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HAIIIOHAJIBHUM BCTYII

Lei#t ctanmapt € Toroxkuuit nepexnan EN 13084-6:2004 Freestanding chimneys —
Part 6: Steel liners — Design and Execution (EN 13084-6:2004 TpyOu aumoBi

BUIbHOCTOSU1. YacTuHa 6. ['azoxonu cranesi. [IpoekTyBaHHS Ta BUKOHAHHS).

EN 13084-6 migrorosineno Texniuaum komitetoM CEN/TC 297 «Free-standing
industrial chimneys» («BinbHOCTOSIYI MPOMHCIIOBI AMMOBI TpyOMW»), CEKpeTapiaToMm
sskoro kepye DIN.

Jlo HaIlOHAJTBLHOTO CTAHAAPTY JOIYYEHO AaHTJIOMOBHHI TEKCT.

Ha tepuropii Ykpainu sk HallOHAJbHUH CTaHAApT i€ JiiBa KOJOHKA TEKCTY
JCTY b EN 13084-6:201X «JlumoBi TpyOu BimbHOCTOsul. Yactuna 6. ['azoxomm
cranesi. IlpoektyBanns Tta BuxkoHanHsa (EN 13084-6:2004, IDT)», BukianaeHa

YKPAaIHCHKOIO MOBOXO.

Bignosigno mo JIBH A.1.1-1-93 «Cuctema crangapTuzaiii Ta HOPMYBaHHS B
OyniBHUIITBL. OCHOBHI TIOJIOKEHHS» 1€ CTaHAAPT BITHOCUTHCS JO KOMILIEKCY
HOPMAaTUBHUX JOKYMeHTIB B.2.6. « KoHCTpyKLii OYyIMHKIB 1 CHOPYI».

CraHgapT MICTUTh BUMOTH, SIK1 BIJIIIOBIAI0Th YUHHOMY 3aKOHOJIaBCTBY Y KpaiHH.

TexHlyHUNA KOMITET, BiAMOBITAABHUNA 3a 1el cradmapt, — TK 301
«Metano6yniBauntBoy» / I[1IK-1 «IIpoexkTyBaHHS MeTaneBUX KOHCTPYKIIII».

Jlo cTangapTy BHECEHO TaKi peJaKIliiiHi 3MIHH:

- CJIOBa «1Ie¥ €BPOIMEUCHKUI CTaHIapT» 3aMIHEHO Ha «IIeH cTaHaapT;

- CTPYKTypHI eneMmeHTH cranmgapry: «OOxmanusky», «llepeamoBy», «3micT»,
«Harionansuuii Betym», «Jlomarok HA» ta «bibmiorpadiuni gan» odhopmieHo
3r1JTHO 3 BUMOT'AaMH HAIlIOHAJIbHO1 CTaHAApTU3alll Y KpaiHu;

- 3 «llepemmoBu mo EN 13084-6» y ueii «HamionanpHuii BCTym» B3sTE TE, IO
6e3mocepeTHbO CTOCYETHCS IILOTO CTAaHAAPTY;

- BWIYYEHO CTPYKTYpHUN eneMeHT €Bponeicbkoro crannapty «llepenmoBay,
OCKUJIbKH BiH HE MICTUTh €JIEMEHTIB TEXHIYHOT'O 3MICTY CTaHAAPTY;

- TMO3HAKU OJMHUIIL BUMIPIOBaHHS BiANoBiAa0Th cepii cranaaptie JJCTY 3651-97

«Metpooris. OquHu Gi3UIHUX BETUIHHY,
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- B TEKCTI cTaHAapTy € HopMmaTuBHI nocwianHs Ha prEN 13084-7:2001, skuii Ha
nanui  vac  onyOmikoBanuit  CEN, Bupganuidi 1  onyOJiKOBaHMM  SIK
EN 13084-7:2012;
- HaIllOHAJIBHUN OBIIKOBUIN JTOJAATOK HABEJICHO SIK HACTAHOBY JIJIs KOPUCTYBAUIB.
VY pozaini «HopmaTuBHI nocuiiaHHs» HaBeJeHO npoekTu cranaaptiB (prEN), ski
Ha JJaHWW Yac MaroTh cTatyc YMHHUX cTaHaapTiB (EN).
[lepenik HamioHansHux craHAaptiB Ykpainu (JICTVY), mocunanHs Ha siKi € B

EN 13084-6, naBeneno B gfoaarky HA.
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HAIIIOHAJIBHUM CTAHJIAPT
YKPAIHHA

npICTY b EN 13084-6:201X

EUROPEAN STANDARD

TPYBU INMOBI BIJIBHOCTOSAYI.
YACTHHA 6. 'A30XO0AN
CTAJVIEBI. IPOEKTYBAHHS TA
BUKOHAHHA

TPYBBI JILIMOBBIE
CBOBOJTHOCTOSIIIME. YACTD 6.
TA30XOJIbI CTAJIBHBIE.
[TIPOEKTUPOBAHME Y MOHTAX

FREESTANDING CHIMNEYS - PART
6: STEEL LINERS - DESIGN AND
EXECUTION

This European Standard was approved by
CEN on 10 October 2004.

ICS 91.060.40
English version

Freestanding chimneys - Part 6: Steel
liners - Design and Execution

EN 13084-6:2004

Yuuuuii Big

1 COEPA 3ACTOCYBAHHS

Len JIOKYMEHT YCTaHOBIIKOE€
crieriayibHi BUMOTH 1 KpuTepii
e(heKTUBHOCTI MIPOCKTYBAHHS
ra3oBUBIIHUX CHCTEM 31 CTall JUIA

BUIBHOCTOSUUX JUMOBHUX TPYyO. Y HbOMY
BHU3HAYAIOTHCS BUMOTHU hi (o)
WTHAPUYHUX CTaJIeBUX Ta30XO[1B, SK
3a3HaueHo B EN 13084-1.

Ilei1 TOKYMEHT NHOIIMPIOETHCA Ha

MPOCKTYBaHHS HACTYITHUX TPHOX
OCHOBHHUX THIIB ra30Xxo/IiB,
pO3TAIlIOBaHUX  BCEpPEAWHI  HeECcydoi
KOHCTPYKIIIi:

a) ras3oxii, 1O OONMUpaeTbcs Ha
dbyHIaMeHT;

b) cexmiitHui ra3oxim;

November 2004

1 SCOPE

This document deals with special
requirements and performance criteria
for the design of lining systems made of
steel for free standing chimneys. It
specifies the requirements for cylindrical

steel liners as stated in EN 13084-1.

This document covers the design

of the following three basic types of

liners located in a load bearing structure:

a) base supported liner;

b) sectional liner;



C) MiABICHUH Ta30Xij.

Kpim TOro, neii JOKyMEHT TaKOkK
3aCTOCOBYIOTh  JI0  OJHOCTIHYACTHUX
IUMOBUX  TpYO,

KOHTAKTy€ 3 TMMOBUMHU I'a3aMU.

MOBEPXHS  SKHUX
lNazoxommu,  cmopymxyBaHi  3i

301pHUX METaJEBUX KOMITOHCHTIB
TUMOBHUX TpyO BiamoBigHO 10 EN 1856-1
1 EN 1856-2, MOHTYIOTbCS SIK Taki, 110
oOmupaloThcst  Ha  (pyHaameHnt, i3
JOJIATKOBUMH OMOpaMu 1 HaNpsSIMHUMHU
eIeMCHTaMH, SK 3a3HAYEHO B I[bOMY

JIOKYMEHTI.

2 HOPMATHUBHI TIOCHUJIAHHSI

[li HOpMaTWUBHI JOKYMEHTH €
HEBIJl'EMHUMHU JJII KOPUCTYBaHHS ITUM
crtagaaproMm. g maToBaHWX TOCHIAHB
3aCTOCOBYIOTBHCSI JIMIIIE 3a3HAYEHI HIKYE
penakiiii HOpMaTUBHUX JAOKYMEHTIB. [y
HEJJATOBAHHMX MOCHIIAHb 3aCTOCOBYIOTHCS
OCTaHHI BUJAHHA CTaHAAPTIB (BKIIOYHO 3
yciMa IonpaBKaMu).

EN 1443, J[dumoBi TpyOu —
3arajibHI BUMOTH.

EN 1856-1, [dumoBi T1pyom —
Bumoru 10 mertaneBux IUMOBHUX TPYO —
KomnonenTu

Yactuna |1: CUCTEMHU

JMMOBOT TPYOH.

npICTY b EN 13084-6:201X

c) top hung liner.
Additionally this document also
applies to single wall chimneys whose

surface is in contact with flue gases.

Liners built from prefabricated
metal chimneys in accordance with
EN 1856-1 and EN 1856-2 are installed
as base supported liners with additional
supports and guides as defined in this

document.

2 NORMATIVE REFERENCES

The following referenced
documents are indispensable for the
application of this document. For dated
references, only the edition cited applies.
For undated references, the latest edition

of the referenced document (including

any amendments) applies.

EN 1443, Chimneys - General
requirements.

EN 1856-1,  Chimneys  —
Requirements for metal chimneys — Part

1: System chimney products.



EN 1856-2, JlumoBi T1pyOHm —
Bumoru no mertaneBux AMMOBHX TPyO —
Yactuna 2: Meranesl rasoxogd 1
N1JB1AHI TaTPyOKH.

EN 1859:2000, IumoBi TpyOum —

MeraneBi auMoBi Tpyom — Metoau
BUNPOOYBAHHS.
EN  1993-1-6, €Bpokox  3:

[IpoexTyBaHHS CTaleBUX KOHCTPYKIINA —
Yactuna 1-6: MinHicTh Ta CTIMKICTh
000JIOHKOBUX KOHCTPYKITIH.

EN  1993-3-2, €Bpokox  3:
[IpoekTyBaHHS CTaleBUX KOHCTPYKIINA —
Yactuna 3-2: bamru, moriad 1 AUMOBI
TpyOu — JlumoB1 TpyOu.

EN 10028 (Bci yactunu), Bupobu
IUTOCKI CTaJIeB1 i1l POOOTH 11T TUCKOM.

EN 10088 (Bci uwactunu), Crami
HeIpKaBitoul.

EN 10095, XKapocriiiki crtam Ta
HIKEJIeB1 CILJIABU.

EN 13084-1:2000, Tpyou aumoBi
BUIBHOCTOSU1, MpoMuciIoBl — YacTuHa 1:
3arajibHi BUMOTH.

prEN 13084-7:2001, TpyOu
IUMOB1 BUIBHOCTOSYlI — YactuHa 7.
[HuminapuyHi  cTajieBl 3aroTOBKH IS
OJIHOCTIHYACTHUX

CTAJICBUX JUMOBHX

TpyO 1 cTasieBUX Tra30XxofiB. TexHiuHi

npICTY b EN 13084-6:201X

EN 1856-2, Chimneys -
Requirements for metal chimneys — Part

2: Metal liners and connecting flue pipes.

EN 1859:2000, Chimneys — Metal

chimneys — Test methods.

EN 1993-1-6, Eurocode 3: Design
of steel structures — Part 1-6: General
rules — Supplementary rules for the shell
structures.

EN 1993-3-2, Eurocode 3: Design
of steel structures — Part 3-2: Towers,

masts and chimneys — Chimneys.

EN 10028 (all parts), Flat products
made of steels for pressure purposes.

EN 10088 (all parts), Stainless
steels.

EN 10095, Heat resisting steels
and nickel alloys.

EN 13084-1:2000, Free-standing
industrial chimneys — Part 1: General
requirements.

prEN 13084-7:2001, Free-standing
chimneys — Part 7: Product specification
of cylindrical steel fabrications for use in
single wall steel chimneys and steel

liners.



YMOBH.

IEC  62305-1, 3axmct  Bixg
omuckaBku — Yactuna 1: 3aranbhi
TIPUHITUIIH.

3 TEPMIHHU TA BUSHAUYEHHS
INOHATDH

Y 1mpoMy CcTaHIApTI BUKOPHCTAHO
TEPMIiHM Ta BH3HAUYCHHS ITO3HAYEHUX
HUMH MIOHATH, SIK1 MoJIaH1 B
EN 13084-1:2000, a Tako Takl, IIO
IIOJaH1 HIDKYE.

3.1 razoxia, mo o0NMUPAETHCS HA

pyHaamenT
ra3oxism, SIKUHT YTPUMYEThCS y
BEPTUKAIBLHOMY  TIOJIOKCHHI,  TUIBKH

CIUPAIOYKCh Ha CBIM (yHAAMEHT

3.2 He3aJIeKHUI ra3oXxia

ra3zoxij, 1o o0nupaeTbes Ha QyHIAMEHT
1 HE Ma€ HISKMX TFOPU3OHTAIBHHUX OIOP
a00 3aKpIIJICHb

3.3 raszoxiz i3 HAaNPSIMHUMH

ra3oxij, SIKHi Ma€ rOpPU30HTAIbHI OMOPH
1/a00 HampsiIMHI, 110 JIOMYyCKAalOTh BUIbHE
TETJIOBE PO3ITUPIOBAHHS

3.4 miaBicHMI ra30Xia

ra3oxisu, 10 HNIATPUMYETHCS y
BEPTUKAIILHOMY MOJIOKEHH,
3aKpIIJIEHUA 10 ONOPH Y BEpPXHIH

qacTHUHI

npICTY b EN 13084-6:201X

IEC 62305-1, Protection against
lightning — Part 1: General principles.

3 TERMS AND DEFINITIONS

For the purpose of this document,
the terms and definitions given in

EN 13084-1:2000 and the following
apply.

3.1 base supported liner

liner which is supported vertically only at

the liner base

3.2 independent liner
base supported liner which has no other

horizontal support or restraint

3.3 guided liner
liner which has horizontal supports

and/or guides allowing free expansion

3.4 top hung liner
liner which is supported vertically at the
top



3.5 cexkniiHUM cTaJIeBUH ra3oxig
ra3oxi, 110 CKJIQJIa€ThCS 13
[IIOHAMEHIIIE JBOX HE3aJIEXKHUX CEKIIIH,
HIATPUMYBAaHHX Yy  BEPTUKAJILHOMY
MOJIOXKEHHI

3.6 omopa razoxoay

HECYYHHd  €JIEMEHT, M0 IMiATPUMYE
ra3oxij

3.7 BXiAHUI OTBIpP KaHATY

JacTHHA Ta30X0Jy, Yepe3 Ky B razoxif
HAAXOAATh AUMOBI ra3u

3.8 morik rasy

maca abo o00'eM ra3iB, MO NPOXOJIATH
yepes3 ra3oxij] 3a OJUHHUIIIO0 Yacy

3.9 ogHOCTiHYACTa JUMOBA TPYOa
ra3oxij, MmO TaKOoX CIpUMae BITPOBI
HABaHTAKEHHS

3.10 moBOpOTHI JONMATKH

IUIACTUHHU I BIIBEJICHHS JAMMOBHX
ra3iB B 1HIIIOMY HanpsIMKy

3.11 30ipHi meTaJieBi AMMOBI TPYOH
MeTajieBl JUMOBI TpyOu abo Ta30xojH,
crocobom

BUTOTOBJICHI

BignosigHO 10 EN 1856-1 Ta EN 1856-2.

3aBOJCBKHM

4 MATEPIAJI
4.1 3arajibHi 110JI0KEHHS

Bubip BUKOPUCTOBYBAaHUX
MaTepiaiiB MMOBUHEH OoyTu

npICTY b EN 13084-6:201X

3.5 sectional steel liner
liner with at least two independent

vertically supported sections

3.6 liner support

load bearing component which supports
the liner

3.7 duct entry

part of the liner which introduces the flue
gases into the liner

3.8 gas flow

mass or volume of gas through the liner
per unit of time

3.9 single wall chimney

liner which also is bearing wind actions

3.10 turning vanes

plates to lead the flue gas in another
direction

3.11 prefabricated metal chimneys
prefabricated metal chimneys or liners in
with EN 1856-1 and

accordance

EN 1856-2.

4 MATERIAL
4.1 General
Materials used, shall be based

upon chemical, thermal and mechanical



OOTpYHTOBAaHMI XIMIYHUMH, TEIIOBUMHU 1
MEXaHIYHUMH e(PEeKTaMH, TPU I[bOMY
MaTepiaiu MaloTh 3aJI0BOJILHSITH
BuMoram crtanjgaptiB EN 13084-1 Ta
EN 1993-3-2.

BukopucroByBani matepianu He
[IOBMHHI 3[1MCHIOBATH OJAWH HA OJHOIO
HETaTHBHI BIUTUBHU.

Y pa3l BUKOpUCTaHHS 301pHUX
METaJeBUX JUMOBUX TpyO IOBUHHI
BUKOHYBATUCA JOJATKOBI BUMOTH LIbOTO
CTaHIAPTY.

4.2 Craab

3a3BUyail BUKOPUCTOBYBaHI MapKu

crani HAaBEJICHO B CTaHAapTI
prEN 13084-7.
[Hnm  Mapku  crajmi  HOBUHHI

Biamosimaty BuMoram EN 1993-3-2 Ta

EN 13084-1.

5 3ATAJIBHI BUMOI'M 10
INPOEKTYBAHHSI
5.1 3arasbHi M0JI0:KeHHS

Mertoau po3paxyHKy MOTOKY rasy
JUIT BHU3HAUCHHS JllaMeTpa Ta30Xoy
posrnspgatoteest B EN  13084-1. Ilpm
IOMY HEOOX1THO BpPaxOBYBaTH
TEMIIEpATypHE PO3IIUPEHHS Marepiany.

Kiac crifikocTi cTajeBUX Tra30XxoaiB 1

npICTY b EN 13084-6:201X

effects and shall fulfil the requirements

of EN 13084-1 and EN 1993-3-2.

Materials used shall not have a

negative influence upon each other.

If prefabricated metal chimneys
are used the additional requirements of

this document shall be fulfilled.

4.2 Steels
Steels commonly used are given in

prEN 13084-7.

Other steels have to meet the
requirements of EN 1993-3-2 and

EN 13084-1.

5 GENERAL DESIGN
REQUIREMENTS
5.1 General

Gas flow calculations to determine
the diameter of the liner are covered by
EN 13084-1. Material expansion due to
temperature has to be taken into account.
For steel liners and prefabricated metal

chimneys the class of chemical attack



301pHUX METAJICBUX JAUMOBUX TPYyO 10
XIMIYHOr'O BIUIMBY IOBHHEH BIJNOBIAATH
Bumoram EN 13084-1.

5.2 T'a3oxin

["a3oxi TMOBHMHEH MPOCKTYBATHUCS
Tak, MO0 OyTH 37aTHUM CHpUHAMATH
BILJIUBU, CIPUYMHEHI:

— HOCTIHHOIO JI€I0;

— TUCKOM;

— TEMIIEPATYPOIO;

— B3a€EMOJIEIO 3 OTMIOPHOIO KOHCTPYKIIIEIO
a00 HAMPSIMHUMHU €JIEMEHTAMU;

—  OymiBeIbHUMHM Ta  MOHTQKHHMH
poOoTamu, TPaHCIIOPTYBAHHSIM.

TerutoBe po3mupeHHs BU3HAYAIOTh
pO3paxyHKOM, BHXOASYH 31 3HAYCHBb
TEMIIepaTypy, IOBKHHH Ta JiaMerpa
ra3oxomuy.

Jlnst 301pHUX METaJeBUX JTUMOBHUX
TpyO HEOOX1AHO 3a0e3MEeYUTH BUIbHUIA
PYyX ra3oxoy.

5.3 EjieMeHTH ra3oxoay
5.3.1 Onopu ma/a6o nanpamni

OmnopHi Ta/abo HaIpsIMH1
€IEMEHTH TPOCKTYIOTh TakK, 00 BOHU
Oynu  37aTHI  COpUIMATH  BIUIMBH,
CIIPUYMHEHI:

— ra30BUBIIHOIO CHCTEMOIO;

— HECYUYOI0 CUCTCMOIO,

npICTY b EN 13084-6:201X

shall be in accordance with EN 13084-1.

5.2 Liner

The liner shall be designed in such
a way that it is able to take the actions
caused by:
— permanent action;
— pressure;
— temperature;
— the interaction with the supporting and
guiding system;

— construction, transport and erection.

The expansion shall be based upon
the temperature, length and diameter of

the liner.

For prefabricated metal chimneys
the free movement of the liner shall be
guaranteed.

5.3 Liner details
5.3.1 Supports and/or guides

Supports and/or guides shall be

designed in such a manner that they are

able to take the actions caused by:

— the lining system;

— the load bearing system;



— TeTuIonepeaaueto;
— OyaiBeTbHUMU Ta MOHTaKHUMU
po0OoTamu, TPaHCTIOPTYBAHHSIM.

Jlist 301pHUX METaJeBUX JTUMOBUX
TpyO BIJACTaHb MiX TOPU30OHTATBHUMHU
oropaMu HE I[OBUHHA TEPEBUIIYBATU
75% Big 3a4BIEHOTO0 BUPOOHUKOM
3HA4YCHHS, K BcTaHOBJIEHO B EN 1856-1
1 EN 1856-2, npu MaxcUMaJbHOMY
3Hadendl 3,0 M. Bucora ix BUIBHOI
0e30MopHOT YacCTUHU HaJl OCTAaHHBOIO
OTIOPOI0 HE TMOBMHHA TIEPEBUIIYBATH
66 % Bim 3asABICHOTO BUPOOHHKOM
3HaUYCHH, K BcTaHoBJeHO B EN 1856-1
1 EN 1856-2, mpu MakcuMaabHOMY
3HayeHH1 2,0 M.
5.3.2 Omeopu

SAxmo B Tra3oxoll BHPI3AKOTHCA
OTBOpH, HAINpPHUKJIAA, BX1JHI OTBOPH s
KaHaJlB, TEXHOJOTIIYHOI0 OO0OJaJHaHHS
a00  KOHTPOJBHUX  TaHeNe,  To

HEOOX1THO BUKOHATH NepeBIPKY
MILHOCTI Ta CTIMKOCTI 3 ypaxyBaHHSIM
BCIX NIPUKJIAICHUX HAaBaHTAXKEHb.
OTBOpHU B ra3oxojii MOBUHHI MaTu
3a0KpyrJjeHi KyTH. JleranpHimnie qus. 6.3.
Axmio 30ipHI MeTajleBl JTHUMOBI
TpyOM HE 3aJ0BOJBHSIIOTH KPHUTEPISM,
y 63, T0

BCTaHOBJICHHUM MOJXXHa

npICTY b EN 13084-6:201X

— thermal transfer;

— construction, transport and erection.

For prefabricated metal chimneys
the distance between horizontal supports
shall not exceed 75% of the
manufacturers declared value as defined
in EN 1856-1 and EN 1856-2 with a
maximum of 3,0 m. Their free
unsupported height above the last support
shall not exceed 66 % of the
manufacturers declared value as defined
in EN 1856-1 and EN 1856-2 with a

maximum of 2,0 m.

5.3.2 Openings

Where openings are cut into the
liner, as for duct entries, instrumentation
or inspection panels, the strength and the
stability shall be verified including any

imposed loads.

Openings in the liner shall have
corners radiused. See 6.3 for details.

If prefabricated metal chimneys
are not able to fulfil the given criteria in

6.3 a welded inlet construction can be



BUKOPUCTOBYBATH 3BapHy BX1JTHY

KOHCTPYKIIIO BIAMOBIJHO JO BHUMOT

nporo Jgokymenta 1 prEN 13084-7.

3'enHaHHS MDK  3BapHOI0  BXIJIHOIO

KOHCTPYKIIIED 1 YacTHUHOW 30ipHOIi
MeTajeBOi IMMOBOI TpyOU MOBUHHO OYTH
ra30HENPOHUKHUM BIAMOBITHO JI0 KJacy
razoxomy.

Po3mipu 0TBOpPIB 3a/1at0Th 3TiHO 3
1X IPU3HAYCHHSM.

JItoKku-11a3u MOBHHHI MaTH TUIOINLY
e Menre 0,28 M° Ta WMPHHY HE MEHIIE
0,45 m.

OTBOpH ISl YMIIEHHS Ta OTJISALY
MOBUHHI PO3TAIIOBYBATHCS TakK, 00 3a
HEOOX1THOCTI MOXKHA OYJI0O OUUIITyBaTH U
OTJISIAATH THO Ta30XO0.Y.

SAxmo

OTBOpHU OTOPOKEHO

BITPO3aXHCHOK  OOOJIOHKOIO,  BOHH
NOBUHHI BIAHOCHUTHUCS JO TOrO X PIBHA
ra30HEMPOHUKHOCTI, IO 1 CaM ra3oxij.

Axmo mnoTpideH BEHTUIILOBAHUIN
IPOMDKOK, HEOOXITHO  MependadynTu
HAJIEXKHI 3aX0JU JJs  ONNISy IbOTO
IPOMIXKKY.

5.3.3 Jlpenasicna cucmema

HeoOxi1H0 3a0e3neynTu
BIAIMIOBIHI 3aco0M JUIT  BI1ABEOCHHSA
KOHJICHCATY.

npICTY b EN 13084-6:201X

used according to the requirements of
this document and prEN 13084-7. The
connection between the welded inlet
construction and prefabricated metal
chimney part shall be gas tight according

to the class of the liner.

The size of openings shall be
dimensioned according to their use.

Manholes shall have a minimum
area of 0,28 m” and a minimum width of
0,45 m.

Cleaning and inspection openings
shall be provided so that the bottom of
the liner may be inspected and cleaned
when necessary.

If openings are enclosed within the
windshield they shall be to the same
standard of gas tightness as the liner
itself.

If a ventilated space is necessary
there shall be adequate provision for the

inspection of this space.

5.3.3 Drainage system
Adequate means shall be provided

to drain condensate.



Posmipu 1 KOMITOHYBaHHS
JTPEHAXKHOT CUCTEMU HEOOX1THO
NpUAMaTH  BIAMOBIIHO 10  PEXKHUMIB

eKCIUTyaTarlii.

Ileir cTraHmapT HE NOLIMPIOETHCA
Ha BUIAJICHHS Ta YTHITI3AII110
KOHJIEHCATy a00 BIAKJIAJeHb BUKHUIIB Bij
KIHIIEBOI TOYKH JPEHAXXHOI CHCTEMH,
MPUIIACOBAHOI  BUPOOHUKOM  JUMOBOI
TpyOu. Ciizl 3a3HaYUTH, IO 3aMEP3aHHS
KOHJIGHCATy 1 BIAXOJIB, a TaKOX
3BOPOTHUI MOTIK XOJIOJAHOTO TOBITPS B
ra3oxij He JOITYCKalThCA.

5.3.4 Yuwjinourweaui, npoxnaoku ma

2epmemuKu
ko BUKOPUCTOBYIOTHCS
yIIUIbHIOBAYI, MPOKJIAIKU abo

IrepPMETHKH, HEOOXIJTHO BpPaxOBYBAaTH iX

BILJIUB HA KOHCTPYKIIIIO.

5.3.5 Komnencauiiini 3'eOonanns
Komnencarriitai 3'eIHaHHS

MOBHHHI Oytu  po3paxoBaHi  Ha

NEpPEMIILICHHS, BUKIMUKAHI  TEIJIOBUM
PO3MIMPEHHSM, MEPEMIIIEHHIM JTHUMOBOT
TpyOH,  BHACIIIOK  PO3PaxyHKOBOIO
TACKY 1 XIMIYHOTO CKJIaJly JHMOBHUX
rasis.
KomneHcarniiai 3'eJHAHHS

MOBUHHI BIJHOCUTHUCS JO TOTO X PIBHA

npICTY b EN 13084-6:201X

The drainage system shall be
dimensioned and fitted according to the

operating conditions.

This code does not cover the
removal and disposal of condensate or
waste products from the termination
point of the drainage system fitted by the
chimney manufacturer. It should be
noted that the condensate and waste
products should not be allowed to freeze

nor cold air bleed back into the liner.

5.3.4 Seals, gaskets and jointing
compounds
If seals, gaskets or jointing

compounds are used their influence on

the structure shall be considered.

5.3.5 Expansion joints

Expansion joints shall be designed
to withstand movements due to thermal
expansion, chimney movement, design

pressures and flue gas composition.

Expansion joints shall be to the

same standard of gas tightness as the

10



ra30HENPOHUKHOCTI, IO 1 CaM ra3oxij.
5.3.6 Koenaxk oumoeoi mpyou

KoBmak numMoBoi TpyOu 3axwuinae
MPOMIKOK MIXK ra30XoJ0oM (Ta30X01aMH)
1 BITPO3aXHUCHOIK  OOOJIOHKOIO  Bij
MPOHUKHEHHSI aTMOC(HEpPHUX OMaaiB 1
ITUMOBHX Ira3iB.

HeobOximHo TakoX BpaxoByBaTH
e(eKTH XIMIYHOTO BIUIUBY.
5.3.7 I3onauia

Ha Biaminy Bim EN 13084-1:2000,
4.3.2, 1i3omsmis  Ta/abo ¢yTepyBaHHS
NOBUHHI ~ OyTH  JocTaTHIMH, 1100
rapaHTyBaTd, 110 TpPU HOPMAJBHUX

peKMMax eKCIUTyaramii Temmeparypa
MOBEPXHI, 0€3 ypaxyBaHHS HarpiBaHHS
BIJI COHSTYHO1 pasiarii, HE
nepesumysarume 50 °C 3a temneparypu
HABKOJMIIHLOTO moBiTps 15 °C, konwm
NOTPiOEH 3aXUCT MEePCOHATY.

[305mst11is1 MMOBUHHA OoyTu
BIIMOBIAHUM YHWHOM 3aKpiIvieHa, 100
BUKJIFOUATH i1  CIOB3aHHSA  Ta/abo
npoBucanHs. [[poro MoxkHa mocsrtu 3a
JOTMIOMOIOK0  KpIIUIEHHS  IITUPTaMU
Ta/ab0 00B'I3yBaHHSIM.

Tam, pge 13o07d1is HE TMOKpUTA
OOJIMIFOBaHHSM, 1 IIOKPUBAKOTH

JIPOTSHOIO CITKOIO, TKAaHUHOIO,

npICTY b EN 13084-6:201X

liner itself.
5.3.6 Chimney cap

The chimney cap protects the
space between liner(s) and windshield
against the ingress of weather and flue

gas.

Consideration shall also be given
to the effects of chemical attack.
5.3.7 Insulation

Deviating from EN 13084-1:2000,
4.3.2 the insulation and/or cladding shall
be sufficient to ensure that under normal
operating  conditions the  surface
temperature, not including solar gain,
does not exceed 50 °C at an ambient
temperature of 15 °C where personnel

protection is required.

Insulation shall be adequately
supported to stop it slipping and/or
sagging. This can be achieved by pinning

and/or banding.

Where insulation is not covered by
cladding it shall be covered with wire

mesh, cloth, aluminium foil etc.

11



AITIOMIH1€BOIO (hOJIBTOIO TOIIIO.

[30ms111i10 BIAIITOBYIOTH TakK, MO0
IIMHA B CTUKaX OylIm  sKOMOTa
MEHIIINMH.

HeoOxigHo BpaxoByBaTHU BILIMB

TEIJIOBUX  MICTKIB Ha Ta30BUBIIHY
CUCTEMY.
5.3.8 Oonuurosannsn

OOnuiroBaHHs IPOCKTYIOTh,

BUTOTOBJISIIOTh Ta 3aKPIIUIIOIOTh  Tak,
o0 BpaxyBaTH BiJIMIHHOCTI TEILJIOBOT'O
PO3ILIMPEHHS 1 3aM00IrTH MPOHUKHEHHIO
aTMOC(EpHHUX OTAIiB.

OOnuItoBaHHS ~ MOBUHHO  OyTH

HAJIC)KHUM  YWHOM  BCTaHOBJICHE 1
3aKpIIUICHE 3aKJenKaMH, TBUHTaMU a0o
IHIIIMMH BIAIIOBIIHUMU 3acO0aMHU.

5.3.9 Buympiwini 3axucni nokpumms

BHyTpimHi  3aXHCHI  TOKPUTTS
(Taki  sIK ~ BOTHETPUBKE  IOKPHUTTA,
130711 1 QyTepyBaHHS) MOXYTh

3HAJO00UTHCSA 3 OQHOI a00 HEKILIbKOX 13
HACTYTTHHUX MTPUYHH:
a) 3aXKCT BiJ XIMIYHOTO BILJIUBY;
b) 3aXHCT BiJ BUCOKUX TEMIIEPATYD;
C) 3aXHCT BIJ BHYTPIIIIHHOTO BOTHEBOTO
BILIUBY.

Bubip 1 HaHeceHHS BHYTPILIHIX

3aXMCHUX MOKPHUTTIB CIIiJl BAKOHYBAaTH 3a

npICTY b EN 13084-6:201X

Insulation shall be applied in such
a manner to minimise any gaps at the
seams.

The influence of heat bridges on
the liner system shall be taken into
account.

5.3.8 Cladding

The cladding shall be designed,
manufactured and fitted to allow for
differentials in thermal expansion and to
prevent the ingress of weather.

Cladding shall be adequately
supported and fixed by riveting, screwing

or other adequate means.

5.3.9 Inner protective coatings

Inner protective coatings, (such as
refractory, insulation and cladding) may
be required for one or more of the

following reasons:

a) protection against chemical attack;
b) protection against high temperatures;

c) protection against internal fire.

Specialist advice should be sought

when selecting and applying inner

12



pekoMeHaaIisaMu ¢GaxiBIliB.
5.3.10 bauckaexkozaxucm
banckaBko3axuct IMOBHHEH
Biamosimatu BuMoram EN 13084-1 ta
yMOBaM

IEC 62305-1.

ra30HENPOHUKHOCTI 3a

5.4 I'a30HeNPOHMKHICTH

Kiac ra30HENMPOHUKHOCTI
BU3HAYAIOTh 3r1AHO 3 Tad. 1.

Sxio kiac ra30HEPOHUKHOCTI HE
BU3HAYEHO, CIiJ]  BUKOPHUCTOBYBATHU

no3Haky kiacy HO.

npICTY b EN 13084-6:201X

protective coatings.
5.3.10 Lightning protection

Lightning protection shall be in
with EN 13084-1 and
IEC 62305-1 gas tightness.

accordance

5.4 Gas tightness

The gas tightness class shall be
specified in accordance with Table 1.

If the gas tightness class is not

specified class HO shall be used.

13



Taoaunga 1
Table 1

— T'a30HENpPOHUKHICTH
— Gas tightness

npICTY b EN 13084-6:201X

Burpara rasy
/(¢ M%)
Rate of leakage
1s' m?

Kuac
Class

BunpooyBaib-
HUH THCK
[la
Test pressure
Pa

3ayBaskeHHsI
Comments

MakcumajabHUi
pobounii THCK
Ila
Maximum
operating
pressure
Pa

IIpumirka
Note

HO 0,000

5000

BentunboBanuii
MPOMDKOK HE MOTpiOeH
No ventilated space
necessary

3riHO 3 TPOESKTOM
According to
design

Hl 0,006

5000

BenTunsoBanuit
MIPOMIXkKOK MOTpiOeH
Ventilated space
necessary

1 000

Hus. EN 1443
See EN 1443

H2 0,120

5000

He 3actocoByeTnes y
BUTBHOCTOSIYMX JUMOBHX
TpyOax

Not to be used in free-
standing chimneys

Hus. EN 1443
See EN 1443

P1 0,006

200

BenTuneoBanuit
MIPOMIXkKOK MOTpiOeH
Ventilated space
necessary

40

Jus. EN 1443
See EN 1443

P2 0,120

200

He 3acTocoByeThes y
BUTBHOCTOSIYMX JUMOBHX
TpyOax

Not to be used in free-
standing chimneys

Jlus. EN 1443
See EN 1443

N1 2,0

40

He 3acTrocoByeThes y
BUTBHOCTOSTYMX JMMOBHUX
TpyOax

Not to be used in free-
standing chimneys

Jus. EN 1443
See EN 1443

N2 3,0

20

He 3acTocoByeThCs y
BIJIBHOCTOSIYNX JUMOBUX
TpyOax

Not to be used in free-
standing chimneys

Jlus. EN 1443
See EN 1443

Sxmo moTpibeH BEHTHIIHOBAHUN MPOMIXKOK, HOTO e(eKTHUBHICTh HEOOXIIHO MEPEBIPUTH PO3pPaxXyHKAMH TEIUIOBOTO ITOTOKY.
HeoOximHO OTpMMaTH MiATBEpHKEHHS TOTO, IO NPHUIUIUB MOBITPS MiHIMYyM y 20 pa3iB IepeBHIIyBaTUME BUTpATy rasy,
HaBezeHy B Tabnwii. MiHiManbHa MIUPYUHA BEHTHIIFOBAHOTO MMPOMIKKY HOBHHHA cKanaTa 50 M.

If a ventilated space is necessary then its efficiency shall be verified by thermal and flow calculations. It has to be proven that
the ventilated flow is a minimum of 20 times the leakage rate shown in the table. The minimum width of the ventilated space
shall be 50 mm.

SIKImo BHYTpIIIHS MOBEPXHS BITPO3aXHUCHOI OOOJOHKM Ma€ 3axHCHE MOKPHUTTS abo CHpPOEKTOBaHA BIAMOBIAHO 10
prEN 13084-7:2001 (Tabmn. 4), TO MaKcCUMaJIbHUH poOOUMii TUCK MOXKe OyTH 30inbLIeHNH Y 2,5 pa3u, ofHaK BUIPOOYBaIbHUI
THUCK 1 BUTpaTa ra3y 3aJUIIAI0ThCS TAKUMHU, SIK 3a3HAYCHO B il TaOIHII.

If the inner surface of the windshield has a protective coating or is designed in accordance with prEN13084-7:2001 Table 4,
then the maximum operating pressure can be increased by a factor of 2,5 however the test pressure and rate of leakage remain
as shown in the Table.

14




Knac HO moxe OyTu HOCSATHYTO
HACTYTHUMU crocobamu 0e3
HEOOX1JTHOCTI BUKOHAHHS BUNIPOOYBaHb:
— TepMEeTHUYH1 3BapHi 3'€THAHHS;

— 00aTOB1 3'€MHAHHA 3 BIACTAHHIO MIX
O6onTamu He OinbIne 5 miameTpiB OonTa, 3
TOBIIMHOIO (mannsg He MeHme 1,0
niamerpa Oosita 1 3 BHUKOPUCTAHHAM
TepPMETHKA.

Sxuro BUKOPUCTOBYETHCS
repPMETHK, BIH IOBUHEH OyTH NPUAATHUM
JUISE YMOB TIPOEKTYBAaHHS Ta30XOy IpH
TEMIIepaTypl HABKOJIMIIIHHOTO TOBITPS 1
pPO3paxyHKOBIi TemMneparypi.

VY KOHCTPYKTHUBHHUX 3'€THAHHSAX HE
BUKOPHUCTOBYIOTh MPOKJIAIKH, 10
CIICLIAJIbHO HE TPU3HAYCHI MJIsa  Ili€l
METH.

5.5 TemneparypHi kji1acu

TemnepaTypHuid KjlaC TOBUHEH
OyTH BU3HAUYCHUM.

TemneparypHi

taba. 5 prEN 13084-7:2001.

KJIaCU JUB. Yy

npICTY b EN 13084-6:201X

Class HO can be achieved by the
following means without the need of
testing:

— seal welded joints;

— bolted joints with a maximum bolt
spacing of 5 times the bolt diameter, a
minimum flange thickness of 1,0 times
the bolt diameter and a jointing
compound.

If a jointing compound is used it
shall be suitable for the liner design
conditions at ambient and the design

temperature.

Gaskets shall not be used, in

structural joints unless specifically

designed for the purpose.

5.5 Temperature classes

The temperature class shall be
specified.

For temperature classes see Table

5 of prEN 13084-7:2001.
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6 KOHCTPYKIIMHUNA
PO3PAXYHOK

6.1 BuinuBu

6.1.1 3acanvni nonoscennsn

Po3paxyHOK BIUTMBIB BHKOHYIOTh
BianoBiaHO 10 EN 13084-1.

6.1.2 Ilocmiiina dia

[TocTiifHOIO Ji€I0 € BIUIMB Baru
ra3oxojy 1 BCiX MPUKPIIJIEHUX 10 HHOTO
€JIEMEHTIB.

HeoOximHo BpaxoByBaTH 3aXO1u
Oe3mneku BHACIIIJIOK TPHUBAJIOTO
HaJIMMaHHS CaXl Ta MWIY J0 ra3oxony 1
NaJlHHSA 3pYIIEHOr0 MaTepiaiay Ha JHO.
6.1.3 Bimpoei oii

HeoOxinHo BpaxyBaTu BIUIMBU Ha
ra3oxiJi BHACTIJOK TMPOTUHY HECYy4oi
CUCTEMHU.

Axmo razoxin csrae 3a  Mexl
BITPO3aXUCHOT 000JIOHKH, hi ()
pPO3paxyHKIB BKJIIOYAIOTh OOYMOBJICHI
I[UM BITPOB1 HABAHTAKCHHS.

Heo06xiaHO BpPaxOBYBaTH
IIJCMOKTYBaHHSI BITPY BIANOBIIHO [0
EN 1993-1-6.

6.1.4 Tennoei 0ii

6.1.4.1 3acanvui nonoocenns
st PO3paxXyHKy TEIJIOBUX

edextiB 1uB. EN 13084-1.

npICTY b EN 13084-6:201X

6 STRUCTURAL DESIGN

6.1 Actions
6.1.1 General

Actions shall be calculated in
accordance with EN 13084-1.

6.1.2 Permanent action

The permanent action is the weight
of the liner and the weight of all
components fitted to it.

Precautions due to long term
adhesion of ash and dust to the liner and
dislodged material falling to the bottom
shall be taken into consideration.

6.1.3 Wind actions

Actions on the liner due to the
deflection of the load bearing system
shall be taken into consideration.

If the liner extents above the
windshield the calculations shall include

the wind actions due to this.

Wind suction in accordance to
EN 1993-1-6 shall be taken into
consideration.
6.1.4 Thermal actions
6.1.4.1 General

To calculate thermal effects see

EN 13084-1.
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Heo06xigHo nepeBipuTy TEIIOBI il
BCIX CHOJY4Y€Hb JUMOBHUX Tra3iB, WIO
HAJIXOJATh 13 BXIJHOTO OTBOPY KaHamy,
BUXOJISTYU 3 PO3PAXYHKOBHX YMOB.

Bracniiok nepenaay TemmepaTyp
y JMMOBHMX Tra3ax MOXIJIMBa CKJIaJHa
nedopmMallisi razoxoay 31 3pOCTalOUUMHU
HANPY>KEHHSMHU B MaTepialli, 0COOJHMBO
no0JM3y BX1THOTO OTBOPY KaHaly. SIKII0
KOHCTPYKIlii HE 37aTHA MPOTHCTOATU
HAIPY>KEHHSM, MO>KHa BHECTH HACTYIIHI
3MIHU:

a) 3MINIyBaHHS JIUMOBHUX Ta3iB Tepen
BXIJTHUM OTBOPOM KaHaly 3 METOIO
3MEHIIICHHSI TIeperay TeMIeparyp;

b) migBeneHHs pPI3HUX JIUMOBUX Ta3iB
B OKpEMI ra3oXxojiu;

C) €JIEMEHTH KOHCTPYKIIii, MpU3HAYEHI
TUTSt 3MEHIIICHHS TeMIIepaTypHUX
HaIPYKEHb.

SIkuo A 3MEHIIEHHS MepenaiB
TUCKY 3aCTOCOBYIOTh ITOBOPOTHI JIOMATKH
a00 pO3AUTIOBAIbHI TUTACTHHH, BOHU
TAaKOX 3MEHINATh 3MINTyBaHHS JTUMOBUX
rasia.
6.1.4.2 Ilepenao memnepamyp

3a BIACYTHOCTI TOYHHX JIaHUX
ra3oxiJy HEOOXiHO pO3paxoByBaTH Ha
JTHIAHU]

nepenaj TeMIIepaTyp

npICTY b EN 13084-6:201X

Thermal actions shall be checked
for all combinations of flue gas from the

duct entry based on design conditions.

Due to different temperatures in
the flue gas, the liner can have a complex
deformation with increasing stresses in
the material especially at the duct entry.
If the construction is not able to resist the
stresses, the following changes can be

made:

a) mixing the flue gases before the duct

entry  to minimise  temperature
differences;

b) different flue gases into separate
liners;

c) construction details to minimise

stresses based on temperature;

If turning vanes or divide plates
are used to reduce the pressure drop, they

will also reduce the mixing of flue gases.

6.1.4.2 Temperature difference

In the absence of clear information
the liner shall be designed for a linear
of  material

difference temperature

17



MmaTepialy MO KOJy, SK 300pax€HO Ha
puc. 1. 3a AT npuiMaroTh HalMEHIIE

3HaueHHs 3 popmy (1) ado (2).

npICTY b EN 13084-6:201X

around the circumference as shown in
Figure 1. AT shall be taken as the lowest
value of Equations (1) or (2).

AT =0,1T_ ane ne menmie (but at least) AT =15K (1)
AT =AT %D )
Ie where
T, — MakcUMajlbHa TeMIlepaTypa T. is the maximum material

MaTepiany, BUXOJSYU 3 PO3PaXYHKOBOL

TeMIlepaTypu AUMOBHX rasis, °C;

'

AT — pamiabHUMA Ipajli€HT

Temrepatypu, K/m

temperature based on the design gas

temperature, in °C;

'
AT is the circumferencial temperature

gradient, in K per m

AT = 4% ane "He mene (but at least) AT =4,0 K/m (K/m) 3)

150
D — niameTp, M.
3a HasABHOCTI JOUMOBHUX Tra3iB
PI3HOI TeMIEpaTypu MOXYTh MaTu MICLE
Oinpmni 3HaueHHs AT . Y J0BIIKOBOMY
JOaTKy A HaBEJIEHO OJWH 13 METO/IIB
PO3paxXyHKy
3MiHM miepenaay TemIepaTryp To
BHUCOTI Tra3oxoay Bl OCl BXIJIHOIO
OTBOPY KaHaIy JO BEPXIBKHM MOKHA
po3paxyBaTu BIJIIIOBIJTHO 10

JIOBIAKOBOI'O JoaaTkKa A.

D is the diameter, in m.

In the case of flue gases with
different temperatures higher values of
AT may occur. Informative Annex A

gives one method of calculation.

The variation of the temperature
difference over the height of the liner
from the axis of duct entry to the top may
be calculated according to informative

Annex A.
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AT

AT

I max.

AR
[

Pucynok 1
Figure 1

6.1.4.3 3aiimanna caoci
TpuBanicts Aii npu 3aliMaHHI Caxi

pO3rIAaeThCs K KopoTkodacHa. II[o6

32/I0BOJIHUTH BCTAHOBJICHI BHUMOTH [0

1l€i XapaKTepUCTUKU, MPOEKTYBAIbHUK

3a3Hayae, SKUU 3 TPbOX KPUTEPIiB Mae

BUKOHYBATHUCS:

a) BumpoOyBaHHS  BIIMOBITHO  JO

EN 1859:2000, 4.5.3.2;

b) TemioBuii po3paxyHOK BIATOBIAHO 0

EN 13084-1 i3 3acToCyBaHHSM YMOB,

HABEJICHUX HIKYE,

C) BUIOTOBJICHHS 3

AOTPHUMAaHHAM

MIOHAMEHINIE  HACTYIMHUX  YOTHPHOX
YMOB:
— Ta30Xi 13 HECY4YOr 30BHINIHHOIO

000JIOHKOIO;

— JlinifiHuii epenaja TeMreparyp
— Linear temperature difference

6.1.4.3 Soot fire

The action of a soot fire 1s
considered to be of a short-term duration.
To meet the requirements of this
characteristic the designer will specify
which one of the following three criteria
shall be met:
a) testing in  accordance  with
EN 1859:2000, 4.5.3.2.
b) thermal calculation in accordance with
EN 13084-1 using the conditions given
below.
c) manufacture to the four following

minimum conditions:

— liner with a load bearing outer shell;
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— T1a30X1J BUIOTOBJIIEHWI 31 cTajl 3a
EN 10028, EN 10088 a6o EN 10095, sk
3a3HadyeHo B Tabj. 1, 13 MIHIMaJIbLHUM
IPUITYCKOM Ha KOpo3ito 1,5 Mmm;

— ra3oxij 130J1bOBaHUI MIHEpPaJOBATHUM
yTeIUIloBa4eM  3aBTOBIIKK 50  MMm.
MiHepanbHa  BaTa TIOBUHHA  MAaTH
criikicth 10 650 °C 1 HINBHICTE HE
MmeHmie 80 KF/M3, BOHA TaKOX IOBHWHHA
OyTH MOKpHUTA APOTSIHOIO CITKOIO;
30BHIITHBOIO

—  MDK  130JAL0€I0 1

00OJIOHKOIO Mae OyTH  MOBITPSHUU
IpOIIAPOK HIoHaMeHIIe 30 MM.

SIKII0 CTIHKICTE IO 3aliMaHHS Caxli
pO3paxoBylOTh  BIAMOBIAHO 10 b),
TeMIiepaTypa JAUMOBHX Ta3iB  Mae
30uTbIIyBaTUCs mpoTsiroM 10 xB BiA
20 °C mo 1000 °C. Yac, mependaveHwmit
TUTSI JOCSITaHHS MaKCHUMAaJIbHO1
TeMmneparypu, mae craHoButu 30 XB.
Temneparypa 30BHIIIHBOI MOBEPXHI HE

noBuHHa nepesuiiryBatu 80 °C.

6.1.5 Buympiwniii muck y
PO3PAxXyHKOBII cumyauii
PospaxyHnoxk BILJIMBIB

BHYTPILIIHBOI'O THUCKY IUB. ¥ JOJATKy A
1o EN 13084-1:2000.
JloJ1aTKOB1 BIUIMBU BHYTPILIHBOTO

TUCKY MOXYTh BUHUKATH BHACIIJIOK

npICTY b EN 13084-6:201X

— liner made of steel according to
EN 10028, EN 10088 or EN 10095 as
given in Table 1, with a minimum
corroded thickness of 1,5 mm;

— the liner insulated with mineral wool of
50 mm thickness. The mineral wool shall
be resistant up to 650 °C and shall have a
density of at least 80 kg/m® and is

covered with wire mesh;

— a 30 mm minimum airspace between

the insulation and the outer shell.

If soot fire resistance is calculated
according to b), the temperature of the
flue gas shall increase within 10 min
from 20 °C up to 1000 °C. The time
assumed for this higher temperature shall
be 30 min. The temperature of the outer

surface shall not be higher than 80 °C.

6.1.5 Internal pressure at design
conditions
To calculate internal pressure

actions see Annex A of
EN 13084-1:2000.
Additional  internal  pressure

actions can occur due to a sudden
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pI3KOro TepepuBaHHs Ta/ab0 MmyJbcarii

OTOKY ra3onoaioHux IPOYKTIB
3rOpaHHSI.

3aMOBHHK 3000B's13aHMI
NOBIJOMJIATH po MO>KJIUBICTb
BUHUKHEHHS TaKUX BIUIUBIB.

SIxmio BUHUKAE myJIbcallis

JTUMOBHX Ta3iB, 3aMOBHHUKY CIIiJl HaJIaTH

KOHCYJIbTAIIII0 3 METOI 3’SICYyBaHHS
OPUYMH 1 HACTIIKIB.
6.2 IlepeBipka
6.2.1 3acanvni nonoycennsn

Edextn BILJIUBIB y
TOPU3OHTAJIBHOMY 1  BEPTUKAILHOMY
nepepizax ra3oxojy MOBUHHI
PO3paxoByBaTUCS B1IIOBITHO hife)
EN 1993-3-2.

'azoxomm, $KI HE MMAJAIOTHCS

0e3nmocepeTHbOMY  BIUIMBY  BITPOBHX

HAaBaHTa)XEHb, IMOBHWHHI IMPOCKTYBATHCS

3a «HH3BKHAM» KJIACOM HAIIMHOCTI 3T1THO

3 EN 1993-3-2.

6.2.2 Mexaniuni én1acmueocmi
HampyxeHHsT TeKydoCTi TOBHHHI

BianosigaTu Tadiu. 1 prEN 13084-7:2001.
Moayns  TpY>KHOCTI

BianosigaTu Tads. 2 prEN 13084-7:2001.

OBUHEH
Koediuientn TEIJI0BOTO

po3mupeHHss  auB. y  Taom. 3

npICTY b EN 13084-6:201X

interruption and/or pulsation of the flue

gas stream.

The client 1s obliged to report the

possibility of these actions occurring.

If flue gas pulsation does occur the
client should be advised, to investigate

the cause and effects.

6.2 Verification
6.2.1 General

The effects of actions in both
horizontal and vertical sections of the

liner have to be calculated according to

EN 1993-3-2.

Liners not affected directly by
wind loads shall be designed to the
reliability class «low» in accordance with

EN 1993-3-2.

6.2.2 Mechanical characteristics

Yield stress shall be in accordance
with Table 1 of prEN 13084-7:2001.

E-Modulus shall be in accordance
with Table 2 of prEN 13084-7:2001.

For thermal expansion coefficients

see Table 3 of prEN 13084-7:2001.
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prEN 13084-7:2001.
6.3 OTBOpH B razoxoai 6.3 Openings in the liner

KyTtu oTBOpIB y ra3oxo/ai MOBUHHI

Corners of openings in the liner

OyTH  3a0KpyrjieHi  BIOOOBIAHO [0 shall be radiused according to Table 2.
Tadi. 2.
Tadauusa 2 — MiHIMaIbHUHN paaiyc 3a0KPYTIICHHS KYyTiB OTBOPIB Y Fa30X01i
Table 2 — Minimum radius of corners of openings in liner
MakcuManbpHe po3paxyHKOBE >75% | >50% | >35% | >10% | <10%
Hanpy>KeHHs (3ruHajIbHE a00
BTOMHE) CKJIaJa€e B1JI MAKCUMAJILHOTO JIOITYCTUMOTO HAIPY KEHHS
The maximum design stress of the maximum allowable stress
(bending or fatigue ) is
MiniManbHui pagiyc R KyTiB 10 ¢ ‘ 8 ¢ ‘ 5t | 2t -
HepeBamno 3aCTOCOBYETHCHA
OiJIbIIe 3HAYEHHS
Minimum radius R of the 10 mm 5 mm
corners The higher value
shall prevail
{ = TOBIIIMHA CTIHKHU Ta30XO01Y
t = wall thickness of the liner
7 KOHCTPYKUIA 7 CONSTRUCTION
7.1 Jonmycku 7.1 Tolerances
Homnyctumy TOYHICTb The permitted fabrication
BUTOTOBJICHHS  OOOJIOHKM  3TiAHO 3 tolerances for the shell in accordance

EN 1993-3-2 1 EN 1993-1-6 BusHauyac

IPOEKTYBAJIbHHUK.

[Hmi ~ 1omyckuM — BHUTOTOBJICHHS
3BapHUX KOHCTPYKUINA, HaBEJIEHI B
EN ISO 13920, moBunHi OyTH

HOI‘OI[}KCHi 3 3aMOBHHKOM.

with EN 1993-3-2 and EN 1993-1-6 shall
be given by the designer.
Other fabrication tolerances for

welded given in

EN ISO 13920 should be agreed with the

constructions

client.

22



7.2 3axucr mnoBepxHi BiA XiMiYHOrO
BILTUBY

30BHIIIHS 1 BHYTPINIHA TMOBEPXHI
CTaJIEBOTO  ra3oXoqy MOXYTb OyTu
3aXMILEH] BijJ BIUIMBIB HABKOJMUIIHbOTO
CepeZIoBUIIA 1 KOPO3IMHUX Ta3iB PI3HUMH
crnoco0aMu: MOKPUTTS, METaJeBUN Iiap,
KOpO3iIo,

IIPUITYCK Ha BOTHETPHUBKE

MOKPUTTS, OOJIMIIFOBaHHS, BUOIp
HEKOPOJIMHUX MaTepialiB TOLIO.

Cnoci6 3axucTy MOBUHEH OyTH
BU3HAYEHUNM Ha MIJCTaBl HAKOMMYECHUX
3HaHb a00 pexoMeHAaIlii GaxiBIs.

[lpunycku Ha  KOpO3it0 ISt
MOBEPXOHb, IO  KOHTAKTYyIOTH 13
JTUMOBUMU Ta3aMu (BHYTPIIIHS KOPO3is),
nuB. y Tabn. 4 prEN 13084-7:2001.

[Ipunycku Ha 30BHILIHIO KOPO31I0

nuB. y Tabim. 5.1 EN 1993-3-2.

npICTY b EN 13084-6:201X

7.2  Surface protection against
chemical attack

The exterior and interior surfaces
of a steel liner may be protected from
environmental influences and corrosive
gases by various methods: coatings,
metallic layer, corrosion allowance,
refractory, cladding, selection of non

corroding materials etc.

The method of protection shall be
specified based on prior knowledge or
specialist advice.

For the corrosion allowance of
surfaces in contact with flue gases
(internal corrosion) see Table 4 of
prEN 13084-7:2001.

For external corrosion allowances

see Table 5.1 of EN 1993-3-2.
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JOJATOK A (JOBIJIKOBUIN)

METOJ PO3PAXYHKY JJIsA
ANMOBUX TA3IB 13 PI3HOIO
TEMIIEPATYPOIO

Busnauennss 3MmiHM  mepenamy

TEMIIepaTyp MO BUCOTI Ta KOJIy ra30Xoy

SBJIsIE COOOK0 AY)KE CKIaAHY 3amady. 3a

BIJICYTHOCTI TOYHHMX METOJ[IB MO>KHA
BUKOPHUCTOBYBATH HACTYTIHY
arpokcumariiito (puc. A.1):

AT(Z)

A rBase‘4

npICTY b EN 13084-6:201X

ANNEX A (INFORMATIVE)
CALCULATION METHOD FOR
FLUE GASES WITH DIFFERENT
TEMPERATURES

The determination of the variation
of temperature difference over the liner
height and circumference is a very
complex problem. In absence of exact
methods, the following approximation

may be used (Figure A.1):

ra

S ——

Pucynok A.1
Figure A.1

| Vi T,
3
-
,_\._i..A
1 VT,
1 =
S

— 3MiHa nepenaay TeMrnepaTyp Mo BUCOTI Fra30X04y
— Variation of temperature difference over the height of the liner
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3MiHy  mepenagy — TeMmImeparyp

AT(z) 1o BHCOTI Ta30XOdy MOXKHA

BU3HAYUTHU 3a hopmyiioro (A.1):

AT (z)=AT,

Base X A xe
e

AT,

Base

— abCOJIIOTHE 3HAYCHHS TIepernary

TeMIlepaTyp ABOX MOTOKIB;

AT,

Base = ‘T1 - Tz‘ aje  He  MEHIIe

MIHIMaJbHOTO 3HAYCHHS AT
BiZIOBiHO 110 hopmyd (1) abo (2);

A — mapameTpuyHe 3HAYCHHS KOPEKIIil
Terionepeaayi 3rijHo 3 Taon. A.l;

B — mapamerpuuHe 3HauYeHHsS 00’ €My
3T1IHO 3 Tabymiero A.2;

K — mapaMmerpuyHe 3HAYCHHS IIUPUHU
KaHaJTy 3T1IHO 3 Tabsa. A.3 B 3aJIEKHOCTI
BiJl BITHOCHOI IIUPUHU KaHamy D/w;

Z — BUCOTa HaJl BEPXHIM KPAa€EM BXiJIHOTO
OTBOpY KaHay;

D — niameTp razoxony;

W — IIMPUHA BX1IHOTO OTBOPY KaHAIIY;
V./V, — ob'em mortoky 1 1 mortoky 2
BIJIITOBITHO;

1,/T, — temneparypa noToKy | 1 mOTOKY

2 BIIIOBIJIHO.
dopmyiry

(A.1) MOYHA

(-BKz/D)

npICTY b EN 13084-6:201X

The variation of the temperature

difference AT (z) over the height of the

liner may be determined using the
equation (A.1):
(A.1)

where

AT,

Base

1s the absolute wvalue of the

temperature difference of the 2 flows;

AT,

Base = ‘T1 - Tz‘ but at the least minimum
value of AT according to Equation (1) or
(2) respectively;

A is the heat transfer correction
parameter according to Table A.1;

B is the volume parameter according to
Table A.2;

K is the duct width parameter according
to Table A.3 depending on the duct width
ration D/w;

z is the height over top of duct entry;

D is the diameter of the liner;
w 1s the width of the duct entry;
V,/V, 1s the volume of flow 1 and flow 2

respectively;

1,/T, is the temperature of flow 1 and

flow 2 respectively.
Equation (A.1) also may also be
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3aCTOCOBYBATU 1 AL OAHOI'O IIOTOKY.

OTxe cniji BUKOPUCTOBYBATH  TaKl

3HAa4YCHHA:

AT, =

Base

MiHiManbHEe 3HadyeHHS AT

3ri1Ho 3 hopmynami (1) 1 (2) BiAMOBITHO

VIV, =1

npICTY b EN 13084-6:201X

used for one flow. Therefore the

following values should be used:

AT, = minimum value of AT

Base

according to Equation (1) and (2)
respectively V,/V, =1

Ta6auus A.1 — Ilapamerpuune 3HaUeHHS KOPEKIii Terutonepeaayl A
Table A.1 — Heat transfer correction parameter A
AT ITapameTpuyHe 3HAYEHHS KOPeKIIil TenJionepeaavi
Base Heat transfer correction parameter
K 4
0 1,00
50 0,96
100 0,92
150 0,86
200 0,79
250 0,74
300 0,69
350 0,65
400 0,62

[TapameTpuuHe 3HAYEHHS KOPEKITii

Teruionepeaadyl 4 MOKHa BU3HAUYUTH 3a

Takor (HopMYyIIO0:

A=1-5,792x10" x AT

Base

—3,392x107° x AT?

The heat transfer correction

parameter 4 may be determined with the

following equation:

+6,195x107° x AT?

Base

(A.2)

Base

Ta6muusa A.2 — [lapamerpuune 3HaueHHs 00’emy B
Table A.2 — Volume parameter B
Bignomenust 00'€eMHUX BUTPAT | [IapameTpuuHe 3HAYEHHS 06’ €My
Volume flow ration Volume parameter
niv, B
1,0 0,40
0,8 0,48
0,6 0,57
0,4 0,65
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[TapameTpruHe 3HaYeHHS 00'eMy The volume parameter B may be
B MoxHa BU3HAUMTH 3a  TaKOIO determined with the following equation:
dbopmyIioro:
B=0,82-0,42xV,/V, (A.3)
Taoauus A.3 — Ilapamerpuune 3HaYEHHs WUPUHU KaHAy K

Table A.3 — Duct width parameter K

Binnocna mmpuna xkanany | IlapamerpnyHe 3HAYCHHS IIUPHHHA KAHAJLY
Duct width ratio Duct width parameter
D/w K
1,0 1,00
1,2 1,03
1,4 1,07
1,6 1,10
1,8 1,13
2,0 1,17
2,2 1,20
[TapameTpuuHe 3HAYECHHS IUPUHU The duct width parameter K may
KaHamy K MO»Ha BH3HAYUTU 3a TaKOIO be determined with the following
dbopmyIioro: equation:
K=0,832+0,168xD/w (A.4)
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JNOJATOK HA
(1OB1IKOBHUIA )

MEPEJIK HAIIOHAJTBHUX CTAHJAPTIB (JICTY), TPUAHSATHAX
BIIMOBITHO 0 EN, TOCUJAHHS HA SIKI € B EN 13084-6

Taoauusa HA.1
[To3HaueHHs ¥ HAIMEHYBaHHS Cryminb [To3HaueHHs i HallMeHYBaHHS HAlllOHAJILHOTO

MDKHApOAHOTO CTaHAAPTY BIJITIOBITHOCTI CTaHIapTy YKpaiHu
EN 1993-1-6:2007 Eurocode 3: JCTY-H b EN 1993-1-6:2011 €Bpoxkop 3:
Design of steel structures — Part IDT [TpoekTyBaHHS CTalleBUX KOHCTPYKITiH.
1-6: Strength and Stability of YactuHa 1-6: MimHICTD Ta CTIHKICTH 00OJIOHOK
Shell Structures (EN 1993-3-2:2006, IDT)
EN 1993-3-2:2007 Eurocode 3: JACTVY-H b EN 1993-3-2:2012 €Bpoxon 3.
Design of steel structures — Part IDT [TpoekTyBaHHS CTalleBUX KOHCTPYKITiH.
3-2: Towers, masts and Yacruna 3-2. bamrry, mornu i AUMOBI TpyOH.
chimneys. Chimneys Jumosi Tpy6u (EN 1993-3-2:2006, IDT)
EN 10028-1:2000 Specification JACTY EN 10028-1:2006/TOCT EN 10028-
for flat products made of steels IDT 1:2007 Bupobwu miocki cranesi s
for pressure purposes — Part 1: BUKOpHUCTaHHS i TuckoM. YacTtuHa 1. 3aranbHi
General requirements Bumord (EN 10028-1:2000, IDT)
EN 10028-2:2003 Flat products JCTY EN 10028-2:2006/TOCT EN 10028-
made of steels for pressure 2:2007 Bupobu 1u1ocki crajeBi Juis
purposes — Part 2: Non-alloy BUKOPUCTAHHS i TUCKOM. YacTuHa 2.

. . IDT . . .
and alloy steels with specified HeneroBani Ta yieroBati ctajii 3 TOUHO
elevated temperature properties BU3HAYCHUMHU BJIACTUBOCTSIMU 32 ITiIBUIIICHUX
temneparyp (EN 10028-2:2003, IDT)
EN 10028-3:2003 Specification JACTY EN 10028-3:2006/TOCT EN 10028-
for flat products made of steels 3:2007 Bupobu mutocki cranesi 1Jis
for pressure purposes — Part 3: IDT BUKOPUCTAHHS mia TUCKoM. YacTuHa 3.
Weldable fine grain steels, HopwmautizoBani 3BaproBaHi ApiOHO3EPHUCTI cTali
normalized (EN 10028-3:2003, IDT)
EN 10028-4:2003 Specification JACTY EN 10028-4:2006/TOCT EN 10028-
for flat products made of steels 4:2007 BupoOu 1mI0CKi CTaneBi AJis
for pressure purposes — Part 4: BUKOpPUCTaHHS 1ia THcKoM. YactuHa 4. Crani, mo
. . IDT . .

Nickel alloy steels with MICTATh HIKEJIb, 3 TOYHO BU3HAYCHUMHU
specified low temperature BJIACTUBOCTSIMU 32 HU3BKHX TEMIIEPATyp
properties (EN 10028-4:2003, IDT)
EN 10028-5:2003 Specification JACTY EN 10028-5:2006/TOCT EN 10028-
for flat products made of steels 5:2007 Bupobu mocki cranesi Ass
for pressure purposes — Part 5: IDT BUKOPHUCTAHHS i1 THCKOM. YacTuHa 5.
Weldable fine grain steels, 3BaproBaHi TepMOMEXaHIYHO 00poOIIeH1
thermomechanically rolled npidHosepructi crami (EN 10028-5:2003, IDT)
EN 10028-6:2003 Specification JACTY EN 10028-6:2006/TOCT EN 10028-
for flat products made of steels 6:2007 Bupobu 1utocki cranesi s
for pressure purposes — Part 6: BUKOPHCTaHHS i TUCKOM. YacTuHa 6.
Weldable fine grain steels, IDT 3BaproBaHi 3arapToBaHi Ta BiAMyIIEH]

quenched and tempered

npi6nozepuucti crani (EN 10028-6:2003, IDT)
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EN 10028-7:2000 Specification
for flat products made of steels

JACTY EN 10028-7:2006/TOCT EN 10028-
7:2007 BupoOu 1m10ckKi cTanesi s

for pressure purposes — Part 7: IDT BUKOPHUCTaHHA MiJ THCKoM. YactuHa 7. HepxaBki
Stainless steels crani (EN 10028-7:2000, IDT)

EN 10088-1:2005 Stainless JCTY EN 10088-1:2008 Crani HepKaBKi.

steels — Part 1: List of stainless IDT Yacruna 1. [lepenik Hep>kaBKHUX cTaien

steels (EN 10088-1:2005, IDT)

EN 10088-2:2005 Stainless JACTY EN 10088-2:2010. Craii HepxaBkKi.
steels — Part 2: Technical Yacrtuna 2. JIuct 1 cTpiuka 3 KOPO31HHOTPUBKUX
delivery conditions for IDT cTaJiell 3araibHOl MpU3HAaYeHOCTi. TexHIuHi
sheet/plate and strip of corrosion ymoBH noctauans (EN 10088-2:2005, IDT)
resisting steels for general

purposes

EN 10088-3:2005 Stainless JCTY EN 10088-3:2010. Cramni Hep»xaBKi.
steels — Part 3: Technical Yacruna 3. HamiBroroBa npoayKIiisi, 3aroTiBKH,
delivery conditions for semi- MPYTKH, APIT, Ipodisi Ta MoipoBaHa MPOTYKITis
finished products, bars, rods, IDT 3 KOPO3IMHOTPUBKHUX CTajeH 3araabHOL

wire, sections and bright npu3HaYeHOCTi. TexXHIUHI YMOBH IMOCTaYaHHS
products of corrosion resisting (EN 10088-3:2005, IDT)

steels for general purposes

EN 62305-1:2011 Protection JCTY EN 62305-1:2012. 3axucT Bij OJHUCKaBKH.
against lightning — Part 1: IDT Yactuna 1. 3aranbHi NIPUHITUATIN

General principles (IEC 62305- (EN 62305-1:2011, IDT)

1:2006, EQV)

EN 13084-1:2007 Free-standing npoexT JICTY EN 13084-1:201X TpyOu numosi
chimneys — Part 1: General IDT BUTbHOCTOSY1. YacTuHa 1: 3arayibHi BUMOTH

requirements

(EN 13084-1:2007, IDT)
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Kox YKH/ 91.060.40

Kuarwo4ogi cjioBa: BUIBHOCTOSAYI TUMOBI TPyOU, MOHTaX, TPyOHU CTajieBl, MPOEKTYBaHHSI.

I'enepanbHMii UPEKTOP, A.T.H., MPOd. O.B. lllumanoBchkuit

3aCTyIHUK T€HEPAIbHOTO IUPEKTOpA B.M. I'opnees
3 HayKOBOi poOOTH, JI.T.H., IPOQd.

3actynauk roioBu TK 301 «MetanoOy1iBHUIITBOY
3acTyHUK TeHEePAbHOTO IUPEKTOpa 3 HAYKOBO-TEXHIYHOT

otk TOB «Ykpiacranbkon iM. B.M. [llumanoBcbkoro» B.I1. Anpianos
3aBigyBay HJIBTP, HaykoBuii KepiBHUK O.1. Kopayn
[IpoBigHuii haxiBenb 3 JIHTBICTUYHOTO 3a0€3MeYeHHS B.II. I'aBpuioBa
[IpoBigHuii 1HX)KEHEP B.C. Aptromenko
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