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1 Boegenne

Hacrosawas meToauka npegHasHaueHa /IR pacyeToB BhLACCHHH (BBIGPOCOB) 3arpAHAIOWMHX
BEWECTB B aTMOC(EPY HEOPraHH3OBAHHLIMM HMCTOMHWKAMH TMPEANPHATHH NPOMBILNEHHOCTH
CTpONTENbHBIX MaTephanos. OHa Mo3BONSET NPOUIBOLHTH pacueT MOUIHOCTH Bbigenenua (r/c,
T/ron) BpeaHbIX BelwlecTs 8 atMocdepy OT XpaHMAWWL NBIASWIMX MATEDHANOB, HA y3naX KX
nepecLInKM, NpH nepeBanouHbix paGotax Ha cxnane, npH Gyperny wypdoB U CKBAXKHKH, BIPHIBHBIX
H NOrPy304HO-pa3rpy3o4HLIX paborax.

IonyuenHble pe3ynbTaThl MOTYT GbITE HCNONB30BaHL! MPH YHETe H HOPMHPOBAHHH BLIGPOCOB®
3arps3HAIOWIMX BELIECTB OT HEOPraHW3OBaHHbIX HKCTOMHHKOB MpPEANPHATHH, TEXHONOTHYECKHE
POLECCHI KOTOPLIX CBA3aHb! C NPOM3BOACTBOM M XPaHEHHEM CTPOMTENIbHLIX MATEPANIOB, & TAKXKe B
JKCREPTHLIX OUEHKAX [NS  OMpPEACNEeHHA 3IKOMOTMYECKHX XAPAKTEPHCTHK NPHUMEHAEMOro
ofopyuoBanus.



2 CeblIKH HR HOPMATHBHbIC R0KYMEHTbI

MeTtonuka paspaGoTaHa B COOTBETCTBUH CO CNEAYIOLUHMH HOPMATHBHLIMH AOKYMEHTAMH

21TOCT 172 ) 04-77 Oxpana npupoast ATMocgepa HcCTOuHHKM M MeTeoponornyechie
daxTops! 3arpa3Henus, NPoMBILLeHHbIe BbiOpockt M MsgarenscTso crangapros, 1978

22TOCT 172402-81 Oxpana npupoasl AtMochepa OGwne TpeGoBanus x MeToaam
onpeaenenrus larpasHAioumx sewects, M Minavenscreo crannapros, 1982

2 3 3axon PO ot 04 05 99 r «O6 oxpane atMocheproro Bo3ayxan, Ne 9693,1999

2 4 3axon PO ot 191291 r «O6 oxpane okpywxaioueli NpupoAHoi cpeabt», Beaomoctu
CHA Ne 10, 1992 r, cT 457



3 Tepmuns! n onpenenennn’

TepMunnt

OnpeaencHus

3arpasuenue armoceput

flocrynnerne B atMocdepHslfi Bo3ayx HAH
o6pasoBanie B HEM BPEAHLIX (3arpA3HAIOLINX)
BEUWECTS B KOHUCHTpAUMAX, MNPEBLILIAIOLINX
yCTaHOBAEHHBIC I'OCYAapCTBOM THrHEHHUECKHe
] 3KONOTHYECKHE HOPMbI Ka46CTBa
aTmocdepHOro Bo3nyxa

3arpasusioiuee (BpeAHOE) BELIECTBO

llpumecs B aTMocdepe,  okasbiBarowan
HeONaronpuATHOE HCHCTBHE HA OKPYXNAIOWIYIO
CPCAY H 310pOBbe HACEeNCHHA

Heoprainiosanuslil HCTOUHHK BblfieNeHHs
BPEAHBIX BELIECTB (HeopraHn3oBaHHLIA
HCTOUHHK)

Hcrounux  BblREACHHA, OT  KOTOpPOro
BpEAHbIE BEIIECTBA, HE MPOXOAA YCTPOHACTB,
AONORHHTENBHO 3ARAIOWKX CKOPOCTb H MECTO
BIOpOCa, TMOCTYNAIOT HEMOCPEACTBEHHO B
atMocdepy, ecnM HCTOUHMK HAXOAUTCA BHe
MOMCILCHHS, UK Yepe3 OKOHHBIC W JABCpHblE

npoeMel  noMeweruA, He 06opynoBaHHBIX
cHeTEMON BEHTHAAUHY
Y nensHoe BbieNEHHE BPEAHOTO BELIECTBA OnpenensemMas PacHeTHbIM HIH

HHCTPYMEHTAAbHHIM METOAOM BCIHYHHA MACChl
BPCAHOIO BCLUCCTBA, BLUACAAIOMICIOCA B XOAC
TEXHOJMOIrYUEeCKOro nmnpouecca, OTHECEHHaA K

enHHHLE MaTEpHANLHOIO noxasarens,
XapakTepH3YIOWEro 3TOT NPoLece
BanoBsoe puiaeneHHe BPEAHOro BEWeCTsa BennyrHa Maccel BpPESHOro  BEUIECTBA,

OTXOAAUIETO OT MHCTOYHHKA BbIACACHHA 3a
onpeaenesHld (OTYETHBIN) NEPHOA BpEMEHH

Yreavustii 8b16p0C BPEAHOTO BEULECTBA

YacTs BeNHYHHEI YRCALHOTO BLUICNEHHA,
nonagaowan 8 armochepy Onpenenserca kak
Pa3HOCTb BEAHUHH YACNLHOIO BHIACAEHHA U €ro
yNoBJiCHHOH ¥ 00e3BpeKEHHON YaLTH

Banosni#i Beibpoc

YacTb BaNoOBOTO  BBIACNEHHA  BPEAHOrO
BEILECTBA, MOCTynawowas B aTtMocdepy 3a
oTueTHbIN nepHon BpeMeHH Onpeenserca kak
pa3HOLTD KOJIH4ECTB OTXOAALEr0 ]
YNOBJIGHHOTO BPERHOIO BEUIECTBA

* OnpeaeneHna TEPMHHOB B3aTh! U3 [2, n 2 3]




4 O6uwne noa0MkKCHNS

4.1 B Metoauke npreeactisl QOpMYbl IS pacueToB BEIGPOCOB OT CeAYIOWHX HCTOUHHKOR

3arpssHeHus BoaaywHoro Gaccelina

NEPECLINKH ABLUIALUNX MATEPHANOB,

ciylafbl, XBOCTOXpaHHAHLIA,

Gyposbie paboTsl,

B3pBIBHbIE paGOTEI

42 OCHOBHLIMM BpeJHbIMH BEWECIBAMH B BbIOpOCaX [EPEMHCACHHBIX HCTOHHHKOB
ABJAIOTCA ‘TBEPABIC HACTHULI, NPH B3PLIBHLIX paboTax Takke OKCHA Yraepoia W OKCHAsI asoTa (B
rnepecyeTe Ha AHOKCHA a30Ta)

43 Ilpu onpeaenchyn  BolaeneHuit  (BHIGPOCOB) OT HEOPraHWIOBAHHLIX HCTOUHIKLS
HCNOMB3YIOTCA PACUETHBIC METOAbLl C NPHMEHEHHEM YIAEMBHBIX [OKa3aTenedl BblACNCHHA
3arpASHAOWMX BELUECTB

4 4 Metroauka BbINIONHEHA Ha OCHOBRHHH panee paspaboTanro
HIMO «Cowosctpomakonorua» (B nacroswee spema 3A0 «HUIMUOTCTPOM») metomnkn no
pacueram BLIGPOCOB OT HEOPraHH3OBaHHBIX WCTOMHWUKOB B NPOMBIW/IEHHOCTH CTPOHTENbHbIN
matepuanos [20] Tlpu paspaborke HacToAuwlei METOAMKY paHee MOMYHCHHbIE LaHHbie Obuik
nepepaboTansl, o60GWEHBI # AONOAHEHB! C NOMOWLI0 MATEPUATOB HATYPHBIX 3amepos,
npoBoguMsix B 1990-1999 r r noppasaenchuamu 3A0 <tHUITUOTCTPOM»



S Mepecninkyn NLIASIIHX MATCPHANOD

MHTEHCHBHBIMM  HEOPTraHH3OBAHHLIMH  HCTOMHHKAMH  mbineofpa3oBaHHA  4BAAIOTCA
nepechinK® MarepHana, NOrpy3ka MarepHana B OTKPLITHIE BAroHBl, NOJMYBAroHbl, 3arpy3xa
matepuana rpefdepom B GyHKep, cchbinka maTepHana OTKpHITOR cTpyeit B cknang H T O6bMBI
nbiieBbIneneHHR OT BCEX ITHX HCTOYHHKOB MOTYT GbiTh paccunTaHbl no dopmysne (1)

M,,=K; K1 K; K4 Ks Ky Kg K9B Gy 10°/3600, r/c m
a 2iis panonsix BeIGpocos (2)
1'1.1,=K| Kz Kj K4 Ks K7 KgKoB Gm., T/ron )

rae K, - BecoBas gona nuinesoit ¢ppakuuyu B matepuane (tabnuua 1) Onpenenserca myrem
OTMBIBKH H NpoceBa cpeakreli npobbl ¢ BbiAeneHueEM Dpaxiuuy NbUTH pasMepoM oT 0 10 200 Mkm,

K - nons neinn (0T sceft BecoBoit nbinK), Nepexonawas s adposons (Tabnauua 1) Tlposepka
(aKTHHECKOro AMCNEPCHONO COCTaBA MbUAM H YTOYHEHHE 3HaueHHA Kz NpPOH3BOAHTCA 0TGOpOM
npob JANLIACHHOTO BO3BAYXA HA TPaHMLEX NHLIARNETO OOvEKTA (CKNaKa, XBOCTOXPAHMANINR) NpH
CKOPOCTH BETPa 2 M/C, RYIOLUETO B HANPABACHHH TOYKH 0TGOpa npobal.

K3 - koadihuunenT, yuntoisaiomuit MECTHbIC MeTEOyCnOBHS (Tabnuua 2);

K4 - kO3(QHUHEHT, yuHTHIBAIOWHMIT MECTHBIC YCNOBHA, CTCNCHb 3ALUIMIICHHOCTH Y3na OT
BHELIHUX BO3ACHCTBHHA, ycaoBHS nueoGpasonannus (Tabauua 3),

Ks - K03()hHLHEHT, yUHTLIBAIOWHA BAAXKHOCTL MaTEpHala, ONPCACHAETCA B COOTBETCTBHH €
paHHbIMH TaBauusl 4 [lo4 BAGXKHOCTBIO MaTEpHaNna NOHHMAETCA BAMKHOCTH €r0 MBLICBOH H
menxo3epHucToi (pakuun (d <1 Mm ),

K7 - k03 prunenT, yuuThiBatownii KpynHOCTh MaTepHana, NPHHHMACTCA B COOTBETCTBHH C
tabnuuei 5,

Ks - nonpasouHbii KOIpGHUHEHT ANA PASTHYHBIX MATCPHANIOB B 38BHCHMOCTH OT THMA
rpefipepa (tabmisua 6), [1], NpH HCnONL30BAHHK HHBIX THIOB NEPErpy3odHbIX ycTpolicts Ky = 1
(2],

Ky - nonpaBoHibiit k03QPHUHEHT MPH MOLLHOM 3a1N0BOM cGpOCe MATEpHaIA MIPH pasrpysKe
asTocaMocsasia [MpuHumacrcs pastbiM 0,2 npu cGpoce mateprana Becom 0 10 T, u 0,1 - cebte
10 T ina ocTanbibix HEOPraHH30BatHLIX HCTOMHHKOB Ko3tdHuKenT Ko Buibpars pastbiM 1,

B - xo>diprurenT, yUuTHIBAIOWAN BBICOTY NEPECHINKH, RPHHKMACTCA O AAHHBIM TaGAHUBI 7,

Gy - cyMmapHOe KONH4ecTBO nepepafaThiBacMoro maTepuana B yac, T/ac. Onpenensercs
rnaBHbLIM TEXHONOOM NPEANPHATHA

Gion - CyMMapHoe KoauuecTBO NepepabaThiBaeMOro Marepuana B TEUCHWE OAa, T/roA
OnpeaenseTca raaBHbIM TEXHONOTOM MPEANPHATHA Ha OCHOBE akTHueckH nepepaGoTaHHOroO
MaTEpHAJIA HITH NNIAHHPYEMOr0 Ha roa

NMPUMEYAHHE

B pacuerax npH3eMHbIX KOHUEHTpauuii 3arpassfiomux Bewects (3B) momxusl
HCNOb30BATLCA MOLLHOCTH BbIGpocos 3B B aTmochepy, M (r/c), oTHeceHHBIE K 20-TH MHHYTHOMY
HHTEpBaNy BPEMEHH

3o TpeGopanne oTHOCHTCA Kk BhIGpocam 3B, npomomxureasHocts, T (), KOTOPLIX MeHbLIE
20-tu muny1 (T < 1200, c) [ins 1akux BbiGPOCOB 3HauCHHE MOWHOCTH , M (r/c), onpenenserca
cnexyolnm obpasoM

M=Q/1200, rle (&)

rae Q - obwas macca 3B, BhiGpolleHHbIX B aTMOC(EPY M3 PACCMATPHBAEMOr0 HCTOMHHKA
3arpa3HeHns aTMocdeps! B TedeHHe BpeMeHH ero aefictus T



Tabanua | - 3navenuc koddpduunecnrons K, K; ans onpeacneunn suibpocos nuinu

Ne Hanmenosanne Matepnana [noTHoCIL Becosas nons Jloas nviny \‘
w/n matepuana, r/cm’ | nbineso#t ppakumu K; | nepexopawan |
B MaTepHane A aspojon, Ko |
{ Orapku 3,9 0,04 003 |
2 | KauHkep 3,2 0;01 0,003 |
3 | Llement 3,1 0,04 0,03 |
4 | MssecTHak kapbepHblit 2,7 0,03 0,01 1
5 | UlsecThsk apobietbin 2,7 0,04 0,02 ‘
6 | Meprean kapuepbiit 2,7 0,03 0,01 '
7 Meprens ApoGaerubIf 2,7 0,05 0,02 j
8 Ussects xomoBas 2,7 0,04 0,02 .
9 | U3specTs MosoTas 2,7 0,07 0,05 i
10 | I'pannT xapbepHbIf 2,8 0,01 0,003 )
11 | Fpauut apobaerHbIA 2,8 0,02 0,04 |
12 | Mpamop kxapbepHbl# 2,8 0,02 0,0} T
13 | Mpamop apobnerRruiit 2,8 0,04 0,06
14 | Men 2,1 0,05 0,07
15_| Tunc kapsepbiit 2,6 0,03 0,02 R
16 | Cunc MonoTsilt 2,6 0,08 0,04 g
17 | JlonoMHT kapbepHbl 2,7 0,03 0,0! ]
18 | NlonomuT apobneHHbIA 2,7 0,05 0,02 ]
19 | Onoxa 2,65 0,03 0,01
20 | Nermartur 2,0 0,04 0,04
21 | I'neiic 29 0,05 0,02
22 | Kaoauy 2.7 0,06 0,04
23 | Hedenuu 2,7 0,06 0,02
24 | Cnuna 2,7 0,05 0,02
25 | INecok 2,6 0,05 0,03
26 | INecuanuk 2,65 0,04 0,01
27 | Cniopa 2,8 0,02 0,01
28 | INonesoR wnar 2,5 0,07 0,01
29 | Winax 2,5-3.0 0,05 0,02
30 | Buopur 2,8 0,03 0,06
31 { Nopduponast 2,7 0,03 007
32 | Fpagut 2,2-2,7 0,03 0,04
33 | Yronw 1,3 0,03 0,02
34 [ 3ona 2,5 0,06 0,04
35 | naiomut 2,3 0,03 0,02
36 | NepanT kapbepHbii 2,4 0,04 0,01
37 | Nepaut roropas npoaykuns | 2,4 0,04 0,06




10

Tpononxkenne Tabnuus |

Ne Haunmernosaine marepnana lMnoruocts Becosas aons Ilons npinu,

n/n matepuana, riem’ | nuinesof Gppakumn K, nepexoasiuasn
B MaTepHane 8 a3po3ons, K;

38 | Kepamaut 2,5 0,06 0,02

39 | BepMHKyauT 2,6 0,06 0,04

40 | Arnonopur 2,5 0,06 0,04

41 | Ty¢ 2,6 0,03 0,02

42 | Nemsa 2,5 0,03 0,06

43 | Cynedar 2,7 0,05 0,02

44 | llamor 2,6 0,04 0,02

45 | Cmech necka H HIBECTH 2,6 0,05 0,01

46 | Kupnuu, Gou * 0,05 0,01

47 | Munepansras pata * 0,05 0,01

48 | Llle6enka * 0,04 0,02

49 | 'pasuit * 0,01 0,001

S0 | Onunku ppesecubie * 0,04 0,01

51 | Mecuano-rpapuiinas  cmees | 2,6 0,03 0,04

(re)

* Bpa1b no nexonsoMmy Matepuany

Tabnuua 2 - 3asucuMocTh BeantuHb! K3 0T ckopoeTH Be'rpa"

CkopocTs BeTpa, M/c 3HaveHns xoahdbuumenta Ky
no 2 1,0
2-5 1,2
5-7 1,4
7-10 1,7
10-12 2,0
12-14 2,3
14-16 2,6
16-18 2.8
18 u Bblwe 3,0

** Pacuerst 3arpasHEHHs aiMOC(EpLl NPOBOAAICA NPH NPOH3BONLHOM HABGOpEe cKOPOCTEA OT
U=0,5 m/c 1o U=U" (cKopoc1s setpa 95% obecneuennocru). [Tpu pacuerax paccenpanus kaxaof
M3 paccMaTPHBACMbIX CKOPOCTEH HOMKHO COOTBETCTBOBATH OMNPCACACHHOE 3HAYCHHE MAKCHMANbHO
pasosoro BhiGpoca [lonoftible WCTOUHWKM (BLIGPOC KOTOPHLIX HM3MECHACTCA NPH HIMEHEHKH
cKopocTH BeTpa) KnaccubUUHPYIOTCR cheuxanbHbiM o6paIOM, HAmpHMEp, K&k THA S npH
ncnoavaopaiind YTIP3A cepun “Okonor” Basosuie BLIGPOCK 3a paccMaTpHBaeMmbli nepuoa
ONPEACARIOTCA NO CPEAHHUM JIAUCHHAM CKOPOC K BETPA H BAAXHOCTH ITOrO nepHoaa




Tabnuua 3 - 3aBucHMOCTL BenuHHB! Ky 0T MECTHLIX ycaoBRit

K4
MecTHbie Ipu xpanennu ¥ | [Ipu nepeceinke | I1pu xpanenusn u [lpu nepecrinne
ycnoBus nepechinke M’ | [IM" ¢ MEPEchiNKE YINIA B | YI/iA B Kapbepe
6e3  npuUMEHEHHA | NPUMEHEHHEM Kapeepe 6e3 C NpHMEHEHHEM
3arpy304HOro 3arpy304soro TIpUMCHEHHS 3arpy30MHOro
pykaBa pyxaBa 3arpy304HOro pykasa
pyxasa
Cxnaapl, *
XpaHuIuLa,
OTKpBITHIE
a) c 4-x cropod | 1,0 0,01 1,0 0,2
6) ¢ 3-x cropox | 0,5 0,005 0,8 0,16
B) ¢ 2-X CTOPOH
NOJIHOCTBIO H ©
2-X CTOpPOH 0,3 0,003 0,6 0,12
4aCTHYHO
r) ¢ 2-x ctopod | 0,2 0,002 0,5 0,1 ,
ncl-# o
CTOPOHbI 0,1 0,001 0,1 0,02 '
%) 38KPLIT ¢ 4-X ‘
cropox 0,005 0,00005 0,1 0,02

' [IM - nuuswue Mmarepuansl,
* npu nepesojie HEOPrAHH3OBAHHLIX HCTOYHMKOB Y3/18 NEPECHIIKH B OPraHH30BaRHble NpH
OTCYTCTBHHM BCHHPALMH CHYHTaTh BbIGPOC Nbinu B aTMocdepy A0 30% OT €ro HOPMaTHBHOrO
nokasarena npH acnKupaulH ysna

Tabauua 4 - 3asucumocTs Beanunubl K 0T BRakHOCTH MaTepuanos

Bnaxsocts MaTepuanos, % * Ks Ks (ans yrns 8
Kapbepe)
0-0,5 1,0 2,0
o 1,0 0,9 1,5
00 3,0 0,8 1,3
no 5,0 0,7 1,2
£o 7,0 0,6 1,0
no 8,0 04 0,7
09,0 0,2 0,3
10 10,0 0,1 0,2
Cauise 10 0,01 0,]

NPpU CTAaTHHECKOM XPAaHCHHUX M NEPECHLINKE

necka BraxHocTbio 3 % M Gonee - BuGpocu

cuuraTh pasHbiMH 0 Jins Apyrdx CTpouTenbHbLIX MaTEPHanoB BuIGPOCH! CHUTATL paBHbIMH O NpH
BAAXHOCTH cBbile 20 %



Tabnuua S - 3asucumocTs Beanvunst K7 oT xpynHocTu maTepiianos

[ PasMep Kycka, M K;
[500 n 6onee 0,1
500-100 0,2
100-50 04
50-10 0,5
10-S 0,6
5-3 0,7
3-1 T 0,8
! 1,0

TaGnuua 6 - 3apucimocts seauuunnnl Ky ot Tuna rpefidepa n poaa neperpyxkaemoro

Malepuana
Bennuuna koadppuuuenta Kg B 38BHCHMOCTH OT neperpyxaeMoro
N\ pysonons Tun MaTepHana
vn | eMHOCTb rpefidepa KaMEHHBIH Ule6ens necox nre
KpaHa, T yrosb
1 2 3° 4 5 6 7

1 5 2592A 0,452

2 5 25926 0,453

3 S 2630A 0,474

4 10 2871B 0,216

5 10 3298A 0,199

6 10 32986 0,21

7 |15 2586A 0,157

8 16 3599A 0,134

9 16 3748 0,13 R

10 [ 16 3899 0,123

11 ]16 4127 0,13

12 15 2631B

13 110 2133A

14 110 3829

15 15 25838 0,898 0,427 0,6

16 15 2583 0,898 0,427 0,6

17 {5 3089A 0,744 0,338 0,52

18 110 2872B 041 0,21 0,3

19 110 3292B 0,41 0,21 0,3

20 110 33836 0,362 0,184 0,286

21 110 3555A 0,413 0,21 0,3

22 [10 3555B 0,39 0,22 0,32

23 | 15 2374r 0,292 0,14 0,21

24 | 15 2587 0,271 0,166 0,215

25 |16 3319A 0,231 0,14 0,182

26 |16 3445A 0,245 0,18 0,193

27 116 3830 0,216 0,15

28 |5 2452B

29 [5 24755 i
(30 |10 2745A




Tpononxenne tabnuusy

1 2 3 4 5 6 1
31 10 3963
32 {16 3104

Tabnnua 7 - 3aBHCHMOCTL BeAH4YHEBI B OT BLICOTHI NEepecLINKK

BuicoTa nagenHa Mateprana, M B

0,5 ) 0,4
1,0 0,5
1,5 0,6
2,0 0,7
4,0 1,0
6,0 1,5
8,0 2,0
10,0 2,5

TIPUMEP | Paccunrtate yaenbuslit ¥ Banonbiii BLIGPOC NbLIH NpH BBIFPY3Ke rpefdepa Ha
cknan PacueTnbie napamerpht npuseacHsl 8 Tabauue 11 1 (Tpunoxennel)

5 1 Tlepecbinia yras

CymmapHas Macca TBEPAbIX YACTHU, BbIACHAAIOUIMXCA MPH NPOBEACHWA BCEX BHAOB
NOrpy304¥HO-pasrpy3oUuHbIX paboT B Kapbepe, onpeaenseTca no gpopmyne

Ma=IG; K¢ Ks B q"yu ITa (1-n) 10% t/ron @)

e q"yn - YACALHOE BBIAENEHWE TBEPABIX HACTHLL C TOHHLI OTIPYKAEMOTO ([IEperpyXxaemoro)
yraa, r/t (npuunmMaerca pastbiv 3,0 r/r [4-8)),

Il;- KonuuecTBO OTrpyX*aeMoro (neperpysxasmMoro) yris, T/rox,

N - CTeNeHbL YNAaBAMBAHMS TBEPABIX YacTHU B NBUICYNABAMBAIOLIEH YCTaHOBKE,
A0NA AMHULDBI - ONpEAEAscTCA MO AaHHLIM QaxTHueckux Himepeuu#t B [9] npemnoxenur nats
cnocoGoB GopuGel ¢ mneenueM nosepxuoctel  Ecnm  cpeactsa  neienonaBneHus  He
HCTIONB3YIOTCA, To Koa(duLIHEHT 1) cneayeT BuIGpaTh paBHbIM O

Jna pacuera Hopmatusos [1]IB cymmaphana Macca Teepasix Hactull (r/c), BELIENAEMBIX NIPH
NOrpy304HO-pa3rpy30uHbIX paGoTax, onpeaendercd no popmyne

M, =K; K¢ K5 B q"y, T, (1-q)/3600, r/c )

rae [Ty~ MaKCHMANbHOE KONMYECTBO OTIPYKAEMOTO (NeperpyxaeMoro) yris, T/4
CyMmapnas Macca TBEPAbIX YACTHL, CAYBAEMBIX MPH TPAHCMOPTHPOBARHWH IOPHOM MacChl
OTKPBITLIM IEHTOHHBIM KOHBEHEPOM, ONPEAENSETCA NO (hopMyne

Me=3,6 K3 Ks W, L | y T(1-n), vroa 6)

rne W,- ynenisHas ClyBaemoCTb TBEPABIN YaCTHL C NEHTOMHOTO koHBeHepa (npHHk:1aeTca
pasoti 3 10 ° kr/(M? c) [10]),

L- wupnna xoHseRepHOI NEHTHI, M,

| - nnuna kousetiepa, M,

¥- k03 pHUHEHT HIMENsUEHHA ropHOH Maccsl (MprtiuMaeTca paBrbim 0,1 [11]),
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T - ronoBoe konuuecTso pabounx vacos, u/ron

Hna pacuera HopmaTusos [1/1B cymmapnas Macca TBEpABIX YACTHU (r/C), cAyBaeMbIX NpH
1pANCIIOPTHPODAHHH IOpHOH Macchl OTKPLITLIM NEHTOMHBIM KOHBeHepoM, onpefensercs no
(popmync

Mc=K3 Ks We L Ly (1-m) 10°, /e 0
[pu pasrpyske-norpyske yrns BHE kapbepa pacueT BbIGPOCOB AOMKEH NPOBOAKTCSA no
dopmynam (1-2)

MPUMEP 2 PaccunTathb BbIGpOCH! TBEPABIX HAaGTHIL NPH Orpyike yras PacueTHble
napame rps! npuseaenss B rabaune I 1 2 (Tpunoxenne!)

6 Cknapbl, XBOCTOXPAHUAMLLA

[Tpy XpaHeHHH NLUAWHX MATCPHANOB ZUTS PACUETa CEAYET NPUMEHATL (opmyay"

Mp=Ks K5 K¢ K1 q Fpas+ Ko Ks K¢ K7 0,11 q (Fun - Fpug) (1-1), /e £8)
a Ui pacuela Banosbix BbIGpocos
M,=0,11 864 10? K¢ Ks K¢ K1 q Fun (1-m) (T-Ta-Te), Tron 9

rae My, - ynenbHbIAl BeIGPOC BPERHOTrO BEUIECTBA (MBLIAK) B NPOLUECCE XPAHEHHA MaTepuana,
rlc,

Iy, - sanonbifi pLIGPOC BPEAHbIX BEWECTD (NLIIK) B NPOLIECCE XPAHSHHUA MaTepHana, T/roa,

K¢ - xo3adpuunenT, yunTuiBaIOWHA npodun, NOBEPXHOCTH CKIAAWPYEMOro Matepuana,
onpeaeasietca kak otHowenHe K¢ = Fua / Fun,

Fan - TOBEPXHOCTB NBINCHHSA B nAaHe, M° ONPEACNAETCA LNABHBIM TEXHONOrOM N ERNAAHY
npeanpuaths [12},

Fuske — QakTHUeckan NNouwanb NOBEPXHOCTH CKNARHPYEMOTO MaTEpHana NPH MaKCHMANLHOM
JANONHEHWH  cknala, M®  ONpPCACAAETCH CrNBBHLIM TEXHONMOTOM NPCANPHSTHA HA OCHOBE
XapaKTEepHCTHK Matepuana [12],

Fpss - nnowams B nnaHe, Ha KOTOPOH CHCTEMATHUECKH NPOM3BOAATCR MNOTPY3OUHO-
pa3rpylouuie paGoThbl (He pexe 1-ro paia 8 Heaeno), M OnpeaensieTca raasHeiM TEXHOAOrOM
NPpCArIPHATHA

q - MaKCUMaLHAS YAEAbHAR CHYBACMOCTD NbUIH, l‘/(MI' C), NOAYHHACTCA CTENEHHOMY 3AKOHY
(13}, [14)

T - ofiuee Bpems XpaHEeHHA MaTepHaNa 3a PaCCMATPHBAEMbI/ MIEPHOA, B CYTKAX,

T¢ = uncno asedl ¢ yCTOHUHBLIM CHEXHbIM NOKPOBOM,

T, = 2T°% (uac) / 24 - uucno paHedr c poxaeM, rae T, (uac) ~ cymmaphas
fIPONOMKHTENLHOLTL OCAAKOD B BHAC OMCAA 33 PacCMaTpHBAcMbi NEPHOA B Yacax

Yucno aHeR O CHEroM H 4dCOB € LOMCIEM 3aNpALIHBACTCA B TEPPHTOPHANLHOM OpraHe
[ockomHTETa N0 rHAPOMETEOPONGTHH NHOO ONPEACNACTCA COrNACHO CNPABOYHHKAM NO KAHMATY

g=a V*, mr/(m® c) (10)

rae q - yaebHas cyBacmMoCth NbuiK, M|~7(M2 c),

L - CKOPOCTh BETpA, M/C,

aub- IMNHUPHYUECKHE Koatquuueu'rbx, JABHCAWKC OT THRA NEPLrpyxaeMoro Marepuana
(Tabauua 8), [2]

PesynbraTol MareMaTH4YCCKOH 00paloTkH AR HECKONBKHX BHROB NEpPErpyxacMoro
marepuana npxsencHs! 8 Tabnuue 9
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Tax kaKk ygpenbHad CAYBACMOCTb € TEYCHHEM BPEMEHHM CHHAETCA M3-38 OBemHEHHA
NOBEPXHOCTHOrO €104 MaTepHana nbuieBof dpakuued, YTO €CTECTBEHHO C TEYEHHEM BPEMEHH, H
AIPHBOAMT K YMEHLLICHHIO NBIIEYHOCA, TO B PaCUETHBIE HOPMYJbl BANOBBIX H yAEAbHBIX BLIGPOCOB
(8) u (9) sowen spemennbit KO3QGHLUHeHT 0,11 - nonpaBoyHbIR KOIPDHULUMEHT HA yMEHbLIEHHE
yAenbHOR CAYBAEMOCTH C TEHEHHEM BpeMeHH (2]

Tabnuua 8 - IlapameTpbl, onmpeaeasiouiHe YAEALHYK CAYBAEMOCTb ¢ MOBEPAHOCTH
CKAanoB

Ne Haumenosanue neperpyxaeMoro TTapameTps! Hceaenosano s

vn MaTepHana a b

1 CxanbHble (POroBukH, chaaHUblL, oOkHcaeHHsle | 0,0097 2,887 BHHUBTI
pYABl) CMELLAHHbBIE

2 | Men 0,00580 3,488 BHWUUBTT

3 [Mecok 0,00087 4,199 BHUUBTI

4 | CMech nopon (1opckHe MIMHBIL, NECOK, Men) 0,01370 2,328 BHHUUBTT

5 | OkucheHHble pyast 0,02370 2,356 BHUUBTI

6 Kamenuniii yrons 0,10850 2,9195 | HHIHOTCTPOM

7 le6enn 0,01350 2,987 HUNHUOTCTPOM

8 | lNecuano-rpasuiinas emecs (JIIC) 0,00120 3,97 BTHCM

Tabnuua 9 - 3aBHCHMOCTb BeNHHHHLI q OT
maTepuajos npu yeaosnu: Ky=1; Ks=1; Ky =1

CKOpPOCTH BETPA H POAAa XPAHALINN(SA

YhenpHas BEAHYHHA YHOCA NBUIH B 3aBHCHMOCTH OT NEPErpyKaeMoro MarepHana, [
M | Ckopocts A 10°,t/M® ¢)
wn | erpa, M/C | KaMEHHBIH Yrosb webeHb necox nrc

1 2 3 4 5 6

1 (0,5 0,014 0,0017 4,7 10° 0,000076 N
2 |10 0,108 0,0130 0,00087 0,0012 ’
3 [1,5 0,350 0,0450 0,0048 0,006
4 (20 0,820 0,1000 0,016 0,0188 :
5 |25 1,570 0,2000 0,041 0,046 ’
6 |3,0 2,680 0,3600 0,088 0,094 ;
7 3,5 4,200 0,5700 0,168 0,17 !
8 |4 6,200 0,8500 0,293 0,295 i
9 145 8,700 1,2000 0,481 0,47 ‘
10 |5 11,900 1,6500 0,75 0,71 1
1116 20,280 2,8400 1,61 1,47 r
12 |7 31,800 4.5000 3,01 2.72 |
13 |8 46,970 6,7200 5,39 4,62 1
14 |9 66,250 9,6000 8,8 7,4 |
15 | 10 90,1 13,1000 13,76 112 T
16 | 11 119 17,3900 20,53 16,4 j
17 112 153,44 22,6000 29,6 23,1 ‘
18 |13 193,8 28,6000 41,4 31,7
19 |14 240,65 35,7000 56,5 42,6
20 |15 204,35 44,0000 75,5 56




Mpumep Ans webns npu Uy =Smle q=1,6510 1/ (M? ¢)

Cknaghl M XBOCTOXpAHHAMUIA PACCMATPHBAIOTCA KAK PABHOMEPHO  PACHPEACACHHbIE
HCTOUYHHKH NLUICBbIAENEHH A

[TPUMEP 3 Paccunraib yrenbublfi ¥ BAROBbIH BLIGPOC MbITH NPH CTATHYECKOM XPAHEHHUH
yria B OTKpLITOM cknage PacueTHbie napameTps! npuseacHsi B Tabauue I1 1 3 (Npunoxenunel)

7 Kapoeput

Buibpoc 3arpA3naiouix BEWECTB Ha XKapLepax NPOHCXOMHT NpH paboTe aBTOTPAHCNOPTa, NPH
BHIEMOMO0-NO1 PY30UlibiX, SypOBbIX N B3PbLIBHBIX paborax

Jeuenne aBToTpaHCNOpTa B Kapbepax o6ycnosnusaeT Bbifienenne NbiM, & TAKKE ra30s oT
ABKraTenel BHyTpeHHero cropanus [lbllb BBIAENAETCA B pe3yMbTaTe B3aHMOAEHCTBUA KOMEC ¢
ONOTHOM JOPOrK M CAYBA €& ¢ MOBEPXHOCTH MATEPHANA, (PYIKEHHOIO B Ky308 MAIUKHL)

BuiBpocut bty u TOKCHUHBIN rasoB npu paboTe KapbepPHOro TPAHCMOPTE PACCHHTLIBAIOTCR
cornacHo [16}

7 1 Bypoubie paboint

CyMmapHas Macca 1BEPULIN “aclHu, BLIAEASIOUHXCR fipy paGote OypossiX ¢ raHkos,
onpeaensercs no popmyne (11)

M;s=0,785 d*> vs p T K| Kz (I-n), wrox an

rae d-anameTp GypHMbIX CKBAXKHH, M,

Vs-ckopocTh Bypenus, M/H,

P-NINOTHOCTD NOPOULI MAH YTAS, ™',

T-ronosoe xonuyectao pabounx Hacos, Wroa,

N-3( ¢ exTHBHOCTL CPeACTB NLUICYNABAHBAHHA, RONS EAKHHULLbI,

Ki-comepxanune nounesod dpakuun b OGyposodt MeaouH, AOAA ERHHHULL (ApuHHMAaeTCR
pasubim 0,1 [17]),

Kz-nons nuinu (01 BeeH Maces! Nbliesod (pakuuy), nepexoasuias B aapo3ons (NPHHAMACTCH
pasnof 9,02)

Hns pacqeta nopmatusos [1[1B cymmaphaa macca TBepAbIX uacTHL (r/c), BblAEnsiOWHXCA
npu pabore OypoBbIX CTaHKOB, OCHALLEHHBLIX CHCreMamMH NbLUIEYNaBAHBAHHA, ONpejenserca no
opmyne

Mg =0,785 d? vs p K; K (1-n) 10°3,6. r/c (12)

[IPUMEP 4 Paccuurarb BbiOpochi Tsepabix uacTul npu Gyposbix paboran PacuerHbie
napame1pol npuseacHsl s 1a6anue I 1 4 (Ipunoxennel)

7 2 Bipuisuste padoTui

3arpssHennc  arMocepHolO BO3NyXa NpH  B3pblBHbIX PpaboTax NPOHCXOAHT Ja CueT
BbIOENCHHA BPEAHDLIX BEWCCTB W3 MbINErasonoro obnaka 1 BbifeNneH s rasoB H3 B30PBAHHOMR ropHoit
maccs! [18)

Meinerasosoe 0601ako - MIHOBEHHLIA 3aMOBbIA HEOPraHH3OBAHHbIA BBIGPOC TBEPAbIX YaCTHY
¥ HarpeThblx Fa3oB, BKNIOYAA OKCHA YTEPOAA ¥ OKCHAL! a30Ta

Biopuaruas ropuas macca - NOCTOAHHO AcHC1BYIOWHHA B TEHEHHE NEPHOAA €€ IKCKABAUHK
Heoprand3osadHbIi HCTOUNHK BbIGpoca oxcHaa yraepona



7 2.1 Onpeacnciine 0CHOBHLIX NAPAMETPOB NLIAEra30Boro obaaxs

Pacyer OCHOBHBIX NApaMETPOB NbLIEra’oBoro obnaka (pOMIBORMTCA HA MOMEHT erC
MaKCHMA/ILHOTO PA3BUTHA NNPH COXPAHCHHH AOCTATOUHO YETKHX OUEPTAHKA

OGbem nuinerasosoro obnaka (Vy ) pacCUMTBIBAETCA NO IMNUPHUECKOH Gopmyne

Vo=44000 A'%®, ° (13)

rae A - KOTHYECTBO B3OPBAHHOIO BIPHIBHATOrO BEWECTRA, T
Pacter Vo MoxeT GbITh OCYUIECTBACH NO YNPOIMEHHBIM (HOpMYIaM

aprAS3T Vo =47890 (A-0,062) (14)
npu3T<A <30T Vo =57580 (A -0,62) (15)
npu A >30T Vo=69220 (A-6,2) (16)

Temneparypa rasos s o6nake (Typ) paccuntnisaeres no Gopmyne
To=T.+ AT, °C an

rae T, - TEMEpaTypa OKpyXatouero so3ayaa, °C, 0
AT - neperped neinera3’oboro obnaka OTHOCHTENLHO OXPYXAlOLIEro BO3AYXa, C
(onpeaenserca no Tabanue 10)

Tabnuna 10 - 3uaveune AT B 3aBHCHMOCTH OT KOJIHHECTBA BIOPBAHHOIO BIPLIBYATOrO
BeulecTna

AT 10 20 30 40 S0 60 70 80 90 100
AT,°C | 0,40 0,60 0,97 1,40 1,79 2,24 2,82 3,44 4,09 4,80

3naucHUs OTHOCHTENbLHLIX MOrPEWHOCTEN NpH onpeseseHuH 06veMa NbIIETA3OBOro 03naka
coctassioT no 10%, remneparypsi - e 6onee 5%

7.2.2 Pacuer BuiOpocos BpeanbIX BeleeTs B aTMocdepy npi 83puiBHbIX padoTax

PacueT cymmapHo# Macchl BpeHbIX BELIECTE (TBEpAbIE YACTHLI M rasbl), BhIGpAchIBa i {biX ¢
nbiera’oabiM 061aKoM 3a npenens! paspesa NpH NPOH3IBOACTEE OAHOrO B3PLIBA, ONPEREAIETCH 110

dopmyne
MIT. =K q.yn. A (l'Tl)» T (|8)

rae K-GespazmepHbill K03QPHUKEHT, YUHTHIBAIOWNHA TPABHTAUMOHHOE OCEAaHHE BDCAHBLIX
BELECTB B Npefenax paspesa (AN TBEPALIX HaCTHU NPHHKHMaETCA paBubiM 0,16, ans rasos - 1,0),

Q°ya-yRENLHOE BhIAENCHHE BPEAHBIX BEWUCCTB NpPH BIPLIBE | T B3pbIBYATHLIX Belects (BB),
T/7;

A- KONH4ecTs0 B3opsaHHoro BB, T,

1-3Q(HEKTHBHOCTS CPEACTR NBLINENOAABACHHA, AONA CAHHALLL]
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Ipu nposenennn BIPLIBHLIX PabOT C NPHMEHEHHEM CPENCTB MbUIETA3ONOKABACHHA MOTYT
GbiTL NPUHATEI CREAYIOLIHE JHAUCHHUA 1)

-npu ruapo3aboiike ckpaxuh 11=0,6 ans TBEPABIX 4acTHiL # 11=0,85 Ana rasos,

-npH rupporenesoit 3aboitke - coorsercraenko 0,50 u 0,85,

-ans obpoaHeHHLIX CKDAXHH N=0,5 ANA TBEPABIX HACTHL

Jns onpenenetus auauenuit q°y, NpeABapUTENLHO PACCUNTHIBAETCS yACALHBIA pacxon BB Ha
! B3OPBAHHO Macchi Mo (opmysne

A=1000 A/ V, ., kr/m® (19)

rae Vew - 06beM B30pBaHHON ropHOW Maccest, M (npuHUMaeTCA N0 JaHHBIM MapKlteRaepcKoi
nyuber)

3nauenna q°y, TBEPABIX HACTHU W OKCHAA YIAIEPOAS ANS PA3NKyYRmMX BUaoB BB ¢ yuetom nx
YACNLHOrO pacxosa npuseackbl B Tabnuuax 11 w 12 [Inda okcunos asora q'y, npuHMMaetca
pasHsim 0,0025 1/t

KonuuecTso Bblaensaiomerocs 13 ropHoli Macchl noche B3phiBa OKCHIa YrfepoAa Clenyer
npuHUMaTh pasrbiM 50% OT ero BLIGPOCA ¢ NbINErasoBbiM 0GnaKOM:

M, =0,5 M®,, T (20)

CymMapHas Macca BbIACNMOWMXCA W3 FOPHOR MACCH! M0C/E BIPhIBA TBEPALIX HACTHU H OKCHAOR
a30Ta MPHHUMAETCK paBHbIM 0

Inst yKpynHenHpIX PacueToB BafoBhbix BHIGPOCOB OpH NAAHUPOBAHHUH M OTYETHOCTH 110
OpaHe aTMOC(EPHOTO BO3AYXa KONMYECTBO BLIGPACHIBACMBIX BPEAHBIX BELIECTB ONPECACHAETCA C
YUETOM NIPHBEAEHHS B3PHIBUATBIX BELIECTR K rpaMMORKTY 79/21 Mo dopmyne

M,"=a K q"yx A; (I-n), T/ron 2n

rae a- Gespasmephbiil KOIQQPHUHEHT, YHHTHLIBAIOWMA BHIACACHRA BPEAHLIX BEIUECTB H3
B30PBaHIION rOpHO# MacChl (AJIS OKCHAA YrACPONa NPHHEMAETCS PaBHbIM 1,5, Ans TBepABIX HacTHL
u okcuaos asota - 1 [19]),

qQ'yn - YAENGHOE BLICNEHHE BPEAMBIX BEILICCTB NMpH B3pbiBe 1 T rpammonura 79/21, v/t
(NMpUHHMaETCA B COOTBETCTBUH € AaHHbIMK Tabauy 11 ¥ 12);

A, - 06lK# PacCAOA B3pLIBYATHIX BELLECTB, T/TOX

[na onpepenennn q'y, no tabautam 11, 12 npeasaprTeabHO HAXOAHTCA YACAbHbIH ‘pacxon
BB (4, KF/MJ), ripuBeseHHbIX K rpaMMoRnTy 79/21, o dopmyne

A=(A1 Py + Ay Pyt + Ay Py 10° Ve, ki’ (22)

rae Py, Py, , P, - BespasMepHble Koad(pHUMENTH, yuHThiBaoume pabotocnocobHocTs
B3pLIBYATBIX BeliecTs, o6o3HaueHHbIX wHAekcamu |, 2, , N (NPHHHMAETCA B COOTBETCTBHU C
RaHHbIMK Tabnuub! {3
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TaGnuua 12 - Yaeaptoe suineacHite 0Kciaa yraepoaa #a 1 v BB npu B3puIBHbIX

paborax
Yaensubiit YnensHoe sbiacnchue q'y, A1 pasauuHsix BB, T/t J
pacxoa
BB, kr/m?, A TPaMMOHHT rPaMMOHHT HrAAHHUT npouHe !
79/21 30/70 l
0,05 0,104 0,040 0,009 0,037 }
0,10 0,076 0,037 0,007 0,032 |
0,15 0,056 0,034 0,006 0,028 B
0,20 0,040 0,032 0,005 0,024 !
0,25 0,030 0,029 0,004 0,021 ?
0,30 0,022 0,027 0,004 0,018 ‘
0,35 0,016 0,025 0,003 0,0}6 !
0,40 0,012 0,023 0,002 0,014 -
0,45 0,008 0,021 0,002 0,012 )
0,50 0,006 0,020 0,002 0,010
0,55 0,004 0,018 0,001 0,009 j
0,60 0,003 0,017 0,001 0,008
0,65 0,002 0,015 0,001 0,007 .
0,70 0,002 0,014 0,001 0,006
0,75 0,001 0,013 0,001 0,005 ‘
0,80 0,001 0,012 0,001 0,005 |
0,85 0,001 0,011 0,001 0,004 ‘
0,90 0,001 0,010 0,001 0,003 .
0,95 0,00} 0,010 0,001 0,003 ’
1,00 0,001 0,009 0,001 0003 .




Tabmuua 11 - Yaensnoe Boiaenenie Teepasix yacTiu va 1 v BB npu s3puiBHbIX paborax

Yiens- YnenbHoe BhENneHKe Q°y, As pasnMyHbix BB, 1/T ]

Kbl

pacxon ['pam- HUrna- I'pam I'pam- [pany- ['pam- pam- pany AMMO- I'pany- I'pam-

BB, MOHHT HHT ~-MOHHT MOHHT JIOTOA MoHan | moHan A-§ | -nut A6-8 | nan Bono- | aur AC-4 | monan A-50
ki, A 921 Tpanymur | 30/70-B | 50/50-B A-45 yCcTOMHuR-
AMMOHHUT M BBIH
Neo 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 0061 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 0063 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 0,094 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 0,094 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




Tabanua 13 - 3navenits nepesogHoro KodgpduuHenTa AN pasanuubix BB

BB P ]
TpamMMoHnan A-45 0,79 —7
pammonan A-8 0,80 -
Cpanynur AC-8 0,89 47
AMMOHRaJ/1 BOAOYCTOAYHBEIA 0,90 )
['panynut AC-4 0,98 |
AMMOHHT Ne 65KB 1,00 ]
pammduuT 79/21 1,00
pammonut 50/50-B 1,01
I'pammonan A-50 1,08
Cpanynnt M 1,13 ‘
Hrnauut 1,13 !
panynoron 1,20
pammonut 30/70-B 1,26
[panyaur T 1,10

IMPUMEP 5 PaccuuTaTh BEIGPOCH! BPEAHBIX BEWECTB NpPH B3PbIBHBIX paboTax Pacyertwie
napamMetpst npuseaeHsl B Tabauue I1 1 S (Mpunoxenue 1)
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CNHUCOK HMCNONBIOBAHHBIX HCTOYHMKOB

! PaspaGotrxa MeponpHaTHi NO CHHUXEHHIO BPEAHbIX BBIGPOCOB B aTMOc(Epy NpH rpy3osblX
onepaurax C ChIyHHMH rpy3aMy B peunnix noprax Otuer HUP Apx. Ne 74954 - Cankr-
Merep6ypr Jlenrunpopeurpaiic, 1991

2 BpemeHHbIC METOAMMECKHE YKA3aHHA NO pacyeTy BBIGPOCOB 3arpA3HAIOLIMX BELLCCTB
(nbinu) B aTMocepy NpH CKAALMPOBAHHH H NEpPErpy3Ke ChITYYHX MATEPHANOB HR NPEANPHUATHAX
peunoro ¢nota Kasukaes 1 M - Benropoa BTHUCM, 1992-35¢

3 DpemenHoe ME10AMNECKOE DYKOBOACTRBO IO  ONPEASACHHIO  nbineobpasyrouied
cnocobuogTH waxronnactos / U um A A, Cxoumnckoro- M, 1975 - 13 ¢.
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Tpuanoxenue 1

TIPHUMEPB! PACHETOB BbIEPOCOB BPEAHBIX BELLIECTB B ATMOC®EPY

[MPUMEP 1 Pacuer yAenbHOro H BanoBoro Bei6poca NBUIM B npouecce NeEperpy3ku yras
rpefihepHbIMU KPAHAMHU C NPOHIBOAKTENBLHOCTLIO 350 T/uac

Tabnuua 111

3HaucHHe HCXOAHBIX JaHHbIX, | OGO3HAYEHUS M 3HAUCHIIA |
Ne | HaumeHoBaHue UCXOAHBIX | HCnoMb3yeMsIX B paceTax HCMONb3YEMbIX B \
n/n | paHHBIX Texuonoruye- | Januble o | pacuetax mapamerpos i
CKHE JJaHHBIC | MIEperpyXaemMom |
Matepuane ‘
1 IMacnopthan !
NPOH3BOAKTENLHOCTS
rpefidepa. {
a) TOHH B 4ac 350
6) TouH B rog 126000 Groa _ 126000 ,
2 | Koabduuuent  sarpysku }
rpefigepa 0,36 I
3 | NponasoanTensHOCTL |
rpefidhepHOro KpaHa 0,36 x 350 G, 126 J
4 | Cogepxanue neuin 0 - 200 Mxm K, 0,03 ‘
5 | Conepxanne nbiny, |
NIEPEXOASLEH B AIPOI0NL 0~ 10 Mxm K, 0,02
6 | MecTHble METEOYCNOBHS 3,4 M/c K; 1,2 '
7 | Creneb  3BWMWEHHOCTH | OTKPHIT € 4-X }
Y3112 NepechinKH CTOpPOH K4 1,0 !
8 | BaaxHocTs MaTeprana 8% Ks 0,7 ]
YueT KpyNHOCTH MAaTEpHaNa 50-10 MM K, 0,5
10 | Yuer  wepasHomepHocTH | pefidep Ks 0,157
BBIFPY3KH MaTepHana 2586 A
11 | Bricota  neperpyxaemoro
MaTepHana 0,5m B 0,4
12 | Koahpuuuenr,
YUHTLIBRIOWHA  MOLUHLIA
sannoshif  BLIGPOC  nNpH
pasrpysxe caMocsana Ko 1,0 !

MNoncrasnas nanusie tabauusl 112 8 dopmyast (1) u (2) onpeaennm yaenbHsifi u Banosbii
BbIGpOC NBLIH

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

Iy =0,03 0,02 1,2 0,7 0,5 0,4 0,157 1,0 126000 =2 T/ron
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[TPUMEP 2 Pacuer sri6pocos npH nepechinke yras

Morpy3xa yriis oCywecTBifAeTcs OTKPbITHIM NEHTOUYHBIM KOHBEHAEPOM, WHpPHHA KOTOporo - 1,8 M,
aanHa - 200 M, ronosoe konuvecTso pabouux yacos - S00, BeicoTa nepechina - 2 M Konuyectso
OTrpy)Kaemoro yrnia BaaxHocThio 7% cocrasaser 110000 T/roa, MakcHManbHOE KOMKYECTBO
OTrpyxaemoro yrns B TeueHne uaca - 300 T [Ienenonasnenue nNpu norpysne yraa He
npuMeHseTcs [na MECTHOCTH, Iie pacrionoxeH NYHKT NOrPY3KH, XapakTepHa HacTO NOBTOPSEMAast
CKOPOCTL BeTpa 4,5 m/c

Tabanualll 2

Ne XapaxrepucTukH, 0603HaueHHs, pacyeT Ennunua 3Havenus
n/n
1 Koo huuneHT, yuHTbIBAIOLIHMH BIAXHOCTD Nopoasl, Ks 1,0
2 KoadduunenT, yunThiBalolinii ckopocThb BeTpa, Kj 1,2
3 Koadduunenr, yuutoiBalou#i MeCTHble YCNOBHA, CTENEHb

3alHLIEHHOCTH Y3N1a OT BHEWHHX Bo3aeHcTaHi, Ky 1,0
4 KoadduuneHT, yuursiBalownii BLICOTY Mepeckina MaTepuaia, B 0,7
5 YaensHoe  BbIAGNEHHE  TBEPAbIX  HacTHLL C  TOHHBI

neperpyxaemoro yras, q"ya r/t 3,0
6 OS¢ heKTHBHOCTL NPHMEHAEMBIX CPEACTB IMLINENOAABAEHHS, 1 aons

EeAUHHLB] 0

7 KonuuecTso neperpyxaemoro yras, [y T/TOf 110000
8 MakcumansHoe KOJHHYECTBO neperpyxkaemoro yras, Iy T/Y4 300
9 [Unpuna koxsefiepHod neuTel, L M 1,8
10 JHnuxa koupenepa, | M 200
11 onosoe konuyecTso pabounx 4acos, T u/rof 500

CymMapHas Macca TBEPABIX YaCTHIL, BLIACNAEMBIX NPH NOrPY304HO-Pa3rpy30uHbIX paboTax
Ma=1,2 1,0 1,0 0,7 3,0 110000- 10 = 0,28 t/roxz,
M, =1,2 1,0 1,0 0,7 3,0 300/3600 = 0,21 r/c,

CymMmapnast Macca TBEPAbIX 4YaCTHL, CAYBaeMbIX NPH TPAHCOPTHPOBAHWM TOPHOA Macchl
OTKPBITbIM IEHTOMHLIM KOHBEHEPOM

My=3,6 1,2 1,0 3 10° 1,8 200 0,1 500=2,33 1/rox,
M, =12 1,03 10° 1,8 200 0,1 10°=1,30r/c
CymmMapHas mMacca TREPABIX YaCTHL, BBIICAAIOUIMXCA NPH NOTPY3Ke Yras
M =0,28 +2,33 = 2,61 1/rox,

M =021+ 1,30 = 1,51 r/c,
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MTPUMEP 3 PacueT yaenbHOro 1 BanoBoro 8bipoca UM B MPOUECCEe XPAHEHHKS YIS B OTKPbITOM
cknaae

Tabavualll 3

3iaueHHe HMCXOAHBIX AAHHBIX, | OBOIHAYEHHA 1 3HaueHHA |

Ne | HaumeHoBaHHe HCXOQHBLIX HCNOJIL3YEMBIX B pacueTax HCNOMb3YEMBIX B
n/ | nasHBIX Texnonoruue- | HauHbie o pacuerax napamMeTposn
n CKHE JaHHbIE | MeperpyxaeMoM
MaTepHane
1 2 3 4 5 6

] Crenerb 3alHLUECHHOCTH OTkpbIT ¢ 4-x

cxiana CTOPOH Kq 1,0
2 | Bnaxnocts MaTepuana 7% Ks 0,6
3 Yuer KpynHoCTH MaTepHana 50-10 mm Ky 0,5
4 [Tnowags MOBEPXHOCTH S50mMx120Mm Fon 6000 M
5 | Mnowaze noBEpXHOCTA

CKnaza npH €ro
MaKCHMAIBLHOM 3anoNHerun | 7200 m> Fusee | 7200 ®

6 Mnowaae s nnaxe, Ha
KOTOpOH NpoH3BOAATCA
CHCTEMaTHYeCcKHE paboThl 3000 > Fpus 3000 M

7 | Koappuuuenr,
YYHTLIBAIOUWH NPODHABL

IIOBEPXHOCTH 7200/6000 Ks 1,2
8 | BricoTa cknana 10M B 2,5
9 | Yron ecrectentoro otkoca 40"
10 | Cxopoctb BeTpa (CpeaHaA 3a
ron) 3,4 mlc
11 | CnysaemocTb maTeprana 42 10 3 r/(M2 c) |q 4210° r/(m’ ¢)
12 | Onacuas ckopocTh BeTpa 1,38 m/c i
13 | CrysaeMocTs npH onacHo# i
CKOPOCTH BETpa 1,38 m/c q 0,23 10 Jl‘/(Mz c) !
14 | Koadpdnumenr
NbIENOAABIEHNA 0 n 0
15 | O6uee BpeMA XpaHEHHS T 270
16 | Yucno anedt ¢ ycTofUHBLIM
CHEXCHbIM NTOKPOBOM 120 T, 120
17 | Konnuecrso uacos ¢ aoxaeM | 96 T, |8

Toacrasnas nannvie Tabnuust T113 8 dopmynnt (8) 4 (9), onpenendm ymennhslii W BanoBbif
BbIOpOC nbINK

Mgp=1,0 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
rlc

Mp=0,11 8,64 102 1,0 0,6 1,2 0,5 42 10> 6000 (1-0) (270 -8 - 120) = 12,24 7/ roa
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[TPUMEP 4 Pacyet Bui6pocos TBepablx yacTHu npu Gyposbix paGorax

[Tpu pabote GypoBoro cTanka, He OCHAILEHHOrO CHCTEMON NbUICYNABIHBAHUSA, AHAMETP GypHMBIX
ckBaxuH paseH 0,25 M, ckopocTb Gypenua - 12,0 M/u, nnoTHocTs nopoas! - 1,8 1/M° Toxosoe
KoanuecTso pabounx uacos Gyposoro cTaHka coctasnser 520

Tabnuualll 4

Ne | XapakrepucTuku, 0603Ha4eHNS, pacyeT Ennuuua 3naueHue
n/
n

Z Jnamerp 6ypHUMBIX CKBaXHH, d M 0,25
2 | Cxopoctb GypeHnHs, vg M/y 12,0
3 | IlnoTtHOCTH MOpOALL, P /™ 1,8
4 | F'oposoe konnuyecTBo pabounx 4acos, T y/rog 520
S OddexTHBHOCTE CPEACTB NbUICYNABIIHBARHUA, 1 RONA eAHHKUL! | O
6 | Conepsxanne nbuneso#t Ghpakunn 8 6yposoit menoun, K, pons enuuuun | 0,10
7 {Hons nwutm (oT Bced Macchl MNbUIEBOA  dpaxuum),

nepexonslyas 8 aapo3ons, Ki 0,02

CyMmapHas Macca TBEpAbIX YacTHL, BLIACASIOUKXCA npy pabore 6ypoBOro craHka
Mg =0,785 0,257 12,0 1,8 520 0,10 0,02 = 1,10 T/ron,

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

[TIPUMEP 5 Pacuet BriGpocoB BPEAHBIX BEILECTB NPH B3PLIBHLIX paboTax

KonnuecTso B3pLIBYATKHM, HCNOAL3yeMON NPH NPOH3BOACTBE OAHOrO B3phiBA, COCTaBHNO 1,3 T, B
Tom uncne ammoruta IKB - 0,19 T, ammonnta 6 XB - 0,89 T, rpanynoTona - 0,18 T, rpammonKTa
30/70 - 0,05 T O6bem B3opBaHHOH Macchl pased 5800 M. ITpH B3pHIBHBIX paGoTax cpencTaa
NbUIENOAABAECHHR HE IPUMEHSIOTCS

Tabnuuall 15
Ne | Xapakrepucruku, 0603Ha4eHHs, pacueT Eannnua 3Hauexne
n/
1
| || KonuuecTso 3opsattoro BB, A T 1,3
|2 | O6bem B3opBanHoil ropHo# Macesl, Vi M 5800
3 Ynensrbldl pacxon BB Ha | M B30OpBaHHON! Macchl, A Kr/m’ 0,22
4 | YpensHoe pbigeneHue BPeAHLIX BellecTs npH B3phise 1 T BB,
qynB T/T
a) ammonuTa KB 0,0598
6) ammonuTa 6 XKB 0,0598
B) rpaHynoTona 0,0696
r) rpamMonuTa 30/70 0,0726
yAeNbHOE BhIAENEHHE OKCHAA YrNepoaa
a) amMoHuTa [DKB 0,022
6) ammonuTa 6 KB 0,022
B) rpaHynoTona 0,022
r) rpaMmonuTa 30/70 0,030
YAENLHOE BhUIENEHHE OKCUAOB 230TA 0,0025
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Npononxenne tabnvuw [1 15

5 | KonuuecTso B30pBaHHbLIX paznnunoro suaa BB, A T ‘j
A ammounTa TIDKB 0,19 !
A aMmmonuTa 6 KB 0,89 \
Aj rpasynoTona 0,18 l
A4 rpaMmoninTa 30/70 0,04

6 | BespasMepusiit K03 pHLHENT, YyUHTBIBAIOWHH
rpaBUTAUHOHHOE OCERAaHHE BPEAHBIX BEWECTB B npexenax
pa3spesa, K
A1 TBEPABIX YACTHU 0,16
ans rasos 1,0

7 | DddexTuBHOCTL CPEACTS NBINENOAABACHUA, 1) AoAs eAunuLb: | O B

CymmapHas MacCa TBEPAbIX YaCTHL, BbIGPACLIBAGMBIX C MBUIEA3OBLIM OONAKOM 33 Npeic Lt
pa3pesa Npy NPOU3IBOACTBE OAHOTO B3Phisa

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

KonuuecTso okcuaa yrnepola, BuiGpachiBaeMoro ¢ nuinerg3oBbiM ofnaxoM 3a npesens paipesa
NpH NPON3BOACTBE OJHOTO B3pbIBA

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

Konuuectso oxcupos a3ora, BblspaCblBaeMle ¢ npinerasosbiM obnaxom 3a npeacabl palpesa npu
NPOU3IBOACTBE ONHOIC B3pkIRA

MNC =0,0025 1,3 = 0,003 T,

Cymmapuaa MACcca BHIACNMIOMHUXCS W3 ropHof Macchl nocfie B3pHiBa TBEPALIX YACTHI ¥ OKCHAOB
alora

M, ™=0, M, =0,

KonnuecTso BHIACAAIOLIErOCcH H3 FOPHO“ Macchbl f10Cie B3PbIBa OKCHAA yrnepo;la
M % =0,50,029=0,015T,

KonuyecTso BbIAENIOWMXCA NPH BIPBIBHBIX paboTax BPeAHbIX BEIUECTB

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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