 'aMMa-OKBHBQJICHT MCTOYHHKA (AKTHBHOCTB) Y— Ae(eKTOCKONa
m=500 mr-axB Ra, cpeansis sueprust kBantoB E=0,5 M»sB. IIpenensHo momy-
CTHMasi MOIITHOCTh 3KCITO3MITMOHHOM 10361 Py = 0,2 MP/4. Onieparop paboraet 6
4 B JieHb (36 — yacoBas pabouas Hezelns), ero pabodyee MECTO PacrloioKeHO B 1
M OT MCTOYHUKA Y—HM3IydeHUs. [ 3amuThl MCHOIB3YETCS CBUHIIOBBIN KpaH
TOJIIUHON 35 MM.

Pewenue
1. Ompenensem 3)PEKTUBHOCTD 3AIIUTHI KOJIUYECTBOM - JIOMYCTHMYIO
aKTUBHOCTH (M, Mr-akB Ra) mcTouHuka wuznydeHus s Oe3omacHOd padoThI

o1cparopa 0e3 UCITOJIb30BAHHUS APYTHUX BUJI0B 3aIIUThI
2

m=120rT, (1.37)
rie M - aKTUBHOCTh UCTOYHHUKA, MI-3KB Ra; I' - paccTosiHuE OT UCTOYHHUKOB JI0
paboraromiero, M; t — BpeMs pabOThl ¢ UICTOYHUKOM B T€UEHHE pabodeil Heje-
au, 1; 120 - 6e3pa3zMepHbIid KOOPPUITUCHT, SBISIOMINICS TPOU3BOTHON OT TaM-
Ma-TIOCTOSIHHOW paJiusl.

m =120ﬁ _1201 - 3,3 Mr-3kB Ra . (1.38)
t 36

Ecnu ydectb, 4TO y - SKBUBAJICHT UCIIOIB3YEMOTO JIe(heKTOCKOMa COCTaB-
asiet 500 Mr-skB Ra, TO cTaHOBUTCS SICHBIM, UTO 3alUThl KOJIUYECTBOM OKa3a-
JIOCh OBl IBHO HEJOCTATOYHO.

2. Ilpu onpenenenun 3amuThl BpeMeHH (1, 4) HyHO paccuuTarh JOMYy-
CTUMOE BpeMsi MpeObIBaHUSI HA 3TOM PACCTOSIHUHU, B T€YEHHUE KOTOPOro orepa-
TOP MOXKET paboTaTh B 0€30MaCHBIX YCIOBHUIX

t=120ﬁ=120i=0,24q (1.39)

m 500

To ectb gomycTuMoe BpeMsi pabOThl B JAHHBIX YCIOBUSX JTOJDKHO OBLIO
Ob1 cocTaBiaTh 0,24 1 B HEJEII0 BMeCcTO 36 4.

3. Jomyctumoe paccrosiuue (I, M), Ha KOTOPOM MOKHO pabOTaTh MOJTHBIH
pabouwii IeHb, COCTABIISCT

r=\/m-L=\/soo-§=1o,95 M. (1.40)
120 120
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CrnenoBatenbHO, paboTasi HA PaCCTOSHUUA 1| M OT UCTOYHMKA M3ITY4YCHHUS,
OIepaTop HaXOAUTCS B pAJJUOAKTUBHO OMACHOW 30HE.

4. lns ycraHoBiieHUS 3(PPEKTUBHOCTU 3alMUTHl HKPAHOM HY>KHO HAWTH
TOJILIMHY 3KpaHa W3 CBUHIA, HEOOXOIUMYIO IJig OCNa0JeHUsT U3MEPEHHON Ha
paboueM MecTe MOUTHOCTH (Pu3nyecKor 1036l (Py) A0 MpeAesbHO JOMYCTUMOMN
BenunHs (Py).

PaccunTbiBaeM BEIMYMHY SKCIO3UIUMOHHON 1103bl P,, CO3/1aBaeMyl0 Ha
paboyeM MecTe UICTOYHUKOM H3JTy4EHUs

Px=84m———, (1.41)
710000
rae 8,4 - y—IOCTOsTHHAs pajus.
Px =84-500- 3% =1512 P (B menemnto), uim 0,42 mP/4.
1-10000

Tak kak npezaenbHO pomycTumas BenuuumHa Py cocrasisier 0,2 MP/4, To
BEJIMYMHA KO3 PuLMeHTa ocliableHus paBHa
P _042 o pasa (1.42)
h 02

B tabmune 1.11.1 npu nepeceyeHun JAUHUI, COOTBETCTBYIOIIUX KpPaTHO-
ctu ocnabnenus 2,1 (Menee 5) pasa u sHepruu usnydenus 0,5 MaB, naxoaum,
4TO HE0OXO0AMMasl TOJIIMHA SKPaHa U3 CBUHIA COCTABIISIET OKOJI0 10 MM.

Omegem: llpumeHnsiemas 3amuTa SKpaHUPOBAaHHMEM oOecrieunBaeT Oe3-
OMacHy10 paboTy omnepaTtopa-ae(eKTOCKONUCTa U HaXOAUTCS B COOTBETCTBUU C
TMTHEHMYECKMM HOPMHUPOBAaHUEM HOHM3UPYIOIIETO M3Iy4YEHUs. 3allUTa KOJu-
YECTBOM, BPEMEHEM UM PACCTOSTHUEM SIBIISIETCSA HEJOCTATOYHOM.

Tabmanma 1.11.1
TommuHa 3alUTEl U3 CBUHIA, MM, B 3aBUCUMOCTH
OT KPAaTHOCTH OCJIA0JICHHS ¥ SHEPTHUH raMMa—HN3ITyICHUS

OHeprust raMmMma—u3nydeHus, MaB

Kpartnoctb
ocjiabaeHns 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 45 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
Tabanma 1.11.2
I/ICXOI[HBIG JTAHHBIC OJIs1 pacqua
No BaDL- IToxa3aTenn
;HTE Hcrounuk AKTUBHOCTb UCTOYHUKA, M, | PaccrosiHue oT uc- | DHeprusi KBaH-
H3ITy4YeHUu Mr-9kB Ra TOYHUKA, I, M ToB, E, MhB
1 2 3 4 5
1 ®Co 500 1 05
2 ®Co 1400 3 0,2
3 ®Co 1200 12 0,3
4 GOCO 1200 4 015
5 ®Co 1300 05 0,7
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Oxonuanwue Ta0auner 1.11.2

1 2 3 4 5

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

2. MIPOU3BOJACTBEHHAA BE3OITACHOCTD

2.1. Be100op KaHATOB 1JIA TPY30II0ALEMHBIX KPAHOB
Bce kanaThl nepej NpUMEHEHHEM MX Ha KpaHe JOJKHBI ObITh MPOBEPEHBI
o ¢hopmyiie

P
Smax ZE! (21)

rae S - HauOoJbplee HATsDKEHHE KaHaTa IoJ JeWcTBUeM rpysa; P - aeilcTBu-
TEJBPHOE pa3pbIBHOE ycuine kaHara; K - ko3 duiuent 3anaca mpoYHOCTH, 3HaA-
4eHHE KOTOPOTO 3aBHCHUT OT pekuma padotsl MammuHel (JI - 5; C - 5,5; T - 6; BT
- 6,5).

J1J1s Tpy30TI0ITbEMHBIX KPaHOB:

Smax = ’

Ql—nga) (2.2)
all- ng; .
rae Q - rpy30moapeMHOCTD KpaHa; ¢ - TUI TOJUCIIAcTa; M - KPaTHOCTh TOJIUC-
nacta; 1 - KI1/| noammumnHanka, yCTaHOBICHHOTO B OJIOKE moiucnacTa (KadeHus -
0,97-0,98; cxommxenus - 0,95-0,96).

3aoanue. TlomoOpaTh KaHAT IJIs1 TPY30TMOIBEMHOTO KpaHa. McxomHbie
JaHHbIE TpUHKUMaeM 1o Tabi. 2.1.1.

Jlano (Bapuant 1): Kpan rpy3onoasemuoctsio Q=10 T, paboTtaer B cpe-
HEM peXHUME C ICJIbI0 00CCIICUCHHSI BEPTUKAJILHOTO MOIbeMa Irpy3a U CO3/IaHUs
paBHOMEpPHOM HAarpy3Kd Ha XOJIOBbIC KoJieca NMPHUMEHSETCS CIBOCHHBIN (a=2)
MOJIMCTIACT C KPaTHOCThI0O M=3. B Onokax moimcmacta UCHoJIb3yKTCs MO IITHII-
HUKU KaQ4CHHUS.

Pewenue

1. OnpenensemM MakCUMaIbHOE HATSHXKEHHE KaHATa CABOCHHOTO IMOJIUCIIAC-

Ta TIPH MOBEME Tpy3a 1o popmyiie
_Qt-ng,) _10-0,97)

Smax = =174 1=1740 xr.
" D) 2-0973)
Ortcrona
Smax=E:1740=5—P5.

2. OmpenensieM HEOOXOIUMOE Pa3pbIBHOE YCHIIUE C YYETOM 3amaca mpod-
HOCTH
P =Sy K =1740 x55=9570 kr.

N3 TOCT 3066-80 BeiOupacm kaHart jaBouiHOM cBuBkM Tuma JIK-O
6x7(1+6)+1x7(1+6) nuamerpom 13 MM, UMEIOIIMH MPH PACYCTHOM IMPECIie
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IPOYHOCTH MpH pacTsbkenuu, paBHoMm 1470 Mlla, pa3psiBaoe ycunue P=96150
H (9615 xr).
Omeem: Kanat JIK-O 6x7(1+6)+1x7(1+6) nuamerpom 13 Mm.
Ta0muna 2.1.1
HUcxonHble nanHbIe

Ne Qr m a Pexum Twum nox- Ne Q1| m a Pexxum | Tum nmon-
BapH- paboTHl | MIMMHWKA |Baph-aHTa paboTHl | IIHMTHUKA
aHTa

1 10 3 2 C K 6 3,5 3 1 BT C
2 0,5 2 1 C C 7 12 3 2 T K
3 1 3 1 C K 8 085| 2 1 JI C
4 1,25 2 2 J K 9 3,5 3 1 C K
5 15 2 2 J K 10 225] 2 1 C C

2.2. llonoOpaTh KaHAT VISl U3TOTOBJIEHUSA CTPOINA
¢ YeThIPbMSI BETBSIMHM JIJIsl OIbeMa rpy3a

Bce xanathl nepes MpuMEHEHUEM UX Ha KpaHE JOJKHBI ObITh MPOBEPEHBI

o ¢opmyiie
P
Smax = ? ,
rae S - HauOoJblllee HAaTSHKEHUE KaHaTa MoJi JeHCTBUEM Tpy3a; P - nmelicTBu-
TeIbHOE pa3pbiBHOE ycunue kaHata; K - koadduiiuenT 3amnaca npo4HOCTH, 3Ha-
YeHUE KOTOPOTO 3aBUCHUT OT pexkuma pabotsl Mamuusl (JI —5; C — 5,5; T — 6;
BT - 6,5).
Jns ctponios

Smax = & (23)

ncoso. ’
rae G - Mmacca MogHUMAEMOTO Tpy3a; N - YUCII0 BETBEH CTPOMA; 0L - YTOJl HAKIIO-
Ha BETBU cTpomna (He 6omblie 45 °%0).
3adanue. TlonoOpaTh KaHAT JJIs U3TOTOBJICHUS CTPOMA C YETHIPHMSI BET-
BSIMU JJIsI IojibeMa rpy3a. lcxoHble faHHbIe MpUHUMaeM 1o tabn.2.2.1.
Jlano (Bapuant 1): Macca 5 T, yrosi HakjioHa BETBH CTPOIIa PUHSTH 45°,
Pewienue

1. OHpCJIeJIHeM MAaKCHUMAJIBHOC HATKCHUC KaHATa IIPpU TIOABEMC I'Py3a
G 5
ncoso  4cosd5

2. OmnpenensieM HEOOXOIUMOE Pa3phIBHOE YCHIIME C YUE€TOM 3araca Mmpoy-
HOCTHU

=17751=1775 kr.

Smax =

P =Smax K =1775x6=10650 kr .
[Io TOCT 3066-80 BbeiOMpaem kaHaT pABoMHOM cBuBkM THna JIK-O
6x7(1+6)+1x7(1+6) numamerpom 14 MM, MMEIONIUI MPHU PACYETHOM Tpeieie

MIPOYHOCTH TIPpH pacTsbkeHnu paBHoM 1470 MIla, paspeiBHoe yeunue P=109600
H (10960 kr).

Omeem: Kanar JIK-O 6x7(1+6)+1x7(1+6) nuamerpom 14 mm.
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Tadmuna 2.2.1
HWcxomurie nanunie

Ne Macca Uwcno BeTBeil | Yroi HaKIOHA Ne Macca Uwcro BeTBeli | YTol HAKIOHA
BapH- | TIOJHAMAEMOrO cIpona BCTBU CTPOIA, | BapH- | IIOJHIMAECMOTO cTpora BCTBH CTPOIIa,
aHTa py3a, T o aHTa py3a, T o
1 5 4 45 6 8,5 4 10
2 15 4 35 7 9 4 45
3 2 2 40 8 9,5 2 40
4 2,5 2 45 9 10 4 20
5 3 2 10 10 10,5 4 15

2.3. OnpeaesieHue JaBJICHUSI M MOIIHOCTH B3PbIBa
B0O3/yX0COOPHUKA KOMIIpeccopa

OCHOBHOHM OMAaCHOCTBIO JUIsl COCYI0B BO3YIIHO-KOMIIPECCOPHBIX YCTaHO-
BOK U BO3JyXOIIPOBOJIOB SIBJISIETCS 00pa30BaHKE B3PHIBOOIACHBIX CMECEH MapoB
Maclia U BO3JyXa, a Takke oOpa3oBaHHe Ha BHYTPEHHEH, MOBEPXHOCTH BO3MY-
XOIPOBOJIOB OKMCHOM IJICHKU Maca.

Ecnu xoHIeHTpamus mapoB Macia B Cpelie CXKaTOro BO3AyXa JIOCTHTaeT
6—11 %, 3Ta cMech MOKET B30pBaThCs Mpu Temieparype okoso 200°C u maxe
npu OoJiee HU3KOW TeMIiepaType, Korja IPUMEHSETCsl HU3KOKa4eCTBEHHOE KOM-
IIPECCOPHOE MacJIo.

Ecnu B BO3ayXOIpoBogaM 00pa3yroTCsl IEPEKUCHBIE COCTMHEHUS, B3PhIB
MOKET ITPOM30MTH TIpH TeMIieparype npumepHo + 60°C, a Takxke oT yJaapa u co-
TPSICEHUSI.

PaccnenoBanust aBapuii ¢ cocygaMu BO3AYITHO-KOMIIPECCOPHBIX YCTaHO-
BOK IMOKa3ajii, 4TO MpaBUjia O KOMIIPECCOPHBIX YCTAaHOBKAaX HA T€X MPEIIPUs-
THUSX, TJI€ TIPOUCXOIUITN aBAPHH, HE BBHITTOTHSIINCH, @ UMEHHO:

a) cMa3Ka LUWIMHIPOB KOMIIPECCOPOB MPOM3BOAMIACH MACIOM C HHU3KOH
temneparypoit Benbimke (190°C u Hike BMecTo HopMansHO# +240°C), a B OT-
JIENTbHBIX CIIyYasx J1a)ke HEMPOBEPEHHBIM MAcCJIOM, HECMOTPs Ha MPsIMOE yKa3a-
HUE TPaBUJI O HEOOXOAMMOCTH Tepe]] MPUMEHEHHEM KOMIIPECCOPHOTO Macia
IIPOBEPSTH €T0 B 1a00PaTOpUH U PEOXPAHITH OT 3arpsi3HEHUH;

0) mpoayBKa OT Maciia BO3IyXOCOOPHHKOB M MAacIOOTACTUTENCH Mpou3-
BOJMJIACh HEPETYJIPHO, XOTS MpaBuiia 00S3bIBAIM MPOU3BOJIUT MPOAYBKY BCEX
COCYZIOB KOMITPECCOPHBIX YCTAHOBOK KXyl CMEHY;

B) U3-32 OTCYTCTBHUSI OOBOJHBIX JIUHUH U 110 MIPOU3BOJCTBEHHBIM YCIOBUSIM
BO3yXOCOOpPHUKM HE OCTAHABIMBAIMCh U HE OUYHUIIAIUCH NEPUOAUYECKU OT
Maclia, 4yTo JIOJDKHO MIPOU3BOJUTHCS HE PEXE OJJHOTO pas3a B MOJIT0/a; TAKXKE He
IPOYHIATACH OT MACIISHBIX HACIOCHUN BO3AYXOIPOBOBI M HE MPOU3BOANUIIACE
IPOMBIBKA BO3AYXOIIPOBOJIOB, PACIIONIOKEHHBIX MEXAYy KOMIIPECcopaMu U pe-
CHUBEPaMH, YTO TAKXKE JOJDKHO MPOU3BOIUTHECS HE PEeKe OJHOTO pa3a B 6 mecs-
LEB;

I') B HEKOTOPBIX CIIydasx TemIepaTypa CKaToro BO3/AyXa BCIEACTBHE He-
JI0OCTaTOYHOTO OXJKJCHUS B OJHOCTYNEHYATHIX KOMIIPECCOpax IpeBbIIIana
160°C u B MmuHOrocrynenuareix +140°C. Takum 00pa3oM, TEMIIEpaTypa CKaToro
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BO3/lyXa B BO3JYXOIPOBOJIE MAJIO OTJIMYAJIACh OT TEMIIEPATYPhI BCIIBIIIKA Mac-
Ja, XOT#, COIIACHO MpaBuiiaM, 3Ta pa3HUIla 10HKHA ObITh HE MeHblie 75 °C;

1) BOCIUIAMEHEHHMIO CMECH IMapoOB Macjia ¢ BO3JAYXOM B KOMIIPECCOPHBIX
yCTaHOBKaX MHOT/Ia CIIOCOOCTBOBAJIa HEUCTIPABHOCTh (DHIIBTPOB, MPOIYCKABIITNX
C BO3JIyXOM TIbLIb U PXKaBUUHY U3 TPYO MojCOca BO3yXa B KOMIIPECCOP.

3aoanue. Onipenenutb oNacHoOE JAaBJICHUE U MOIIHOCTH B3pbIBa BO3yXO-
coopuuka komnpeccopa. Caenarb 3akiI0UYeHUE O BO3MOXKHBIX MPUYUHAX B3PbI-
Ba. Mcxoaubie maHHbIe mpuHUMaeM 1o tadi. 2.3.1.

Jano (Bapuant 1): OGbeM Bo3gyxocGopHuka 0,9 M°, H3rOTOBICH 13 Gec-
IIOBHOU TPyObI ¢ BHYTpeHHUM auameTpoM Dg = 0,3 M ¥ TONIIMHOM CTEHKHU O, =
= 3 mm. U3BecTHO, yTO KOMIIpeccop cozaaet nasnenue Py = 0,8 MIla, cma3biBa-
€TCS1 KOMIIPECCOPHBIM MaciioM M12 ¢ temniepatypoit Benbiku 7 = 489 K. [Ipn
OCMOTpPE BO3yXOCOOpPHHUKA YCTAaHOBJIEHO, YTO B3PBIB MPOU3OIIET HE H3-3a
0CJIa0JIeHUS 3JIEMEHTOB KOHCTPYKIIUU.

[Ipu pacuerax 1jsi BceX BapUaHTOB MPUHATH: BpeMs B3phiBa ty; = 0,1 c;
matepuan BozayxocOopauka Ct120; G, = 400 MIla; remneparypa HapyKHOTO
Bo3nyxa 293 K.

Pewenue

1. OmnpenensieM mpenenbHO JNOMYCTUMOE JaBjeHUE NI 0aka BO3TyXO-
cOOpHHUKA:

26,0005 2-400-10° 0,003
ot p 03

MIPUHSB MUHUMAJILHOE JIaBJIeHUE B3pbIBa Py, = 1,25P,,, monyuum P.,= 8-1,25 =
= 10 MI1a.

2. PaccunThiBaeM MOIIIHOCTH B3pbIBA, MPUHSB, YTO BCSI SHEPTUS PACXOIY-
eTcsl Ha paboTy B3phIBa

P

=8-10°1a =8,0 MIla, (2.4)

Nos = 22 (2.5)
B3
Trac
m
Apz = n Pg3z -V 1—(ﬂj " ) (26)
m- P
1,411
106 ) 1,41
A, =% 10.106.0,9 1| 2110 -23133-105 Jx;  (2.7)
141-1 10.106

Ass  23133-10°

tss 01

rie Ay, - DHEprus ckaroro rasa, J[x; t - Bpemst B3pbIBa, ¢; M - TOKa3aTesb aaua-

Oathl, 1151 Bo3ayxa m = 1,41; P,, - naBienue B3poiBa, Mlla; V - 06beM Bo31yx0-

cOOpHHKA, M Py - atMochepnoe nasnenne, 0,1013 MIla ~ 0,1 MI]a.
Bo3MoXHBIMU TPUYMHAMHE B3pPBIBA MOTYT OBITH:

N3 = =231,33-10° Br = 231330 kBT,
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- 3aBBILICHUE MTPEAEIBHO JONYCTUMOTO JIABJIEHUSA B COCYAE OT HCTOYHHKA
nuTaHus. B HameM cilydae JaHHOE MPEAIIOI0KEHUE HE MOKET CIIYKUTh IPUYH-
HOM aBapuM, TaK KaK pacCUUTaHo, uto P,,; = 8,0 Mlla, a ucTOUYHMK NTUTaHUS CO-
3naet gasienue Bcero 0,8 Mlla, T.e. B 10 pa3 MmeHbIlIe 1OMTYCTUMOTO;

- TIOBBIIICHUE JABJIEHUS 3a CUET BOCIUIAMEHEHHUS MAaCJIOBO3IYIIHOW CMe-
CH, BBI3BAHHOI'O IOBBILIEHUEM TEMIIEPATYPBI CPENIbI, B CBA3U C HEUCIIPABHOCTHIO
CUCTEMBI OXJaXACHUs KoMIlpeccopa. s NMpOBEPKU JAHHOIO IIPEIJIOKEHUS

HYKHO OTIPEJICIUTh TEMIIEPATypy BO3/IyXa MOCIE CKATUI B KOMIIpECCOpe
m-1 1,411
m 6 | L41

T=T, iy _ogg 2810 =535 K.
P, 041-10°
T'= 535 K, uro 6omplie TeMneparypsl BCrbiiku Macia 1, = 489 K.

Omeem: Jlanenue B3poiBa 10 MIla, momaocTs — 231330 kBt. Haubomnee
BEPOSITHOM TPUYMHOM B3phIBA BO3JYXOCOOpDHHUKA SBISETCS OTKA3 CHCTEMBI
OXJIAXKJIEHHUSI KOMIIpeccopa M IOBBIIICHHE TeMIIEpaTyphl Cpeabl BO3IyX0cOOp-
HHKA CBbIIIE 7; MAaCJIOBO3YIIHON CMECH.

Tabanma 2.3.1

HUcxonurie nanable

Ne papuanTa
112 (3|4 |56 7]8]9]10]11]12]13]14]15

HcxoaHble JaHHDBIE

Pabouee naBieHHe BO31YyXO-

08/05|/06(07|09| 1 |11(12|13|14|15|16|1,7|18|1,9
cOoopruka, MIla

OGLGMBO3,HYXOC6OpHI/IKa,M3 09(45(39(38(35(32131(29(28(25(26(21(19]|12]|1,2

2.4. OnpeneuTh BePXHUA M HHXKHUI Npejiesibl BOCIIJIAMEeHEeHU sl
NPHUPOJHOIO ra3a

[Ipouecc ropeHus (cxuraHus) ra30B HAUMHAETCS JIMILIB TOrJa, KOrja ra3o-
BO3/IyIIIHAsI CMECh OyAeT MOJ0XIKEHa, T. €. HarpeTa J0 ONpPENeIEHHON TeMIiepa-
Typbl, KOTOPYIO Ha3bIBAIOT TEMIIEpaTypoil BociuiameHeHus. Temmeparypa Boc-
IUIAMEHEHUS! 3aBUCUT OT COOTHOUIEHUS 0ObEMOB ra3za U BO3/yXa B CMECH, CTe-
NEHU HMX MEepEeMEIIMBAHM, JABJICHUS CMECH, CIoco0a M MecTa 3aXUTraHus U
npyrux (akTopoB (Harpumep, crnocoda UCTEUEeHUs CMecH, (POpMBbI, pa3Mepa U
o0beMa TOMOYHOTO MPOCTPAHCTBA, 3aHUMACMOr0 Ta30BO3IYIIHOW CMECHIO).
ITpouiecc ropeHust NpoAOIHKAETCS TOJABKO 10 TEX IOp, OKa KOJIUYECTBA TEIla,
BBIJICJISIIOLIETOCs IPU FOPEHUH, OyIeT JOCTaTOYHO, YTOOBI MIOCTOSIHHO BOCILIA-
MEHATh MOCTYNAIOUIYI0O K MECTY FOPEHHs Ia30BO3/AYIIHYI0 cMeCb. MHUHHUMAab-
HbIE U1 MAaKCUMAaJbHbIE KOJIMYECTBA I'a3a B ra30BO3YIIHON CMECH, IIPH KOTOPBIX
IIPOLIECC TOPEHUS UJIET HENPEPBIBHO, HA3bIBAKOT COOTBETCTBEHHO HVM)KHHUM HIIA
BEPXHUM IIPEJEIIOM BOCIUIAMEHEHMS TAaHHOIO T'a3a B CMECH C BO3yXOM. B3pbI-
BOM Ta30BO3JIyIIHOW CMECH Ha3bIBAIOT SIBIEHHME MTHOBEHHOI'O CrOpPaHHUs BCEIrO
o0beMa cMecH, KOTOPOE MPOMCXOAUT MPU BHECEHUU B TAKYK) CMECh, HAXOMS-
IIyIOCs B KaKOM-JIMOO0 Oojiee WM MEHee 3aMKHYTOM 00beMe (ITOMEIICHUH U T.
11.), ICTOYHUKA OTHS WJIM BbICOKOHArpeToro teia. C TOUKH 3peHUs XMMHYECKOM
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CYIIIHOCTH SIBJICHHE B3PhIBA HE OTIMYACTCS OT MpOIlecca TOPEHUs, U PacdeT ero
BEJIETCS 110 TE€M JK€ YPaBHEHHUSM, YTO W I peakuuu ropenwus. [Ipemensr Boc-
TUTAMEHEHHUSI CMECei ra3oB, HE MMEIOUINX OallJIaCTHBIX MPHUMECE WU COAep-
KaIX WX B MHHHMAJIBHOM KOJIMYECTBE, ONMPEACIAIOT (MPHOIU3UTEIHLHO) IO
caenymwomiei hopmyiie:

V] +Vp + V3 + e+
P R n_ (2.8)
v v V v
21,02 P8, 0
T PR In

rae /1 - comepkaHue raza B CMECH C BO3AYXOM, JAIOIIEE BEPXHUN MM HUKHUN
npeaen BOCIUIAaMEHSIEMOCTH (B3phIBAEMOCTH) WM OOECIeUYuBaroliee MaKCH-
MaJbHYI0 CKOPOCTh PACTIPOCTPAHEHHMS TIIAMEHU Ta30BOM CMECH; L1, L2, L3,... Lp
- 00beMHOE COZICp)KaHNE KOMIIOHEHTOB Ta30Boit cetu, %; Iy, Iy, Is,... |, — 3Haye-
HUS HWDKHUX WM BEPXHUX MPENIESIOB B3PbIBAEMOCTH (BOCILIAMEHSIEMOCTH) COOTBET-
CTBYIOILMX KOMIIOHEHTOB T'a30BOM CMECH, ITpUHUMaeMble 1o Tadi. 2.4.1.

3aoanue. OnpenennuTb BEPXHUUW W HWKHUW NOpPEAEsbl BOCIIAMEHEHHS
MPUPOJIHOTO rasza. MicxoaHble JaHHbBIE TPUHUMAaEM 10 Tab. 2.4.2.

Jlano (Bapuant 1): CoctaB raza (%): metan CHy; — 51; stunen C,Hy —
23; mponan CgHg — 7; 6yran C4Hyg— 4; mentan CsHj, —S8; anermnen C,H,—
2; cepoBosopoa H,S — 1,5; Bomopoa H, — 3,5.

Pewenue
1. PaccunThiBaeM BEpXHHUI Mpeies BOCINIAMEHEHUS
o 100 ~
B H H H =
CHq  CoHy4  C3Hg CgHip  CsHip  CoHp  HoS Hp
12 B 1® |® 1> 12 1z g
1 3 4 5 6
100 100
= = =1537%.
5123 7 4 8 2 15 35 65036 ’

t—F—+—F+—+—+
15 30 95 85 78 82 455 75

Tabauma 2.4.1
Temneparypsl BoCIIIIaMEHEHHUS U TIPEACITBI HEKOTOPBIX TOPIOYNX Ta30B

Ipenernst B3poBacmoct mpu 20 °C
XuMmuueckas Temmneparypa Bocmia-
HammenoBanwue raza ¥ laBiieHnn 760 MM pT. CT.
dopmymna MEHECHHUS " "
HIDKHUA BEPXHUH
Anerniies C,H, 305 -500 2,3 82
Bbytan C4Hyo 430 — 569 19 8,5
Bomopon H, 510 - 590 4,2 75
Mertan CH,4 537 — 850 5,3 15
OKuch yriepoaa CO 610 — 658 12,5 75
[Tpoman C3Hg 466 — 588 2,1 9,5
CepoBopopon H,S 290 — 487 4,3 455
[enran CsHi, 530 - 610 1,4 7,8
Otan C,Hg 510 — 594 3 14
Or1uiieH C,H, 450 — 550 3 30
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2. PaccunThpiBaeM HM>KHUM NIPEAEI BOCIUIAMEHEHHUS
0o 100 ~
" CHy4 CyHyq C3Hg CyHyg  CsH Hy HpS Hp
4 CoHs CsHg CaHig CsHip CoHp HoS Hp
Iy 15 13 14 g g 1718
~ 100 100
51 23 7 4 8 2 15 35 305345
—t—t—t+—F+—F—+ =+ —
53 3 21 19 14 23 43 4
Omeem: I1,=3274%, I, =1537 %.

=3.274 %.

Tabnuua 2.4.2
HcxomHbIe TaHHBIE AT pacdyeTa BEPXHEro U HUKHETO TIPEICIIOB
BOCIUTAMCHEHHS TIPUPOTHOTO raza 0e3 MpuMecH HHEPTHOTO Ta3a

Ne Cocras raza, % 1mo oobemy

z{g};— CH,4 CoHy CsHg C4Hyo CsHyz CoH; H,S H;
1 51 23 7 4 8 2 15 3,5
2 64 6 6 10 55 1,2 45 2,8
3 67,7 10,33 512 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 49 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

2.5. Onpenaesienne npejaesa OrHeCTONKOCTH Kej1e300e TOHHOI CTeHbI

3adanue. Onpenenuth Mnpeesl OrHECTOMKOCTU MO MOTEpPEe HeCyled CIo-
coOHOCTH kKene300eTOHHOM cTeHbl TommuHou 140 MM. MicxoaHbie MaHHBIE TIPU-
HUMaeMm 1o 1abn.2.5.1.

Jlano (Bapuant 1): IlnatrdopmenHoe omnupaHue 4epe3 CJIOW IIEMEHTHOTO
pactBopa. beton kmacca B-30 Ha u3BecTHsikoBOM IieOHe. [IpouieHT apmupoBa-
Hus W, = 0,5. Harpy3ka N = 2200 xH.

Pewenue. Tlo rpaduky, npuBeneHHOMY puc.2.1, HaX0IUM Ha OCU OPJUHAT
TOYKY, cooTBeTCTBYIOIIYI0 N= 2200 kH, u3 KkoTOpOi MPOBOAUM FOPU3OHTAIH J0
nepecedenus ¢ kpuor B-30 p,=0,5. U3 3Tol TOYKM MPOBOJUM HOPMaJb BBEPX
JI0 TIEPECEUYEeHHs] C TOPU3OHTAIBLHOM OChI0, 0003HAYAIOIIECH BpeMs, U ONpe/es-
€M TpeJie] OTHECTOMKOCTH, paBHbIN 90 MUHyTaM.

Omeem: 90 MUHYT.
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MnarjgpropmadHOoa onNMMpaHMae JYapas cnoid
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1800
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HcxongHble faHHBIC

Taomuna 2.5.1

Ne
i I1
BapH- Bun crpoutensHoi MaTepHaT KOHCTPYKIHH Hopwmatueras Harpyska N, [{IponeHT apMupoBaHus THIT ONMpaHUA KORCTPYKIHH
AHTa KOHCTPYKIHA kH/™m Ua
1 BeToH Ha U3BECTHAKOBOM IIEOHE, 2200 0,5
2 B-30 2500 0,5 XKectroe miaThopMeHHOE OIIUPAHIE
3 5 5 2150 1
n Be_:ics)H Ha U3BECTHSIKOBOM IlleOHe, 1500 01
5 CreHa TONIIUHON 1100 1 [natopMeHHOE ONMMpaHue wepe3 CIoH Ie-
6 140 mm (14 cm) BeToH Ha M3BECTHSIKOBOM IIEOHE, 1450 0,1 MEHTHOT'O pacTBOpa
7 B-30 1600 0,5
8 5 5 1650 0,1
9 BﬁgH Ha H3BECTHIKOBOM TICOHE, 850 0,5 Kecrkoe riaropMeHHOe onupaHue
10 900 1
Tabmuna 2.6.1
HcxoaHble TaHHBIE
] ;\fgn_ Bui CTpOHTENBHOI — HopmaTusHas IIpouent apmMupoBa- Koappunment Tum onupanns
aé)T a KOHCTPYKIIUH P Pyit Harpyska N, kH HUS Uy MPOI0JILHOTO U3rHba ¢ KOHCTPYKIIUH
1 3000 3 1
2 BeToH Ha U3BECTHAKOBOM IicOHE 4500 15 0,9
3 3000 3 1
4 3500 3 0,95
5 Beron Ha rpaHUTHOM 1IeOHE 2000 1 0,8
6 Kononna 400x400 Mmm 2100 15 0.85 [TnardopmerHoe
! BeroH Ha U3BECTHIAKOBOM I1€0HE 2200 15 0,89
8 n 2300 1 0,95
9 Beron Ha rpaHUTHOM IIcOHE 2600 3 L
10 P = 2800 1 0,8
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2.6. OnpenesieHue nmpejesia OrHeCTONKOCTH KeJ1e300€ TOHHOM KOJIOHHBI
3aoanue. Onpenenuth Mpeaeit OrHECTOUKOCTH KeIe300€TOHHON KOJIOHHBI
ceuenueM 400x400 mm. McxoaHbie faHHbBIC TpUHUMaeM 1o 1adi. 2.6.1.

/Jlano (Bapuant 1): Onupanue miardpopmenHoe. beron kimacca B Ha us-
BECTHAKOBOM IieOHe. [IponieHT apmupoBanus L, = 3. KoagpuuueHt npoaoss-
Horo m3ruba ¢ = 1. Hopmarusnas Harpy3ka N= 3000 xH.

Pewenue. J1s1 OpueHTUPOBOYHOTO OMpEEICHUS Mpeiesia OTHECTOMKOCTH
KOJIOHHBI clieayeT Ha rpaduke (puc. 2.2) U3 TOYKH, COOTBETCTBYIOIICH OTHOIIIE-
o N/@ = 3000 xH, mpoBecTH rOpH30HTAIIb JI0 MEPECEUCHUSI C KPUBOM, COOT-
BercTBytomied B u p,=3%. Touka mepeceyeHuss 3TUX JUHUM JACT 3HAYCHHE
npeena OTHECTOMKOCTH KOJIOHHBI, paBHOE 90 MuHyTaM. /{7151 KoJOoHH U3 GeToHa
Ha TPAaHUTHOM ITIcOHE ToJIb3yeMcs rpadyMKoM Ha puc. 2.3.

Omeem: 90 MuHyT.

IMpenensl OrHECTOMKOCTH Xene300eTOHHBIX KOJIOHH
ceyeHHUeM 400x400 MM M3 6eTOHA Ha M3BECTHHKOBOM

1IebHe
N, /¢, kH
~ 1 ,=a 35
p=39%] | | |
5000 j;p 5% — _
) [ P L,\ | 300
4000 o < k
1;\.';‘-;._‘\ 1‘"""-.. :h:?_‘:x
- P, iy
HH.__‘ ::""h.. ] I
3000 - . ~N hu=3%
_"‘:__ - P — pn=1,5% —
)
, St
] [ p=1%
. p=3%"r —
2000 A
p=1,5% ——H=1%
1000 -

20 40 60 80 100120 T, MHH

Puc. 2.2. Tlpenen orHECTOMKOCTH kKeIe300€TOHHBIX KOJIOHH
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g N\ 1T T 1
4000 SR
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Fu=1.5% IR
- e S

20 40 60 80 100120 140

Puc. 2.3. Ilpenen orHeCTOMKOCTH keNe300eTOHHBIX KOIOHH ceueHueM 400x400
MM U3 O€TOHa HAa TPAHUTHOM IIIeOHE B 3aBUCHMOCTH OT MPOIICHTa apMHUPOBAHUS
., Ki1acc 6etoHa B, HopmaTtuBHOM Harpy3ku N u ko duirenTa
IPOAOIBHOTO U3rKbda .

2.7. PaccuuTaTh CUCTEMY MOJIHUE3AIIINTDI
3adanue. Paccuurath CUCTCMY MOJIHUC3AIIUTBhI 3OaHUS. I/ICXOI[HI)IG JaH-

HbIE TPUHUMAaeM 110 Tabi.2.7.2.

Jlano (Bapuanrt 1): lllupuna A=12 m; nyiuaa L=24 wm; BeicoTa 3manus H=10
M; CPEIHEroJ0BOE YHUCIIO YJIApOB MOJIHUW B 1kM? 3eMHOI MOBEpXHOCTU N=1;
paZryc 30HbI 3alIUTHI HA YPOBHE BBHICOTHI 00bEKTa I,=20 M.

Pewenue. PaccmoTpuM, Kakyro 30HY 3allUThl 00pa3yeT CTEPKHEBOU OT-
JIETIBHO CTOSIIIUI MOJIHUEOTBOJ, (puc. 2.4).
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Puc. 2.4. 30oHa 32U Tl OAUHOYHOTO CTEP>KHEBOTO MOJTHUEOTBOA: 1 — rpa-
HUIIA 30HBI 3aIIUTH HA YPOBHE BBICOTHI 00BEKTA; 2 — TO K€, Ha YPOBHE 3EMIIH;
h — BeicoTa MONTHUEOTBOIA; Ny — BBICOTA KOHYCa 3amuThl; H — BeICOTa 3a-
HIUIIAEMOT0 00BEKTA; Iy — PAJINyC 30HBI 3aIUTH HA YPOBHE BBICOTHI 00OBEKTA;
I'o — paJnyc 30HBI 3aIIUTHI OOBEKTAa HA YPOBHE 3eMJIU

Kak crmenyer u3 puc. 2.4, 30Ha 3aIMTHI JIJI JAHHOTO MOJHUEOTBO/IA TIPE/I-
CTaBJIIET CO0OM KOHYC BBICOTOM Ny ¢ paauycoMm ocHOBaHHUs Ha 3eMie Fy. OObIU-
HO BbIcOTa MOJIHMEeoTBOAa (h) He mpesbimaeT 150 M. OcTanbHbIe pa3Mephl 30HBI
B 3aBUCUMOCTH OT BeanuuHbl (N, M) puBeaeHs! B Tabm. 2.7.1.

Tabnuma 2.7.1
[TapameTpsl 30HBI 3aITUTHI JIsI MOJTHUEOTBO/IA

[TapameTtp, M Bennuuna napamerpa aJis 30H
A b
ho 0,85h 0,92h
o 0,7h 1,15h
; 0,7(h — H/0,85) 1,5(h — H/0,92)
X

Oxunaemoe konndecTBO N mopaxeHuid MOJHHEN B ToJl 3[aHUM U COOPY-
KEHUH, HE 000PYAOBAHHBIX MOJHUE3AIUTOMN, BEIYUCISIOT 1O (hopMyIIe

N = (4+6-H)-(L+6-H)-n-10° = (12+6-10) - (24+6-10) -1 - 10°= 0,006 . (2.9)
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Ecmu Benmumna N>1, To nmpuHUMAaroT 30HY 3alMThl TUNAa A (CTENEHb
HAJIS)KHOCTHU 3aIlIUTHl B 3TOM cllydae cocTaBisieT He meHee 99,5 %). [Ipu N<1
IPUHUMAIOT 30HY 3alMThl TUMa b (cTenens HagexHOCTH 3TOM 3ammThl — 95 %
U BBIIIIE).

Tak xak N = 0,006<1, To 30Hy cienyer BeIOUpaTh TUIA b.

CylIecTBYIOT TaKX€ 3aBHCHUMOCTH, MO3BOJISIIOIINE, 33aBasiCh pa3MepaMu
3amuIaeMoro oowrekra (ry u H), ompeaenuTs BeMuduHy h. DTa 3aBHCHMOCTH
U1 30HBI b nMmeeT BUI

h = (re+1,63H)/1,5. (2.10)
Bricora OJIMHOYHOI'O MOJIHUCOTBOJA
h=20+163-10 .15 .
15
BricoTa KOHyca 30HBI MOJTHUC3AIIUTHI 1 pa):[I/ch FpaHI/IL[BI 30HBbI 3aIIIUThI
ho=0,92 h=0,92-24,2=22,26 m (2.11)
ro=1,15 h=1,15-24,2=27,83 m (2.12)

Omeem: I'paHullbl 30H 3alIUTHI HA BbICOTE 37aHus (=20 M) U Ha YpOBHE
3emsn (Fp = 27,83 M) obecrieunBaroT 3alIUTY 3aHUSI OT MOPAKEHUS] MOJHHEH
OPUHATON CUCTEMBI MOJIHUE3AIUTHI.

Tabmauma 2.7.2

HcxonHble nanHbIC

Ne Bricora 3manus | CpenmHeromoBoe Panuyc 30HbI
Bapu- Mupuna 4, m Jmmaa L, Mm H ™ YHUCJIO YApOB samuTsi [y, M
aHra MomHuM 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

2.8. PaccuMTaTh CHCTEMY 3a3eMJIeHUs]

3adanue. PaccuntaTh CUCTEMY 3a3€MJIEHUS IO UCXOJHBIM JIaHHBIM, MPHU-
BEJICHHBIM B Ta011.2.8.1).

Jlano (Bapuant 1): ¢=0,5 m; t=1,5 m; d=0,1 m; p=20 Om-M; R,,,;=4,0 Om;
7=5,0 m; K.=1,75.

Pewenue. J15is BHIYUCICHUS CONPOTUBIICHUSI CUCTEMBI 3a3€MJICHUS B O/I-
HOPOJHOM TPYHTE IPUHUMAEM 3a3€MJIUTEIb — CTEPKHEBOM KPYIJIOIO CEYEHHUS
(TpyOuaTtslii) B 3emiie.
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1. OmpenernsieM COMPOTUBIICHUE OAMHOYHOTO 3a3EMIIMTEIIS.
R=0,366" [g%Jrllg 4”@:0,366@(@&#@ M)zlﬁ? Om. (2.13)
) d 2 47/ 05 01 274.15-05
C yderom k03 (dUIMEHTa CE30HHOCTH OMPEIEISICTCS CONMPOTHRIICHHUE 3a-
3eMJTUTENIST B HAN0O0JIee TSKEBIX YCITOBUAX
R'=R-K=15,17-1,75=26,55 Om, (2.14)
rae K. — koaddummeHT ce3oHHOCTH (MPUHUMAs B KauyeCTBE PacYeTHOW Haubo-
Jee HeOmaronpusTHyto Benuuuny). K.=1,75.
2. OmnpenensieM TOTpeOHOE KOJIMYECTBO 3a3€MIIMTENECH C YUETOM SIBICHUS
B3aMMHOT0 3KpaHupoBaHus R, =4 Om:
n= LS _ 2855 g 6447 1. (2.15)
Rron
3. PaccunuraeM CONpOTUBICHUE COCAUHUTEIBHOMN MOJIOCHI
Rn:0,366ilg%=o,366 20 2:29,60° =556 OM
571 bh 571" 0,04-05
rae b — mumpuna momocer, M; b=0,04 m; h — rmyOnHa 3a710)KEHHUS MOJOCHI, M;
h=0,5 m.
4. PaccunThIBaeM JIJTMHY TTOJIOCHI B psif £, =1,05z(n-1).
? 1on. =1,05:5:6=29,60 ™.
5. C yderom ko3 duIMeHTa CE30HHOCTH OIPEACIAETCS CONMPOTHBIICHUE
MIOJIOCHI B HanOO0JIee TSIKEIBIX YCIOBUAX
R',=R,-K,=5,56:1,75=9,73 Om
6. CornpoTuBJIEHHUE 3a3€MJICHUS C YU€TOM ITPOBOJUMOCTH COSTUHUTEIbHON
MOJIOCHI OTIpeIeisIeTcs o hopmyJie
Re= RR,* - 26,55-9,73 e
R'u +mrpRet 2655-055+7-076-9,73

rzie Nrp — KOAQGUIMEHT UCTIONb30BaHus TpyO (Tad. 2.8.2);
Nu — K03()PHUIMEHT UCIIOIB30BaHUSA COSTUHUTENILHOM motock (Tadi. 2.8.3).
Omeem. CucreMa 3a3eMJICHUS BKJIIOYAeT 7 OJMHOYHBIX 3a3eMIIMTEIICH,
00bEIMHEHHBIX COEIUHUTENIBHOW moJiocoil. COnmpoTHBIEHUE 3a3E€MIISIOLIETO
KOHTYypa cocTasiser — 3,27 Owm.
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HWcxomurie nanunie

Ta0mmna 2.8.1

Ne Y LM d, m P, OmMM Ryom OM M Ko
BapuaHTa
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 50 1,75
10 0,7 15 0,1 75 4,0 5,0 1,75
Ta0muna 2.8.2
KoaddunumenT ucrnonpzoBanus Tpyo
3a3eMIuTeNN B i
OTHOIIEHNE PACCTOSHHSA MEXIY Yucno tpy6 Koadunuent ucnonp3oBanus
QJICKTpOAaMU K UX NJIMHE Z
(7) n Ntp
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
Tao0muna 2.8.3

KoadduimreHTs! HCIIOIb30BaHUS COSTUHUTEIBHOMN MOIOCHI (1))

OTHoOLIEHUE pacCTOSIHUN

Yucio BepTUKAIbHEBIX OJICKTPOAOB B pSJ

MEXIY BEpTUKAIbHBIMU 2 4 6 10 20 40 60 100
IEKTPOJAMH K UX JJIMHE
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 — — —
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2.9. PaccunTaTth cucTtemy 3aHyJIeHUs

3adanue. Paccuurarh cucreMy 3aHyJieHus. VlcxonHble JaHHBIE IPUHUMAEM
no tabxa. 2.9.1.

Jano (Bapuant 1): Koaddunuent Hagexxunoctu K =3; MOIIHOCTB 3JIEKTPO-
JIBUTATEIS P3:15-103 BT; nnuna mpoBojaa B nipenenax ydactka /=50 M; da3Hoe
HanpspkeHue Uy=220 B; nuamerp npoBoaa B MoABOAsAIIEM Kalene D=6-10" u;
VAEIbHOE COMPOTUBJICHUE ATFOMUHUEBOTO MPOBOJHUKA pnp()BZZ,53-10'8 Om-Mm;

-7 o
yAETBHOE COMPOTHUBIIEHUE CTANU Pc;=1:10" Om:-M; HyJeBOW MPOBOIHHUK — TPY-
0a.

Pewenue
1. OnpenensgeM HOMUHAIIBHBIA TOK 3JIEKTPOIBUTATEIIS
3
I, = Py - 1510 ~227 A, (2.16)
Ve 3220
Ly = 31,=3-22,7=68,1 A, (2.17)
les= 1,50y = 1,5-68,1=102,15 A. (2.18)
2. PaccunThiBaéM aKTUBHOE CONPOTUBIICHUE ATFOMUHUEBBIX MMPOBOJIOB
-8
Ry=Pupos. £ 19=23"10 " 50 _ 4 0450Mm , (2.19)
2,8-107°

rae S=aD%4 = (3,14-36-10'6)/4z2,8-10'5 M’ - TUIOIIAb CEYEHMS Kaoes, M2,
3. BoeIunciasieM akTHBHOE COMPOTHBIICHUE HYJIEBOTO MPOBOIHUKA:

. . _7 .
R, =Pcr ¢ -1-10 560 =134-1072 =134 Om (2.20)
Swp 373-10

4. PaccunThIBaeM IJI0MIA]TH TIOTICPEYHOTO CEUCHHSI TPYOBI:

2 2
Sip. =%(D2TP. —dsz.):?’Ti“((s-lo—?’) —(4,5-10—3) J=3,73-1o—6 M. (2.21)
5. OmnpenernsieM COMPOTHUBIICHUE B3aUMOWHIYKITUH MEXTY TTPOBOIaMU
-7 -3
Xy=opgl/ 7t In(28/D)=314-4r-10 7 -80 | 12:5-10 7| 45 193 Om,  (2.22)
n 6-107°
e to=4110" - aGCoMOTHAS MATHITHAS IPOHHIIAEMOCTh BaKyyMa, [ H/M; & - paccTost-

HHE MSXKTY TIpoBoamMH (=5 M), M; ®=27tf=2-3,14-50=314 pa/c - muKIMIecKast 4acTo-
Ta.

6. Beraucisiem moaHoe COMPOTUBIICHUE METIHN «(a3a-HyJIby:

Z,= \/( Rg + R+ Xpp? =\/(0,045 +134) +(3,2.10*3)2 =139 Om . (2.23)
7. OHpG,IICHerM TOK KOPOTKOI'O 3aMbIKaAHHWA
U
o3 b = 220 _g565A. (2.24)

CZp/3+Z 1037 +139

8. OnpenenseM cooTBeTcTBUE yeiaoBumo |, >K 1,;; 90,6523-22,7.
Omeem:. llpuHuMaemasi cucTeMa 3aHYJICHHUS YJIOBJICTBOPSIET YCIIOBHIO
90,652>3-22,7.
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Ecnu ycnoBue He BBINOJIHAETCS, TO 000pPYJOBaHUE HENb3d OyAET MCHOJb-
30BaTh, B BUJy 4aCTOT0 JIOKHOTO CcpabaThIBaHUsI aBTOMATA.

2.10. Onpenesenue 3k0OHOMHUYeCKO# IPPeKTUBHOCTH NPOEKTA
3adanue: OueHUTh YKOHOMUYECKYIO 3(()EKTUBHOCTh MPOEKTa MO obec-
NeYeHUI0 0€30MaCHOCTU TEXHOJOTUYECKUX MPOIECCOB U MPOU3BOACTB, UCIIONb-
3ys MoKa3aTead YUCTOro AUCKOHTHUpoBaHHoro noxona (YJl) u muaekca mo-
xonunoctu (U]]), ecnu:

Jlano (Bapuant 1, Ta6a. 2.10.1): ITo mepBoMy roAy peaau3alliu MPOEKTa
HOJIy4eH dKOHOMHUYECKHH pe3ynbTar (Op) B pasmepe 300 000 py6., mpu Teky-
mux 3arpartax (3;1) B pazmepe — 230 000 pyO.

[To BTOpOMY rOay peanu3alii IpOeKTa MOJIy4eH SKOHOMUUECKHUN pe3yibTar
(Op2) B pazmepe 350 000 py6., mpu Texymmx 3aTparax (3,2) — 280 000 pyo.

Jlnia peanu3anuu OXpaHHBIX MEPOIPHUATHI TOTPEOOBATNCH NTEPBOHAYAIILHBIE
kanutanbHble Bioxenus (K;) B pasmepe — 110000 py0. B pacuere npumute Ko-
s¢punment nuckontuponanus (E) — 0,08.

Pewenue. YucTolil JUCKOHTUPOBAHHBIN JOXO/1 ONPEAEIISIETCS

1 1
4l =(3p; ~371)- 5+ (@p2=312)- 7~ K (2.25)
(1+E) (1+E)
Y11 = (300000 — 230000).m + (350000 — 280000).m ~110000 =24815 pyo0.
+ U + Y
I/IHI[CKC AO0XOOAHOCTH OIIPCACIIACTCA
1 1
(3p1 =3711): 1+B) +(3p2 - 312)- 14D}
Wl = K , (2.26)
(300000 230000)- 1+ (350000 — 280000)- %
(1+0,08)

W = =123,

110000

Omeem: YJ1/1 = 24815 py6neint, UJ1 = 1,23.
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HcxongHble faHHBIC

Tadmuna 2.9.1

4
s MomHoCTh ' D, auametp Prapom
g | k xospdu- | Tparchopmaropa, P>, mommocTs, JITHHA Ug, MIPOBOJIA B | yIENBHOE COIPO- Per. [Ipumeyanve
§ LHeHT KBA OIICKTPOIBH-  |IpoBOAA B| asHoe | ONBOIA- |THBeHHe amomu-| T ACPHOE CO- HyeBoii mpoBoJTHIK p 4 )
: HAJIeKHOCTH U 6enUYUHA ra]T3eJ1${ npeaeinax Hanpsnée- em Ka6ene, HHEBOTO TPOBOI- IIPOTUBJICHUE
Z Z./3, Om T yqa;TKa HHUE, " ik, O cramu, OM-M
1 2 3 4 5 6 7 8 9 10 11
25 3 3 8 7 Tryoa D=5.10"
1 : 22 10° 10° 10°
3 1037 15-10 50 0 6-10 2,53-10 1-10 S, Z%(DZTP. _q ZTP.) (=45.10°
30 3 3 " 3 TTonoca a=5-103
2 3 111 25-10 45 220 6-10 25310 1.10 S, =a-b b=12.10%
3 3 0?3?19 10-10° 20 220 6-10° 25310° 1107 Mpyrok Sy, =c? 0=6-10°
50 Tpyba D =6-10°
3 -3 -8 -7 a3
* ’ 0,722 >10 o 220 610 25310 110 Stp. :g(DZTP, -d 2TP~) =10
63 3 3 8 -7 . a:6'10-3
> 3 0,412 20-10 25 220 6-10 2,53-10 1-10 Ionoca S, =a-b b=14.10°
° 3 olggﬁ 35-10° 10 220 6-10° 25310° 1107 Mpyrok Sy, =’ c=7.10°
160 Tpyba D =8.10°
3 -3 -8 -7 _ 3
! ’ 0,162 1510 % 220 610 2310 110 Sip.= % (DZTP. -d 2TP-) d=6710
250 3 3 8 -7 . a:8'10-3
8 3 0104 30-10 40 220 6-10 25310 1-10 Tonoca Sy =a-b b=16.10°
320 3 3 -8 -7 _ 2 —_ -3
9 3 0,0847 25-10 35 220 6-10 25310 110 Mpyrox Sy, =c c=8.10
10 3 400 10.10° 65 220 6.10° 2 53.10° 1107 - Tpy6a D =10-10°
0.060 ' Stp. =*(D2TP. —dZTP.) d=8,210°

42




Taommna 2.10.1
HWcxomurie nanunie

HcxonHbie naHHEIS
Ne 1 rox 2 roxg
BapHaHTa
9p 3r 9p 3r

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

2.11. OnpenesieHue ro10BOro IKOHOMHUYECKOT0 I(PpdeKTa U CpoKa
OKYIaeMOCTH KANIMTAJIbHBIX JONOJHUTEIbHBIX BJIOKEHUH
3aoanue. Onpenenutb rojloBoil 3koHOMUYECKUM 3pPekT (3;) U CpoK OKYy-
AaeMOCTH JIOTIOJHUTEIbHBIX KaTUTAIBHBIX BIOKEHUH (Toy).

/lano (Bapuant 1, Ta6:1.2.11.1): Peanuzamus MeponpHusTUii 1O YIIyYIICHHIO
YCIIOBUM TPYy/Ja OCHOBHBIX MPOU3BOJCTBEHHBIX PA0OUMX MO3BOJMIIA YBEITUYUTh
MIPOU3BOJAUTENHLHOCTh TPY/Ia U CHU3UTH YACIbHYI0 C€0€CTOMMOCTh MTPOIYKIIMH C
150 py6. (Cy) no 140 py6. (C,), mpu romoBoM oObeMe TPOU3BOACTBA (TIOCTIE pe-
anuzauuu Mmeponpuaruii), N — 100000 ., pasmep AONOJHUTEIbHBIX KaIlH-
TanbHbIX BioxeHul (K) coctaBui — 300000 py0.

Pewenue. I'ooBoil 3xoHOMUYECKUH AP (DEKT OT CHIXKEHUS] C€0ECTOUMOCTH
rOJIOBOTO BBIMYCKa NPOAYKIUU

3p =(Cy ~C,)- N = (150-140)-100000=1000000 py6. (2.27)
CpOK OKyrIaeMOCTI/I JOITIOJIHUTCIIBbHBIX KAIIUTAJIBHBIX BJ'IO)KGHI/IfI
Tox =~ - 300000 45 1 (2.28)
Or 1000000

Omeem: Or = 1000000 py6aeit, Tox = 0,3 roxa.
Tabomumoa 2.11.1
HUcxonnbie nanabie

Bapuant VicxonHble TaHHBIE
C, C, =
1 150 140 300 000
2 149 120 310 000
3 148 130 400 000
4 145 140 320 000
5 144 130 330000
6 139 134 350 000
7 120 110 1 200 000
8 111 105 3000 000
9 110 105 2 500 000
10 0 85 1400 000
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3. BE3OITACHOCTbB TEXHOJIOI'MYECKUX ITPOLHECCOB
N IMTPOU3BOACTB

3.1. Onpenesienue BepOSITHOCTH HECYACTHOIO CJIy4ast
MOHO yTBEp)KIaTh, YTO HACTYIICHUE HECYACTHOIO Ciydast (COOBITHS A)
BO3MOYHO TPU COBMECTHOM IOSBJICHUU TPEX COOBITHI: COOBITUS B - Hamuuue
ONacHOM 30HBI, TJI€ BO3MOKHO BO3JECHCTBHE OIACHOTO IMPOU3BOJICTBEHHOIO
daktopa; coObiTusi C - HaXOXJIEHUS B 3TOM 30HE YesoBeKa U coObITus / - co-
BEPIICHUE ITUM UYEJIOBEKOM OUTMOOYHBIX JEUCTBUI MO0 AEHCTBUH, CBSI3aHHBIX
C HAPYLICHUSIMU JIOTHYECKOW WM TPYyAOBOM MUCHUILIMHBL. [I0CKOIBKY Kaxnoe
U3 3TUX COOBITHI MOXET OBITh, @ MOXET M HE ObITh, O HUX MOXXHO TOBOPUTH C
M3BECTHOM nojiei BepoaTHOCTU. CleoBaTeIbHO, HECUACTHBIM clydail, Takke
SIBJISIETCS BEPOSTHOM BEIMYMHOM, KOTOPAsi B CAMOM MPOCTOM BHUJIE MOXKET OBbITh
MPEICTABIEHA BEPOSITHOCTHBIM BBIPAXKEHUEM
P(A)=P(B)- P(C)- P(JX), (3.1)
rae P(A) - BepoATHOCTh BOSHUKHOBEHHSI HECYACTHOTO CITydas;
P(B) - BeposATHOCTh HAJTMUHS OMACHOHN 30HBI HAa pab0YeM yUacTKe;
P(C) - BepoSITHOCTD MOSIBICHHS JIFOICH B OIMACHO 30HE;
P(/]) - BepOSATHOCTH COBEPILICHUS YSIOBEKOM OIMOOYHBIX ACHCTBUIA.
P(C) nponopiinoHaibHa YUCICHHOCTH JIIOJICH B OIACHOM 30HE M BPEMEHHU
uX MpeObIBaHUs B HEHN
Pc)="1.1 (3.2)
not
rAe Nj - YUCIEHHOCTH JIKOJIEH, TOABEPTralOIIMXCs PUCKY TPABMUPOBAHHUS MPH BbI-
MOJIHEHHUS |- TEXHOJOTHUECKON OICPaIIHH;
N - KOJIMYECTBO JIKOJIEN, 3aHATHIX B BBIIIOJHEHUN TEXHOJIOTHYECKOIO MpOLEeC-
ca (3BeHo, Opuraja);
ti - BpeMs peau3anuu I-il TEeXHOJOTHYECKOW ONepaIui B OMACHOM 30HE;
t - Bpems peann3anuu TEXHOJIOTUYECKOTO Mpolecca.

BepostHOCTb OIMOOYHBIX AEUCTBUI PEKOMEHTYETCS ONPEIEIISTh 1Mo popmyrie
s

P(J)=—", (3.3)

m
r7ie M; - YKCIIO ONepaluii, BBIMOIHAEMbIX C HapYyIIEHUEM MPaBUIl O€30MacHOCTH;
M - 4UCII0 OlIEpaLil B PACCMAaTPUBAEMOM TEXHOJIOTUYECKOM IIPOLIECCE.
Ecii onmacHOCTb NPUCYTCTBYET IPU BBIIOJIHEHUHA HECKOJIBKUX TEXHOJIOIM-

YecKHX OIepaluii j, To
p(A):éﬂ.ﬁ.t_"' (3,4)

iLn m t

3aoanue. OnpenenuTh BEPOSTHOCTh HECUYACTHOIO Clydas Ha ydyacTKe.
Wcxonnble naHHble AJid pacyera npuBeeHsl B Tadm. 3.1.1.

Jlano (Bapuant 1): KonmdecTBo omacHbIX omeparuii | = 1, KOJINYECTBO
pabouux N = 4, HEMOCPECTBEHHO 3aHATHIX Ha MpeccoBaHUU Nj= 1, BpeMs mpec-
coBanus tj = 2 mMuH, obmiee Bpemsi u3rorosienus aetanu t = 20 mun. Konnue-
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CTBO ONEpAaMi B TEXHOJIOTMYECKOM ITporiecce M = 6, KOJIMYECTBO OIEPALNM,
BBITTOJIHSIEMBIX C OIMOKaMu, M; = 1.

Pewienue
poy=ti it 2 2 1
n t 420 80 40
mi _1 11
po)="1 o2 Py =21 000,
s D=6

Omeem: P(A4) =0,0042.

[IpuBeeHHBIE TPUMEPHI MO3BOJIAT CTYJCHTaM IO aHAJIOTMU, UMEsl KOH-
KPETHBIE JTaHHBIE, PACCUUTATh BEPOSTHOCTh HECYACTHOTO CIy4yas TOTO WM UHO-
ro TEXHOJIOTHUYECKOI0 MpoIlecca.

Taomuna 3.1.1
HUcxonnbie nanHbie

Ne Ne
Bapu- | N n t t mj m Bapu- n; n ti t mi m
aHTa aHTa
1 1 4 2 20 1 6 6 4 12 3 30 2 14
2 2 10 3 30 2 8 7 3 9 2 15 3 15
3 3 15 4 40 3 12 8 2 6 1 10 2 8
4 4 12 5 50 3 15 9 1 5 2 25 1 6
5 3 14 1 15 2 7 10 2 10 3 30 2 12

3.2. OnpeaejieHue aHATUTHYECKOI0 TPEHIA U POTrHO3a
TPAaBMATH3MAa HA IPOM3BO/CTBE

3aoanue. OnipefenuTh aHATUTHYECKUN TpeH] (3aKOHA pacipeesieHus1) 1
IPOTHO3 TpaBMaTW3Ma Ha YCJIOBHOM TMPEANPHUITHH C HCIOJB30BAHUEM IPO-
rpammbl MNK96m. exe. TlpuBecTn pacmpeaesieHHe HECYaCTHBIX Ciiy4aeB (H/C) ¢
1999 o 2009 r. Ucxoanble JaHHBIE IS pacueTa MpuBeACHBI B Ta0I. 3.2.1.

Jlano (Bapuant 1): B 1999 rony npousonuio — 3 H/c; B 2000 — 4; B 2001 —
5; 82002 —6; 82003 —7; 82004 — 8.

Pewenue

1. /Ins ycioBHOTO NMPEANPUITHS 3aKOH PACIPEECIEHUs] TpaBMaTu3Ma Io
roJilaM 1 ero MporHo3 anmpoKCUMUPYIOTCS KpUBOM BUJa

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

rae A=0; B=1; C=3; 1= pX+ (- TeopeTH4eCcKOEe YMCIO HECUYACTHBIX CIy4aeB; P

U ( - ko3dduimeHTsr nepemaciirabuposanus ocu (p=1; g= — 1999); x - rox, B
KOTOPOM OTIPEIEISIETCS YUCIIO TPABM.

2. B 1999 r. — 3 w/c; B 2000 — 4; B 2001 — 5; B 2002 — 6; B 2003 — 7; B
2004 — 8; 2005 r. — 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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Tabnuua 3.2.1
Wcxomuble TaHHbBIE 1T OTPEIeTICHUS] TPEH 1A ¥ TPOTHO3a
TpaBMaTH3Ma Ha MPOU3BOJICTBE

Ne [Monpazne- | Kox-Bo v/c | Kon-Bo H/c | Kon-Bo v/c | Kon-Bo H/c | Kon-Bo v/c | Kon-Bo H/c
BapHaHTa JICHHE B 1999r. B 2000 r. B 2001 r. B 2002 r. B 2003 r. B 2004 .
1 MCI -1 3 4 5 6 7 8
2 I[CK 6 3 5 1 2 7
3 MCIT-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 MCII -4 3 1 1 5 2 2
8 MCI -7 2 1 1 3 1 2
9 MCIL] -8 5 3 1 2 1 4
10 JOK 4 6 4 2 4 4
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