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e Llnpokni grnanasoH mowHocTen no 1000 kBT
e Jlerko MOHTMpYytOTCA Bnarogapa MogyibHOMY AM3anHy
e VYNpo4yHEeHHaA KOHCTPYKUMA Kopryca ropenku

e besonacHana paboTa 6narogapA KOHTPOSO NfiamMeHn ¢ MOMOLLbHO
MOHM3aLUMOHHOTIO 3/1EKTPOAA U HaAEXHOro 3N1EKTPOPO3XKMra

e [lowaroBoe yBelnn4eHne OnHbl ropenkuy no3BonAeT NPUMEeHATb ee npu
NPOeKTUpoBaHMN HOBbLIX CUCTEM U NPU MOAepHU3aUunn CyLlecTBYyOWNX

e [logorpes Bo3ayxa Ao 450°C (onuuoH)
e Bbicokaa 3KOOrMYHOCTb brarogapa onTUMU3UPOBAHHOW KOHCTPYKLUNN
e [InA cBOAOBOW M HACTEHHOW YCTAHOBKU B Meyu

e MOXeT MOHTMPOBATbCA C FOPESIOYHbIMY KaMHAMW pasfnyHbIX
KOHMrypaumin
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1 lNpumeHeHne

,U,J'IH NPOMbILWIEHHbIX ne4yem n cuctem cropaHuAa Tonnmea
B NMpon3BOACTBE 4YyryHa u ctau, 6naropoqu|x, UBETHbIX
W Nerkux MeTannoB, a TakXe B NPOU3BOACTBE nnacTmacce,
WCKYCCTBEHHOIO BOMIOKHA 1 AepeBoobpabarbiBatoLlen npo-
MbILWJTEHHOCTMW.

[ns ycTaHOBOK BbICOKOTEMMNEPATYPHON OUUCTKM YXOAALLMX
rasos, CyLUW/T U reHepaTopoB ropAYero Bo3ayxa.

[nAa HM3KoTemMnepaTypHbIX MPUMEHEHWUIA (Hanpumep, ANA TW-
renbHbIX NeYen, paanaunoHHbIX Tpy6 nnvm NnpoMsBoACTBO ro-
pAYero Bo3ayxa), ropenky MoryT nocTaBnATbLCA C ropesnioy-
HOW Tpy6Ool N3 BbICOKOTEMMNEPATYPHON CTanu.

[nA BbICOKO TemnepaTypHbIX MPUMEHEHUI (HanpyuMep, Ky3-
HEeYHbIX MeYel) ropenky NCNOosMb3YITCA C FOPENoYHbIMU Kam-
HAMW 13 orHeynopHoro 6etoHa. bnarogapa paszHoobpasuto
reoMeTpun ropenoyHbIX KaMHeN MOXHO MONy4YnTb pasnuy-
Hble (hOPMbI MNameHu.

[openku MoryT 6biTb afanTMPOBaHbl Mo Ntobble CUCTEMBI,
TpebytoLme NpUMEHEHNA PasNNYHbIX AJTIMH FOPEeIoYHON YacTu.
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MMpumeHeHne 4
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lMnaBunbHaA neyb Ky3He'-IHaFI ne4yb ¢ BbIKaTHbIM Nnogom YcTaHoBKa OYNCTKU U pereHepauyuun
rasa

YcTaHoBKa LUMHKOBAHWUA JIEHTbI KapycernbHas rneyb

BIO, BIOA, ZIO - Pepgakuma 03.11 scﬁroder]/
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1.1 Tpumepbl NnpumMeHeHuA

1.1.1 MnaBHOE perynupoBaHue ¢ CUCTEMOM
NMHEBMaTn4eCKoro KOHTpoJ1A COOTHOLWEeHnA

B pe>xvMe nnaBHOro perynmpoBaHMA MOLUHOCTb FOpPenku
onpenenAeTcA NONOXEeHNeM APOCCeNbHOM 3acnoHku BVA.
IMOCTOAHCTBO COOTHOLLEHMI ra3/Bo3ayx obecneynBaeTcA ra-
30BbIM PEerynaTopom cooTHoweHun VAG ¢ NoOMOLbIO MHEB-
MaTU4ECKOW UMMYNBCHON NMHMKU. DTOT cnocob perynmposa-
HWA NPUMEHAETCA B NNaBUMbHLIX Nevyax unn, Hanpumep, B
3KONMOMMYECKNX YCTAaHOBKaxX OYNCTKM U pereHepaunm rasa.

1.1.2 MnaBHOe perynmpoBaHne ¢ CUCTEMON
NMHEBMAaTUYECKOrO KOHTPONA COOTHOLLEHUA M NMUIOTHOW
ropenkou

YnpaBneHne ropenkon ctaHoBuTcA 6onee rmbkum npu mc-
Nonb30BaHUN MUITOTHON FOPesKM.

3TOT cnocob perynmpoBaHna NpUMeHAeTCA Npu NPou3Boa-
CTBE YyryHa 1 UBeTHbIX MeTassIoB, a TakXe Hanpumep, B Ha-
rpeBaTesibHbIX Neyax AnA TepMUYECKon 06paboTKu cTanu.
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1.1.3 KackagHoe perynupoBaHue ¢ LeNbto paclumpeHma
AvanasoHa perynupoBaHua

[openka paboTaeT B AvanasoHe mowHocTen oT 10% ao 100%
Ha o6bemMax rasa n Bo3ayxa brmsKnx K CTEXMoOMeTpUYeCKuUMm
C NMOMOLLbIO CUCTEMbI MHEBMATUYECKOrO perynnpoBaHna co-
OTHOLEHMA ra3-Bo3ayx. MeHbLWnX MOLWHOCTEN MOXHO A0-
6uTbcA ¢ nomoubto cepsonpusoga IC20 n perynupytoLlero
knanaHa LFC gpoccenupoBaHuem pacxoga rasa npu nocto-
AHHOM MWHMManNbHOM pacxofe Bo3ayxa. B cnyyae kackag-
HOro ynpaBrieHnA npu n3bbiTke BO3ayXxa MOXeT 6biTb A0-
CTUrHYT AManas3oH COOTHoWweHun 1:45.

1.1.4 CTyneHyaToe perynmpoBaHne ¢ CUCTEMON
NMHEBMAaTUYECKOrO KOHTPOSA COOTHOLLEHNA

[Mpn OTKPLITUN N 3aKPbLITUM ANIEKTPOMArHUTHOM BO34YLLHOW
APOCCEeNbHOWN 3aCMOHKM MOLLHOCTb rOpenku UMKNNYecKu ne-
peknio4aeTcA ¢ MaKCUMarbHON Ha MUHUMATbHYIO Harpy3Ky.

Cuctema NHEBMaTUYECKOro KOHTPOJA COOTHOLLEHUA ras-
BO3yX rapaHTUpyeT MakcMmarnbHy 6€30nacHOCTb Npu He-
JocTaTke BO3Jyxa 3a cyeT NoAaepXKaHua oL Npy U3MEHSLO-
emca pacxoge Bosayxa. PaboTta Ha MMHMMaNbHON Harpys3-
ke obecneunBaeTca bavnacHbiM BUHTOM perynatopa GIKB.
BblcokanA BbIXOAHAA CKOPOCTb MiiaMeHU ropenikm co3gaeT
OJHOPOAHOCTb pacnpeAeneHma TeMnepaTypHOro nomnaA u xo-
POLLYIO LIMPKYALMIO ra30B B aTMocdhepe neyn, Hanpumep,
AnA TepMoobpaboTKu Npy NPOU3BOACTBE YyryHa, cTanu u
LUBETHbIX METasnnoB, UN B Nneyax AnA Npou3BOACTBa rpy-
601 N TOHKOW KepaMUKN.



2 CepTudoukaumsa
2.1 CepTudmumposaHo B Poccum

TP

CepTudukat cooTBETCTBUA TEXHUYECKOMY pernaMeHTy|
«O 6e30MacHOCTY MaluvH U 060pyAOBaHNA».
PaspeuieHve PocTtexHagsopa PP (PTH).
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3 KoHCTpyKumA

[openku cocToAT U3 3X MOAyNeln: Kopnyca ropenku, ra3oBo-
ro yana u KoMMsiekTa ropefiodHomn Tpybbl. Takaa KOHCTPYK-
LUMA NO3BONAET J1erko I'Ipl/lCI'IOC&ﬁﬂI/IBaTb ropenku gna pas-
JNMNYHbIX TEeXHOJTOr’M4YeCKnX npoLeccoB n BCTpanBaTb UX B Cy-
LecTBytoLmMe cuctembl. MNpun 3TOM MOHTaX 1 TexobcnyxmBa-
HMe 3aHMMarT HEMHOIo BpeMeHu 1 ne4yHaAa yctaHOBKa MO-
XeT ObITb MoAepHuU3npoBaHa B KOPOTKKME CPOKU.

3.1 Kopniyc ropenku (neyHoun donaHew)

A

BIO BIOA ZIOo

[openka KkpenuTcaA Ha nevn ceomMm kopnycom. Kopnyc ropen-
KV COEQMHEH C ra3oBbIM Y3/10M Y KOMMJIEKTOM FOPENOYHOW
TPYyObl U CAY>XUT ANA NPOXOXAEHUA BO34yXa Ha ropeHue.
[aBneHue Bo3gyxa Ha ropeHne MoxeT OblTb 3aMepeHo Ye-
pes wTyuep AnA otbopa AaBneHnA BO3ayxa.
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3.2 [a3oBbIv y3en

BIO, BIOA ZIOo

a3 pnA cropaHvA NofaeTca B rOPENIOYHYIO FONIOBKY Yepes
rasoBoe MOAKIIIOYEHUE U ra3onpoBos. [a30BbIi y3en BKII0-
YaeT B cebA rMAAenKy, BUHT 3a3eMJIEHNA U 3N1eKTPOLHbIN
apanTep C YrmoBbIM LITEKEPOM.

[nAa obneryeHna 3amepa N HaACTPOMKM pacxona rasa Ha-
YMHaA C KOHCTPYKTUBHOIO UCMOJTHEHUA E B rasoBbiit y3en
BCTpaBaeTcA ApoccenbHan wanba v aneMeHT AnA HacTpon-
KW pacxopa rasa.

HauynHana ¢ TMnopasmepa 65 anekTpog po3xura n MoHu3a-
LIMOHHBIN 3NeKTPoA BCTPOEHbI B ra3oBblil y3en 1 MoryT 3a-
MeHATbLCA 6e3 AeMOHTaXka ra3oBou 4YacTu.

BIO, BIOA, ZIO — ropenku 6e3 npenBapuTenbHOro cmelle-
HuA. [azoBo3ayLwHaA cMecb obpasyeTcA 34eChb 3a ropesnoy-
HOW rofIoBKOM. OTUM NpefoTBpallaeTcA obpasoBaHme B3pbl-
BOOMaCHOW CMecu B rasonpoBoge. [nA pasnnyHbiX TUNoB
rasos 1 opm nnameHun paspaboTaHbl COOTBETCTBYOLME
KOHCTPYKLMWN FOPEIOYHbIX FOfI0OBOK.

KProder



KoHcTpykumna

3.3 [openoyHana Tpyba

LLInpokuin ananasoH ASIMH ropenoyHbiX Tpyb No3BoNAET OCy-
LEeCTBNATb YCTAHOBKY B CUCTEMbI C NO6bIMM TOMNWMHAMM
CTeH.

3.3.1 [openo4yHaa Tpyba 1 ropenoYHblii KaMeHb
[openoyHan ronoBka pasmeLlaeTcA BHYTPY roOpenio4Hon Tpy-
6bl. [openoyHbIn KaMeHb U3roTaBnMBaeTCA TOYHO nog pas-
Mep ropenioyHon Tpybbl, OUKCUPYA ee NONOXeHNe, N OOHO-
BPEMEHHO UrpaeT posib KaMepbl FTOPEHUA, rae 3aBepluaeTca
nosHoe hopMmpoBaHme nnameHn. [openoYHbIn KameHb AB-
nAeTcA YacTblo hyTEPOBKM N 0ObLIYHO MOCTaBAAETCA Npo-
n3BoaMTENIEM NEYHOro arperara.

3.3.2 [openoyHan Tpyba C yanuHHUTENEM

[openo4vHasn ronoska pasmellaeTca BHy TPy FOpPenoYyHomn Tpy-
6bl. Y oNIMHHUTENb N3 TEPMOCTONKOW CTanm UrpaeT posb Ka-
Mepbl FOPeHnA, rae 3aBepLuaeTcA NnonHoe oropaHue nname-
HW, 4TO COOTBETCTBYET TEXHONOrMM CpeaHe- N HU3KO- TeM-
nepaTypHbIX NPOLECCOB.

BIO, BIOA, ZIO - Pegakuma 03.11
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4 MpuHumn paboTol

ABTOMAT ynpaBfieHUA ropenkon OTKpbIBaeT ra3oBble U BO3-
OyWHble KnanaHbl. [a3 nogaeTca B ra3oBbIf Y3€es, a BO34yX
npPOXoauT Yepes3 KOpnyc ropesiku.

[optovan razoBo3ayLHaA cMecb 06pasyeTcA 3a ropesiovHon
roNoBKON. B KOHCTPYKLMM FOPENOYHON rofIoBKMU Npeaycmo-
TPeHbI Wesnn n 0OTBepCTuUA, KOTOpble BJIMAKOT HA CTEeNeHb U
XapakTep 3aKpyyrBaHUA BO34YLUHOMO NOTOKa U onpeaenatoT
chopmy nnameHu. [eomeTpua conna 3aBUCUT OT TvNa rasa.

[a30BO34yLLIHAA CMEeCb BOCMIAMEHAETCA C MOMOLLbIO MPAMO-
ro 3NeKTPOopOo3Xura OT 3MEeKTPOAA UM MUITOTHON rOpPesnku.
dopMupoBaHMe NnaMeHn KOHTPONMMPYeTCA C MOMOLLbI NO-
HU3aUMOHHOro 3aneKkTpoaa unn Y®-gatymka (onumoH).

Bbibop cooTBETCTBYOLWEN Kamepbl CropaHuA, MaTepuanos u
TMnopasmepa onpeaenAeTcA TEXHONOrMYECKUM NPOLECCOM.

Mpy UCNoNb30BaHUM Pa3NNYHBLIX FOPENoYHbIX KAMHEN MOXX-
HO JOCTMYb 6OMbLLOrO pa3Hoo6pasuns opM NiameHu 1 Bbl-
XO[HbIX CKOPOCTEW.

[nAa HN3KOTemMnepaTypHbIX MPOLLECCOB Kamepa CropaHnsa Mo-
>XET 6bITb BbIMNOMHEHA U3 XKaponpo4yHor ctanu. MNnama ro-
PUT BHYTPU MeTaNlJIM4eCKOro yaonmHH1uTenA.

BIO, BIOA, ZIO - Pepakuua 03.11

Kopnyc ropenkun

[a3oBbIN y3en | [opesioyHas rofoBKa
[

(]
&

4.

Kopnyc ropenku

[openoyHan ronoBka

ZIOo

[azoBoe consno

VIOHM3aUMOHHbI 3NEKTPOA



5 Bbibop

5.1Tnn ropenku

Tn Kopnyc Temnepatypa Bo3ayxa

°C
BIO GG 20-450
BIOA AISi 20-200
ZIO ST 20-450

Temnepatypa B neyu
°C
50-1600*
50-1400
50-1600*

* [inAa Temnepatyp B neun > 1450°C cneymarnbHble BepCum ropesiok rno 3anpocy

5.2 Tunopasmep ropenku

MoLHOCTb ropenkm

Tunopasmep [KBT]
BIO 50 40

BIO, BIOA 65 90

BIO 80 150
BIO 100 230
BIO 125 320
BIO 140 450
Z10 165 630
Z10 200 1000

BIO, BIOA, ZIO - Pegakuma 03.11
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5.3 [openo4yHan ronoska
BbI60p ropenoYyHomn rofioBKn 3aBMcuT OT hopMbl N1aMeHu, TUNa rasa 1 BapuaHTa.

O603Ha4eHne
dopma nnaMeHu | rONOBKM ro-
penku
HopMmarnbHoe R
ONVHHOEe H
njockoe K3)

[wnanas perynuvpo-
BaHuA

CTYMeH-
nnasHoe | (2100
1:10 1:10
1:10 1:10

= 1:10

MuHumanb-
HaA Harpyska
npu A
> 1,05
>1,3
> 1,05

Temnepartypa
A1) B neyn
[°C]
0,8-1,3 50-1350
0,8-1,5 500-16005)
0.9-1,2 50-11004)

Temnepatypa Bo3ayxa2)
[°C]

20-1504)
20-450
20-1504)

1) Moka3saH npubn3nTebHbIA Auana3oH Makc. NoaKI04YaeMor MOLWHOCTY. ToYHoe 3HaYeHne AA KaxAo Bepcum cM. paboyve avarpammbl
ropesnok. [JnanasoHbl onpeaeneHsl 4518 Toka noHnsaumm = 5 UA. PaclumpeHne paboyero ananasoHa ¢ rnomolybto Yd-aarymka.

2) Pacxopg rasa AonxxeH 6bITb CAPOCCENNPOBAH B COOTBETCTBUM C BO3pPACTaHNEM SHTAasbUM MOAOrPEeTOro Bo3ayxXa.

3) B coyeTaHue ¢ ropesioHHbIM KaMHEM Npu UCMONb30BaHUN B KA4E€CTBE paanalMoHHON ropesiku.

4) Bonee BbICOKME TemnepaTypbl Mo 3anpocy.

5) ina Temnepatyp B neyn > 1450 °C Anana3oH perynmpoBaHna orpaHn4eH.

Tun rasa

MpupoaHbI ras kavectso L n H

O603Ha4yeHne

MponaH, nponax/6yTaH, 6yTaH
[MponaH, nponax/6yTaH, 6yTaH
KOKcOBbIN ras, ropoackon ras
Hn3KoKanopumHbI ras

B
M
G
D
L2)

1) Ana a < 0,9 unun npu ucnonssoBaHuy BIO 50.
2) He ana Bcex Tunopa3mepos. MoLHOCTb ropenky He AomKHa npeBbiaTs 50% HOMUHAIbHOM.

3) TennoTBOpHaA crnocob6HOCTb <1,7 Mo 3anpocy.

BapuaHT

MunoTHanA ropenka

[oHM>XeHHaA max. npucoeanHnTenbHaA MOLWHOCTb

BIO, BIOA, ZIO - Pepakuua 03.11

TennoTBOpHanA
CMOCOBHOCTb
[kBTY/M3(H)]

8-12
25-35
25-35

4-5
1,79-3

Koa

[MnoTHOCTb p
[kr/m3]
0,7-0,9
2,0-2,7
2,0-2,7
0,4-0,6
0,9-1,15

BbixogHaA MOLLHOCTb
[kBT]

npnénus. 1,5



5.4 O6nacTb NPUMEHEHMA
Tnbl Kamepbl ropeHnsa 1 opMbI NaMmeHn 06bearHeHbl NoA 0OAHUM 0603HaYeHeM B COOTBETCTBUN C 061aCTbio MPUMEHEHNA.

O6nacTb
NpUMeHeHUnA

[MpomMbIWwneHHbIE neyn,
OTKPbITble TOMKU

[pomMbIWwNeHHbIE neyn,
OTKPbITbIE TOMKM

[MpombIwneHHbIE neyn,
OTKPbITbIE TOMKM

npOMbILLIJ'IeHHbIe ne4yu,
OTKPbITblE TOMKU

Harpes
paanaumoHHbIMK
Tpy6ammn

[MpoussoacTeo
ropAYyero Bo3ayxa

PucyHok

] [ [=]

ﬂ

H
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Kamepa cropaxua

C KOHUYecKmm pac-
KpbiBalOWNMCA TOH-
Henem

C uMnuHapUYecKnm
TOHHENeM

C KOHUYEeCKNM
cyxatowpmmen
TOHHENem

C nnockonnamMmeHHbIM
TOHHENeM

Y anvHeHHana
ropenoyHan Tpyba
C OTBEPCTMAMM
ONA BTOPUYHOrO BO3-
ayxa
YanvHeHHana
ropeno4Has Tpyba
C OTBEPCTMAMM AnA
BTOPUYHOrO BO34yXxa,
nnamesawmTHan
Tpyba FTP

PerynupoBsaHue

Makc/MwuH
NnaBHoe

Makc/MwuH
Makc/MuH/Bbikn
[naBHoe
Makc/MwuH
Makc/MuH/Bbikn
MnaBsHoe
Bkn/Bbikn
Makc/MuH/Bbikn
(MnaBHoe)

Bkn/Bbikn

Makc/MwuH
Makc/MuH/Bbikn
[naBHoe

®dopma
nnamexHn

Makc.
MOLL-
HOCTb

100 %

100 %

npmuénus
80 %

100 %

100 %

100 %

[Mpumevanune

PekomeHAayeTcA TONMbKO AnA paboTbl
Ha XONOAHOM BO34yxe, B Cllyyae noporpesa
BO3[yXa BO3pacTaeT coaepxkaHue OKCUL0B
asoTa

OT HopMasnbHOW A0 CPefHEN CKOPOCTH
MCTeYeHVA nnaMeHu

OT cpefHew [0 BbICOKOW CKOPOCTH
MCTEYEHNA NNaMeHu,
MOLLHOCTb B 3aBUCMMOCTU OT AnameTpa X

[Mpu nnaBHOM perynnpoBaHun orpaHudeHne
MoLHOCTH (= 40%)

Tonbko AnA paboTbl HA XONOAHOM BO34yXe.
MoLLHOCTb paAnaumoHHbIX Tpy6 B COOTBET-
CTBUUN C yKasaHHon npounsesoaunTesiem.
BeHTUNATOP AOIKEH 6bITb BCTPOEH
CO CTOPOHbI YXOOALUMX ra3os.

3awyta nnameHn oT oxnaxkaeHuA
C NOMOLLbIO MNamesawmTHon Tpybel FTP
npu ckopocTax > 15 m/c.
Tonbko nNpu Temnepartypax B neym < 600 °C.



L2 BKL

5.5 BbluncneHune anuHbl ropesnku

5.5.1 [openka ¢ ropenoYyHbiM KaMHEM
MonoxxeHne ropenoyHon ronoBku (L2) fonHo 6biTb BbIBpaHO TakmM 06pasom,
4TOObl OHA 3axoAanna B rOPEeNOYHbIN KaMeHb.

lMono>keHne ropenioyHOM roflIoBKKU MOXET UMETb Creaytowmne 3Ha4YeHNA OJINH:
35, 135, 235, 335 um 1 T.4.

[nuHy Kamepbl ropeHnAa BKL, npu KoTopou rapaHTupyeTcA onTumasnibHoe ¢op-
MMPOBaHWE nnameHun n ctabunbHaA paboTa ropenku, MOXHO onpeaennTb Nno
[Tabnuua gaHHbix — cTp. 15].

O603Ha4veHve
L1 = [nunHa ropenoyHomn Tpybbl

L2 = lMonoxeHne ropeno4yHoOn ronoBkm
Lo = TonwmHa cTeHKun ne4n
BKL= [nuHa ropeno4Houn kamepsl (L1g)

BIO, BIOA, ZIO - Pegakuma 03.11

MonoXeHne ropenoyHon ronosku : L2 = Lg - BKL

[OnvHa ropeno4Homn Tpy6sl (L1) onpepenaeTcA npeaBapuTenbHO B 3aBUCMMOCTH
oT hopmbl nnamenn R, K nnun H:

ropenoyHana ronoska R, K: L1 = L2 + 15 mm,

ropeno4Han ronoska H: L1 = L2 + 65 mm

Mpumep

Tpebyembli TUM roOpenoyHoOro KamHsa = B,

Tpebyemana popma nnameHn = R (HopmanbHoe)

Bbibupaem ropenky mowHocTbio 90 KBT = BIO 65,
C AMmana3oHOM AnvH ropenoydHor kamepsbl (BKL) = 115 - 265 mm.

TonwwmHa cTeHku neyn: Lo = 340 mm.

Bbluncnaem HavMeHbLyo ANnHY L2:
Bblbvpaem MakcumasnbHyo AnnHy Kamepbl ropeHusa: BKL = 265 mm.

L2 = Lo — BKL = 340 Mmm — 265 MM = 75MM.

CpaBHum L2 (3pecb 75 MM) co cTaHAapTHbIMKU anuHamu (35, 135, 235, 335 MM
UT 4.)

Bblbupaem cneaytoLlyto no Bo3pacTaHuio anvHy L2: L2= 135 mwm.

MpoBepAaem nogxoanT nu BblibpaHHaA AnvHa Kamepbl ropeHnA BKL:

Lo -L2 =BKL => 340 mm - 135 mm = 205 MM

205 mm nonagaeT B Avanas3oH AnviH ansa ropenok BlO 65:
115 - 265 MM — cM. [Tabnuua gaHHbIx — cTp. 15].




Tabnuua paHHbIX
BIO, BIOA, ZIO

50
50
50
50
65
65
65
65
80
80
80
80
100
100
100
100
100
125
125
125
125

Tun ropenoyHoro
KaMHA
A
B, C
B, C
D
A
B, C
B, C
D
A
B, C
B, C
D
A
B, C
B, C
D
D
A
B, C
B, C
D

dopma nnameHu,
[openoyHan
ronoBka*

I X X

KB, KM

x

R
H
KB, KM
KD
R
R
H
KB

* Popma nnameHun: R = HopmarnbHoe, H = gnvHHoe, K = niockoe

Tun rasa: B = npupoaHsbliii ras, M, G = nponaH, nponax/6yTaH, 6yTaH,

D = KOKCOBbIV ra3, ropoACKow ras

BIO, BIOA, ZIO - Pepakuua 03.11

[nunHa ropeno4Homn
kamepbl BKL (L1g)
[Mw]

215-265
115-265
115-265
130-135
215-265
115-265
115-265
155-175
215-265
165-265
165-265
205-225
215-315
165-265
165-315
230-250
170-190
265-365
215-315
215-365
190-210

TN ropenoyHoro KamHA

B e
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140
140
140
140
165
165
165
165
200
200
200
200

Tun ropenoyHoro
KaMHA
A
B, C
B, C
D
A
B
B, C
D
A
B
B, C
D

dopma nnameHu,
[openoyHan
ronoBka*

R

R

H
KB, KM

I =

KB, KM

I XX >

KB

* opma nnameHun: R = HopmarnbHoe, H = AnvHHoe, K = niockoe

Tun rasa: B = npupoaHsbliii ras, M, G = nponaH, nponax/6yTaH, 6yTaH,

D = KOKCOBbIV ra3, ropoACKow ras

[nunHa ropeno4Homn
kamepbl BKL (L1g)
[Mm]

315-415
265-365
265-415
215-235
315-465
265-415
265-465
240-260
415-565
315-465
315-565
255-275

[nAa gononHUTenbHOM MHGopMaLMm MO ropesioyHbIM KaMHAM

cm. www.docuthek.com.
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5.5.2 [openku ¢ yofiMHEHHOW ropeno4yHon Tpyoon
MprmMepbl NpuMeHeHus
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Harpes pagnaunoHHbIMy Tpybamm

Mpu ncnonb3oBaHMM ropenok ¢ pagnaumoHHbIMU UK Nna-
Me3almUTHbIMK Tpy6amu OyHKLUMIO FOPEoYHOro KaMHA Bbl-
NonHAeT yanuHeHHanaA ropenodHan Tpyba (Tpyba ¢ yannmHHm-
Tenem). lopenku B crydae Takoro NpUMEHEHWA nNocTasnAa-
IOTCA C OTBEPCTUAMU ANA NPOXOXKAEHNA BTOPUYHOIO BO3-
ayxa, 4To B ONTUManbHOW CTeNneHn cTabunuanpyeT nnama.

BbixogHoW agnameTp paavaunmoHHON Tpybbl MOXET BbiThb 3a-
HV>KEH [0 TaKOW CTENEHU, NoKa NoTepu AaBfeHuA Npu Ho-
MWHanbHOM MOLLHOCTM He cocTaBAT 10 mbap.

Mpon3BoaCcTBO ropAYero Bo3ayxa

[nAa npon3BoAcTBa ropAYero Bo3ayxa B nevax ¢ Temnepa-
Typon < 600°C npMMeHATCA rOpenkun ¢ yoJIMHEHHON rope-
NOYHON TPybON N OTBEPCTUAMMN ANA NPOXOXKAEHNA BTOPUY-
HOro Bo3ayxa.

[na 3aWwmnTbl NnaMmeHn oT OxXnaXxaeHuaA Npu ckopocTax > 15
M/C MpUMeHADTCA NnamesawmTHble Tpybbl FPT. Mpu cko-
pocTAx < 15 M/c NnpuMeHeHuA nnamesalwmnTHblix Tpyo FPT
He TpebyeTcA.
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O603HayeHusn
L1 = [OnuHa ropenoyHow Tpy6bl
L2 = [MonoxeHne ropesio4vHON rofioBKM
Lo = TonwmHa cTeHKn neyu
Li.o = YAnnHHeHne ropenoyHom Tpy6bl

(paccToAHWe OT ronoBKwM ropen-
KN OO KOHLA ropesfioyHon Tpy-
6bl)
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Mpumep BblYUCNEHNA
Y annHHeHune ropenoyHon Tpy6bl (Li.o):

BIO, BIOA, ZIO H-ronoska ropersnku R-ronoska ropersnku

[Mm] [MMm]

50 115 115

65 115 115

80 165 165

100 165 165

125 215 215

140 265 265

165 265 165

200 315 215

lMono>xeHne ropenoyHor ronoBKU (OTHOCUTENBHO BHYTPEHHEN CTEHKN Neyn):
L2 =Lo £ 50 Mm

[nvHa ropeno4dHon Tpy6bl (L1) BbIYMCAAETCA CNOXKEHNEM MOSNOXKEHWA rOpenoy-
How ronoBku (L2) c rabaputom yanuHHuTena (Li.o):
L1 =12+ L4

Mpume

T§e6ye?/|aﬂ opma nnamenu = H (anuHHoe) — cm. [O6nactb NpuMeHeHna —|
Etp. 13]

Bbibupaem ropesnky mowHocTbo 90 KBT = BIO 65.

[nvHa yanvHeHHou ropenoyHon Tpy6bbl (L1-2) = 115 mm.

TonwwuHa cteHku ne4n Lo = 300 mm.

BbluncnAem HavMMeHbLyo AnnHY L2:
L2 =Lo — 50 mm =300 — 50 mm = 250 MM.

CpaBHuTb L2 (B AaHHOM cny4yae 250 MM) €O CTaHAapPTHbIMU AnvHamu (35... u T. 4.)
BbibpaTtb 65mkanlyo B CTOPOHY yBenuyeHna gnudy L2: L2 = 335 mm.

BbluncnAaem gnvHy ropenodHon Tpy6bbl (L1):
L1 =L2 + L1-2 =335 MM + 115 MM = 450mMMm.




Bbibop

5.6 Tabnuua Bbibopa

50 65 80 100 125 140 165 200
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5.6.1 Ob6o3HaveHne Tuna

Tvn Onucanne
BIO [openku ra3oBble CO YYryHHbIM INTHIM KOPMYyCOM
BIOA [openku rasoBble C antOMUHUEBBLIM KOPMYCOM
Z10 [openku ra3oBble CO CTaslbHbIM CBAPHbLIM KOPMYCOM
¢ 50 no 200 Tunopasmep ropenku
dopma nnameHu:
H ONVHHOE
R HopMasnbHoe
K naockoe
Tun rasa:
B NPVUPOAHbIN ra3
G, M nponax, nponax/6yTtaH, 6yTaH
L HU3KOKasIopWUMHbIN ra3
D KOKCOBBbI/ ra3, ropoAcKom ras
BapwuaHT:
L C MUMNOTHOWN rOPEesKon
R C NMOHWXXEHHOWN MaKC. NPUCOEANHUTENbHON
MOLLHOCTbIO
-50*
-100**
-150*
—200** OnuHa ropeno4Hon Tpy6bI( (L1) [Mm]
—250*
-300**
/35—
/135-
/235- MonoxxeHne ropenoyHomn ronoskm (L2) [mm]
/335-
¢ -(1) no -(99) VIHOEeKc ropeno4Hown ronoBKum
cDnoF KOHCTPYKTUBHOE MUCMONHEHne
B C oTBepCTMAMY ANA NPOXOXAEHNA BTOPUYHOIO
BO34yxa

* R-, K-ropesnio4yHas rornoska
** H-ropenoyHad ronoska
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6 VIHdhopmauunaA no NnpoeKTnpoBaHmio

6.1 MoHTax
MoHTa)kHOe nonoxeHwue: noboe

MoakntoyeHne rasa 1 Bo3ayxa: BO3MOXEH pa3BopoT C wa-
rom 90°C.

Bo nsbexxaHune neperpesa OTAEMNbHbIX KOMNOHEHTOB BO Bpe-
MA SKCryaTaumm N30naumnio ropenkn obecnevmTb Npu MOH-
Taxe. B cnyyae Heo6xoaumocTu AnA npefoTepaLleHma npo-
HVKHOBEHMA arpecCrBHbIX ra30B UK neperpesa KOMMNOHEH-
TOB WCMOMb30BaThb NPOAYBOYHbIN BO3AYX.

6.2 PekomeHayembln 3anasbHbii
TpaHcdopmaTop

a

> 75 kB, = 12MA,
Hanpumep, TZI 7,5-12/100 unn TGl 7,5-12/100

6.3 O6paTHbIN ra3oBbIN KNnanaH

O6patHbIi ra3oBbIn KnanaH He TpebyeTcA, T.K. 3TO ropenku
6e3 npeaBapuTENbLHOIO CMeLLeHna (ra3oBo3ayLUHaA CMECh
obpasyeTcA 3a ropefnio4HOn rofioBKOM).

6.4 KOHTpOMb nnamMmeHun

KOHTpOJ'Ib nnamMmeHu ocyllecTBsnAeTcA C NOMOLWbO MoOHU3a-
LIMOHHOIo 35IEKTpOAa UM onuuoHanbHO ¢ nomMmoLbo YO-
Aartyunka.

BIO, BIOA, ZIO - Pegakuma 03.11
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6.5 KomneHcauma ropAYero Bosayxa

[nAa nogaep>XxaHnAa NOCTOAHCTBA o Npu paboTe Ha ropAaYeM
BO34yXe AaBfieHVNE BO34yXa Ha ropeHne AOMKHO ObiTb Mo-
BblleHo. [laBneHve rasa B pexxviMe paboTbl HA ropAYemM BO3-
nyxe (450°C) BospacTtaeT npnbnmanTenbHo Ha 5 mbap anAa
BIO..K 1 npubnus. Ha 10 m6ap ana BIO..H. CymmapHas moLwu-
HOCTb (MOLLHOCTb MO rasy + MOLHOCTb MO ropAYemMy Bo3ay-
Xy) He OOJI>KHa npeBbllaTb MakCMaJibHO BO3MOXHYHO MOLLL-
HOCTb ropesiku (CM. avarpammbl paboumx xapakTepucTuk
ropenok Ha iwww.docuthek.com:
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6.6 Bo3ayx Ha npoayBKy/oxnaxaeHume

Pacxoa Bo3ayxa Ha npoayBKy/oxnaxaeHue ropesnok

T T T O
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Temneparypa B neun°C

* Pacxopn Bo3ayxa Ha OXnaXAeHWe U3MEepeHHbIi
B KyOUYECKNX METPaX BbIPaXKeH B %.

Ecnu ropenka Bbikno4eHa, To B 3aBUCMMOCTU OT Temrnepa-
Typbl B Me4n HeobxoamMmo obecneunTb onpeaeneHHbIn pac-
Xo[, Bo3ayxa AnAa 6e30nacHoro posura u KOHTponaA roper-
KW a Takxe Af1A oxnaxaeHna ee KOMMNOHEHTOB.

Ha npvBeaeHHoOI AnarpaMmMe 3aBUCUMOCTb pacxona Bo3ay-
Xa B NMPOLEHTOM BblpaxkeHun 6a3upyeTca Ha pacxofe BO3-
ZAyxa npy HOMUHANbHON MOLLHOCTW AJ1A COOTBETCTBYHOLLEe-
ro Turopasmepa ropesku.

Ha npaBoit ocx gnarpammbl OTNOXEHbI 3Ha4YeHUA 4nA rops-
Yero Bo3Ayxa OCHOBaHHbIE Ha CTaHAAPTHOM pacxofe Bo3ay-
Xa AnAa coOTBETCTBYHOLWEN HOMUHANBHOW MOLLHOCTMU.

BO3,EI,yLLIHbII;1 BEHTUJTATOP A0N1>XXeH oCTaBaTbCA BK/TIOYEHHbIM
A0 Tex nop, noka ne4dyb He oxnaaunTcA.
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6.7 Bbibpochbl
NOX
[Mr/m3]
5% 02
dopma nnameHu:
500 R=HopmanbHoe
N H=pgnuHHoe
Sy K (450 °C){ K'=nnockoe
400 <
300 H (450 °C)
Ay R, K (20 °C)
M
100
70
50
10 50 100 T  =1000°C

neuu

MowwHocTb [%]

Bbi6pocbl npu pexxunme paboTbl Ha XONOAHOM BO3AyXe He
npeBbIWakT HOPM, YCTaHOBMEHHbIX Hemeukon OupekTu-
BOM MO NoAAepP>XaHU YNCTOTbI aTMocdepsl.

3HaueHna BboibpocoB NO, 3aBUCAT OT TemnepaTtypbl, Tna
ropeno4yHON rofioBKKU, KaMepbl rOpeHnA, o6bema NeyHoro
NPOCTPaHCTBA, 3Ha4YeHnA a (3HaveHnA BbibpocoB NO, npe-
[OCTaBNAKTCA MO 3anpocy).

Mpun paboTe Ha CXXMXKEHHOM rase 3HayeHns BblopocoB NOy
BO3pacTalT NpubnnanTenbHo Ha 25%.



VIHgpopmauma rno npoekTnpoBaHuio

6.8 MNogkitodeHre rasoBon NMUHUA

[nA obecnevyeHna TOYHOCTM U3MepPeHMA Nepenaga nasrne-
HWA Ha BCTPOEHHOW U3MeEPUTENbHOW anadparmMe npu npo-
€KTMPOBaHWM ra3oBOro NoAKIYeHNA Heob6XoaAnMO:

— Ob6ecneuynTb CNOKOWMHOE TeYeHne rasa Ao ra3oBoro noj-
KNIOYEHMA rOpesikn Ha y4acTke TpybonpoBoaa AnvHON
> 5DN.

— Wcnonb3oBaTb rmbKue LWaHrM 1 ctanbHble KOMAEeHcaTo-
pbl C TEM >XXe HOMUHAsIbHbIM AMaMeTPOM KaK U ra3oBoe
NoAKIOYEHNE Ha roperke.

— Vcnonb3oBaTtb CoOeAMHUTENbHbIE HacTW C HAPY>KHOM
pe3bboi ¢ 06enx CTOPOH C LieNbio MOHMKEHNA HOMU-
HanbHOro AMameTpa Ha ropenke (Hanpumep ¢ 1" no 3/,").

[nAa obecneyeHnAa oNnTMManbHOro pacxoaa, UCKYeHnA He-

NPaBUNbHbIX U3BMEPEHUA N BOZMOXHOCTU paboThbl FOpenku

C N36bITKOM BO34yXa PEKOMEHAYETCA:

- He yctaHaBnuBaTh py4HOl LLAPOBOW KpaH Hernocpea-
CTBEHHO Ha roperky.

6.9 MNogkntoveHne Bo3ayLLHON NUHUN

Ob6ecne4nTb YCTaHOBKY CTaslbHbIX KOMMNEHCATOPOB M BO34yLL-
HOro HaCTPOEYHOro BEHTUNA Nepea ropenkon. [ina onpeae-
NeHnA pacxopa Bo3Ayxa pekoMeHayeTcA yCTaHOBKa pacxo-
nomepHon gnadparmel FLS nnn VMO.

6.10 YcnoBuAa nocTtaBKuU

Mpn nocTaBKe ra3oBoe M BO3AYLIHOE NOAKIOYEHNE CMOH-
TUpOBaHbI APYr NPOTUB Apyra.
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7 TexHn4yeckne aaHHble

MpucoeanHnTenbHoe AasneHune rasa: npubnms. ot 20 Ao
50 mbap,

npucoeanHUTENbLHOE AaBfieHMe Bo3ayxa: Npmubnus. ot 25
0o 45 m6ap B 3aBMCUMOCTY OT (hOpMbI NNaMeHn n Tuna
rasa (gaBneHuve rasa n Bo3gyxa — CM. Anarpammbl ropen-
Ku Ha Www.docuthek.com.

M3meHeHne anuHbl ropeniku ¢ warom: 100 Mm.

Tun rasa: NpUpOAHbIN ras, CXXMXEHHbIV (razoobpasHan
doopma) 1 KOKCOBbIWN ras; gpyrue rasbl no 3anpocy.

HarpeB: NnpAMON ¢ NCrosib30BaHWEM rOPENOYHOro KamHsA
UNN yasIMHEHHON rOPENIoYHON TPYObI,

KOCBEHHbIN C UCMONb30BaHNEM YASIMHEHHOWN FOPENoYHON
Tpy6bl BHYTPU pagnaumoHHOW Tpy6bl.

Tun perynupoBaHua:

ctyneH4yatoe: Bkn/Bbikn, Makc/MuH/Bbikn,

nnasHoe: NoaaepXXaHme NOCTOAHHOIO a.

BonbWNHCTBO KOMMNOHEHTOB rOPENKN cAenaHo U3 Koppo-
3MOHHOCTOMKOM Hepy)KaBetoLwen cTasnw.

Kopnyc:

BIO: yyryHHoe nuTbe,

BIOA: antomuHumeBbin cnnas AlSi,

Z10: yrepoaucTtaa ctans ST.

KoHTponb nnameHu: ¢ MOHU3aUNOHHbIM 3N1eKTPOAOM (On-
LUMOH - YO-paTumk).

Po3>ur: npAMOii, 3NEeKTPOPO3XUN, NUIOTHaA ropenika —
OMLVOH.

MakcumanbHaA TemnepaTypa B neyu:

BIO/ZIO ¢ ropenoyHbiM kamHem: go 1600°C,

¢ ropenoyHoi ronoskoi K: o 1100°C (6onee BbicOKue
TemnepaTtypbl Mo 3anpocy),

BIO/ZIO ¢ yannHeHHOW ropenoyHon Tpybon: go 600°C
(6bonee BbICOKME TEMNepaTypbl N0 3anpocy).

BIO, BIOA, ZIO - Pegakuma 03.11

MakcumanbHaA TemnepaTtypa Bo3ayxa:
BIO, ZIO: 450°C,
BIOA: 200°C.
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[openku HIV(I)OMLIT:(?(J:-ITI?:%H Tmnrgolr()aeﬂg:Ho- MHneﬁggggiﬂowom [nuHa nnamexun 2) BbixogHas cKOpoCcTb ropenku 3)
KBT cM m/c
BIO 50 40 A R 25 15
BIO 50 40 B R 30 55
BIO 50 40 B H 35 50
BIO 50 40 D K - -
BIO(A) 65 90 A R 40 20
BIO(A) 65 90 B R 50 70
BIO(A) 65 90 B H 60 65
BIO(A) 65 90 D K - -
BIO 80 150 A R 45 20
BIO 80 150 B R 60 75
BIO 80 150 B H 70 70
BIO 80 150 D K - -
BIO 100 230 A R 55 20
BIO 100 230 B R 70 75
BIO 100 230 B H 80 70
BIO 100 230 D K -
BIO 125 320 A R 60 20
BIO 125 320 B R 100 65
BIO 125 320 B H 115 60
BIO 125 320 D K - -
BIO 140 450 A R 80 20
BIO 140 450 B R 120 75
BIO 140 450 B H 140 70
BIO 140 450 D K - -
Z10 165 630 A R 90 20
ZIO 165 630 B R 110 75
Z10 165 630 B H 160 70

1) Bo3MOXHbI 6051€€ BbICOKME MOLYHOCTY MO 3anpocy uiav CM. auarpaMmbl ropesiok Ha www.docuthek.com.

2) 3amepeHo B ropesike ¢ ropesiodHbIM KaMHeM OT NepPesHero Kpas ropesioyHoro KamHA. uameTp rnnameHv npubnua. paBeH uiv B ABa pasa
borbLue anameTpa ropesiodHou Tpybbl NN BbIXOAHOTO OTBEPCTUA rOPEIOYHOro0 KamMHA.

3) [1nA HOMMUHaILHOM MOLYHOCTH: C rOPesloyHbIMU rofioBKkamu R npu Temnepatypoii B neyn 1600°C, ¢ ropenoyHbIMy ronoBkamu H npu Temnepa-
Type B neun 1500°C. CKOPOCTb NCTEYEHNA BO3PacTaeT C MOHUXKEHNEM BbIXO4HOIo AnameTpa ropesiodHoro KaMHA.HommHanbHaa MOLHOCTb
[AO0/MKHa HacTpanBaTbCA 0 BbIXOAHOMY ANaMeTpy.

. m
BIO, BIOA, ZIO - Penakuwsa 03.11 skéﬂ A




[openkn H“fg”ufﬁ'ggfﬁ%ﬂ Tmnrcr)olr()aeﬂg:Ho- MHnelig;ggiﬂowom OnvHa nnamenn 2) | BbixogHasA CKOPOCTb ropesiku 3)
kBT cM m/c

ZIO 165 630 D K - -

ZIO 200 1000 A R 100 25

ZIO 200 1000 B R 130 85

ZIO 200 1000 B H 200 80

ZIO 200 1000 D K - -

1) Bo3MOoXHbI 6071ee BbICOKME MOLYHOCTH 10 3anpocy U CM. Auarpammbl ropesiok Ha www.docuthek.com.

2) BamepeHo B ropesike ¢ ropesioqHbIM KaMHeM OT MepeaHero Kpas ropesiodHoro KamHA. [uameTp nnameHv npubnu3. paBeH uiav B ABa pasa
bosbLue anameTpa ropesiodHoNn Tpy6bl UM BbIXOAHONO OTBEPCTUA ropesioHHOro KamHA.

3) [1nA HOMUHaILHOM MOLYHOCTH: C ropesioYHbIMM rofioBkamu R npu Temnepatypori B neun 1600°C, ¢ ropenoyHbiMu ronoskamu H npu Temnepa-
Type B neun 1500°C. CKOpPOCTb NCTEYEHNA BO3PacTaeT C MOHUXKEHNEM BbIXOAHOIo AnamMmeTpa ropesiodHoro KaMHA.HomMmHanbHaa MOLHOCTb

AOJNIXXHa HacTpanBaTbCA MO BbIXOAHOMY AnaMeTpy.
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7.1 Pa3mepsbl

8
T T
Y .C’
=
Bo3amoxxHbl BapyaHTbl ana L1 (anvHa ropenoyHoi Tpy6bl) n L2 (Nno3uumA ropeiovHon ronoBku) — cM. BbluucreHme AnvHbl ropenki
BIO BIOA
Maxc Pasmepbl [MM]
[openku Lk BoagyLHoe Bec
MOLLHOCTb
Ly [a3oBOe noakoyeHne NOOKNIOYeHIe
[kBT] D**|  GA LA H h|S|[L3|L4|L5|L6 |[D2|k2|d2|{n2| F [D3| k3 |d3|n3 [Kr]
BIO 50 40 50| Rp '/, |Rp 11/, 50 | 38 | 12| 73 [ 149 (240|127 |181 151 (12| 4 | 75 | - - | =1 - 5,4
BIO 65 90 65| Rp3/4 |Rp11/5| 62 | 48 | 12| 73 | 156|246|127 | 195|165 (12| 4 | 95 | - -1 -1- 7.2
BIOA 65 90 65| Rp1/,| K48 | 80 | 44 | 16| 95 | 170|261 |149|195|165[13 | 4 | 88 | - = | =1 = 3,6
BIO 80 150 82| Rp3/4| Rp2 [112| 55| 14| 90 [172(272|140|240|210 (14| 4 [110| - - |- - 11,2
BIO 100 230 100| Rp1 Rp2 | 100| 60 | 16 | 103 | 185|285 | 153 |240|200| 14| 4 |120| - = | == 12,6
BIO 125 320 127|Rp 11/, DN 65 [ 135| 73 | 16 | 120 | 254 | 350 | 212|270 (240 |14 | 4 [145|185|145|18| 4 21,7
BIO 140 450 140|Rp 11/, DN 80 | 150 | 80 | 18 | 130 | 271 | 381|232 | 300|265 |14 | 4 |160| 200|160 |18 | 8 29

* [pu paboTe Ha Xo/104HOM BO3A4yXe C OTKPbITbIM rniameHem, o = 1,1
** B criyqyae cBapHOro LwBa OTKJIOHEHNE OT CTaHAapTHOW ANMHbI Mpnbnns.10 mm.
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L6
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3 i
I
; L
k2
L2 D2
L1
ZIO
Pasmepsbl [MM]
lopenka MOMﬁgg:rb* e BosaayluHoe Bec
a30B0e NOAKIIoYeHne noAKnioYeHIe
[kBT] D**| GA LA H|h|S|L3|L4|[L5|[L6 |D2]| k2 [d2|n2 F D3 | k3 |d3| n3 | [Kr]
ZI10 165 630 165| R11/, DN 100|213 | - |20 150|359 | - [230|285|240|14| 4 | ®220 |220|180|18| 8 26
ZI0 200 1000 194 R2 [DN150{220| - [20|220|469| - |[340(330|295|22| 8 | K255 [285(240(22| 8 37

* [lpy paboTe Ha X0N04HOM BO3A4yXe C OTKPbITbIM nnameHem, o = 1,1
** B crlydae cBapHOro wBa OTKJIOHEHNe OT CTaH[apTHOU AnnHbl npubnn3. 10 Mm.
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7.2 MNogkntoyeHne AnA nMANOTHOWN rOpPenku ZI0
BIO [asoBoe nogknoyeHune: Rp 1/4.

‘Rp 1
lazoBoe nogksoyeHue: Rp 1/,. BosaywHoe noaknioyetme: Rp 1/a.

BosayLHoe noaksioyeHne: Rp 3/g. Hasnetue rasa: 30-50 mbap.
[aBneHve rasa: 30-50 M6ap. [asneHue Bosayxa: 30—-50 mbap.

[asneHne Bosagyxa: 30—50 mbap.

B
7 LEQ
L |
a3
[l -
i 3‘: ,
H_/ ;\j aa (ur]
Sl I
Boszayx
[azoBoe BosaywHoe [aszoBoe BosaywHoe
fopenka | o1k niovetme | noakmioueHme FEELTTE] fopenka | nonkniouere | noakniodeHne Pasmepe!
B C ET1[E2| L7 |W1|W2 B C E1 E2 L7
MM MM MM [MM | MM | K° | K ° MM MM MM MM MM
BIO 80..L 57 54 7 [10]177|36 | 45~ ZI07165.L 118 77 27 | 71 | 382
BIO 100..L 57 54 7 |10]100| 36 | 45~ #10200.L 137 i 27 | 89 | 482
BIO 125..L 69 65 8 | 8 [261| 30| 30
BIO 140..L 63 62 16 [ 18|276| 42 | 45
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