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HAIIOHAJILHAM BCTYII

Leit cranmapt € totoxHii nepekaaa EN 13384-2:2003+A1:2009 Chimneys - Thermal and
fluid dynamic calculation methods - Part 2: Chimneys serving more than one heating appliance
(Aumoxomu — Meroau TEIIOTEXHIYHOTO Ta AepOJMHAMIYHOIO po3paxyHkiB — YactuHa 2:
JIMMOXO/ 3 MiAKIIOYCHHSIM JIEKIJIbKOX TEIJIOreHEPaTOopiB)
CranaapTt MiCTHTh BUMOTH, SIKi BIJIIIOBIJAIOTh YNHHOMY 3aKOHOJIAaBCTBY Y KpaiHH.
Jlo ctanmapTy BHECEHO TaKi peAaKIliiiHi 3MiHU:
- CJIOBA «I1eH €BPONEUChKUI CTAaHAPT» 3aMIHEHO Ha «1led CTaHAapT»;
- CTPYKTYpHI €JIeMEHTH cTaHuapry: «OO0kmaguHky», «Harionansuuii Berynm», «BusHaueHHs
MOHSITHY, «bibmiorpadivni qaHi» - 0hOpMIIEHO 3TiTHO 3 BAMOTaMH HalliOHAIBHOT CTaHIapTH3AIII] |
- «[TepenmoBy» («Forewordy) i3 TekcTy mporo cranmapty BuiydeHo. 3 «[lepenmoBu» EN
13384-2 y ueii «HarionansHUI BCTYI» B3STO Te, 10 0€3M0CEPEIHBO CTOCYETHCS IILOTO CTAaHAAPTY;
- y posaini «HopmaTtuBHI nocuinanHs» HaBedeHO «HalioHaibHE MOSICHEHHS», BHUJUICHE B
TEKCTI PAMKOIO;
- Kparky 3aMiHEHO Ha KOMY SIK BKa31BHHK JIECTKOBHUX 3HAKIB;
- MMO3HAKW OJIMHMIIb BUMIPIOBaHHS BiANMOBiNalOTh cepii cranmaptiB JICTY 3651:1997
Mertposoris. OauHuIi Gpi3NYHUX BEIUYUH;
MixHapoaH1 JOKYMEHTH, Ha SIKI € MOCWJIAHHSA Y TEKCTI CTaHJapTy, He NPUHHATI B YKpaiHi sK
HaI[lOHAJIbH1 CTaHJApTH, 1 YUHHI JOKYMEHTH 3aMIiCTh HUX BiAcyTHI. Konii X JOKyMEHTIB MOXHa
orpumatu B HarionansHOMY (OH/I HOPMaTUBHUX JIOKYMEHTIB.

Meton po3paxyHKiB, BHKIQJAEHUH Yy 1LbOMY CTaHAApTi, € KOMIUIEKCHUM, TOMY
BUKOPUCTOBYBATH MOTO JOIUIBHIIIE 32 IOTTOMOTOI0 KOMITFOTEPHOI MMPOTPaMHU.
Ilefi craHgapT pO3MOBCIOJKYETHCS HA BUKOHAHHS YMOB TEXHOJOTIYHMX HOpPM  IIIOJAO
TEIUIOTEXHIYHUX Ta aepoJMHAMIYHMX XapaKTepUCTUK (TapaMeTpiB) NIpH NPOEKTyBaHHI Ta
OyAIBHMILITBI JUMOXOMIB Ta JTUMOXIJIHUX CHCTEM, 3 TIAKIIOYEHHAM JIEKIJIbKOX TEIUIOBUX
reHepaTopiB.

Bumoru Oe3nexku Ta OXOpOHM AOBKULIS MPH NPOEKTYyBaHHI, OyAiBHUIITBI, MOHTaxy Ta
eKCIuTyaTallii JUMOXOMIB 1 JIWMOXIIHMX CHCTeM, 3 TIJKIIOUEHHAM JCKIJTBKOX TEeIJIOBUX
reHepaTopiB, y LIbOMY CTaHAApTI HE PErJIaMEHTYIOThCS. BIANOBIAHMM YHHHHUM HalllOHAJbHUM

cranaaptoM € JICTY b.B.2.5-33.

VIl
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1 COEPA 3ACTOCYBAHHA

st vactuna crangapty EN 13384 BcraHoB:to€e
METOJIM  PO3PaxXyHKy TEIUIOTEXHIYHUX Ta
aepoJMHAMIYHUX TapaMeTpiB JAUMOXOIIB 3

T IKITIOYCHHSIM JIEKUTBKOX TEIJIOTEHEePaTOPiB.

s vactuna  crammapty EN 13384
PO3MOBCIO/KYETBCSI  HA ~ HACTYNHI  J[Ba
BUIIA]IKH:

(1) Hdo nmumoxomy 3  MYJNBTH-BXOIOM
HIIKIIFOYAE€THCS OJIUH abo IEKUIbKA

TEIIOTEHEPATOPIB, 32 JAOMOMOTOI OLIBII HiXk
OJTHOTO 3€IHYBAJILHOTO €JIEMEHTY.
(2) Tlpm kackamHOMYy MIiAKIIOYEHHI, JIO

TUMOXO0Y M IKITF0YaI0ThCS JIEKIIbKa

TEIUIOreHEepaTopiB, 3a JIOMOMOIOK OJHOTO
3’€JHYBaJIbHOTO E€JIEMEHTY.

Y BuUMaaKy KacKagHOTO IMiJKIFOYEHHS 0
JTUMOXOAY 3 MYJIbTH-BXOJIOM CIIiJ] KEpyBaTUCS
BUMOTaMHM IyHKTY 1.

s

IMOIIMPIOETBCA HA JUMOXOIH, IO INPAalrOOTh B

yactiHa  cragmapty EN 13384

peXHUMiI  PO3PIHKEHHS, 3  MiIKIIOYEHHSIM

TGHHOFCHepaTOpiB , j11(0) MpanrorTh Ha

plaKoMy, ra3ono/ii0HOMY Ta TBEPAOMY MaJHBI.

s uvactuna crangapty EN 13384 He
MOIIKPIOETHCS HA:

— AUMOXO[IH 13 PI3HUMHU TEPMIYHUMHU OTIOPaMH
a00 pI3HMMHU MONEPEYHUMH TEepEeTHUHAMH Ha
pi3HUX JUIAHKaX jguMmoxofny. Lls wactuHa
CTaHJApTy HE MOIIMPIOETHCA Ha PO3PaXyHOK
KoeimieHTy repeaadi eHeprii.

— JMMOXOIM JJs BIAKPUTHX JDKEpen Teruia,

HAMpUKIA] KaMiHiB, a00 JUMOXIiJ 3 BXOJaMH,

Scope

This part of EN 13384 specifies methods for
calculation of the thermal and fluid dynamic
characteristics of chimneys serving more than one
heating appliance.

This part of EN 13384 covers both the cases,

either

(1) where the chimney is connected with more
than one connecting flue pipe from individual or

several appliances in a multi-inlet arrangement or

(2) where the chimney is connected with an
individual connecting flue pipe connecting more

than one appliance in a cascade arrangement.

The case of multiple inlet cascade arrangement is
covered by the case (1).

This part of EN 13384 deals with chimneys
operating under negative pressure conditions
(there can be positive pressure condition in the
connecting flue pipe) and with chimneys operating
under positive pressure conditions and is valid for
chimneys serving heating appliances for liquid,
gaseous and solid fuels.

This part of EN 13384 does not apply to:

— chimneys with different thermal resistance or
different cross-section in the various chimney
segments. This part does not apply to calculate
energy gain.

— chimneys with open fire places, e.g. open fire
chimneys or chimney inlets which are normally

intended to operate open to the room



KM 3a3BUYail EKCIUTyaTy€eThCsl B IPUMIIIEHH]
3 BIIKDUTHUMU JDKEPESIaMH TeIlIa,

— JTUMOXOJIU, SIK1 BIIBOISATH CYMIIl JUMOBHUX
ra3iB  BiJl BCEHTWIATOPHUX TMAaTbHUKIB 3
Ha/IMIPHOIO TATOI0, 200 BiJ] TEIUIOT€HEPATOPIB,
Ha  TOPUPOAHINA  TH3i.

1o IpanrorTb

Tennoreneparopu, Ha

M0  TPAIOIOTh
NPUPOJHIA Ts31 Ta MAIOTh PETYIATOpP TATH,
PO3MIIIYIOTHCS MiX BEHTUJISITOPHUM
MAJIBHUKOM 1 JJAMOXOJIOM.

— IOAMOXOIX 13 MOXKIIMBICTIO IIAKJIFOUYEHHS
JEKLTBKOX TEIUIOTEHEePaTOPiB, AK1
00CITYyrOBYIOTh OY/iBIII 3aBBUIIKH OiTBIIE HIXK
5 mosepxiB ( He ctocyeTbes cuctem JICIIT).

—  JIAMOXOIH, JO0  SKMX  HiIKJIIOYeH]
TEIUIOTCHEPATOPH 3 TIOJAYCI0 TIOBITPS  JUIS
TOpiHHS 4Yepe3 TOBITPSAHI OTBOpPH  abo
MOBITPSIHI KaHaIM, SIKI HE MiJKIIOYeHl B
3arajbHy IIAXTy MOBITPONPOBOY (HAMPUKIIAM
MPOKJIAAIOTHCA 3 OJJHOTO OOKY OY/IIBIII).

Ils wacTmHA CTaHOAPTy TOIIUPIOETECS HA
JUMOXOJIM 3 HAJUTMIIKOBUM THCKOM, JIUIIE Yy
BUIAJKY, SKIIO TEIJIOTeHepaTop, SKUH He

eKCIUTYyaTy€eThCs, MOKJIMBO JIETKO
JNEMOHTYBATH, I 3amoOiraHHs 3BOPOTHOTO
MOTOKY ra3y.

2 HOPMATHUBHI IIOCUJIAHHA
HactynHi mocunaHHsS JaHUX JOKYMEHTIB €
000B’S3KOBUMH B PaMKax IIbOTO CTaHIAPTY.
Jlns  nmatoBaHUX IOCHIAHb JIIOTh  JIESKI

JList

YHMHHHUM € OCTaHHE BHAAHHIA (BKJ’IIO‘IaIO‘II/I

BHUAAHHA HEOAATOBAaHUX IIOCHJIaHb

JIOTIOBHEHHS).
EN 1443:2003

requirements

Chimneys —  General

— chimneys which serve a mixture of fan assisted
or forced draught burners or natural draught
appliances. Fan assisted appliances with draught
diverter between the fan and the chimney are

considered as natural draught appliances.

— chimneys with multiple inlets from more than 5
storeys. (This does not apply to balanced flue
chimney.)

— chimneys serving heating appliances with open
air supply through ventilation openings or air
ducts, which are not installed in the same air
supply pressure same side of
building).

For positive pressure chimneys this part only

region (e.g.

applies if any heating appliance which is out of
action can be positively isolated to prevent flue

gas back flow.

2 NORMATIVE REFERENCES
The

indispensable for the application of this document.

following referenced documents are

For dated references, only the edition cited
applies. For undated references, the latest edition
of the referenced document (including any
amendments) applies.

EN 1443:2003 Chimneys — General requirements



EN 13384-1:2008 Chimneys — Thermal and
fluid dynamic calculation methods — Part 1:
Chimneys serving one appliance

EN 15287-1:2007 Chimneys -

installation and commissioning of chimneys —

Design,

Part 1: Chimneys for non-roomsealed heating
appliances
EN 15287-2:2008 Chimneys -

installation and commissioning of chimneys —

Design,

Part 2: Chimneys for roomsealed appliances

HAIL[IOHAJIBHE IIOACHEHHA
EN 1443:2003 Jlumoxoou —

BUMO2CU.

EN 13384-1:2008 /Jlumoxoou — memoou
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3 TEPMIHU, BUBHAYEHHS

Hwkuye mnomaHo TepMiHM Ta BU3HAYCHHS
MOHATH, BXUTI y cranmaprax EN 1443:2003,
EN 13384-1:2002, EN 15287-1:2007, EN
15287-2:2008.

3.1 ginssaka qumoxoxay (chimney segment)

YacTrHa IUMOXOAY, IO PO3TANIOBaHA MIX
ZIBOMa TIOCIIIIOBHO 3’€THAHUMH EJIEMEHTaMHU
a00 MK OCTaHHIM 3’ €/IHYBaJIbHUM €JIEMEHTOM

Ta BUXOJIOM 13 TUMOXOJY.

EN 13384-1:2008 Chimneys — Thermal and fluid
dynamic calculation methods — Part 1: Chimneys
serving one appliance

EN 15287-1:2007 Chimneys — Design, installation
and commissioning of chimneys — Part 1:

Chimneys for non-roomsealed heating appliances

EN 15287-2:2008 Chimneys — Design, installation
and commissioning of chimneys — Part 2:

Chimneys for roomsealed appliances

3 Terms and definitions

For the purposes of this document, the terms and
definitions given in EN 1443:2003, EN 13384-
1:2002, EN 15287-1:2007, EN 15287-2:2008 and
the following apply.

3.1 chimney segment

part of a chimney between two consecutive flue
gas connections or between the last flue gas

connection and the chimney outlet



3.2 pinsHka 36ipHoro koJekropa (collector
segment)
YactHa 3’€JHYBAIBHOTO EIEMEHTY, MIiX
JIBOMa TOYKaMH 3’€JIHAaHHs, IO PO3TAIIOBaHi
MOCIiAOBHO, a00 MIXK OCTaHHBOIO TOYKOIO
3’€IHaHHS Ta BXOJIOM B TUMOXI/I.

3.3 cucrema (JICIIT) (air-flue gas system )
Cucrema KOHIIEHTPUYHUX qu
HEKOHIIGHTPUYHUX MIaXT, a00 mapaieabHuX
MIaXT JUIsl TPAHCIIOPTYBAaHHS TOBITPS IS
TOpIHHS JO TEIUIOTEHEPAaTOpiB  330BHI 1
MPOAYKTIB 3rOPSIHHS BiJ TEIUIOTEHEPATOPiB B
aTMocdepy.

3.4 macoBa BHTpaTa AMMOBHMX rasiB (1)
(flue gas mass flow )

Maca rasis,

IUMOBHX nepeaana

TEIUIOTEHEPATOPOM  4epe3  MiJAKII0YCHHUI
TUMOXiJ 3a OJUHHMINIO yacy. B ammoxopnax, 3
JeKiTbKOMa M1 IKITIOYSHHSIMH
TEIUIOTEHEPaTOPiB, MAacOBa BUTpaATa JUMOBUX
ra3iB  BH3HA4Ya€ TMOBITPSAHY Macy, IO
MPOXOJUTh Kpi3b TEIJIOTEHEepaTop, SIKUH He
eKCIUTyaTy€eThCs.

3.4.1 3asBJIeHa MacoBa BHMTpaTa JIMMOBHX
rasis (riw j ) (declared flue gas mass flow)
MacoBa BUTpaTa JMMOBUX Ta3iB |, IO
BUKOPHUCTOBYETHCS Yy  pO3paxyHKy, 3
ypaxyBaHHSM TETIOTPOYKTUBHOCTI,

HaJa€Tbcs BUPOOHMKOM TEIIOreHepaTopa.

3.4.2 po3paxyHKOBa MacoBa BHTpaTa
AMMOBHX Ta3iB (st )

(calculated flue gas mass flow)

MacoBa BHWTpara JAMMOBHX Ta3iB, SKY

BU3HAYCHO IIPU PO3PAXyHKY TATM Ta YMOB

eKCILTyaTallil TerioreHeparopa j.

3.2 collector segment

part of a connecting flue pipe between two
consecutive flue gas connections or between the
last flue gas connection and the chimney inlet

3.3 air-flue gas system

system of concentric or non concentric ducts or
parallel ducts for transport of combustion air from
the open air to the heating appliances and products
of combustion from the heating appliances to the

open air

3.4 flue gas mass flow (#1 )

mass of the flue gas leaving the heating appliance
through the connecting flue pipe per unit of time.
In case of a chimney serving more than one
heating appliance, the air being transported
through an appliance which is out of action is also

given the term flue gas mass flow

3.4.1 declared flue gas mass flow (riw j )

flue gas mass flow given by the manufacturer of

the heating appliance j with respect to the heat

output used in the calculation

3.4.2 calculated flue gas mass flow (rirwcj)

flue gas mass flow calculated with respect to

calculated draught and the working conditions of
the heating appliance j



3.5 po3paxyHkoBa Temmepatrypa IMMOBHX

(TWCJ )
temperature)

rasis (calculated flue gas
Temmeparypa OUMOBHX ra3iB Ha BUXOAl 3

TEIUIOreHepaTopa ] 3aJIeKHO BiJl
PO3paxyHKOBOI MacOBOi BHUTPAaTH JUMOBHX
rasia.

3.6 po3paxyHkoBa TAra JIMMOBHMX rasiB
TemoreHeparopa (Pw;j) (calculated draught
of the flue gas of the heating appliance)

Tsra rasis BUXOOl 3

JUMOBHUX Ha

TEIIOTeHepaTopa j 3QJIEKHO BiJ
pPO3paxyHKOBOI MacoBOI BHTpaTH JUMOBHUX
rasis.

3.7 kaanan gumosux rasie (flue damper)
[Tpuctpiii, 32 JOMTOMOTOO SIKOTO YaCTKOBO 200

MOBHICTIO 3aKPUBAETHCS TOCTYM Y TUMOXIJI.

3.8 36amancoBanmii qumoxia (balanced flue
chimney)

Jlumoxia, y SKOMY TOuYKa BXOJy IOBITPS B
CyMiXHa 3

MOBITPOIIPOBI/, TOUYKOIO

BUBIJIbHEHHS HPOAYKTIB TOpiHHSA 31
3’€IHYBAJILHOTO JMMOXO/IY TEIUIOTeHepaTopa,
BX1J] Ta BUX1J PO3MIIIYIOTbCS TaKHUM YHUHOM,
o6 3a0e3neunTH MOCTIHHUM 30alaHCOBaHUI

BILIMB MOBITPA.

3.9

arrangement)

KackaJHe migkiaw4deHHsi (cascade

[linkmrovyeHHs, B skoMy 1Ba abo Ouibie

TEIJIOTeHepaTOpH, BCTAaHOBJIEHI B OJHOMY

NPUMILICHH], MiIKIIOYAIOTECS 10 JAUMOXOIY
OJTHUM

3arajlJbHUM 3’ €AHYBAJIbHUM

CIICMCHTOM.

3.5 calculated flue gas temperature (Twej)

flue gas temperature at the outlet of the heating
appliance j depending on the calculated flue gas

mass flow

3.6 calculated draught of the flue gas of the

heating appliance (Pwec,j)

draught at the flue gas outlet of the heating
appliance j depending on the calculated flue gas

mass flow

3.7 flue damper
device to close or partially close the flue

3.8 balanced flue chimney

chimney where the point of air entry to the
combustion air duct is adjacent to the point of
discharge of combustion products from the flue,
the inlet and outlet being so positioned that wind
effects are substantially balanced

3.9 cascade arrangement
arrangement where two or more appliances
situated in the same space are connected by a

common connecting flue pipe to the chimney



3.10 6araropa3oBe migkarodyenns: (multi inlet
arrangement)

[linkmrodyeHHs, B skoMy JaBa a0o Ouibiie
TEIUIOTCHEPATOPH, BCTAHOBJIICHI B  PI3HUX
NPUMILICHHSAX, MiJKII0YAl0THCS 10 AUMOXOIY
OKpEMHMH 3’ €IHYBAJIbHUM €JIEMCHTAMH.

3.11 maxTa nosirponposoay (air duct)
Hesanexxna maxTta B OymiBii abo CKiajoBa
YacTUHA JUMOXOJY, 110 TPAHCHOPTYE (MOAE)
MOBITPSL JUISL TOPIHHS JI0 TEIUIOTeHeparopa 3

3aKPHUTOIO KaMCPOIO 3TrOPAHHS.

3.12  nepenyckHuii  OTBIip (pressure
equalising opening)

OtBip abo 1maxta, sKi 0Oe€3MOCEPEIHBO
3’€IHYIOTh IaxXTy TMOBITPONPOBOIY 3
TMMOXO/IOM.

4 CUMBOJIX, TEPMIHU TA OAUHUILI
BUMIPIOBAHHA

Jlist

MO3HAYEeHHS (PI3UYHUX BETUYMH, 1X BiIMOBIAHI

PO3yMiHHS TEKCTY CTaHaapTy,
Ha3BW Ta TMO3HAYCHHS OJUHUIIL BHMIiPIOBAHHS
HaBeneHi y Tabmumi 1. Immekcu, monmani Ao
MO3HAYEHb JITEpaMH, 3 METOI0 PO3PAXYHKY
IUMOXOMIB 3 IAKIIOYEHHSIM  JEKIIBKOX

TEIUIOTeHePaToPiB, CTOCYIOThCSI OJIHI€T

TUISTHKA ~ TUMOXOY /a0  [mingHKA
3’€IHYBaJIbHOTO €JIEMEHTY.
[Ipuknan cxeMu 3 TO3HAYEHHSM EJIEeMEHTIB,

HaBeleHO Ha pucyHKax 1 Ta 2. Hywmepariis

eJ'IeMeHTiB IIOBHUHHA IIOYUHATUCA 3
HAaWMEHIIIOr0 Ta HaWBIIIAJIEHIINIONO  BiJ
TEIUIOreHepaTopa €IIEMEHTY. Yy pasi

MIKIIOYEHH OLIBII HDK OJHIE] KacKagHOL
CHUCTEMH, CXeMa HyMmeparlii eJIEeMEHTIB s

po3paxyHKOBHX (OpMYJT TOBUHHA OyIyBaTHUCH

3.10 multi inlet arrangement
arrangement where two or more appliances
situated in different spaces are connected to the
chimney by individual connecting flue pipes

3.11 air duct
independent duct in a building or a structural part
of a flue terminal conveying combustion air to a

roomsealed appliance

3.12 pressure equalising opening

opening or duct that directly connects the air duct

with the flue at its base

4 Symbols, terminology, units

Symbols, terminology and units are given to make
the text of this standard understandable, although
a part of them is already listed in part 1 of this
standard series. Indices added to symbols for
purposes of the calculation method for chimneys
serving more than one heating appliance relate to
one chimney segment and/or connection flue pipe

section.

An example of an indices numbering scheme is
given in Figures 1 and 2. Indices numbering shall
begin at the lowest, farthest appliance connection.
For more than one cascade system/connection, the
indices numbering scheme for the calculation
formula should be adopted in a similar manner to

that for a single cascade scheme.



32 aHAJOTI€I0 31 CXeMOI0 JJs OAMHAPHOI
KaCKaJHOI CHCTEMHU.
BianoBiaHi OUISHKH JMMOXOY MO3HAYAKOTHCS

HOMEpOM, uepe3 KoMy (Hanpukmag H,; -

e(heKTUBHA BHUCOTa CEKIlli JUISHKHA JUMOXOIY

MIX BHUXOJ0M 3’€,I[HYB8IIBHOFO CIICMCHTY

HAaHWKYE PO3TAIIOBAHOTO TEILIOrEHEpaToOpa
U BHUXOIOM

3’€JHYBaJIbHOTO  €JIEMEHTY

HACTYITHOTO TEIJIOTEHEPaTopa).

Taoauus 1 — CuMBOJIM, TEPMiHU TA OJMHHUITI
BUMipIOBaHHS

Symbols assigned to a specific section will be

indicated by the number of the section after the

comma (e. g. H, is the effective height of a

section of a chimney segment between the outlet

of the connecting flue pipe of the heating

appliance in the lowest position and the outlet of

the connecting flue pipe of the next heating

appliance).

Table 1 - Symbols, terminology and units

Io3nayenns Tepminosorist Terminology Opuanni
BUMIipIOBaHHS

A oA IONMEpPedHOro MepeTHHy | Cross sectional area of the chimney | m°
TUISTHKA TAMOXO.TY

cp mUTOMa TeIUTOeMHICTh auMoBHX | Specific heat capacity of flue gas JIx/(xkr-K)
rasiB

D miameTp diameter M

Dy eKBIBaJICHTHUH JliaMeTp hydraulic diameter M

g NPUCKOPEHHS BibHOTO maainHsa = | acceleration due to gravity = 9,81 M/c?
9,81

H,; epexktuBHa BUcoTa nuisHku | | effective  height of the chimney | m
JTUMOXOTY segment |

Hy edeKkTuBHA BucoTta | effective height of the connecting | m
3’€IHYBAJILHOTO CJIEMEHTY | flue pipe

K,j KoedimienT oxomnomxenns | coefficient of cooling of the| —
JUISTHKA TUMOXOTY | chimney segment j

Kj KoeirieHT temmomepenaui | coefficient of heat transmission of | Br/(m*K)
TUISTHKA JTUMOXOTY | the chimney segment j

Kobj koedimienT Temmomepenaui Ha | coefficient of heat transmission at | Br/(m*K)
BEPXHBOMY KIiHIT1 nutsaku | upper end of the chimney segment j
JTMMOXO.Y |

Ky, Koe(ilieHT oxonomkenns | coefficient of cooling of the| —
3’€IHYBAJILHOTO CIIEMCHTY | connecting flue pipe

L,j JIOBXXHHA JUISHKA JUMOXOTY | length of the chimney segment | M




[Iponosxxenns taodm. 1

Ht MacoBa BuTpara aumoBux rasziB Ha | flue gas mass flow in the chimney | kr/c
JUISHIIL IUMOXO.Y | segment |

Hil v, MacoBa BUTpaTa JUMOBHUX Ira3iB y flue gas mass flow in the|kr/c
3’€JHYBaJTbHOMY €JICMEHTI | connecting flue pipe j

1t 3aJlaHa MacoBa BUTPATa JTUMOBHX declared flue gas mass flow of the | kr/c
rasiB TeIIOreHeparopa j heating appliance j

Hil e, pPO3paxyHKOBa MacoBa BUTpaTa calculated flue gas mass flow of | kr/c
JTMMOBHX Ta3iB Terioreneparopa j | the heating appliance j

N KUTBKICTh TEIUIOTEHEPaTOPIB number of heating appliances | —
M IKITIOYCHUX 10 TUMOXOY serving the chimney

Nu noka3Huk HyccenbTa Nusselt number —

Q min,j MiHiMalbHa TEIUTONPOAYKTHBHICTH | Minimum heat output of the | kBt
TEIUIOTEHEPATOPA | heating appliance j

Q nij YMOBHA TEIUIOMPOYKTHBHICTh nominal heat output of the heating | kBt
TEIJIOreHEepaTopa j appliance j

Pg,j acpoIMHAMIYHUI OTIip pressure resistance of the air|Ila
[PUTUTHBHOT'O MOBITPS supply j of the heating appliance j
TEIJIOTeHEPaTOpa |

Pec, j po3paxyHkoBuii acpoauHamiunuii | calculated pressure resistance of | ITa
OITip MPHUILTUBHOTO OBITPSI the air supply of the heating
TEIJIOTeHEepaTopa | appliance j

Phij TEOpeTHYHa TATa, CTBOPECHA theoretical draught available due to | TTa
eeKTOM AUMOXOly Ha JIJISHII chimney effect in chimney
JTUMOXO/Y | segment

PL JTUHAMIYHUNA TUCK TIOBITPS wind velocity pressure ITa

pL THUCK aTMOC(EPHOTO MOBITPSI external air pressure IMa

PRrij aepoIMHAMIYHUI OTip Ha JUISHIT pressure resistance of the chimney | I1a
JTMMOXO/TY | segment j

Pr nokasHuk [Ipanarns Prandtl number —

Pv, j po3paxyHkoBuii acpoauHamiunuii | calculated pressure resistance of | ITa
OIip 3’€JJHYBAILHOTO EJICMEHTY | the connecting flue pipe j

Pw, j MiHIMaJbHa TATa TeryioreHeparopa | minimum draught for the heating | Ila
J appliance j

Pwc, j PO3paxyHKOBa Tsra calculated draught of the heating | ITa
TEIUIOreHepaTopa j appliance j

Pwmaxij MaKCHUMaJIbHa Tsra maximum draught for the heating | I1a
TEILUIOreHEPaTOpa | appliance j

Pwo,j MaKCUMAaJIbHUH repernaj TUCKY maximum differential pressure of | [1a
TEIUIoreHepaTopa the heating appliance j

Pwocj PO3paxyHKOBHI Tiepenas calculated positive differential | ITa

HAJUTUIIKOBOTO THCKY
TEIIOTEHEepaTopa |

pressure of the heating appliance j




[Iponosxxenns taodm. 1

I:)WOmin,j

MIHIMaJILHUHA nepena
TEIIOTeHEepaTopa |

TUCKY

minimum differential pressure of
the heating appliance |

I1a

Pz j

pPO3pIIKEHHS B TOMIII
IUMOBHUX  Tra3iB  Ha
JHUMOXO.Y |

BXOJTY
TUTSTHKY

draught at the flue gas inlet into
the chimney segment |

PZ,min,j

MiHIMaJbHa TATA B TOYIl BXOAY
JTUMOBHX  Ta3iB  HA  JUISHKY
JTMMOXO.Y |

minimum draught at the flue gas
inlet into the chimney segment j

IIa

I:)Zmax| j

MakCHMajbHa TATa B TOYIl BXOIY
JUMOBHX  Ta3iB  Ha  JIJISHKY
JTUMOXO/Y |

maximum draught at the flue gas
inlet into the chimney segment j

I:)Ze,j

MiHIMaJIbHA TATa, [0 HEOOXiJgHa B
TOYLll BXOAy JAMMOBHUX Tra3iB Ha
TUISHKY TAMOXO/Y |

minimum draught required at the
flue gas inlet into the chimney
segment |

IIa

I:)Zemax, j

MaKCHMAJIBbHO JIOIYCTUMA TSTa, 110
HeoOXiHa B TOYIll BXOQY AMMOBHX
rasiB Ha JUISHKY JUMOXOY |

maximum allowed draught at the
flue gas inlet into the chimney
segment |

IIa

Pzo,j

MaKCUMAJIbHUI HAUTUIIKOBAMN TUCK
B TOYIll BXOJy TUMOBHX Ta3iB Ha
TUISTHKY TAMOXO.Y |

maximum positive pressure at the
flue gas inlet into the chimney
segment j

IIa

I:)ZOmin,j

MIHIMaJIBLHUH HAIJIMIIKOBHUI THCK B
TOYIll BXOAY IUMOBOIO Trazy Ha
TUISTHKY TUMOXOY |

minimum positive pressure at the
flue gas inlet into the chimney
segment |

IIa

Pzoe, j

MakKCUMaJbHUI TMepema] THCKY B
TOYI[l BXOJYy JIWMOBUX Ta3iB Ha
TUISTHKY TAMOXO.Y |

maximum differential pressure at
the flue gas inlet into the chimney
segment j

IIa

I:)ZOemin,j

MIHIMQJIBHUI Tiepenax TUCKY B
TOUIll BXOQy JMMOBHMX Tra3iB Ha
TUISTHKY TUMOXO/Y |

minimum differential pressure at
the flue gas inlet into the chimney
segment |

IIa

ra3oBa cTtajla JUMOBUX rasis

gas constant of the flue gas

€KBI1BaJICHTHA IIOPCTKICTh
BHYTPIIIHBOI CTIHKH

mean value of roughness value of
the inner wall

Re

HOoKa3HUK PeliHonbaca

Reynolds number

RL

ra3oBa CTajia HOBiTp}I

gas constant of the air

Se

Koe(ilieHT Oe3MeKu OTOKY

flow safety coefficient

SH

MOMPaBKOBUM  Koe(illieEHT  Mpu

BIJICYTHOCTI TeMIIEpaTypHOi 1HepIii

correction factor of temperature
instability

TeMmreparypa JAMMOBUX Ta3iB B
TOYI[l BXOJY Ha AUISHKY JTUMOXOIY

J

flue gas temperature at the inlet of
the chimney segment j

TeMIEpaTypHa Mexa CTIHKH

TUJISTHKA TUMOXO.TY |

temperature limit of the chimney
segment j




Kineus Tab6ma. 1

Tiobsj TeMmIepaTypa BHYTpimHboi cTinku | inner wall temperature at the | K
Ha BUXOJI IUIIHKY aumoxony | mpu | outlet of chimney segment j at
TeMIIepaTypHild piBHOBa3i temperature equilibrium

T TeMIlepaTypa 30BHIIIHBOTO MOBITPs | external air temperature K

Trn,j cepemHs TemMIeparypa auMoBHX | mean temperature of the flue gas | K
rasiB Ha JUISHII TUMOXO/Y | in the chimney segment j

To,j temrepatypa aumoBux rasziB B | flue gas temperature at the outlet | K
TOYI[l BUXOY 3 AUIsSHKU qumoxony | of the chimney segment j
J

Tu,j TemIiepaTypa OTO4YKOHOro HOBITPS ambient air temperature of the| K
Ha JUISHII AUMOXOY | chimney segment j

Tw,j 3aJjaHa  TemIeparypa JMMOBHX declared_ flue gas temperature of | K
rasiB TEIUIOTeHepaTopa j the heating appliance j

Tweij pO3paxyHKOBa TeMIeparypa calculat(_ed flue gas temperature of | K
JTMMOBHX Ta3iB Terioreneparopaj | the heating appliance j

U BHYTPIIIHIHN MIEPETUH AUMOXO.LY internal circumference of the| ™

chimney

W mj cepenHs IIBUJIKICTh mo | mean velocity over the length and | m/c
BCTAHOBJICHIH nosxuHi | over the cross section of the
MOMNEePEeYHOro MepeTuHy Ha autsaHIi | chimney segment j
JTMMOXO.Y |

ai BHYTpimHili koedimienT numoxoxy | internal coefficient of heat transfer | Br/(m *-K)

of the flue

Y KyT HanpsIMKiB IOTOKY, Hanpukiaz, | angle between flow directionse. g. | ° C
MiX 3’€THyBalbHUM ejemeHToM Ta | between connecting flue pipe and
JUISTHKOIO TUMOXOTY the chimney segment

na JMHAMIYHA B'I3KICTh quMOBHX rasiB | dynamic viscosity of flue gas H-c/m°

1/2 TepMiuHHii OIip thermal resistance M°+ K/Bt

n Koe(ilieHT terutonposigHocTi | coefficient of thermal conductivity | Bt/(m-K)
IIAMOBHX T'a3iB of flue gas

Pmij cepeHs ryCTHHA TMMOBHX rasis 1o | density of flue gas averaged over | kr/m®
BCiil moxuHM ¥ 1wiomii neperuny | the length and over the cross
JUISHIT TAMOXO/TY | section of the chimney segment j

W koedirienT  micieBoro  omopy | coefficient of flow resistance due | —
BHACHI/IOK TEPTS TUMOXOJLY to friction of the flue

& koedirienT  micieBoro  omopy | coefficient of flow resistance | —

BHACJIIOK 3MIHU HAIMPSIMKY MOTOKY
iW/abo mepeTuHy i#/ab0 MacoBoi
BUTPAaTH  JUMOBHX  Ta3iB Yy
IUMOXOI1

due to a directional and/or cross
sectional and/or mass flow
change in the flue

10




5 METO/J PO3PAXYHKY

5.1 3araJbHi 0JI0KeHHHA

Metoa po3paxyHKy I'PYHTYEThCS Ha BU3HAYCHHI
pPO3MOJIITy MacoBOi BUTPATH TUMOBHX Ta3iB y
aumoxoni. Ilpu 1poMy yMOBU JJisi CTBOPEHHS
HeoOXximHoro THCKY ((opmyna 1) moBUHHI
BUKOHYBaTHCh B KOXXHIH TOYII BXOAY JAMMOBHUX
rasiB y aumoxiz (3rigHo 3 puc. 1).

[Ticns Toro sk 1ed pO3MOMIT BUKOHAHHA,
HEOOXiJJHE BUKOHAHHS HACTYIIHUX TPhOX YMOB
13 3a0€3IeUeHHS.

1) MacoBoi BUTpaTH AUMOBHUX ra3iB (dpopmynu 4
ta b);

2) BUMOTH JI0 THCKY Ul MiHIMalbHOI TSATH abo
MaKCUMAaJIbHOTO HAJIJTUIIIKOBOTO TUCKY
(bopmysu 6 abo 6b Ta 6¢)

3) BUMOTH JI0 THKY JJIsi MAKCUMAaJIbHOT TSTH a00
MiHIMaTbHOTO HAUTUIIKOBOTO TUCKY ((opmyru

6a abo 6d)

4) xapakTepucTruka temreparypu (hopmyna 7)

Hpumitka 1. Ha po3paxyHOK BIUIMBAIOTH BHMOTH MIOJAO
MOHTaXy. BKka3iBkM MO0 MOHTaXy TEIUIOTCHEpaTOpiB i
3’€IHYBaJIBHHUX €JIEMEHTIB AUMOXOJY MICTATBCS Y JOAATKY A.

Hpumitka 2. XapakTepUCTUKH THUCKY [UII MAaKCUMAJIBbHOI TATH
YM MiHIMAJIBHOTO HAUIMIIKOBOIO THCKY HEOOXIi/IHI, SIKIIO iCHYE
MeXa Ul MakCHMalbHOI TATW IS TerioreHeparopa (3

PO3piKSHHSIM) ab0 MIHIMATBHUA  Tepemag  THCKY

TeriorenepaTopa (3 HaJJIMIIKOBUM THCKOM).

Hns

BUKOPHUCTOBYIOTBCS JIBa TUIH PO3PAXYHKIB!

MepeBIpKU 30BHIIIHIX YMOB

—  pO3paxyHOK  MIHIMaJIbHOI  TATH  Ta
MaKCUMAaJIbHOTO Ha/ITUILIKOBOTO TUCKY
3MIACHIOETBCS 32 YMOBHM, IO TOTYXHICTh

TUMOXOJy € MiHIMalIbHOKO (TOOTO BHCOKA
30BHIIIHS TEMIIEpATypa); a TAKOXK

MaKCUMaJILHOI  TITH u

—  PO3paxyHOK

MIHIMaJbHOTO  HAJIMIIKOBOTO  THUCKY  Ta

TeMIIepaTypu BHYTPIIIHBOI CTIHKA 3a YMOBH,

5 Calculation method
5.1 General principles
The calculation is based upon determining the
mass flow distribution in the chimney which
fulfils

(formula 1) at each flue gas inlet to the chimney

the pressure equilibrium condition

(see Figure 1).

After such a distribution has been found four

requirements shall be verified:

(1) the mass flow requirement (Equations 4 and
5)

(2) the pressure requirement for minimum
draught or maximum

(Equations 6 or 6b and 6¢)

positive  pressure

(3) the pressure requirement for maximum
draught or minimum positive pressure (Equation
6a or 6d)

(4) the temperature requirement (Equation 7)

NOTE 1 The calculation is affected by the specific installation
design. For recommendations for the installation of

appliance and connection flue pipes see Annex A.

NOTE 2 The pressure requirements for maximum draught or
minimum positive pressure are only required if there is

a limit for the maximum draught for the (negative pressure)
heating appliance or a minimum differential pressure of the

(positive pressure) heating appliance.

In order to verify the criteria two sets of external
conditions are used:

- the calculation of the minimum draught and
maximum positive pressure (draught) is made
with conditions for which the capacity of the
chimney is minimal (i.e. high outside
temperature); and also

- the calculation of the maximum draught and

minimum positive pressure and of the inner wall

11



0 BHYTPIUIHSA TeMIepaTypa IUMOXOAY €

MiHIMaIbHOK  (TOOTO  HH3BKAa  3OBHIIIHA
TeMIIepaTypa).

Bumoru 10 MacoBoi BUTpaTH JUMOBHX Ta3iB i
XapaKTePUCTHKU THUCKY TIOBHHHI BH3HAYATHCH
YMOBaMU pOOOTH 3 ypaxyBaHHSIM TeMIEpaTypu
30BHIIIHBOTO i OTOYYIOUYOTO MOBITPS
BigmosigHo no EN 13384-1:

— BCI TEIUIOTEHEPATOPH MPALIOIOTH OJTHOYACHO 3
YMOBHOIO TEIUIONPOYKTUBHICTIO;

— BCI1 TEIJIOTEHEPATOPHU MPALIOIOTH OJJHOYACHO 3
HAaHMEHIIIOI0 YMOBHOIO TETUIONPOAYKTHBHICTIO;
— OJIMH 3 TEIJIOTEHEPATOPIB MPAIIOE 3 YMOBHOIO
1HIII1

TEIUIONPOTYKTHUBHICTIO, a BCl

TEIUIOTEHepaTOpu HE  EeKCIUTyaTyroThcs  (Bci
MOJKITUBI BHIIQ]IKH)

— OIMH 3 TEIUIOTEHEpPATOpIiB TpaIoE 3
HalMEHIIO TEeIIONPOAYKTUBHICTIO, a BC1 1HIII
TEIUIOTEHEpaTOPH HE eKCIUTyaTyloTbcs  (BCl
MOYJIMB1 BUTIA]IKH )

Koo 3a JIONMOMOTOI0 CHUCTEMH PEeTyTIOBAHHS
MOXKITUBO 3a0€3MEUUTU PEKUM, SKHHA JT03BOJISIE
eKCIUTyaTyBaTU HE BCl  TEIUIOTeHEepaTOpU
OJTHOYACHO, TO TMPHU3HAHHS YMOB JUISI MacoOBOI
BUTpPaTH JMUMOBHX Ta3iB Ta XapaKTePHUCTHKA
MaKCUMabHIN KUTBKOCTI

THUCKY npu

MIPAIFOI0YNX TEIUIOTeHePaTOPiB MOXYTh
MPOBOAUTHUCA JJI1 PI3HUX EKCIUTyaTalliiHuX
PEXHUMIB.

JlomycKaeThcsl HE BPaxOBYBaTHM BHUMOTH O
MAacoBoOl BUTpATHU JTUMOBUX rasis 1
XapPaKTEPUCTHUK THUCKY TEIUIOTEHEPATOPIB, SIKi
€KCIUTYyaTyIThCS 3 HalMEHIIOI0
TETUIONPOAYKTUBHICTIO Y HACTYITHUX BHITaIKAX:

— y TEIUIOTeHEepaTopax BiJCYTHE PETrYITIOBaHHS

12

temperature with conditions for which the inside
temperature of the chimney is minimal (i.e. low
outside temperature).

The validation of the mass flow requirement and
pressure requirement shall be done at following
working conditions, using the external and
ambient air temperatures specified in EN 13384-
1:

— All heating appliances are simultaneously
operating at nominal heat output.

— All heating appliances are simultaneously
operating at minimum heat output

— A single heating appliance operating at
nominal heat output and all other appliances out

of action (all possible cases)

— A single heating appliance operating at
minimum heat output and all other appliances

out of action (all possible cases)

If the control of the installation guarantees that

not all appliances will be in operation
simultaneously, the validation of the mass flow
requirement and pressure requirement may be
done with the maximum number of appliances
which will be in operation under the most

adverse condition.

The validation for the mass flow requirement
and pressure requirement for working conditions
with heating appliances at minimum heat output

is not required in the following cases:

— the heating appliances do not have any heat



niana3oHy NOTY>KHOCTI.

—  TEIUIOTEHEepaTOpH  MAalTh  OOMEKCHHSI
TEIUIONPOIyKTHUBHOCTI, SIKa BKa3aHa HAa €TUKETII
TeIUIOreHepaTopa. Y IIbOMY BHUIAJKy YMOBHA
TEIUIONPOYKTUBHICTD, BKA3YEThCS HA CTHKETIII.

- TEILNIOIrCHEPATOPH, Ha

o0  IPALIOKTh
TBEPJIOMY MalMBI HE MalOTh BEHTUJIATOpA Ta
CHCTEMH PETYJIOBaHHS MPUILUIMBHOTO MOBITPSI.

JlomyckaeTbCsi HE BpPAaxOBYBaTM BHMOIH JI0
MacoBOI1 BUTpATU JUMOBHX rasis
TEIUIOreHepaTopiB, 110 MPaLIOTh 3 YMOBHOIO
TEIUIONPOTYKTUBHICTIO Y HACTYITHOMY BUTIQJIKY:

— SKIIO TEIUIOTCHEPAaTOpH NpU HANMEHIIIH

TEIUIONPOIYKTUBHOCTI  MaloTh  OimbIry  abo
OJTHAKOBY ~ YMOBHY  TEIUIONPOJYKTUBHICTh
MacoBOi BUTPATH AUMOBHX T'a3iB.

XapakTepucThKa TeMIepaTypu MTOBHHHA
BUTPUMYBATUCh B  HACTYHNHMX  peXHMax
eKCIUTyaTarii 1 TeMmmepaTypHUX yMOBax
OTOYYH4OI0 51 30BHILIHBOTO MOBITPS

BigmosinHo 1o EN 13384-1:

- TeIJIOTeHepaTopu Ha TBEpJAOMY ManuBi 0Oe3

BEHTWISATOpPA Ta  CHCTEMH  PEryJIHOBaHHSA
MIPUIUITMBHOTO HOBITPS 3 YMOBHOIO
TEIUIONPOYKTUBHICTIO;

— TeIJIOTeHepaTopu Ui NMPUTOTYBaHHS rapsyoi

BOOU 3 BiI[KHIO‘-ICHI/IM PEryjIATOpOM TATU. I[JBI

po0OTH  TEIUIOTEHEPaTOpPiB  JAHOTO  THUITY
HEOOXiIHa 3HAaYHa KUIBKICTh  BTOPHUHHOTO
MOBITPSL. (Bonu MPaIOTh TUTBKH

KOPOTKOYaCHO 5 TOMY MOKIIMBO JOIMYCTUTH, 10

KOHJIEHCAaIlis HE cTaHe MPHYHNHOIO
MOIIKO/DKEHHST 200 PU3HMKY Uil Oe3meKu
eKCIUTyaTarlii);

— TEIUIOTeHEepaTOPH, SKi MPAIIOI0Th B Jlana3oHi

output range.

— the heating appliances have a heat output
which is limited to a fixed value as specified on
a label on the appliance. In this case the nominal
heat output is the given heat output on the label.
— heating appliances heated with solid fuels
without fan and appliances with regulated air
supply.

The validation of the mass flow requirement for
working conditions with appliances at nominal

heat output is not required in the following case:

— the heating appliances have a flue gas mass
flow at minimum heat output higher than or
equal to the flue gas mass flow at nominal heat
output.

The temperature requirement shall be validated
for the following relevant working condition,
using the ambient and external air temperatures
as specified in EN 13384-1:

— heating appliances for solid fuels without fan
and heating appliances with regulated air supply

are in operation at nominal heat output;

— heating appliances with a draught diverter
which provide domestic hot water only are out
of action. These heating appliances operate with
a considerable secondary air (These operate only
a short time and therefore it can be assumed that
condensation will not cause damage or a lack in

safety);

— heating appliances with a fixed output range

13



(YMOBHOT) TEIJIONPOIYKTUBHOCTI;

— Uil yCiX 1HIIMX TeIJIOTeHepaTopiB, sKi
MPAIOI0Th 3 HaAMEHIIIO0
TETIONPOYKTUBHICTIO.

Jns auMoXoniB, SKI YyTJIMBI 7O POOOTH Y
BOJIOTHX YMOBaX, III0 PO3TAallIOBaHi ycepenuHi
HEOoOXiIHO

OyniBenb, MepPEeBIPUTH

XapaKTepUCTHKY TeMIepaTypu Ha BXOIi B

IIUMOXI1J.
JlomyckaeThCst HE JOTPUMYBATUCh
TEMIIEpaTYpHUX YMOB B pasi, SKIO [0

JUMOXOJY TMiJKIIOYCHI TUIBKH MPOTOYHI abo
€MKICHI BOJOHArpiBadi, IO TMPAIIOIOThCI Ha
ra3oBOMY IaJUBI.

SIkmo ~ AMMOXIHA ~ CHUCTeMa  OCHAIIeHa
pEeryasTOpOM TATH, BOHA PO3PAXOBYETHCA 32
aHaAJIOTIEl0  JO0  CHCTEMH 3  KacKaJHUM
M IKTIOYEHHSM.

5.2 YmoBa piBHOBAru THCKY

5.2.1 Tumoxoau 3 pO3piIKEHHIM

3a BCIX MOXJIMBUX YMOB €KCIUlyaTauii s
ISTHKA

KOXKHOT JTUMOXOTY j

BUKOPHUCTOBYIOTHCSI HACTYIHI (POPMYIIH:

By ; — Py ;| <01

N

are in operation at this (nominal) heat output;
— all other heating appliances are in operation at

minimum heat output.

When chimneys suitable for operating under wet
conditions are located inside a building the
check of the temperature requirement is

necessary only for the top of the chimney.

The validation of the temperature requirement is
not necessary when the chimney serves only
domestic gas fired water heaters with
instantaneous production and domestic gas fired
storage water heaters.

If the chimney system includes a draught
regulator, the system is handled as a cascade

system.

5.2 Pressure equilibrium condition

5.2.1 Negative pressure chimneys

The following formulae shall be fulfilled for
each chimney segment j at all relevant working

conditions:

P j==R +Y By —Fry)

o

Pzo =Pyt By + Py

ae:

Pzj — po3pimkeHHA y ToYlli BXOJY IMMOBHUX
rasiB Ha JAUIIHKY qumoxony |, [1a

Puk — TeopeTmdyHa TsAra, CTBOpeHa edeKTOM

JTMMOXOyY Ha AitsHIl qumoxoxay K, T1a

14
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, ITa. (2
Ia. 3

Where:

Pz; draught at the flue gas inlet to the chimney
segment j in Pa

Py« theoretical draught due to chimney effect in

chimney segment k in Pa



Prk — aepoaMHAMIYHMM  Omip  JIUISIHKH

aumoxony K, ITa

Pwej — po3paxyHKoOBa Tsra TEIUIOTCHEPATOpa,
IIa
Pvj — po3paxyHKOBHI aepoiMHaMiuHMI OIip

3’€IHYBAJILHOTO €JIEMEHTY IUISHKH JUMOXO.Y |,
Ila

Pgcj — po3paxyHKOBUH aepoJuHaMidHuUil omip
MIPUILTMBHOTO TIOBITPs TeIUIOreHeparopa j, [1a
Pzej— HeoOXinHa TAra B TOYLl BXOAY JUMOBHX
ra3iB Ha AUISHKY AUMOXoy j, [1a

PL — nwHamiuHMii TUCK TIOBITpS, [1a

N — KUTBKICTh TEIUIOT€HEPATOPIB

Pucynok 1 — [Ilpukiaag mniak/JI04YeHHs
JAEeKUIbKOX TeIJIOreHepPaTOpiB Ta MO3HAYEHHS

3Ha4YeHb THCKY il TeMIIepaTypu AMMOXOAY

Puc [1]

Pz 2-Pzs,
- ‘ R

Prk pressure resistance of the chimney segment
kin Pa

Pwc,j calculated draught of the heating appliance
in Pa
Pv

connecting flue pipe of chimney segment j in Pa

calculated pressure resistance of the
Pgec; calculated pressure resistance of the air
supply for the heating appliance j in Pa

Pzej required draught at the flue gas inlet to the
chimney segment j in Pa

P wind velocity pressure in Pa

N number of heating appliances

Figure 1 - Example of multiple inlet
arrangement and numbering pressure values
and temperature values of a chimney serving

more than one heating appliance

15



1 JImmoxin

2 3’eTHYBaJIbHUMA €JIEMEHT |
3 Terutoreneparop j

4 3’enHYBAIbHUM €JIEMEHT 2
5 Tenmorenepatop 2

6 3’enHyBaIbHUN eeMeHT |
7 Teruoreneparop 1

8 Hinstaka mumoxoxny 1

9 JlinsiHKa AUMOXO.Y |

5.2.2 JIuMOX01¥ 3 HAJUTUIIKOBUM THCKOM

3a BCIX MOXJIMBUX YMOB eKCILTyaTarii Jajs

KOKHOT TUISTHKA JTIUMOXOIY |

BUKOPHUCTOBYIOTHCS HACTYIHI (POPMYIIH:

Fz70e.; = Pza;" =0.1

Key

1 Chimney

2 Connecting flue pipe j
3 Heating appliance j

4 Connecting flue pipe 2
5 Heating appliance 2

6 Connecting flue pipe 1
7 Heating appliance 1

8 Chimney segment 1

9 Chimney segment j

522
The following equations shall be fulfilled for

Positive pressure chimneys
each chimney segment j at all relevant working

conditions:

Pro ;=R + ). \Re — By

k=]

P70e.i = Fwoe. i ~ . BB j

Ie:
Pzo,j HAJJIAIIKOBUN THCK B TOYIll BXOIY
JMMOBUX Ta3iB Ha JUISHKY auMoxony |, [1a

Pu,k — TeopeTWyHa TsTa, CTBOPEHA €PEKTOM
JMMOXO/yY Ha AisHIl qumoxonay K, TTa

Prk — aepomuHaMiyHWii omip Ha IUISHII
mumoxony K, ITa

Pwocj — PO3paxyHKOBUH mMepenajg THUCKY
TerutoreHeparopa j, [la

Pvj — po3paXyHKOBUH aepoiMHAMiuHHMHA Omip
3’€THYBAJILHOTO €JIEMEHTY JUISHKA AUMOXONY J,

Ila
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: ITa. (3a)
: Ia. (3b)
ITa. (3¢)

where

Pzo,j positive pressure at the flue gas inlet to the
chimney segment j in Pa

Ph « theoretical draught due to chimney effect in
chimney segment k in Pa

Prk pressure resistance of the chimney segment
kin Pa

Pwoc,j calculated positive differential pressure of
the heating appliance j in Pa

Pv;
connecting flue pipe of chimney segment j in Pa

calculated pressure resistance of the

Pgc; calculated pressure resistance of the air



PBcj — pPO3paxyHKOBMI aepoAMHAMIYHHUNA Omip
TeruioreHeparopa j, I1a

Pzoej — MakcuMasnbHUH Iepenaja TUCKY B TOYII
BXOJly JUMOBHX Ta3iB Ha JUISHKY JHUMOXOAY |,
IIa

PL — mBuakicts THCKY noBiTps, [1a

N — kUIBKICTB TerIoreneparopis, [1a

5.3 Bumoru MmacoBoi BUTpaTH

®opmynu 4 Ta/abo 5 He0OXiAHO EPEBIPUTH MIPU
BCIX peXuMax ekcruryaramii (3rizHo 3 5.6). s
KO)KHOTO TEIUIOTEHeparopa, II0 MpPalioe B

pexumi YMOBHOI abo MiHIMaJIbHOL

TeHJ’IOHpOI[YKTI/IBHOCTi ,Z[i€ yYMOBa:

?”“.'TCJ = f”“.'_j

a JJIA KOKHOT'O HCIIPALFOI0Y0ro

TCIUIOrC€HEpaTOpa:

My ; =10

ne:
Myc,j — PO3PaXyHKOBA MacoBa BUTpaTa JUMOBHX
ra3iB TEIUIOT€HEPATOPa, KI/C
My, j — 3a3Ha4eHa MacoBa BHTpaTa JUMOBMX
ra3iB TeIUIOreHepaTopa, Kr/c
HAsiBHOCTI  3amo0i1KHOTO

Y pasi KJIarany

TUMOBHX rasis, aepoMHAMIYHUT omip
MPUPIBHIOETHCS. 10 HYJS, SKIIO HEMAa€ IHIIUX
JOJJaTKOBUX JTAHUX.

5.4 Bumoru THCKY
5.4.1 lumoxoau 3 po3piKEeHHIM

ITig yac po3paxyHKy TATH MPUILTTUBHOTO MOBITPS
JUISL TUMOXOJIIB 3 PO3PIIKEHHSM, J0JIaTKOBO
HEOOXITHO TEpPEeBIPUTH yMOBY, 3a SKOi THCK
(minimaneHa Tsra) B aumoxoxi (Pzj) Oys

OipIIMM 200 JOPIBHIOBAB THCKY B MPUMILICHHI,

supply for the heating appliance j in Pa
Pzoej maximum differential pressure at the flue

gas inlet to the chimney segment j in Pa

P wind velocity pressure in Pa

N number of heating appliances

5.3 Mass flow requirement

Equations 4 and/or 5 shall be verified for all
relevant working conditions (see 5.6).

For each heating appliance in operation at

nominal or minimum heat output:

(4)

and for each heating appliance out of action:

, Kr/C.

KT/C. (5)

Where:

mwej calculated mass flow of the heating
appliance in kg/s

nw, j declared mass flow of the heating appliance
in kg/s

Where a damper is applied, flow resistance shall
be taken as 0O unless additional data are

available.

5.4 Pressure requirements

5.4.1 Negative pressure chimneys

For negative pressure chimneys it has to be
additionally checked that the negative pressure
(minimum draught) in the chimney (Pz;) is more
than or equal to the negative pressure in the
room where the heating appliance is placed at

17



y  SKOMY  BCTAQHOBJICHO  TEIUIOTEHEPATOp.
[TepeBipKy XapakTEepHCTUKH THCKY 1 MacoBOi
BUTPATH JUMOBHUX Ta3iB HEOOXIJTHO MPOBOJUTH
3a OJHAKOBHX yMOB (3rimgHO 3 5.3 1 5.6). V
IOMY CITiJT

BUIIAJIKY BUKOPUCTOBYBAaTU

HacTynHi GopmyJu:

ne:

Pzj— Tdra Ha BX0Ji y IUITHKY aumoxoxny J, [1a
Pecj — po3paxyHKoBuil aepoauHaMiyHUI omip
MPUILTMBHOTO MOBITPS TeIUIoreHeparopa j , [1a
JlonatkoBo  HEOOXITHO  TEpEeBIpUTH, MO0
po3pimkeHHs (T4ra) B AUMOX0xi (Pzmaxj) Oyna
MEHIIOK abo JIOpiBHIOBAaJla MaKCHMaJIbHO
nomycTUMOMY THUCKY (Pzemaxj), SKHH CTBOpIOE
teruioreneparop. dopmyna (6a) mie ams Beix

MOXKJIMBUX YMOB eKCILTyarariii (3riguo 3 5.6).

[lepeBipka XapakTepUCTUKU TUCKY IIPOBOAUTHCS

mii Yac KOXHOI'O OKPEMOIo pO3paxyHKY,
BUKOPHUCTOBYIOUM  TIONEpEIHI  PO3paxyHKH
MacoBMX  BHUTpaT  JAMMOBUX  Ta3iB,  SKI
3aJJ0BOJIBHSIOTh BUMOT'aM 3a0e3MeyeHHs

PIBHOBAru TUCKY IIPU TEMIIEPATypi 30BHIIIHBOTO
noBitpst T = 258,15 K (t. = -15 °C, 3rigno 3 EN
13384-1).

N

calculated draught conditions for air supply. The
check on this pressure requirement shall be done
using the same conditions as specified for the
check on the mass flow requirement (see 5.3

and 5.6). The following relations shall be

verified:

1, Ia. (6)

where

Pz, draught at the inlet to the chimney segment j
in Pa

Pgec; calculated pressure resistance of the air
supply for the heating appliance j in Pa

If required it has to be additionally checked that
the negative pressure (draught) in the chimney
(Pzmaxj) is less than or equal to the maximum
allowed draught (Pzemaxj) caused by the heating
appliance. The relation (6a) shall be verified for
all relevant working conditions (see 5.6).

The check of this pressure requirement shall be
done with a separate calculation using the newly

calculated flue mass flows that fulfil the pressure

szru;_j = Z (‘Pka N PR.k )E Rﬁ-’nmx.j T PR-'_j T PBE.J = PZemax.j

-

=]

ne:
Pzmaxj — MakCHMalbHa TAra B TOYLl BXOAY
JMMOBHX Ta3iB Ha AUIAHKY qumoxony j, [1a
Pzemaxj — MiHIMaJlbHa JOIMYCTUMa TAra B TOYI
BXOJly JTMMOBHX Ta3iB Ha AUISHKY TUMOXOAY ],
ITa

18

equilibrium conditions at an external air
temperature of T = 258,15 K
(tL=-15°C, see EN 13384-1).

, [Ila. (6a)

Pzmaxj Maximum draught at the flue gas inlet
into the chimney segment j in Pa
Pzemaxj maximum allowed draught at the flue

gas inlet into the chimney segment j in Pa



Puk — TeopermuHa TsAra, CTBOpeHa edexToM
JMMOXOyY Ha aisHIi qumoxoxay K, I1a

Prk— acpoguHaMIgyHUHN OMIp TIISHKH JUMOXOY
k, Ila

Pwmaxj — MaKcUMallbHa Tsra TEIJIOTeHepaTopa J,
ITa

Pvj — po3paxyHKOBHUIl aepoIUHAMIYHUI OIip
3’€IHYBQJILHOTO €JIEMEHTY JIUISTHKH JUMOXO.Y |,
ITa
Pecj— pO3paxyHKOBHUI aepoJUHAMIUHUM OIip
MPUILTHBHOTO MOBITPs TEIIOreHeparopa j, [1a

Mpumirka. 3nauenns Pyy Ta Pry y dopmymax (2) ta (6a)

3a3BUYail BIIPi3HAIOTHCS Yepe3 Pi3Hi YMOBH.

5.4.2 JluMOX0aH 3 HAJJITUITKOBUM THCKOM

JlomatkoBo  HEOOXITHO  TEpeBipuUTH, 1100

MaKCUMaJILHUN HaJIMIIKOBUI THCK y
3’ennyBanbHOMY eneMmeHTi (Pzoj + Pvj) Tay
(Pzoj) Oys

THCK

IUMOXOI1 He OUIBIIUM HIXK

HaUTAIIKOBUI UIsE  TAMOXOAYy Ta

3’eMHYBATBLHOTO eNeMEHTY (Pzvexcess Ta Pzexcess)-

[lepeBipky  XapakTE€pUCTUKM  THUCKY  CJIiJ

MIpoOBOAWTH B TaKUX CaMUX YMOB, MO i npu

NepeBipIll YMOBHU AJIi MAaCOBOi BUTPATH (3T1JIHO 3

53 Ta 5.6). B 1upomy BUOAAKy CIifJ

JOTPUMYBATHUCh HACTYITHUX YMOB:

PZO,j < PZ excess

PZO,j +PV,jSPZVexoess ,

Ie:
Pzoj — HaQIUIIKOBMH THCK B TOYIll BXOAY
JMMOBHX Ta3iB Ha AUITHKY qumoxony j, [1a

Pvj — po3paxyHKOBHUH aepoJuHaMiYyHUH OIHip
3’€IHYBAJILHOTO €JIEMEHTY IUISHKH AUMOXO.Y |,
Ila

— MaKCHMAaJlbHO JIOMYCTUMHUU THCK

I:)Zexcess

BITHOCHO PO3paxyHKy numoxony, Ila

Ph theoretical draught due to chimney effect in
chimney segment k in Pa

Prk pressure resistance of the chimney segment
kin Pa
Pwmaxj maximum draught for the heating
appliance j in Pa

Pv,
connecting flue pipe of chimney segment j in Pa

calculated pressure resistance of the

Pgc; calculated pressure resistance of the air

supply for the heating appliance j in Pa

NOTE The values of Py and Pgy in Equations (2) and (6a) are
normally different because the conditions are different.

5.4.2 Positive pressure chimneys

For positive pressure chimneys it has to be
additionally checked that the maximum positive
pressure in the connecting flue pipe (Pzo;+ Pv,)
and in the chimney (Pzo) is not higher than the
excess pressure for which both are designated
(Pzvexcess and Pzexcess). The check on the pressure
requirement shall be done using the

same conditions as specified for the check on the
mass flow requirement (see 5.3 and 5.6). The

following relations shall be verified:

Ma (6b)

ITa (6¢)

where
Pzo,j positive pressure at the flue gas inlet to the
chimney segment j in Pa

Pv;

connecting flue pipe of chimney segment j in Pa

calculated pressure resistance of the

Pzexcess 1S the maximum allowed pressure from

the designation of the chimney in Pa
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Pzvexcess — MaKCHUMalbHO JOMYCTUMHM THCK

B1JIHOCHO PO3paxyHKY 3’€IHYBaJILHOTO

enemMenry, Ila.
JlomaTkoBO ~ HEOOXiMHO  MEpeBipUTH, 100
MIHIMQJIBHHUNA HAUIHIIKOBUA THUCK B JMMOXOJL
(Pzominj) ©OyB OimpmuM abo  JIOpPIBHIOBaB
MiHIMaNbHO JomycTHMOMY THUCKY (Pzoeminjj),
TEIUIOreHepaTopa.

(6d)

ekcruyararii (3rigHo 3 5.6).

®opmyna i€ s BCIX  pEXHMIB

[lepeBipka XxapaKTepUCTUKU TUCKY ITPOBOJAUTHCS

MiJ] Yac KOXXHOTO OKPEMOr0o pO3PaxyHKY,
BUKOPUCTOBYIOYM  TIOTIEPEAHI  PO3PaXyHKH
MacoBHUX  BHUTpAaT  JWUMOBHX  Ta3iB,  sKi
3a710BOJIbHSAIOTE BHMOT'aM 3a0e31meueHHs

PIBHOBAru TUCKY IIPH TEMIIEPATypi 30BHIIIHHOTO
nositpst T = 258,15 K (t_ = -15 °C, 3rigno 3 EN
13384-1).

N

P2vexcess 1S the maximum allowed pressure from

the designation of the connecting flue pipe in Pa

If required it has to be additionally checked that
the minimum positive pressure in the chimney
(Pzomin;) is more than or equal to the minimum
allowed positive pressure (Pzoeminj) caused by
the heating appliance.

The relation (6d) shall be verified for all relevant
working conditions (see 5.6).

The check of this pressure requirement shall be
done with a separate calculation using the newly
calculated flue mass flows that fulfil the pressure
equilibrium conditions at an external air
temperature of T, = 258,15 K (t. = -15 °C, see
EN 13384-1).

‘PZOmin_i = Z (PR_k o PH.k ) 2 E&"Omm‘j o PBc.j - Pﬁ.] = PZDenﬁu_j

-
L —_‘_lI

Ie:

Pzominj — MIHIMaabHUN HAJJIMIIKOBUH THUCK B
TOUIll BXOAYy JAUMOBUX Ta3iB Ha MJUISHKY
aumoxony j, [a

Pz0eminj — MIHIMaIbHUH Iepenaj TUCKY B TOYI
BXOJy JMMOBHX Ia3iB Ha AUITHKY TUMOXOXY j,
I1a

Puk — TeopeTmuHa TsAra, CTBOpeHa edeKxToM
JMMOXO/yY Ha AUIsHIN qumoxoxay K, TTa

Prk — aepoauHaMiyHUN OTIIP JUISTHKA TUMOXOTY

k, TTa

Pwomin,j MiHIMaTBHUN  TIepenaj, THUCKY
TerutoreHeparopa j, [la
Pecj — pO3paxyHKOBHI aepoJHHAMIUYHHUN OIip
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, TMa. (6d)

where:
Pzominj Minimum positive pressure at the flue

gas inlet into the chimney segment j in Pa

Pzoeminj Minimum differential pressure at the

flue gas inlet into the chimney segment j in Pa

Phk theoretical draught due to chimney effect in
chimney segment k in Pa

Prk pressure resistance of the chimney segment
kin Pa

Pwominj minimum differential pressure of the
heating appliance j in Pa

Pgec; calculated pressure resistance of the air



MPUIUTMBHOTO MOBITPs TeIjIoreHeparopa j, [la
Pvj — po3paxyHKOBHH aepoJUHAaMI4YHUIl omip
3’€THYBAJILHOTO €JIEMEHTY JIITHKH AUMOXOMY J,

IIa

Mpumitka: 3Havenns Pyy ta Pry y dopmynax (3b) ta (6d)

3a3BUYail BiAPI3HAIOTHCS Yepe3 pi3Hi YMOBH.

5.5 TemnepaTypHi BUMOTH
@opmyny 7 HEOOXITHO MEPEeBIPUTH MPH  BCIiX

peKMMax ekcrutyarartii (3rigHo 3 5.6).

[lepeBipka  XapakTepUCTUKU  TeMIEpaTypu
MPOBOAUTBCS  MiJ Yac KOXXHOTO OKPEMOro
pPO3paxyHKy,  BHKOPHUCTOBYIOYH  TIOIEPEIHI

pPO3paxyHKH JIMMOBUX Ta3iB 3a Macoro, sKi

3aJI0BOJIbHSIIOTh BUMOTaM 3a0e3MeueHHs
PIBHOBAru TUCKY MpHU TeMIepaTypi 30BHIITHHOTO

noBiTps Tyoj (3rimuo 3 EN 13384-1).

supply for the heating appliance j in Pa
Pv,

connecting flue pipe of chimney segment j in Pa

calculated pressure resistance of the

NOTE: The values of Py and Pgy in Equations (3b) and (6d)

are normally different because the conditions are different.

5.5 Temperature requirement

The relations (7) shall be verified for all relevant
working conditions (see 5.6).

The check of the temperature requirement shall
be done with a separate calculation using the
newly calculated flue mass flows that fulfil the
pressure equilibrium conditions at an external air
temperature of Ty (Ssee EN 13384-1)

Tiobj=> Ty, K. (7)
e: Where:
T iobj — TeMmmepaTypa BHYTPINIHBOI CTIHKH Tigpj temperature of the inner wall of the

HAMPHKIHII AUTTHKA guMoxony j, K
Tgj — TeMmepaTypHa MeXa AUITHKH JMMOXOAY |,

K

Temneparypna wmexa Tg;  IUMOXOXIB, IIpH

eKCIUTyaTalii B CyXHX YMOBax, JIOPIBHIOE

TEMIEpaTypl TOYKH POCHU JUMOBHX Ta3iB Tgpj
(SFIHHO 3 86). ng = Tsp’j

Temneparypna wmexa Tg;  IUMOXOAIB, IpH

eKCIUTyaTarii y BOJIOTHX YyMOBaX, BIJIIOBiJa€

TOYILII 3aMep3aHHs Boau: T4j=273,15 K.

IIpumiTka. VY HacTymHUX BHIAJKaX JONMYCKAETbCA HE
AOTPUMYBATUCA TEMIIEPATYPHUX YMOB, B pa3i HEOAOTPUMAHHSA
L[MX YMOB BiJICYTHS TapaHTisi TOTO, L0 HE 3’SIBUThCS BoJora. Y
bOMY BHIIQJKy PEKOMEHIYETHCS 3aCTOCOBYBATH TEILIOBY
i30J1A1110.

— MIJKIIOYCHHS TEIUIOTeHEepaTopiB A0 JUMOXOXY, LIO BXKE
3HAXO/IThCS B CKCILTyaTallii, Ta

— TeIJIOBA MOTY)KHICTh TEIUIOTEHEPATOPIB, L0 MiIKII0YAIOTHCS

1i/abo 3aMiHIOIOThCS, He nepeBuirye 30 kBT,

chimney segment j at the end in K

Tgjtemperature limit for chimney segment j in K

The temperature limit Tgy; for chimneys suitable
for operating under dry conditions is equal to the
condensing temperature Tgp; of the flue gas (see
8.6). Tgj= Tep;

The temperature limit Tgy; for chimneys suitable
for operating under wet conditions is equal to

the freezing point of water: Ty;= 273,15 K.

NOTE The following cases can be exempted from meeting the
temperature requirement provided that it is accepted

that in case the requirement for temperature should be not
fulfilled no guarantee can be given that no moisture appears.

In this cases insulation is recommended.

— heating appliances which are substituted to a usual chimney
which is already in operation and

— the heat output of the heating appliances which are connected

and/or substituted does not exceed 30 kW for each
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Ta

— BTpaTH AUMOBHX Ta3iB He Oinbin a0o HopiBHIOTH 8 %, Ta

— 3a0e31eueHo 3aralbHy HUPKYJILIIIO HOBITPS JUMOXOLY, KPi3b
3a00DKHUK Ta pErylsITOp TATM JUMOBHX Ta3iB y Hepiox

BIJICYTHOCTI eKCILTyaTarlii, Ta
— IIPH eKCIUTyaTalii TermIoreHepaTopis (HapUKiIag MiHIMaJIbHA

TeIJIONPOAYKTHUBHICT ~ TEIUIOTEHEpaTopa IpU  eKCIUTyaTarlii

CTaHOBHTH He MeHII 20% HOMIHABHOT TEIUIOBOT MTOTY>KHOCTI).
5.6 Ilpouenypa po3paxyHky
[Ipu

Ta 3HA4YCHb

PO3paxyHKY

TEMIIEPATypd B JUMOXOMI 3 TMiAKIIOYCHHSIM

TUCKY

JEKITBKOX TEIUIOTCHEePaTOPiB HEOOX1THO
3aCTOCOBYBATH iTEpalliiiHi METOAN PO3PaXyHKY.
Xia po3paxyHKy 0a3zyeTbcst Ha Gpopmysti OanaHcy
Macu Ta EHeprii 3 ypaxyBaHHSIM CTaTUYHHUX
YMOB.

V BCIX TOYKAaX, M0 SIKUX HIIKIIOYAIOTECA LIAXTH
(Ha KiHI 3’€HYBaJbHUX EIEMEHTIB, MOYATKY 1
KIHIIl OJHI€i 13 MAUMSHOK JAWMOXOAY), y BCIX
BY3JIOBHX TOYKax (PUCYHOK 2) Ii}OTh HACTYIHI
dbopmynu:

Pucynok 2

Ipuxkiaang mno3HaYeHHA W

PO3PAaXYHOK JJIf KOKHOI BY3JIOBOI TOYKH j

(popmyau 8i9)
Puc [2]
m j
3
=2
1
i
— MacoBa  BUTpaTa Ta  TeMIepaTrypa

o0umncIIoThCS 3a hopmynamu § Ta 9.
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and
— the flue gas losses are not more or equal than 8 % and
— an effective air conditioning of the chimney during standstill

periods is given by draught diverters or dampers and

— sufficient standstill periods are given (e. g. the minimum
steady state heat output of the heating appliance is not

less than 20 % as the required heat).

5.6 Calculation procedure
For the calculation of the pressure and
temperature values in a chimney serving more
than one iterative

heating appliance an

procedure is necessary. This calculation
procedure is based on the application of

mass and energy conservation formulae under
quasi steady state conditions.

In each point of connection between various
ducts (at the end of connecting flue pipes, the
beginning and the end of the chimney
segments), all called nodes (see Figure 2), the

following procedure shall be used:

Figure 2 - Designation of flow numbering for

each node j (see formulae 8 and 9)

- The mass flow and the temperature shall be

calculated with formulae 8 and 9.



IHJ-]. + }}:1_‘_'_1 = IH._I

T

@,]-1

oy Cpi + iy Coy

aec:

1i,j-1 MacoBa BUTpaTa JTUMOBHX Tra3iB Ha
JIAHII fuMoxoay j—1, Kr/c

M v, j — MacoBa BHUTpaTa IUMOBHMX Ta3iB Yy
3’€JHYBaJIbHOMY €JIEMEHTI j, KI/C

m, ] — MacoBa BWTpara JAMMOBHX Ta3iB Ha
JUISTHIT AUMOXOY |, KT/C

Cpj-1 — MMTOMA TEIIOEMHICTh TUMOBHX ra3iB Ha
misHIl gumoxonay J-1, Jhx/kr-K

Cpvj — IIUTOMA TEMJIOEMHICTh JUMOBUX TasiB y
3’€HyBaJIbHOMY enieMeHTi j, Jlx/kr- K

Cpj — MUTOMA TEIUIOEMHICTh IUMOBHUX Ta3iB Ha
AutsHIl gumoxony J, Jhx/kre K

Toj-1 — TemmepaTypa AMMOBHMX rasiB Ha KIHII
TUISHKE quMoxony j-1, K

Tov,j — TeMnepaTypa IMMOBUX Ia3iB HaIpPUKIHII
3’€JHYBaJIbHOTO €JIeMeHTy j, K

Tej — TemmepaTypa IMMOBUX Ta3iB B TO4II
BXOJy Ha IUITHKY aumoxony |, K

— Tsra abo HaIIWIIKOBUI THUCK HA TMOYATKY
TUISTHKA JUMOXOAY (11 TOYKU 3) BU3HAYAETHCS
3 TIOKa3HWKIB TATH a00 HAJIMIIKOBOTO THUCKY

i€l AUISHKK 1 BCIX HACTYMHUX JAUISHOK 3a

bopmyioro 2.

Hpumitka. Y BuUnanky BHKOPHCTaHHS TEIDIOTEHEPATOPIB,
OCHAIIIGHUX BEHTWIATOPOM, 3TiIHO 3 JaHUMH BHPOOHHKa
NMpuiiMaeThesl, IO MacoBa BHTpaTa HE 3aJCKHTh  BIJ

pO3piII)KeHH$I YA HaAJJIMIIKOBOTO THUCKY B III/IMOXOIIi.

Lle

MPUIYLICHH  0OMeXye KUIbKIiCTh  iTepauiii  (MOBTOPHHX
PO3paxyHKiB).

[Ipn koxHIM iTeparlii HEOOXiAHO BHU3HAYUTH
HACTYIHI TapaMeTpH:

— JUIL KOXKHOI BY3JIOBO1 TOYKH ], NIHCHHIA THUCK

Pzej, Pzj a00 Pzoej, Pzoj Ha Bxomi Pzemaxi,

-T

KI/C. (8)

'Ie., |

.

Vi~ m-] "SR

o

Ix/c. (9)

where:

n,i-1 flue gas mass flow in chimney segment j-1
in kg/s

m v, j flue gas mass flow in connecting flue pipe
in kg/s

m, J flue gas mass flow in chimney segment j in
kols

Cpj Specific heat capacity of flue gas in
chimney segment j-1 in J/(kg-K)

Cov,j specific heat capacity of flue gas in
connecting flue pipe j in J/(kg-K)

Cp,j Specific heat capacity of flue gas in chimney
segment j in J/(kg-K)

Toj-1 temperature of the flue gas at the end of
chimney segment j-1 in K

Tovj temperature of the flue gas at the end of
connecting flue pipe j in K

Te;j temperature of the flue gas at the inlet of
chimney segment j in K

- The draught or positive pressure at the
beginning of the chimney segment (at point 3),
is derived from the draught or positive pressure
of this chimney segment and all succeeding

segments according to Equation 2.

NOTE For certain fan assisted heating appliances according to
the information of the manufacturer it can be assumed that the
mass flow is independent of the draught or positive pressure in
the chimney. This information can be used to limit the number of

iterations.

For each iteration the following parameters shall
be obtained:
- for each node j, the actual pressure (Pzj, Pz;or

Pzoe,j, Pzo,jand where required Pzemax,j, Pzmax,j Or
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Pzmaxj 00 Pzoeminj, Pzominj) ¥ BenuuuHU
temneparyp (Toj1 ToukH 1, Tovj ToukH 2, Tej
TOYKH 3),

— JUIS KOXKHOI NIJITHKH MK JIBOMa BY3JIOBUMH
TOYKAMHU, cepenHi 3HAYEHHS JificHOT
TeMIepaTypyd, MacoBOi BUTpPaTH M IIBHIKOCTI
IIMMOBUX Tra3iB.

Ilepen mpoBemeHHsM mepmoi iTeparmii ciin
3aJaTH PO3PaXyHKOBY MAacOBY BUTPATy JUMOBHUX
ra3iB Ha BHXOJi 3 TeruioreHeparopa. OnHe 3
MOJKJIMBHX CTapTOBHX 3HAYEHb PO3PaXyHKOBOI
MacoBOi BHTpAaTH — 3asBJICHa MacoBa BHUTpaTa
JMMOBHX Ta3iB TEIIOTEHEPATOPA fily,j.

KoxHa iTeparrisi OXOILUII0€ HACTYIHI JIB1 CTaIil:

Craaig 1: O0yuciiTe 3MiHHI ITOYMHAIOYU Bij
HalHWKUYOI BY3JIOBOI TOYKM ¥ 3aKIHUYIOUU
BUXOJIOM JHMMOBUX Ta3ziB B atMmocdepy,
HaCTyITHUM YHHOM:

— PpO3paxyHOK/BU3HAYEHHS MAacOBOi BHUTpaTH
JTUMOBHX Ta31B Ha BUXO/1 3 TEIJIOT€HepaTopa,

— PO3paxyHOK MacoBOi BUTpaTH JUMOBHX Ta3iB

y 3’€IHyBaJIbHOMY eJieMeHT1 (popmyna 14);

cepenHs 'yCTHHA TUMOBHX Ta3iB (popmyia 29);
cepelHd WIBUAKICTh JAUMOBHX rasziB (dopmyna
30);

TeMIeparypa IMMOBHUX ra3iB Ha KiHLI (3TiTHO 3
EN 13384-1, 5.8);

cepelHs TeMIiepaTypa AUMOBUX Ta3iB (3rigHO 3
EN 13384-1, 5.8).

— Ha KOXKHIM AUISHII JUMOXOY pO3paxyHKOBa
MacoBa BHUTpaTa IIiCIs 3MIINTYBaHHS TOTOKIB

KOXKHOT AUTSHKY (Touka 3 pucyHOK 2) (dpopmyrna

13);
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Pzoeminj, Pzominj) and temperature values (Toj.1

at point 1, Toyjat point 2, Tejat point 3),

- for each segment between two nodes, the
average values of the actual temperature, mass

flow and velocity of the flue gas.

Before the first iteration an estimate of the
calculated flue gas mass flow at the appliance
outlet is necessary. A possible starting value for
the calculated mass flow is the declared flue gas

mass flow of the appliance ri,;.

Each iteration consists of the following two
phases:

Phase 1: Calculate variables starting from the
lowest node up to the outlet to the atmosphere as

follows:

- calculated/estimated flue gas mass flow at the
appliance outlet;
- in each connecting flue pipe

calculated mass flow (Equation 14);

average density of the flue gas (formula 29);

average velocity of the flue gas (formula 30);

flue gas temperature at the end (see EN 13384-
1:2002, 5.8);

average flue gas temperature (see EN 13384-
1:2002, 5.8).

- in each segment section of the flue

calculated mass flow after the confluence of
each segment (point 3 in Figure 2) (Equation
13);



TeMIeparypa AUMOBHX Ta3iB Micis 3MIIIyBaHHS
(bopmyma 15);

cepeiHs I'yCTHHA JUMOBHX Ta3iB (dopmyia 27);
cepeHsl MIBHJIKICTh AMMOBHX Ta3iB ((popmyna
28);

TeMmIeparypa JUMOBUX ras3iB B KiHIi (3rigHo 3
EN 13384-1, 5.8);

Cepe/iHs TeMmIepaTypa JUMOBHX rasiB (3rifHo 3
EN 13384-1, 5.8).

Cragis 2: OOumciaiTe 3HaYeHHS TIrd abo
3HAYCHHs HAJJIUIIKOBOTO THCKY B KOXHIU
BY3JIOBIM  TOYIl, T[OYWHAKOYHA B IIAXTH
JUMOXONY 10 HAWOLIBII BiIaieHOl BY3JIOBOI
TOYKHU:

— HeoOXxinHa Tsara abo mepenaj THCKY B TOYII
BXOJIy AMMOBHX rasiB y aumoxin (dpopmyna 3
a6o 3c);

— Tsra, CTBOPEHa e(heKTOM JUMOXOAY Ha BXOJI y
AUIHKY aumoxony (hopmyna 31);

— aepoJMHaMIYHHUI omip Ha AUISHLI AUMOXOIY
(popmyna 32);

— TAra a00 HAAJTUIIKOBHM THCK Ha BXOIi Yy
AULTHKY aumoxony (hopmyna 2 abo 3b);
Iteparnii omucani Bumie (cramis 1 i cramis 2)
MPOBOJSATHCS IS BIAMOBIAHUX YMOB
eKcIuTyaranii (yMoBHa, MiHIMaJbHa MOTY>KHOCTI,
1 BIIKIIOYEHHUH TEIUIOT€HEepaTop) JOKU He

OyAdyTh JAOTPUMAaHI YMOBHM pIBHOBarM THUCKY

(bopmyma 1).
SIkmo  yMOBY MO0  pIBHOBark  THUCKY
JAOTPHMAHO, 3HAYCHHS OCTAHHBOI  iTeparil

MOXXYTh PO3TJISAAaTUCA SIK JOTPUMAaHHS YMOB

JTUMOXO/TY,Y BIJIITOBITHOCTI O HOPM CTaHIAPTY.

SIKmo yMOBY IIOAO pIBHOBAarM THUCKY He

temperature of the flue gas after the confluence
(formula 15);
average density of the flue gas (formula 27);

average velocity of the flue gas (formula 28);

flue gas temperature at the end (see EN 13384-
1:2002, 5.8);

average flue gas temperature (see EN 13384-
1:2002, 5.8).

Phase 2: Calculate the draught or positive
pressure values in each node tracking the flue
duct backwards from the outlet into the
atmosphere down to the node that is at the
greatest distance:

- draught required or differential pressure
available at the flue gas inlet into the

chimney (Equation 3 or 3c);

- draught due to chimney effect at the inlet of the
chimney segment (formula 31);

- pressure resistance in the chimney segment
(using formula 32);

- draught or positive pressure at the inlet of the
chimney segment (using Equation 2 or 3b);

The iteration described above (phase 1 and
phase 2) at the working conditions under
consideration (i.e. nominal, minimum load and
out of action) shall be continued until the
pressure equilibrium condition is

fulfilled (formula 1).

When the pressure equilibrium condition is
fulfilled,

iteration can be considered, for the purpose of

the values calculated at the last

this standard, to be those regarding the operation
of the chimney.

If the pressure equilibrium condition is not
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JOTPUMAHO, TIPOBOJAUTHCS MOBTOPHA MOTEPETHS
OIlIHKA BEJIUYMHH M, sSKa IPYHTYETbCS Ha
BCTAHOBJICHINA PI3HULI THCKIB MIX Pzj Ta Pgzej
a60 Pzoj Ta Pzoej 1 3 ypaxyBaHHAM SKOi
MIPOBOJIUTHCS HACTYITHA iTEpaIlis.

6 IAPAMETPU JUMOBHUX TI'A3IB, IO

XAPAKTEPU3YIOTb
TEIIVNIOTEHEPATOPH
Jns  po3paxyHKy TeMmIeparypu W  THUCKY
JTUMOBHX Ta3iB TeIUIOreHepaTopa, HeoOXiIHi

HACTYIIHI JjaHi:

— MiHIMAaJIbHA 3asBJIcHA TAra a00 MaKCUMAaJIbHUN
3asBIICHHI Tiepenaj THCKY Yy TeIJIOreHeparopi

(PWJ' abo PWO,j)

— 3asBICHA TeMIleparypa JWMOBHX Tras3iB
terutoreHeparopa (twj).
OOujBa 3HAYCHHSA TOBHHHI  BKa3yBaTHCS

3aJIC)KHO Bi,[[ MAacOBOi BUTpAaTU AJUMOBHUX rasis

pu PI3HUX yMOBax eKCILTyaTaril

TEIUIOr€HEePaTOPIB (excruryatyeThbes, HE

ekciyaryersest). PospaxyHkoBa Tsra Pyj abo
nepenajg THUCKY Pwocj TemnoBoro reneparopa

s 000X PpEeXUMIB  BKa3ylOThb

y Qopmi
Oararouniena 4-oro crymens (¢popmyna 10).

My, ;

W

+by | —2
My

m .
We,j
ch’j:bo‘l'bl‘ "

2 .
m .
W
+b3 . ﬁ

fulfilled a new estimate of my based on the
observed difference between Pz; and Pz or
Pzoj and Pzoej and a new iteration shall be

made.

6 Flue gas data characterising the heating

appliance

For the calculation of the temperature and
pressure values the relevant flue gas data
characterising the heating appliance shall be
specified. This includes:

— minimum, declared draught or maximum
declared differential pressure of the heating
appliance (Pw;or Pwo,)

— declared flue gas temperature of the heating
appliance (tw,)

Both values shall be given in relation to the flue
gas mass flow at various working conditions of
the heating appliances (in operation, out of
action). The calculated draught Py or
differential pressure Pwocjof the

heating appliance shall be given for both
working conditions in form of a 4th degree poly-
nominal (formula 10).

3 . 4
mW :
+b4 . J

, ITa. (10)
. 2 3 L\
_ \) C,J We,j We,j
PWOc,j_Co+Cl' : G| — Cy| — Cy| —
: ITa. (10a)
g | 2
C,)
fwe,j = Yo T 17| =

mw,

: °C. (11)
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ne:

bo, b1, b2, bs,bs — xoedimienTn A GararouneHa
y dbopmyiti PO3paxyHKOBOL TATH
TEIUIOreHepaTopa j, —

Yo, Y1, Y2 — KoeQillieHTH TIOKa3HUKIB Y (hopMyIi
JUIE PO3paxXyHKy TeMIIepaTypud IMMOBUX Ta3iB
TEIJIOreHepaTopa j, —

Mwe, j, — PO3paxyHKOBa MacoBa BHUTparTa
JUMOBHX Ta31B TEIIOTEHEPATOpa j, Kr/c

fw, j— BKa3aHa MacoBa BUTpaTa IMMOBHX ra3iB

TerioreHeparopa j, Kr/c

Pwe, j — pO3paxyHKOBa TAra TEIUIOTE€HEPATOpa,
IIa
Pwocj — PpO3paxyHKOBHX Hepemaj —THCKY

TerioreHeparopa, Ila

Twe, j — PpO3paxyHKOBa TeMIIEpPaTypa AMMOBHX
rasiB TerioreHeparopa, °C

Co, C1, C2, C3, C4 — KOCDilieHTH A5l OaratodsieHa
y Gdopmymi sl po3paxyHKY Mepenaay THUCKY
TEIJIOTeHEPaToOpa J.

JUis AMMOXOIIB 3 PpO3PLAKEHHSM, 3HAUECHHS
koedimientiB b Ta y mus 060X pexuMiB
eKCIUTyaTallii BKa3yloTh OKpeMo. SIKIo 1i JaHi
HE HaJaHi, CIiJi BUKOPUCTOBYBATHU MapaMeTpu
JTUMOBHX rasis, 10 XapaKTepU3yITh
TEMJIOTeHepaToOpH, 3a3HaveH1 y 10AaTKy B.

Jiis  OTUMOXOMAIB 3 HAMJIUIIKOBUM  THCKOM,
3HaueHHS KOEe(ILIEHTIB ¢ Ta Y AN PEXKUMY

«CKCILTYaTYEThCA», BKa3yIOTbCA BI/IpO6HI/IKOM.

IMpumitka 1. Skimo maHi Uil PeXAMY «EKCIUTyaTYEThCS» HE
BKa3aH1 BUPOOHHUKOM, TO PO3PaxXyHOK HEMOKIIUBHUI.

Jnst pexxuMy «He eKCIUTyaTyeThes», KoedilmieHTH Co, Cq, C3, C4 TA
Yo, Y1, Y2 IpUiiMatoTh 3a HYJIb, a C, = - 1 000 000.

Ipumitka 2. J{ns TemgoreHepaTopiB 3 HaJIMIIKOBHM THCKOM
BUMOTH JJISl MACOBOT BUTPATH JUMOBHUX Ta3iB YHEMOXKIUBIIIOIOTh

3BOPOTHIH MOTIK AMMOBHX ra3iB Yepe3 TeIUIOTeHepaTop, KUl He

Where:
bo, b1, b2, bs,by factors for the poly-nominal in
the equation for calculated draught of heating
appliance j

Yo, Y1, Y2 factors for the exponential in the
equation for calculated flue gas temperature of
heating appliance j

e, j calculated flue gas mass flow of heating
appliance j in kg/s

m, j declared flue gas mass flow of heating
appliance j in kg/s

Pwe, j calculated draught of the heating appliance
in Pa

Pwocj calculated differential pressure of the
heating appliance in Pa

Twe, j calculated flue gas temperature of the
heating appliance in °C

Co, C1, C2, C3, C4 factors for the poly-nominal in
the equation for calculated differential pressure
of heating appliance j

For negative pressure chimneys the values for b
and y shall be obtained for “in operation” and
“out of action” conditions separately. In case
these values are not given, the flue gas data
characterising the appliance are given in Annex
B.

For positive pressure chimneys the values for ¢
and y shall be obtained for the “in operation”
conditions, from the

heating  appliance

manufacture’s data.

NOTE 1 If the data for the “in operation” conditions are not
available the calculation is not possible.

For the “out of action” condition Co, C1, C3, C4 and Yo, Y1, Y- shall
be 0 and ¢, =- 1 000 000.

NOTE 2 For positive pressure applications the validation of the

mass flow relies in the fact that there is no possibility of
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€KCIITyaTyeThCH.

JlomaTKkoBO BKa3yKOTHCS BiIOMOCTI PO 00'eMHY
koHneHTpamnito CO,, MO MICTUTECS B TUMOBUX
rasax Juii 000X BEJTMYMH TEIIOBOI MOTY>KHOCTI
(ymMOBHOI TeIUIOBOI MOTY)KHOCTI i MiHIMaJIbHOT
notyxHocti temoreneparopa) (6(COz)  wyj).
Bkazana o6'emna xonuentpaniss COz ITUMOBUX
ra3iB Moke OyTH TakoX BHM3HAa4YeHa s 000X
3HAYCHb TEIIOBOI IMOTYKHOCTI 3a TaOIUISIMH
B.1 ta B.2 EN 13384-1.

Po3paxynkoBuii Bmict CO; y AMMOBUX razax
(CO2)wtat

BHU3HAYAETHCS ML ABOX PEXKUMIB EKCILTyaTarii

TEIUIOBOTO  IeHeparopa ]

«EKCIUTyaTYeTbC INPU  YMOBHIM  TersIoBid

MOTY>KHOCTI» i «EKCIUTyaTy€eThCS npu

MIHIMQJIbHIA  TEIJIOBIA  TOTY)XHOCTI»  3a

¢bopmysorOo:

— A TeIUIOTeHepaTopiB  Ha  piIKOMY 1

ra3omnofiOHOMy  TalWBi, a  TaKOX IS

TEIUIOTEHepaToOpiB  Ha TBEpPAOMY HaluBl 3

aBTOMaTHYHHUM HiI[)KI/IBJ'ICHHHM

backflow of flue gas through a heating appliance that is out of

action.

In  addition the declared volumetric
concentration of CO, of the flue gases at the
relevant working conditions (nominal heat
output and minimum heat output for the
appliances ¢-(CO)w, shall be specified. The
declared content of CO; of the flue gases at the
two working conditions can also be determined
with Table B.1 and Table B.2 of EN 13384-
1:2002.

The calculated CO, content of the flue gas of the
o(CO2)wtarj shall  be

determined for the two working conditions "in

heating appliance |
operation at nominal heat output" and ”in
operation at minimum output” using the

following formula:

— for heating appliances for liquid and gaseous
fuels and heating appliances for solid fuels with

automatic feed

— B IHIIMX BHUITaJKaX

1
| JT”“T':-j ‘ 1 | .-'f.nﬂ
RRRAAT B S

L %, (12)

— in other cases

o(CO2) wej= o(CO2) w, %.
ae. Where:
o(COz)w,j — 3asBienuii Bmict CO; y mumoBux o(CO>) w; declared CO, content of the flue gas

razax TeruioreHeparopa j, % o0’emy
o(CO2) wej — po3paxynkoBuii Bmict CO; y
JUMOBHX Ta3ax TeIuioreneparopa j, % o0’emy
fm1, fme — xoedimienTn 3rigao EN 13384-1

Tilwcj — PO3PaxXyHKOBAa MacoBa BUTPaTa AUMOBUX
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of heating appliance j in Vol.-%

6(CO2) we,j calculated CO, content of the flue
gas of heating appliance j in Vol.-%

fm1, fmz coefficients according to EN 13384-1

mwe,j calculated flue gas mass flow of heating



ras3iB TeIUIOreHepaTopa j, Kr/c

fi, j — 3asIBJICHAa MAacOBa BUTpATa JUMOBUX Ta3iB
TeIIOTeHepaTopa j, Kr/c

VY 1uMoxolli 3 PO3PLIKEHHAM Ui PO3PaXyHKY
3HaY€Hb MAKCHUMAJILHOI TATH TEIIOTCHEPATOpPiB
Pwmax 1 3Ha4eHb MIHIMaJIbHOTO TIepenaay TUCKY
Pwomin U1 TMMOXO/y 3 HA/UIMIIKOBHM THCKOM,
32 HEOOXIITHOCTI

3HA4YCHHA HaaarOTbCA

BUPOOHUKOM.

7  JAHI 11O JAUMOXOJAM
3’€EAHYBAJIbBHUM EJIEMEHTAM

TA

ExBiBaJleHTHA MIOPCTKICTh ISl BHYTPIIIHBOI
crinku (rj Ta/abo (o ryj); TepmiuHumii ormip
([1/7);) Ta/abo [I/A]vj) BU3HAYarOThCA I
KO)KHOTO 3’€JHYBQJIILHOTO €JIEMEHTY Ta JJis
KOKHOI AistHKE qumoxony (3rigao 3 EN 13384-
1,5.6.2).

8 OCHOBHI JAHI AJ151 PO3PAXYHKY
OcHOBHI JaHl Uid PO3paxyHKy HEoOX1THO
BU3HAYaTU M KOXKHOI MUISHKA JUMOXOIY,
SKILO HE BKAa3aHUI 1HIINIA METOJ PO3PaxXyHKY.
8.1 Temneparypu noBirps

8.1.1 Temneparypa 30BHilHKOTrO MOBITPst (71)
Po3zpaxynox TeMIIepaTypu 30BHIIIHBOTO
noBitps (TL) mpoBoauThest 3rigHo 3 EN 13384-1,
5.7.1.2; 3HayeHHsA €OUHE I BCIX OUISHOK
TAMOXO/TY.

8.1.2 Temneparypa otouyroyoro moBitps (Ty)
Po3paxyHok TemmnepaTypu OTOUYIOUOTO MOBITPS
(Ty) mpoBoauThes 3rigHo 3 EN 13384-1, 5.7.1.3.
8.2 Tuck 30BHIIIHBOT0 MOBITPs (PL)
Po3paxyHOK THCKY 30BHIIIHBOTO MOBITPs (PL )

npoBoauThest 3rimHo 3 EN 13384-1, 5.7.2,

appliance j in kg/s

myw, j declared flue gas mass flow of heating
appliance j in kg/s

For the calculation of a negative pressure
chimney the value of the maximum draught for
the heating appliance Pwmax and for the
calculation of a positive pressure chimney the
value of the minimum differential pressure of
the heating appliance Pwomin Shall be obtained
from the manufacturer of the heating appliance
if appropriate.

7 Data for chimney and connecting flue pipes

The mean roughness value for the inner wall (r;
and/or (o ry;) and the thermal resistance ([1/1],;)
and/or [1/4]v,) for each connecting flue pipe and
each chimney segment shall be identified (see
EN 13384-1:2002, 5.6.2).

8 Basic data for the calculation

The basic data for the calculation shall be
identified for each chimney segment unless
otherwise specified in this clause.

8.1 Air temperatures

8.1.1 External air temperature (T,)
For the

temperature (T_) see EN 13384-1:2002, 5.7.1.2;

a single value is relevant for all chimney

the calculation of external air

segments.

8.1.2 Ambient air temperature (T,)
For the
temperature (T,) see EN 13384-1:2002, 5.7.1.3.

8.2 External air pressure (p.)

the calculation of ambient air

For the calculation of the external air pressure
(pL) see EN 13384-1:2002, 5.7.2, a single value
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3HAUEHHS €JIMHE IS BCIX TUISTHOK TUMOXOY.
8.3 I'azoBa cTana

8.3.1 I'azosa crana mositps (R.)

(R
5.7.3.1,

CTaJoi MOBITPS

13384-1,

Po3paxyHok raszosoi
MNPOBOJIUTHCA  3TIAHO 3
3HAYCHHS €JIMHE JUIS BCIX JUITHOK TUMOXO/TY.
8.3.2 I'azoBa crana qumoBux rasis (R)
Po3paxyHok ra3oBoi cranoi numoBux rasie (R)

npoBoauThes 3rigHo 3 EN 13384-1, 5.7.3.2. lns

IpoIeCy 3MINIyBaHHS Ta3iB 3aCTOCOBYETHCS
dopmyna 19 nporo crangapry.

8.4 I'ycTuna noBiTps (pL)

Po3zpaxynox rycTuHU  moBiTpsS  (pL)

npoBoautbest 3rimHo 3 EN  13384-1, 5.7.4.
3HaueHHS €IMHE JJIs BCIX IIJITHOK IUMOXOY.

8.5 [IuToma TenJ0eMHicTh AMMOBHUX ra3is (Cp)
Po3paxyHOK MHUTOMOI TEMJIOEMHOCTI JUMOBHUX
rasiB (Cp) mpoBoauthes 3rigHo 3 EN 13384-1,
5.7.5. Hns

3actocoByroThes popmymu 20, 21, 22 mporo

mporecy 3MillyBaHHS Ta3iB
CTaH/IapTy.

8.6 Bwmicr BomsiHoi mapm (¢ (H20),)) Ta
Temneparypu konnencanii (7sp)

PozpaxyHok Bmicty BoasHoi mapu (o(H20),) i
temneparypu koHaeHcamii (7sp) HpPOBOAATH

srizno 3 EN 13384-1, 5.7.6. [Ina 3mimryBaHHs

ra3iB  3acTocoByioTh (opmyny 18 1mporo
CTaHJApTYy.
8.7 IHonpaskoBui KkoedinieHT npu

TeMmeparypHiii HecTilikocTi (Sn)

3Ha4YeHHs €IMHE JUIS BCIX TUISHOK AUMOXOY.
[Ipu mepeBipii yMOB MacoBO1 BUTPATH JTUMOBHUX
ra3iB i XapakTepHCTUK THCKY JJIs MiHIMaJbHOI

TATX Ta JJI4 MAaKCHUMAJbHOI'O HAaAJIHUIITKOBOI'O
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is relevant for all chimney segments.

8.3 Gas constant

8.3.1 Gas constant of the air (R.)

For the calculation of the gas constant of the air
(RL) see EN 13384-1:2002, 5.7.3.1, a single
value is relevant for all chimney segments.

8.3.2 Gas constant of flue gas (R)

For the calculation of the gas constant of flue
gas (R) see EN 13384-1:2002, 5.7.3.2.

For gas mixing use formula 19 in this standard.

8.4 Density of air (pL)

For the calculation of the density of air (p.) see
EN 13384-1:2002, 5.7.4. A single value is
relevant for all chimney segments.

8.5 Specific heat capacity of the flue gas (cp)
For the calculation of the specific heat capacity
of the flue gas (c,) see EN 13384-1:2002, 5.7.5.
For gas mixing use formulae 20, 21, 22 in this

standard.

8.6 Water vapour content (¢(H.0),) and
condensing temperature (Tsp)

For the calculation of the water vapour content
(o(H20),5) and condensing temperature (Tsp) see
EN 13384-1:2002, 5.7.6. For gas mixing use
formula 18 in this standard.

for

8.7 Correction factor

instability (Sn)

temperature

A single value is relevant for all chimney
segments.

For the check of the mass flow requirement and
for the check of the pressure requirement for

minimum draught and maximum positive



TUCKY, 3HaueHHs Sy = 0,5 - emumHe s BCix
TUISTHOK TUMOXO]TY; JIUISl MAKCUMAIJIBHOT TATH 200
MIHIMaIBEHOTO

HaJJIHUIIKOBOI'O TUCKY,

IIONPaBKOBUM Koe]imieHT SH pu
TeMIIepaTypHiil HeCTIHKOCTI cKiaae 1.

8.8 Aepoaunamiunmii koedimieHT Oe3meKu
(Se)

Jnist po3paxyHKy MiHIMaJIBHOI TSTH TUMOXOIY 3
PO3pIIKEHHSAM, KOS(DIilieHT OE3MEeKUu CTaHOBHUTH
Se = 1,5, 3a Buuarkom 3HaueHHa 1,2, 110
BUKOPUCTOBYEThCS JI TEIUIOT€HEpaToOpiB Ta
JUMOXOJIIB, sIKi TepeOyBalOTh Il MOCTIHHUM
HarJsiIoM, a TaKoX ISl TEIUIOTeHEpaTopiB 3
3aKPUTOI0 KaMEPOIO 3TOPSHHS.
Hns PO3paxyHKY

HQ/TUIIKOBOTO TUCKY B JMMOXO0/aX, KOe(illieHT

MaKCHUMAJIbHOI'O

Oe3meKkn cTaHoOBUTL Sg = 1,2.

Jlist

aepoauHaMIyHUM KoedilieHT Oe3neku, sSKUn

MOBITPONIPOBOY, 3aCTOCOBYIOTh
CTaHOBUTE Sgg = 1,2
Jis  po3paxyHKy MaKCHMalbHOI TSITH a0o

MiHIMaJIbEHOTO HaAJIUIIIKOBOT'O TUCKY,

KoedirienTu Oe3neku Sg Ta Sgg 10piBHIOOTS 1.

8.9 KoedinieHT Temnonepenayi 30BHIIIHbOI
NOBEPXHi
Po3paxyHok  koedilieHTy  Temjonepenaui

30BHIIIHBOI TMOBEPXHI MPOBOJAUTHCSA 3TITHO 3
EN 13384-1, 5.8.3.3.

9 BUBHAYEHHS TEMIIEPATYP

HaBeneni HiK4e 3HA4YeHHA TeMIEepaTypu
po3paxoByroTbes 3rigHo 3 EN 13384-1, 5.8

— PO3pPaxyHKOBI TEMIIEpaTypH JIHWMOBHX Ta3iB

terutoreHepatopa  (Twej) 3 ypaxyBaHHSIM
XapaKTepUCTHK  TeruoreHeparopa (hopmyna
11),

pressure Sy = 0,5 shall be used for each chimney
segment; for maximum draught or minimum
positive pressure the correction factor Sy for

temperature instability shall be 1.

8.8 Flow safety coefficient (Sg)

For the calculation of minimum draught of

negative  pressure chimneys the safety
coefficient Sg = 1,5 shall be used, except a value
of 1,2 shall be used for strictly controlled
appliance and chimney installations, and for
room sealed appliances with forced draught
burners.

For the calculation of maximum positive
pressure of positive pressure chimneys the safety
coefficient Sg = 1,2 shall be used.

For the air supply duct a flow safety coefficient

Seg = 1,2 shall be used.

For the calculation of maximum draught or
minimum positive pressure the safety coefficient
Sg and Sgg shall be 1.

8.9 External coefficient of heat transfer

For the calculation of the external coefficient of
heat transfer see EN 13384-1:2002, 5.8.3.3.

9 Determination of temperatures

The following temperature values shall be
calculated according to EN 13384-1:2002, 5.8

— the calculated flue gas temperatures of the
heating appliance (Twcj) using flue gas data

characterising the appliance (formula 11),
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— cepemHsT TeMmIeparTypa IUMOBHX Tra3iB y
3’ennyBanbHUX eneMeHTax (Tmy,j),
— TeMmmepaTypud JIUMOBHUX Ta3iB HaIPHKIHII

3’enHyBanbHUX eneMeHTiB (Tov ),

— TeMmmepaTypu 3MIIIyBaHHS TP BXOIi B
JUTHKH 1UMOoXony Tej, (hopmyna 7),
— cepeAHs TeMIleparypa IMMOBUX Ta3iB Ha

okpeMiit gimstHIi guMoxony (Tmj),

— TeMIIepaTypu JUMOBHX Ta3iB Ha KiHII KOXKHOI
aisHKr quMoxony (Toj) Ta

— TEMIIepaTypu BHYTPIIIHBOI CTIHKM Ha KIHII
KOXHOI IUITHKH TUMOX0AY (Tiob j)-

BinmoBigHi  dopmynu  ans po3paxyHKY
TeMIepatyp 3a3HaueHi y Tabnumi 2. Macosa
Butpata ¥ BMmict CO; y nuMoBHX razax i
3’€IHYBAJIbHUX €JEMEHTaX OOYMCIIOIOTHCS 32

¢dopmynamu 14 ta 17.

Ta6auns 2 — Po3paxyHok Temneparyp

— the mean flue gas temperatures in the
connecting flue pipes (Tmv;),

— the flue gas temperatures at the end of the
connecting flue pipes (Tov,),

— the flue gas temperatures after gas mixing at
the beginning of the chimney segments (T,
formula 7),

— the mean flue gas temperatures in the chimney
segment (Tm;),

— the flue gas temperatures at the end of the
chimney segments (T,;) and

— the temperatures of the inner wall at the end of
the chimney segments (Tiop,j).

The relevant formulae for the calculation of the
temperatures are listed in Table 2. The mass
flow rate and the CO; content of the flue gas in
the connecting flue pipe shall be calculated with
the formulae 14 and 17.

Table 2 — Calculation of the temperatures

Tepminoaoris ®opmyaa Omuunus | Terminology
Cepenns K mean flue gas
T e B emperte
JAUMOBUX Ta3iB y | ‘mv,j=luj+ — 1T ERRp - Ry, _ 9
i Vij flue pipe Ty
3’ €THYBAIIbHOMY :
eNeMEHT] Ty j
Temmepatypa K flue gas

IUMOBHX Tra3iB Ha T
KIHIT

3’€IHYBaJIbHOTO
eNEMEHTY Tov,j

ov = Ty ™ Tye— Tyyy) - exp (=Ky )

temperature at
the end of the
connecting flue

pipe Tov,

Koedirient
OXOJIOIXKEHHS
3’ € IHYBJIbHOTO
eneMeHTy Ky

_ UV,] 'kV,j . ]’V,j
??;’Iv!j N CPV,J'

cooling value of
the connecting
flue pipe Ky
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[Iponosxxenns Tabm. 2

Koedimient ] N (D, “ Br/m>- K | coefficient of

i i ky,j=|——+54 [—s 1 B e— heat
TCILIoB A b e, v\ Phvaj dav,| J transmission of
3’ € IHYBaJIbLHOTO g

the connecting
eneMeHTy Ky )

) flue pipe kv
(nepesipka § (mass flow and
MacCoOBO1 BI/ITpaTI/I nu pressure Check)
THCKY)

Koeoiuient Br/m*-K | coefficient of
Temonepeaadi 1 heat

7 . 1 1
3’€IHYBaJIbHOTO by = l 1 n Lﬂ n [ﬂwﬂ trr]ansmlssmn of
€JIIEMEHTY ij iV A AV Dhya,j - @av,j the co_nnectlng

i ' flue pipe kv,
(mepeipka (temperature
TEMIIEPATyPH) check)
Koedirient Br/m’- K | internal
TEIUIOBIIAa4l ; N R coefficient of

. . .. u .
BHYTDIlIHBOT iy = max| SV 4 heat transfer of
) V| the connecting
MOBEPXHI .
, flue pipe aiv;

3’€JHYBaJILHOTO

CIICMCHTY Qv

IToka3Huk ) oo T p — Nusselt number
b | . a.( 08 _qpo) . pr, 04 14 BV .

Hycceana NuV,j Nuy; —._ Wmml_lj 0.0214- Rey | 1OOJ Pry; ._1+H\ Io, I' NUV,J

[MTokazHuk NAV,j " CoV,j — Prandtl number
Pr\/,j -—

[Mpanaras Pry; AAv,j Prv;

[Toka3uuk R wWimv,j - Dhv,j PV, — Reynolds

y By, =—— ’ :

Peitnonbaca Rey; Vi AV, number Rey

Cepenns Toj=Tuj : K mean flue gas

Temmneparypa T, j =1y, + > I : '[1 - eXP(‘ K;j)} temperature

JIVMOBHX Ta3iB T J Tij

Temmepatypa K flue gas

IUMOBHX Tra3iB Ha
KIHII
aUMoxoxy To

TUISIHKA ]

Toj=Tuj+ Uoy— Tyl exel- K)

temperature at
the end of the
chimney
segment

Toj

Koedirient
OXOJIO/IXKEHHS
TUTSTHKH |
aumoxony K

’”,j . Cp,j

cooling value of
the chimney
segment K,;

33



Kineus Tabdm. 2

Koeoiuient . -1 Br/m*- K | coefficient of
Temnonepenayi K, k’j={ 1 +SH|:[X] +[ Dhi ]" heat o
(nepesipra ) U (o flow
MacoBO1 BUTpaTH 1

) and pressure
Y check)
Koedirrient . . -1 Br/m2- K | coefficient of
Teronepenaqi Kj | k= +[—J I heat
(mepeBipka %j \NJj \ DPhaj transmission k]
Temreparypu) (temperature

paiyp check)
Koedimient AnjNu; Br/m2- K | internal

iuaui ¢ = max = fficient of
TEIIOB1AAa41 R D, coerricien
BHYTPIIIHBOT heat

MOBEPXHI 0i,]

transfer ai,j

[Toka3Huk r 067 A S WA — Nusselt number
HyCCGJ'ILTa Nu,j TH'll_j ='_wmoﬁi|tj .0,0;14'[.]1&.] . _I'DOJ-PfI] : [1+‘\T‘ NU,J

[Toka3Huk Pr. = A, "Cp.j — Pra_ndtl number
[Mpangrs Prj ’) A A Pr,J

[MToka3uuk Re. = Wi i Dhj Pmj — Reynolds _
Peiinonbaca Re,j ) s number Re,]

10 3SMIIIIAHI PO3PAXYHKH 10 Mixing calculations

Y Toumi BXOQy AMMOBHMX ra3iB Ha JAUISHKY

JTAMOXOIY HE0OX1JTHO pO3paxoByBaTH
TeMmIepaTypy IMMOBHX rasis, BMmict COz ta H70,
a TaKOXX T'a30BYy CTAIy ¥ MUTOMY TEIJIOEMHICTb.
10.1 MacoBa BuTpaTa JMMOBHX rasiB (z,j)
MacoBa BuTpaTa JUMOBHX T'a3iB 7i1,j Ha JUISHII |
TMMOXOAY o0uncioeThes 3a popmynamu 13 ta

14:

-]

.F”';u.'_j — f”“rc_j

10.2 Temneparypa 1MMoBHUX ra3iB Ha BXO/i B
pinsgHKy aumoxony (Tej)

Temneparypa auMoBuX Ta3iB Tej Ha AUISHIIL |

34

Wy =10 +”’1-'_j

At the point of the inlet to the chimney segment
the flue gas mass flow, the flue gas temperature
and the CO, and H,O-content as well as the gas
constant and specific heat capacities shall be
calculated.

10.1 Flue gas mass flow (#z,j)

The flue gas mass flow in chimney segment j 7,

shall be calculated with formulae 13 and 14:

(13)

Kr/C.

KI/C. (14)

10.2 Flue gas temperature at the inlet of the

chimney segment (T )

The flue gas temperature Te; in chimney



IUMOX0Jy oOumciroeTsest 3a ¢opmynoro 15, segment j shall be calculated with formula 15.
Jlns cripoiieHHs po3paxyHKy, moskHa npuiiasat, 10 simplify the calculation the heat capacities of
0 MHTOMAa TeIIOEMHICT, aumoBux rasiB y the flue gas in the connecting flue pipe j and in
3’€IHYBAJILHOMY enemeHti j Ta Ha the previous chimney segment j-1 are based on
posramoBaHiii  mepex HuM aiisHO  j-1  the mean flue gas temperatures.

CTOCYETBCSL CEPEHIX TeMIeparyp IUMOBHX

rasis.

}”J—lfp.j—lrﬂ.j—l + .FH';U.'_J- C"Pwv"xj I{’R'j

TE‘.j = . .
MiaCe il TV ko as)
10.3 Bmict CO; y aumoBux razax ma giasaui  10.3 CO2-content of the flue gas in the
aumoxony (6(COy) ) chimney segment (c(COy);)
Bmict CO; o(CO.)j nHa ninsHmi aumoxoxy The COjz-content 6(CO2); in chimney segment j
00YHUCITIOETHCS 3a hopmysioro 16: shall be calculated with formula 16:
H'IJ'_1RJ‘_1[1 00 - O'(HQO)!J-L.I](T(CO2 ),1*1 + f"'IV,jRV‘j[‘I 00 - G(HzO)V:j]O‘(CO2 )V,j

i.’*.?‘J 1R)j_1[1 00 - O'(Hzo)‘j71 ] + mV.jRV.j[j 00 - O‘(H2O)V,jj

5(CO,), -
%. (16)
Bwmict CO; y aumoBux razax y 3’ennyBanbHoMy The COp-content of the flue gas in the

eNIEMEHTI 00YHCITIOEThCS 33 PopMyIor0 17: connecting flue pipe shall be calculated with

formula 17:

G(COQ)VJ = O—(CO2)WC,J' %. (17)

10.4 Bmict H,O y aumoBux rasax (6(H20) ) 10.4 H,O-content of the flue gas (c(H20);)
Bmictr H,O y mmmoBux raszax o(H.0); nma The HyO-content o(H20); in chimney segment j
minsHIl ] guMmoxony  obumcimoetses  3a  shall be calculated with formula 18:

dbopmyioro 18:

}f’f’j_1R’j“1J(H20)!ji1 + mV,jRV,jO-(HZO)VEj

(H,0) = - .
m,j_1R!J-_1 +mV,jRV,j , %. (18)

Bemmunny o(H2O)v; Bm3nHauwatote 1 Beix  o(HO)y;j shall be taken from Table B.1 of EN
BUJIB MajuBa Ui TerioreHeparopa j 3rigHo 3 13384-1:2002 for each kind of fuel for heating
tabmunero B.1 EN 13384-1. appliance j.

10.5 I'a3oBa cTasa tumoBHXx rasis (R ) 10.5 Gas constant of the flue gas (R)j)

l'a3oBa crama ammoBux rasiB R, ma minsaumi j The gas constant of the flue gas R,j in chimney

JMMOXO/IY PO3paxoByeThCs 3a popmyitoro 19: segment j shall be calculated with formula 19:
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R

3 .F”J_-IR]_-I + m'v"j R‘\'J

-]

Bennuuny Ryj HaBeneHo /Ui BCIiX BUIB aauBa

Uil TeruioreHeparopa j y tabmumi B.1 EN
13384-1.

10.6 XapakTepuCTHKHN JMMOBHX ra3iB

10.6.1 [IuToma TemnoeMHICTh (Cpvj), (Cp,j)
[luTomMa TEIJIOEMHICTH TUMOBHX Ta3iB Y

3’€IHYBAJIbHOMY €JIEMEHTI Cpyj OOUHCIIOETHCS

3a hopmyoro 20:

i iy

, JIx/xr-K. (29)

Ry, shall be taken from Table B.1 of EN 13384-
1:2002 for each kind of fuel for heating
appliance j.

10.6 Flue gas data

10.6.1 Specific heat capacity (Cpv,j), (Cp,j)

The specific heat capacity of the flue gas in the
connecting flue pipe cyvjshall be calculated with

formula 20:

2 2
1011+0,05 £y 5+ 0,0003 £y +(fco!j+ ot tmvi+ forj tmy )0(002 )V,j

Cpv,j =
3naveHHs koediuieHTiB feo,j, fe1,j, foo,j Ta fe3,j mns
BU3HA4YEHHs Cpy,j A BCIX BUIIB NanuBa I
TeruloreHepaTopa j HasezeHo B Tabiuui B.1 EN
13384-1:2002.

ITuTomMa TEIIOEMHICTH TUMOBHUX Ta3iB Cpj Ha
o0umCIoeThC 32

TUISHIL ] JTUMOXOIY

¢dopmyoro 21:

C.:=

1+£g;-0(CO, )y ;

, Jox/xr-K. (20)

The factors fej, foj, feoj and feg;  for
determination of cyv;j shall be taken from Table
B.1 of EN 13384-1:2002 for each kind of fuel
for heating appliance j.

The specific heat capacity of the flue gas in the
chimney segment c,; shall be calculated with

formula 21:

_ 1011+0,05 1, +0,0003 -1, ;* +(f(,10,j +fori tmj + fing -rm,f)o(coz),j

P 1+ f3,5-0(CO, )|

3HaueHHsI feisj IS BHU3HAYECHHSI Cpij

OOYHUCITIOETHCS 32 HACTYITHOIO (POPMYJIOLO:

, Jx/kr-K. (21)

The factors f¢;; for determination of c,; shall be

calculated with the following formula:

m ;g 'fci,j-lo'(coz ),j_l my ; 'fciv,jo(coz)v,j
I f2,j10(C0) 1 1+ fi3y,;0(COy )y |
o(co, ),j . + my,;
1+fc3,j-10'(C02),j-1 1+fc3v,j0(coz )V’j

fci,j=

m,j_l

: Jix/xr K. (22)

Skmo Bci TemmoreHeparopu, migkiarodeni mo  When all appliances served by the chimney
AUMOXOJy, IPAIIOI0Th Ha omHakoBoMy manuBi, operate with the same fuel the coefficient fgj
10 3HaueHHs Koe(iieHTiB feij (feoj, ferj, foj Ta (feoj, ferj, fepand fezj) can be determined
fc3j) MoxyTs Bu3Hauwatmes 3a Tabimmeto B.1 according to EN 13384-1:2002, Table B1.

3rigHo 3 EN 13384-1.
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10.6.2 KoeimieHT TEMIONPOBITHOCTI AUMOBHX
rasiB (Aav), (Aaj)

KoedirmienT TemonpoBiAHOCTI TUMOBUX Ta3iB y
3’€JHyBaIbHOMY  €JIEMEHTI /Aavj Ta/abo Ha
JUISHIIL  AUMOXOLY  AAj O0UYHCITIOETHCH 34

HACTYIHOIO (POPMYIIOIO:

//LAV,j= 0,0223 + 0,000065 - Imvj

Aaj= 0,0223 + 0,000065 - tm

10.6.3 lunamivHa B's3KicTb (77av,j), (17A))
JluHaMiyHa B'S3KICTBb #jav,j 1 #7]aj OOUMCIIOETHCS

3a (hopmyoro:

Hay; = 15 - 10% + 47 - 10°-

Bay= 15 10% + 47 - 10% - ty;- 20 - 102 - £, 2

YMOBHI mo3HayeHHs Ui (OpMyJl HaBEACHO Y
po3maini 10

Cpj — MUTOMA TEIIOEMHICTh JUMOBHUX Ta3iB Ha
ainsHI aumoxony j, Jhx/kr-K

Cpv,j — MMUTOMA TEMJIOEMHICTh JUMOBHX Ta3iB y
3’eqHyBaIbHOMY enemeHT! j, Jx/kr-K

fij — dakropu nn9 BU3HAYEHHA NUTOMOI
TEIUIOEMHOCTI JJIs1 KO’KHOTO TeIJIoreHepaTopa j,
(EN 13384-1, tabmums B 1)

M, j1 — MacoBa BHTpaTa IUMOBHUX Ta3iB Ha
ninstHIi j—1 tuMoxony, Kr/c

riyj — MacoBa BUTpaTa [JUMOBHMX Ta3iB y
3’€THYBAILHOMY EJIEMEHTI j, KT/C

Rj-1 — muTOMa razoBa cTajla IMMOBHUX Ta3iB Ha
TisHI gumoxony j, Jk/kr-K

Rvj — muTOMa rasoma cTaja JUMOBUX rasiB y
3’eqHyBabHOMY enemeHTi j, Jx/kr-K

tmj — cepenHs TemmepaTypa IUMOBHUX Ta3iB Ha

AinsHI gumoxony J, °C

10.6.2 Thermal conductivity of the flue gas
(Zav.j), (1a,)

The thermal conductivity of the flue gas in the
connecting flue pipe Zav,j and/or in the chimney
segment Aa;j shall be calculated with the

following formulae:

Br/m® ‘K. (23)

Br/m* K. (24)

10.6.3 Dynamic viscosity (rav,), (7a;)
The dynamic viscosity #nav;j and #na; j shall be

calculated with the following formulae:

t"l'l'ur.j - 2[] : 1':"12 b tm'.j‘jz

. Hee/™ (25)

H-ehv?, (26)

Legend for the formulae in clause 10

Cp,j specific heat capacity of flue gas in chimney
segment j in J/(kg-K)

Cov,j specific heat capacity of flue gas in
connecting flue pipe j in J/(kg-K)

feij factors for determination the specific heat
capacity for each heating appliance j (see EN
13384-1:2002, Table B 1)

m1, -1 flue gas mass flow in chimney segment j-1
in kg/s

m v j flue gas mass flow in connecting flue pipe j
in kg/s

Rj-1 specific gas constant of flue gas in chimney
segment j in J/(kg-K)

Rv,; specific gas constant of flue gas in
connecting flue pipe j in J/(kg-K)

tm;j average temperature of flue gas in chimney

segment j in °C
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tmvj — cepenHs Temmeparypa IUMOBHX rasiB y tmy;j average temperature of flue gas in
3’eHyBaIbHOMY eneMeHTi j, °C connecting flue pipe j in °C

toj-1 — TeMIepaTypa IMMOBHUX Tra3iB Ha BuXodi 3 foj1 temperature of the flue gas at the end of
ainstHKE quMoxony j-1, K chimney segment j-1 in K

Tovj-1— TemmepaTypa AMMOBHX ra3iB Ha KiHII Tovj.a temperature of the flue gas at the end of

3’€IHyBaJILHOTO eleMeHTy j, K connecting flue pipe j in K

o(COy); — ob'emna xonuentpauiss CO, nHa o(CO),; volume concentration of CO, in
IUIAHII j TUMoxony, % o0’emy chimney segment j in Vol. %

0(COy),j1 — ob6'emna xoHuentpanis CO; Ha o(CO,),;.1 volume concentration of CO, in
ninsH j—1 mumoxony, % 006’emy chimney segment j-1 in Vol. %

o(COz)vj — ob'emna konuentpauis CO; y o(CO,)y; volume concentration of CO; in
3’€HYBaJILHOMY €JIeMeHTI j, % 00’ emy connecting flue gas pipe j in Vol. %

o(H20)j1 — o6'emna xonnentpanis H,O wa o(H20);1 volume concentration of H,O in

ninsH j—1 mumoxony, % 06’emy chimney segment j-1 in VVol. %
o(H20) vj — o6'emna xonnenrpanis H,O y o(H.0)yv; volume concentration of H;O in
3’€qHYBaIbHOMY eleMeHTi j, % 00’emy connecting flue gas pipe j in Vol. %

11 TYCTHMHA 1 IIBUJIKICTh JMMOBHUX 11 Density and velocity of the flue gas

I'A3IB

CepenHsi r'ycTHHA TUMOBUX Ta3iB pmjHa At The average density of the flue gas in the
JMMOXO/Ty OOUYHCITIOETHCS 332 (OPMYIIOH0: chimney segment pm; shall be calculated with

the followingformula:

___PL
3 Ly KO/MC. (27)

Cepenns mBHIKICTE Wpj AUMOBHX rasiB Ha The average velocity of the flue gas in the
JUISTHIT TUMOXO0TY 00YHCITIOETECSA 3a chimney segment wp; shall be calculated with

dbopmyIoro: the following formula:

m ;
W=
m,
A.-p -
S m/c. (28)

Cepenns rycTMHa pmy,j IOUMOBHX rasziB y The average density of the flue gas in the
3’€HYBaJIbHOMY €IEeMEHTI oOuucmroerscs 3a connecting flue pipe pmy; shall be calculated
hopmyIoIO: with the following formula:

PL

Rv’j . va’j : KI/M. (29)

Pmv,j =
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CepenHss TycTHHa Wpmy,j JIUMOBUX Ta3iB Yy

3 ,€I[HYBaJ'IBHOMy €JIEMEHTI OOYHCIIIOETHCS 3a

The average velocity of the flue gas in the

connecting flue pipe wmy; shall be calculated

bopmyioK0: with the following formula:
Iésv_j
11‘1111'?._1. = Ay - p
Vg FmVg . KUV (30)

YMOBHI MO3HAa4YeHHS Ui (HOPMYJT HABEACHO Y
po3mimi 11:

A, — miola NONEepPEeYHOro MEePeTUHY IUITHKH

JTMUMOXOY |, M

Av,j — IUIOl[a TOMEepPEYHOTrO MEPETHHY
3’€JHYBaJbHOTO EJIEMEHTY j, M

71, j — MacoBa BUTpaTa JUMOBHX Ia3iB Ha JUISHIII
JTMMOXOJY |, KI/C

My, j — MacoBa BHMTpaTa IUMOBUX Tra3iB Yy
3’€HYBaJIbHOMY €JIEMEHTI j, KT/cC

PL — THCK 30BHIIIHHOTO MOBITps, [1a

R;j — muTOMa rasoBa CTajga JAMMOBUX Ta3iB Ha
minsHIi gumoxony j, Jk/kr-K

Rvj — nuroma rasosa cTajga AMMOBUX Ta3iB y
3’€IHyBaJIbHOMY esieMeHTi j, JDk/kr: K

Tmj — cepenHs TemIepaTypa AMMOBHUX Ta3iB Ha
TIsHI j aumoxony, K

Tmv,j — cepenHs Temmeparypa IUMOBHUX ra3iB y
3’€IHyBaJIbHOMY enieMeHTi j, K

Ppmj — CepelHs TyCTHHA IUMOBMX TIa3iB Ha

JUJISTHITL | TUMOXOJTY, Kr/m®

,DmV1J

3’€/IHYBaJIbHOMY €JIEMEHTI J, kr/m®

12 BUBHAYEHHSA TUCKIB

— CCepCaHd T'yCTUHA AOUMOBUX rasis y

12.1 Tuckm Ha BXOAI B KOXKHY JUIAHKY
AUMOXOIY
12.1.1 Tsra
MinimanbHa Ta MakCHMaJlbHa TATa Ha BXOMl y
ninaHKy | qumoxony (Pzj ta Pzmaxj) e pisHuLs

MK CYMOIO TSITH, CTBOpEHa €PEeKTOM TUMOXOTY

Legend to formulae in clause 11

A,;j cross sectional area of the chimney segment |
in m?

Ay, cross sectional area of the connecting flue
pipe j in m2

m, j flue gas mass flow in the chimney segment j
in kg/s

m, ] flue gas mass flow in the connecting flue
pipe j in kg/s

pL external air pressure in Pa

R,] specific gas constant of the flue gas in
chimney segment j in J/(kg-K)

Ry, specific gas constant of the flue gas in
connecting flue pipe j in J/(kg-K)

Tmj average temperature of the flue gas in
chimney segment j in K

Tmv,j average temperature of the flue gas in
connecting flue pipe j in K

pmj average density of the flue gas in chimney
segment j in kg/m®

pmv,j average density of flue gas in connecting
flue pipe j in kg/m®

12 Determination of the pressures

12.1 Pressures at each inlet of the chimney
segments

12.1.1 Draught

The minimum and maximum draught at the inlet
of the chimney segment j (Pz; and Pzma;)
results from the difference between the sum of
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Ta CyMOIO aepOAMHAMIYHOTO ONOpY Ha BCIX
TUISHKaX TUMOXO.Y, SIKi PO3TAIlIOBYIOTHCS HAJ

BXOJIOM 1 00YHCITIOEThCS 3a (hopmyiamu 2 Ta 6a.

12.1.2 HajymumkoBuii TUCK
MakcuMabHAH Ta MIHIMAJIBHUU HAJIAIIKOBUNA
THCK Ha BXOJl y IuIsHKy j numoxony (Pzo,j Ta

Pzomin,j) e pi3HULS MIXK CYMOIO

aepOIMHAMIYHOTO OMOpY Ta CYMOIO TSTH,

CTBOpeHOi e(deKToM JUMOXOJy, Ha BCIX

TUISTHKaX JUMOXOJIy, $IKI pO3TalloBaHi Haj

BXOJIOM Ta 00UYHCITIOEThCS 32 popmyrnamu 3b Ta
6d.

12.1.3 Tsra, mo cTBOpeHa €PEeKTOM TUMOXOIY
Ha ausHI gumoxony (P j)

Tsara, crBopena edexkroM aumoxony Puj Ha

TUISHIL ~ TUMOXOJY ]  OOYHCIIOETBCS — 3a
¢bopmysoro:

Pyj=Hj-g-{p
Ie:

H,; — edexTuBHA BUCOTA IUISHKU IUMOXOLY j, M
g = 9,81

ml/c

— TMPHUCKOPEHHSI BUIBHOTO MaJiHHS
2

pL — TYCTHHA 30BHIITHBOTO TIOBITPA, Kr/M>
Ppmj — CepeiHs TyCTHHA IMMOBMX Tras3iB Ha
JNSHI j, KT/M°

12.1.4 Brpatum THCKYy Ha AUISHII IAMOXOIY
(Pry)

12.1.4.1 3arananHi IOI0KEHHS
Aeponunamiunuii omip Prj Ha gingHO

JTUMOXOJTy OOUHCIIOETHCS 32 (DOPMYJIIOIO:

+J m,)
PR,J':SE[‘/’,J'—D +Z§,j} 5 'm,
h

ae:
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draught due to chimney effect and the sum of the
pressure resistance of all chimney segments
which are located above the inlet and shall be
calculated using Equations 2 and 6a.

12.1.2 Positive pressure

The maximum and minimum positive pressure
at the inlet of the chimney segment j (Pzo,; and
Pzominj) results from the difference between the
sum of the pressure resistance and the sum of
draught due to chimney effect of all chimney
segments which are located above the inlet and

shall be calculated using Equations 3b and 6d.

12.1.3 Draught due to chimney effect in the
chimney segment (P )

The draught due to chimney effect Pyj; in
chimney segment j shall be calculated with the

following formula:

- J'f}"n,_ ::

, ITa. (31)

Where
H,; effective height of chimney segment j in m

g acceleration due to gravity = 9,81 m/s

pu density of external air in kg/m®

pm; average density of flue gas in section j in
kg/m?

12.1.4 Pressure
segment (Pr;)
12.1.4.1 General

The pressure resistance Pg;in chimney segment

resistance in the chimney

j shall be calculated with the following formula:

2
i tSem,ifi3j*5EG,ifG,;

, Ila. (32)

Where:



Pgj — 3MiHa THCKY BHACJiIOK 3MIHH LIBHJKOCTI
JTUMOBHUX Ta3iB BIJ IUISHKH | 10 IUISHKH j+1
numoxony, Ila

P13, j — 3MiHa THUCKY BHACIIJOK 3MillyBaHHs B
o0J1acTi BXOly TMMOBHUX Tra3iB Ha JUISHKY j+1
numoxony, [Ta

Se — aepoauHaMiyHUI KOSdIIEHT OE3MEeKH

Seg, j, — aepoauHaMiyHMI Koe(ilieHT Oe3NneKH
MpH 3MiHI THCKY BHACJIJIOK 3MIHH IIBHJIKOCTI
auMoBHX Ta3iB (Sggj = Sg mpu Pgj > 0; Sggj =
1,0 npu Pg < 0)-

Semj — aepopuHamiuHMH KoedilieHT Oe3neKu
U 3MiHI TUCKY BHACIIIOK HPUILUIUBY JUMOBHUX
rasiB BiJl OJJHOTO 3 BiAranyxeHb (Sgm,j = Sg IpH
Plgj >0; SE|\/|,j = 1,0 npu Plgj < 0),

w j — KoedilieHT TepTd TpyOM Ha [IUISHII
JTMUMOXOY |, -

L j — moBXWHA IUISTHKU JUMOXOMY j, M

Dn, j — BHyTpilmHIA €KBIBaJICHTHUH JiaMeTp
TUISHKA AUMOXO.Y |, M

X0 -

OTOPY IUTSHKU AUMOXO.Y |

cymMa KOe(DIIiEHTIB aepoauHAMIYHOTO

pmj — CepeaHs TyCTMHA JAMMOBUX ra3iB Ha
TUTSHIT TAMOXOY |, KT/M°

Wnmj — cepelHs IBHUIKICTh ITUMOBHUX TIa3iB Ha
JUISHIT TUMOXOY |, Y M/C

12.1.4.2 ExBiBaneHTHa HIOPCTKICTh
BHYTPILUIHBOI CTIHKM (AUISHKH JAUMOXOJYy Ta
3’€JHYBaJIbHOTO EJIEMEHTY)

Po3zpaxyHox €KBIBaJICHTHOI HIOPCTKOCTI
BHYTPIIIHBOI CTIHKK (AUISHKH JUMOXOJYy Ta
3’€IHYBaJIbHOTO €JIEMEHTY) IPOBOJUTHCSA
BigmoBigHo o tadaui B.4 EN 13384-1.
12.1.4.3 KoediuieHTH aepoANHAMIYHOTO OTIOPY

Po3paxyHok KoedillieHTIB aepoJUHAMIYHOTO

Ps;j change of pressure due to change of flue
gas velocity from chimney segment j to section
j+1inPa

P13, change of pressure due to flue gas mixing in
the area of the inlet in chimney segment j+1 in
Pa

Se flow safety coefficient

Secj flow safety coefficient for change of
pressure caused by change of velocity of the flue
gas (Sec,j = Se for Pgj > 0; Sggj= 1,0 for Pgj< 0)
Sem,; flow safety coefficient for change of
pressure caused by flow passing a connection
(Sem,j= Se for P 13> 0; Sgm;j= 1,0 for P13;<0) -

w,j coefficient of friction of the flue of the
chimney segment j -

L ; length of chimney segment j in m

Dn; internal hydraulic diameter of chimney
segment j in m

ZC,jsum of pressure resistance coefficients of the
chimney segment j -

pmj average density of flue gas in chimney
segment j in kg/m®

wm; average velocity of flue gas in chimney
segment j in m/s

12.1.4.2 Mean roughness value for the inner
wall (chimney segment and connecting flue
pipe)

For the calculation of the mean roughness value
for the (chimney segment and
connecting flue pipe) see EN 13384-1:2002,
Table B.4.

12.1.4.3 Pressure resistance coefficients

inner wall

For the calculation of the pressure resistance
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OTopy 3AIMCHIOETHCS 3rifHO 3 Tabmuueo B.7

EN 13384-1.

12.1.4.4 3miHa TUCKY JTUMOBHUX T'a3iB BHACIIIIOK

3MIHHM IIBHAKOCTI JMMOBHUX Ta3iB

Po3paxyHOK 3MiHU THCKY JUMOBHX Ta3iB

BHACJIIIOK 3MIHHM IIBUIAKOCTI JMMOBHX Ia3iB,

3aiticHroeTsed 3rigHo 3 5.10, EN 13384-1.

3miHa THCKY Pg j Bil AiISHKH AUMOXOLY | 10

TUISHKY J+1, po3paxoBY€eThCsS 32 HACTYITHOKO

dbopmyIoro:

pm.j-l-l
2

pP. = 2
G.j~

ne:

Pmj — CEpelHs TIyCTHHAa JUMOBHMX Tra3iB Ha

JUISHITL ] TUMOXOTY, Kr/m°

Wpmj — CepelHs MBHUIKICTb JUMOBHUX TIa3iB Ha

TUISHII ] TUMOXOJY, M/C

Ha ocrannit  pgingami  aumoxoxy  (BHXiA

mumoxony): Pen=0

12.1.4.5 Brpartu THCKY BHACIi10K 3MILITYBaHHS B

30Hi BXOAy B AUISHKY qumoxony (Pi3).

BrpaTtu THCKy BHACHiIOK 3MILIYBaHHS TUMOBHUX

ra3iB Ha BXOJl B JUIAHKY JIUMOXOLy Pi3j

(pucynok 3) BKIIIOYAIOYM BTPAaTH THUCKY Ha

MWm g

coefficients see EN 13384-1:2002, Table B.7.

12.1.4.4 Pressure change in flue gas due to
change of the flue gas velocity

For the calculation of the pressure change in flue
gas due to change of the flue gas velocity see
EN 13384-1:2002, 5.10.

The change of pressure Pgj from chimney
segment j to j + 1 shall be calculated with the

following formula:

~

P m,j .
m,]

U
-

—

, [a. (33)

Where:

pm; average density of flue gas in chimney
segment j in kg/m®

Wm;j average velocity of flue gas in chimney
segment j in m/s

At the last chimney segment (the chimney
outlet): Pcn=0

12.1.4.5 Pressure loss due to mixing in the area
of the inlet of the chimney segment (P13)

The pressure loss due to flue gas mixing at the
inlet of the chimney segment P13 (see Figure 3)

is included in the pressure resistance of the

+

IUISHII  OUMOXody  J,  Hmbkue  Bxomy, Cchimney segment j below this inlet and it shall
O0YHCITIOIOTHCS 3a (HOPMYJIOIO: be calculated with the following formulae:
e pm.j+1 2
P3;=6C1341 5 Vmjn
, ITa. (34)
; 2 . 2 -1
iy - Ty s -
{13 =0.03 [ 1-—2 Y 1162 || —2— fosy -1 |-038.| 1-| —2
M i M i Ay i1 Ay i1
-1 . .
. .4 - 'F”V._]-'H. - ?}?T\_.'\Jq_l
.4\'_]_’_1 }”._H']. I”.j'ﬁ‘l {35:

42



®opmyna 35 gie y pasi, skmo giamerp Formula (35) is only applicable if there is no
JMMOXO/1Y HE 3MIHIOEThCS change in chimney diameter
A4 . AT - ane
— 2 21 0s—2T <1.0; 0°<y<90°
.~:I\;_J-+1 m i
A <1 A <1
Av.jn omip B Toumi 3mimysamus wmoxe For V.t the individual resistance of the

pO3MIIIATHCS SIK CyMa OIOPIB  BIAMOBITHUX
nepeTuHiB (BIAMOBIAHO 70 po3niiaiB 6 1 8, Ta

tabmumi B.8 EN 13384-1) i B Touli 3mimryBanHs

A
Ay

=1
PIBHICTh

,Hie ,_]+1
aec:
A - [Jjionia IMoIrepeuyHoro MnepeTuHy AuMoxony,

2
M

Avj+1 IUIOIIA  TOTIEPEYHOTO  MEPETHHY
. 2

3’€JHYBaJIbHOTO €JIeMeHTy j+1, M

Y, j+1 — KyT TIIKIIOYEHHS MDK 3’ €IHYBaJIbHUM

enemeHToM j+1 Ta minsHkoro j+1 mumoxoxy, °C

€ 13,j+1 — KOe(IIIEHT aepOJANHAMIYHOIO OIOpY B
TOYIl  MIAKIIOYEHHS MDK 3’ €IHYBaJbHUM
eneMeHToM |+1 Ta ainsHKoro j+1 auMoxomy
Pmj+1 — CEpelHs TyCTHHAa AMMOBHX Ta3iB Ha
nisHI j+1 quMoxoy, Kkr/m®

W j+1 - CEpeaHs MIBHIKICTb TUMOBHUX Ta3iB Ha
At j+1 auMoxomdy, m/c

M yj+1 — MacoBa BUTpaTa JUMOBHMX TrasiB y
3’€JHYBaJIbHOMY eJieMeHTI j+1, Kr/c

M, j+ — MacoBa BHUTpaTa JIUMOBUX TIa3iB Ha
ainsHI j+1 auMoxony, Kr/c

Pucynok 3 — 3miHa THCKY BHaCJIiI0K
3MIillyBaHHS [MMOBHX Tra3iB Ha BXO0Ii B
AIHKY j+1 numoxony

Puc [3]

connection point can be determined as sum of

the individual resistances of a cross-section

constriction (see shape no. 6 and 8, respectively,
of EN 13384-1:2002, Table B.8) and a

A
V,j+l

=1

i . A
connection point
Where:

A cross sectional area of the chimney in m?

Avj+1 cross sectional area of the connecting flue
pipe j+1 in m?

v+ angle of the connection between the
connecting flue pipe j+1 and the chimney
segment j+1 in °

Cisj+1 pressure resistance coefficient of the
connection between the connecting flue pipe j+1
and the chimney segment j+1

pm,j+1 average density of the flue gas in chimney
segment j+1 in kg/m®

wmj+1 average velocity of the flue gas in
chimney segment j+1 in m/s

m vj+1 flue gas mass flow in connecting flue pipe
jtlinkgls

m,j+1 flue gas mass flow in chimney segment j+1
in kg/s

Figure 3 — Change of pressure due to flue gas
mixing in the area of the inlet to chimney

segment j+1
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-k

!

3HayeHHA KOe(QIlieHTy BTpaTH THCKY, SKe
BUKOPHUCTOBYIOTHCSI B PO3PAXYHKY, IPYHTYETHCS
Ha TPUIYIIEHH], [0 MK OKPEMHUMH TOYKAMU
3’€HAHHS TEIUIOTCHEPATOPIB HEMAE MEPEITKO/I.
[Tepemkoam MOXYTh BHHHUKATH pu
nepepuBaHHi a0 3MiHI HAPsAMY PyXy MOTOKY.

12.2 MiniManbHO i MaKCMMAJILHO J0NYCTHMA
TAra B TOYLi BXOAY AUMOBHX ra3iB B JUMOXi/
(PZe

MiHIiMaJIbHHI THCK AMMOBHX rasiB B TO4mi

Ta Pzemax) Ta MaKCHMaJIbHUI i

Bxo1y B 1uMoxia (Pzoe Ta Pzoemin)

12.2.1 MiHiMabHO 1 MaKCHUMAaJILHO JIOIYCTHMA
TAra

MiniManbHO JomycTuMa Tsra Pzej Ha BHUXOi
3’€JHYBAJILHOTO CIEMEHTY | 1e cyma
po3paxyHkoBoi TsrH Pzej Temoreneparopa j i
aepoJIMHaMIuHUHI

Pv;

PO3paxyHKOBHM orip

MOBITPOIIPOBOY Ta  pPO3paxyHKOBUH
aepOJMHAMIYHUNA OIip MTPHUIUIMBHOTO TMOBITPS
Pg¢,j 00uHCIIOIOTECS 3a (HOpMYIIOrO 3.

MakcumanpHo gomyctuma TAra  Pzemaxj Ha

BUXOJl 3’€JHYBAJILHOTO €JIEMEHTY | I Ccyma
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The pressure resistance coefficient values used
in the calculation method presumes that there is
no flow interference between individual points
of connection of appliances.

This may be by adequate separation or by flow
directions.

12.2 Minimum draught required at the flue
gas inlet into the chimney and maximum
allowed draught (Pze and Pzemax) and
maximum and minimum differential pressure
at the flue gas inlet into the chimney (Pzoe
and Pzoemin)
12.2.1  Minimum

allowed draught

required and maximum

The minimum required draught Pz at the outlet
of the connecting flue pipe j is the sum of the
calculated draught Pwc; of heating appliance j
and the calculated pressure resistance of the flue
gas pipe Py; and the calculated pressure
resistance of the air supply Pgc;j and it shall be
calculated using Equation 3.

The maximum allowed draught Pzemax; at the
outlet of the connecting flue pipe j is the sum of



pO3paxyHKOBOi TSru Pywcj TeroreHepatopa j i
PO3paxyHKOBUI aepoIMHaMIYHUN

Pv;

omip

MOBITPOIIPOBOAY Ta  pO3paxyHKOBUH

aepoJMHAMIYHUIA OMip NPUIUIMBHOTO TMOBITPS

Pgc,j 00uucioroTscs 3a Gopmyioro 6a.

IpumiTka. 3uauenns Pygj, Py jTa Pgejy dopmynax (3) Ta (6a)

MOXYTbh BiJpI3HATHCS, Yepe3 Pi3HI YMOBH.

12.2.2 MakcumainbHO Ta MIHIMAJIBHO

JOMYCTUMHH OMip THCKY

MakcuManbHUi ~ OMip TUCKY  (AONMYCTHMHIA
HQUIMIIKOBUM  THCK) Pzoej Ha  BHXOAI
3’€IHYBAILHOTO  €JIEMEHTY | 1€ PpI3HUI

PO3pPaxyHKOBOIO HAIJIMIIKOBOIO THCKY Pwoc,j
TEIUIOTeHEpaTopa | Ta CYMH PO3PaxyHKOBOTO
aepoAMHAMIYHOIO OHOpYy MOoBiTponpoBoay Py
Ta PO3PaxXyHKOBOTO aepPOAMHAMIYHOTO OIOpY
IPUILUIMBHOTO TOBITPS Pgcj 0OYMCIIOIOTHCS 3a
¢dopmyoro 3c.
MiHimManpHUI (OMycTHMUI) mepenaja THCKY
Pzoeminj Ha BHXOJI 3’€JIHYBaJIbHOTO EJIEMEHTY |
e  pI3HUIS  PO3PAaxXyHKOBOTO  IEpenaiy
HAJJIMIIKOBOTO THCKY Pwocj Temoreneparopa |
Ta CyMH pO3PaxyHKOBOTO aepoJIUHaMIYHOTO
onopy nosiTponposoay Py j Ta po3paxyHKOBOro
aepOAMHAMIYHOTO OINOPY NMPUILTUBHOTO MOBITPS

Pgc; o0unciroeTses 3a hopmyoro 6d.

Mpumitka. 3nadenns Pyej, Py Ta Pggj y dopmymax (3c) ta

(6d) MmoxyTh Bifpi3HATHCS Yepes pi3Hi yMOBH.

12.2.3 Po3paxyHKOBHI aepoAMHAMIYHUN OIip

3’€IHYBAJILHOTO eJIEMEHTY (Pv,)
12.2.3.1 3aranbHi MON0KEHHS

Po3paxynkoBuit aepoMHaAMIYHUT omip
3’€JHYBaJIbHOTO MOBITPOIIPOBOY Pv;

00YHCITIOETHCS 32 POPMYIIOHO:

Pv,j = Prvij— Puv,j,

the calculated draught Py of heating appliance
j and the calculated pressure resistance of the
flue gas pipe Py; and the calculated pressure
resistance of the air supply Pgc;j and it shall be

calculated using Equation 6a.

NOTE Values of Pyj, Pyjand Pgg; in Equations (3) and (6a)
may be different because the conditions are different.

12.2.2 Maximum available and minimum
allowed differential pressure

The maximum differential pressure (available
positive pressure) Pzoej at the outlet of the
connecting flue pipe j is the difference of the
calculated positive pressure differential Pwoc of
the heating appliance j and the sum of the
calculated pressure resistance of the flue gas
pipe Py; and the calculated pressure resistance
of the air supply Pgc; and it shall be calculated
using Equation 3c.

The minimum (allowed) differential pressure
Pzoemin,j at the outlet of the connecting flue pipe j
is the difference of the calculated positive
pressure differential Pwocj of the heating
appliance j and the sum of the calculated
pressure resistance of the flue gas pipe Py and
the calculated pressure resistance of the air
supply Pgcj and it shall be calculated using

Equation 6d.

NOTE The values of Py, Pyjand Pgg;in Equations (3c) and
(6d) may be different because the conditions are different.

12.2.3 Calculated pressure resistance of the
connecting flue pipe (Pv;)
12.2.3.1 General

The calculated pressure resistance of the
connecting flue pipe Py shall be calculated with
the following formula:
ITa. (36)
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12.2.3.2 Tsra, ctBopeHa e(heKToM AUMOXOIY y
3’eaHyBaIbHOMY elleMeHTi (Phy )

JInsi po3paxyHKy TSATH, CTBOPEHOI edekrom
AUMOXOAY y 3 €IHyBalbHOMY eneMeHTi (Phyvj)
muB. EN 13384-1, 5.11.3.2.

12.2.3.3 Micuesi Brparu THCKY (PRrvj)

Micnesi BTpatd THCKY Pryj 004nCIIOIOTBCS 32

HaCTyIHOIO (HOPMYJIOL0:

Py =S| w2
v =SE|| WV,
Dhvj
Ilepenman  THCKY Poyj BHACNIIJIOK  3MiHH

IIBUJIKOCTI JIMMOBHX Ta3iB y 3’€IHYBaJbHOMY
CIEMEHTI Ta BIMOBIAHIN TIIAHIN AUMOXOAY |

OOYHUCITIOETHCS 32 HACTYITHOO (POPMYJIOLO:

- | Pmvj 2 . r
+Zé\/,j]T“’mVJ +SeEMmv 23 T SEGV v

12.2.3.2 Draught due to chimney effect in the
connecting flue pipe (Puv,)

For the calculation of the draught due to
chimney effect in the connecting flue pipe
(Phv,) see EN 13384-1:2002, 5.11.3.2.

12.2.3.3 Pressure resistance of the connecting
flue pipe (Prv,)

The pressure resistance of the connecting flue
pipe Pry, shall be calculated with the following

formula:

: Ia. (37)

The pressure difference Pgy; is due to the
difference between the velocity of flue gas in the
connecting flue pipe and in the corresponding
chimney segment j. It shall be calculated with

the following formula:

_Pmj 2 Pmvj 2
Fov,j = T WmjT Ty
, Ia. (38)
bi(SH Where:

Sg — aepoauHAMIYHUN KOSPIIIEHT Oe3MeKn
Seev,j — aepoauHaMidHUM KoedilieHT Oe3neKu
MpH 3MiHI THCKY BHACTIJIOK 3MiHHU IIBUAKOCTI
IUMOBHX rasiB (Sggv,j = Sg 1 Pov,i>0; Secv,j=1
s Py, < 0)

Semv,j — aeponuHaMiuHMI KoedilieHT Oe3neKu
st Pozj (Semv,j=Se mmsa Pa3j>0; Semvj=1 s
P23 < 0)
W vj — KoeQIlieHT TepTs 3’ €IHYBaJILHOIO
eNIEMEHTY |

Lv,j— JOBXMHA 3’€IHYBAIbHOTO EJIEMEHTY j, M

Dhv,j —BHYTpIIIHIA ~ €KBIBAJICHTHHUH  JiaMeTp
3’€IHYBAJILHOTO €JIEMEHTY, M
2Cvj — cyma KoeiIlieHTIB oropy
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Se flow safety coefficient

Secvj flow safety coefficient for change of
pressure causedby change of velocity of the flue
gas Secv,j = Sg for Pgvj> 0; Sgevj = 1,0 for Pgy
<0

Semvj flow safety coefficient for Pasj (Semvj= Se
for Pa3j> 0; Semv,j = 1,0 for Py3j< 0)

wv jcoefficient of friction of the flue gas pipe j

Lv j length of the connecting flue gas pipe j in m
Dnv,j internal hydraulic diameter of flue gas pipe
inm

XCvj sum of resistance coefficients of the



3’€IHyBaJIbHOTO ejeMeHTy ( 0e3 ypaxyBaHHS
e(eKTy 3MIlTyBaHHs IIPH BXO/II B TUMOX1]1)

pmv,j — CepeiHs TyCTHHAa IUMOBHX TIa3iB Yy
3’€IHYBAIBHOMY €IEMEHTI, KI/M>

Wmy,j — CepelHs WIBHIKICTh IUMOBHX TIa3iB y
3’€IHYBaJIbHOMY €JIEMEHTI, M/C

Brpatn THCKy Po3j (pucyHok 4) BHacigok
MOBOPOTY W 3MilmlyBaHHI B 001acTi BXOIy
ras3iB

TUMOBUX y AUIAHKY — JUMOXOAY |

O0YHCITIOIOTHCS 32 PopMyIaMHu:

connecting flue pipe (exclusive of the mixing
effects at the inlet to the chimney)

pmv,j average density of the connecting flue gas
in the flue gas pipe in kg/m®

Wmy,j average velocity of the connecting flue gas
in the flue gas pipe in m/s

The pressure loss P, (see Figure 4) is due to
the change of flow direction and mixing of flue
gas in the area of the inlet into chimney segment

j. It shall be calculated with the following

formulae:
o2
Po3 =603, Wi, j
, ITa. (39)
(P (V| v R !
myi o {myj A A a A
g’23J=—D,92’1_f\’i; _( “fsJ .!1,2(—coszj~1j+(},8[i-£—’ _‘1_ i .LKCGS’V:J .
\ m‘j /; . m,j ) ‘AV:j _\ ’IV:jj ) \AVJ }J 'i\fj
- -1y . -
FAVA LAV
e 20 e R B Y .2
Ay m " j
‘ (40)
N
A g0 c10.00< <009
npu AV,} m_j
A <1 AA <1
Jlns  opmymu Ay, koedimienr omopy B For “Vi+ the individual resistance of the

TOYLl 3MIIIYBaHHS MOX€E PO3PaxXOBYBATUCH SIK
CyMa OKpeMHX KOe(IiIi€HTIB MICIEBHX ONOpPiB
BiJITIOBITHUX MONEPEUYHUX IMEPETUHIB (3TiHO 3

po3ainamu 6 1 8, abo, BIAMOBIMHO 10 TAOIHII

B.8, EN 13384-1), Ta Touka 3MilIyBaHHS
4

.':[ﬁlfi'.j

Ie:

&3 — KOe(ill€HT aepOJUHAMIYHOIO OHOPY NpH
3MiHI HampsSMKy TIOTOKY JHMOBHX Ta3iB 1
3MIIIyBaHHI TOTOKIB Ha BXOHlI B JUISHKY |
TMMOXOY

Pm;j cepeqHsl TyCTHHA TUMOBHX Tra3iB Ha

connection point can be determined as sum of

the individual resistances of a cross-section
constriction (see no. 6 and 8, respectively, of EN

13384-1:2002, Table B.8) and a connection
A

|

point v j

Where:
Casj pressure resistance coefficient for change in
flue gas direction and mixing at the area of flue

gas inlet j in chimney segment j

pmj average density of the flue gas in chimney
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JUISHIT TUMOXOY |, Kkr/m®
Wmj — cepeHs HIBUAKICTh IUMOBMX Tra3iB Ha
JUISHIN THMOXO.Y |, M/C

7iyj — MacoBa BUTpaTa JUMOBHX TIa3iB

y

3’€IHYBaJIbHOMY €JIEMEHTI j, KI/c
7i1j — MacoBa BUTpaTa JUMOBHX I'a3iB Ha JUISHIII
J IMMOXO1y, Kr/C

Av;

IUIOIA  IIONEPEYHOr0  IEPETHHY

.2
3’€JHYBaJIbHOTO €JIEMEHTY ], M

A - [Jjionia IMoIepeyHoro MnepeTuHy AuMoxony,

2
M

Vi KyT TIAKIIOYEHHS 3 €IHYBaJIbHOTO

€JIEMEHTY 1 TUISTHKU auMoxony, °C
3HaueHHS  Koe(ilieHTy  aepoJMHAMIYHOTO
OIOpY, SIKi BUKOPUCTOBYIOTHCS B PO3PaxXyHKY,
IPYHTYIOTBCSI NPUITYIICHHI, MiX

Ha o

OKpEMUMH TOYKaMHU 3’€JHAHHS
TEIJIOTEHEPATOPiB HEMA€E HiIKUX MEPELIKO/I.

Ile nocsAraerscs BIANOBIAHUM  PO3ALICHHAM
TOYOK  3’€¢AHaHHA  ab0  BUKOPHCTAHHSAM
[IEPEropoOK.

Pucynox 4 — Brpartu tHCKY P23 BHacaigok
3MIHM HANPsAIMKY IOTOKY AMMOBHX TrasiB I

3MIilIyBaHHSI B TO4YLi BXOAYy Yy AISHKY j

segment j in kg/m®

wm; average flue gas velocity in chimney
segment j in m/s

nyj flue gas mass flow in connecting flue gas
pipe j in kg/s

m,j flue gas mass flow in chimney segment j in
ko/s

Ay cross sectional area of connecting flue pipe j
in m?

A cross sectional area of chimney in m?

v,j angle of connection between connecting flue
pipe and the chimney segment in °C

The pressure resistance coefficient values used
in the calculation method presumes that there is
no flow interference between individual points

of connection of appliances.

This may be achieved by adequate separation of
points of connection or by the use of flow
deflectors.

Figure 4 — Pressure loss Py3; due to the
change of flow direction and mixing of flue

gas in the area of the inlet into chimney

AAMOXOIY segment |
Puc [4]
m
? , Pas,
~.. Coaj
2  emmms v,
y
My
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12.2.3.4 KoediuienT onopy notoky (C)

Jlist po3paxyHKy KoediiieHTy ornopy notoky ({)
igmoBiguao 1o 5.10.3.3, EN 13384-1.
BupobHuk Mae HajgaBaTh 3HAYCHHA UL
MPUIAJIB, 10 YHEMOXJIUBIIOIOTE BUHUKHECHHS
3BOPOTHOT'O TIOTOKY B TEIIOT€HEPATOP.

12.2.4 Po3paxyHKOBUH aepoAMHAMIYHUN OIIip
npuIuuBHOTO NoBiTps (Pac)

AeponvHaMIYHUN OMip MPUITMBHOTO TOBITPS

(Pscj) pospaxoByrothcs 3rigHo 3 5.11.4,
EN 13384-1.
AeponvHamMiuHUR ortip (po3pimKeHHs)

HPUIIMBHOTO TOBITPs Pgej oOuncmroeThes 3a

HAaCTYMHOIO (OPMYIIOIO:

Pp.;=Fg;-

ae:

Pgj — MiHIManbHUH, 3asBICHUNA acpOAMHAMIYHHNA
OIlip MPUIUIMBHOTO MOBITPS TeIUIOreHepaTopa j,
ITa

M wej — PO3paxXyHKOBa MacoBa BHTpaTa JMMOBHX
ra3iB TEIJIOT€HepaTopa j, r/c

7 w,j — 3asiBJIE€HA MAacOBa BUTpaTa JUMOBUX ra3iB
TeIUIOreHeparopa j, 1/c

n — eKCIOoHeHTa (MOKa3HUK CTYMNEHsS) ISt
BaplaHTy NOCTaYaHHSI MPUIUTUBHOTO MOBITPS:

— Kpi3b HasiBHUM OTBIp (HANPHUKIIAM, MPUMILICHHS,
Jie BCTAHOBJICHO TEIUIOI€HEpAaToOp 3 OTBOPOM JUIS
MPUILTABHOTO TOBITPs): N = 2

— Kpi3b HasBHI MUIMHU (HANPUKIIAJ, BIKOHHI paMu
B NPUMIIICHHAX 3arajJbHOrO MPU3HAYEHHS): N =
1,5

SKIo B MpUMIIIEHH] 3araJIbHOTO PU3HAYEHHS 10

BXOAY B AUISTHKY DUMOXOMY MIIKIIOYECHO OlLIbIIe

12.2.3.4 Coefficient of flow resistance ()

For the calculation of the coefficient of flow
resistance ({) see EN 13384-1:2002, 5.10.3.3.
Values for devices which positively isolate the
heating appliance to prevent flue gas back flow
shall be supplied by the device manufacturer.
12.2.4 Calculated pressure resistance of the air
supply (Psc;)

The pressure resistance of the air supply (Ps;)
shall be calculated in accordance to EN 13384-
1:2002, 5.11.4.

The calculated (negative) pressure resistance for
air supply Pgcj is calculated with the following

formula:

[Ma. (41)

Where:
Pg; minimum, projected pressure resistance of

air supply for the heating appliance j in Pa

m wej calculated flue gas mass flow for
heating appliance j in g/s

m w; declared flue gas mass flow of heating
appliance j in g/s

n exponent depending on the kind of air

supply:

- in case of an opening (e.g. room for the
heating appliance with an opening for air
supply):n=2

- in case of slits (e.g. window frame in living
rooms): n=1,5

In case more than one heating appliance in a

room is connected to the inlet of the chimney
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OJTHOTO TEIUIOTEHEpaTopa, TO CyMa TOTOKY
JTUMOBHUX Ta3iB oOuuciIioeThes 3a (opmymnoro 41

JUISL Miwe,j TA 1w,

13 TEMIIEPATYPA BHYTPIIIHbOI
CTIHKU
Temneparypa BHYTpIIIHBOI CTIHKH Tiop, j Ha

JUISHII j TUMOXOAY OOYMCITIOETHCS 3riaHo 3 5.12,
EN 13384-1 i3 3acTtocyBanHAM popmyn  Tabmuii
3.

Tadbmuusa 3 — @Dopmyan Aasi PO3PAXYHKY

TeMIEPATYP BHYTPIIHBOI CTIHKH HAa KiHLi

segment the sum of the flue gas mass flows

shall be used in formula 41 for riwcj and riw; .

13 Inner wall temperature

The temperature of the inner wall of the
chimney Tigj Of @ chimney segment j shall be
calculated in analogy to EN 13384-1:2002,
5.12 using formulae in Table 3.

Table 3 - Formulae for calculation of inner

wall temperatures at the end of a chimney

AUISTHKH THUMOXOTY segment
TepminoJioris ®opmyan Omuuuus | Terminology
Koedimient (1 (1Y (1 D = Br/m° K | coefficient of
Temionepenadl | kg ; z‘ {y—+: ” | + ‘ ” |+ > _]_10’ - | heat
Ha i Vi AV WA Vo Dhag i @ao transmission at
TUSHI k. the end _
_ ob, j of the chimney
IAMOXOLY, Kobj Tiob,j = Tob,j . . (Tob, i~ Tuo, j] segment
’ kob,'
TeMnepaTypE} Tuoj IMBUCH TAONIHUIIIO 2 fIU(Je gas
AUMOBHX Ta3iB temperature at
Ha' BH'yTpimHiﬁ Olaoj =23, AKIIO Oyab-sKa AUISHKA JUMOXOMY the inner wall
CTIHI Tiob,| pO3TaIIoBaHa 30BHi Tiobj
K

Olaoj =8, AKILNO AUISHKA AUMOXOAY ITOBHICTIO
Hinsnka j <N posTainioBana B OyIiBii

(1/X)0,j=0, K110 AUITHKA JUMOXOJY HE TIOBHICTIO

13071h0BaHA Br/m® K

section j <N

VY BUMaIKy BEHTHJILOBAHOI KOHCTPYKIIii

OOIIMBKY 3 MOBITPSIHUMHU IpolIapkaMu Bix 1 10
Tinsuka j= N 5 cM, MOK€ YCTAaHOBJIIOBATHCS BETUYUHA Olyg =

8.

sectionj =N

O 5,j =23 B yCIX IHIIMX BUNAJIKaX, IPH

B1JICYTHOCTI 130JI41111 BEpXHbOI YACTUHU

JUMOX01y a00 3 ypaxyBaHHSIM pO3paxyHKOBOTO

J0JJATKOBOTO TEPMIYHOTO OTOPY 130JIbOBAHOT Br/m* K

BEPXHBOI YACTUHU AUMOXOY

(1/X)o j= BU3HAUEHHS BIANOBIIHO 10 JOAATKY

A.1l, EN 13384-1
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14 KACKAJTHI MIAKJTIOYEHHS

14.1 OcHoBHi 0Cc00JIMBOCTI MeTOay

PO3pPaxyHKy

PozpaxyHok  0a3yeTbcss ~ Ha ~ BH3HAuYCHHI

pO3MOAITy MAacOBHX IIOTOKIB Yy KOJIGKTOpax

(pucynok  5),

BHUKOHYBATHCA

Ipu ObOMY IIOBHMHHA

yMOBa  pIBHOBarm  THCKY
(bopmyna 42) Ha KOKHOMY BXOJi JTUMOBHUX
ra3iB Ha JIUISIHKY KOJEKTopa. SKmo momiOHui
po3mnoain OyB BH3HAYEHWMW, CIIJ MiATBEPIUTH
HACTYIIHI TPH YMOBHU:

1) macoBa BuTpara AuMoBHUX rasis (Gopmyau 45
146)

2) XapaKTepUCTUKa TUCKY JJI MiHIMaJIbHOI TSITU
a00 MaKCHMMaJbHOTO

(bopmysu 47 a6o 47b Ta 47¢)

HAaAJIUIIKOBOTO  THCKY

3)XapakTepucTUKa THUCKY JUIS MaKCHMAJIbHOI
TArTM a00 MIHIMQJIBHOTO HAJJHUIIKOBOTO THCKY
(bopmynu 47a a6o 47d)

4)xapaktepucTrka temmeparypu (popmyia 48)
Bxin/Buxin 1MMOXOAY TPOEKTYEThCS TaKUM
YMHOM, 1100 BIUIMB BITPOBHX HaBaHTaXeHb OYB
HE3HAYHUM.

Tomy 3madenHs P = 0 nmo3BomseTbes He
MpUMaTH JI0 yBaru y popmyiax.

14.2 YMmoBa piBHOBaru THCKY

14.2.1 KackanHi MiaKIIOYEHHS 3 PO3P1IKEHHIM
Jlig KokHOT OUISIHKM j, | KonmekTopa mpu Bcix

peXHMMax eKCIulyaTalii ciiJi BUKOHYBaTH YMOBU

bopmy:

Frein _P?_-'_-{.j.1| =01

NG

o

14 Cascade installations

14.1 Principle of the calculation method

The calculation is based upon determining the
mass flow distribution in the collectors (see
Figure 5) which fulfils the pressure equilibrium
condition (formula 42) at each flue gas inlet to
each collector segment. After such a distribution
has been found three requirements shall be

verified:

(1) the mass flow requirement (formulae 45 and
46)

(2) the pressure requirement for minimum
draught or maximum
(Equation 47 or 47b and 47c)

(3) the pressure requirement for maximum

positive  pressure

draught or minimum positive pressure (Equation
47a or 47d)

(4) the temperature requirement (Equation 48)
The inlet/outlet construction is assumed to be
designed in such a way that wind effects are
minimised.

Consequently P_ = 0 and is omitted from the
formulae.

14.2 Pressure equilibrium condition

14.2.1 Negative pressure cascade installation
The following formulae shall be fulfilled for
each collector segment j,I at all relevant working

conditions:

Ia. (42)

Prcji=Pzj+ Y (Bycjn—Prcjn)

n=I

(43)
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Precj) =Pwe,j) T Pvji + T

aec:

— TATa HA BXOJlI JWMOBHX Ta3iB Yy

Pzcji
TISHKY j,1 KonekTopa, [1a

Phc,jn — TeopeTndHuii Tira, CTBOpeHa e(peKToM
JUMOXOJly Ha JUISHII j,n KoJiekTopa, I1a

Prcjn — aepoauHaMi4HUI omip Ha AUISHLI j,n

kosnekTopa, Ila

Pwcjl — po3paxyHKoBa Tsra TeIIOreHepaTopa
3,1, Tla
P v, — pO3paxyHKOBUI aepoJMHAMIYHUI OMip

3’€THYBAJILHOTO €JIEMEHTY Terutoreneparopa J,l,

IIa

Pgcjl — PO3paxyHKOBUI acpOJUHAMIUHUM OIip
NPUIUIMBHOTO MOBITPs Temioreneparopa j,1, Ila
Pzecji — ZOIycTMMa TAra Ha BXOJI JMMOBHX
ra3iB y IUISHKY J,| konekTopa, [la

Pz — Tsra Ha BX0Ji AMMOBUX rasiB y AUISHKY ]

numoxony, Ila

NC; — KUIBKICTb TEIIOreHepaTopiB,
MIJKITI0YEHHX 10 KOJIEKTOPA j.

Pucynok S — IIpukiaax KackaaHoOro
NiAK/JII0YeHHSA Ta HyMepallisi

TEIJIOTeHEePATOPIB il JiIHOK KOJIEKTOpa

Puc [5]
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: Ia. (44)

Pzcji draught at the flue gas inlet into the
collector segment j,I in Pa

Phc,jn theoretical draught due to chimney effect
in collector segment j,n in Pa

Prcjn pressure resistance of the collector

segment j,n in Pa

Pwc,j, calculated draught of the heating appliance
J,lin Pa
P vji calculated pressure resistance of the

connecting flue pipe of the heating appliance j,I

in Pa

Pgcji calculated pressure resistance of the air
supply for the heating appliance j,I in Pa

Pzecji required draught at the flue gas inlet into
the collector segment j,1 in Pa

Pz; draught at the flue gas inlet to the chimney
segment j in Pa

NC; number of heating appliances of the
collector j

cascade

Figure 5 Example of

arrangement and numbering of heating

appliances and collector segments
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_.6 + 4
[T |/
Y ———s ' L
0 PB,q
6 5 el 3
Key
1 Jumoxin 1 Chimney
2 Jlinsuka Koyekropa j,l 2 Collector segment I
3 Temnoreneparop j,1+1 3 Heating appliance j,1+1
4 TenyorenepaTop j,p 4 Heating appliance j,p
5 Teruoreneparop j,2 5 Heating appliance j,2
6 Terutoreneparop j, 1 6 Heating appliance j,1
7 3’eIHYyBaJIbHUI €JICMEHT 7 Connecting flue pipe
8 Jlinsanka xonekropa j,1 8 Collector segment j,1

o 14.2.2 Positive pressure cascade installation
14.2.2 KackagHi migkIrOYeHHs 3 HAUIAIIKOBUM

TUCKOM
The following equations shall be fulfilled for
Jig KokHOT OUISIHKM J, | KomekTopa mpu Bcix
‘ each collector segment j, | at all relevant
peKUMax CKCITyaTalll IMOBHMHH1 BUKOHYBATHCA i .
working conditions:
YMOBH HAaCTYITHUX (HOpMYyIT:

P70eC ;.1 _PEOC._].I‘ =01

ITa. (44a)
NGj .
Proci1=Pzoi+ . [.PR.C:j_.n ~Pyc ia
n=/ , I1a. (44b)
P70eci1 = Pwocj1 — v i1 — Pl
, ITa. (44c¢)

53



ne:

Pzoc,j| — HaJJIMIIKOBUH TUCK HA BXOJ1 JUMOBUX
rasiB Ha JiISHKY | KoyekTopa, |, ITa

Phcjn — TeopeTndHa TAra, CTBOpeHa €(pEKTOM
JTMMOXO/1y, Ha UISHIN KoJiekTopa |, N, [Ta

Prcjn — aepoauHaMIUYHMH OIIp THCKY Ha
JiAHI KoJIeKTopa |, N, I1a

Pwoc,j,| — pO3paxyHKOBHIA Iepenas
HAJUTMIIKOBOTO THCKY Terioreneparopa j, |, I1a
Pvjl — po3paxyHKOBUH aepoAMHaMIYHHUN OIip
3’€THYBAJILHOTO €JICMEHTY TeIuioreneparopa |, I,
ITa

Pgcjl — PO3paxyHKOBUI aepoJMHAMIYHUN omip
MPUILUTABHOTO MOBITPsI TemyioreHeparopa j, I, Ia
Pzoecji — MakcUManbHHH Iepenaja THUCKY Ha
BXO/JIl ITMMOBHUX ra3iB Ha IUIIHKY KojekTopa j, I,
ITa

Pz0,j — Ha[UIMIIKOBUH TUCK HA BXOA1 Ha AUISHKY
auMoxogy j, IMa

NCj — KUIBKICTb TEIJIOreHepaTopiB,
MJIKJIFOYEHHUX JI0 KOJIEKTOPA ]

14.3 Bumoru MacoBoi BUTPaTH

®opmynu 45 Ta/abo 46 BUKOPUCTOBYIOThCS IS
BCiX yMOB ekcrutyaTaiii (3rigHo 3 5.6).

JIJIS KOXKHOTO TIPAITIOI0YOro TEIUIOTeHEepaTopa,

yMOBHa a00 MiHIMaJbHa TEIUIOBA IOTYXXHICTh

OOUYUCITIOETHCH:

I”‘ﬂ.‘:_J_L = Ny,

IS BCIX TeIJIOTeHepaTopiB, 110 HE

nepedyBaloTh B eKCIUTyaTallii i€ mpaBuIIo:

3.l

where

Pzoc,j1 positive pressure at the flue gas inlet into
the collector segment j, I in Pa

Phc,jn theoretical draught due to chimney effect
in collector segment j, n in Pa

Prcjn pressure resistance of the collector
segment j, n in Pa

Pwoc,j calculated positive differential pressure
of the heating appliance j, | in Pa

Py, calculated pressure resistance of the
connecting flue pipe of the heating appliance j, |
in Pa

Pgcji calculated pressure resistance of the air
supply for the heating appliance j, | in Pa

Pzoecji maximum differential pressure at the

flue gas inlet into the collector segment j, | in Pa

P20, positive pressure at the inlet of the chimney
segment j in Pa

NC; number of heating appliances of the
collector j

14.3 Mass flow requirement

Equation 45 and/or 46 shall be verified for all
relevant working conditions (see 5.6).

For each heating appliance in operation at

nominal or minimum heat output:

(45)

, Kr/c.

and for each heating appliance out of action:

1 E— )
Wepl | Kr/c. (46)
ze: Where:
Tiwej,| — po3paxyHKoBa MacoBa BHTpata rmji calculated mass flow of the heating

TerioreHeparopa j,l, kr/c
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mw, ji — 3asdBJI€Ha MacoBa BUTpaTa JAUMOBHX
rasiB TeruioreHeparopa j,l, kr/c

SIKIo 3amoOLKHMM KjalaH BMOHTOBAHMH, TO
OIip TMOTOKY pIBHUM HYJIIO, MPH BiACYTHOCTI
JIOJIATKOBUX JIAHHX.

14.4 BuMOTrH THCKY

14.4.1 Jlumoxoau 3 pO3PIIKEHHSIM

Jis  po3paxyHKy pO3pIIKEHHS Y BHUIAAKY 3
T AKITFOYEHHSM,

KaCKaJHUM J0JaTKOBO

HEOOXITHO TMepeBipUTH, MO0 PO3PIIKEHHS

(tstra) y xonektopi (Pzcji) Oyno Ginpmmm abo
JOPIBHIOBAJIO PO3PIIKEHHIO B TPUMIIICHHI, Y
SAKOMY BCTaHOBJICHO TETUIOTEHEePaTOp.
[lepeBipka XapakTEpUCTHK THCKY IPOBOIUTHCS
324 yMOB, fKI JIIOTb JJIsl  TEpeBIpKU
XapaKTEepUCTHK MacoBoi BUTpatu (3rigHo 3 14.3

Ta 14.6). Jlng 1poro 3acTOCOBYIOTHCSI HACTYIIHI

bopmynu:
Pzcj12=Pgeja.
ae:
Pzcji — Tsira Ha BXOJl y AUISHKY KoJekTopa J,l,
ITa
Pgcj| — pPO3paxXyHKOBUH aepoAMHAMIYHHI OIip

NPUIUTMBHOTO TIOBITPS TeruioreHepatopa .l
(muB. 12.2.4), ITla

3a noTpebu, 101aTKOBO HEOOX1IHO MEpPEeBIPUTH,
mo6 po3pimkeHHs (Tsra) y KoaekTopi (Pzcmax,j1)
Oyl0 MEHIIUM abo JOpPiBHIOBAJIO MAaKCUMAIILHO
pomyctuMilt  TA31  (Pzecmaxjl), SIKY CTBOPIOE

teroreneparop. @opmyna (47a) mie mas BCixX

CKCIUTyaTaIlifHUX pekuMiB (3rigHo 3 5.6).

IlepeBipka XapakTepUCTUK THUCKY HPOBOIUTHCS
y KOXHOMY OKPEMOMY BUMAAKy OOYHCIEHHS 3

ypaxyBaHHSIM pO3PAaXOBaHUX IaHUM CIIOCOOOM

m w, j1 declared mass flow of the heating
appliance j,I in kg/s

Where a damper is applied, flow resistance shall
be taken as O unless additional data are
available.

14.4 Pressure requirements

14.4.1 Negative pressure chimneys

For negative pressure cascade installations it has
to be additionally checked that the negative
pressure (draught) in the collector (Pzcj,) is
more than or equal to the negative pressure in
the room where the heating appliance is placed
at calculated draught conditions for air supply.
The check on the pressure requirement shall be
done using the same conditions as specified for
the check on the mass flow requirement (see
14.3 and 14.6). The following relations shall be

verified:

Ia. 47

Where:

Pzcji draught at the inlet into the collector
segment j,l in Pa

Pgcji calculated pressure resistance of the air
supply for the heating appliance j,1 (see 12.2.4)
in Pa

If required it has to be additionally checked that
the negative pressure (draught) in the collector
(Pzcmax,jy) 1s less than or equal to the maximum
allowed draught (Pzecmaxji) caused by the
heating appliance. The relation (47a) shall be
verified for all relevant working conditions (see
5.6).

The check of this pressure requirement shall be
done with a separate calculation using the newly

calculated flue mass flows that fulfil the pressure
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MacoBMX  BHTpaT JAMMOBUX  Ta3iB,  sKi
3aJ0BOJIBHAIOTE ~ BHMOIM, HEOOXIOHI  JIf
3a0e3neYeHHs piBHOBaru THUCKY npu

TeMIIepaTypi 30BHIIIHBOrO MOBITpst T = 258,15
K (tL = -15°C, 3rimzno 3 EN 13384-1).

NG .

equilibrium conditions at an external air
temperature of T, = 258,15 K (t. = -15 °C, see

EN 13384-1).

PZCmax.j.l = PZ.j + Z (H-IC'.j.n _BR.C'.j.n .}E P\T.-"max.j.]. +P\-’.j.l +PBc.j.1 = PZeCmax.j.l

n=/

ne:
Pzcmaxjl — MakcHUMallbHa TAra B TOYIl BXOIY
JUMOBHX Ta31B Ha IiIsSHIN Konekropa j,1 Tla

Pz; — Tara B Toulll BXOJy AMMOBHX TIa3iB Ha
OUISTHIN uMoxony j, [a

Phcjn — TeopeTHyHa TAra, CTBOpeHa €(peKTOM
JUMOXOJly Ha AUIAHIII KojekTopa j,n, [1a

Prcjn — aepoauHaMiuHMM omip Ha IUIAHIL

KoJieKTopa j,n, [1a

Pwmax,j| — MaKCMMaJIbHa TATra TEIJIOreHepaTopa
j, I, Ta
Pvjl — po3paxyHKOBUH aepoAMHaMIYHMNA OIMip

3’€JHYBaJIbHOTO €JIEMEHTY TeIUIoreHeparopa j, |,
Ila

Pgcji — pO3paxyHKOBUH aepoJuMHaMIUYHUIl omip
NPUIUIMBHOTO TIOBITPSL TeIUIOreHeparopa j,l,
(3rimno 3 12.2.4), Ia

Pzecmaxjl — MaKCHMalabHO IOIMYCTHMa Tsira B

TOUIll BXOJAYy JMMOBUX Ta3iB Ha MJUISHKY
KosekTopa j, I, ITa

Nc, — KUIBKICTh TEIJIOT€HEepaTopiB, Kl

TTIJIKJTFOYEH] 10 KOJIEKTOPA |
IpumiTka. 3Hauenns Pycj, Ta Prejn y opmynax (43) Ta (47a)
3a3BUYall BiIPI3HAIOTHCS, Yepe3 pi3Hi yMOBH.

14.4.2 Jlumoxoau 3 HaJIMIIKOBUM THCKOM
Jlnst  po3paxyHKY HQIJIWIIKOBOTO THCKY Yy

BHTAJIKY 3 KacKagHUM M IKTIOYESHHAM

JOJJaTKOBO  HEOOXITHO  TMEpeBipUTH, 100
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, Ia. (47a)

where

Pzcmaxji maximum draught at the flue gas inlet
into the collector segment j,l in Pa

Pz; draught at the flue gas inlet to the chimney
segment j in Pa

Phc,jn theoretical draught due to chimney effect
in collector segment j,n in Pa

Prcjn pressure resistance of the collector
segment j,n in Pa

Pwmaxji maximum draught of the heating
appliance j, | in Pa

Py, calculated pressure resistance of the
connecting flue pipe of the heating appliance j, |
in Pa

Pgcji calculated pressure resistance of the air
supply for the heating appliance j,1 (see 12.2.4)
in Pa

Pzecmaxj maximum allowed draught at the flue

gas inlet into the collector segment j, | in Pa

Ncj number of heating appliances of the
collector j

NOTE The values of Pygj, and Pgrcj, in Equations (43) and

(47a) are normally different because the conditions are different.

14.4.2 Positive pressure chimneys
For positive pressure cascade installations it has
to be additionally checked that the maximum

positive pressure in the connecting flue pipe and



MaKCUMaJILHUHU HaUIMIIKOBUN THUCK y
3’€THYBAJIbHOMY €JIEMEHTI Ta y KOJICKTOpi OyB
HE OULIBIIMM HIK THCK ISl JIBOX IPHUCTPOIB.
[TepeBipka XapaKTEPUCTUK TUCKY MPOBOJIUTHCS
M0 CXOXKMX YMOBaX, fIKi JIIOTh Ui TEPEBIpKU
XapaKTEPUCTUK MacoBOi BUTpaTu (3rigHo 3 14.3
ta 14.6). Ilpyu 1BOMY BHKOPHUCTOBYIOTHCS

HacTynHi Gopmyu:

Pzocj < Pzc excess:

I:)ZC excess + I:)V,j,l < I:)ZV excess »

ne:

Pzocj — HaUIMIIKOBUM THCK B TOYIl BXOXY
JMMOBHX Ta3iB Ha IUIAHKY | aumoxoy, Ia

Pvjl — po3paXxyHKOBHUH aepoAMHaMIYHHUN OIMip
3’€IHYBAJILHOTO EJIEMEHTY JUISHKH KOJIEKTOpa j,
I, T1a

PzC excess — MaKCUMaIbHHUM JTOMYCTUMUN THUCK 3
KoJIekTopa, [1a

P2V excess — MAaKCUMaJIbHUI JTOMYCTUMHUHN THCK 31
3’€ITHYBaJIBLHOTO €JeMeHTy, [la.

3a notpelu, 10JaTKOBO HEOOXIAHO MEPEeBIpUTH,
HAJTUIITKOBHUH KOJIEKTOp1

00 TUCK Y

(Pzocminj)) Oy Oimpmmm  abo  JTOPiBHIOBAaB

MIHIMQJIBHO  JOMYCTUMOMY  HaJTHIIIKOBOMY
TUCKY (Pzoce min,1)s CTBOPEHOMY
terioreneparopom . Gopmyna (47d) nie mus

BCIX eKCIUTyaTalliftHUX pexuMiB (3riHo 3 5.6).
[MepeBipka XapakTEpPUCTHK THUCKY MPOBOIUTHCS
y KOXXHOMY OKPEMOMY BHMAJIKy PO3paxyHKY 3

ypaxyBaHHSM pPO3PAaxOBaHUX JaHUM CIIOCOOOM

MacoBMX  BHTpaT JAUMOBUX  Ta3iB,  sKi
3aJ0BOJIBHAIOTh ~ BHMOI'M, HEOOXimHI  JJIf
3a0e3meyeHHs piBHOBaru THUCKY npu

TeMIIeparypi 30BHIIIHBOrO MOBITPst T = 258,15

K (t. = -15 °C, 3rigno 3 EN 13384-1).

in the collector is not higher than the excess
pressure for which both are designated. The
check on the pressure requirement shall be done
using the same conditions as specified for the
check on the mass flow requirement (see 14.3
and 14.6). The following relations shall be

verified:

I, (47b)

ITa. (47c)

where

Pzoc,j positive pressure at the flue gas inlet to the
chimney segment j in Pa

Py, calculated pressure resistance of the
connecting flue pipe of collector segment j,I in
Pa

P2¢ excess IS the maximum allowed pressure from
the designation of the collector in Pa

P2v excess IS the maximum allowed pressure from
the designation of the connecting flue pipe in Pa
If required it has to be additionally checked that
the positive pressure in the collector (Pzocmin,j1)
is more than or equal to the minimum allowed
positive pressure (Pzoce minj1) caused by the
heating appliance. The relation (47d) shall be
verified for all relevant working conditions (see
5.6).

The check of this pressure requirement shall be
done with a separate calculation using the newly
calculated flue mass flows that fulfil the pressure
equilibrium conditions at an external air
temperature of T = 258,15 K

(tL = -15 °C, see EN 13384-1).
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NG

P7ocmin g1 =Fzoi+ Z {-PRC:.j.n ~Pucin )= Pyomin il = FBejl ~ v j1 = Pzocemin il

n=i

Ie:
Pzocminj) MIHIMaIbHMI HAJIMIIKOBUN THCK B
TOYIll BXOAY JWMOBHUX Ta3iB Ha JUISHKY

KozekTopa j,1, Ila

Pzocemin,j,| MIHIMalIbHUH Hepenaj TUCKY B TOYII
BXOJly JMMOBHX Ta3iB B IUISHKY KoJjekropa j,l,

IIa

Phcjn TeopeTHYHa Tsra, CTBOpEHa e€(EeKTOM

JUMOXOJy Ha JUISHII KoJeKTopa j,n, [1a

Prcjn aepoMHaAMIYHUN omip ISTHKA
KoJekTopa j,n, I[la
Pwominj| MiHIMaJIbHUH nepenag  THUCKY

Teroreneparopa J,1, [1a

Pgcjl PO3paxyHKOBUH aepoAMHAMIYHUI OIHip

MPUILIMBHOTO MOBITPA TeIIoreHeparopa j,l, I1a

Pvjl pO3paxyHKOBHH aepoJWHAMIYHHN OIIp
3’€JHYBaJIbHOTO €JIEMEHTY AUISHKH KOJIEKTOpa
3.1, Tla

IpumiTka. 3auenns Pycjn Ta Prejn Y dopmynax 44b Ta 47d

3a3BHYA BiIPI3HAIOTHCS Yepe3 pi3Hi YMOBH.

14.5 TemnepaTypHi BUMOTH

®opmyna 48 moBuHHAa OYyTH TepeBipeHa MpU
BCIX pexxuMax ekcrutyaraitii (3rigHo 3 5.6).
[epeBipka XapakTEepUCTHKH THCKY TIPOBOIUTHCS
Yy KOXXHOMY OKPEMOMY BHITQJIKy PO3PaxyHKY 3

ypaxyBaHHSM pPO3PaxOBaHUX TaHUM CIIOCOOOM

MacoBMX  BHTpaT JAMMOBUX  Ta3iB,  sKi
3aJ0BOJIBHAIOTE  BHMOTHM, HEOOXIOHI  JIs
3a0e3meyeHHs piBHOBaru THUCKY npu

TEeMIEepaTypl 30BHIITHLOTO MOBITPS T = T .
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, Ma. (47d)

where

Pzocminj Minimum positive pressure at the flue

gas inlet into the collector segment j,I in Pa

Pzoceminji minimum differential pressure at the

flue gas inlet into the collector segment j,l in Pa

Prc,jn theoretical draught due to chimney effect

in collector segment j,n in Pa

Prcjn pressure resistance of the collector

segment j,n in Pa

Pwominji mMinimum differential pressure of the

heating appliance j,I in Pa

Pgcji calculated pressure resistance of the air
supply for the heating appliance j,I in Pa

Py, calculated pressure resistance of the
connecting flue pipe of collector segment j,l in
Pa

NOTE The values of Pycj, and Pgejn in Equaions (44b) and
(47d) are normally different because the conditions are

different.

14.5 Temperature requirement

The relations 48 shall be verified for all relevant
working conditions (see 5.6).

The check of the temperature requirement shall
be done with a separate calculation using the
newly calculated flue mass flows that fulfil the
pressure equilibrium conditions at an external air

temperature of T = Ty,.



Tiobj1 = Tgj1 . K.

ne:

Tiobji — TemIepaTypa BHYTpPILIHBOI CTIHKMA Ha
KIHIIl JUTSTHKA KoJiekTopa j,1, K

Tgj) — TeMmmepaTypHa MeXa Ha JUISHII
Kosekropa j,1 , K

TemneparypHa mexka Tgj| Il CyXOro pexumy
eKcIuTyaTartii JIOPIBHIOE TeMIeparypi
KOHJeHcall Tgpj| AMMOBHX Ta3iB (auB 8.6): Ty
= Tsp,j’| .
Temneparypna Mexa Tgj Ad  pexumy
eKCIUTyaTallii MPUCYTHOCTI BOJIOTH JOPIBHIOE
TeMIeparypi 3amep3aHHs Boau: Tgj = 273,15 K.
14.6 Xix po3paxyHky

Xia po3paxyHKy 3TiIHO 3 5.6.
147 Tuckm Ha BHXOAI 3’€IHYBAJBHOIO
eJleMeHTy Ta THCKH B TO4Yli BXOAy Ha
AUIAHKY KOJIEKTOpa

14.7.1 Tucku B Toulll BXOAY JUMOBHX ra3iB Ha
ninsHKY Konektopa (Pzcj1abo Pzocj)

14.7.1.1 Tsara

Mi"iMaJibHa Ta MaKCHUMajbHa TAra Ha BXO.Il
ninsakn  konekropa I (Pzcji Ta Pzcmaxji)
obuncoeThes 3a popmynamu 43 ta 47a.
14.7.1.2 HagmumkoBui THCK

MakcumanpbHUN Ta MIHIMAJIBHUA TIepenasn
THCKY Ha BXOJi IiIsHKN Konekropa |,| (PzocjiTa
Pzocminj,1) o0uncioeTses 3a hopmynamu 44b Ta
47d.

14.7.1.3 Tsra, ctBopeHa e(heKTOM TUMOXOY Ha
ninsHLi Konexropa (Puycji)

Tara, ctBopeHa edexkrom aumoxony Pucji Ha
O0YUCITIOETECA 32

mainsHIl - kojekTopa |l

hopmyroro:

(48)

Where:

Tiobj) temperature of the inner wall of the
collector segment j,I at the end in K

Tg,j, temperature limit for collector segment j,| in
K

The temperature limit T, suitable for operating
under dry conditions is equal to the condensing
temperature Tsp ;1 Of the flue gas (see 8.6): Ty =
Tspjl

The temperature limit Tg;, suitable for operating
under wet conditions is equal to the freezing
point of water: Ty = 273,15 K.

14.6 Calculation procedure

For the calculation procedure see 5.6.

14.7 Pressures at the outlet of the connecting
flue pipe and pressures at the inlet of the
collector segment

14.7.1 Pressure at the flue gas inlet into the
collector segment (Pzc 1 0r Pzoc,j1)

14.7.1.1 Draught

The minimum and maximum draught at the inlet
of the collector segment j,I (Pzcji and Pzcmax;,)
shall be calculated using Equations 43 and 47a.
14.7.1.2 Positive pressure

The maximum and minimum differential
pressure at the inlet of the collector segment j,I
(Pzoc,ji and Pzocminji) shall be calculated using
Equations 44b and 47d.

14.7.1.3 Draught due to chimney effect in the
collector segment (Puc )

The draught due to chimney effect Pycj in
collector segment j,I shall be calculated with the

following formula:
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PHC,j,l = HC,j,l'g' (pL -

ne:
Hcji — edexTuBHa BHCOTa AUISHKH KOJEKTOpA
3L M

9,81,

J — NIPUCKOPEHHS BUIBHOIO MHaaiHHSA =
M/c?

pL — TYCTHHA 30BHIITHHOTO TOBITPA, Kr/M>
pmcjl — CepenHs IyCTUHAa JUMOBUX Ia3iB Ha
nutstH 1, Kr/m®

14.7.1.4 AeponuHaMmiyHUK Omip Ha IISHII
kosnekropa (Prcj)
Aepoaunamiunuii  omip Pgrcj Ha AuIgHII
KoJekTopa j,I oOYHCIIOETBCS 3a HACTYIHOIO

dbopmyIIoIO:

Lg i) ) Pme,

o P mC,j,|
+ § geil

Dne jl : J 2

Re,j) =S| Vo)

ac:

3MiHa BHACIIZIOK 3MIHHU

Pecji — THCKY

IIBUIKOCTI AMMOBHX Tas3iB Bl JIUISHKH
KoJiekTopa j,1 no aunstaky j,1+1, Tla

Piscji ~— BTpaTM THUCKY MpH 3MiIIyBaHHI
JUMOBHMX Ta3iB B TOYIll BXOJy Ha AUISHKY
KoziekTopa j,1+1, I1a

Sg — aepoauHAMIYHUN KOSPIIIEHT OS3MeKH;
Seccj) — aeponuHaMiuHUil KoedillieHT Oe3mexku
MpH 3MiHI THCKY BHACHiJIOK 3MiHH IIBHJIKOCTI
aumoBHUX Ta3iB (Sggcjl = Sg mpu Pecji > 0;
Seac,ji = 1 mpu Pgc ;< 0), -

Semcj| - aeponuHaMiYHUN KoeQilieHT Oe3nexku
IIPU 3MiHI TUCKY BHACII/IOK 37MTTS MOTOKIB

(S emcj) = Se mpu Piscji > 0; S emcji = 1 mpu
P13cji1<0), -

wc,j) — KoedIIeHT TepTd AUMOXOLy Ha JUISHII

KoJekTopa 1,1 , -
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HmC‘}‘

me,j,l) , I1a. (49)

Where
Hcj, effective height of collector segment j,1 in
m

g acceleration due to gravity = 9,81 in m/s?

pu density of external air in kg/m?

pmc,j,) average density of flue gas in section j,I in
kg/m®

14.7.1.4 Pressure resistance in the collector
segment (Prc,,)

The pressure resistance Pgrcji in collector
shall

following formula:

segment j,l be calculated with the

i+ Seme.jifac) + Sece jifee.

, IMa. (50)

Where

Pcc,ji change of pressure due to change of flue
gas velocity from collector segment j,I to section
J,I+1inPa

P1scji pressure loss due to mixing of flue gas in
the area of the inlet into collector segment j,I+1
in Pa

Se flow safety coefficient -

Secc,ji flow safety coefficient for change of
pressure caused by change of velocity of the flue
gas (Seccji = Se for Pacj) > 0; Sescji = 1,0 for
Pccji<0) -

Semcji flow safety coefficient for change of
pressure caused by flow passing a connection
(Semc,ji = Se for Piscji > 0; Semcji = 1,0 for
P13cji<0) -

wc, coefficient of friction of the flue of the
collector segment i,| -



Lc,j — IOBXKMHA IUISHKU KOJeKTopa j,l, M

Dncji — BHYTpIIIHIA €KBIBaJICHTHUH JiaMeTp
TISTHKH KOJIeKTopa j,1, M

2CcjI — cymMa KoOe(]iLli€HTIB aepoAMHAMIYHOIO
OTIOpy IUISHKH KoJeKkTopa j,l , -

pmcjl — CEpeiHs TyCTHMHAa JIUMOBUX Ta3iB Ha
JISHII KOJIeKTopa j,l, Kr/m®

Wmc,j| — CepelHs LBUIKICTh IMMOBHUX Ia3iB Ha
JUTSTHIT KoJIeKTopa j,1, M/c

Ha ocranniit ginguui xonekropa j,NCj (Bxin y
IMMOX1/l) BHKOPUCTOBYETbCS 3HAUCHHs Po3j
3aMicTh 3HaYeHHA P 13cjnci.

ne:

P23j — BTpaTn TUCKY  BHACHIIOK 3MIHHU
HampsIMKy ¥ 3MilIyBaHHS JUMOBHUX Ta3iB Ha
IUIONII BXO1 B IUISHKY j numoxoxy, Ila
14.7.1.4.1 ExBiBaJleHTHa IIOPCTKICTb  JUIS
BHYTPIIIHBOI CTIHKM (IUISHKM KOJIEKTOpa Ta
3’€JHYBaJIBLHOTO €JIEMEHTY)

Po3paxyHOk ekBIBaJ€eHTHOT WIOPCTKOCTI JIst
BHYTPILUIHBOI CTIHKM (JUISHKM KOJIEKTOpa Ta
3’€IHYBAJILHOTO €JIEMEHTY) MPOBOJIUTHCS 3T1THO
3 tabnuueto B.4, EN 13384-1.

14.7.14.2

Koeopiuientn  aepoaMHAMIYHOTO

oropy
Po3paxyHOK KOE(Qili€HTIB aepoAMHAMIYHOTO
OTIOpY IPOBOAUTHCSA 3TiHO 3 Tabmuiero B.7, EN
13384-1.
147143 3wmiHa THCKY BHACIIJIOK 3MiHH
MIBUKOCTI TUMOBHX Ta3iB (Pecjj)

PospaxyHOK 3MiHM THCKYy JUMOBHX Ta3iB
BHACJIIOK 3MIHM INBUIKOCTI IMMOBHUX TIa3iB
(Pecii)

13384-1.

npoBoauThes 3rimHo 3 5.10.3.2, EN

3MiHa THCKY Pgj B AUISIHKM Konektopa j,1 1o

Lc,, length of the collector segment j,I in m
Dnc,, internal hydraulic diameter of the collector
segment j,1 in m

2Cc, sum of pressure resistance coefficients of
the collector segment j,I -

pmc,j) average density of flue gas in collector
segment j,I in kg/m®

Wmc,j, average velocity of flue gas in collector
segment j,1 in m/s

At the last collector segment j,NCj (to the

chimney inlet) put P23 instead Pisc,nci

Where

P,3j pressure loss due to the change of flue
direction and mixing of the flue gas in the area
of the inlet into chimney segment j in Pa
14.7.1.4.1 Mean roughness value for the inner
wall (collector segment and connecting flue
pipe)

For the calculation of the mean roughness value
for the
connecting flue pipe) see EN 13384-1:2002,
Table B.4.

14.7.1.4.2 Pressure resistance coefficients

inner wall (collector segment and

For the calculation of the pressure resistance
coefficients see EN 13384-1:2002, Table B.7.

14.7.1.4.3 Pressure change in flue gas due to
change of the flue gas velocity (Pcc,)

For the calculation of the pressure change in flue
gas due to change of the flue gas velocity
(Poc,jy) see EN 13384-1:2002, 5.10.3.2.

The change of pressure Pg; from collector
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TUTSTHKY j,1+1 00unciroeTbes 3a Gopmymnor:

_ PmC,jl+1 2

sl T YmCi1T T

Jns ocranHboi aginsHku Kosektopa j,NCj (B

TOYIli BXOJIy IMMOBHX Ta3iB y JUMOX1]):

Pmi 2 PmCiNC

FoC NG =5 Wm) >

Ie:
pmcjl — CepelHs TyCTMHA IUMOBHUX Ta3iB Ha
JUISIHII KOJIeKTopa j,1, Kr/MS

Wmcjl — CepeaHs MBUIKICTh JUMOBUX Ta3iB Ha
JUISTHIT KoJIeKTopa j,1, M/c

Pmj — CepeaHs TyCTMHA JMMOBUX ra3iB Ha
JUISHIT AUMOXOY |, Kkr/m®

Wmj — CepeiHs HIBHAKICTh IMMOBHX Ta3iB Ha
JUISHIT TAMOXOY |, M/C

14.7.1.4.4 Brtpatu THUCKY, IO CTBOPIOETHCS
BHACJIIOK 3MIITyBaHHS B TOYIll BXOAY TUMOBHX
rasiB Ha AUTAHKY Konektopa (Piscj)

Brparn 110

THcKy  Pisji CTBOPIOETHCA
BHACIIIJIOK 3MINTYBaHHS TUMOBUX Ta3iB B TOYIII
BXOJly Ha JIUISHKY KOJIEKTOpa BPaxXOBYIOTHCS SIK
aepoJMHAMIYHUI Omip JUISHKM — KOJEKTOpa
nepes BXOJAOM 1 00UHCITIOIOTHCS 32 HACTYITHUMHU

dbopmynamu:

) Pme j k1
Piacji =613C jl+1 — "

segment j,l to j,I1+1 shall be calculated with the

following formula:

FmCjl 2

WmcC,j)l

, Ia. (51)

At the last collector segment j,NCj (to the

chimney inlet):

;2 .
“WmC,j.NCj

, Ia. (52)

Where:

pmc,j) average density of flue gas in collector
segment j,I in kg/m®

Wmc,j, average velocity of flue gas in collector
segment j,1 in m/s

pmj average density of flue gas in chimney
segment j in kg/m?

wm; average velocity of flue gas in chimney
segment j in m/s

14.7.1.4.4 Pressure loss due to mixing of flue
gas in the area of the inlet of the collector
segment (P13c,j1)

The pressure loss due to flue gas mixing at the
inlet of the collector segment P13 is included in
the pressure resistance of the collector segment
before this inlet and it shall be calculated with

the following formulae:

2
mC,j1+1

: Ia. (53)

2 2 —1
- - | (g ||
S1acji 0,03(1”,1‘”'"1} [mv‘“J ?;-1,62(“40-"'” COS7G 11 --1}0,38 1—5—-/{‘3-”‘1] e

e i+ e i

1 )
B f Ac j1+1 } W\ Y 1+ [

VAR
.2 1 .V,J,| 1
[ )1 me i 11
J
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Ac.j.l+1 <1
For ‘"1"'-.i-1+1 the individual resistance of the

junction shall be determined as the sum of the

A s iy
C,Lj 1 > 1, O < M < 1501 OG < ?/C,}_IT"] < 90°
Ay ji+1 Me i+
pu
Ac. ALY
— <1
Ay j1+1 - S
[Ipu OKpEMHUM oOmlp 3'€IHAHHSA
BU3HAYAEThCS K CyMa OKPEMHX OIOpiB

MOTIEPEYHOr0 NepeTHHy (3rigHo 3 hopmamu Ne 6
i 8, Tabmumi B.8, EN 13384-1) ta 3'eqnanus

Ao _,

Ay j11

ne:

Ac j+1 — ILUIOLIA NTONIEPEYHOr0 NEPETUHY JUITHKU
KoJekTopa j,1+1, M2

Avjl+1 — TIUIOIIA [ONEPEYHOro IEePEeTUHY
3’€JHYBaJIbLHOTO €JeMeHTy j,l+1, M2

Ycjl+1 — KyT 3’€lHAHHA MDK 3 €IHYBaJbHUM
elleMeHTOM j,1+1 Ta ainstHKor0 KojiekTopa j,1+1,
°C

C13c,j1+1 — KOe(DILIEHT aepOJMHAMIYHOIO OIOPY B
TOYII1 3'€eTHaHHSA MIX 3’€JHyBaJIbHUM
eneMeHToM j, 1+1 Ta AUISHKOIO KOJIEKTOpa J,
1+1
pmCjl+1 — CEpelHs I'yCTHHA JUMOBUX ra3iB Ha
JUISHII KoJekTopa j,1+1, Kkr/m®

Wmc,jl+1 — CEpeHs IBUIKICTh AUMOBUX ra3iB Ha
TISHII KoJekTopa j,1+1, m/c

filyjl+1 — MAacoBa BHTpaTa AMMOBUX TIa3iB Yy
3’€IHYBaJIbHOMY €JIeMeHTi j,1+1, Kr/c

Mc, jl+1 — MacoBa BUTpaTa JUMOBHUX Ta3iB Ha
TUISHII KoJiekTopa j,1+1, xr/c

14.7.1.45 Btparu THUCKY BHACIiIOK 3MIHH
HamnpsSMKYy Ta 3MillyBaHHA IMMOBUX Ta3iB B
TOYKI BXOJY Ha AUISHKY qumoxony (Pasj)

JI71st po3paxyHKy BTpaTH TUCKY BHACIIOK 3MIHU

HampsIMKy Ta 3MIIIyBaHHS JIUMOBUX Ta3iB B

individual resistances of a cross-section
reduction (see EN 13384-1:2002, Table B.8,
Acjm _
Ay j1e

shape No. 6 and 8 and a junction

Where:

Acji+1 cross sectional area of the collector
segment j,1+1 in m?

Av j+1 cross sectional area of the connecting flue
pipe j,1+1 in m?

vcji1 angle of the connection between the
connecting flue pipe j,I+1 and the collector
segment j,I+1 in °

Ciac,jl+1 pressure resistance coefficient of the
connection between the connecting flue pipe
J,1+1 and the collector segment j,I+1 -

pmcj+1 average density of the flue gas in
collector segment j,I+1 in kg/m®

Wmcji+1 average velocity of the flue gas in
collector segment j,I+1 in m/s

ny, j1+1 flue gas mass flow in connecting flue
pipe j,I+1 in kg/s

mc, j+1 flue gas mass flow in collector segment
J,I+1in kg/s

14.7.1.4.5 Pressure loss due to the change of flue
direction and mixing of the flue gas in the

area of the inlet to the chimney segment (P23 )
For the calculation of pressure loss due to the
change of flue direction and mixing of the flue

gas in the area of the inlet to the chimney
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TOUIll BXOJY Ha AUIAHKY JuMoxoxy (P23;) 3rigHo
312.2.3.3.

VYV ¢dopmymi 40 3amicte Ay HiACTaBIAETHCS
Ac,jNCj Ta 3aMICTb 7ty j HIICTABISAETLCS 71 j,NC)-
nIe.
AcjNej IUIONIA IONEPEYHOro IEePETHHY
ninsHKH Kosektopa j,NCj, M2

M, jNCj — MacoBa BUTpaTa JAUMOBHX Ia3iB Ha
TUTSTHII KoJiekTopa j,Ncj, Kr/c

14.7.1.5 Tuck Ha BXOIl y AUISHKY AMUMOXOIY
(szj Ta PZmax,j a60 onyj Ta PZOmin,j)

14.7.1.5.1 Tsara

JlJis po3paxyHKy MiHIMAJIbHOT Ta MaKCUMAJIBHOT
TSACM Ha BXOAI y AUIAHKY aumoxoxy (Pz; Ta
Pzmaxj) auB. 12.1.1.

VY dopmyini 35 3amicTh Avj+1  MiACTAaBIAETHCSA
Acj+1Nc Ta 3aMICTh 7ty j+1ITIICTABISAETHCS  7ilc,
j+1, NC.

ne:
Acj+iNcj+1  — TIJIOIIA IONEPEYHOrO IEPETHHY
minsakE Koexropa j+1,NCj+1, m?

7ic, j+1, NCj +1 — MAacoBa BUTpaTa AMMOBHUX ra3iB
Ha finsHi konektopa j+1,NCj+1, kr/c
14.7.1.5.2 HamumkoBuii TUCK

Hns PpO3paxyHKy

MiHIMQJILHOTO Tepenagy TUCKY Ha BXOHAl Y

MaKCHMAaJIbHOTO Ta
ninstHKy aumoxony (Pzojta Pzominj) 1mB.12.1.2.
VY dopmyni 35 3amicTb Ay j+1 MiACTaBIAETHCS
Ac j+1,NC T 3aMICTb 7ity j+1 TIICTaBIAETHCS

7c, j+1,NC
ne:
Acj+inc  —TIIOIIA  TIOMEPEYHOTO  MEPETHHY
ninsHKH Kosiektopa j+1,NC, y M

7ic, j+1,NC — MacoBa BUTpaTa AMMOBHX ra3iB Ha

ninstaIi konekropa j+1,NC, kr/c.
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segment (P3;) see 12.2.3.3.

In formula 40 put Acjncj instead of Ay; and,
rirc jNcj Instead of 7iry

Where:

Acjncj cross sectional area of collector segment
j,NCj in m?

nic, jnc flue gas mass flow in collector segment
J,;NCj in kg/s

14.7.1.5 Pressure at the inlet of the chimney
segment (Pz;jand Pzmaxj Or Pzojand Pzomin,j)
14.7.1.5.1 Draught

For the calculation of minimum and maximum
draught at the inlet of the chimney segment (Pz;
and Pzmaxj) see 12.1.1.

In Equation 35 put Acj+inc instead of Ayj+1 and

mic, j+1, N Instead of 7ty j+1 .

Where:

Acj+incj+1 Cross sectional area of collector
segment j+1,NCj+1 in m?

mc, j+1, ncj +1 flue gas mass flow in collector
segment j+1,NCj+1 in kg/s

14.7.1.5.2 Positive pressure

For the calculation of the maximum and
minimum differential pressure at the inlet of the
chimney segment (Pzojand Pzomin;) see 12.1.2.
In Equation 35 put Acj+1nc instead of Ay j+ and

m C, j+1,NC instead of l’hvyj+l

where

Acjrinc cross sectional area of collector
segment j+1,NC in m?

mc, j+inc  flue gas mass flow in collector

segment j+1,NC in kg/s.



14.7.2 Tucku  gomycTMi  Ha  BUXOAL

3’ennyBanbHOTO eneMeHTy (Pzec 1, Pzeoc,j)

14.7.2.1 lomyctuma Tsira

Homyctuma — 1sra  Pzecjj) Ha  BUXOMl
3’€IHYBaJILHOTO €JIEMEHTY ],l sIBJIsIE COO0I0 CyMy
pO3paxyHKOBOI TArU Pwej Temioreneparopa j,l
Ta PO3PaXyHKOBOIO AEPOAMHAMIYHOTO OHOPY
amoxony Pyji, a Takoxk po3paxyHKOBUil
aepOJMHAMIYHUN OIip MPHUIUIMBHOTO TMOBITPS
Pgc,j,1. LIst Tsira obuncnroerscs 3a popmyiioro 44.
14.7.2.2 JlomycTuMUil HAJJIMIIKOBUN THCK

MakcuManbHUl 1epenaj TUCKY (IOCTYNMHUMN

HAQ/UIMIIKOBUM  TUCK) Pzoecj Ha BHUXOIl
3’emHyBaNibHOTO  eneMeHty |, mpexacraBisie
co0oto Ppi3HUITIO PO3paxyHKOBOTO

Ha UIMIIKOBOTO THCKY Pwocji Temnoreneparopa
J,l Ta cymMH poO3paxyHKOBOIO aepoJMHaMiYHOIO
omopy aumoxony Pyji1 Ta po3paxyHKOBOrO
aepOAMHAMIYHOTO ONOpPY HMPUILTUBHOTO MOBITPS
Pgc,j,1 ra 004MCIIOETECS 3a (hopMyIIoro 44c.
14.7.2.3 Po3paxyHKOBUH aepojuHAMIUHUI omip
3’eaHyBabHOTO eneMeHTy (Py i)
Po3paxynkoBuit aepoMHaMIYHUI omip
3’€IHYBAJILHOTO €JIeMEHTY Py j| 00UHCIIIOIOThCA

3a (hopMyIIOIO:

PV,j,l = PRV,j,l_ PHV,j,l:

14.7.2.3.1 Tsara, ctBopeHa ePeKTOM TUMOXOIY Y
3’eqHyBanbHOMY eneMeHTi (Phvj )

3rigHo 3 5.11.3.2 EN 13384-1.

14.7.2.3.2

3’eAHyBaJIbHOIO ejeMeHTy (Pry; )

AepoauHaMiYHUIH omip

AepoIuHAMIYHHI orrip 3’€IHYBaJILHOTO
eneMeHTy PRryj OOYMCIIOETBCA 3a HACTYIHOIO

¢bopmysoro:

14.7.2 Pressures required or available at the
outlet of the connecting flue pipe (Pzecj.,
Pzeoc,j1)

14.7.2.1 Required draught

The required draught Pz, at the outlet of the
connecting flue pipe j,I is the sum of the
calculated draught Py, of heating appliance j,I
and the calculated pressure resistance of the flue
gas pipe Pyj and the calculated pressure
resistance of the air supply Pgcj, and it shall be
calculated using formula 44.

14.7.2.2 Available positive pressure

The maximum differential pressure (available
positive pressure) Pzoecji at the outlet of the
connecting flue pipe j,I is the difference of the
calculated positive pressure differential Pwoc,
of the heating appliance j,I and the sum of the
calculated pressure resistance of the flue gas
pipe Py iand the calculated pressure

resistance of the air supply Pgc;j, and it shall be
calculated using Equation 44c.

14.7.2.3 Calculated pressure resistance of the
connecting flue pipe (Pv,)
The calculated pressure resistance of the
connecting flue pipe Py, shall be calculated

with the following formula:

ITa. (55)

14.7.2.3.1 Draught due to chimney effect in the
connecting flue pipe (Puv,j)

See EN 13384-1:2002, 5.11.3.2.

14.7.2.3.2

connecting flue pipe (Prv,j)

Pressure resistance of the
The pressure resistance of the connecting flue
pipe Pry; shall be calculated with the following

formula:
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Ry j| = SE“ Pyjl

Dy,

Ilepenan Tucky Pgyj oOuucmoeTses  3a

(GhopMysIOI0 SIK PI3HUI IIBUIKOCTI JTUMOBHX

Ly PV j
il - mV,jl 2
+ E éV‘j,I] 5 vl +Semv,jif23,) + SEGV, TGV
It

, Ila. (56)

The pressure difference Pgy, is due to the

difference between the velocity of flue gas in the

razie y 3’emHyBaJbHOMY eneMeHTi # y connecting flue pipe and in the corresponding
BiJIMIOBITHIH TUISHII TUMOXOY | chimney segment j. It shall be calculated with
the following formula:
PmCjl 2 PV, 2
Fovj) = Wme,jt Wy j
, Ia. (57)
ne: Where:

Sg — aepoHaMIvHUH KoeilieHT Oe3neKn

Secvil — aepoarHaMIuHUN KoedilieHT Oe3nexu
i

MpH 3MiHI TUCKY BHACHiJIOK 3MIHH IIBHJKOCTI

IUMOBHX rasiB Sggy,ji = Sg ipu Py ji> 0; Seev,j

=1,0 npu PGV,j,I <0

SEmMvil — aepoauHaMidHUN KoedilieHT Oe3nexn
i

115 Paacji (Semviji = Se put Pascji > 0; Semvji =

1,0 npu Pzgc“ < O)

Yy, — Koe(ilieHT TepTs qumoxony J,|

Lv,jl — JOBXKHHA 3 €JHYBAIBHOTO €leMEHTY j,l,
M
Dhv,ji — BHYTpIilIHINA €KBIBaJIEHTHUH JiaMeTp

ANMOXoay, M

vl —

3’€IHYBaJIbHOTO

Koe(irieHTIB
(6e3

3MIIIyBaHHS Ha BXOJ1 Y TUMOXI[)

cyma

€JIEMEHTY

oropy
edeKTiB

Pmvjl — rasiB y

cepeqHsl TYCTHHA JIUMOBHX
IUMOXO], KI/M°

Wmv,jl — CEepelHs IIBUAKICTh TUMOBHX ra3iB y
IAMOXO/I, M/C

Brpatu  THCKy Pascji BHacmimok  3MiHH
HaIpsIMKy TOTOKY ¥ 3MIITyBaHHS TUMOBHUX Ta3iB
Ha kosekropa |l

BXOJl Yy  JAUISHKY

O0YHCITIOIOTHCS 32 HACTYITHOIO (hOPMYIIOIO:
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Se flow safety coefficient

Secv,j flow safety coefficient for change of
pressure caused by change of velocity of the flue
gas Secv, = Se for Pgv,j1 > 0; Sggv,ji = 1,0 for
Pov,ji<0

Semvji flow safety coefficient for Pascj (Semvj

= Sg for Pascji> 0; Semv,ji = 1,0 for Pascj < 0)

wv,j, coefficient of friction of the flue gas pipe j,|
Lv,j length of the connecting flue gas pipe j,I in
m

Dhvji internal hydraulic diameter of flue gas
pipe in m

ZCvji sum of resistance coefficients of the
connecting flue pipe (exclusive of the mixing
effects at the inlet to the chimney)

pmvj average density of the connecting flue gas
in the flue gas pipe in kg/m®

Wmv,j1 average velocity of the connecting flue
gas in the flue gas pipe in m/s

The pressure loss Pascj, is due to the change of
flow direction and mixing of flue gas in the area
of the inlet into collector segment j,l. It shall be
calculated with the following formulae:



£Cm,j)

Posc i) =¢a3cj) —

Ayl

iy Vo (v VP [ Ar ey ¥ | i) | Ao
$oacj) =—092) 1- ALY ) SO0 cosygj) —1+08/1- i STE B O N R B 72
’ ieiy) ey ) | LA " Av) ) Avjr) | Ayl

Ae - i (g )
Lo |: Cijl V) ‘ 1 Vil
-'lV,j,I ”:?C,j,l L ”;?C,j,l
Ao Ty i
/C'J'IEW;Oiﬁéto; 0°<ijJS900
Ay j me,j| v
HpI/I B E iR L)
AC.—jJ <1
TSt Ay ;1 OKpeMHii omip 3'€THaHHS
p p it
BU3HAYAETHCS K CyMa OKPEMHX OIOpiB

MIOTIEPEYHOr0 TepeTuny (3rizHo 3 ¢popmoro Ne 6

i 8, tabmuns B.8, EN 13384-1) Ta 3'eqnanms

jd =1
Ay,
ae:
Co3cjl — KOEQILIEHT aepOAMHAMIYHOIO OINOpY
Opu  3MiHI HampsAMKy JAMMOBUX TrasiB i

3MINIIyBaHHI JMMOBHUX Ta3iB HA BXO/Jll B IIJISTHKY
KoJieKTopa j,1

pmcjl — CepenHs IyCTUHA JUMOBHUX ra3iB Ha
JUISIHIT KOJIeKTopa j,1, Kr/m°

Wmc,j| — CepelIHs MIBUIKICTh IUMOBHUX Ta3iB Ha
TISTHII KoJIeKTopa j,1, M/c

7y j,1 — ~MacoBa BHMTpaTa IUMOBUX TIa3iB y
3’€IHYBaJIbHOMY €JIEMEHTI J,1, Kr/C

7ic,j) — MacoBa BUTpaTa JAMMOBHUX Ta3iB Ha
JUJISHIT KOJIeKTopa j,1, Kr/c

Avji — TUOma IONEPEeYHOro  MEPEeTHHY
3’€IHYBAIBHOTO eIeMEHTY j,1, M

Ac | — IIOIIa NONEPEYHOr0 NEPETHHY JUITHKU

KoJIeKTopa j,1, M’

"Wng il

2

: Ia. (58)

N

XCOSYC’”J +

(59)

A

SRR
= <]

Ay il

For the individual resistance of the

junction shall be determined as the sum of the

individual resistances of a cross-section
reduction (see EN 13384-1:2002, Table B.8,

shape No. 6 and 8) and a junction A‘\-’:j-'-

Where:

Cascj) pressure resistance coefficient for change
in flue gas direction and mixing at the area of

flue gas inlet into collector segment j,|

pmc,j,) average density of the flue gas in collector
segment j,I in kg/m®

Wmcji average flue gas velocity in collector
segment j,1 in m/s

ny, j,1 flue gas mass flow in connecting flue pipe
j,lin kg/s

mc, j) flue gas mass flow in collector segment j,|
in kg/s

Ay, cross sectional area of connecting flue pipe
j,lin m?

Acj, cross sectional area of collector segment j,|

in m?
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Yc,j) — KYT 3’ €JHaHHA MiX 3’ €IHYBaJIbHUM
€JIEMEHTOM 1 JIIJITHKOK KosiekTopa J,1, °C
14.7.2.3.3 Koediuieat omopy moroky ()
PospaxyHnok koeoimienty omopy mnotoky (£)
sriguo 3 5.10.3.4, EN 13384-1.

14.7.2.4 AeponuHaMiYHUI OIp TPHUIUTUBHOTO
noBitps (Pgj,)
Po3zpaxynox aepoIMHAMIYHOTO oropy
npuruiuBHOro noBitps (Pgj;) 3rimHo 3 5.11.4,
EN 13384-1.

14.8 Temnepartypa CTiHKH

(Tiobc,jt)

Po3paxyHok TemriepaTypu BHYTPILIIHBOI CTIHKH
(Tiobc ) 3rigno 3 5.12, EN 13384-1.

15 3BAJTAHCOBAHU UM OXIJI

BHYTPIIIHbOI

15.1 Metoa po3paxyHKy

Po3paxyHok  0Oa3yeTbcsi ~ Ha ~ BH3HA4YEeHHI
PO3MOALTY MacoBOi BUTPATH JAWMOBHX Ta3iB y
JUMOXOJIl Ta Ha PO3MOJLII MacoBOi BUTpATH Y
1aXxT1 HOBITPONPOBOY, SIKa 33J0BOJIbHSIE YMOBY
pIBHOBAarm THCKY JJISi KOXXHOI TOYKH BXOJIY
JUMOBHUX Ta3iB B AuMoOXif (pucyHok 6). Ilicns
BCTAHOBJICHHS po3noainy, HEOOX1THO
MiATBEPAUTH BUKOHAHHS TPHOX YMOB:

1) xapakTepHCTHKH MAacOBOi BHUTPATH TUMOBHX
rasiB (popmyna 4 ta 5)

2) XapakTepuCTHKa TUCKY AMMOBHX Ta3iB 3
MIHIMaJIbHOIO

TATOXO Ta MaKCHUMaJIbHUM

HAJJIAIITKOBUM  THCKOM  OOYHCITIOETBCS 32
dopmynamu 61 abo 61a Ta 61b);
3) XapaKkTepHCTHUKA THUCKY MaKCHUMAJbHOI TATH
a00 MIHIMQJIBHOTO  HAJJIUIIKOBOTO  THUCKY
(Popmyna IMomuaka! Inma dopmyaa 0Oyaa
HaBeJeHa MOMUJIKOBO! abo 6d).

4) Xapakrepuctuka remneparypu (popmyna 7).
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vc,j) angle of connection between connecting
flue pipe and the collector segment j,I in deg
14.7.2.3.3 Coefficient of flow resistance ()

For the calculation of the coefficient of flow
resistance ({) see EN 13384-1:2002, 5.10.3.4.
14.7.2.4 Pressure resistance of the air supply
GED)

For the calculation of the pressure resistance of
the air supply (Psji) see EN 13384-1:2002,
5.11.4.

14.8 Inner wall temperature (Tiobc,j,)

For the calculation of the inner wall temperature
(Tiobcj1) See EN 13384-1:2002, 5.12.

15 Balanced flue chimney

15.1 Principle of the calculation method

The calculation is based upon determining the
mass flow distribution of the flue gas in the
chimney and the mass flow distribution of the
supply air in the air supply duct which fulfils the
pressure equilibrium condition at each flue gas
inlet to the chimney (see Figure 6). After such a
distribution has been found three requirements
shall be verified:

1) the mass flow requirements (Equations 4 and
5)

2) the pressure requirement for the flue gas for
minimum draught or maximum positive pressure
(Equation 61 or 61a and 61b)

3) the pressure requirement for maximum
draught or minimum positive pressure

(Equation Error!Reference source not found.a
or 6d)

4) the temperature requirement (Equation 7)



15.2 YMoBa piBHOBaru TMCKy

JIist AMMOXOMAIB 3 PO3PIIKEHHSM HEOOX1THO
BUKOHATH dopmyiu 1, 2 1 3 mpu BCiX peKUMax
eKCIUTyaTallil Uil KOKHOI JUISHKH | JUMOXO.Y,
a TaKOX JIJISl IEPEIyCKHOTO OTBOpY Jutst j = 0.
Jiss  TUMOXOIIB 3  HAQIUIIKOBUM  THUCKOM
HeoOxiHO BUKOHATH (opmyan 33, 3b Ta 3¢ npu
BCIX peXHMMax eKcIUTyaTamii JUIs  KOXHOI
OUISSHKU ] TUMOXO0Ay. AepoAMHAMIYHUHN Omip
NPUIUTABHOTO  TOBITPsSl  TeIUIOreHeparopa |
3’€JHAHOTO 31 30aJJaHCOBAHUM IMMOXOIOM Pgj

O0YHCITIOETHCS 32 POPMYIIOIO:

15.2 Pressure equilibrium condition

For negative pressure chimneys the Equations 1,
2 and 3 shall be fulfilled at all relevant operating
conditions for each chimney segment j and also
at the pressure equalising opening for which j =
0 shall be used.

For positive pressure chimneys the Equations
3a, 3b and 3c shall be fulfilled at all relevant
operating conditions for each chimney segment
j. The pressure resistance for the air supply of
the heating appliance j connected to a balanced
flue chimney Pgc; shall be calculated using the

following formula:

(60)

Where:

N
Hej= Z(PRB,k + PHB,k)"’ (PRBv,j + PHBv,j)
fre=j
Ie:
Pecj — aepoaMHaMiyHMi ONIp IPHIUIMBHOTO

MOBITPS Teruioreneparopa j, Ila

Prex — aepoanHamiuHuit omip
MOBITPONPOBOLY AUISTHKH AuMoxoy K, Ila
Pusk — Tsra, ctBopeHa €peKkToM AMUMOXOAY Y
MOBITPOMPOBOIi AUTAHKY qumoxony K, Tla
Prev,j — acpoauHamMiuHuii omip
MOBITPOIIPOBOAY 3’ €IHYBAIIbLHUX €JIeMeHTIB j,I1a
PHevj — Tira, ctBopeHa e()eKTOM ITUMOXOAY Y
MOBITPONPOBO/I 3’€JHYBaNbHUX eneMeHTiB | [la
N — KUIBKICTh TEIJIOT€HEPATOPiB, MiJAKIIOUYEHUX
710 TUMOXOJLy.

Bxin/Buxim AUMOXOAy TPOEKTYETHCS TaKUM
YUHOM, 1100 BIUIUB BITPOBUX HAaBaHTAKEHH OYB
HE3HAYHUM.

Tomy P_ = 0 mo3BomisieTbcsi HE TpPUWMATH O
yBaru y opmynax.

15.3 Bumoru MacoBoi BUTpaTu

Heo0xiaH0 3a70BOBHATH BUMOTH GOpMyI 4 i 5.

Pgcj pressure resistance of the air supply of the
heating appliance j Pa

Pre « pressure resistance of the air supply duct of
the chimney segment k Pa

Pusk draught due to chimney effect in the air
supply duct of chimney segment k Pa

Prev,j pressure resistance of the air supply duct
of the connection pipes j Pa

Puev,j draught due to chimney effect in the air
supply duct of the connection pipes j Pa

N number of appliances connected to the
chimney -

The inlet/outlet construction is assumed to be

designed such that wind effects are minimised.

Consequently P. = 0 and is omitted from the
formulae.

15.3 Mass flow requirement

The formulae 4 and 5 shall be fulfilled.
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15.4 Bumoru THCKY

15.4.1 Jlumoxoau 3 pO3PIIKEHHSIM

st TUMOXOJIB 3 PO3PIIHKCHHSM JIOJaTKOBO
HEOOXiTHO TepeBipUTH, 100 PO3PIIKEHHS
(minimaneHa Tara) y gumoxoni (Pzj) Oymo
OuThbIIMM a00 JOPIBHIOBAIO PO3PIIHKEHHIO Y
noBiTponipoBoi. IlepeBipka XapakTEpUCTHUKH
TUCKY MPOBOJUTHCS IO CXOXKUX yMOBaM, 3
YMOBaMH TIEPEBIPKH XapaKTEPUCTHK MacOBOL
Butpatn (3rimHo 3 5.3 Tta 5.6). Hactynwi
(bopMyJIH 3aCTOCOBYIOTHCS y BUTIQ/IKAX:

B ycix Toukax BXOAy B OUMOXiI Ta MpU ycCix

peXHMMax eKCIUTyaTarlii:

15.4 Pressure requirements

15.4.1 Negative pressure chimneys

For negative pressure chimneys it has to be
additional checked that the negative pressure
(minimum draught) in the chimney (Pz;) is more
than or equal to the negative pressure in the in
air supply duct at the same point. The check on
this pressure requirement shall be done using the
same conditions as specified for the check on the
mass flow requirement (see 5.3 and 5.6). The
following relations shall be verified:

At all the entry points in the flue and for all the
system operating conditions, the following

formula shall be verified:

Pz E \Frgx + Fhgg )

.l-c=v|'

ae:
Pzj — Tdra B TOYLl BXOJy JMMOBHX ra3iB Ha
IUISIHKY J AuMoxony, I1a

Prek — aepoauHaMIYHHIA OMip MOBITPOIIPOBOLY
aistHKA qumoxony K, Tla

Pusk — Tsra, ctBopeHa eheKToM TUMOXOIY y
MOBITPONPOBOII AUTSHKU numoxony K, Tla

3a motpelu, 10JaTKOBO HEOOXIAHO MEpeBipUTH,
mo6 po3pimkeHHs (Tsra) y AUMOXoAi (Pzmaxi)
Oyno MeHIUM ab0 JTOPIBHIOBAIO MaKCHUMAaJIbHO
(PZemax,j),

terioreHepatopom. @opmyna 6a gie 1 BCiX

JNOMYCTUMIN T3l CTBOPEHOIL
eKCIUTyaTallitHuX pexuMiB (3rigHo 3 5.6).

[lepeBipka XxapakTepUCTUKU TUCKY IIPOBOAUTHCS

MiJT Yac KOXXHOTO OKPEMOro pO3PaxyHKY,
BUKOPUCTOBYIOYM  TIOTIEPEAHI  PO3PaXyHKH
MacoBMX  BHTpaT JAMMOBUX  Ta3iB,  sKi
3a70BOJIbHSAIOTE BHMOTH 3a0e3MmeYeHHs
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(61)

Where:

Pz draught at the flue gas inlet to the chimney
segment j in Pa

Pre « pressure resistance of the air supply duct of
the chimney segment k in Pa

Pusk draught due to chimney effect in the air
supply duct of chimney segment k in Pa

If required it has to be additionally checked that
the negative pressure (draught) in the chimney
(Pzmax;j) 1s less than or equal to the maximum
allowed draught (Pzemaxj) caused by the heating
appliance. The relation (6a) shall be verified for
all relevant working conditions (see 5.6).

The check of this pressure requirement shall be
done with a separate calculation using the newly
calculated flue mass flows that fulfil the pressure
an external air
-15 °C,

equilibrium conditions at
temperature of T = 258,15 K (f. =



PIBHOBAru TUCKY IIPU TEMIIEPATypi 30BHIIIIHBOTO
mositps T = 258,15 K (t_ = -15 °C, 3rigno 3
EN 13384-1).

15.4.2 lumoxo1 3 HAAJTUIITKOBUM THCKOM

Jlnsg  IUMOXOMIB 3  HAJUIMIIKOBUM THCKOM
JOIaTKOBO ~ HEOOXIAHO  MepeBipuTH, 1100
MaKCHMaJIbHUH nepernay THUCKY MIXK
3’€qHYBaJTbHUM €JIEMEHTOM Ta/abo

MOBITPOIIPOBOIOM OyB HE BHIIMM HIX THCK,
SKUW JOMYCTHUMHUI Ui KOXKHOTO 3 E€JIEMEHTIB.
[TepeBipka XapakTepHUCTUKH THCKY ITOBHHHA
B TaKHX

IMPOBOAUTHUCH YMOBax, AK IIpU

MepeBipIl XapaKTEPUCTUKH  MAacOBOI BUTPATH
(3rimmo 3 5.3 Tta 5.6). Y 1upoMy BHMaAKy
BHKOPHCTOBYIOTH (hOPMYJIH:

N

see EN 13384-1).

15.4.2 Positive pressure chimneys

For positive pressure chimneys it has to be
additionally checked that the maximum pressure
difference between the connecting flue pipe
and/or in the chimney and the air supply duct is
not higher than the excess pressure for which
both are designated. The check on the pressure
requirement shall be done using the same
conditions as specified for the check on the mass
flow requirement (see 5.3 and 5.6).

The following relations shall be verified:

JDZChj + Z (PRBI.-: + PHB.k ) = PZexceas

=]

: ITa. (61a)

N _
PZO.J + ‘PV.J + Z (PRBk + PHB.k )+ PR.B‘;-'\_i + PHBV.j S PZVE:-:cess

k=]

Ie:
Pzoj — HaanMIIKOBUH THCK B TOYL BXOAY
JMMOBHX Ta3iB Ha IUTAHKY quMoxony j, Ia

Pvj — po3paxyHKOBHMH aepoAWHAMIYHHI OIip
3’€IHYBAJILHOTO €JIEMEHTY IUISHKH UMOXO.Y |,
I1a
Pzexcess MaKCUMaJIbHO JOMYCTHMHHA THUCK
numoxony, Ila

Pzvexcess — MAaKCHUMaJIbHO JOIYCTHMHHA THCK
3’€HYBaJIbLHOTO €TIeMEHTY, [la

Prek — aepoavHaMiYHMI OMip MOBITPOIIPOBOIY
minsaku aumoxony K, IMa

Pugk — TdAra, ctBopeHa e(pekToM ITUMOXOAY Yy
MOBITPOIIPOBOII AUISHKY numoxony K, [Ta

Prev,j — aepoauHaMi4HUil OMip MOBITPOIIPOBOAY

. Ia. (6lb)

where
Pzo,j positive pressure at the flue gas inlet to the
chimney segment j in Pa

Pv

connecting flue pipe of chimney segment j in Pa

calculated pressure resistance of the

Pzexcess the maximum allowed pressure from the
designation of the chimney in Pa

Pzvexcess the maximum allowed pressure from
the designation of the connecting flue pipe in Pa
Prak pressure resistance of the air supply duct of
the chimney segment k in Pa

Pusk draught due to chimney effect in the air
supply duct of chimney segment k in Pa

Prev,j pressure resistance of the air supply duct
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3’€IHYBAJIbHUX €JIEMEHTIB |, [1a

PHevj — Tsdra, CTBOpeHa e(peKTOM TUMOXOLY y
MOBITPOIIPOBOII 3’ €IHYBAIBHUX CIIEMEHTIB |, I1a
N — KUIBKICTH TEIUIOT€HEepaTOPiB MiAKIIOYCHUX
710 TUMOXOJTY -

3a motpebu, 10AaTKOBO HEOOXITHO TMEPEBIPHUTH,
o0 HAUTMIIKOBUHA THUCK Yy AUMOX0Ai (Pzominj)
OyB OimpmmM a00 JOPIBHIOBAaB MiHIMaJIbHO
JOITyCTUMOMY HAJUIUIIKOBOMY THCKY (Pzoeminjj),
CTBOpEHOMY Teruiorenepatopom. ®opmyna 6d
3aCTOCOBYEThCS JUIS BCIX EKCIUTyaTalliiHUX
pexuMiB (3rigHO 3 5.6).

[lepeBipka XxapakTepUCTUKU TUCKY IIPOBOAUTHCS

i Yac KOXXHOTO OKPEMOro pO3pPaxyHKY,
BUKOPHCTOBYIOUM  TONEPEAHI  PO3PaXxyHKH
MacoBUX  BHTpaT  JMMOBHX  Ta3iB,  SIKi
3a7I0BOJIbHSIOTH BUMOTH 3a0e3nedeHHs

PIBHOBAru TUCKY IIPU TEMIIEPATypi 30BHIIIHBOTO
nosiTpst T = 258,15 K (t, = -15 °C, 3riaHo 3

EN 13384-1).

Pucynoxk 6 — Ilpukiaan anasi BpaxyBaHHS
3Ha4YeHb THCKY Ta TeMIepaTrypu
3021aHCOBAHMX AUMOXOAIB 3 MiAKIIOYEHHAM
AEKiTbKOX TelJIOreHepaTopis

Puc [6]
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of the connection pipes j in Pa

Puev,j draught due to chimney effect in the air
supply duct of the connection pipes j in Pa

N number of appliances connected to the
chimney -

If required it has to be additionally checked that
the positive pressure in the chimney (Pzomin;) iS
more than or equal to the minimum allowed
positive pressure (Pzoeminj) Caused by the
heating appliance. The relation (6d) shall be
verified for all relevant working conditions (see
5.6).

The check of this pressure requirement shall be
done with a separate calculation using the newly
calculated flue mass flows that fulfil the pressure
equilibrium conditions at an external air
temperature of T = 258,15 K (t. = -15 °C, see
EN 13384-1).

Figure 6 - Example for numbering pressure
values and temperature values of balanced
flue installations serving more than one

heating appliance



| PRB2-PHB,2

1 36amancoBaHuil JTUMOXI1L

2 IlTaxTa MOBITPONIPOBOTY

3 [laxTa numoxomy

4 3’enHYyBaNbHUI MOBITPOIPOBI/ |

5 Temoreneparop |

6 3’eIHYBaJIbHUI €JIEMEHT TUMOXO/TY |
7 3’eHyBaNBHUI MOBITPONPOBIJ 2

8 Temnoreneparop 2

9 3’enHyBaTbHUN MTOBITPONIPOBIT 2

10 Hdinssaka qumoxony 1

11 3’enHyBaNbHUIA €JIEMEHT MOBITPOIIPOBOIY

12 Tennoreneparop 1

_KPBc,J 5

P Wc,j +P Bcj

| .. P Be,

= 8

¢— PWc2+PBc;2

Key

1 Balanced flue chimney

2 Combustion air duct

3 Flue duct

4 Connecting air pipe j

5 Heating appliance j

6 Connecting flue pipe |

7 Connecting air supply pipe 2
8 Heating appliance 2

9 Connecting flue pipe 2

10 Chimney segment 1

11 Connecting air supply pipe
12 Heating appliance 1
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13 3’eanyBanbHuii noBiTponposix 1

14 OrtBip M1 BHpIBHIOBAHHS THUCKY (JIMIIE ISt
JMMOXO/IIB 3 PO3PIIKEHHSIM)

15.5 TemnepaTypHi BUMOru

Oo6uncnioeTbes 3a HopMyIor 7.

15.6 Xin po3paxyHkKy ajsi 30aJJaHCOBAHMX
JTUMOXOJiB

[nsa po3paxyHKy

TeMIlepaTypu B 30aJJaHCOBAHUX AMMOXOJaxX 3

3Ha4eHb  THUCKYy W
MIJIKJIFOYCHHSIMHU  JICKIJIBKOX TEIUIOreHEPaTOpPiB
3aCTOCOBYETHCSI METOJ iTepallii 3 MonepeaHiMu
3HaveHHsMHU (3rigHo 3 15.8.2.9).

Xia po3paxyHKy 3rigHO 3 5.6.

KoskHa itepalris cKi1alaeThes 13 IBOX CTaIil:

Crapnin 1

OOuucIiTh 3MIHHI TTOYMHAIOYXA Bl HAHHUKYOL
BY3JIOBOi TOYKH (PUCYHOK 7) ¥ 3aKiHUyHOUH
BUXOJIOM JHUMOBHX Ta3iB B  aTMmocdepy,
HACTYITHUM YHHOM:

— U TUMOXO/IIB 3 PO3PIKEHHIM, Y OTBOP1 IS
BUPIBHIOBaHHS THCKY, SKILO BiH Nepea0ayeHn:
- MacoBa BHTpara MPHUILUIUBHOTO TIOBITPS Y
OTBOPI AJIs1 BUPIBHIOBAHHS TUCKY OOUHCITIOETHCS

3a hopmynoro

2 —
”‘IB,O = “...,,..PZ’OW_.—II&ZQV . AO )C)B,O
Pa 60

ne:
7ilg 0 — MacoBa BUTpaTa IMPHUILIMBHOTO MOBITPS Ha
ainsHI qumoxoxy 0, kr/c

Go -

BHUPIBHIOBaHHS

KOeQillieHT omopy OTBOpY  JJs

TUCKY.  BHKOpPHCTOBYETHCS
3Ha4eHHs 3,0 sSKIo BUPOOHWKOM HE HaJlaHi 1HIII

JaHi -
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13 Connecting flue pipe 1

14 Pressure equalizing opening (only for
negative pressure chimneys)

15.5 Temperature requirements

The formula 7 shall be fulfilled.

15.6 Calculation procedure for balanced flue
chimneys

For the calculation of the pressure and
temperature values in a balanced flue chimney
serving more than one heating appliance an
iterative procedure is necessary using pre-
estimated values (see 15.8.2.9).

This calculation procedure is based on the
procedure as described in 5.6.

Each iteration consists of the following two
phases:

Phase 1

Calculate variables starting from the lowest node
(see Figure 7) up to the outlet to the atmosphere

as follows:

— for negative pressure chimneys at the pressure
equalising opening, if any:
mass flow of the supply air at the pressure

equalising opening

(62)

Where:

g mass flow of the supply air in the chimney
segment 0 kg/s

(o coefficient of flow resistance through the
pressure equalising opening. A value of 3,0 shall
be used unless other values are given by the

manufacturer -



Pzo — Tara B nuMoXoai Hax OTBOPOM JUIS
BUPIBHIOBaHHS THCKY (OOYHCIIIOETHCS 3TiAHO 3
5.11, EN 13384-1), I1a

Ag — TUIOIIA MONIEPEYHOTO EPETUHY OTBOPY VIS
BHPIBHIOBAHHS THCKY, M

pB,0 — TYCTHHA MIPUILIMBHOTO TOBITPS HA JTUISHIT
0 mumoxony, Kr/M°

Pgo — Tara B ImaxTi MOBITPONPOBOAY HAaJ
OTBOPOM JIJIsSI BUPIBHIOBAHHSI TUCKY, [1a

I1axTi

-y auMoxomi  #

HOBiTpOHpOBOI{y 3,€I[HYBEUII>HI/IX €JIEMEHTIB.

KOXKHOMY

MacoBa BUTpaTa AUMOBHX T'a3iB i MPUILIUBHOTO
MOBITPs (BOHU JOPIBHIOIOTH MacOBili BUTpATI Ha
BHXO/I1 Ta BXOJIl TEIUIOTEHEPATOPA);

cepelHs TYCTHHA JUMOBHX Tra3iB O0YHCIIOETHCS
3a ¢opMyIioro 27 Ta MPUIUTMBHOTO TIOBITPS 32
dbopmyoro 116;

cepelHs  IIBMJKICTh JUMOBHMX Tra3iB  3a
¢dopmyrnoro 28 ¥ MPUIIIMBHOIO TOBITPS 32
dhopmynoro 117,

TeMmIreparypa IUMOBUX Tra3iB W NPUIUITMBHOTO
MOBITPS Ha KIHLI 3’€JHYBaJIbHUX €JIEMEHTIB
(3rimao 3 5.8, EN 13384-1), abo y Bumamky

KOHIICHTPUYHHUX MIaxT 3a Qopmymamu 97 Tta

99);

cepelHss TemImeparypa JUMOBUX ra3iB i
MPUIUTMBHOTO MOBITPS 00UYMCITIOETHCS (3TIAHO 3
5.8, EN  13384-1),
KOHUEHTPUYHUX MIaxT — 3a ¢opmynamu 100 1

101.

abo 'y BHNAAKY

—y KOXHIA TMIaxTi JAUMOXOAYy ¥  IIaxTi
MOBITPOTIPOBOTY JTIISTHOK JTUMOXO/TY:
MacoBa BHTpaTa JUMOBHX Ta3iB  MCIA

3MIITyBaHHS W MacoBa BHUTpaTa MPHUILUIUBHOTO

MOBITPSL TIepell 3MIIIYBaHHAM OOUMCIIOETHCS 32

Pzo draught in the chimney at the pressure
equalising opening (calculated according to EN
13384-1:2002, 5.11) Pa

A cross-sectional area of the pressure equalising
opening m?

peo density of the supply air in the chimney
segment 0 kg/m®

Pg,o draught in the air supply duct at the pressure
equalising opening Pa

— in each flue duct and air supply duct of the
connection pipes:

mass flow of the flue gas and supply air flow
(they are equal to the mass flows at the outlet
and inlet of the appliance);

average density of the flue gas (using formula

27) and supply air (see 116);

average velocity of the flue gas (using formula

28) and supply air (see 117) ;

temperature of the flue gas and supply air at the
end of the connection pipes (see EN 13384-
1:2002, 5.8, or in case of concentric ducts
formulae 97 and 99);

average temperature of the flue gas and supply
air (see EN 13384-1:2002, 5.8 or in case of
concentric ducts formulae 100 and 101).

— in each flue duct and air supply duct of the
chimney segments:

mass flow of the flue gas after merging and mass
flow of the supply air before merging using
formula 8 for flue gas and formula 63 for supply
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¢dopmyIoro 8 I TMMOBUX Tra3iB 1 3a GOpMYIOI0
63 TSl TPUILTUBHOTO TTOBITPS;

TeMIeparypa JAUMOBHUX  Ta3iB/IPUILTTUBHOTO
MOBITPs Ticisl 3MilIyBaHHs (OOUMCIIOETBCS 3a
dbopMynoro 9 nans AUMOBHX Ta3iB, MPH YOMY,
TeMIieparypa TMPUIUIMBHOTO  MOBITPS  Mae
JOPIBHIOBATH TEMIIEPATypi MOBITPsI Ha BXOJI B
TpyOy 1 Ha BXOJIi B IAXTY);

Cepe/iHs TYCTHHA JTUMOBHX Ta3iB O0UYHCIIOETHCS
3a ¢opmynor 28 Ta NPUIUIMBHOTO MOBITPS 3a
dbopmynoro 116;

ras3iB

29 #n

cepeaHs IHBI/IZIKiCTI) JUMOBUX

o04HCIoeThCT 32 (hOPMYIIOIO
MIPUILIMBHOTO MOBITPs 3a hopmyoro 117,
Temmepatypa IuMOBHX ra3iB 1 TemIeparypa

MPUIUTMBHOTO  TIOBITPS O0YMCITIOETBCS 32

dopmynamu 75 1 77 abo 3rigHo 3 5.8, EN
13384-1:2002);

Cepennst Temmeparypa JAMMOBHX Tra3iB 1
MIPUTTABHOTO MOBITPS PO3paxoOBYETHCS
BigmosigHo 10 5.8, EN 13384-1:2002,

a00 y BUNAAKY KOHIEHTPUYHHUX INAaXT — 3a

dbopmynamu 78 1 79).

Cranin 2

JUis TUMOXOJIIB 3 PO3PIIKEHHSIM, PO3PAXyHOK
TIACHUX 3HA4YeHb TITU I KOXKHOI BY3JIOBOi
TOYKH, a caMe BiJl BUXOAY B aTMOcdepy BHU3 0

HaWB1AIaJIEHIOT BY3JI0BOI TOUKH:

—Tsra, CTBOpEHa €()EeKTOM TUMOXOMY IUISHKU
auMoxony (Bukopucranus ¢popmya 31 1 104);

— aepoJAMHAMIYHHUI OMip Ha TIUISHIN AUMOXOIY
(bopmymna 32);

— TATa HAa BXOJI B AUBIHKY nuMmoxoay (hopmyna

2);
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air;

temperature of the flue gas/air after merging
(using formula 9 for flue gas, whilst the
temperature of the supply air shall be equal
upstream and downstream the connection of the

air inlet pipe and the air inlet duct);

average density of the flue gas (using formula

28) and supply air (see 116);

average velocity of the flue gas (using formula
29) and supply air (see 117);

temperature of the flue gas and supply air at the
end of the chimney segments (see formulae 75
and 77 or EN 13384-1:2002, 5.8);

average temperature of the flue gas and supply
air (see EN 13384-1:2002, 5.8 or in case of
concentric ducts formulae 78 and 79).

Phase 2

For negative pressure chimneys calculate the
real draught values in each node tracking the
chimney backwards from the outlet into the
atmosphere down to the node that is at the
greatest distance from it:

— draught due to chimney effect of the chimney
segment (using Equations 31 and 104);

— pressure resistance in the chimney segment
(using Equation 32);

— draught at the inlet of the chimney segment
(using Equation 2);



— aepoJMHaMIYHUI Omip Ha AUISHII JUMOXOIY
OTBOPY JUIA BHPIBHIOBAaHHS THCKY, SKIIO BiH
nepeadayenuii (BUkopuctanus Gopmyinu 32);

— TATAa HAa BXOJl MIJISHKKA JUMOXOAY Y OTBOpI
JUIS ~ BHUPIBHIOBaHHS  THUCKY, SKIOIO  BiH
nepeabauenuii (hopmyna 2).

Jlnsg  AUMOXOAIB 3 HAIMIIKOBHM THCKOM,
PO3PAaXyHOK MIACHUX 3HAYEHb TATU IJI KOXKHOL
BY3JIOBOi TOYKH, a caMe BiJ BHXOIy B
atMochepy BHHU3 0 HaiBiAIaieHIIOl By310BOi
TOYKH.

— Tsira, CTBOpPEeHA e(heKTOM TUMOXOY Ha JAUISHII
aumoxony (bopmyna 31 ta 104);

— aepoJAWHaMIYHUH OIip Ha AUISHII AUMOXOTY
(bopmyma 32);

— HQIJUIIKOBHA THUCK Ha BXOJl B JUISHKY
mumoxony (hopmyia 3b).
Ifro irepamito (cramiss 1 i cramis 2) cruix

poOBOAUTH JIIS PO3TIAHYTUX

YMOB
eKcIuTyaTarii ok He Oyne BUKOHAaHa yMOBa

piBHOBaru TUcKy (hopmyima 1).

15.7 MacoBa BUTpaTa NPHUILJIMBHOIO MOBITPs
Jlmst KokKHOT TOYKM 3'€THAHHS MIXK IIaXTOIO
MOBITPOIPOBOAY JUISTHOK AMUMOXOJY Ta IAXTOIO
MOBITPOIIPOBOAY 3’€HYBAIBHUX €JIEMEHTIB i€

HacTynHa ¢opmyIa:

Mg j+1 = Mpy,jt Mg

ne.:

mgj+1 , M Bvj , WBj MacoBa BHUTpaTa
MIPUTLTUBHOTO MOBITPS y [IaxTax
MOBITPOTIPOBOY

— pressure resistance in the chimney segment at
the pressure equalising opening, if any (using
Equation 32);

— draught at the inlet of the chimney segment at
the pressure equalising opening, if any, (using
Equation 2).

For positive pressure chimneys calculate the real
pressure values in each node tracking the
chimney backwards from the outlet into the
atmosphere down to the node that is at the
greatest distance from it:

— draught due to chimney effect of the chimney
segment (using Equations 31 and 104);

— pressure resistance in the chimney segment
(using Equation 32);

— positive pressure at the inlet of the chimney
segment (using Equation 3b).

The iteration described above (phase 1 and
phase 2) at the working conditions under
be continued until the
is fulfilled

consideration shall
pressure equilibrium condition
(Equation 1).

15.7 Mass flow of the supply air
In each point of connection between the air
supply duct of the chimney segments and the air
supply duct of the connection pipes the

following formula shall be used:

(63)
Where:

mpj+1, M1 gy, M gj mass flow of the supply air

in the air supply ducts
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Pucynox 7 — Brpatu THCKY Pr3j BHacaigok
3MiHM HANPSIMKY NOTOKY JUMOBHMX rasiB i
3MIiLIyBaHHS JUMOBHMX ra3iB B TOYIli BXOAYy
JAUMOBHX ra3iB Ha JUISTHKY THMOXO.Y |

Puc [7]

!?!B_|.1

la

Figure 7 — Pressure loss P,3j due to the change
of flow direction and mixing of flue gas in the

area of the inlet into chimney segment j
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15.8 BusznauyeHnst TeMmeparyp y 15.8 Determination of the temperatures in

302 1aHCOBAHUX ANMOX0JaX
15.8.1 Okpemi maxtu

SAkmo  koedimieHT — TemonepeAaul  IIAXTH
numoxony Oimpmmii HiXK 0,65 BT/MZ'K, TO
BU3HAUEHHS TeMIepaTyp AWMOBUX Ta3iB Ui

OKPEMHUX IIaXT pO3PaxOBYETHCS BIAMOBIIHO 10

po3ainy 9.
3a TemmepaTypy NpPUILTUBHOTO TOBITPS Yy
raxrax MOBITPONPOBOTY MPUIMAIOTh

TEMIIEPATypy 30BHIIIHHOTO MOBITPSL.

B iHImMX BHIMaKax TeMIiepaTypy BU3HAYAIOTh Y
BiJIMOBiAHOCTI 70 15.8.2.

15.8.2 KoHlleHTpHUYHi MaxTH

JIsT MiNSTHKA TAMOXOMAY JOBXKHHOIO JIO 3-X M
BKJIIOYHO [IIOTh PO3pPaxyHKH, HaBEJCHI HUXKYE.

Jlst

HEOOXITHO PO3IUIUTH KOHCTPYKIIIO Ha JACKUIbKA

IUISHOK  JOBXHUHOIO OUIpII 3-X M

TUISTHOK 1 TOBTOPUTH BiAMOBIIHUIN pO3paxyHOK.
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balanced flue chimneys

15.8.1 Separate ducts

When the thermal resistance of the flue duct is
higher than 0,65 W/m*K the determination of
the temperatures of the flue gas for separate
ducts shall be calculated according to clause 9.
The temperature of the supply air within the air
ducts shall be taken equal to the external air
temperature.

Otherwise the determination of the temperatures
shall be undertaken in a similar way as described
in 15.8.2.

15.8.2 Concentric ducts

The following calculations are valid for a
segment length up to 3 m. For segments more
than 3 m subdivide the construction into more

segments and redo the calculation.



15.8.2.1 OcHOBHUIT pO3paxyHOK IO BU3HAYCHHIO
TeMIIepaTypu

[ToBTOpIOIOUN METOJUKY

pO3paxyHKy,
BUKJIAJICHY B 5.6, pO3paxyHOK TeMIIEpaTyp Y
maxrTax Ha

KOHIOCHTPUYHHUX I'PYHTYEThCA

NPUIYIIEHI e  HEBIIOMUX  MOYaTKOBHX
3HA4YCHHSX TEMIIEpaTyp.

@opmynu mnpexncrasieHi B 15.8.2 HeoOXimHO
BUKOPHUCTOBYBATH s iTepallii JOTH, TIOKA HE
OyayTh BUKOHAHI yMOBH PO3TJIsHYTI y 15.8.2.9.
15.8.2.2 KoedimieHT Termaomnepenadi - Mix
JUMOXOJIOM Ta TTOBITPOIIPOBOIOM

Po3paxyHok KoedimieHTa Teruionepeaadi Mix
JUMOXOJIOM Ta MOBITPOMPOBOJIOM (PUCYHOK &)

BUKOHYETBCA 34 (1)OpMy.]'IOI-O:

15.8.2.1 Principle of calculation for the
determination of the temperature

In addition to procedure described in 5.6 the
calculation of the temperatures in the concentric
ducts depends on assuming initial values for
unknown temperatures. The formulae in 15.8.2
are used iteratively until the conditions in

15.8.2.9 are fulfilled.

15.8.2.2 Coefficient

between the flue and the air supply passage

of heat transmission
For the calculation of the coefficient of heat
transmission between the flue and the air supply
passage for concentric ducts (see Figure 8) the

following formula shall be used:

3
&L+SH [/1\ J+ Dy, ;) i S
. = el Tredl Br /m>K.  (64)
e: Where:
K,j - koedimient Terutonepenaui  mix  K,j coefficient of heat transmission between the

JUMOXOJIOM Ta TMOBITPOIIPOBOJOM Ha MUISHII
JTMUMOXOY |, Br/M* K

@ij — KOeQII€HT TEIIONPOAYKTHBHOCTI Bif
JUMOBUX Ta3iB JI0 BHYTPIIIHBOI MOBEPXHI
IIAXTH HA IUJISHIN JUMOXO.Y |, Br/m?-K

(aj — KOE(DINIEHT TEIUIONPOLYKTHBHOCTI Bif
30BHINIHBOI CTIHKM MIAXTH JO TMOBITPOTPOBOIY
Ha JUISHII JUMOXO.Y |, Br/M* K

Dy — exBiBaJICHTHHI AlaMETp TUMOXOTY, M

Dha

€KBIBaJICHTHUHN JlaMeTp 30BHINIHBOT
CTOpOHI/I mraxTu, M
SH

TEeMIIepaTypHOI 1HEepITii

MOMPAaBKOBUM  KOe(ilieHT s

flue and the air supply passage of the chimney
segment j in m W/m*-K

a;j coefficient of heat transfer between the flue
gas and the inner surface of the flue duct of the
chimney segment j in W/m*-K

aaj coefficient of heat transfer between the
supply air and the outer surface of the flue duct
of the chimney segment j in W/m?-K

Dy, hydraulic diameter of the flue in m

Dpa hydraulic diameter of the outside of the flue
duct inm

Sy correction factor for temperature instability -
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1

[A} —  TEpPMIYHUH OIip MAaXTH TAMOXOIY,
Br/m* K

Stad MOMPABKOBUN  KOCQIIIEHT IS

BHUIPOMIHIOBAHHS BiJ] 30BHIIIHBOI TOBEPXHI
IIAXTH JAUMOXOJIy JIO BHYTPIIIHBOI TOBEPXHI
[IAXTH MTOBITPOIIPOBOY.

Jns

KOHIOCHTPUYHHUMHU

30aJ1aHCOBAHUX UMOXO/IB 3

[IaXTaMd  TONPABKOBHM
koedimienT Sy mpuitmMaeTbes piBHUM 1. Jlns
BpaxyBaHHs BHUIIPOMIHIOBAaHHS BiJl 30BHINIHBOI

MOBEPXHI MIAXTH TUMOXOAY 10 BHYTPIIIHBOI

MMOBEPXHi MOBITPONPOBOY, HEOoOX1IHO
OPUMHATH [P PO3PaxXyHKy  KoedilieHT
teruonepenadi  Kj , BKIIOYAOYM 3HAYCHHS

MOTIPABKOBOTO KoedimieHTa BUTPOMiHIOBAHHS
Srad = 2.

Jis AiIsHOK TUMOXOJy, y SKHMX TeMIleparypa
BHYTPIIIHBOI CTIHKM IIAXTH JUMOXOIY 3aBXKIU
HIKYa HDK TemrepaTypa KOHAEHcallli TMMOBUX
ra3iB, KOEQIIIEHT Syag = 1.

Pucynoxk 8 — Buznauennss koedinieHTiB 1151

PO3PaxXyHKy KOHIEHTPUYHHUX cHCTeM
30aJ1aHCOBAaHMX JMMOXO/iB
Puc [8]
Dras
4 i
DI]IE
et g
Dha
I Dh (|=Dhi]' l
T —1—]—.'7 T
; | T0.| TeH-.| ;
i
Tuj
T - ! TO.J - ToB.j -
Uap Oa !
(1/A)e (1/A)
alB.i al’
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)
[A thermal resistance of the flue duct

in W/m?-K
Siaq correction factor for radiation from the outer
surface of the flue duct to the inner surface of

the air supply duct -

For balanced flue chimneys with concentric
ducts the correction factor Sy shall be taken as 1.
In order to account for the effects of radiation
from the outer surface of the flue duct to the
inner surface of the air supply duct the
of the heat

transmission K includes a correction factor for

calculation coefficient of
radiation S,,q, for which the value 2 shall be

taken.

For chimney segments in which the inner wall
temperature of the flue duct is always lower than
the condensing temperature of the flue gas the
value S, = 1 should be taken.

Figure 8 - Definition of the symbols used for
the calculation of concentric balanced flue

systems




1 JIumoxiz (3 AMMOBUMHU Ta3aMu)

2 lllaxTa TuMoOX0Ty

3 IoBiTporpoBix (3 NPUILTMBHUM MOBITPSIM)
4 1llaxTa IOBITPOMPOBOLY

5 Otouyro4e MmoBiTps

Po3paxyHok koedimieHTa TEIUIOBiAIAYl  MiXK

OPUIUIMBHUM  TOBITPSM  Ta  30BHILIHBOIO
HOBEPXHEI0 HIAXTH IUMOXOAY Ha AUISHII daj

JMMOXO/TY | TPOBOJMTHLCS 32 (POPMYJIAMH:

Key

1 Flue (with flue gas)

2 Flue duct

3 Air supply passage (with supply air)

4 Air supply duct

5 Ambient air

For the calculation of the coefficient of heat
transfer between the supply air and the outer
surface of the flue duct of the chimney segment

a,,j the following formulae shall be used:

0. = AB,] . Nua,j
aj— D 5
e Br/m” K. (65)
npu
445
P =00
a iB ’ M. (66)
0,16
D,
Nua,j:0,86-( "B] ‘Nug;
Dha (67)
. 0,67 0,67
Nug; —{L} 10,0214 - (ReBJ°=3—100)-PrBJ“f“-[HDﬂJ
¥ smoothB, | L, (68)
Reg) ~ZeiThe Dre
VB (69)
ne: Where:
@aj —  KoedimieHT  TemoBimmaui  Bim aaj coefficient of heat transfer between the

MPUILUIMBHOTO TIOBITPS JI0 30BHIIIHBOI MOBEPXHI
[IaXTH JIMMOXOAY Ha JUISHIN JUMOXOAY |,
Br/m*-K
B - Koe(ilieHT TEIUIONPOBITHOCTI
MPUILTMBHOTO TMOBITPS HA JUISHIN JTUMOXOAY |,

Br/m-K

Nu,j — Iloxasnuk Hyccenbra 1 30BHILIHBOT
MOBEPXHI IIAaXTH JUMOXOAY Ha JUISHII
JTMMOXO.Y |

Dhg — exBiBaeHTHMII TiaMeTp MOBITPOIPOBOAY, M

supply air and the outer surface of the flue duct
of the chimney segment j in W/m?-K

/g j thermal conductivity of the supply air in the
chimney segment j in W/m-K

Nua; Nusselt number for the outside of the flue

duct of the chimney segment j —

Dyg hydraulic diameter of the air supply passage, m
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Ap — TIOTIEPEYHHI MEPEeTHH IMOBITPOIPOBOAY,
NE:
Us - BHYTPIIIHIA  TIEpUMETP  IIaXTH

MOBITPOIIPOBONY, M

U, — 30BHIIIHIA TEpPUMETp  MIAXTH
MOBITPOTIPOBOTY, M

Dha — eKBIBWICHTHHH miaMeTp 30BHIIIHBOT
CTOPOHU IIAXTHU AUMOXOIY, M

Nugj — Iloxasmuk Hyccenbra mid omopHoro
MOTOKY B MIOBITPOIIPOBO/I1

w B;j — HailBUIIE 3Ha4YeHHsS KoeQilieHTa TepTs
BHYTPIIIHBOI TIOBEPXHI MIAXTH MOBITPOIPOBOIY
Ta 30BHINIHBOI MMOBEPXHI IMAXTH JUMOXOIY Ha
JUISHIT AUMOXOY |

WsmoothB,j —Koe(iieHT TepTS NPUILTUBHOTO
MOBITPSI JUISI TIAPABIIYHOTO TIOTOKY Ha JUISHITI
JTMMOXO.Y | -
ReB,j — Iloka3Huk Petinonsaca s
HOBITPONPOBO/Y Ha IUISHIN AUMOXOLY | -

Prg; — Ilokasuuk IIpaHATas 11 NPUILIMBHOTO
MOBITPS HA JUISHII TAMOXOY | -

L,j — JIOBXHMHA AUISHKH TUMOXO.Y |, M

Wg; — cCepelHs IIBMIKICTb IPUILIMBHOTO
MOBITPS HA AUIAHII TUMOXOY |, M/C

Vgj — KIHEMAaTW4Ha B'A3KICTb HNPUILIUBHOIO
TOBITPS Ha JIISAHI HMOXOZY j, M%/c

15.8.2.3 Koedimient

TerUionepenadi  Mix

MPUIUIMBHUM MOBITPSIM 1 OTOUYIOUHM MOBITPSAM

Hns

TEerIonepeadyi MK MPUILUIUBHUM TOBITPSIM ¢

KOHIICHTPUYHUX  IMAXT  KOEQIIll€HT

OTOYYHOUUM HOBiTpHM BU3HAYAETHCA 3a

HaCTyIHOIO (OPMYJIOF0:

Ag cross-sectional area of the air supply passage
in m?

Uig circumference of the inside of the air supply
duct in m

U, circumference of the outside of the flue duct
inm

Dra hydraulic diameter of the outside of the flue
duct in m

Nug j Nusselt number for a reference pipe flow -

wg,j the higher of the value of the coefficient of
friction of the inside of the air supply duct and
the outside of the flue duct of the chimney
segment j -

Wsmooths,j COefficient of friction of the air supply
for hydraulically smooth flow of

the chimney segment j -

Regj Reynolds number of the air supply passage
of chimney segment j -

Prg Prandtl number of the supply air in chimney
segment j -

L,; length of the chimney segment j in m

wg; average velocity of the supply air in
chimney segment j m/s

vg,j cinematic viscosity of the supply air in
chimney segment j m?'s
15.8.2.3 Coefficient

between the supply air and the ambient air

of heat transmission

The coefficient of heat transmission between the

supply air and the ambient air shall be calculated
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using the following formula in case of
concentric ducts:
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ne:
K,

MPUILUIMBHUM TOBITPSAM I OTOUYIOUHUM HOBITPAM

— koe(imieHT TerIonepenadi  Mix
Ha JUISHIN JMMOXO.Y |, Br/m* K

aigj — KOe(Ili€HT TEemIONPOAYKTUBHOCTI MIX
MPUIUIMBHAM  TIOBITPSAM  Ta  BHYTPIIIHBOIO
MOBEPXHEIO MIAXTH MOBITPOIPOBOAY Ha JIISHITI
JTUMOXOY |, Br/M? K

(1/A)B —

MOBITPOIIPOBOLY, Br/m*'K

TEePMIYHHIA ortip HIaXTU

Dhas — 3OBHIIIHIA €KBIBaJCHTHHN JiaMeTp
[IaXTH MOBITPOIIPOBOY, M
Dhis

BHYTPILIHIN €KBIBaJIGHTHUHN AiaMeTp
IIaXTH MOBITPOIIPOBOLY, M

aagj — KOE(ILI€HT TEIUIONPOLyKTUBHOCTI MIX
30BHIITHBOIO MTOBEPXHECIO HIaXTH
MOBITPOIIPOBO/y Ta OTOYYHOUHM  TOBITPSIM,

Br/M> K

Where:

kg, coefficient of heat transmission between the
supply air and the ambient air of chimney
segment j in m W/m*-K

aigj coefficient of heat transfer between the
supply air and the inner surface of the air supply

duct of chimney segment j in W/m?-K

(1/2)8 thermal resistance of the air supply duct
W/m?-K

Dnag hydraulic diameter of the outside of the air
supply duct in m

Dpig hydraulic diameter of the inside of the air
supply duct in m

aagj coefficient of heat transfer between the
outside of the air supply duct and the ambient air
in W/m?K

Sy correction factor for temperature instability -

For balanced flue chimneys with concentric
ducts the correction factor Sy shall be taken as 1.
For the calculation of aig j the following formula

shall be used:

SH — MONPaBKOBUM  Koe(imieHT  ist
TEeMIIEpaTypHOI HECTIMKOMCTI -
Hnst 30aJ1aHCOBaHMUX JTUMOXO/IiB 3
KOHIEHTPUYHUMH [IaxTamMu HEOOX1THO
npuiiMaTH TONPABKOBUHA KoedimieHT Sy = 1.
Jins  po3paxyHKy i BUKOPHUCTOBYIOThHCSA
HacTynHi GopMymu:
Agj Nup
Ogj = ~ Do
hB

NuiBlj = [] —0,]4 . [D

ta Nugj — 3a dopmymnoro (68), Ta Dpgj — 3a
bopmysioro (69).

ne:
ey

- KoedirieHT TETTIOTPOBITHOCTI

MPUILITMBHOTO TMOBITPS HA JUISHIN JTUMOXOAY |,

, Br/m® K. (71)

(72)

and Nugj; according to formula (68) and Dyg;
according to (69).

where

Agj thermal conductivity of the supply air in of

the chimney segment j in m W/m*-K
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Bt/m K
Nuigj — Ilokasnuk Hyccenbra Ha BHYTpIIIHIN

MOBEPXHI IIAaXTH TMOBITPONPOBONY HA IISHII

JTMMOXOY | -

Nugj — Ilokasauk Hyccenpra U1 OmopHoro
MOTOKY -

Dne — €KBIBAJICHTHUNA JiaMeTp

MOBITPOIIPOBONY, M
Dnis — BHYTpImIHIA EKBIBaJCHTHHU JiaMeTp
[IaXTH MOBITPOIIPOBOY, M

Dha — 30BHINIHIN €KBIBAJICHTHHH JiaMeTp MIaXTH
JTUMOXOTYy, M
15.8.2.4 KoedillieHT OXOJIODKEHHS  IIaXTH
TMMOXOTY

KoeilieHT OXOJOMKEHHS MIaXTH JAUMOXOAY

O0YHCITIOETHCS 32 POPMYIIOFO:

Nuig;j Nusselt number for the inside of the air

supply duct of the chimney segment j -

Nug j Nusselt number for a reference pipe flow -

Dpg hydraulic diameter of the air supply passage
inm

Dpig hydraulic diameter of the inside of the air
supply duct in m

Dpa hydraulic diameter of the outside of the flue
ductin m

15.8.2.4 Cooling value of the flue duct

The cooling value of the flue duct shall be

calculated using the following formula:

kUL
Kj=- :
’ i Cp i
J TP (73)
ne: where:
K; — koedimient oxomomkenns maxtu K,j cooling value of the flue duct of the chimney

JTMMOXO/1y Ha JUISHII JUMOXOAY | -
K,j —

KoeQILIEHT Tervlonepenadl MK
JUMOXOJIOM Ta TMOBITPOIIPOBOJOM Ha MIUISHII
JTMMOXOY |, Br/M* K

U — mepumeTp IMMOXOTy, M

L; — noBXuHA IUITHKE AUMOXOLY |, M

7i1,j — MacoBa BUTpaTa JUMOBHX Ta3iB Ha JUISHII
JTMMOXO.Y |, KI/C

Cpj — MNHUTOMA TEIJIOEMHICTH AUMOBHUX T'a3iB Ha

ausHI gumoxony J, Jix/kr-K

15.8.2.5 KoedimieHT OXONOMKEHHS IIaXTH
MOBITPOTIPOBOY
Koedimient OXOJIOKEHHS IaXTH

MOBITPOIIPOBOLY OOUYHCIIOETHCA 32 (HOPMYIIOIO:

84

segment j -

k;j coefficient of heat transmission between flue
and the air supply passage of the chimney
segment j in W/m?-K

U circumference of the flue in m

L; length of the chimney segment j in m

mj mass flow of the flue gas in the chimney
segment j in kg/s

Cp,j specific heat capacity of the flue gas in the
chimney segment j J /kg-K

15.8.2.5 Cooling value of the air supply duct

The cooling value of the air supply duct shall be
calculated using the following formula:



B.j
mB,j

Kg,

KOEQIII€EHT OXOJIO/DKEHHS IIaXTH
MOBITPOIPOBOY HA JAUISHII AUMOXOAY | -
Kg,j

MNPUINIMBHUM Ta OTOYYIHOYHUM HOBiTprM Ha

— koe(imieHT Teronepenadi  Mix
JUISHIT TAMOXOY |, Br/mM>K

Ug - BHYTPIIIHIA  TNEpUMETp IIAXTH
MOBITPOIIPOBOY, M

Lg,j — OBXKMHA IUISTHKA AUMOXOAY |, M

Mpj — MAacoBa BUTpaTa IPHUIIMBHOTO MOBITPS
Ha IUISHIN JUMOXO.Y |, T/C

CoBj — IHMTOMAa TEIUIOEMHICTh HPUIIMBHOIO

MOBITPs Ha AUIsAHI Aumoxony j, JHx/kr-K

15.8.2.6 TemnepaTtypa JIHMMOBUX  TrasiB
HAIMPUKIHI JUISTHKA JTAMOXOY
Temmnepatypa IUMOBHMX Ta3iB  HaNpPUKIHII

TUISTHKY | MIAXTH JUMOXOAY OOUYHMCIIOETHCS 3a

dbopmynoro 75, Tpw  1ObOMY  iTepairis

MOYMHAETHCS B1J] IOYAaTKOBOTO 3HAYECHHS Tegj

-C

— kB,j 'UiB 'LB,j

P8 (74)

where

Kg, cooling value of the air supply duct of the
chimney segment j -

kg, coefficient of heat transmission between the
supply air and the ambient air of the chimney
segment j in W/m?-K

Ui circumference of the inside of the air supply
duct inm

Lg, length of the chimney segment j in m

mgj mass flow of the supply air in the chimney
segment j in g/s

Cp,j specific heat capacity of the supply air in the
chimney segment j in J/kg-K

15.8.2.6 Flue gas temperature at the end of the
chimney segment

The flue gas temperature at the end of the flue
duct of chimney segment j shall be calculated
using formula 75 when starting the iteration

from an initial estimate for each Teg;

ek ) 2+ Ke ) To) + 2K(E; T+ 2Tg + K Ty )

Ty

abo 3a dopmymoro 76, KO iTeparis

MTOYMHAETHCS Bl MOYATKOBOTO 3HAYEHHS Top 1!

2 (2+KJJ(2+KB!}] + QKJ f_‘.J

. K. (75)

or formula 76 when starting the iteration from an

estimate for Tog 1

(2*K,J)(2“[&B,J)Ted + ZK.I (EJ . Te,j —2]‘03‘1' + KB.j : Tu.j)

To,j =
2+x))2-Ksj) - 2K-E, . K. (76)
EJ _ m’j 'Cp,j
B,j " ¢pB,] (77
e where
Toj — TemmepaTypa IMMOBHX ra3iB Ha KiHII Tojtemperature of the flue gas at the end of the

minsaku auMoxony j, K

Tej — TemmepaTypa JMMOBUX Ta3iB Ha IOYaTKy

chimney segment j in K

Tej temperature of the flue gas at the beginning
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ninssHKA aumoxony |, K

Togj - TeMmeparypa NPHUIIMBHOTO IOBITPS Ha
KIHI JUITHKA gumoxony |, K

Tesj — TeMmepaTypa HPUILIMBHOIO IOBITPs Ha
MOYaTKy AUIAHKY auMoxony |, K

Tuj

— TeMmIeparypa OTOYYIOUOro MOBITps Ha

minsHIi gumoxony j, K

Kj — Koe}ilieHT OXOJOMKEHHA  IIaXTH
JUMOXOJTy Ha JUISHIII | -
Kgj — Koe(IUIEHT OXOJOMKEHHS  IIAXT

MOBITPONPOBOTY JAIISIHKH JUMOXOY | -

7i1,j — MacoBa BUTpaTa AUMOBHX Ta3iB Ha IUISHII
JTMMOXOY |, KI/C

Cpj — IMTOMA TEIUIOEMHICTh IUMOBUX ra3iB Ha
ainsHI aumoxony j, Jhx/kr-K

71Bj — MacoBa BUTpAaTa IIPUILIMBHOIO HOBITPs Ha
JUISHIT TUMOXO.Y |, KT/C

Coj — HHMTOMA TEMJIOEMHICTh MPUILIIMBHOIO
MOBITpPS Ha AUIsHIN Aumoxony j, JHx/kr-K

E; — BIOHOIIEHHS TEMIOBUX MOTOKIB JUMOBHX
ra3iB Ta MPUILTUBHOTO MOBITPS HA JUISHII
JTMMOXO.Y |

TemnepaTypa NPUIUIMBHOIO MOBITPS Ha KIHII
JUISSHKA JUMOXOJY | JUISl KOHIEHTPHUYHUX IIaXT

00YHCITIOEThCSA 32 (hopMyIIoro 78, SKIIO iTepartis

IIOYHNHAETHCA Bi}l IIO4YaTKOBOI'O 3HAYCHHA  JJIA

of the chimney segment j in K

Tos,j temperature of the supply air at the end of
chimney segment j in K

Tes; temperature of the supply air at the
beginning of the chimney segment j in K

Tyj ambient air temperature of the chimney
segment j in K

K,j cooling value of the flue duct of the chimney
segment j -

Kg, cooling value of the air supply duct of the
chimney segment j -

mj mass flow of the flue gas in the chimney
segment j in kg/s

Cp,j Specific heat capacity of the flue gas in the
chimney segment j in J/kg-K

mgj mass flow of the supply air in the chimney
segment j in kg/s

Cpe,j Specific heat capacity of the supply air in the
chimney segment j in J /kg-K

E,; heat flux ratio between the flue gas and the

supply air in the chimney segment j

The supply air temperature at the end of the
chimney segment j for concentric ducts shall be
calculated using formula 78 when starting the

iteration from an initial estimate for each Teg

KOJKHOI Tegj
2
To,j=Tej *+ To,j — Te,j _F(Te,j -To,j )
! . K. (78)
abo 3a dopmynoro 79, sxmo iteparis or formula 79 when starting the iteration from an

MMOYMHAETHCS BiJl TOYATKOBOTO 3HAYCHHS 0B 1

TeB,j =T=,j +To,j ~Lom,j *K_('I;J *To,j)
A

ae:

Toj — TemmepaTypa AMMOBHX Tra3iB Ha KIHIII
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estimate for Tog 1

, K. (79)

where

Toj temperature of the flue gas at the end of



IinssHKA aumoxony j, K

Tej — TemmepaTypa JUMOBUX Ta3iB Ha MOYATKY
minsHky aumoxony j, K

Tosj — TemmepaTypa IMPUIUIMBHOTO HOBITPS
HATPUKIHI JUISTHKE qamoxony j, K

Tepj — TemIepaTypa HPHUILIMBHOTO MOBITPS Ha
MOYaTKy IUISHKY j aumoxoay, K

Kj — koedilieHT 0XOIOMXKEHHS AUIAHKH IIaXTH

JTUMOXOY |, -
Ipumitka. Haseneni Bume gopMynu BUBOASTHCS Ha IMiACTaBi
MPUIYIICHHS, IO TEIUIOOOMIH CIIPOIIEHO OOYHCIIIOETBCS TI0

Pi3HHUII cepenHiX TeMueparyp.

15.8.2.7 Cepenns temmeparypa IMMOBHUX Ta3iB
IO BCiH TOBXKHHI JUISTHKU TUMOXOY

CepenHs Temrieparypa JUMOBUX Ta3iB IO BCIid

chimney segment j in K

Te; temperature of the flue gas at the beginning
of chimney segment j in K

Tog,j temperature of the supply air at the end of
chimney segment j in K

Tes; temperature of the supply air at the
beginning of chimney segment j in K

K,j cooling value of the flue duct of chimney
segment j -

NOTE The formulae above are derived assuming that the heat

exchange can be approximately calculated from the

difference in mean temperatures.

15.8.2.7 Temperature of the flue gas averaged
over the length of a chimney segment

The temperature of the flue gas averaged over

JIOBXHHI  AUITHKKM — gaumoxoxy |,  qia the length of the chimney segment j for a
KOHIICHTPMYHOI ~ IIaxTH 0O4HCIoeThcs 3a  concentric duct shall be calculated using the
dopmyoro: following formula:
o Toj+ 715
m,
‘ 2 K. (80)
ne: where

Tmj — cepenHs Temmeparypa IUMOBHX Ia3iB 110
BCi#l MOBXMHI AUTSIHKA aumoxony |, K

Toj — TemmepaTypa AMMOBMX Tra3iB Ha KIHIII
TUsTHKE quMoxoy |, K

Tej — TemmepaTypa AMMOBHX Ta3iB Ha MOYATKy
minsaka auMoxony j, K

15.8.2.8 Cepennst Temmeparypa MPHUILTUBHOTO
MOBITPS 1O BCiM JOBXKUHI JUISHKH JUMOXOIY
CepenHs TemmepaTypa MNPUIUIMBHOIO TOBITPS

MO BCIA JOBXHWHI JUISTHKA JTAMOXOIY ISt

Tmj temperature of the flue gas averaged over
the length of the chimney segment j in K

Toj temperature of the flue gas at the end of the
chimney segment j in K

Te,; temperature of the flue gas at the beginning
of chimney segment j in K

15.8.2.8 Temperature of the supply air averaged
over the length of a chimney segment

The temperature of the supply air averaged over
the length of the chimney segment for a

KOHLIGHTPUYHOI ~ maxTH, oOuucmoeTbess 3a concentric duct shall be calculated using the
hopmyIoIO: following formula:

oo Tepj+Tom,

mB,j 9

(81)
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ac:

Tme,j cepeHsl TemIiepaTypa MPUILTHBHOTO
MOBITPS TI0 BCill TOBXKHHI JUISHKA JUMOXOMY |,
K
Togj — TemmepaTypa IPHUILIMBHOIO IOBITPs Ha
KIHII JUITHKA aumoxony |, K
Tepj — TeMmepaTypa NMPUILUIMBHOTO INOBITPS Ha
MOYaTKy AUITHKY aumoxonay |, K
15.8.2.9 Irepamuis
Jus obuncnennst Toj 1 Topj HEOOXiNHO 3HATU
BIJIMOBIAHI TeMIepaTypy MPHUILIMBHOTO MOBITPS
Tes,j y BCIX By3JI0BUX Toukax. s Temneparypu
NPUIUTMBHOTO TOBITPS HA BXOJi B HAWBHIILY
ninssHKy numoxony NS BHKOPHCTOBYETHCS
dbopmyna:

T

[ToynHaroun 3 MOYATKOBOIO 3HAUCHHS JUIA Tegj,
dopmymnu 3 (64) o (81) BUKOPUCTOBYIOTBCS 3
BIAMOBIIHUM  TIOBTOPEHHSM  JIOTH,  TOKH
HaOmmxkeHHss 10 Tegj mna j < Nseg He

3a10BOJIbHUTD HaCTYHHi YMOBHU.

£

|TeB,j —Togjr|=

Nseg

JUId  pO3PAaxyHKYy TEMIIEparyp MPUIUIMBHOTO
MOBITPsT BiA (yHIZAMEHTY A0 BEpUIMHHU IS
KOHIICHTpUYHO  30aJaHCOBaHUX  JUMOXOJIIB
BUKOPHUCTOBYETHCS HACTYIMHA (opMyIa:

Tog,j=Tenj1

Itepartito mo Bu3HaueHHIO 71 HEOOXITHO
MPOJIOBXKYBATH TOKU HE Oy/e 3aJ0BOJILHATHUCH

HACTYITHA YMOBA!

T,

88

eB,Nseg — I

eB,Nseg _TL <€

where
Tma,j temperature of the supply air averaged over

the length of chimney segment j in K

Tog,j temperature of the supply air at the end of
chimney segment j in K

Tes; temperature of the supply air at the
beginning of chimney segment j in K

15.8.2.9 Iteration

For the calculation of T,jand Togjj it is necessary
to know the relevant supply air temperatures
Teg,j for all nodes. For the supply air temperature
at the entrance of the top most chimney segment

Nseg the following formula shall be used:

, K. (82

Starting from an initial estimate for Teg; use the
formulae (64) to (81) repeatedly, adapting Teg;
for j < Nseg until the following conditions are
fulfilled:

j < Nseg

npu K. (83)

and when calculating the supply air temperatures
from the bottom to the top of the concentric
balanced flue chimney use:

j>1, K (84)

pu

Tos1 shall be searched for iteratively until the

following condition is fulfilled:

, K. (85)



Ie:
Tem:Nseg — TEMIepaTypa MPUIUIUBHOTO MOBITPS
Ha Bxoi B AUIIHKY numoxony Nseg, K

T — TemnepaTypa 30BHIIIHBOTO TOBITPs1, K

Te,j — Temmeparypa NpPUIUIMBHOIO IOBITps Ha
BXOJi B IUIIHKY aumoxonay |, K

To,j+1 — TeMIlepaTypa NPUILIMBHOIO TOBITPs HA

KiHII AUITHKY aumoxonay j+1, K

Nseg — KiTbKICTh MJUISHOK JWUMOXOIY JUIS
PO3paxyHKy -
& — MakcuMajgbHUK (PaKTOp OJHOYACHOCTI,

npuiimaetbes 3a 1(K), K

Hpumitka. [Toku BukoHyOTECS yMOBH popmyn 85 Tta 87, mus
BupimeHHs ¢popmyin 3 (64) 1o (82) MOKYTb BUKOPHCTOBYBATHCH
TAKOX IHIII MaTeMaTH4HI METOJIH.

15.8.3 KoHueHTpuuHi 3’€THyBaIbHI €IE€MEHTH

15.8.3.1 KoeodimienT Temomepenadi  Mix

AUMOXOI0M Ta HOBiTpOHpOBOILOM

KOHIIEHTPUYHMX 3’ €THYBaIbHUX €JIeMEHTaxX
KoedimienT Teruonepenadi MK JHUMOBHMHU

razaMd Ta  [PUIUIMBHUM  TOBITpSIM Y

KOHUEHTPUYHUX 3 €IHYBAIbHUX €JIEMEHTaX |

00YHCITIOETHCS 32 POPMYIIOIO.

where

TesNseg temperature of the supply air at the
entrance of chimney segment Nseg in K

T, temperature of the external air in K

Tesj temperature of the supply air at the entrance
of chimney segment j in K

Tos,j+1 temperature of the supply air at the end of
chimney segment j+1 in K

Nseg number of chimney segments used in the
calculation -

& maximal convergence error, shall be taken as 1
(K)inK

NOTE. Other mathematical methods for solving the formulae

(64) to (82) can be used as long as the conditions (85)
and (87) are fulfilled.

15.8.3 Concentric connection pipes
15.8.3.1 Coefficient of heat

between the flue and the air supply passage of

transmission

concentric connection pipes

The coefficient of heat transmission between the
flue gas and the supply air of concentric
connection pipes j shall be calculated using the

following formula.

L+S,{GJ :
Qv A Vj

Ie:
kv j— KoeilieHT Teruonepenayi Mi JUMOBUMHU
razaMu Ta MIPUILIUBHUM MOBITPSIM
3’€JHYBaJIbHUX €JIEMEHTIB ], Br/M* K

S -

TeMIIepaTypHiii HECTIHKOCTI -

MOMPAaBKOBUM  KOEPIIEHT  MpHU

)
[A vj ~ — TEpPMIYHHMH oOmp MDK HIaXTOO

TUMOXOJy ~ KOHIEHTPUYHHX 3’ €IHYBAJIBHHUX

enemenTiB j, Br/mM* K

Dy
Dhav,j - Cav,j - Srad

: Br/m” K. (86)

Where:

kv j coefficient of heat transmission between the
flue gas and the supply air of the connection
pipes j in W/m*K

Sy correction factor for temperature instability

1
[AJV,J- thermal resistance of the flue duct of the

concentric connection pipes j in W/m?*-K
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Dhvj — exBiBaJeHTHHH JiaMeTp AUMOXOAY Y

KOHIICHTPHYHHMX 3’ €THYBaJIbHUX €JIEMEHTAaX |, M
Dhavj — 3O0BHINIHIA €KBIBAJIEHTHUH [JiaMeTp

IaXTH JUMOXOY y

KOHLICHTPHYHHUX
3’€THYBAJILHUX €JIEMEHTAX |, M

aivj — Koe(ilieHT TerIoBiAaadl  Mix

JAUMOBHMMU I'a3aMU Ta BHYTpiI_HHBOIO IIOBEPXHEIO

HIaXTH JUMOXOIY KOHIICHTPUYHHUX
3’€IHYBAIBHIX eNeMeHTiB j, Br/m? K

Aav,j — KoedIlieHT TEIUIOBIIaYl MK

HNPUIUIMBHAM  TIOBITPSAM  Ta  30BHIIIHBOIO
MOBEPXHEIO IIAXTH JUMOXOJY KOHIEHTPHYHUX
3’€IHYBAIBHIX eNeMenTiB j, Br/m? K

Srag — TompaBKOBUH Koe(iIIEHT I mepeaadi
BHUIIPOMIHIOBAHHS -

Hnst

nornpaBKoBui KoedimieHT Sy = 1.

KOHIICHTPUYHHUX 3’ €THYBaJILHUX
Jlns ypaxXyBaHHs BIUIMBY BUIIPOMIHIOBAHHS BiJl
30BHIIIHBOI TOBEPXHI IMIAXTH JAUMOXONY [0
BHYTPILIHBOI OBEPXHI HIAXTH MOBITPOIIPOBOAY
KOHIICHTPUYHUX 3 €HYBAJIbHUX  €JIEMEHTIB,
BEJIMYMHA Kj MICTUTB IONPABKOBHH KoedilieHT
Srad, 3HAUEHHS SIKOT'O IPUHMAETHCS PIBHUM 2.

s

€JIIEMEHTIB, y SKUX TeMIlepaTrypa BHYTPIIIHBOT

KOHIOCHTPHUYHHUX 3’ €OAHYBAJIbHUX

CTIHKA IIaXTH AUMOXOY 3aBXKIW  HHXKYA

TEMIEpaTypyd KOHJEHcAIlli JUMOBHX Tra3iB,

HEOOXITHO 3aCTOCOBYBAaTH 3HAYEHHS Spg = 1.

Dnv,j hydraulic diameter of the flue of concentric
connection pipes j inm

Dhav;j hydraulic diameter of the outside of the
flue duct of the concentric connection pipes j
inm

aivj coefficient of heat transfer between the flue
gas and the inner surface of the flue duct of the

concentric connection pipes j in W/m?-K

aav,j coefficient of heat transfer between the
supply air and the outer surface of the flue duct

of the concentric connection pipes j in W/m*-K

Srag correction factor for the heat transfer by
radiation -

For concentric connection pipes the correction
factor Sy shall be taken as 1.

In order to account for the effects of radiation
from the outer surface of the flue duct to the
inner surface of the air supply duct of the
concentric connection pipes the calculation of k
includes a correction factor for radiation S;yq, for
which the value 2 shall be taken.

For concentric connection pipes in which the
inner wall temperature of the flue duct is always
lower than the condensing temperature of the
flue gas the value S;5q = 1 should be taken.

For aav,j the following formula shall be used:

ITokasHUK oy Cmig — oOYMCIIIOBATH 34
bopmynamu:
P /iBV,j ‘Nu,y
o Dppyj 2
L Br/m~ K. (87)
4- Ay
Day - °W
Uav,j+ Uiy, M. (88)
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D 0,16
NuaV,j = 0,86 [ﬁJ - NuBV’j
hVa,j (89)
" 0,67 D 0,67
Nugy, =|— -0,0214.(ReBVJO's-lOO]-PrBV,jO"'- 1+—2v]
VsmoothBV, j Vi (90)
Way,j * Dhav,j
ReBV,i = 0
VBv,j (91)
ze: Where:
Jsvj —  koedimient  TemmonposinHocTi Ay jthermal conductivity of the supply air in the
NPUIUIMBHOIO ~ NOBITPs y  KOHIEHTPHYHHX CONCentric connection pipes j in W/m?-K

3’€IHYBAIBHIX eNeMeHTax j, Br/m*K
Nuayj — nmokasHuk HyccenbTa 1 30BHILIHBOT
MOBEPXHI IIAXTH JUMOXOAY 3 €IHYBaJbHUX
CIIEMCHTIB |

€KBIBaJICHTHU I

Dnevj — JiamMeTp

MOBITPOTIPOBOY y KOHIIEHTPUYHUX

3’€IHYBAJIbHUX €JIEMEHTaX j, M

Agvj - ionia TMOMEPEYHOro TMEPETHHY
MOBITPOIIPOBOY y 3’ €AHYBAIBHUX €JIEMEHTaXx j,
2
M
Dhvaij — 3OBHINIHIA EKBIBAJIEHTHUH [JiaMeTp
LIaXTH TUMOXOJTY y KOHI[EHTPUYHHUX

3’€IHYBAJIbHUX €JIEMEHTaxX j, M
Ugv, - BHYTPILIHI THEpUMETp IIaxXTH
MOBITPOIIPOBOTY y KOHIICHTPUIHHUX
3’€IHYBAJIbHUX €JIEMEHTAX ], M

Uavij — 30BHIMIHIA NEPUMETP IIAXTU AUMOXOIY

y KOHIICHTPUYHHUX 3’ €IHYBAIBHUX EJIEMEHTaXx |,

M
Nugyj — nokasHuk HyccenpTa ans omopHoro
MOTOKY Y KOHIIEHTPUYHUX 3’ €JHYBAJIbHUX

CIIEMCHTAX | -
WBvj — MaKCHUMajbHa BEIMYMHA Koe(ilieHTa
TEpTS BHYTPILNIHBOI MOBEPXHI MOBITPOIPOBOIY

Ta 30BHINIHBOT MOBEPXHI MIAXTH JAUMOXOAY Y

Nuav,j Nusselt number for the outside of the flue

duct of the connecting air pipes j

Dnev,j hydraulic diameter of the air supply
passage of the concentric connection pipes j

inm

Agv; cross-sectional area of the air supply
passage of the concentric connection pipes j

in m?

Drhvaij hydraulic diameter of the outside of the
flue duct of the concentric connection pipes j
inm

Uigv,; circumference of the inside of the air
supply duct of the concentric connection pipes j
inm

Uavij circumference of the outside of the flue

duct of the concentric connection pipes j in m

Nugy,j Nusselt number for a reference pipe flow

for concentric connection pipes j —

wev,j the higher of the value of the coefficient of
friction of the inside of the air supply duct and
the outside of the flue duct of the concentric
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KOHIICHTPUYHKX 3’ €THYBaIbHUX €JICMEHTAX | -
WsmoothBV,j — KOE(ILIEHT TEPTs MOBITPOIPOBOAY
KOHIICHTPUYHHUX 3 €JHYBAIbHUX CIIEMEHTIB |

IIPU T1IpaBIIYHOMY MOTOLI -

Resv,j — MOKa3HUK Pertnonsnca
MOBITPOTIPOBOY y KOHIICHTPUYHUX
3’€IHyBaAJIbHUX CIIEMCHTAX | -

Prevj — mnokasnuk Ilpanarns npuniaMBHOrO

MOBITPS Y KOHICHTPUYHUX 3’ €IHYBaJIbHUX
CIIEMCHTAX | -
Lv; - JIOBXKHHA KOHIIEHTPHYHOTO
3’€IHYBAJILHOTO €JIIEMEHTA j, M.

15.8.3.2 MiX

Koedimient Teruonepenaui

OPUIUIMBHUM  TOBITPAM  Ta  OTOYYIOUUM
HOBITPSAIM ISl KOHLUEHTPUYHUX 3’ €IHYBAJIbHUX
CJICMEHTIB

KoeoiuienT Temnonepenayl Mixk NPUILIMBHUM Ta
OTOUYIOUUM TMOBITPSAM JUISI KOHLIEHTPUYHHUX
3’€IHYBAJIbHUX €JIEMEHTIB OOYMCIIOEThCA 32

HaCTyMHOIO (hOPMYJIOLO:

connection pipes j -

wsmoothsv,j COefficient of friction of the air supply
passage of the concentric connection pipes j for
hydraulically smooth flow -

Regv; Reynolds number of the air supply

passage of the concentric connection pipes j -

Prgv; Prandtl number of the supply air in the

concentric connection pipes j -

Lv; length of the concentric connection pipes j
inm
15.8.3.2 Coefficient

between the supply air and the ambient air for

of heat transmission

concentric connection pipes

The coefficient of heat transmission between the
supply air and the ambient air for concentric
connection pipes shall be calculated using the

following formula:

, Br/m” K. (92)

kev,j coefficient of heat transmission between the

kgy i =
i
1 1 DhiBV,j
+84 | = _
A D :
aigy BV, haBV,j - ®aBV,j
ae: Where:
Kevj — KoedimieHT Temuomepenadi — Mix
NPUIUIMBHUM Ta OTOUYYIOYMM TIOBITPSM Y

KOHIOCHTPUYHUX 3’€IlHYBaJ'IBHI/IX CICMCHTAax J )

Br/M* K

aipvj — Koe(INIEHT  TemoBiggadl Mk
OPUIUIMBHUM  TIOBITPSAM 1 BHYTPIIIHBOIO
MOBEPXHEI0  IIAXTH  MOBITPOIPOBOAY Y

KOHIICHTPHYHHMX 3 €IHYBAJIbHUX €JIEMEHTaX |,
Br/m* ‘K

)
[A Bvj — OHIp TEIUIONPOBIAHOCTI IIAXTH

92

supply air and the ambient air for the concentric

connection pipes j in W/m?-K

aigv,j coefficient of heat transfer between the
supply air and the inner surface of the air supply
duct of the concentric connection pipes j in
W/m?-K

1
[AJBVJ thermal resistance of the air supply duct



MOBITPOIIPOBOIY y KOHI[CHTPUIHHX
. 2

3’€IHYBaJIbHUX elleMeHTax j, Br/m™-K

€KB1BaJICHTHUI

Dhisv,j — aiameTp

MOBITPOIIPOBOY y KOHI[CHTPUIHHIX
3’€IHYBAJIbHUX €JIEMEHTAX j, M
DhaBvj — 30BHIIIHIM €KBIBAJIEHTHUI JiaMeTp
IIAaXTH TOBITPONPOBOSY y KOHIEHTPHYHHUX
3’€IHYBAJIbHUX €JIEMEHTAX j, M
S -

TEeMIIepaTypHii HeCTIHKOCTI -

MIOTIPAaBKOBUM  KOeQillieHT  Tpu

aaBvj —  KOe]iLIeHT  TeIIoBiAdadl  MDX

30BHIIIHBOIO IMOBCPXHECTIO mraxXTu

MTOBITPOIIPOBOY y KOHIICHTPUIHHIX

3’€MHYBAILHUX €JIEMEHTaX | Ta OTOYYIOUUM
. 2

noBiTpsim, Br/m”-K

JUis KOHIIEHTPUYHHX 3’ €THYBAJIHHUX EJIEMEHTIB

MOTIPABKOBHIA KOeiIieHT Sy mpuitmaeThest 3a 1.

of the concentric connection pipes j in W/m?-K

Dhigv,j hydraulic diameter of the air supply
passage of the concentric connection pipes j

inm

Dhagv,j hydraulic diameter of the outside of the
air supply duct of the concentric connection
pipesjinm

Sy correction factor for temperature instability

aagv,j coefficient of heat transfer between the
outside of the air supply duct of the concentric
connection pipes j and the ambient air in
W/m?-K

For concentric connection pipes the correction
factor SH shall be taken as 1.

Jlns  po3paxyHKYy ojvej BHUKopHucToByeThest For the calculation of aivgj the following
HacTymHa (opmya: formulae shall be used:
_ ﬂBV,j ‘Nujgy;
Oigv,j = D
hBY.j Br/m” K. (93)
npu with
0,6
NuiBV’j = 1 — 0,14 . (M] . NHBVJ
hiB. j
(94)
Nugy;j obuncmoerscs 3a ¢opmymnoto (90) ta Nugy;according to (90) and Dpgy, according to
Dhgv,j obuncmoerses 3a popmyioro (91). (91).
ae: where

/Bv,j — TEIUIONPOBIHICTh NIPUIUIMBHOTO MOBITPS
y KOHIEHTPUYHHX 3’€THYBAIBHUX CIIEMEHTaX |,
Br/m*-K

Nupy,j — mokasHuk HyccempTa a1 omopHoro
MOTOKY Y KOHIIEHTPUYHUX 3’ €JHYBAIbHUX
CIIEMEHTAX |, -

Nuigvj— mnokasHuk Hyccenbra BHYTpPINIHBOI

Agv,j thermal conductivity of the supply air in the
concentric connection pipes j in W/m?-K

Nugy,j Nusselt number for a reference pipe flow

for concentric connection pipes j -

Nuigy,j Nusselt number of the inside of the air
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MOBEPXHI 1axTu MOBITPOIIPOBOY

y

KOHIICHTPHYHHMX 3’ €HYBAIBHUX €JIEMEHTaX |, -

€KBIBAJICHTHUNA

Drev,j - aiameTp

MOBITPOIIPOBOLY y

3’€IHYBAJILHUX €JIEMEHTAX |, M

KOHUOCHTPUYIHHUX

Dhigvj — BHYTpIlIHIIl €KBIBaIEHTHUI JiaMeTp
IIAaXTH TOBITPONPOBOSY y KOHIECHTPHYHHUX

3’€IHYBAJIbHUX €JIEMEHTAX j, M

Dhavj 30BHIIHIN EKBIBAJCHTHHUIA JiaMeTp

nraxTu AUMOXOAY

y

3’€THYBAILHUX €JICMEHTAX |, M

KOHIOCHTPUYHUX

15.8.3.2.1 KoedimieHT OXOJOKCHHS IIaXTH
TUMOXONY y KOHIICHTPUYHHX 3’ €IHYBaJIbHUX
eIIEMEHTax

KoeilieHT 0XO0NIOMKEHHS MIaXTH JUMOXOIY Y

supply duct of the concentric connection pipes j
Dhev,j hydraulic diameter of the air supply
passage of the concentric connection pipes j

inm

Dhisv,j hydraulic diameter of the inside of the air
supply duct of the concentric connection pipes j
inm

Dravj hydraulic diameter of the outside of the
flue duct of the concentric connection pipes j
inm

15.8.3.2.1 Cooling value of the flue duct of

concentric connecting pipes

The cooling value of the flue duct of concentric

KOHIICHTPUYHHMX  3’€IHYBaJbHHX eleMeHTax connecting pipes shall be calculated using the
009HCITIOETHCS 32 (POPMYIIOO: following formula:
K . ka UV,] 'LV,j
V2 e
Myj " Cpv (95)
ne: where
Kvj —  xoedimienr oxonomkenHs maxta Ky cooling value of the flue duct of the

JUMOXONY y KOHIIEHTPHUYHUX 3’ €IHYBaJIbHUX
CIIEMEHTaX |
—  xoedirmieHT MIX

Ky j TEeTuToTepeadi

JAMOXO0J0M Ta  TOBITPONPOBOJIOM  V
KOHIICHTPUYHHMX 3 €JIHYBAJIbHUX €JIEMEHTaX j,
Br/m*-K

Uyvj — OKPYKHICTb IUMOXOAY KOHLIEHTPHUYHHX
3’€THYBaJIbHUX €JIEMEHTIB j, M

Lv,j — IOBXHMHA KOHIEHTPUYHUX 3’ €THYBAIbHUX
€JIEMEHTIB j, M

1y j MacoBa BHTpaTa IWUMOBHX Ta3iB y
KOHLIEHTPUYHHMX 3’ €JHYBAJIBHHUX €IEMEHTax |,
Kr/C

Cpvj — IHMTOMA TEIUIOEMHICTh JUMOBHUX Ta3iB y
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concentric connection pipes j -

kv,j coefficient of heat transmission between flue
and the air supply passage of the concentric

connection pipes j in W/ m?-K

Uy, circumference of the flue of the concentric
connection pipes j in m

Ly, length of the concentric connection pipes j in
m

my; flue gas mass flow in the concentric

connection pipes j in kg/s

Cpv,j Specific heat capacity of the flue gas in the



KOHIICHTPUYHHX 3 €JIHYBAJIbHUX CJIEMEHTaX |,
Jlx/kr-K

15.8.3.2.2 KoedimieHT OXOJOKEHHS IIaXTH
MOBITPOIIPOBOY y KOHI[CHTPUIHHX
3’€IHYBAILHUX €IIEMEHTAX

Koedirient

OXOJIOJKECHHA mIraxTu

MOBITPOIIPOBOLY y KOHLEHTPUYHUX
3’€IHYBAILHUX €JIEMEHTaX ] OOYMCIIOETHCS 3a

HAaCTYIHOIO (OPMYIIOIO:

concentric connection pipes j in J/ kg-K

5.8.3.2.2 Cooling value of the air supply duct of

concentric connection pipes

The cooling value of the air supply duct of the
concentric connection pipes j shall be calculated

using the following formula:

kpvj Uiy, - Lv,

KBV,] = .
va,j - C
bi(H
Ksv,j —  Koe(DIIiEHT OXOJIODKEHHS IIaXTH
MTOBITPOIIPOBOY y KOHI[CHTPUIHHX

3’€THYBAIbHUX CJICMEHTAX | -
Kav,j - KoeQillieHT Teronepeaayi Mix

NPUIUIMBHUM 1 OTOYYIOUMM  TOBITpSAM Y
KOHIICHTPUYHHUX 3’ €JJHYBAJIbHUX €JIEMEHTaxX J,
Br/mM%-K

BHYTPILIHS HIaXTH

Usv) — OKPYXHICTh

MOBITPOIIPOBOTY y KOHIIEHTPUIHHUX
3’€/IHYBAJIbHUX €JIEMEHTaX j, M

Lv,j — IOBXHMHA KOHIEHTPUYHUX 3’ €THYBAIbHUX
€JIEMEHTIB |, M

7y, — MacOBUH MOTIK NPUILUIUBHOIO HOBITPS y

KOHIOCHTPUYHUX 3,€I[HYB3.J'ILHI/IX CICMCHTax j,

Kr/c
CpBv,j — MHTOMAa TEIUIOEMHICTh HPHUIIMBHOIO
MOBITPST Y KOHICHTPUYHHX 3’ €IHYBaIBHHUX

enemenTax j, Jx/kr-K
15.8.3.3 TemnepaTypa AMMOBUX Ta3iB Ha KiHII

TUMOXOJy  KOHIEHTPUYHHX 3’ €IHYBAIBHHUX

enemeHTiB (ToV,))

Temmeparypa OuUMOBUX ra3iB  Ha  KiHLI

JUMOXOJy ~ KOHUEHTPUYHUX 3’ €JHYBAIbHHUX

PBV.j

(96)

where
Kgv,j cooling value of the air supply duct of the

concentric connection pipes j -

kgv,j coefficient of heat transmission between the
supply air and the ambient air for the concentric
connection pipes j in W/ m?-K

Uigv,; circumference of the inside of the air
supply duct of the concentric connection pipes j
inm

Lv j length of the concentric connection pipes j in
m

mpyvj mass flow of the supply air in the

concentric connection pipes j in kg/s

Cpav,j Specific heat capacity of the supply air in
the concentric connection pipes j in J/ kg-K

15.8.3.3 Flue gas temperature at the end of the

flue of concentric connection pipes (Tov,j)

The flue gas temperature at the end of the flue of
the concentric connection pipes j shall be
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€JIEMEHTIB | O0UUCITIOETHCS 32 (HOPMyIIaMHu:

calculated using the following formula:

T

_(2-Ky;) (2+Kyy;) Ty +2 Ky, (Byg Ty +2 - Toay + Kovy Tovy)

ov,j
! (2+Ky;) (2+Kyy;) + 2-Ky; - Ey , K. (97)
Eyj= mmvj :sz,j )
BV, * CpBV,j (98)
Ter_.j = ToB_.j (99)
ne: where

Tovj — TemmepaTrypa IUMOBUX TIa3iB Ha KiHII

TUMOXONY  KOHIICHTPUYHHUX 3’ €IHYBaJIbHHUX
enemeHTiB |, K

Tw,j — TemnepaTypa IMMOBUX ra3iB Ha BUXOJI 3
Teruioreneparopa j, K

Tesvj — Temmeparypa NPUILIMBHOIO MOBITPS Ha
MOYaTKy  KOHIIGHTPHYHUX 3 €JHYBaJIbHUX
eneMeHTiB |, K

Twj — TemmepaTypa OTOYYHOUOrO MOBITpS
KOHIIEHTPUYHHX 3’ €THYBAJIbHUX €JIeMEeHTIB j, K
Kvj — KoeQilieHT OXOJO/KEHHA IIaXTH
JTUMOXONY y KOHIICHTPUYHHX 3’ €JHYBaTHLHUX
CIIEMEHTaX |

Kevj — KoOe(IIEHT OXOJOMXKEHHS Yy ILNaXTi
MTOBITPOIIPOBOY y KOHI[CHTPHUIHHX
3’€IHYBAJIbHUX CIIEMEHTAX |

ry, j — MacoBa BUTpaTa IMMOBHUX Ta3iB y
KOHIICHTPUYHHX 3 €JHYBAJIbHUX €JIEMEHTaX J,
KT/C

Cpv,j — IMHUTOMAa TEMJIOEMHICTh AUMOBHUX rasiB y
KOHIICHTPUYHHMX 3 €JIHYBAJIbHUX €JIEMEHTaX |,
Jx/xr-K

7By, — MAacoBa BHUTpPaTa IPHUILIMBHOIO MOBITPS
KOHIICHTPUYHHUX 3 €JHYBaJIbHUX EJIIEMEHTIB J,
Kr/C

Evj — ©OMTOMa TEMIOEMHICTh IPUILIUBHOTO
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Tov,j temperature of the flue gas at the end of the

flue of the concentric connection pipes j in K

Tw; temperature of the flue gas at the outlet of
the appliance j in K

Tesv,; temperature of the supply air at the
beginning of the concentric connection pipes j

in K

Tuvj temperature of the ambient air of the
concentric connection pipes j in K

Kv; cooling value of the flue duct of the

concentric connection pipes j -

Ksv,j cooling value of the air supply duct of the

concentric connection pipes j

my,j mass flow of the flue gas in the concentric

connection pipes j in kg/s

Cpv,j Specific heat capacity of the flue gas in the
concentric connection pipes j in J /kg-K

mgy; Mmass flow of the supply air in the

concentric connection pipes j in kg/s

Ev,j specific heat capacity of the supply air in the



MOBITPS KOHIICHTPUYHHX 3’€JHYBaJIbHUX
enemeHTiB j, Jhx/kr-K

Evj — BIOHOIIEHHS TEIUIOBUX MOTOKIB JUMOBHX
ra3iB Ta TOBITPS TOPIHHSA y KOHIEHTPUYHUX
3’€IHYBAJILHUX CJICMEHTAX |,-

Togj — TemmepaTypa NPHUIIMBHOIO IOBITpS Ha

KiHI JUIHKA qumoxony |, K

Ipumitka 1. ®opmyna 97 06UUCTIOETHCS 32 TPHUITYIIEHHSIM, 1[0
TEIUIOOOMIH CIIPOINEHO OOYHCIIOETHCS 32 PI3HUIEI0 CEepeHiX

TeMIepaTyp.

TemmepaTypa NPUIUIMBHOTO IOBITPS HAa KIHIT
MTOBITPOIIPOBOY KOHI[EHTPUIHHX
3’€IHYBAIbHUX €JIIEMEHTIB  OOYHCIIIOETHCS 32

bopmyIorO:

concentric connection pipes j in J /kg K

Ev, heat flux ratio between the flue gas and the

combustion air in the concentric connection

pipes | -

Tos,j temperature of the supply air at the end of
chimney segment j in K

NOTE 1. The formulae 97 is derived assuming that the heat

exchange can be approximately calculated from the difference in

mean temperatures.

The supply air temperature at the end of the air
supply passage of the concentric connection
pipes j shall be calculated using following

formula:

Tosvj =Tw,j + Tovj — Tenv _F(Tw,j _ToV,j)

ae:

Tovj — Temmeparypa AMMOBUX ra3iB Ha KiHIII
IMMOXOAY y KOHIEHTPHYHUX 3’ €IHYBAIbHUX
enemenTax |, K

Tw,j — Temneparypa TMMOBHUX Ia3iB Ha BUXOI 3
TeruioreHepatopa j, K

ToBv,j — TeMIepaTypa NPUILIMBHOIO TOBITPS Ha

KIHIT KOHIIEHTPUYHUX 3’€THYBaITbHUX

eneMenTiB |, K
Tepv,j — TeMHepaTypa NPUILIMBHOTO IOBITPs Ha

IMo4YaTKy KOHIOCHTPUYIHUX 3’ €IHYBAJIbHUX

eneMeHTiB j, K
Kv,j — Koedili€HT OXOJOMXKEHHS AUMOXOAY Y

KOHIOCHTPUYHUX 3’€,Z[HYB3.J'ILHI/IX CJ'IeMCHTan -

HOpumitka 2. [logaTkoBo Ui TEPEBIPKA XapaKTEPUCTUKU

TeMIlepaTypy  JAWMOXOJY TaKoX  HeoOXigHa  mepeBipka

TeMIIepaTypH MPUILIMBHOTO ITOBITPS Ha KIiHI[I KOHIEHTPUYHOTO
3’€[IHYBalbHOTO  €IEMEHTY  Topyj , AKIIO  BHPOOHHK
TEeIJIoreHepaTopa BKa3ye MaKCHMalbHY TEMIIepaTypy B TOYII

BXOJly B TETJIOTEHEPATOP.

Vi , K.

(100)

where
Tov,j temperature of the flue gas at the end of the

flue of the concentric connection pipes j in K

Tw; temperature of the flue gas at the outlet of
the appliance j in K

Tosv,j temperature of the supply air at the end of
the concentric connection pipes j in K

Tesv,j temperature of the supply air at the
beginning of the concentric connection pipes j

in K

Ky, cooling value of the flue of the concentric
connection pipes j -

NOTE 2. In addition to the check of the temperature
requirement of the chimney a check of the supply air temperature
at the end of the air supply of the concentric connection pipe
Togv,j can also be undertaken if there exists a maximum air inlet

temperature for the heating appliance given by the manufacturer.
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15.8.3.4 Temmneparypa IUMOBHX Tra3iB IO BCii

IOBXUHI KOHI[CHTPUYHHX 3’ €IHYBaJIbHUX
€JIEMEHTIB

TemmepaTypa NUMOBUX ra3iB MO BCil JOBXHUHI

15.8.3.4 Temperature of the flue gas averaged
over the length of the concentric connection
pipes

The temperature of the flue gas average over the

KOHIICHTPUYHHMX  3’€qHyBaJibHUX  eneMmeHTiB, length of the concentric connection pipes j shall
00UHCITIOETHCS 38 POPMYIIOFO: be calculated using the following formula:
T . TW,] + TOV,j
mVv,j — 7
: K. (101)
e: where
Tmvj — Temmeparypa AMMOBUX Ta3iB mo Bcii Ty temperature of the flue gas averaged over
JOBKMHI  KOHIEHTpHYHHMX  3’eaHyBaibHuX the length of the concentric connection pipes j

eneMeHTiB j, K

Tovj — TemmepaTypa AMMOBHMX ra3iB Ha KiHII
IUMOXOAY  KOHLUEHTPUYHUX 3 €IHYBaJIbHUX
eneMeHTiB j, K

Tw,j — Temmeparypa AMMOBHUX Ta3iB Ha BUXOJI 3
Teroreneparopa j, K

15.8.3.5 Temmneparypa MpUIITMBHOTO TIOBITPSI TI0
BCI JOBXHMHI KOHLEHTPUYHUX 3’€JHYBAJIbHUX
€JIEMEHTIB

TemnepaTypa NpPUIUIMBHOTO MOBITPS MO BCIiH
JTOBKHUH1

KOHICHTPUYIHHUX 3’ €AHYBAJIbHUX

€JIEMEHTIB 00UYHCITIOETHCA 32 (HOPMYJIOHO:

in K
Tov,j temperature of the flue gas at the end of the
flue of the concentric connection pipes j in K

Tw; temperature of the flue gas at the outlet of
the appliance j in K

15.8.3.5 Temperature of the supply air averaged
over the length of the concentric connection
pipes

The temperature of the supply air averaged over
the length of the concentric connection pipes j

shall be calculated using the following formula:

Tenv,j + ToBv,j
Thgvj=————
2 , K (102)

ae: where
Tmevj — TemIepaTypa HpHUILIMBHOTO MOBITpsS Tmey, temperature of the supply air averaged
o BCIi JIOBXKHHI koHueHTpruHux Over the length of the concentric connection
3’€THYBaJIbHUX eJeMeHTiB |, K pipes jin K
Tosvj — TemIepaTypa HPHUILIMBHOTO MOBITps Togv,jtemperature of the supply air at the end of
Ha KiHIII JTMMOXOJTY kourentpuunux the flue of concentric connection pipes j in K

3’€THYBaJIbHUX €JIEMEHTIB j, K
Tevj — TemmepaTypa NPUILUIMBHOIO IOBITPS
Ha TOYaTKy MOBITPONPOBOJY KOHIEHTPUYHUX

3’€IHYBaJIbHUX eJIeMeHTiB j, K
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Tesv,; temperature of the supply air at the
beginning of the air supply passage of the

concentric connection pipes j in K



15.9 Tucku y maxrax noBirponpoBoay

15.9.1 Tsra, crBopeHa e(heKTOM ITUMOXOIY Y
[IaXTi MOBITPOIPOBOAY HA AUISHI TUMOXOY |
Tsira, cTBOopeHa edekToM IUMOXOAY y MIaxTi
MOBITPOIIPOBOY IE 30a1aHCOBaHUX
JMMOXOMIB 3 OKPEMUMH IIaxTaMH Ta s
30aJIaHCOBaHUX JMMOXOJIIB 3 KOHIICHTPUYHHUMU
[IaXTaMHu 3 KOe]ilieHTOM Teruionepenadi OiabIi
Hix 0,65 Br/M*K ciix MpUIMATH 32 HYJIb.

Tsira, cTtBopeHa e(eKTOM IUMOXOAY Y MIaxTi

MOBITPONPOBOLY HA JUIAHIN IMMOXOY | IHIIHAX

302J1aHCOBAHUX OUMMOXOMIB OOUYUCIIIOETHCI 34

dbopmyIIoIO:

Pugj=H;g (AL - Prsj)
ne:
PHgj — Tira, ctBopeHa eeKTOM AUMOXOLY y

IIaXTi TOBITPOIIPOBOY Ha JUISHII TUMOXOMIY J,
ITa
H;— BHCOTa OUISHKY AMMOXOAY j, M

g — NPUCKOPEHHS BiIbHOTrO najiHHg 9,81, M/c?

. 3
pL — T'yCTHHA OTOYYIOUYOTO MOBITPS, KI/M
pmB,j — TYCTUHA NPUILUIMBHOTO MOBITPS MO BCii

JOBXHHI JUISHKHA IUMOXO.Y |, Kkr/m®

MpumiTka. [pyHTYIOUMCh HAa JOCBiMi, JOIUIBHO TEpendadnTh

JJ1A onepeyYHOTo NEPETUHY KOHL[eHTpI/I‘{HO.l. I1axTHu

HOBITPONIPOBOZY  MiHIMaJbHi  po3mipu.  PexomeHayeTbes
NpUAMaTH 3HaYeHHs, K 1,5 KpaTHe 3HA4YeHHS IIONEPEYHOTO

MIEPETUHY AUMOXOY.

15.9.2 Tsra, crBopeHa e(peKTOM IUMOXOIY B

IaxTi HOBITPOIIPOBOLY 3’€JHYBaJIbHUX

€JIEMEHTIB
Tsra, crBopeHa edEeKTOM IUMOXOIY B IIAXTI
CJIIEMEHTIB

MOBITPOIIPOBOY 3’ €IHYBAJIbHUX

30aJlaHCOBaHUX  JAMMOXOMIB 3  OKPEMHMH

maxtaMd Ta 30ajlaHCOBAaHMX [JTUMOXOIIB 3

15.9 Pressures of the air supply ducts

15.9.1 Draught due to chimney effect of the air
supply duct of chimney segment j

The draught due to the chimney effect in the air
supply duct for balanced flue chimney with
separate ducts and for balanced flue chimney
with concentric ducts with flue ducts with a
thermal resistance higher 0,65 W/ m*-K

shall be taken as 0.

The draught due to the chimney effect of the air
supply duct of chimney segment j

of other balanced flue chimneys shall be

calculated using the following formula:

ITa (103)

where
Pug;j draught due to chimney effect of the air
supply duct of chimney segment j in Pa

H,; height of chimney segment j in m

g acceleration due to gravity, shall be taken as
9,81 in m/s?

pu density of ambient air in kg/m®

pmej density of supply air averaged over the

length of chimney segment j in kg/m®

NOTE. Experience shows that a limit should be applied to the
minimum cross sectional area of the air supply duct of concentric
air flue systems. A factor of 1,5 times the flue cross sectional

area is recommended.

15.9.2 Draught due to chimney effect of the air
supply duct of connection pipes

The draught due to the chimney effect of the air
supply duct of connection pipes of balanced flue
chimneys with separate ducts and of balanced
flue chimneys with concentric ducts with flue

ducts with a thermal resistance higher
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KOHIICHTPUYHUMHU IIaxXTaMH 3 Koe]illieHTOM
teronepenayi Oiuabm Hixk 0,65 Br/M* K CIIi
NpUMaTH 3a HyJb.

Tsira, cTBOpeHa e(eKToOM IUMOXOAY Y IIaxTi
MOBITPOIPOBONLy 3 €IHYBAIBHUX E€JIEMEHTIB |

00UHnCITIOETHCS 32 (OPMYIIOHO:

Pygyj= Hyj g (A - Pva,j)

bi(H
Phevj — Tira, ctBopeHa epeKToM AUMOXOLY Y
[IaXTI MOBITPOIIPOBOAY 3’€IHYBaJIbHUX

eleMeHTiB J, I1a
Hyv,j— BucoTa 3’€JHyBaJIbHOIO €IEMEHTA j, M

g — MPHCKOPEHHs BibHOro maminms 9,81, m/c?

pL — TYCTHHA OTOYYIOUYOTO MOBITPS, kr/m
pmBv,j — TYCTHHA NPHUIIJIMBHOTO IOBITPS O BCIH
JTOBKHUH1 IaXTH MOBITPOTIPOBOTY
3’€/IHYBAJIbHUX €JIEMEHTIB ], kr/m®

15.9.3 AepoanHaMiuHUR omip  LIAXTH
HoBiTponpoBoay Ha ainsHMi | aumoxony (Prs )
AepoMHAMIYHHI OMip MIAXTH MOBITPOIPOBOIY
Ha AUISHLI j quMoxony Prpj oOumcioeTbes 3a

HACTYMHOIO (POPMYIIOIO:

L.

: PmB,j
Frgj = SeB ‘(WB,,“D—J"‘ZGB,J'J' ; J
hB

ae:

Prs; - aepOJMHAMIYHUX OMip IIaXTH
MOBITPONPOBOLY Ha AUISHIN AuMoxoxy J, [1a
Pgs1j — BTpaTH THCKY dYepe3 IOALT MOTOKY
MPUIUTMBHOTO TIOBITPS B TOYL BXOAY B LIAXTY

MOBITPOIIPOBOIY Ha MUISHIN qumoxoay j+1, T1a

Peej — mepemnaj TUCKY uyepe3 3MiHY HMIBUIKOCTI
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0,65 W/m?-K shall be taken as 0.

The draught due to chimney effect of the air
supply duct of the connection pipes j shall
be calculated using the following formula:

(104)

where
Puev,j draught due to chimney effect in the air

supply duct of the connection pipes j in Pa

Hy j height of the connection pipes j in m

g acceleration due to gravity, shall be taken as
9,81 in m/s?

pu density of the ambient air in kg/m®

pmev,j density of supply air averaged over the
length of the air supply duct of the connection
pipes j in kg/m®

15.9.3 Pressure resistance of the air supply duct
of the chimney segment j (Prs )

The pressure resistance of the air supply duct of
the chimney segment j Prg; shall be calculated

using the following formula:

2
“Wmg,j + Sems,j - FBa1j T Secs,j - Fos,j

. Ta(105)

where

Pre,j pressure resistance of the air supply duct of
the chimney segment j in Pa

Pg31j pressure loss due to the splitting of the air
supply in the area of the inlet into the connecting
air supply duct of the chimney segment j+1

in Pa

Pce,j pressure change due to change in velocity



MOTOKY y TIOBITPOMPOBO/II HA TUISIHII JUMOXOIY
j, a
wBj — KOEQILIEHT TepTs HOBITPOIPOBOLY Ha
JUISHIT TAMOXOY | -

L,j — 1oBXHUHA JIISTHKY AUMOXOAY J, M

Dhngj — €KBiBaJIEHTHUI JiaMETpP MOBITPOIIPOBOLY
Ha JUISHIN JUMOXOY |, M

g

MOBITPOIPOBOJIi HA JAUISIHIII AUMOXO.Y |

cymMa Koe(illieHTIB OMOpy MOTOKY Yy

PmB,j — TYCTHHA IPHUIUIMBHOTO IOBITPSI 1O BCil
JOBKHHI TUISHKA TAMOXO.Y |, kr/v®

Wmgj — MBHIKICTh NPUIUIMBHOIO MOBITPS HA
mifcTaBi  cepenHbOi TYCTHMHH TPUILUIMBHOTO
MOBITPS HA JUISHIIN AUMOXOAY j, M/c
Oe3mnexu

Ser —  KoeilieHT LIAXTH

MIOBITPOIIPOBOAY -

SemB,j — KoedillieHT 6e3neKkHu aepoANHAMIYHOTO
Omopy, W0 BHUHUKAE BHACTIOK TMOJILLY
npuIuIMBHOTO NOBITPS (Semej = Ses U1 Peayj >
0rTa SEMB,j =1,0 nua P|331,j < 0) -

Seeej — KoedilieHT Oe3MeKu aepoANHAMIYHOIO
Omopy, 1[0 BHUHUKAE€  BHACIIJOK  3MiHU
[IBUIKOCTI TMOTOKY Ha IUISHII JAMOXOAY |
(Secsj = Ses mmst Pegj > 0 Ta Sgggj = 1,0 ms
PGB,j < O) -

3MiHa THCKY BHACIIJOK 3MiHH IIBUAKOCTI
notoky Pgpj y HOBITponpoBOAi Ha [JUISHINI

JTMMOXO/1Y | OOUYHMCITIOETHCS 3a (OPMYITaMu:

of the flow in the air supply passage of chimney
segment j in Pa

we,j coefficient of friction of the air supply
passage of the chimney segment j -

L,; length of the chimney segment j in m

Dngj hydraulic diameter of the air supply
passage of chimney segment j in m

2 (g, sum of coefficients of flow resistance in the
air supply passage of the chimney segment j -
pma,j density of the supply air averaged over the
length of the chimney segment j in kg/m?

wmg; velocity of the supply air based on the
average density of the supply air in the chimney
segment j in m/s

Seg flow safety coefficient for the air supply
duct -

Sems,j flow safety coefficient for the pressure
resistance due to splitting of the air supply
(Sems,j = Seg for Pgs1j > 0 and Sems;j = 1,0 for
Pg31j<0) -

Secs,j flow safety coefficient for the pressure
resistance due to change of flow velocity in the
chimney segment j (Secs j = Ses for Pegj> 0 and
Seca,j= 1,0 for Pggj<0) -

The pressure change due to change of velocity
of the flow Pggj in the air supply passage in
chimney segment j shall be calculated with the

following formula:

PmBj > PmBj1 2
Fogj = 5 WmB,j T WmB,j+1
, st <N [Ta. (106)
4
FPoen = L - Wimna N i
: st | =N IMa. (107)

ac:

where

pmBj — T'YCTUHA IPUILTMBHOTO IOBITps 1O BCili  pmpj density of the supply air averaged over the
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JIOBXHHI JTUISHKA JUMOXO.Y |, Kr/M°

Pcg,j — 3MiHa THCKY BHACIIJOK 3MiHH

MIBUJIKOCTI TOTOKY Yy TOBITPONpPOBOJI Ha
AutsHIl gumoxony J, Ila
Wmgj —  IIBHJKICTb IPUIUIMBHOIO IOBITPA

0a3yeThbCsl Ha TIACTaBl CEPeIHbOI TYCTHHHU
MPUILITMBHOIO IMOBITPS Ha JUISHIN JTUMOXOAY |,
M/c

Brpartu TrcKy Pg31j BHACIiIOK MOILTY MaCOBUX
TOYLIl

IIOTOKIB B

BXOJy y  INAxXTy

HOBITPONPOBOAY y 3’€IHYBAIBHHUX EIEMEHTaX
J+1 oOumcioTHCS 32 hopMyliamMHu:

me,j+1 2
Fg31j = SB31,j+1 T “WmB,j+1

) 2
Mgy j+1
SB31,j+1 = 0,35-| —
mp j41

PB31,N =0,

ne:

Pgsij — BTpaTm THUCKY BHACIIAOK IOJILTY
MacoBHX TIOTOKIB B TOYIll BXOJy Yy MIAXTy
MOBITPOMIPOBOAY y 3 €IHYBAIBHUX e€JIeMEHTaX
jtl1, Tla

pmB,j — TYCTUHA NPUILIMBHOTO MOBITPS IO BCIH
JOBXHHI JUISHKYA JUMOXO.Y |, Kkr/m®

Cg31j — Koe(dillieHT ONopy MOTOKY BHACIIIOK
MOJLTY MPUILIMBHOTO MOBITPSA B TOYLl BXOAY Y
axTy MOBITPOTIIPOBOTY 3’ € JHYBAITLHUX
eJIEMEHTIB |+1

7igy,j — MacoBUIl MOTIK MPUIIMBHOTO MOBITPS y
3’€THYBaJIbHUX €JIEMEHTAX ], KI/C

7gj — MAacOBHMH MOTIK IPUIUIMBHOTO HOBITPS HA
JUISHII ] TAMOXOY, KI/C

pmBj — FYCTUHA IPUILUIMBHOIO IOBITPs IO BCiii

JOBXHHI JUISHKHA IUMOXO.Y |, Kr/im®
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length of the chimney segment j in kg/m®

Pee,j pressure change due to change in velocity
of the flow in the air supply passage of chimney
segment j in Pa

wmg; velocity of the supply air based on the
average density of the supply air in the chimney

segment j in m/s

The pressure loss Pg3; j due to the splitting in the
area of the inlet into air supply duct of the
connection pipes j+1 shall be calculated with the

following formula:

, o jJ<N [MTa. (108)
s j <N [Ma. (109)

Ma. (110)
Where:

Pg31j pressure loss due to the splitting of the air
supply in the area of the inlet into the air supply

duct of the connection pipes j+1 in Pa

pma,j density of the supply air averaged over the
length of the chimney segment j in kg/m?®

Cga1j flow resistance coefficient due to splitting
of the air supply in the area of the inlet into the

air supply duct of the connection pipes j+1

mpyvj Mass flow of supply air in the connection
pipes j kg/s

mgj mass flow of the supply air in the chimney
segment j kg/s

pma,j density of the supply air averaged over the

length of the chimney segment j in kg/m®



1594  AepoauHamiyHMiA orip IIaXTH

MOBITPONIPOBOAY 3’€HYBAIbHUX  €JIEMEHTIB

i(Pravy)
AepoauHaMIYHUAN OIlip MIAXTH MOBITPOIIPOBOIY
CJICMEHTIB J

3’€IHYBaJIbHUX Prav,

00UHnCITIOETHCS 32 GOPMYIIOHO:

g L
Fravj =SeB *| ¥Ry D
hBV j
ne:
Prevj — aepoIMHaMIYHHUH orip

MOBITPONPOBOY 3’€JHYBAJIbHUX CICMEHTIB J,
Ila

Pea2j — BTpaTH THUCKY 3aBISIKH TOJLTY
MAacOBHMX IIOTOKIB TPHUIUIMBHOIO IIOBITpS Ha
BXOJIi B IIAXTy 3 €JHYBAILHUX MOBITPOIIPOBOIY
Ha IUIsHIN quMoxony j+1, T1a

BHACIIJOK  3MIHHA

3MiHa

Peevj — THCKY

HIBUJIKOCTI  TOTOKY Y  HOBITPOIIPOBOJI
3’€JHYBaJIbHUX €JIEMEHTIB J, [1a

¥Y8vj — KOE]IUIEHT TepTd HOBITPOIPOBOLY Y
3’€JHYBaJIbHHUX €JIEMCHTAX |

Lvj — JOBXKHA 3’€IHYBAJIbHUX €JIEMEHTIB j, M
€KBIBaJICHTHU I

Drev,j - niamerp

MOBITPONIPOBOTY 3’ €THYBAJIbHUX €IEMEHTIB |, M

28, —

MOBITPOIIPOBOIi 3’ €IHYBATLHHUX CJIEMCHTIB |

cyMa KOE(]ili€HTIB OMOPY THCKY Y

pmBv,j — TYCTMHA HPUIUIMBHOIO IOBITPS IO

BCiil  NMOBXWHI 3’€HYBAJIbHHX EJIEMCHTIB J,
Kr/M®
Wmgyv,j — WIBUAKICTb HPUIUIMBHOTO IOBITPS

0a3yeThCsli Ha TIACTaBl CEPeIHBOI TYCTHHHU

MIPUILTABHOTO TOBITPS 3’ € JHYBAJTbHUX
€JIIEMEHTIB j, M/C
SeB — KoeQilieHT Oe3meKu IS IIaXTH

MOBITPOTIPOBOY

15.9.4 Pressure resistance of the air supply duct
of the connection pipes j (Prev,j)

The pressure resistance of the air supply duct of
the connecting pipes j Preyv, shall be calculated
with the following formula:

PmBVj 2
+ ) v | Wmsv, + Semsv, - FBaz, + Seeav,j - Fomv,
2

. Ta. (111)

where:
Prev,j pressure resistance of the air supply duct

of the connecting pipes j Pa

Pes2j pressure loss due to the splitting of the air
supply in the area of the inlet into the connecting
air supply duct of the chimney segment j+1 in
Pa

Peev,j pressure change due to change in velocity
of the flow in the air supply passage of the
connection pipes j in Pa

wey, coefficient of friction of the air supply
passage of the connection pipes j

Lvj length of the connection pipes j in m

Dhev,j hydraulic diameter of the air supply
passage of the connection pipes j in m

2Cgv; sum of coefficients of flow resistance in
the air supply passage of the connection pipes j
pmav,j density of the supply air averaged over the
length of the connection pipes j in kg/m®

Wmay,j Velocity of the supply air based on the
average density of the supply air in the

connection pipes j in m/s

Seg flow safety coefficient for the air supply
duct

103



SemBv;j - KOeIiIieHT Oe3nexu
aCpOJMHAMIYHOTO  OIOpPy, IO  BHHHUKAE
BHACIIJIOK TOJAUTY IOTOKIB  MPUITUBHOTO

HOBITpA y 3’€JHYBaIbHUX eleMeHTaX | (Sempv,j =

Ses s Pe3zj> 0 1a Sgmpv,j= 1,0 n1a Peayj <0)

SecBv,j — KOe]iLieHT Oe3MeKH aepOIUHAMIYHOIO

oropy, 0 BUHUKAE BHACTIAOK 3MiHH

IIBUAKOCTI TIOTOKY y 3’ €IHYBaJIbHUX €JIEMEHTaX
J (SecBv,j = Ses s Pggy,j> 01 Sggay,j= 1,0 mus
Pcev,j<0),-

3MiHa THCKY BHACHIJOK 3MIiHH IIBUIKOCTI
MOBITPOIIPOBOLY

MIOTOKY y IaxTi

3’€IHYBaJIbHUX €JIEMEHTIB j Pcav;j

00YHCITIOETHCA 32 (POPMYIIOLO:

PmBV,j o

Fepvj = 5

Ie:
Peevj — 3MiHA THCKY BHACHIJIOK 3MIHH

HIBUJIKOCTI  TOTOKY Y  HOBITPOIIPOBOJI
3’€/IHyBaJIbHUX €JIEMEHTIB j, [1a

pmBvj — TYCTHHA IPUIUIMBHOIO IOBITps IIO
BCI¥ IOBXKHMHI 3’ €IHYBaJIbHUX €JIEMEHTIB ], KT/M°
pmB,j— TyCTHHA INPUILUIUBHOIO MOBITPS MO BCii
JOBXHHI JIUISSHKHA JUMOXO.Y |, Kr/M°

WmBv,j MIBUIKICTh TPHUIUIMBHOTO TOBITPS

0a3yeTbCsl Ha TMIJICTaBl CEPENHbOI T'yCTUHU

MPUILTUBHOTO HOBITPS 3’€IHYBaJIbHUX
€JIEMEHTIB j, M/C
Wmgj —  IIBUIKICTH IPHUILUIMBHOIO IIOBITPS

0a3yeThCsl Ha TIACTaBl CEPeIHBOI TYCTHHHU
NPUIUTMBHOTO TMOBITPS HA AUISHII JUMOXOAY ],
M/c

Brpatu THCcKy Pgsyj BHAcHiIOK MOALTY HOTOKIB

MPUIUIMBHOTO TIOBITPSA HAa BXOMAI Yy IMaxTy
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Semev,j flow safety coefficient for the pressure
resistance due to splitting of the air supply into
the connection pipes j (Semev,j = Ses for Pesj >

0 and SEMBV,j =1,0 for PBSZ,j < 0) -

Secav,j flow safety coefficient for the pressure
resistance due to change of flow velocity in the
connection pipes j (Secev,j = Ses for Pgay,j> 0

and SEGBv,j =1,0 for Peev,j < 0) -

The change of pressure due to change of the
flow velocity in the air supply duct of the
connection pipes j Pggyv,j shall be calculated with

the following formula:

PmBj o
“WmBV,j — 5

“WmB,j

, [Ma. (112)

where:

Pcev,j pressure change due to change in velocity
of the flow in the air supply passage of the
connection pipes j in Pa

pmev,j density of the supply air averaged over the
length of the connection pipes j in kg/m®

pma,j density of the supply air averaged over the
length of the chimney segment j in kg/m®

Wmav,j Velocity of the supply air based on the
average density of the supply air in the

connection pipes j in m/s

Wmg, Velocity of the supply air based on the
average density of the supply air in the chimney

segment j in m/s

The pressure loss Pgsj due to the splitting of the

air supply in the area of the inlet into the air



MOBITPONIPOBOY 3 €IHYBAJIBLHUX CJICMEHTIB |

00UYHCITIOITHCS 32 (hopMyIaMu:

supply duct of the connection pipes j shall be

calculated with the following formula:

PmBj 2
Fo3pj = 6B32,j 5 YmBj
2 , Ma. (113)

13

y 027 , . 0,11 ) P ' ) )

Moy m, "
oy =|1-03 22| ||| 1-2. 2 B ogy 4| 2uL. T8
gy titg | mgj Agy) Mg Apyj
(114)

A Where:
Pes2j — BIpatm Thcky BHaciinok mominy Ps,pressure loss due to the splitting of the air

MOTOKIB TPUIUIMBHOTO TIOBITPSI HA BXOXI Y

[IaXTy MOBITPONPOBOAY HA AUISHII JAUMOXOAY

j+1, ITla
Wmgj —  WIBMAKICTh IPUIUIMBHOIO IOBITPA
0a3yeTbcsi Ha TiACTaBl CEPeAHBOI TYCTHHHU

NPUIUTABHOTO TMOBITPS Ha MUISHIN TUMOXOIY J,
Mm/c

pmB,j — TYCTUHA NPUILUIMBHOTO MOBITPS IO BCIH
JOBXKUHI TUISHKA TAMOXOIY |, Kr/m°

Ag

IIomia MOIIEPEIHOTO NEepeTURY

TOBITPONPOBOLY AMMOXO/LY, M’

Agv MJIONIAa TIOTIEPEYHOTO TMEPETUHY
MOBITPONIPOBOAY 3’ €IHYBAIbHHUX €JIEMEHTIB ], M
Mgy,j — MacoBa BUTpaTa MPUILIMBHOTO MOBITPS
y 3’€IHYBAJIbHUX €JIEMEHTAaX j, KI/C

Mpj — MacoBa BUTpaTa MPUILUIMBHOTO MOBITPS
Ha JUISHIN JMMOXO.Y |, KI/C

MAKIIOYEHHS MDK  [IaXTOH

P —  KYT
MOBITPONIPOBOAY 3’ €AHYBaJIbHUX EIEMEHTIB | Ta
IIaXTOI0 MOBITPOIIPOBOAY HA AUISHLI AUMOXOAY
j
HeoOXimHO ~ BUKOPUCTOBYBATM  JaHi  BiX
BUPOOHUKA, SKIIIO BOHU 3a3HAYEHI.

1510 I'yctuna i MWBHAKICT, NPUILIMBHOIO

NnoBiTPs

supply in the area of the inlet into the connecting
air supply duct of the chimney segment j+1

in Pa

wmgj velocity of the supply air based on the
average density of the supply air in the chimney

segment j in m/s

pms,j density of the supply air averaged over the
length of the chimney segment j in kg/m®

Ag cross-sectional area of the air supply passage
of the chimney m?

Agy; cross-sectional area of the air supply
passage of the connection pipes j m?

mgy; mass flow of the supply air in the
connection pipes j kg/s

mgj mass flow of the supply air in the chimney
segment j kg/s

y,j angle of connection between the air supply
duct of the connection pipes j and the air supply

duct of the chimney segment j -
Where a manufacturer supplies the data for his
product, these values shall be used.

15.10 Density and velocity of the supply air
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15.10.1 T'yctuHa 1 MIBUAKICTD MPHUITTUBHOTO
MOBITPS. Yy IIaxTi MOBITPONPOBONY TO BCIiH
JOBKHHI JUISTHKA JTUMOXO.Y.

[Ipu po3paxyHKy 30aJlaHCOBAHOTO JUMOXOIY 3
ONHIE0  IIAXTOK JUIS BHUAAJICHHS JIUMOBHX
rasip, IO Mae Koe]iIlleHT Teruionepeaaydl He
Br/m*K

Oimpmie abo, mo gopiBHIOE 0,65

TeMIeparypa MNPUILUIMBHOTO TOBITpsS  Oyne

BapifoBaTHUCs, TOMY HEOOXIIHO IOCTiOBHO
MPOBOJIUTH PO3PAXyHOK T'YCTHUHHU.

['ycTMHA TNPUIUIMBHOTO TIOBITPST B IIAXTi
MOBITPONIPOBOAY IO BCIA JIOBXKHHI JIUISTHKH

IAUMOXOY ] pma,j OOUUCIIOETHCS 32 (HOPMYIIOLO:

15.10.1 Density and velocity of the supply air in
the air supply duct averaged over the length of
the chimney segment

When calculating a balanced flue chimney with
a flue duct with a thermal resistance less than or
equal to 0,65 W/m?-K the temperature of the
supply air varies and consequently the density

needs to be calculated.

The density of the supply air in the air supply
duct averaged over the length of the chimney
segment j pmg; shall be calculated with the

following formula:

___ b
Pus) =g
L mB,j Kr/nC. (115)
ne: where:
pme,j — TYCTHHA NIPUIIMBHOTO MOBITPS y maxTi pme;j density of the supply air in the air supply

MOBITPONPOBOJY TIO BCIM JOBXKHHI JTUISTHKA
JMMOXOJTY |, Kr/M°

PL — TUCK 30BHINIHLOTO MOBITPS, [1a

RL —razoBa crana nositps, J[x/kr K

Tmej — TeMmepaTypa NPUILUIMBHOIO IOBITPS y
IIaXTi TTOBITPOIIPOBOAY Ha IUISHII JUMOXOMY J,
K

HIBUAKICTh NPUIUVIMBHOIO TMOBITPS Y IIAXTI
MOBITPONIPOBOAY IO BCil JOBXKHHI JIISHKH |

IUMOXOIY Wmp j OOUHCIIOETHCA 32 (GOPMYJIOLO:

duct averaged over the length of the chimney
segment j in kg/m?

pL pressure of the external air in Pa

RL gas constant of the air in J/kg-K

Tme,j temperature of the supply air in the air

supply duct of chimney segment j in K

The velocity of the supply air in the air supply
duct averaged over the length of the chimney
segment j Wmgj shall be calculated using the

following formula:

WmBj =~ —— '71‘13,] '
Bj PmBj w/e. (116)
e: where:
Wmgj — MIBUIKICTH NPHUIUIMBHOTO TIOBITPS y Wpgj Velocity of the supply air in the air supply
maxti moBiTpompoBoxy 1o Bcii  goexumui duct averaged over the length of chimney
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ninsaku aumoxony j, Jx/xr-K
Mpj — MAacoBa BUTpaTa IIPUILTUBHOTO MOBITPS
y MIaxTi MOBITPOMPOBOAY Ha AUISHIN JTUMOXOIY
J, K

Agj — IJIOIIa TIOTEPEYHOTO TMEPETUHY
MOBITPOIPOBOY Ha AUISHIN qumoxony j, Ila
pmBj— TYCTHHA NPUIUIMBHOIO IOBITPS y INAXTi
MOBITPONIPOBOAY IO BCIA JIOBXKHHI JUISTHKH
JTMMOXOY |, Kr/M°

15.10.2 T'yctuHa 1 MBUAKICTH MPHUILIUBHOTO
MOBITPSI MO BCi JOBXKUHI 3 €IHYBaJIbHUX
CJICMCHTIB

[Ipu po3paxyHky 30a1aHCOBaHUX JUMOXOJIB 3
OJTHIEIO IIAXTOI0 JJISl BUJAJICHHS TUMOBHUX Ta3iB
3 KoedillieHTOM Teruionepeaadi He OUIbIINM
a6o, mo nopieaioe 0,65 Br/m*-K Temmeparypa
MPUILIMBHOTO NOBITps Oy/Ji€ BapitOBaTUCS, TOMY
HEOOX1THO IMOCIiOBHO MPOBOAUTH PO3PaxXyHOK
rycTuHU. ['ycTMHA NPUIUIMBHOTO TOBITPS IO

BCilf TOBXMHI 3’€THYBaIbHUX €JIEMEHTIB | Pmav,j

00YHCITIOETHCSA 32 (POPMYIIOLO:

segment j in J /kg-K
mgj mass flow of the supply air in the air supply

duct of chimney segment j in K

Agj cross-sectional area of the air supply
passage of the chimney segment j in Pa

pma,j density of the supply air in the air supply
duct averaged over the length of the chimney
segment j in kg/m®

15.10.2 Density and velocity of the supply air
averaged over the length of the connection pipes
When calculating a balanced flue chimney with
a flue duct with a thermal resistance less than or
equal to 0,65 W/m?-K the temperature of the
supply air varies and consequently the density
needs to be calculated. The density of the supply
air averaged over the length of the connection
pipes j pmev,j shall be calculated

with the following formula:

Py
meV,J - R -T
L “mBj K/, (117)
ae: where:
PmBvj — TYCTHHa NPHUIUIMBHOTO TOBITPS y pmeyv,j density of the supply air in the air supply
maxrti moBiTponpoBoay mo Beiii  moexkuni duct averaged over the length of the chimney

TUISTHKA TAMOXOY J, Kkr/m®

PL — THCK 30BHIIIHBOTO MOBiTps, [la

RL — razoBa crana nositps, Jx/kr K

TmBvj — Temmeparypa NPHUIIMBHOTO MOBITPS Y
[IaXTi MOBITPONPOBOAY HA AUISHIN JTUMOXOAY |,
K

IBUAKICT MPUIIMBHOTO TOBITPS IO BCii
JOBXKHHI 3’€IHYBAIbHUX €JIEMEHTIB | Wmav,,

00UYHnCITIOETHCS 32 (OPMYIIOIO:

segment j in kg/m®

pL pressure of the external air in Pa

RLgas constant of the air in J /kg K

Tmev,j temperature of the supply air in the air

supply duct of chimney segment j in K

The velocity of the supply air averaged over the
length of the connection pipes j wmgy; shall be

calculated using the following formula:
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Mgy

WmBv,j =

ne:

Wmgy,j — LWBHIKICTh HPUILUIMBHOIO IOBITPS IO
BCIi JOBXKHHI 3’€IHYBaJbHHX €JICMEHTIB |,
Jkg K

1By,j — MacoBa BUTpaTa NPUIIMBHOIO MOBITPS
y [axTi HOBITPONPOBOAY 3’ €IHYBaJIbHUX
eneMeHTiB |, K

Agv; — IUIOIIA TOTEPEYHOTrO MEPETUHY
MOBITPONPOBOY 3’€JHYBAJIbHUX CICMEHTIB J,
IIa

pmBv,j — I'YCTHHA IPHUIUIMBHOTO MOBITPS 1O BCil

. .. 3
JOBXHH1 3,€I[HYB21J'IBHI/IX CJICMCHTIB ], KI/M
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Apvj - PmBv,

M/cC. (118)

where:
Wmeyv,j Velocity of the supply air averaged over
the length of the connection pipes j in J/kg-K

mpyvj mass flow of the supply air in the air

supply duct of the connection pipes j in K

Agv; cross-sectional area of the air supply

passage of the connection pipes j in Pa

pmav,j density of the supply air averaged over the

length of the connection pipes j in kg/m®



Honmatox A
(TOBi1IKOBUIA)
PEKOMEHJIAIIIT
[IpoekTyBaHHS KOHCTPYKIIH  TUMOXOIIB 3

MIJKITIOYEHHSIM  JEeKUTBKOX —TeIIOreHepaTopiB
BUMarae JocBiny. TyT HaBeICHO BKa3iBKH, SIKi,
HEOOXiTHO  BpaxyBaTh  NpHU  MPOBEACHHI
PO3PaXyHKY.

A.1 Pexomenganii BinHocHo aUMOXOAiB i
TelnJoreHepaTopiB
Temoreneparop, SKWM TpHUBAIMM Yac He
eKCIUTYyaTy€eThCs, Ma€ 3aKpUBATHUCS KJIalaHOM
a00 mmoOepoM IS MEePEKPUTTS TUMOBUX Ta3iB,
Ko 1e gomyctumo. LI mpucTpoi moBHHHI
3aKpUBATHCA, KOJIM TOPIHHSA HE BilOyBaeThes. Y
BCIX BWIAJKax JBEpIsiTA Kamep 3TOpsHHS U
OTBOPH JJIsi TOJAayi MPHUIUIMBHOTO TMOBITPS Y

TEIJIOTeHepaTOpy MOBUHHI OyTH 3aKPUTHMHU.

A.2 PexkomeHaanii BiIHOCHO 3’€IHYBAJIbHMX

€JIeMEeHTIB
3’eIHyBaIbHI €JIEMEHTH TOBHHHI  OyTH
BEPTUKAIHLHUMHU i 1 AKITI0YaTHCS

0e3rocepeIHbO BiJl BUXOAY 3 TEIJIOreHepaTopa
70 BXOJIy B IUMOXiJ. SIKIIO 3’€IHYBaJIbHHMA
€JIEMEHT PO3TALIOBYETHCS HE BEPTUKAJIBHO BiJ
TEIJIOTeHepaTopa 10 JAUMOXOAY HOro JIOBKHHA
He noBHHHA nepesuinysatu 0,5 M. BeptukaibHo
JIAHKA

po3TalioBaHa 3’€I[Hy'BaJ'H>HOFO

CJICMCHTY IIOBMHHAa IICPCBUINYBATH IIOJIOBUHY

MOBHO1 JIOBXKUHHU. [ToBHa JIOBXKMHA
3’€JHYBaJIbHOTO  €IIEMEHTY HE  IIOBHHHA
MIEPEBUILYBATH 2,5 M.

ITonepeunnii [IEpETUH 3’€JHYBaJIbHOTO

€JIeMEHTY TIOBMHEH OyTH OJHAKOBHM IO (hopmi

Annex A
(informative)
Recommendations
The design of chimneys serving more than one
heating appliance needs some experience. Some
These

recommendations should be taken into account

recommendations are provided here.

during the calculation if they are relevant.

A.1 Recommendations for the chimney and
heating appliances:

— Heating appliances which are out of action
over a longer time period should be closed with
shut-off devices or dampers where this is
allowed. These devices should be closed during
periods when no combustion takes place. In any
case, however, doors for the combustion
chamber and openings for air supply of the

heating appliances should be closed.

A.2 Recommendations for connecting flue
pipes:

Connecting flue pipes should rise vertically and
directly from the appliance outlet towards the
chimney. Where the connecting flue pipe does
not rise vertically and directly from the
appliance outlet its length should not exceed 0,5
m. The vertically rise directly from the appliance
outlet should exceed half of the total length. The
total length of the connecting flue pipe should

not exceed 2,5 m.

The free cross section of connecting flue pipes

should be constant in form and size and have as
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W po3MipaM 1 MaTH SK MIHIMyM TOH caMuid
€KBIBAJIGHTHUHN JiaMeTp, MO0 W Ha BUXOMIl
JUMOBHX Ta3iB 3 TeIuioreHeparopa. SIKmio aBa
TEIUIOTEHEPATOPH 1 IKITI0YA0 ThCS hi (0]
JMMOXOIY OJIHUM 3arajbHUM 3’€IHyBaJbHUM
€IIEMEHTOM,  TO

NIOIIEPEYHU N [IEpEeTUH

3arajbHOIO 3’€IHYBaJIbHOT'O EIEMEHTY
PO3paxoBYETHCSA 3@ METOAMKOIO PO3PAXyHKY, 110
Ha/JlaHuil B LbOMY CTaHAAPTI, 3 ypaxXyBaHHAM
CyMH YMOBHOI TEIUIOBOi IOTYXKHOCTI 000X

TEIJIOTCHEePaTOPIB.

110

a minimum the same hydraulic diameter as the
flue gas outlet of the heating appliance. In case
two heating appliances are connected to a
chimney by only one connecting flue pipe, the
free cross area of the common pipe section
should be calculated according to the calculation
method given in this standard regarding the sum
of the nominal heat outputs of both heating

appliances.



Honatox B

(ToBiIKOBUIA)
XAPAKTEPUCTUKH
TEIIJIOTEHEPATOPIB
Skmo BUPOOHMKOM HE 3aJaHi  3HAYCHHS
koedirientiB by, by 1 Dby, Ta 3HaueHHs

KoeirieHTiB Yo, Y1, Y2 A 3aCTOCYyBaHHS Y
dopmynax 10 i 11, Ta HaBemeHI MOKAa3HHUKU
JTUMOBHUX Ta3iB, CIIiJI KOPUCTYBATUCHh TAOIHIICIO
B.1; Tta Tabauuero B.2, SKIIO ITOKa3HHKH
JUMOBHX Ta3iB BIJICYTHI.

Tabmmus B.1 — Ilapamerpm nmmMoBHX rasiB
TeIJIOTeHePATOPIiB 3 HAJAHMMHU BHPOOHUKOM
NMOKA3HUKAMH JMMOBHX ra3ib

Annex B
(informative)

Characteristics for the heating appliance

In case the factors by, by, b, and the factors vy,
y1, Y2 used in formulae 10 and 11 are not
specified by the manufacturer of the heating
appliances Table B.1 should be used in case
relevant flue gas values are available; Table B.2
should be used in case no flue gas values are
given.

Table B.1 - Specification of flue gas
characteristics of heating appliances with
available flue gas values

Jlxepeno YmoBH Pwej twej Heating
Teruta crertya appliance
Tawii bo | b1 b2 b3 by Yo Y1 y2
Termtorenepa | BKIIOYE _ _ Heating
TOpH Ha HO 0 0 0 0 Pw; 0 t | 08 appliances
fired for
TBEPAOMY i
mamsi 6es | D000 [ 0 | 0 | Puw 0 0 | taw; | O | o | solidfuels
BEHTHISTOPA without fan
|0 i e
piakomy L
nanusi 6e3 Bﬂggéoq 0 0 Pw, 0 0 tuv 0 0 liquid fuels
BEHTHISTOPA without fan
: Heatin
Temnorenepa BKJ:gqe 0 0 Pw; 0 0 tuvj EV\\/}Jf -1 appliancges
TOPIg_HE_l rasis o with draught
CTAabLM3ATOP | BHKIIHOY diverters for
POM IOTOKY €HO 0 0 | Pw; 0 0 tuv; 0 0 gazeous fuels
BKJTIOUE Pw,j+ _ Heating
Terutorenepa o | Pwej | 0O Pwa, 0 0 twj 0 0 appliances
TOp Ha rasi without
0es . P draught
P €HO - .
cradizisaropa 0 0 PW’J 0 0 tuv 0 0 | diverters for
TIOTOKY, 3 WGj gazeous fuels
BCHTUJIIATOPOM Wlth fan
ne: Where:
tovj — TeMIeparypa OToudylodoro moBiTps tyyjambient air temperature of the boiler room
KOTENbHI
twj - TeMmneparypa aummoBux rasiB tw; flue gas temperature of the appliance j
TEIUIOTEHEePaTopa |

Pw,j— HeoOxinHa Tsra y TerioreHeparopi j

Pwej — rapaHToBaHa pI3HUILS THUCKIB,
3a0e3reyeHa BEHTWIATOPOM TMPH  YMOBHIN
TETJIOBIH MOTY>KHOCTI

Pw; minimum draught for the heating appliance

J
Pwe, guaranteed pressure difference created by

the fan at nominal heat output
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Tabauus B.2 — [lapameTpu AMMOBHX ra3iB BiJ TenjoreHepaTopis, 1Js1 SIKUX

He HaJaHi JaHi M0 JMMOBHM ra3am

Table B.2 — Specification of flue gas characterisitics of heating
appliances without available flue gas values

VmoBa Pwe,j twe ] (COw;js
eKCIUTyaTarlii il Qnjs 0 Heating
Jxeperno Teria . % li
Working by, IMa b, TTa b, ,Ila b,ITa by, IMa Yo, °C y1, °C Yo, °C r/(c*kBr) appliance
condition
BKJIFOUCHO 0 0 0 0 9 0 250 0,8 1,2 8,1 Heating
Tennoreneparopu Ha - .
! appliances fired
TBEpIOMY MajuBi 6e3 for solid fuels
BEHTHUIIATOpPA BHKJIOYCHO 0 0 13,5 0 0 tuvj 0 0 1.2 0 without fan
BKJIFOUCHO 0 0 9 0 0 250 0 0 0,85 0,7 Heating
Tennoreneparopu Ha - .
: : appliances fired
pinkomy nanusi 6e3 for liquid fuels
BEHTUIIATOPA BHKIIFOUCHO 0 0 13,5 0 0 tuvj 0 0 085 0 without fan
130- Heatin
Temnoreneparopu Ha |  BKIIOYEHO 0 0 31 0 0 tuvj toy 0 0,84 54 appliancesgwith
rasi 3 W draught
crabinizaTopom divert ; f
[OTOKY BHKIJIIOYEHO 0 0 3,6 0 0 tuv,j 0 0 0.84 0 gz;;/eec:uesriug{s
BKJTFOYCHO -50 0 50 0 0 tw 0 0 - - Heating
TerutoreHepaTopy Ha appllances
rasi 6e3 without
crabinizaTopa draught
IIOTOKY, 3 BUKIIIOUYCHO 0 0 50 0 0 tuV’j 0 0 - - diverters for
BEHTHJISITOPOM gazeous fuels

with fan
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Bioaiorpadin

EN 1443:2003 Chimneys — General requirements. (Jlumoxoau — 3arajabHi BUMOTH)

EN 13384-1:2008 Chimneys — Thermal and fluid dynamic calculation methods — Part 1: Chimneys
serving one appliance (Jlumoxoau — MeToau TEIIOTEXHIYHOTO Ta aepOANHAMIYHOTO PO3PAXYHKIB —
Yactuna 1: [luMoxo/1u 3 MiIKIIOYEHHSIM OJHOTO TEIJIOTeHepaTopa.

EN 15287-1:2007 Chimneys — Design, installation and commissioning of chimneys — Part 1:
Chimneys for non-roomsealed heating appliances (JIlumoxoau — KoHCTpyKIIisi, MOHTaX Ta BBEACHHS
B eKCIUTyaraliro quMoxoiB — Yactuna 1: JIuMoXoau ist TEIJIOreHepaTopiB BIAKPUTOTO THITY).

EN 15287-2:2008 Chimneys — Design, installation and commissioning of chimneys — Part 2:
Chimneys for roomsealed appliances. (JIumoxomu — KoOHCTpyKIlis, MOHTaX Ta BBEICHHS B

eKCILTyaTaIito 1uMoxoiB — YactuHa 2: JIuMOX0u s TeIIOTCHEPaTOPiB 3aKPUTOTO THITY).
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