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] Beepenue

Hacrosuas MeToaMKa npegHasHaueHa Ans pacueros BalaeNeHHH (BoIOpOCOB) 3arpa3HAIOWKX
BEWECTB B aTMocdepy HEOPraHH30BaHHBIMM HCTOMHHKAMH TPEHNPUSTHH NPOMBIILINECHHOCTH
CTPOMTEbHBIX MaTepHanos. OHa MO3BOAAET NPOM3BOAHMTH pacueT MOUIHOCTH BbiaeneHusa (r/c,
T/COA) BpefHLIX BewecTs B8 arMocdepy OT XpaHWAWW, NLUIAUIKX MATEPHANOB, HA Yy313X HX
NepecLInKy, npy nepeBanouHblx pabotax Ha cknane, npH OypeHHH wypdoOB H CKBAXHH, B3PbIBHBIX
H NOrpPy304HO-pa3rpy30UHbIX pabotax.

ITonyyenHbie pe3ynbTaTbl MOTYT ObITE HCNIONbL30BAHLI MTPH YUETE H HOPMHUPOBAHHH BbiGpocos:
JarpS3HAIOUIMX BELIECTB OT HEOPraHM3OBAHHBIX HCTOMHMKOB MNpPEANPHATHH, TeXHONOTMYecKue
MPOLIECCHI KOTOPLIX CBA3AHLI C MPOH3IBOACTBOM M XPaHEHHEM CTPOMTENbHBIX MATEPaNoOB, & TAKXKE B
JKCMEPTHBLIX OUEHKAX [N  ONpelAcNeHHA IKONMOTHYECKHMX XAPAKTEPHCTHK TNpPHUMEHAEMOro

0bopynoBaHHUs.



2 CeblIKH HA HOPMATHBHbBIC ROKYMEHThI

MeTtoauka paspaboraHa B COOTBETCTBHH CO CNEAYIOIMMH HOPMATHBHLIMH IOKYMEHTaMH

21 TOCT 172 104-77 Oxpana npupoasi ATMmocepa MCTOUHHKH M METEOPONOrHYECKHe
daxTops! 3arpa3HeHUs, NpoMelacHHbIe BLIOpockl M MisgarenscTBo cTanmapros, 1978
22T0OCT 172402-81 Oxpana npupoast AtMochepa OOuwne tpebosanHa k MeToaam

onpenenenus larpasHaomux sewects, M Manarensctso cranrapros, 1982
2 3 3akon P® o1 04 05 99 r «OO6 oxpaHe aTtMOC(hepHOro Bosayxan, Ne 9603,1999
24 3akoH PO ot 191291 r «O0 oxpaHe okpyxalUeHh NpUPOAHONR cpeabl», BeaomocTn

CHIO Ne 10,1992 r, cr 457



3 Tepmuiisl n onpepenennn

Jarpasterue armochepis

HCTOYHUK)

'r—‘B —

Banosnifi Bbibpoc

. S A S il

___TepMunbl

3arpasHsioLlee (BpeaHOe) BELECTRO

HeopraiH3ioBanHblii MCTOMHHUK BblCACHHS
BPEOHBIX BELIECTB (HeopraHn3oBaHHbLINA

Y nensHoe BblAeNEHKE BPEAHOTO BElLEeCTBa

&J10BOC BLIACNCHHE BPEAHOrO BeLeCTda

YpensHblid 8b16poC BpeAHONO BEUIECTBA

OnpenencHug

[locTynneHne B atMOCQEpHBIA BO3AYX HAK
00pa3oBaHKE B HEM BPEAHKIX (3ArpA3HAIOLINX)
BELECTS B KOHUEHTPAUHAX, NpeBLILAIOUIHX
YCTaHOBJIEHHbIE TIOCYNapCTBOM THrHEHHYECKHE
H IKONOTHHUECKHE HOpPMBI Ka4eCTBa
aTMOCOHEPHOro BoO3ayxa

[lpumecs B aTMocdepe, oOKasbIBaKOLUAS
HeDnaronpuaTHoe INEACTBHE HA OKPYXaiOUIYIO
cpeay M 3A0p0OBbE HACENCHKA

ACTOUHMK  BBIGGNCHHA, OT  KOTOPOro
BpeAHbIC BCLICCTBA, HE IMPOXOAs YCTPOHCTSB,
AOTIONHHTENLHO 3aJAIOWIHKX CKOPOCTb H MECTO
BeIGpOCa, MOCTYNAIOT HEMOCPEACTBEHHO B
atMocdepy, €CNM HCTOYHHK HaxXOAUTCA BHe
NMOMEILECHHA, HNH Yepe3 OKOHHBbIE H JBEpHbIE
MpoeMbl NOMEWERHA, He o060opynoBaHHbIX
CHCTEMON BEHTHAAUHH

OnpepcnaeMas PaCYeTHBLIM 707!
HHCTPYMEHTANBHBIM METOAOM BEJIHYHHA MacCh]
BPEAHOIO BELUECTBA, BLIACAAIOLIEIOCS B XojJe
TEXHOJIOTHUYECKOI'0 [Mpolecca, OTHECEHHas K
enrHHLEe MATEPHAJILHOTIO noxasaress,
XapaKTEPH3YIOWEro 3TOT npouece

BenanynHa Macchl BpPEOHOrO BeELUIECTBA,
OTXOOALLECIO OT HCTOYHHKA BblACNEHHA 3a
onpeaencHHbIA (OTYETHLIN) Neproa BpeMeHH!

HacTts BENHYHHMBI YRCGABHOTO BBLIAENEHHSR,
nonagaiouas 8 arMmochepy Onpenenserca kax

PE3HOCTb BEAUYHH YACNLHOIO BLIAENEHHKA U €ro
noBJieHHOA ¥ 06e3Rpe)eHHON YaLTH

UacTe BanoBOor0  BBHIACNEGHEA  BPEAHOLO
BEIICCTBA, [MOCTyMnarowas B aTtMocepy 3a
OTYETHBIA neproa BpemeHH Onpegensercsa Kak
Pa3HOLTh KOJIH4ECTR OTXOASLLUEro Y
NIOBJICHHOT0 BPERHOrO BELIECTBA

* Onpenenenns TEPMHUHOB B3ATH! U3 [2, n 2 3]




4 O0wue noaoNCHNS

4.1 B Metoauke npreenetsb! GopMyibt 415 pacyeToB BoIGPOCOB OT CNEAYIOUIHX HCTOHHHKOB

3arpa3HeHud poaywHoro 6accelina

NEPECLINKYU NBUIALIHX MATEPHANIOB,

cKJlanbl, XBOCTOXpaHHAHLIA,

O6ypobpuie paboThl,

B3pbigHbie paboTs!

4 2 OCHOBHLIMH BpeJHBIMH BetleC1BaMH B  BblOpocax NEPEHUCACHHBIX hCTOHHHKOB
ABJIAIOTCA ‘TBEPABIC HACTHULI, NPU BIPLIBHLIX paboTax Takxke OKCHA YrjaepoAa W OKCHAbI a3oTa (B
nepecyeTe Ha AUOKCHA a30Ta)

43 llpu onpeaenervn soiacnenrin  (BLIBPOCOB) OT HEOPraHH30B8aHHbLIX WCTOHYHHKODL
HCNONB3YIOTCA PACUETHBIE METOAbLl ¢ MNpPHMEHEHHEM YACNbBHbIX flOKajaTeNeAd BLIAC/ICHHA
3arpAIHAIOUIMX BELLULECTB

4 4 Metoauka BbINONHEHA Ha OCHOBRHWHK paHee pa3paboTanHO
HITO «Colo3ctpomakonorua» (B Hacroauee spema 3JAOQ «HUITHUOTCTPOM») metoaHkn no
pacueraM BbLIOpOCOB OT HEOPraHH30BaMHbLIX HCTOMHHKOB B [POMBIUIEHHOCTH CTPOHTENbHbIN
matepuanios [20] Tlpu paspaborke HacToswueli METOMMKH paHee MOJYUEHHBIE HaHHble ObLIH
nepepa®oTanbl, 0000WEHRI M AONONHEHB! ¢ [OMOUWIBI0 MATEPHAIOB HATYPHBIX 3aMEpOB,
npoBoauMeix B 1990-1999 r r noppaspeneunamu 3A0 «kHUITUOTCTPOM»



S [lepechinky NLIASIIHX MATCPHAROD

MHTEHCHBHBIMH  HEOPraHH3OBaHHLIMH  HCTOMHHKAMH  nbUieo0pa3oBaHHR  ABAAIOTCA
NnepechbiNk MaTepHana, MOrpy3ka MarepHana B OTKPHITBIC BAaroHhsl, MOAYBaroHbl, 3arpy3ka
matepuana rpeddepom B OyHkep, cchinka mMaTepHana OTKpbITOH cTpyelt B cknaa ¥ T4 O61MbI
NbINEBbIACNEHHA OT BCEX ITHX HCTOYHHKOB MOTYT ObiTh pacCUHTaHbt o ¢popmyne (1)

M=K, K2 K3 K4 Ks K7 Kz K9 B G, 10°/3600, r/c (1)
a st BTOBLIX BbiOpocos (2)
ﬂ,]ﬁ‘ KI K] K] Kq Ks K.'} Ka KQB Gmn, T/I‘OJI (2)

rae K, - secoBas Aona nuinesolt ¢paxuuy B Marepuase (tabauua 1) Onpenensercs nyrem
OTMBLIBKH W npocesa cpeaneli npolObl ¢ BeiaeneHueM gpaxuuy nsuiy pasmepoM ot 0 5o 200 MkM,

K2 - nona nuinn (OT BCeRl BECOBOH NbiNK), nepexonauian B a3posonsk (tabanua 1) Tlposepka
haKTHYECKOro AMCNEPCHOr0 COCTasa MblIM H YTOHHEHHE 3HaueHHA K; npon3soaurca oT6opoM
npod 3anpiNeHHOr0 BO3AYXA HA TpanMuax Nbinsuiero 00beKTa (CKNaja, XBOCTOXPAHMANILR) NpH
CKOPOCTH BETpa 2 M/c, AYIOLLEro B HanpabjAeHHH Touky oTopa npobsl.

K3 - ko3ihHuUHEHT, YUHTHIRAIOIKA MECTHBIE MeTeOoyC0BHS (Tabnuua 2);

Ks - kKO3Q(HUHEHT, YUHTHIBAIOWHA MECTHBIE YCNOBHA, CTENCHb 3ALIMIICHHOCTH Y3na OT
BHELIHUX BO3AcHCTBHI, ycnopus neineobpasopanns (Tabnnua 3),

Ks - KO3(DPHUHEHT, YUHTHIBAIOWKA BAAXHOCTDL MaTepHana, ONpeAcAfeTCa B COOTBETCTBHH C

pauHbIMH TabnHubsl 4 [loa BAAXHOCTBIO MaTepHana NOHHMACTCA BJIAXKHOCTD €rd AbLLIEBOR H
menxo3epHucToit ¢ppakunk (d < 1 MM ),
K7 - k03 prurenT, yUUThHIBAIOWHH KPYNHOCTS MaTepHana, NPHHHMAaEeTCS B COOTBETCTBHH ¢

Tabnuuen 5,
Ks - nonpaBouHbif KOIPGHUHEHT ANS PA3NHYHLIX MATCPHANOB B 38BHCHMOCTH OT THNA

rpefipepa (Tabiua 6), [1], npH Hcnons3oBaHHK HHBIX THIOB NEPErpy30MHLIX ycTpolicTs Ky = I

2],
2] K¢ - nonpaBo4ibii KOIQPHUHEHT NPH MOLILHOM 3aNn0BOM cOpoce MaTeprana fpH pasrpyske
aprocamocsana [lpuHumaerca pasusiM 0,2 npu cOpoce marepHana secoM ao 10 T, u 0,1 - cebile
10 T Jii8 OCTanblbIX HEOPraHHW30BaHHBIX HCTOMHHKOB KOShduUHeHT Ko BbiOpaTh pashbiM |,
B - ko3QruneHT, YYHTHIBAIOLHHA BLICOTY NEpechiNKH, NPHHKMACTCA NO AaHHBIM TabauUb! 7,
G, - cyMMapHOe KOAnuecTBO nepepalaThiBacMoro Marepuana B yac, t/vac. Onpeaensercs

FRaBHLIM TEXHONOIOM NPEANPHATHR
Grox - CYMMdApHOE KOAHYECTBO MepepabaTbiBacMOro MarepHana B TEYCHUE [ofa, T/roA

OnpeAcNAeTCs TNAaBHLIM TEXHONOIOM MPEANpPHATHA H& OCHOBE dakTH4eckH nepepaboTanHoro

MATEPHAIA UJTH NNIAHKPYEMOTO Ha roa

[TPUMEYAHHE
B pacuerax TIpH3EMHBLIX KOHLEHTpauH#i 3arpa3sfiomux Bellects (3B) AosmkHBI

HCIIONB30BATLCA MOLHOCTH BbIGpocos 3B B atMocdepy, M (r/c), otHeceHHble K 20-TH MHHYTHOMY

HHTepBaNy BpEMEHH
1o Tpebopanne OTHOCKTCA k BhIGpocaM 3B, npoRONKHTENLHOCTS, T (C), KOTOPEIX MEHBLIE

20-t1 MHHY1 (T < 1200, ¢) dna 1akux BbIOpOCOB 3HaYCHHE MOIMHOCTH , M (I/c), onpenensercs
cneyylolnm obpasoM

M=Q/1200, ie  (3)

roe Q - ofwan macca 3B, BbLIOpOLIEHHBIX B aTMOC(EPY H3 PACCMATPHBACMOIO HCTOMHHKA
3arpsa3HEHNA aTMoC(epsl B TeUeHHE BpeMEHH ero AeAcTBuA T
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Tabanua | - 3naucuuc xod¢pdnuncuron K, K; ang onpeaeneuns suiépocon noinu

Ne | Hanmenosanue marepnana fInoTHOCID Becosas nons Joss neiny
| wn — maTepuana, r/cm’ | nbinesoit dpakunu K, | nepexopawan
B MaTepHane B aJpol3oiiL Ko
| [Orapkw (39 1004 ] 1003 |
GOl 10,003 |
0,04 10,03
4| Visscernn wapuoprsh |2 0,03 0.0 ﬂ
2,7 0,04 0,02
6 2,7 0,03 0,01
7 0,05 0,02
8 | HUssecTs KOMOBaK 2,7 0,04 0,02 _
9 | U3asecTs MOnoOTASA 2,7 0,07 0,C5 |
10 | I'paunT KapbepHbiil 2,8 0,01 0,003
| 11 | Ppannt apobnenniti | 2,8 0,02 0,04 _
2,8 0,02 0,00
2.8 0,04 1006
0,05 10,07
2,6 0,03 0,02 |
6 [Twncwonorsh 28 0,08 5,04 |
[TOJIOMHT KapbepH blii 2.7 0,03 0,0 '
18 | fonomut apoGnennmt__ [27 1005 1002
0,0]
[20 | Tlermarr 26 looa o004
0,05 0,02 _
0,06 0,04
23 {Hepenww 127 1006 1002
0,02
003
Mecuanmx 0,01
2,8 0,02 0,01
2,5 0,07 0,0)
0,05 0,02
0,03 0,06
0,03 007
0,04 _ ;
002
34 3oma 125 4006 |00
0,03 002
|36 |Nepanrkapoepuet 124 1004 100l
epnT rorovas nposywins 0.06




10

flpononxkenue Tabnuusbl |

Ne Hanmerntosarre mareprana [nornocTs Becopas aons flonsa nbiny,
A/ ma1epHana, r/em’ | noinesoft Gppaxunn Ky | nepesoasiwas
B MaTepuane B a3p030as, K3

38 | Kepamaur
39 | BepMHKYNHT
40 ArNONOpHUT

_w'

N
ON

LI1IL|1Le S
olofo o
N LN e

1!\..}
wh

41 | Tyd
| 42 | Ilem3a 2,5

43 | Cynpbhar

44 | [LamoT

45 | Cmech Necka U HIBECTH

46 |Kupnuy,Go |

o ole
ololojo o olo
E....wm o g I

OIOIOIOIOI0

N ON] D

47 01
48 02
49 | paBuit ) 0,000
50 | OnuakH apeBecHbie 0,01
51 | [lecuaHo-rpasuiiHas  CMECh 0,03 0.04
{ @)

* bpaib no HexoAHOMY MalepHanty

]

[
Tabanua 2 - 3apucHMOCTh BeAHMHHBI K3 OT CKOpPOCTH BeTpa

CkopocThb BETpa, M/C 3HaueHHa x03pbuuHeHTa Ky
o 3 e

3
% e
— ny

710 7
10-12 2,0
2-14 2,3 )
416 2,6
8 W BbLILIE 3,0

bl

" Pacuerst 3arpsiHeHHs aiMocd)epbl NPOBOANICA NPH MPOH3BOALHOM HAGope ckopocTed OT
U=0,5 m/c no U=U" (ckopocis Betpa 95% obecneueHroctu). IIpn pacuerax paccenpanus kaxaoft
H3 paccMaTPUBAEMbIX CKOPOCTEH AOMKHO COOTBETCTBOBATD ONPCACACHHOC 3HAUCHHE MAKCHMANLHO
paszosoro BbiGpoca [lonoOHbie HCTOYHWUKK (BLIOPOC KOTOPLIX HIMEHACTCR MPH HIMEHEHHUH
CKOPOCTH BeTpa) KnacCHGUUHPYIOTCA cReuHanbHbiM 00pa3oM, Hanpumep, Kax THn 5 npH

nenonviopaHdd YTIP3A cepun “Dkonor” Banossie sbIOpOChl 3a pacCMaTpHBaeMbli neproa
ONPEnCASIOTCA MO CPEAHUM AUCHHAM CKOPOCTH BETPa K BAAXHOCTH 3TOrO nepHoaa
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Tabnunua 3 - 3aBucumocTs BeanunHbl Ky 0T MeCTHBIX YCa0BHid

Ky ' |
MecTHble [Tpu xpanenun u | [Tpu nepecinke | [Ipu xpanewun u | [pu nepecsinhe |
YCROBHA nepecbinke IIM" | IM’ ¢ MEPEChINKE Yria 8 | yrna B kapbepe
Ge3 npuMmeHeHus | npumeHeHHeM | Kaphepe Gea C NIPUMEHEHHEM
3arpy30MHOro 3arpy304Horo NpPUMEHEHHA | 3arpy304HOro
pyKkaBa pyKaBa 3arpy304HOro pyKaBa
HyKaBa
Cknagpl, °
XpaHHIuLIa |
| OTKpbIThIE |
a)cd4-xcropow |10 o001 |10 102
6) ¢ 3-x cropos_| 0,5 ~_Jooos " To8 10,16
B) ¢ 2-X CTOPOH
MOJIHOCTBIO H C
2-X CTOPOH 0,3 0,003 0,6 0,12
HYaCTHYHO |l o L
r) ¢ 2-x cTopoH | 0,2 0,002 10,5 0,1 |
CTOPOHBI 0,1 0,02 ,
{ cTopon ™' 0,005 0,00005 0,1 0,02

" TIM - nulasigye MaTepHansl,

" npu nepesoje HEOPrAHHW3OBAHHLIX HCTOYHMKOB Y33 NEPECHLINKH B OPraHM30BaHHbie NpH
OTCYTCTBHH ACNHUPALHH CHHTATh BbIOpOC nbiin B arMochepy Ao 30% OT €ro HOpPMaTHBHOIO
NOKA3aTeNa Npu acnUpalHy yna

Tabnuua 4 - 3apucumocTs Beanunubl K¢ 0T BAAXKHOCTH MaTEPHAJIOB

- gy
Kapbepe _

I § R Y R

wig oo I3 _

B30 Tog i3

2 .L

o

10 8,0 04 107
10 9,0 0,3 .
0,! 0,2
0,0] 0,] |

NPH CTATHYECKOM XPAHCHHUH M NEpechiNKe Mecka BAAXHOCTLIO 3 % H Qonee - BhLOPOCL!
cuntath pasHbiMU 0 [Ins Apyrux CTPOHTENbHBLIX MaTepHasnioB BbIOPOCH! CHHTATL paBHbINMH O NpH

BAAXHOCTHU ¢Bbiwe 20 %




Tabnuua 5 - 3asucumocTs Beanuuiibl Ky 0T KpynHocTH MaTepHANOB

Paawep xycka, %
500 # Gonee o
500100
100-50 0,4
50-10 ) 0,5
10-S 0,6
53 07
3-] ” o8
! ] W

Tabanua 6 - 3asucumocts senuunusl Ky ot Tuna rpeiidepa ¥ poaa neperpyskaemoro

Bennuuna koadpuumenra Kg B 38BHCHMOCTH OT neperpyxaemoro

MaTepHaaa

Ne 1 I'pysonoas Tun

n/n eMHOCTb rpefidepa KaMEHHBIN

| _KpaHa, T | __ _!_ fOJ1b

|| 2 3 4
BE 2592A 0,452

2 [S  12592B 0,453

3 1S 2630A 0,474

4 |10  ]2871B 0,216

5 110 3298A 0,199

6 110 32985 0,21

7 15 2586A 0,157

8 |16 3599A 0,134

9 |16 3748 0,13

10 |16 3899 0,123
11 (16 4127 0,13

12 15 26315

13 110 2133A
14 110 3829

HRE 125838 _
16 |5 2583

17 |3 130894 |

18 110 2872B

19 |10 ~]3292B

20 110 33836

21 |10 3555A

22 |10 3555B

23 | 15 23740

24 |15 25870

25 116 3319A
126 | 16 | 3445A
127 |16 3830

28 | 5 2452B

29 |5~ |2475B

30 [ 10 2745A

[Hlebens

0,898
0,898
0,744
041

0,4

0,362
0,413
0,39

0,292
0,271
0,231
0,245
0,216

MATCPHAJA

0,427
0,427
0,338
0,21
0,21
0,184
0,21
0,22
0,14
0,166

0,14
0,15
0,15

[CCOK

Irc

7

0,6
0,6
0,52
0,3
0,3
0,286
0,3
0,32
0,21
0,215
0,182
0,193



[Tpononmxenue Tabauus

3 14 s T
31 10 3963 ]
16 3104 R _

Tabnnua 7 - 3aBHCUMOCTD BEAHYHHLI B 0T BbICOTBLE NepechinKi

BuicoTa naneﬂ HA MaTepHana, M B
0,

2.0 0,7

4,0 11,0 -
1 6,0 115 _':_'r
8.0 2,0

10,0 2,5

[MTPUMEP 1 PaccunTath yaenbHbIA M BanoBbiA BbIOPOC NbLAX MpH BLITpY3Ke rpeAdepa Ha
cknan PacuetHble napamerpsl nprseaAcHsbl B Tabanue I1 1 1 (ITpunoxenunel)

5 1 Tlepecbinka yran

CyMMapHas Macca TBepAbiX YacTHL, BLIACHAIOWMXCA [MPH MPOBEACHUM BCEX BHAOB
[Orpy304HO-pasrpy30MHbIX paboT B Kapbepe, onpeaenserca no Gopmyne

Ma=IG Ke Ks B @'y o (1-m) 107, t/rox (4)

rae Gy - YRENLHOE BbIACACHHE TBEPAIX HACTHU C TOHHB! OTTPYXAEMOr0 (AEPETpYXaemMoro)
yraa, r/T (npuunmaerca pastbiM 3,0 r/r [4-8)),

I1,- KonxuuecTBO OTrpYXaemMoro (neperpyxasmMoro) yras, T/roj,

] - CTENeHb YNaBAuBaHHg TBEPAbIX YACTHL B NbUICYAABAHBAOLICH YCTaHOBKE,
AON8 €OUHULL) - ORpEAEnseTcs MO KaHHbBIM (aKTH4YEeCKHX HamepeHul B [9] npenioxeHbl nath
cnocobo  Gopubbl ¢ nbieHHEM nosepxHocTed  Ecny  cpeacTsa  NBUIENOAABNEHHA  HE

HCTIOAB3YIOTCA, TO KOIQ(DULIHEHT 1) cneayeT BubIOpaTh paBHLIM
Ins pacyera HopmatHsoB [1[IB cymmapnasa Macca Tsepasix 4acTul (r/c), BLLACNAEMBIX NpH

NOrpy30YHO-Pasrpy3ouHbIX paboTax, onpenensaercs no popmyne
Mn =K3 K4 Ks B q"ya Iy (1-m)/3600, ric (5)

rpe I1,- MaKCHMAaNbHOE KONHUECTBO OTrpyXKaemMoro (neperpyxaemoro) yrag, /4
CyMmapHas Macca TBEPAbIX HACTHU, CRYBAEMBIX MpH TPAHCTIOPTHPOBARHH TOPHOH MacChl
OTKPLITHIM JIEHTOHHbLIM KOHBEeHEpOM, onpenenseTcs no Ghopmyne

M=3,6 K3 Ks W L 1y T(1-n), /roa (6)

rne Wy- yaenbHas CHyBaeMOCTb TBEPABIN HACTHL C JICHTOYHOTO KOHBeHepa (NpHHK:taeTCs

pasoii 3 10° kr/(M? ¢) [10]),
L- wrprHa KOHBEHREPHOH NEHTHI, M,
| - ATHHA KOHBEHepa, M,
y- K03 PHUHEHT HIMENBLUEHUA FOPHOR Macchl (MpUHUMaeTcs paBHbiM 0,1 [11]),
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T - ronosoe konu4ecTso pabouux vacos, w/ron
Ans pacueta HopmaTuBos [1[B cymmapHas Macca TBEpPABIX wacTHu (r/C), CLAYBAEMbIX npx

1PaHCIIOPTHPODAHH  I'OPHOR  MACCLI OTKPLITLIM ACHTOMHLIM KOHBEREPOM, onpeaenfercs no
Gopmyne

M=Ky Ks W, L 1y (1-n) 10°, e (7)
[ipn pasrpyike-norpy3ke yrna BHe Kapbepa pacdeT BbiGpOCOB A0NKEH NPOBOAKTCA MO
Gopmynam (1-2) )

[NPHMEP 2 PaccunTate BbIGpOCH! TBEPABIX HAaGTHL MPK MOFpy3Ke YrAs PacueTHble
napamerps! npuseaens! B rabauue I1 1 2 (Ipunoxexuel)

6 Cknagnl, XBOCTOXPAHHHLLA

[IpH XpaHEHHH NLINAUIMX MATEPHANOD ANS pacyeTa CAEAYET NPUMEHATL hopMyay:

Mup=Ks Ks K¢ K7 q Fpas + Kq¢ Ks K¢ Ky 0,11 q (Fm-Fp.ﬁ) (1-nn), r/c {8)
a IUisg pacueira BanoBsbiX BbiOpocos
n,.,p"*:o,“ 8,64 ]0.2 K4| KS Kﬁ K'] q F“n (1-1‘[) (T'TI'T(;), T/I"OJJ. (9)

rae My, - yaenbHbifi BoIGPOC BpenHOro seuiecTsa (MbIAH) B NPOLECCE XPAaHEHKA MaTepHana,

r/c,
[1yp - BanoBLiA BLIGPOC BPEAHbLIX BEWECTB (NbINK) B NPOLIECCE XPAHCHHA MATEPHANE, T/TOA,

K¢ - x03Q(HIHEHT, YUHTLIBAIOWKA NpoQuabL NOBEPXHOCTH CKAAAMPYEMOro MaTepuana,

onpenenseTca Kak orHoweHne K¢ = Fuae / F"‘"z’
Fan - NOBEPXHOCTD NbLNEHHA B nnane, M° OnpeaenaeTca rNasHLIM TEXHONOOM NO rernNaxy

npeanpratThs [12},
Fusxe — QakTvyeckas nnowanb nosepxHOCTH CKNAAKPYEMOTO MaTepHana npH MakCHMAaNnbHOM

JAfONHEHHH  CKnapa, M°  Onpeaensiercs rNaBHbIM  TEXHONOIOM NPEArNpPUATHA Ha OCHOBE

XapaKTepUCTHK mMatepuana [12],
Foas - naowans B NaaHe, HA KOTOpOH cuc:‘rcmg'ruqccxu NMPOUIBOAATCA NOrPY30HHO-
pasrpylounbie paboTel (He pexe l-ro pasa 8 HCACNO), M OnpeaenseTca rnaBHbIM TEXHONOrOM

NPearipHATHA )
q - MAKCUMAILHAS YAENAbHAR CAYBAEMOCTDb NbIAY, I/(M™: C), MOAYHUHACTCA CTENEHHOMY 3aKOHY

131, [14]
) [T - obLyee BpeMsa XpaHEHHA MaTEpHana 3a pacCMaTpHBACMbIR NEPHOA, B CYTKaX,
T. — uncno avedl ¢ ycToRYHBLIM CHEXHbIM NOKPOBOM,
T, = 2T° (uac) / 24 - wuucno nauedr c poxaeM, rie T°, (vac) ~ cymmapHas
1POAOKHTENLHOLTL OCAAKOB B BHAC I0XKAA 33 PACCMAaTPHBAEMbtH NEPHOA B Yacax
Unucno aHed CO CHEroM H HdCOB ¢ HOWAEM 3anpallHBacTCA B TEPPHTOPHANLHOM OpraHe
COCKOMHKTETA 10 MHAPOMETEOPONOTHH NHOO ONPERENRETCA COTNACHO CNPABOHHHKAM N0 KNHMATY

g=a v, mr/ (M c) (10)

rae q - yAesnbias CAyBacMOoCTh MbUIH, mri(m? ¢),

L - CKOpOCTb BETPA, M/C,
a U b - amMnyprueckie KOIQQUUHEHTLI, 3aBUCALLHE OT THNA MEPErpyKaeMoro Marepuana

(Tabnuua 8), [2]
PesynbTaTbl MAaTeMaTH4CCKOA 00paloTkn ANR HECKOMBKHX BHROB NEPErpyXacMoro

maTepqana npuseacks B Tabanue 9
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Tax xax yaenbHas CAYBAEMOCTb C TEYEHHWEM BpeMEHH CHHXAETCs H3-3a obenHeHHS
MOBEPXHOCTHOTO €104 MaTepHana nbieBoA QpakiuHE, YTO €CTECTBEHHO C TEYEHHEM BPEMEHH, H
IPHBOAHT K YMCHbLUICHHIO NBIACYHOCA, TO B pacuyeTHbie GOPMYNbl BANOBLIX W yAEAbHBIX BLIGPOCOS
(8) u (9) sowen spemeHHbIR KOdbdHUNEHT 0,11 - nonpaBouHbIR KOIGDHUUMEHT HA yMEHbLIEHE
YRAENbHOH CAYBAEMOCTH C TEYEHHEM BpEMEHH [2]

Tabnnua 8 - I[Iapamerpnl, onpegensiouide YAEALHYK CAYBAEMOCTL € IOBEPAHOC T
CKAAA0B

HauMeHOBaHHE neperpyxaemMoro ITapameTps! Wcenenosato B
w/n MaTepHana - a | b
DYAbl) CMELIaHHbIE

2 | Men 0,00580 3,488 BHUUBTT

3 [lTecok | B 0,00087 14,199 ___E_H_HHB"I‘ j
4 | CMech nopoa (IOPCKHE I'IMHBL, NECOK, MEJT 0,01370 2,328 BHUUBTT ﬂ
5 OKHCNeHHblE pyasl o 0,02370 12,356 | BHUMUBTT
|6 | KameHusI# yrons 0,10850 2,9195 | HUITUOTCTPOM
HHUHOTCTPOM
| 8 | MNecuano-rpasuitnas emech (II'C) BTHUCM

Tabnuna 9 - 3aBHCHMOCTL BEAHYHHLI  OT CKOPOCTH BETPA W POAA XDPAHLIMNLS
maTepHasos nNpu yeaosuu: Ky=1; Kg=1; Ky =1

Y nencHas BEAKYHHA YHOCA NBUIH B 3aBHCHMOCTH OT NEPErpyxaeMoro MaTepHaia,
Ne 1 Ckopocts A 10° /(M ¢
nn | Berpa, M/C | KaMeHHbLIH yrojib uebeHb 1ecoK re
] 2

 KaMeHHbyronh |  weGen» |  mecok
6

1 0,0017 4,7 10° 0,000076

2 0,0130 0,00087  ]0,0012

3 0,0048 0,006 _

4 0,016 0,0188 i
5 12,5 1,570 0,2000 0,041 0,046 }
6 0,3600 0,088 0,094 ]:
7 0,168 0,17 |
8 4 (6200 108500 0,293 0,293 '
9 145  |8700 12000 [ 048] 0,47 '
0,75 1 0,71 |
116 120280  ]2,8400 1,61 11,47 ‘
12 4,5000 3,01 12,72

13 [8  |46,970 6,7200 5,39 4,62

14 9,6000 74 |
s {10 9.0  113,1000 11,2 -
6 jn e 11739%0 16,4 |
17 12 296 [23) |
18 | 13 41,4 1317 ]
19 |14 | 240,65 35,7000 56,5 42,6
120 |15 294,35 | 44,0000 75,5 |56




16

Mpumep Ans webns npu U, =Swm/e q=1,6510"r/ (M? ¢)
Ckfmagbl M XBOCTOXPAHHAWLIA DACCMATPHBAIOTCA KAK PABHOMEPHO PAaCnpeAcieHHbIE
HCTOYHHKH NLUICBBIACNEHHHA

[TPUMEP 3 Paccuuraib ynenbubii 1 Banosbil BLIGPOC MbUIH NPH CTATHYECKOM XPaHEHHH
yr/is B OTKPbLITOM CKnafte PacueTHbuie napameTpsl npuseacHsl B Tabauue [T 1 3 (TNpunoxeruel)

7 Kapoepo!

Bb16poc 3arpa3uaioulx 8ELWECTB Ha kapLepax NPoHCXOMHT NpH paboTe aBTOTpAHCNOpPTA, NPH
BbIEMOMNO-NIOI py30UlibiX, DypODLIX W B3PLIBHBIX paborax

[sHxeHHe apTOTpAHCNOPTa B Kapbepax o0ycnosansaet BhiACHHE NBIAN, & TAKKS rajlos oT
NBHraTeNEH BHYTPEHHEr0 CrOpaHHA [lblnb BHLIAENAETCA B pe3yNbTaTe B3AHMOACHCTBHA KOMEC C
NONIOTHOM JOPOCK U CALYBA €€ C NOBEPXHOCTH MATEpHANA, FPYIKEHHOr0 B Ky308 MalllK Kbl

Boi6poch! AbLIIM K TOKCHYHBIN ra3oB npy paboTe KapbepHOro TPAHCMOPTA PACCYHTLIBAKOTCS
cornacHo [16]}

7 1 Byposbic pabdoibl

CymMMmapHas Macca JBEPULIN “aCIHL, BLIACAAIOUMXCA Mpu paboTte OypoBbIX (raHKOB,
onpeaensetcs no popmyne (11)

Ms=0,785 d* vs p 1 K, K2 (1-n), T/rox (1

rae d-anaMeTp OypHMbIX CKBAXKHH, M,
V6-CKOPOCTh OypeHHs, M/Y,

P-NNOTHOCTb NOPOAULI HAK YTAS, T/M?,
T-ropoeoe xonuuecTso paboyux Hacos, Wroa,

N-3(h(hpeKTHBHOCTL CPEACTB NMbUIEYNABNHBAHKSA, RONA CAWHHLBI,
I{|-conepxanne noiiesod Gpakuud o OypoBOoR MEAOYH, AOAA EAHHHMLUBLL (NPUHHUMACTCK

pasHbiM G,1 [17]),
K,y-m0ns Nbinn (01 BLei MACCh NbLAEBOA (PPaKUHK), NEPEXOARULAN B a3P030Nb (NPHHHUMACTCH

pasnoh 0,02)
Ilns pacuera HopmatneoB [1[IB cyMmaphas macca TBEpAbIX HacTHL (r/C), BLIACRAIOWMXCA
npu pabore 6ypoBbIX CTAHKOB, OCHALUEHHBLIX CHCrEMaMi MbUIEYNaBIHBAHHA, onpelenscrcs no

(hopmyne
Mg =0,785 d? vg p K; K (1-m) 10°13,6, r/c (12)

[TPUMEP 4 PaccuuraTb BbIOpocbl TBepAbix uacTHL npH Oypossix paborax PacdeTHole
napame1pbi npuseaeHbl 8 1a6anue I1 1 4 (Ilpunoxennel)

7 2 Bipuisuspte padboTu

3arps3HEHHC drMoc(epHOIO  BO3AYyXa NpH  B3IPbLIBHBIX paboTax NPOMCXOAHT 3a CHET
BbINENEHAS BPEAHBIX BELLECTB 3 NbUIEra30Bore 06naxa  BbiAeNEHHA ra30B U3 BIOPBAHHOA rOpHOF

maccel [18]
Muerazosoe 061aKo - MFHOBEHHLIA 3anN0BbIA HEOpraHK30BAHHDbIA BLIOPOC TBEPAbIX YaCTHU

H Harpe€ThlixX ra3oi, pKRioyas OKCHA yracpona 1 OKCHADLI alora
Biopuanuas ropuas Macca - MOCTOAHHO ACHC1BYIOWMA B TEHEHHE NECPHOAA €€ IKCKABALIHH

teOpraliM30BaHHbIA HCTOYHHK BbIOpOCA OKCHAA yraepoaa



7 2.1 Onpencaciine 0CHOBHLIX NAPAMETPOB NLIIEra30BOro 00naxa

Pacuyer OCHOBHBIX napameTpoB nbinerasosoro obnaxa (IpOM3BOAMuTCHS HA MOMEHT eI
MAKCHMAJILHOIO PAa3BUTHA NPU COXPAHEHHU AOCTATOMHO YETKHX OUEPTaHuU]
O6bem nuinerasosoro obnaka (Vy ) paccunThiBaeTCa NO IMNUPHUECKOH dopmyne

Vo=44000 A'%® M (13)

rae A - KOMTHYECTBO B3OPBAHHOMO B3IPLIBHATONO BELWECTRA, T
Pacuyer Vo moxer GbiTb OCYUIECTBNCH NO YNPOWEHHLIM (hOpMYnaM

npUA<S3T Vo= 47890 (A-0,062) (14)
npy3T<A <30T Vo =357580 (A - 0,62) (15)
npu A >30T Vo =69220 (A -6,2) (16)

Temneparypa razos 8 obnaxe (Tp) paccuuTnisaerca no popmyne
To=T.+ AT, °C (17)

rae T, - TeMnepaTypa OKpyKaloulero Bosayaa, 'C,
AT - neperpeb nbinerazoBoro 00naka OTHOCHTENLHO OKPYXAIOIUEro BO3AyXa, C
(onpenensercs no tabanye 10)

Tabnuua 10 - 3naveune AT B 3aBHCHMOCTH OT KOJHY4ECTBA B30PBAHHOM0 B3IPLIBYATOIO
BEUlECTBA

100
4,80

| S0_| 60 | 70 | 8 | 90
579 | 224 | 282 | 3,44 | 409

3Ha4YCHHR OTHOCHTENLHLIX NMOrpelIHOCTER npu onpeaeieHuy 00veMa MMbINMEra30oBOro 0314Ka
coctassoT 0o 10%, remnepatyps! - He donee 5%

7.2.2 Pacuer BLiOpocos Bpeanbix pewyects B atmocdepy npH 83pLIBHLIX paboTax

PacyeT cymMMapHOR Macchl BpeasbiX BELECTB (TBEPABIC YACTHLBI U rassl), BulbpachiBa:i 1bix ¢
nbINeras’onsiM 061aK0M 3a npenens! paspes’a Npy NPOH3IBOACTEE OAHOIO B3pLIBA, ONPEAENAETCs 1O

Gopmyne
M=K q"y A (), T (18)

rae K-Gespazmephbifi kK03d(QHUHEHT, YUHTHIBAIOUHA FPaBHTAUHOHHOE OCEAAHHE BDEAHBIX
BELUECTB B NpeAenax paspesa ({nA TBEPAbIX YacTHL NpHHUMaeTcs pasHbiM 0,16, ans rasos - 1,0),
Q ya-YASNBHOC BbIAENEHHWE BPEAHLIX BELICCTB NpPH BIPLIBE | T BIPBIBYATHIX BellecTs (BB),

/7]
A- KONHYECTB0 B3opBaHHoro BB, T,
N-3(Q(PEKTHBHOCTL CPEACTB NLINENOAABACHHA, AOAR EAHHHUL!
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[Ipy nposefenun BIPLIBHEIX PaboT ¢ NPHMEHEHHEM CPEACTB NbUIEra30MO0ARBACHHS MOTYT
OLITL NPHHATHI CAEAYIOUHE 3HAYCHHUA 1)

-npu rugposadoike ckpaxcHH 11=0,6 ana TeepabIX wacTHl ® ©1=0,85 mna raszos,

-NIpH rHAporeneBoit 3aboitke - cooTsercTaenHo 0,50 u 0,85,

-ANs OOBOAHEHHLIX ckBaxxHH N=0,5 AN TBEPALIX YACTHUL

[ns onpenenenns snauenuit q°y, NpenBapuTeNbHO PACCUHTHIBACTCS YACABHBIN pacxos BB ua

> BIOPBAHHOM’ MACCHI 10 hopmysne

| M

A=1000 A/ V, ., krim® (19)

rae Vew - 06beM B30PBAHHOK COPHOHR Macehl, M (IpHHHMAaETCA NO AAHHLIM MapKiteRnepcKoH
B2 13);

3Ha4eHna q'y, TBEPAbIX YACTHU W OKCHMAA YIJIEPOAA ANS PasTHyHbIX BHAOB BB ¢ yueToMm ux
yAENLHOTO pacxona npuseAchbl B Tabanuax 11 v 12 [Ina okcnpos azota q'y, NpHHHMaeTCH
paBHbiM 0,0025 /7

KonuyecTBo BbLLAENAIONIEIOCS M3 rOpHON MAacchl nocne B3phbiBA OKCHAA YIIEPOAa CleAyeT
npuHnMaTh paBhbiM 50% OT ero BbIOpoca ¢ NbINErazoBbiM 06NAKOM:

M®., =0,5 M%,, T (20)

CymMMapHas MacCa BblACNSOWMXCH U3 FOPHOR MACCh! IMOCNE B3pblBA TBEPARIX MACTHU H OKCHAOR

a30Ta MPUHHMAETCR pasHbIM 0
Jinsi yKpYNHEHHBIX DPacyeTOB BafioOBbLIX BHIOPOCOB OpH MAAHUPOBAHHH M OTYETHOCTH MO

onpaHe aTMOC(EPHOro BO3AYXa KONHYECTBO Bbi6pachiBacMbiX BPEAHLIX BELUECTB ONPEACNAETCA C
yUETOM MpPUBEAEHHS BIPHIBYATHIX BELECTB K rpaMMOHKTY 79/21 no gopMyae

M, =a K q'yn A; (1-n), t/ron (21)

rac a- bGespasmeptibtii KOIPPHUHEHT, YUHTHIBAOUHA BBLIACACHHA BPERHLIX BELIECTB H3
B3OPBaHIION FOPHOH Macchl (U1 OKCHAA Yraepoaa NPHHKUMAETCA PABHLIM 1,3, AN TBEPALIX YACTHI

M okcuaos asota - | [19]),

qya - YAENbHOE BLIACACHHE BPEAHBIX BEWIECTB MpH B3pbiBe 1 T rpammounta 79/21, 1/t
(pUKHMAeETCA B COOTBETCTBHH C AaHHbiMu Tabauu 11 u 12);

A, - 0OLHI pacAOA B3PbIBHATHIX BEILECTB, T/TOX

[Ina onpenenenna q'y, no tabauuam 11, 12 npeapapuTeabd0 HAXOAHTCA yAC/AbHbIRA 'Pacxon

BB (4, xr/m’), puBeaeHHbIX K rpaMMOKHTY 79/21, no Qopmyrne

A=(A; Py + Ay Pr+  + AL PY 10’ Ve, kM (22)
rue Py, P2, , P, - 6e3pasMmepHble ko3 (hHUMEHTH, Y4YHTHIBAIOWKE paboToCnocobHoCTD
B3PLIBUATHIX BelWwecTs, 0003HAYEHHBIX MHACKCAMH , 2, , n (NpHHMUMAETCA B COOTBETCTBHK C

naHHbIMK Tabnuus 13
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Tabnuua 12 - Yacasuoe suigencHite okciaa yraepoaa #a 1 T BB nput B3puIBHBIX

paborax

YnensHubii
pacxoa

YaenbHoe BbiAENCHHE q'yz ANA pa3AHuHBIX BB, T/1

npouHe

0,037

0,032
0,028

0,024

0,021

0,018

0,0} 6

0.014

0,012

0,010

0,009

0,008

0,007

0,006

0,005

0,005

0,004

79/2) 30/70
005 [ olo4 | 0040 [ 0009
010 | 0076 | 0037 | 0,007
0,005
0,029 0,004
0,027 0,004
040 [ 0012 | 0023 | 0002
0,002
0,002
0,001
060 | 0003 ] 0017 | 000l
065 ] 0002 | 0058 | 0001
070 ) 0002 | 0014 | 000l
_ 075 ] oot L 0013 | 000l
08 | ooor | 0012 | 0001
08 1 oo0r 1 ooil | 000l
0% o001 | 0010 | 0,00l
09 ot ooor [ 0010 [ 0,00
100 ooor | 0009 [ 0001

0,003

0,003

0003




Tabmuua 11 - Yaensnoe Boiaenentitie Teepabix yacTiit 5a 1 v BB npu B3puiBHBIX paboTax

Y pens- YAenbLHOE BbIRENEHHE q y, MUl pa3NiHyHeix BB, 1/T

Bbl}

pacxon l:pam- HUrpa- I pam [ pam- I 'pany- l ['pam- I'pam- ['pany AMMO- I EH}- f“pam-

BB, MOHHT HHT ~-MOHHT MOHHT JIOTOJI MOHan | MoHan A-8 | -nut A6-8 | Han Bono- | nuT AC-4 | Monan A-50
Krim>, A 9/21 ['panynur | 30/70-B | 50/50-B | A-45 yCTOMYH-
AMMOHHT M BbIH
Ne 6 XB _ -

0,05 0,148 0,151 0,155 0,148 0,153 0,143 0,143 0,145 0,146 0,147 0,150
0,10 0,088 0,092 0,096 0,088 0,094 0,082 0,082 0,084 0,085 0,087 0,090
0,15 0,069 0,074 0,079 0,069 0,076 0,062 0,062 0,065 0,066 0,068 0,072
0,20 0 061 0,067 0,073 0,062 0,070 0,053 0,054 0,057 0,057 0,060 0.065
0,25 0,058 0,065 0,072 0,058 0,069 0,049 0,049 0,053 0,053 0,057 0,062
0,30 0,057 0,065 0,074 0,058 0,070 0,046 0,047 0,051 0,052 0,056 0,062
0,35 0,058 0,068 0,079 0,059 0,074 0,045 0,046 0,051 0,052 0,057 0,064
0,40 0,060 0,072 0,085 0,061 0,079 0,045 0,046 0,052 0,053 0,059 0,067
0,45 0 063 0,077 0,094 0,064 0,086 0,046 0,047 0,054 0,054 0,061 0,071
0,50 0,067 0,084 - 0,104 | 0,069 0,094 0,047 0,048 0,056 0,057 0,065 0,077
0,55 0,072 0,092 0,117 0,074 0,105 0,049 0,050 0,059 0,060 0,070 0,084
0,60 0,079 0,102 0,133 0,080 0,118 0,052 0,052 0,063 0,064 0,076 0,092
0,65 0,086 0,114 0,152 0,088 0,133 0,054 0,056 0,068 0,069 0,082 0,102
0,70 0,054 0,128 0,174 0,097 0,151 0,058 0,059 0,073 0,075 0,090 0,114
0,75 0,104 0,145 0,201 0,107 0,173 0,061 0,063 0,079 0,081 0,099 0,128
0,80 0.116 0,164 0,233 0,119 0,198 0,066 0,068 0,086 0,088 0,110 0,144
0,85 0,129 0,187 0,272 0,133 0,229 0,071 0,073 0,054 0,097 0,122 0,162
0,90 0,144 0,214 0,317 0,149 0,264 0,076 0,079 0,103 0,106 0,136 0,184
0,95 0,162 0,245 0,372 0,167 0,307 0,083 0,085 0,114 0,117 0,152 0,209
1.00 0182 0,282 0,436 0,188 0,357 0,090 0,093 0.125 0,130 0,170 0,238




Tabsrua 13 - 3navenus nepesoaHOro KodYppuuneHra Aan paanyusix BB

BB P ]
4
B

0,79 ) -
0,80 * ‘.
0,89 " |
0,90 -
0,98 T
1,00 |

IpamMMOHKT 79/21 1,00 —
CpammonuT 50/50- 1,01 N
["'pamMMoHan A-50 1,08

Fpanynnt M ,13 _ ]
Hraanur 1,13 |
["panynoron 1,20

FpammonuT 30/70-B 326‘1— . _ '_
L0

o —

[IPUMEP 5 Paccudtarst BeIOpOCH BpeAHBIX BEWECTB NpH B3pbIBHBIX paboTax Pacyerksic
napaMeTpbl npusenexnl B Tabnuue 11 5 (Ipunoxenue 1)
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CNUCOK HCNOJL3OBAHHBLIX HUCTOYHUKOB

} Pazpaboixa meponpnaThii N0 CHHKEHKIO BPERHBIX BbI0pOCOB B aTMOCOEpy NpH rpy308bIX
orepaluax C CblllyqdMH rpysamu B peunbix noprax Oruer HUP Apx. Ne 74954 - Canxr-
[Terepbypr Jlenrunpopeutpaiic, 1991

2 BpemenHble MeTOAMMECKHE yKalaHHS NO pacueTy BHIGPOCOB 3arpA3HAIOLIAX BELIECTD

(nbln) B aTMOCQEpy NpH CKIAAMPOBAHHK H NEPErpy3Ke ChIMYYHX MATEPHANOB HA MPEANPHATHAX
pedHoro pnota Kasukaes J1 M - Benropoa BTUCM, 1992 -35¢

3 Bpemennoe Me10AMYECKOE DPYKOBOACTBO MO  ONPEACNEHRIO neineobpasyroues
cnocoOHogTH waxtonnacros / U um A A. Ckouunckoro-M, 1975 -13 ¢.

4 BpemenHoe pykosoacTso no 6opsbe ¢ nbLbIo Ha YroMbHbIX paspesax -M  Heapa, 1972 -
39¢

> Hpawkun BC bopuba ¢ nbubio W rasamMu Ha yronbHeIX paspesax.- M Hepapa,
1980 -150 ¢

6 Huxnrnn B C, burkonos H3 TlpoexrnposaHue BeHTHNAUMH B Kapbepe - M
Henpa,1980 -171 ¢

7 MetoanueckHe yKaz’aHHA [0 TFHCHEHUYECKOH OUCHKE NpeanpHATHH  yronesHoit
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[puaoxkenue 1

[1PUMEPD! PACYETOB BbIBPOCOB BPEAHDLIX BEULECTB B ATMOCOEPY

[MPUMEP 1 Pacuer yAenbHOro 4 Banosoro BbiOpoca NBUIM B npouecce NEpPerpys3kKH yris

rpefidepHbiMY KpanaMu ¢ IPOUIBOAUTEALHOCTLIO 330 T/uac

Tabnuua Il 1l 1

Ne | HauMeHOBaHKe HCXOAHBIX | HCNONb3yeMBIX B pacyeTax
n/n | faHHbIX TexHonoruve-
CKHE JAHHbIE | NleperpyxaemMom

MATCDHAJIC

l [lacnopThan
NPOU3BOAUTEABHOCTD

rpeiidepa.
a) TOHH B 4&¢C

350

&
o

ConepxaHue NbiiH 0 - 200 MM K,

Conepxanne NbiJIK,
nepexoasuiei B adpo30ib
MecTHbLIe MEeTCOYCNOBUSR

‘A

3.4 m/c K,

7 | Crenedb  3awHUIEHHOCTH -

3714 NEPECLITIKH CTOPOH K,
8 |Bnaxnoctomarepuana | 0 8% | K;
9 [Yuerkpynuocrumarepuana |  1S0-10mM [ K;
e | "

BBIFPY3KH MaTepHania 2586 A
e VR

MaTepHana B
12 | Koapduuuenr,

YHHTbLIBRIOUWHHA MOLL{HbIH

3annosbif  BLIGPOC  NpH |

na3rpy3Ke caMoceana Ko

[loncrasnas panusie tabauubl 112 B Gopmynnt (1) u (2) onpepennM yaenoHbifi H BajloBbL

BEIOpOC NLLIH

M =0,03.0,02 1,2 1,00,7 0,5-0,4 0,157-1,0 126 10°/3600 = 0,55 rrc,

M,=0,03 0,02 1,2 0,7 0,5 0,4 0,157 1,0 126000 = 2 1/rox

i
(W

3HayeHue HCXOAMBIX  AaHHLIX, | O603HAYEHHA H 3HAYSHI A
HCNONb3YEMbIX B
HaxHble 0 | pac4erax napaMeTpos

RIS

—t e S -

126000 G,
Kosbduuuent  38rpysku -
velidepa 3
[IponIBOANTENLHOCT -
veAdepHoro KkpaHa 0,36 x 350 G,
10-200mMKM

126000

126

10,03

0,02

— P —_

),2

1,0

——a o — — amd

0,7

—_— e ——

0,5

0,157

0,4

1,0
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NPHUMEP 2 Pacuet Bri6pocos npH nepechinke yrns
[Torpyska yrjis ocywlecTBAfeTCs OTKPLIThIM NIEHTOUYHBIM KOHBEHEPOM, LIHpHHA KOTOpOro - 1,8 M,

anrHa - 200 M, rogosoe xonnuectso pabouux vacos - 500, BricoTa nepechina - 2 M KonH4ecTBO
OTrpy>xaeMoro yras BnaxHocTeio 7% cocrasaser 110000 t/rom, MakCHManbHOE KOJIKYECTBO
OTrpyxaemoro yrns b Teuenne uaca - 300 T [IlsinenonasneHue npu norpyske yras He
npuMeHseTcs [ns MECTHOCTH, rae pacnonoxer NyHKT NOrpy3KH, XapakTepHa 4acTO NoBTOpsAeMan
CKOPOCTL BETpa 4,5 M/C

Tabnuuall ] 2
No XapakrepucTuku, 0603HaueHHs, pacyeT W 3HayeHHUA
n/mn
| KoappuuueHT, yuuThiBalOWMHA BAAXKHOCTb nopoasl, K — 1,0
2 | KoapdHUHEHT, YUHThIBAIOLIKA CKOPOCTDb BeTpa, K _ 1,2
3 KoapdHuuuenT, yquuTbHIBAIOLIHMA MECTHLIC YCNOBHA, CTEIEHb -
3aLUHLLEHHOCTH Y3/1a OT BHELUHHX BosaeicTaHit, Ky

1,0
4 KoadduumeHT, yuntsisaiomnii Bpicoty nepecoinamatepuana, B | 107

5 YaenbHoe  BbIAGNAEHHE  TBEpPALIX  4HacTHUL € TOHHBI

neperpymaeMoro yrag, q'y, r/t 3,0
6 O(PHeKTHBHOCTL NPHMERAEMbIX CPEACTB MNbINENORABNCHHS, ) aons

B eAHHHLb] 0

7 | Konnuecrao neperpy acmoro yrng, g
8 | Makcumanbioe KOaH4ECTBO neperpyxaemoro yrag, Il 300
0 (Untprna koupedepHo# neutsl, L 1,8
10 | InnHa xoHBeHepa, |
Il ["onosoe konuyecTBo pabouux vacos, T

CyMMapHas Macca TBEpAbIX HaCTHLL, BLIAENAEMBIX NPH NOTPY30YHO-PA3rpy304YHbIX paboTax
M,=12 1,0 1,0 0,7 3,0 110000 10 = 0,28 t/ron,
M, =12 1,0 1,0 0,7 3,0 300/3600=0,21 r/c,

CyMMapHas Macca TBEpAbIX YaCTHL, CAYBaeMbIX MpH TPAHCNOPTHPOBAHHUH TOPHOH Macchl
OTKPbLITHIM JIEHTOUH{LIM KOHBEHEPOM

M,=3,6 1,2 1,0 3 10° 1,8 200 0,1 500=2,33 1/rog,
Mc=12 1,03 10° 1,8 200 0,1 10°=1,30r/c
CymMMapHas Macca TREPAbIX YaCTHL, BbIACAAOUMXCA IPH NOTPY3KE YIAs
M=0,28 +2,33 =2,61 1/rona,

M=021+130=1,51r/k,
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ITPUMEP 3 Pacuer yRenbHoro v anoBoro sbibpoca nbitk B MpoUecce XpaHEHHA Yris B OTKPbITOM

cKnaac

Tabauualll 3

No | HaumeHoBaHHEe HCXOAHDLIX

n/ | AaHHbLIX Texnonoruye- | HaHHble o
m CKHE AAHHbIE | eperpyXxacMoM
MaTepHane
l 5
1 | Ctenerb 3aUMALUEHHOCTH OrkpbiT ¢ 4-X
cKiana CTOPOH Ka
K

Yuer kpynHocTH Matepuana | 150-10MM_ [Ky; [0,

SOMx120M | | Fy

[Inowaab noBEpXHOCTH

CKJIaAa NpH ero
MaKCUMAaANLHOM 3alI0OJTHCHHWH

[Tnowaak B nnaHe, Ha

KOTOpOH NpOH3BOAATCA
I 2
cucTemaTHyeckne paboTsl 3000 m Fpas

7 | Koadduuuenr,

| yunToiBaioumi npodub
NOBEPXHOCTH | 7200/6000 Ke

BricoTa cknana
Yron ecTecTBeHHOro 0Tkoca 40"

oM
-
ron 3,4 M/c

Il | Coysaemoctomarepuana | 142 10°r(M’c) |
12 | Onacwasckopocrgerpa | |

e Sl

CKOPOCTH BeTpa 1,38 m/c q
“

| AbIIENOAABIEHH 0

Ln
-
-
=
4

7200 M2 FHHIH:

n

3HayeHHe HCXOAHBIX AaHHLIX, | OB03HAUEHHSA W 3HAUCHMA
HCNOJbL3YEMbIX B pacueTax HCIIQJIb3YEMBbIX B

pacyerax napaMeTpon

1,2

2,

4,2 10° r/(m’ c)

1,38 M/c

0,23 10 °r/(m” ¢)

0
15 | Obuee BpeMs XxpaHeHHS | - T 270
" Hucno aHel ¢ yCTORYHBBIM
CHEXHbIM NMOKPOBOM 120 Te 120
17 | KomuuectsouacoBcpmowaem [96 | [T, |8

[loacraBnas nanHwvie Tabnuust T113 8 popmyan (8) n (9), onpenenydM yHenbHLIA H BanoBbil

BbIOPOC NbINHK

Mg =10 0,6 1,2 0,5 0,23 10° 3000+1,0 0,6 1,2 0,5 0,11-0,23 10° (6000-3000) (1-0)= 0,28

r/c

-

M,=0,11 8,64 102 1,0 0,6 1,2 0,5 4,2 10° 6000 (1-0) (270 -8 - 120) = 12,24 1/ rox
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[IPUMEP 4 Pacuer Buibpocos TBepabix uyacTru npu 6yposbix paborax

[Ipu paborte OypoBoro cranka, He OCHAIMEHHOrO CHCTEMOH MbLICYNABIHBAHUA, nuaucn:; GypuMBIX
ckBaXXHH pasBeH 0,25 M, ckopocTb Oypenusa - 12,0 M/4, nnoTHocTs nopoas! - 1,8 T/M° [Conosoe
koauvyecTso pabounx yacos 6yposoro craHka cocrasnser 520

Tabnuua lll 4
No | XapakTepucTuku, 0603HAYEHUR, pacyeT 3HaueHHe
1/
I :
| | [namertp 6ypumsIx CKBaXHH, d M lo2s
2 | CKopocTb OypeHH4, vg IE-
3 | IlnoTHocTb mopoast, ¢ ™ |18
4 ["'opoBoe konunyectso pabouux yacos, T
5 DddeKTHBHOCTE CPEACTB NbiNeynaBikBaHHA, _
6 | Conepxxanne noinesoht Gppakuun B 6yposoh menoun, K, m-
7 Hons nwinu  (oT Bcek Macchl nbineBo  ¢dpaxuun),

nepexoasaas B aspo3ons, K - 0,02

CyMMapHas macca TBEpAbIX HacTHU, BLIACAAIOLLKXCA NpH paboTe 6ypOBOro cTaHka
Mg = 0,785 0,252 12,0 1,8 520 0,10 0,02 =1,10 T/rox,

Ms = 0,785 0,252 12,0 1,8 0,10 0,02- 10° /3,6 = 0,60 r/c.

[TIPUMEP S Pacuet BslOpocoB BpeaHbIX BEWECTB NpH B3IpHIBHLIX paboTax

Konx4ecTBo B3pLIBYATKH, HCNOAL3YEMOA NpPH NPOH3IBOACTBE ONHOrO B3phiBa, cOCTaBHno 1,3 T, B
Tom yncne ammoxuta [TXKB - 0,19 T, ammonunia 6 XXB - 0,89 1, rpanynotona - 0,18 T, rpammonuTa
30/70 - 0,05 T O6beM B3opBaHHOHK Macchl paBeH 5800 M, [Ipy B3phiBHLIX paborax cpencTsa
NbLIENOAABACHHUA HE NPUMEHAIOTCH

Tabanua Il 1 35
Ne | XapaktepucTuicn, 0603Ha4eH A, pacyeT Eannnua 3HauexsHe
n/

e
L

KonuuecTso B3opsaHHoro BB, A

N
l
2 | Obbvem B3opBanHO ropHOH Macchl, Vi 5800
3 | YaenoHbiii pacxoa BB na 1 M’ B3opBaHHO# Maccht, A Kr/M 0,22
4 | YaenbHoe sbimeneHue BpeAHbIX BewecTs npu B3phise 1 T BB,
Qya T/T |
a) ammouunTa [1XKB 0,0598
6) ammonuTa 6 JKB 0,0598
B) rpaHynoTona 0,0696
r) rpaMmMonuTa 30/70 0,0726
yAeNbHOE BblAENECHHE OKCHAA YTNEpOaa
a) ammonuTa [DKB 0,022
6) ammoHuTa 6 JKB 0,022
B) rpaHy/ioToNa 0,022
r) rpammonuTa 30/70 0,030 |

YAENbHOE BhIJCNEHHE OKCHAOB a30Ta 0,0025




[pononxenue tabnvub: 11 | 5

Konu4ecTso B30pBaHHLIX padfiHuHOoro suaa BB, A
A, ammounTa IDKB
Az ammonuTa 6 XKB
A3y rpaHynoTona

A4 rpaMmonnTta 30/70
bespa3MepHbIH KO3(PPHUHKEHT, YYHTBHIBAIOLUH Y
rpaBUTAUHOHHOE OCEJAHHE BPEAHBIX BEUISCTB B npenesax
paspela, K

IS TBEPABIX YACTHLL

A3 ras’os

0,19
0,89
0,18

0,04

YbHEKTHBHOCTS CPEACTS NEIIENOAABNEHNUA, ROAS €AMHKLIbI

CyMmaphas Macca TBEpPAbIX 4YacTHU, BbIOpaCchIBAGMLIX € NbLAETra30BhIM 00nakOoM 33 OpeaciL!

pa3pesa Npy NPOK3IBOACTBE OAHOMO B3PKLIBA

M." = 0,16 (0,0598 0,19 + 0,0598 0,89 + 0,0696 0,18 + 0,0726 0,04) = 0,013 T,

Konnuectso okcHaa yrnepoha, BuibpachiBaeMoro ¢ nuinerasoBeiM obaxoMm 3a npefens: paipesa

Npy NPON3BOACTBE OJHOTO B3pbIBA

M, = 0,022 0,19 + 0,022 0,89 + 0,18 0,022 + 0,030 0,04 = 0,029 T,

KonnuecTBO OKCHAOB a30Ta, BLIOpachIBaeMbIX C Nplnera3osuiM o6naxoMm 3a npegenbl paspesa rpu

IPOHIBOACTEE OJHOIC B3pHIRA

M,NC =0,0025 1,3 = 0,003 T,

CyMMapHas Macca BbIASNSIOHIUXCA U3 FOpHOHW MacChl Nocsie B3phiBA TBEPALIX YACTHL ¥ OKCHAOB

a30Ta
Myw =0, M, =0,

KonH4eCcTBO BLIACAAIOLLErOCH H3 FOPHOA MacChl f10C/1€ B3PbIBa OKCHAA yrNepoaa
Mru®=0,50,029=0,015T,

KonH4ecTBO BLIACAAIOWMXCA NPH B3PLIBHAIX paboTax BPeAHbIX BEUICCTB

M," =0,013+0=0,013 1,

M,*° = 0,029+0,015 = 0,044 T,

M,NC = 0,003+0 = 0,003 T
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