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HAIIIOHAJIbHUHM BCTYII

Lleit crangapt € ToroxkHii nepekiaanx EN 13384-1:2002+A2:2008, Chimneys - Thermal and
fluid dynamic calculation methods - Part 1: Chimneys serving one appliance (dumoxomu —
MeTonu TEIIOTEXHIYHOTO Ta aepoJuHaMIYHOro po3paxyHky — Yacrtuna 1: Jumoxonu 3
MIIKJIIOYEHHSM OHOTO TEILIOTeHepaTopa)

CranaapTt MiCTHTh BUMOTH, SIKi BIJIIIOBIJAIOTh YUHHOMY 3aKOHOJIABCTBY Y KpaiHU.

Mo cranmapTy BHECEHO TaKi pelaKIliiHi 3MiHU:

- CJIOBA «1Ie¥ MIXXKHAPOJHUM CTaHJapT» 3aMIHEHO Ha «led CTaHAapT»;

- CTPYKTYpHI eneMeHTH cTaHmaprty: «OOkmanuHkKy», «llepenmoBy», «HamioHampHMiA
BCTy», «Bu3HaueHHs mOHATHY, «biOmiorpadiuni maHi» - OQOPMIEHO 3TiHO 3 BUMOTaMHU
HaIllOHAJILHOI CTaHAApTHU3AIlil ;

- y po3aini «HopmatuBHI nocuiaHHs» HaBeAeHO «HaiioHanbHe NMOSCHEHHs», BUIUIEHE B
TEKCT1 paMKOIO;

- «[lepenmoBy» («Forewordy) i3 TekcTy nporo crannapty BuwiydeHo. 3 «IlepeamoBu» EN
13384-1 y neii «HamionanbHMIA BCTYID» B3SITO T€, 0 0E3M10CEPETHBO CTOCYETHCS IOTO CTAHIAPTY;

- Kparnky 3aMiHEHO Ha KOMY SIK BKa31BHHMK JIECSITKOBUX 3HAKIB;

- TO3HaKu OJMHMIL BHMMIPIOBAaHHS BianoBigawoTh cepii cranmaptie JCTY 3651:1997
Metpomnoris. Onqununi Gi3UYHUX BETUYHH.

MixHapoaH1 JOKYMEHTH, Ha SIKl € MMOCHJIaHHS Y TE€KCTl CTaHJapTy, HE MPHUIHATI B
VYkpaiHi K HalllOHANIbHI CTaHJAPTH, 1 YMHHI JOKYMEHTH 3aMmicTh HHUX BiacyTHi. Komii mux
JOKYMEHTIB MOKHa oTpuMatu B HamioHaneHOMY (pOH/I1 HOPMATHBHUX JJOKYMEHTIB.

Metox po3paxyHKY, BHKIQJICHHH y UbOMY CTaHAApTi, € KOMIUICKCHHM, TOMY
BUKOPHUCTOBYBATU MOTO JOIUIBHIIIE 32 JIOTTOMOTOI0 KOMITHOTEPHOI MPOTpaMHu.

Lleit ctanapT pO3MOBCIOKYETHCA HA BUKOHAHHS YMOB TEXHOJIOTIYHUX HOPM BUT'OTOBJICHHS
JTMMOXO/IB, 3 MAKIIOYEHHIM OJTHOTO TEIJIOTeHepaTopa.

BinmoBigHa TeXHOJOTIYHA HOpMa BH3HAYA€ MEXI Ta BUMOTH TEXHIKHA O€3MEKU Yy 3B’SI3KY 3
MJIaHyBaHHSM, OYyIIBHUIITBOM, BBEJECHHSM B €KCIUTyaTallif0 Ta TEXHIYHUM HArJISIIOM JTUMOXOJIIB, 3

Hi,Z[KJ'IIOLICHH}IM OOHOTI'0 TCTIJIOTCHECpPATOpa (B ObOMY CTaHIlapTi 11 HOpMa HE pCFHaMCHTyeTBCH).
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1 CPEPA 3ACTOCYBAHHA

Ileli cranmapT BH3HA4a€ METOAU PO3PaXyHKY

TEPMOIMHAMIYHUX i aepoOIMHAMIYHHUX
XapaKTePUCTHK  AWMOXOMIB AL OJHOTO
TEIIOTeHepaTopa.

Meronu, OITHCaHI B IaHii JaCTHHI
€BponencbKoro CTaHJapTy,
PO3IOBCIO/DKYIOTBCSI  Ha  JUMOXOIH,  SIKi

MPAIIOIOTh K B PEXKHUMI PO3PIHKEHHS TaK 1 B

pe)KI/IMi 3 HaJIMOIKOBUM THCKOM, 4K Yy

MPUCYTHOCTI BOJIOTH TaK 1 y CyXuxX pobOoumx

ymoBax. Bouu pgiiicHi and  AMMOXOMIB 3

TCILUIOrCHCpaTopaM, Ha pi3HI/IX BuUJax IIaJIMBa,

IpyH  BUKOHAHHI  PO3PaxXyHKiB  HEOOXiTHO

BpPaxoOBYBaTH  BIIMIHHOCTI  XapaKTEPHCTUK

JMMOBHUX Ta3iB NMPH BUKOPUCTaHHI Pi3HUX BHIIB

majuBa.
Meronu, OITHCaHI B IaHin YaCTHHI
€BpOIEICHKOTO CTaHJIAPTY, CTOCYIOTBCS
IUMOXO/IIB 3 M1IKJIFOYEHHSIM OJTHOTO
TEIUIOreHepaTopa.

Mertoau, onucaHi B 4acTHHI 2 €BpoIneichKOro

CTaHIApTY, CTOCYIOTBCSL ~ JUMOXOIIB 3
M1JIKJIFOYEHHSIM JICKIJTbKOX TeTUIOT€HEPATOPIB.

B uactuHi 3 onucaHi METOIM pO3poOKH Aiarpam
Ta TaOIUIB TUMOXOMIB 3

TUTSL OJIHUM

TEIJIOTCHEPATOPOM.

2 HOPMATHUBHI TIOCUJIAHHSA

Le#t cranmapt micTuTh y coOi jaToBaHi il He
JaTOBaHI TOCWJIAHHS W TIOJIOKEHHS  1HIITNX
BU/IaHb.

HopmaruBHI NOCHIaHHS HaJalOThCSl B TEBHUX
po3diiax y TEKCTI Ta B 3a3HAUYCHUX HIDKYE
BUAaHHAX. JlaToBaHi

IIOCUJIaHHsA  CTOCOBHO

1 SCOPE

This European Standard specifies methods for
the calculation of the thermal and fluid dynamic
characteristics of chimneys serving one
appliance.

The methods in this Part of this European
Standard are applicable to negative or positive
pressure chimneys with wet or dry operating
conditions. It is valid for chimneys with heating
appliances for fuels subject to the knowledge of
the flue gas characteristics which are needed for

the calculation.

The methods in this Part of this European
Standard are applicable to chimneys with one
inlet connected with one appliance.

The methods in Part 2 of this European Standard
are applicable to chimneys with multiple inlets
and one inlet with multiple appliances.

Part 3 describes methods for the development of
diagrams and tables for chimneys serving one

heating appliance.

2 NORMATIVE REFERENCES

This European Standard incorporates by dated or
undated reference, provisions from other
publications.

These normative references are cited at the
the and the

For dated

appropriate places in text

publications are listed hereafter.



MoMaTKiB 200 3MIH y JESIKWX 13 IIMX BHJIIaHb
CTOCYIOTBhCSI €BPOIENUCHKOT0 CTAaHAAPTY JIHIIE B
TOMY pa3i, KOJIM BOHHU BHECEHI B HBOTO a0O0
HAJalOThCS B JOMOBHEHHSAX 1 3MiHax. Jlus
HEIATOBAHUX IIOCHJIAHbL YWHHUM € OCTaHHE

BHJIaHHS (BKJIIOYAIOYH JOIOBHEHHS).

EN  1443:2003 General
requirements
EN 1856-1:2009 Chimneys — Requirements for

metal chimneys — Part 1: System chimney

Chimneys -

products
EN 1859:2009 Chimneys - Metal chimneys- Test
methods

EN 13502:2002 Chimneys — Clay/Ceramic Flue
Terminals — Requirements and test methods
CEN/TR 1749:2005 European scheme for the
classification of gas appliances according to the
method of evacuation of the products of
combustion (Types)

HAIIIOHAJIBHE ITOACHEHHA

EN 1443:2003 Jumoxoou - 3aeanvhi eumoau
EN 1856-1:2009 Aumoxoou — eumoecu 0o

Memanesux oumoxooie - Yacmuna 1: Jlemani

OUMOXIOHOT cucmemu

EN 1859:2009 Jumoxoou — Memanesi
oumoxoou- Memoou eunpobysats
EN 13502:2002 Jlumoxoou -

I'nunani/kepamiuni Kinyegi OiNAHKU OUMOXOOY
- Bumoeu 1t memoou sunpodysanv.

CEN/TR 1749:2005 Esponeticoka wkana
Keanighikayii 2azoeux npucmpois 6ionoioHo

00 Memoody GUOaleHHs NPOOYKMI6 2OpiHHA

(Tunu).

references, subsequent amendments to, or
revisions of, any of these publications apply to
this European Standard only when incorporated
in it by amendment or revision. For undated
references the latest edition of the publication

referred to applies (including amendments).

EN  1443:2003
requirements

EN 1856-1:2009 Chimneys — Requirements for
metal chimneys — Part 1: System chimney

Chimneys -  General

products.

EN 1859:2009 Chimneys - Metal chimneys -
Test methods

EN 13502:2002 Chimneys — Clay/Ceramic Flue
Terminals — Requirements and test methods
CEN/TR 1749:2005 European scheme for the
classification of gas appliances according to the
method of evacuation of the products of

combustion (Types)



3 TEPMIHUA, BUSHAYEHHS
Hwxde mogano TepMiHU Ta BUSHAYEHHS TTOHSITH,

BxHTI y ctannapti EN 1443

3.1 remronpoaykruBHicTs (Q) (heat output)

KinbkicTb TeIa, BUPOOJICHOTO

TEIUIOTCHEPATOPOM 3a OJIMHHUIIIO Yacy.
3.1.1 ymoBHa TemaonpoayktusHicts (Qn)
(nominal heat output)

TpuBana  TEMIONPOAYKTHUBHICTh, 3a3Hauy€Ha

BUPOOHUKOM TEIJIOTEHEpaTopa Uil OKPEMHX
BU/IIB [1aJIUBA.

3.1.2 obcar TemronpoaykruBHocTi (heat

output range)

O6csr TEIUIONPOTyKTUBHOCTI, 110 HE

MEPEeBUIIYE YMOBHY  TEIUIONPOAYKTHUBHICTD,

3a3HAYCHY BI/IpO6HI/IKOM, AKY MOXC

BUKOPHCTOBYBATH TEILIOTCHEPATOP
3.2 renioBa noty:kHicTh (QF) (heat input)
Kinpkictb 10

TeIuIa, YTBOPIOETHCSL B

TermoreHepaTopi 34 pPaxyHOK

HalMEHIIIO1

majidBa, 3

ypaxyBaHHSIM  HOTro TEIUIOTH

TOpIHHSA 3a OJUHUIIO Yacy, Hy.

3.3 KoedimieHT KOPHMCHOL il
temoreneparopa (nw) (efficiency of the
heating appliance)
BigHomnrenus TETJIOMPOIYKTHBHOCTI
teruoreHeparopa (Q) 10 TEmIoBOI MOTYXHOCTI
(Qr).

3.4 macoBa BuTpaTta aumoBux rasis (m) (flue
gas mass flow)

Maca MMOBHUX Ta3iB, IO BiABOJUTHCS
TEIUIOTCHEPATOPOM Y 3’ €IHYBAIBHHUA AUMOXI]

3a OJIMHUIIIO Yacy.

3 Terms and definitions

For the purposes of this European Standard, the
terms and definitions given in EN 1443 and the
following apply.

3.1 heat output (Q)

amount of heat produced by a heating appliance
per unit of time

3.1.1 nominal heat output (Qn)

continuous heat output specified by the
manufacturer of the heating appliance related to
specified fuels

3.1.2 heat output range

range of output below the nominal heat output
specified by the manufacturer over which the

appliance can be used
3.2 heat input (QF)
amount of heat in unit time which is supplied to

the heating appliance by the fuel based on its net

caloric value H,

3.3 efficiency of the heating appliance (nyw)

ratio of the heat output (Q) from the appliance to
the heat input (Qr)

3.4 flue gas mass flow (m)

mass of flue gas leaving the heating appliance
through the connecting flue pipe per time unit



3.5 pospaxyukoBa Bucora aumoxoxy (H)
(effective height of the chimney)
Pi3HuIs y BHUCOTI MiX BICCIO BXOHIY 1 BUXOAY

IUMOBHX ra3iB B JUMOXIJI.

3.6 po3paxyHkOBa BHCOTa 3’€IHYBAJLHOIO
aumoxony (Hy) ( effective height of the
connecting flue pipe)

Pi3Huns y BHCOTI MK BICCHO BHXOJY JTMMOBHX
ra3iB TEIJIOTEHEPATOpa i BICCIO BXOAY JTUMOBHUX

rasis B AMMOXiJI.

SKmo WAEThCS TPO AMMOXOIU IS JIKEpe
TeIUla 3 BIIKPUTOI TOmMKow, Hy € pizHuero y
BHCOTI MK BHCOTOIO HIDKHBOI paMH TOIKOBOi
KaMepu # BICCIO BXOIy JAMMOBHX Ta3iB B
IUMOXI1J,.

3.7 po3pimxenns B tumoxoxi (draught)

3HaueHHS TUCKY PO3PIJKEHHS B TUMOXO/.

3.8 Teoperm4yHa THAra, CTBOPeHAa e(eKTOM
aumoxoxy (Py) (theoretical draught available
due to chimney effect)

[lepenan THCKy, OOYMOBIEHUH PI3HMIIECIO Macu

MDK ~ CTOBIOM  TOBITps, 10  JOPIBHIOE
PO3paxyHKOBI BHCOTI 30BHI JUMOXOAdYy, 1
CTOBIIOM JWMOBHX Ta3iB, 10 JOPIBHIOE

PO3PaxyHKOBIH BUCOTI ycepelrHi JUMOXOY.

3.9 aeponunamiunmii omip aumoxoxy (Pr)
(pressure resistance of the chimney)

Tuck, HEOOXiMHWI i1 TOJOJIAHHS OIOPY

MacoBOoi  BUTpaTH JIMMOBHUX Ta3iB, IpH

MIPOXO/KEHHI JUMOBHUX T'a3iB uepe3 JUMOXiI.

3.5 effective height of the chimney (H)

difference in height between the axis of the flue
gas inlet into the chimney and the outlet of the
chimney

3.6 effective height of the connecting flue pipe
(Hv)

Difference in height between the axis of the flue
gas chimney outlet of the heating appliance and
the axis of the flue gas inlet into the chimney.

In the case of open fire chimneys, Hy is the
difference in height between the height of the
upper frame of the furnace and the axis of the
flue gas inlet into the chimney.

3.7 draught

positive value of the negative pressure in the
flue

3.8 theoretical draught available due to

chimney effect (Pn)

pressure difference caused by the difference in
weight between the column of air equal to the
effective height outside a chimney and the
column of flue gas equal to the effective height
inside the chimney

3.9 pressure resistance of the chimney (PR)

pressure which is necessary to overcome the
resistance of the flue gas mass flow which exists
when carrying the flue gases through the

chimney



3.10 numamiunmit THck momiTtps (P.) (wind
velocity pressure)

Tuck, skuii BUHMKA€e BHACTIIOK PyXy IMOBITPS B
IUMOXO0I1

3.11 wminiMmanpbHa THATa B TOYNI BXOAY
aamoBux rasie B aummoxix (Pz) (minimum
draught at the flue gas inlet into the chimney)
Pi3Hunsg mMi>k MiHIMaJIbHOIO TEOPETHYHOIO TATOIO
Ta CYMOI MaKCHMAaJbHOTO aepOJMHAMIYHOTO
OTIOPY JTUMOXOTy Ta THCKY TTOBITPSI

3.12 makcumajabHa TAra B TO4YNi BXOAY
AUMOBHX ra3iB B aumMoxix (Pzmax) (maximum
draught at the flue gas inlet into the chimney)
Pi3HUI MiX MaKCHMAaJbHOK TEOPETUIHOIO
TATOK0 Ta MIHIMAIBHAM  aepOJUHAMIYHUM
OTOPOM B IUMOXO/Ii

3.13 miniManbHa TATra AJ8 TelioreHepaTopa
(Pw) (minimum draught for the heating
appliance)
PisHums Mk CTaTUYHUM THCKOM TOBITpS

OPUMILICHHA, Yy  SKOMY  BCTaHOBJIEHMH

TCILJIOr€HEparop, Ta CTaTUYHHUM THUCKOM

JTUMOBUX Ta3iB Ha BHUXOJl 3 €IHYBAJIBLHOTO
JTUMOXOJy TETIOTeHEPaTopa, 10 HEOOXiTHA IS
3a0e3neueHHs CTiiKoi po0oTH TeIrIoreHepaTopa
3.14

temioreneparopa (Pwmax) (maximum draught

MaKCHUMaJbHaA TATA I

for the heating appliance)
PisHums Mk CTaTUYHUM THUCKOM TIOBITps

NPUMIIIEHHA, Y  SKOMY  BCTaHOBJICHUH

TCILJIOr€HEpaTop, Ta CTaTUYHHUM THUCKOM

JUMOBHX Ta3iB HAa BHUXOAI 3 €IHYBAIHHOTO
JTUMOXOJy TEeIUIOTeHEPaTopa, M0 HEOOXiTHA IS

3a0e3nedYeHHs CTiHKOi poOOTH TeIuIoreHeparopa

3.10 wind velocity pressure (P.)

pressure generated on the chimney due to wind

3.11 minimum draught at the flue gas inlet

into the chimney (P2)

difference between the minimum theoretical
draught and the sum of the maximum pressure
resistance of the chimney and the wind velocity
pressure

3.12 maximum draught at the flue gas inlet

into the chimney (Pzmax)

difference between the maximum theoretical
draught and the minimum pressure resistance in
the chimney

3.13 minimum draught for the heating

appliance (Pw)

difference between the static air pressure of the
room of installation of the heating appliance and
the static pressure of the flue gas at the chimney
outlet of the appliance which is necessary to
maintain the correct operation of the heating
appliance

3.14 maximum draught for the heating

appliance (Pwmax)

difference between the static air pressure of the
room of installation of the heating appliance and
the static pressure of the flue gas at the outlet of
the appliance which is the maximum allowed to
maintain the correct operation of the heating

appliance



3.15 d¢akTuyHuii aepoaMHAMIYHUIH

(Prv) (effective

omip
3’€IHYBAJBHOT0 JTHMOXOIY
pressure resistance of the connecting flue pipe)

[lepenag cTaTUYHOTO THCKY MK BICCIO BXOIY
3’€IHYBAJIBHOTO JIUMOXOJy W BICCIO BHXOIY
JUMOXO0ay, IO BHHHUKAE BHACJIIJIOK BIIJIUBY
TEOPETUYHOI TATH i aePOANHAMIYHOTO OTIOPY.

3.16 ¢akTHyHUil aepogUHAMIYHHIA

(Ps) (effective
resistance of the air supply)

omip

nojgayi mowiTps pressure
PisHuis MK CTaTHYHUM THCKOM 330BHI #
CTaTUYHUM THCKOM IOBITPS B INPHUMIIICHHI, 1€
BCTAHOBJICHUH TEIJIOTEHEpaTOp, Ha TakKiil camii
BHCOTI.

3.17 migmiMaabHa TAra AMMOBHUX ra3iB B TOYI
BXxoay B aumoxin (Pze)

(minimum draught required at the flue gas inlet
into the chimney)
Cyma MIHIMQJIBHOI TATH, HEOOXIAHOI st
poboTH TeruioreHeparopa W TATH, HEOOX1THOT
U ToA0NaHHs (AKTUYHOTO aepOJIUHAMIYHOTO
onopy 3’€IHYBaJIbHOTO TUMOXOTY 51
HAJTUIIIKOBOTO TUCKY TUMOBHUX Tra3iB Ha BXO1 B
IUMOXI1JI,.

3.18 makcuMaabHO JAOMyCTHMA THAra, IO
HeoOXiZlHa B To4Ni BXOAYy AMMOBHX rasiB B
aumoxin (Pzemax) maximum allowed draught
required at the flue gas inlet into the chimney)

Cyma wMakcuManabHOI TSATH, HEOOXimHOI mAJis

TEIUIOTeHepaTopa U TATH, HEOOXITHOI JuIs
MoAONaHHA  (PAKTUYHOTO  AePOJUHAMIYHOTO
onopy 3’ € IHYBaJIbLHOTO TUMOXOIY i

HAJJIMIIKOBOTO THUCKY AMMOBHX Ta3iB B TOMIII

BXOJly B TUMOXI]I.

3.15 effective pressure resistance of the

connecting flue pipe (Prv)

static pressure difference between the axis of the
inlet of the connecting flue pipe and the axis of
the chimney outlet due to the theoretical draught
and pressure resistance

3.16 effective pressure resistance of the air

supply (Pg)

difference between the static pressure in the
open air and the static air pressure in the room of
installation of the heating appliance at the same
height

3.17 minimum draught required at the flue
gas inlet into the chimney (Pz)

sum of the minimum draught required for the
heating appliance and the draught required to
overcome the effective pressure resistance of the
connecting flue pipe and the effective pressure

resistance of the air supply

3.18 maximum allowed draught at the flue

gas inlet into the chimney (Pzemax)

sum of the maximum draught allowed for the
heating appliance and the draught required to
overcome the effective pressure resistance of the
connecting flue pipe and the effective pressure

resistance of the air supply



3.19 mMakcuManbHUH HANJIHIIKOBUHA THCK B
TOYIi BXOAy AUMOBHX ra3iB B aumoxia (Pzo)
(maximum positive pressure at the flue gas inlet
into the chimney)

pi3HUIII

CYMa MaKCUMaJIbHOI'O

aepoJMHAMIYHOTO  OMOpY Ta  MiHIMaJIbHOI
TEOPETUYHOT TATH TUMOXOAY 1 TUCKY MOBITPS
3.20 MiHiMAJBLHUHA HAXJIHIIKOBHHA THCK B
TOYIi BXOAY JAMMOBHUX Tra3iB B JUMOXiJ
(Pzomin) (minimum positive pressure at the flue
gas inlet into the chimney)

Pi3HuIs MiHIMANIBHOTO a€POAMHAMIYHOTO OTOPY

Ta MaKCHUMAaJILHO1 TeopeTI/I‘IHOI TATU AUMOXOLY.

3.21

TelJioreHeparopa

MaKCUMAJBLHMIl  mepemnaj
(PWO)

differential pressure of the heating appliance)

THCKY

(maximum

MaxkcuMaibHa Pi3HHUIS MK CTATUYHUM THCKOM
TUMOBHX Ta3iB Ha BHUXOJl 3 €IHYBAJIbHOTO

JUMOXONly TeIUIoreHepatopa MW  CTaTUYHUM

THCKOM HOBiTpSI Ha BXOI[i TCIIOICHEpaTopa, 1o

BU3HAYAETHCS CTIHKOIO poboToro
TEIUIOTeHepaTopa.

3.22 MiHiMaJbHUH nepemnaj THCKY
TenJoreHeparopa (Pwomin) (minimum

differential pressure of the heating appliance)
MiHiManbHa PI3HUIS MK CTaTHYHUM THCKOM
TUMOBHX Ta3iB Ha BHUXOJl 3 €IHYBaJIbLHOTO

TUMOXONYy TeIUIOTeHepaTopa ¥ CTaTUYHUM
THUCKOM TIOBITPSI Ha BXOJ1 TEIUIOTeHepaTopa, 1o
BH3HAYAETHCS CTIHKOIO poboToro
TeIIoreHepaTopa. 3HAYeHHS MOXKe OyTH MEHIIIE
aTMOC(epHOro.

3.23 MakcuMAIbHUII Mepenaa THCKY B TOYIIi

Bxoay aumoBux raziB B aumoxig (Pzoe)

3.19 maximum positive pressure at the flue

gas inlet into the chimney (Pzo)

sum of the difference of the maximum pressure
resistance and the minimum theoretical draught
of the chimney and the wind velocity pressure

3.20 minimum positive pressure at the flue

gas inlet into the chimney (Pzomin)

difference of the minimum pressure resistance
and the maximum theoretical draught of the
chimney

3.21 maximum differential pressure of the
heating appliance (PWO)

maximum difference between the static pressure
of the flue gas at the chimney outlet of the
appliance and the static pressure of the air at the
inlet to the heating appliance specified for its

correct operation

3.22 minimum differential pressure of the
heating appliance (Pwomin)

minimum difference between the static pressure
of the flue gas at the chimney outlet of the
appliance and the static pressure of the air at the
inlet to the heating appliance specified for its

correct operation. This can be a negative value.

3.23 maximum differential pressure at the

flue gas inlet into the chimney (Pzoe)



(maximum differential pressure at the flue gas
inlet into the chimney)

PizHUIS Mik MakCHUMaJdbHUM TEPENagoM THCKY
3HAYCHb

TerioreHepaTopa i CYMOIO

(haKTUIHOTO aepOIMHAMIYHOTO

oropy
3’€HYBaJIBHOTO JUMOXOJY W HAIJIUIIKOBOTO
TUCKY TMMOBUX Tra3iB B TOUIlI BXOJIy B TUMOXI].
3.24 ropuHHe noBiTps (Secondary air)
Orouyroue TOBITPS, IO NPHEAHYETHCS IO
JUMOBHX Ta3iB B JOJATOK JO YMOBHOI MacoBOi
BHUTpaTH TUMOBHX Ta3iB.

3.25 miHiMaabHUMII mepemaj THUCKY B TOYIi
BXO/Ly TMMOBHX ra3iB B 1uMoxia (Pzoemin)
(minimum differential pressure at the flue gas
inlet into the chimney)

PizHUIS MK MiHIMAJIBHAM TI€PENaJOM THUCKY
TeIUIOreHepaTopa i

CYMOIO 3HA4YCHb

(bakTH4IHOTO aepoIMHaMIYHOTO

ornopy
3’€IHYBAJILHOTO JTUMOXOAY ¥ HaJJIMIITKOBOTO
TUCKY TUMOBHUX Ta31B B TOYIll BXOIY B JUMOXI/I.
3.26 mpucTpiii mogavyi BTOPMHHOIO MNOBITPS
(secondary air device)

Perynsarop tsru abo oOMexyBad TSITH.

3.27 peryasTop taru (draught regulator)
[IpucrocyBaHHsA, 10 aBTOMAaTHYHO TOJa€
OTOUyIOUe MOBITPS B JAUMOXiJ, 3’ €IHYBaIbHUN
JTUMOX1]T 200 TETIOTeHEPaToP.

3.28 oomexxyBau Taru (draught diverter)
[Tpuctpiii, po3MilieHuit y KaHasi /it IPOJYKTiB
TOpiHHA TeIJIOTeHepaTopa, NpU3HAYEHUN Ui
MIATPUMKH SIKOCTI TOpPIHHS B TEBHUX MeEXax 1
MIITPUMKH CTIHKOTO TOPIHHS 32 TIEBHUX YMOB

HEJIOCTAaTHHOI M HAJIUIIKOBOI TATH.

difference between the maximum differential
pressure of the heating appliance and the sum of
the effective pressure resistance of the
connecting flue pipe and the effective pressure
resistance of the air supply

3.24 secondary air

ambient air added to the flue gas in addition to

the nominal flue gas mass flow

3.25 minimum differential pressure at the

flue gas inlet into the chimney (Pzoemin)

difference between the minimum differential
pressure of the heating appliance and the sum of
the effective pressure resistance of the
connecting flue pipe and the effective pressure
resistance of the air supply

3.26 secondary air device

draught regulator or a draught diverter
3.27 draught regulator

component which  automatically  supplies
ambient air to the chimney, the connecting flue
pipe or the heating appliance

3.28 draught diverter

device, placed in the combustion products
passage of the heating appliance, that is intended
to maintain the quality of combustion within
certain limits and to keep the combustion stable
under certain conditions of updraught and

downdraught



3.29

crinku (To)( temperature limit of the inner wall)

TeMIepaTypHa Mea BHYTPIIIHbOI

[Ipunycruma MiHIMallbHa TeMIeparypa
BHYTPIIIHBOI CTIHKHA Ha BUXO1 JUMOXOY.

3.30 cucTrema ra3oBoro moiTpomnposoay (air-
flue gas system)
Cucrema KOHIICHTPUYHUX abo
HEKOHIICHTPUYHUX TPYO ISl TPaHCIIOPTYBAaHHS
MOBITPSL Ui TOPIHHS B TEIUIOTEHEpaTop Ta
TPAHCIIOPTYBAHHS ~ MPOAYKTIB  TOpIHHSA 3
TEIUIOTEHEPaTOPa Y HABKOJIMIITHE CEPEOBHUIIIE
3.31 noBiTpsiHo-npunJMBHA TPYy6a (air-supply
duct)

[IpucrocyBanHs ab0 KOMIIOHCHTH TNapaJieibHi
aumoxoay (BiokpeMiieHi ab0 KOHIGHTPHYHI),
o0 CHPSIMOBYIOTh THOBITpS JUIsl TOpIHHA 3
aTMocdepu 3’€IHyBaJIbH1

J0 BXOIy B

NOBITPSHO-TIPUIUIMBHI ~ TpyOM  Ais  mojaui
MOBITPS B TETIOT€HEPATOP

3.32 30anancoBanmii aumoxix (balanced flue
chimney)

JluMoxi, B SKOMY TOYKa BXOJy IOBITPS B
MOBITPONPOBIJI, CyMi’KHA 3 TOYKOIO BUBIJIbHEHHS
ropiHHS 31

MPOIYKTIB 3’ € THYBAJILHOTO

TUMOXONy TeIJIOTeHepaTopa, BXiA Ta BHUXIJ
PO3MIIIYIOTHCS TAKUM YHHOM, 1100 3a0€3MeUnTH
MOCTiHMI 30a1aHCOBAaHUM BIUIMB MOBITPS

3.33 minsinka numoxony (chimney segment)

P03anYHKOBa OOVHUIA TUMOXOY

3.34 macoBuii mNOTiK KOHJEHCATY (AmD)
( condensate mass flow)

Maca BOxsHOI mapu B JIMMOBHMX rasax, skKa
KOH/JICHCYEThCS y TEIIOreHepaTopi,
3’€IHYBAILHOMY JUMOXOi ab0o IUMOXomai 3a

OJIMHHUIIIO Yacy

3.29 temperature limit of the inner wall (Ty)
allowed minimum temperature of the inner wall

of the chimney outlet

3.30 air-flue gas system

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

open air
3.31 air-supply duct

component or components parallel to the
chimney (separate or concentric) that conveys
combustion air from the outside atmosphere to

the inlet of the connecting air supply pipe

3.32 balanced flue chimney

chimney where the point of air entry to the air
supply 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

3.33 chimney segment

calculation part of a chimney

3.34 condensate mass flow (A’hD)

mass of water vapour of the flue gas condensed
in the heating appliance, connecting flue pipe or

the chimney per time unit



3.35 3’eanyBaJIbHUI eJleMeHT moJayi noBiTpsi
(connecting air supply pipe)

[IpucrocyBanns  ab0  KOMIIOHEHTH,  SIKi
3’€IHYIOTh BUITYCKHHI OTBIp MOBITPOIPOBOIY 3

BIITYCKHUM OTBOPOM TCILIOI'€HEPATOPA

3.36 Koe(imieHT KOH/IeHcalil (fx)
(condensation factor (f))
[IponopitiiiHe  BiIHOMIEHHS  MaKCHMaJIbHOL

TEOPETHUYHOI MACOBOT BUTPATH KOHJIEHCAIll, sSKa

BUKOPHUCTOBYETBCS B PO3PAXYHKY

4 CHUMBOJIU, TEPMIHU TA OAUHUIII
BUMIPIOBAHHS

3a moTpeOu, Mo3HAYEeHHsI HAaBEICHI y IIbOMY
I[OKYMeHTi, MOKYTb JOIMOBHIOBATHUCA OJHUM
a0o OinbIne mokazHUKaMu [Tadum.1].

Tadoauus 1 - CumMBoJIN, TEPMIHU TA OUHHUIL
BHMipIOBaHHS

3.35 connecting air supply pipe

component or components connecting the air
supply duct outlet with the room-sealed heating
appliance combustion air inlet
3.36 condensation factor (fk)
the maximum

proportion  of theoretical

condensation mass flow usable in the calculation

4 Symbols, terminology and units

The symbols given in this clause can be
completed by one or more indices to indicate
location or materials if necessary.

Table 1 - Symbols, terminology and units

To3na TepminoJiorist Terminology Onunumi
eHHs BUMIpIOBAHHA
A IUIOIIA MTONEPEYHOr0 NePETHHY Cross section area M-
C MIUTOMA TEILIOEMHICTE specific heat capacity Jox/(xr-K)
Cp MUTOMA TETUTOEMHICTh THMOBHX Ta3iB specific heat capacity of flue gas Jox/(xr-K)
d TOBIIMHA IEPETUHY thickness of the section M
D niamerp diameter M
Dy €KBIBaJICHTHUH jJiamMeTp hydraulic diameter M
H PO3paxyHKOBa BHCOTA AUMOXOIY effective height of the chimney M
k Koe(illieHT Teronepeaayi coefficient for heat transmission Bt/ (MZ' K)
K KOE(DII[IEHT OXOJIOHKEHHS coefficient of cooling -
L JIOBXKHMHA length M
71! MacoBa BUTPATa JNUMOBHX Ta3iB flue gas mass flow Kr/c
Nu noka3Huk Hyccenbra Nusselt number -
p CTaTUYHUI THUCK static pressure Ila
PL TUCK 30BHILIHBOT'O MOBITPSI external air pressure Ila
Ps aepoMHAMIYHUIA OITip 1o1a4i MOBITPS pressure resistance of the air supply for |ITa
IUTS MaCOBOT'O TIOTOKY JMMOBHX Ta3iB a flue gas mass flow
Pe aepOIUHAMIYHMIA OIIip, 1[0 BUHUKAE pressure resistance due to frictionand  |T1a
BHACIIIZIOK TePTsI 1 onopy ¢hopmu form resistance of the chimney
JAUMOXOLIY
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[Tponossxenus Tabm. 1

Pry  |dakTuunuit acponmuaMivyHuii omip effective pressure resistance of the Ila
3’€IHYBJIbHOTO JUMOXO/LY connecting flue pipe

Pc PI3HHMIII THCKY, 00YMOBJIEHA 3MiHOIO difference in pressure caused by change |TTa
IIBUIKOCTI JUMOBUX Ta3iB B JUMOXO/II of velocity of flue gas in the chimney

Py TEOpeTHYHa TATa, 0 BUHUKae BHaciok |theoretical draught available due to ITa
eeKTy TUMOXOTY chimney effect

Phy  |Teopernuna Tsra, o BuHMKae BHacuigok |theoretical draught available chimney |ITa
edexty quMoxoy 3’ €THYBATBHOTO effect of the connecting flue pipe
CIEMCHTY

P OUHAMIYHAN THCK TIOBITPS wind velocity pressures IIa

Pyl |Tsra, mo HeoOXimHa 11 MPUCTPOIB draught required for secondary air ITa
10/1a4i BTOPUHHOTO TIOBITPSI devices

Pr aepOIUHAMIYHUH O TUMOXOIY pressure resistance of the chimney Ila

RV aepoaMHaMivHuMIA omip 3’ €HYBaJIbHOTO |pressure resistance of the connecting ITa
JTMMOXO/TY flue pipe

Pw  |MiHiMasbHA Tsra TEIIOreHEepaTopa minimum draught for the heating ITa

appliance
Pwmax |MakcuMaibHa Tsira TeIIoreHepaTopa maximum draught for the heating ITa
appliance

Pwo [|MakcumanbHHii epenaj TUCKY maximum differential pressure of the ITa
TerIoreHeparopa heating appliance

Pwomin [MiHIMaJIBHU#T TIEpena THCKY minimum differential pressure of the ITa
TerIoreHeparopa heating appliance

P5 MiHIMaJIbHa TATaA B TOYIl BXOAy AuMoBuX |minimum draught at the flue gas inlet  |T1a
rasis B JUMOXI/I into the chimney

Pzmax |MakcumanbHa Tsira B TOYIl BXOIY maximum draught at the flue gas inlet  |ITa
JIMMOBHX Ta3iB B IUMOXiJ into the chimney

Pze MiHiMaIbHa TATa, 0 HeoOXimHa B Toumi |minimum draught required at the flue Ila
BXOJly TUMOBHUX T'a3iB B TUMOXI]I gas inlet into the chimney

P2Emax |MakcUManbHO 0MycTHMA TSTa, IO maximum allowed draught at the flue  |T1a
HEeoOXiHa B TOUIIl BXOy JUMOBHX rasziB |gas inlet into the chimney
B JUMOXII

Pzo |MakcuManbHHI HAJTMIIKOBHIA TUCK B maximum positive pressure at the flue |T1a
TOMIII BXOJTy JTUMOBHUX Ta3iB B JUMOXiJI gas inlet into the chimney

P2z0min |[MiHIMaJIBHUI Ha UTMIITKOBHIT THCK B TOUIl |Minimum positive pressure at the flue  |ITa
BXOJIy TUMOBHX T'a3iB B JUMOXI]I gas inlet into the chimney

Pzoe |MakcumanbHmii epena Tucky B Tourti  [maximum differential pressure at the flue (I1a
BXOJy IMMOBHX T'a3iB B JUMOXiJ gas inlet into the chimney

Pz0emin |[MiHIMAIIBHUH TIepenia THCKY B TOYII minimum differential pressure at the flue |T1a
BXOJTy TUMOBHX T'a3iB B JTUMOXIJI gas inlet into the chimney

Pr noka3Huk [Ipanaris Prandtl number --

Q TETUTIOTIPOAYKTHUBHICTh heat output kBT

gc TPaHCHOPTYBAHHS TEIUIa AUMOXOMY 10 heat transfer from the flue to the outer K
30BHIIIHBOTO OTBOPY surface

Q- TEIUIOBA MOTYKHICTD heat input KBT

Qn YMOBHA TETJIONPOAYKTHBHICTD nominal heat output KBT
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[Tponosxuus Tabm. 1

r eKBIBaJICHTHA MIOPCTKICTh BHYTpilHLOi  |Mean value of roughness of the inner wall |--
CTIHKH, M

R ra3opa CTaja JUMOBHX Ta3iB gas constant of the flue gas JIx/(xr-K)

RL ra3oBa CTaja IoBiTps gas constant of the air JIx/(kr-K)

Re moka3HuK PeiiHonbaca Reynolds number --

S IUTOIIA TIEPETHUHY Cross section

Se KoeilieHT Oe3MeKH MOTOKY flow safety coefficient --

SH MOMPAaBKOBUH KOe(ilieHT MpH correction factor for temperature --
BIZICYTHOCTI TeMIepaTypHoi iHepiii instability

t TemIeparypa temperature °C

T TemIepaTypa, abCoOTHa temperature, absolute K

Tg TeMIIepaTypHa Mexa temperature limit K

Tiy TeMIepaTypa BHYTPIIIIHBOI CTIHKH Ha inner wall temperature at chimney outlet |K
BUXOJIi ITUMOXOJTY

Tioh TeMIiepaTypa BHYTPIIIHBOI CTIHKH Ha inner wall temperature at the chimney K
BUXO/Ii TUMOXO/Iy MPH TEMITEpaTypHii outlet at temperature equilibrium
piBHOBa3i

T TeMIiepaTypa 30BHIIIHFOTO MOBITPS external air temperature K

Tm CepeIHsl TeMIepaTypa JMMOBHX ras3iB mean temperature of the flue gas K

Tp TOYKA POCH BOJH water dew point K

Tsp TemIepaTypa KOHIeH Al condensing temperature K

Ty TeMIepaTypa 0TOYy90ro HOBITPS ambient air temperature K

Tuw  |TeMmeparypa OTOYYHOYOrO MOBITPS B ambient air temperature of the boiler K
KOTEJIbHI room

Tuh  |Temmeparypa OTOUYYIOUOTO MOBITPS B ambient air temperature for heated areas |K
OTAITIOBAIBHUX MPUMIIICHHSX

Tuw  |TeMmeparypa OTOYYHOUOTO MOBITPS Ha ambient air temperature at the chimney  |K
BHUXO/Ii TUIMOXO/Y outlet

Tu TeMIiepaTypa OTOYYK4Oro MOBITPsI ambient air temperature for areas external |K
HaBKOJIO OyiBIi to the building

Tw  |TeMmeparypa orodyrouoro moBitps B He |ambient air temperature for unheated K
ONaATIOBAJILHUX MPUMIIIEHHSX ycepenuHi |areas inside the house
OyauHKY

Tw TeMmIeparypa IMMOBHUX Ta3iB flue gas temperature of the appliance K
TeIUIoreHepaTopa

Twy  |TeMmepaTypa AMMOBHX rasiB flue gas temperature of the appliance at |K
TEIJIOreHepaTopa Mpu yMOBHIi nominal heat output
TEIIONPOYKTHBHOCTI

Twmin |T€EMITEpaTypa IMMOBHX Tra3iB flue gas temperature of the appliance at |K
TEIUIoreHeparopa Mnpu MiHIMaJIbHO the lowest possible heat output
MOXJTHBIH TEIUIOMPOYKTHBHOCTI

U napameTp BHYTPIIIHBOI AUISTHKH internal chimney segment parameter M

w cepeHs IBUAKICTh Yy MeKax IUIOLI mean velocity within a cross section Mm/C
HEePETHHY

W cepeHs IMBUAKICTH 110 BCTAHOBJIECHI M mean velocity over a defined length M/C
JOBXKHUHI

y 3Ha4YCHHS POpMHU form value --

Kinenp tabim. 1
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BHCOTA HaJ PiBHEM MODS height above sea level M
a Koe(iIlieHT TemnIoBiaIayi coefficient of heat transfer Br/(M*-K)
B BiHOIIEHHS MacoBoi BuTpaTH ropinust  |ratio of the combustion air mass flow to
TIOBITpPsI 10 MacoOBOT BUTPATH TUMOBUX the flue gas mass flow
rasiB
A KyT MXK HAIPSIMKaMH [TOTOKY angle between flow directions °C
0 TOBIIMHA CTIHKA wall thickness M
{ KOe(II[iEHT MICIIEBOTO OTOPY, IO coefficient of flow resistance due to a
BUHUKA€E BHACIIIOK 3MIHU HAIIPSIMKY directional and/or cross sectional and/or
i/abo mepetuny it/abo macoBoi Butpatu B |[mass flow change in the flue
JIUMOXO/T1
n JTUHAMIYHA B'SI3KICTH dynamic viscosity H-c/m°
P Koe(iIlieHT KOPUCHOI il efficiency of the heating appliance --
TEIIOTeHepaTopa
P Koe(IIliEHT KOPUCHOT IIiT efficiency of the heating appliance at --
TEIJIOreHepaTopa MPH yMOBHi# nominal heat output
TEIUIONPOYKTUBHOCTI
A KOe(iiEHT TEIUIONPOBITHOCTI coefficient of thermal conductivity Bt/(m°K)
p I'yCTHHA density KI/M°
pL I'yCTHHA 30BHIIIHBOTO MOBITPS density of the external air -
Pm cepeiHs TYCTHHA JTUMOBHX ra3iB mean density of flue gas averaged over a |kr/m°
CTOCOBHO BCTaHOBJICHOT JOBKUHU 1 defined length and over the cross section
TUTOIIII TIePEeTUHY
o(CO;|06'emna xonnenrpariis CO, volume-concentration of CO, %
o(H,0|06'emna xonnenrpartis H,O (mapa) volume-concentration of H,O (vapour) %
)
ORad |KUIBKICTh BUIIPOMIHIOBAaHHS YOPHOTU black body radiation number Br/(m*- K%
14 KOE(II[iEHT MICIIEBOTO OTOPY, IO coefficient of flow resistance due to
BUHUKAE BHACIIOK TEPTS friction of the flue
[ 1 } TepMIYHHIA OITip thermal resistance M- K/BT
A
Taoauus 2 - JIo1aTKOBi CHMBOJIH Table 2 - Additional subscripts
IMo3na TepminoJoris Terminology Onunumi
YeHHHA BHMipIOBAHHSA
a 30BHI outside -
A JMMOBI Ta3u flue gas -
b YMOBa PiBHOBAKHOCTI equilibrium temperature condition -
TeMIIepaTypu
B TIOBITPS ZUTSt TOPIHHS combustion air -
e BX1]] entrance -
G 3MiHa MBUAKOCTI change in velocity -
i ycepeanHi inside -
L 30BHILIHE MOBITPs (30BHI) open air (outside) -
m cepeIHE 3HAYECHHS mean value -
M CyMiII mixture -
n MOKAa3HHUK PaXyHKY counting index -

[TponosxenHs Tad. 2
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N YMOBHE 3HAYE€HHS ‘ nominal value -
NL BTOPUHHE TOBITPS secondary air -
0 BUXI1JI TUMOXOTY chimney outlet —
0 HAJTUIIKOBHI THCK positive pressure -
tot pasoM 10 BCix cekmiax (maimsakax) | totalized over all sections (segments) | —
u OTOYYIOUE MOBITPS ambient air -
\4 3’ €IHYBAJILHUI TUMOXi] connecting flue pipe —
W TEIUTOTeHEePaTop heating appliance -
5 METO/ PO3PAXYHKY AJIsI 5 Calculation method for non-balanced flue

HE3BAJTIAHCOBAHUX JTUMOXO/JAIB

5.1 3arajabHi moJI0KeHHSA

Po3paxyHok BHYTpimHIX po3MmipiB  (IUIommIa
NEPeTUHY)  AMUMOXOMIB 3  PO3PILIKEHHIM
IPYHTYETbCS ~ Ha  HACTYHNHHX  YOTHPBHOX
KpUTEPIsX:

— MiHIMaJIbHA TATAa B TOYI[l BXOAY IUMOBHX
ra3iB B JMMOXiJ TIOBHHHA JIOPIBHIOBATH a0o0
Oyt OuIbLIOIO, HDK MiHIMaJbHA TAra, IO
HeoOXiJHa B TOYI BXOJYy JMMOBHMX Tra3iB B
JTUMOXIT;

— MIHIMaJIbHA TATa B TOYIIl BXOAY JMMOBHX
ra3iB B JMMOXiJ TIOBHHHA JIOPIBHIOBAaTH a0o
Oyt OUNBLIOIO, HIK HAAIUIIKOBUM  THCK
IUMOBHX ra3iB Ha BXOIl B JUMOXIJ.

— MakKCHUMaJlbHa TSra B TOYI[l BXOAY JUMOBHX
ra3iB B JMMOXiJ TIOBHHHA JIOpIBHIOBAaTH a0o
OyTH MEHINOI0, HIK MaKCHMAallbHO JOMyCTUMa
TSTa Ha BXOJ1 JUMOBHX Ta3iB B JUMOXIL];

— TeMIepaTypa BHYTPIIIHBOI CTIHKM HAa BUXOJI

JUMOXOJly TIOBMHHA JOpiBHIOBaTH abo OyTu

OLTBIIION0, HIXK TeMIIepaTypHa Mea.

Po3paxyHOK  Ha[JIMIIKOBOTO  TUCKY  JJIs
BHYTpILIHIX  po3MipiB  (TUIOIIA  TEPETUHY)
IPDYHTYETbCS ~ HA  HACTYIIHUX  YOTUPbOX
KpUTEPIsX:

— MakCUMAQJIBLHUN HAUIMIIKOBUNA THCK B TOYI

BXOAY NIMMOBHX Ta3iB B JWMOXiJ TOBHUHEH
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chimneys

5.1 General principles

The calculation of inside dimensions (cross
section) of negative pressure chimneys is based

on the following four criteria:

- the minimum draught at the flue gas inlet into
the chimney shall be equal to or greater than the
minimum draught required at the flue gas inlet

into the chimney;

- the minimum draught at the flue gas inlet to the
chimney shall be equal to or greater than the

effective pressure resistance of the air supply;

- the maximum draught at the flue gas inlet to
the chimney shall be equal to or less than the
maximum allowed draught at the flue gas inlet
into the chimney;

- the temperature of the inner wall at the outlet
of the chimney shall be equal to or greater than
the temperature limit.

The calculation of inside dimensions (cross
section) of positive pressure is based on the

following four criteria:

— the maximum positive pressure at the flue gas

inlet into the chimney shall be equal or less than




nopiBHIOBaTH  ab60 OyTh  OUTbIIUM,  HIK
MaKCUMaJbHUI TIepenaj TUCKY B TOYIll BXOAY
IAMOBHX T'a3iB B JUMOXIT;

— MakKCHMaJbHUH  HAQIJIUIIKOBHA THCK Yy
3’€HYBAJILHOMY JHUMOXOAl W y JUMOXOJI HE
MMOBUHEH MEPEBUIITYBATH HATUIIIKOBUI THCK, Ha
KU BOHU PO3PaxOBaHi;

— MIHIMQJIBHUNA HAIAIIKOBUIL THCK B TOYII
BXOJy JMMOBHX Tra3iB B JMMOXIiJ IOBHHCH

nopiBHIOBaTH abo Oyt  OumbmmM,  HIX

MiHIMQJIBHUI TIepemnay THCKY B TOYI BXOIY
JAMOBHX ra3iB B TMMOXII;

— TeMIleparypa BHYTPILIHBOI CTIHKM Ha BHXOJI
JUMOXOJly TIOBHMHHa JOpiBHIOBaTH abo OyTu

OUITBIIIO0, HIXK TEMITepaTypHa MeXxa.

HpumiTka. XapaKTepUCTUKH TUCKY U MAKCHUMAIBHOT TATH YU
MIHIMaJBHOTO HAQ/JIMIIKOBOTO THCKY HEOOXiIHi, SKIIO iCHYE
Mexa JUIl MakCHMalbHOI TATH Uil TEIUIoreHeparopa 3

PO3PIKEHHIM abo MiHIMaJIbHUH nepenas TUCKY
TEIUIOr€HEPaTOopa 3 HAJIMIIKOBUM TUCKOM.

Hug  Toro mo0  MepeBIpUTH  KpUTeEpii,
BUKOPUCTOBYIOTbCS JIBI YMOBH:

—  pO3paxyHOK  MiHIMaJbHOI  TATM  Ta
MaKCUMaJIbHOTO HaJUIMIIKOBOTO THCKY

3MIMCHIOETBCA 32 YMOBM, IO HaBaHTaKEHHS

JUMOXOIYy € MiHIMaTbHUM (TOOTO BHCOKa

30BHIIIHS TEMIIepaTypa); a TAK0XK
—  PO3paxyHOK  MaKCHUMaJbHOI  TSITH 1
MIHIMQJIBHOTO  HAQUIMIIKOBOTO  THCKY  Ta

TeMIIepaTypu BHYTPILIHBOI CTIHKH 32 YMOB, IO

BHYTpIIITHSA ~ TeMmIeparypa  JIUMOXOAY €
MiHIMaTbHOK  (TOOTO  HU3bKA  3OBHIIIHA
TeMITepaTypa).

5.2 BuMoru Tucky
5.2.1 Jlumoxoau 3 po3piIKEeHHIM

Heo0xigHO nepeBipUTH TaKe CIiBBIHOIICHHS:

the maximum differential pressure at the flue gas
inlet into the chimney;

— the maximum positive pressure in the
connecting flue pipe and in the chimney shall
not be higher than the excess pressure for which
both are designated;

- the minimum positive pressure at the flue gas
inlet into the chimney shall be equal or greater
than the minimum differential pressure at the
flue gas inlet into the chimney;

— the temperature of the inner wall at the
chimney outlet of the chimney shall be equal to

greater than the temperature limit.

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

outside temperature).
5.2 Pressure requirements
5.2.1 Negative pressure chimneys

The following relationships shall be verified:
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Pz =Py -Pr-PL 2Py + Pgy + P =Py,

P; >Pg,

Pzmax = Pu — Pr <Pwmax + Pev + Ps = Pzemax

nIe.

Pg — ¢akTtuunuii aepoauHaMiqHU OIip Mmojaayi
noBiTps (3rigHo 3 5.11.3), Ila;

Pev — dakTtuunuii  aepoauHAMIYHHE  Omip
3’€IHyBaJIbHOTO AuUMoxonay, lla;

Py — TeopernuHa Tsra, 110 BUHUKAE BHACIIIOK
edexry numoxony, Ila

PL— nuaamiuHumii TUCK noBiTps, Ila;

Pr — aepogunamiunuii onip gumoxony, Ila;

Pw — MiHIManmpHa TATAQ IS TEIUIOTCHEpaTopa,
I1a;

Pwmax - —  MakcuMajlbHa  TAra A
Temioreseparopa, lla;

Pz — wmiHiManpHa TATa B TOYIl BXOIY JMUMOBHX
rasiB B auMoxia (3rigHo 3 5.10), Ia;

Pzmax — MakcumanbHa Tsra B TOYIl BXOIY
JTUMOBHX Ta3iB B quMoxin (3riguo 3 5.10), Ia;
Pze — miniManbHa Tsra, 10 HEOOXiJAHA B TOYII
BXOJly TMMOBHX Ta3iB B AuMoxin (3riguo 3 5.11),
I1a.

Pzemax - MaKCUMaJIbHO JOMYCTHMA TATa B TOYIT

BXOAY JUMOBUX Ta3iB B TUMOXI1]I

IMpumitka 3Hauennst Py taPg y popmynax (1)1 (2a) 3a3suuai

BiJIPI3HAIOTHCS Yepe3 Pi3Hi yMOBH.

5.2.2 JIuMOX0JH 3 HAJTUIITKOBUM THCKOM

HeoOxiaHO nepeBipuTH Take CIiBBIAHOUICHHS:

Pzo = Pr- Py + PL <Pwo - Pg - Pev = Pzoe,

IDZO < I:)Z exCcesss

Pzo + Prv <P 2v excess

Pzomin = Pr = Pu = Pwomin - Pg - Pev = Pzoemin,
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ma (1)
I[la (2)
I[Ia (2a)

Where

Pg Is the effective pressure resistance of air
supply (see 5.11.3), in Pa;

Prv is the effective pressure resistance of the
connecting flue pipe, in Pa;

Py is the theoretical draught available due to
chimney effect, in Pa;

P_ is the wind velocity pressure, in Pa;

Pr is the pressure resistance of the chimney, in
Pa;

Pw is the minimum draught for the heating
appliance, in Pa;

Pwmax 1S the maximum draught for the heating
appliance, in Pa;

Pz is the minimum draught at the flue gas inlet
into the chimney (see 5.10), in Pa;

Pzmax IS the maximum draught at the flue gas
inlet into the chimney (see 5.10), in Pa;

Pze IS the minimum draught required at the flue

gas inlet into the chimney (see 5.11), in Pa.

Pzemax 1S the maximum allowed draught at the

flue gas inlet into the chimney (see 5.11), in Pa.

NOTE The values of Py and Py in Equations (1) and (2a) are

normally different because the conditions are different.

5.2.2 Positive pressure chimneys
The following relationships shall be verified:

Ma (3
Ma (4)
Ma (5)
Ma  (5a)



Ie.

Pg — dakTnunuii aepoauHaMiyHUA omip rmojaadi
noBitps, I1a;

Prv — daktuuamii  aepoauHaAMIYHUK  OHIp
3’eIHyBajIbHOTO uMoxonay, Ila;

Py — TeopernyHa TsTa, 10 BUHUKAE BHACIIIOK
edekty nmumoxonay, Ila;

PL— nunamiunumii Tuck noBiTps, Ila;

Pr — aeponunamiunmii omnip aumoxony, Ila;

Pwo —  MaKCHUMaJIbHUW TIepemnaj THUCKY
Teroreneparopa, Ila;

Pwomin —  MiHIMaJIbHHIA TIepernaj; TUCKY
Temioreseparopa, lla;

Pzo — mMakcuManbHUM HAIJIUIIKOBHH THCK B
TOUYII1 BXOJly TUMOBHX ra3iB B qumoxin, Ila;
Pzomin — MiIHIMAIbHUN HAIUIIKOBHII THCK B
TOYIIl BXOJly IMMOBHX Ta3iB B Aumoxif, [la;
Pzoe — MakcuManpHUI Tepernaj TUCKY B TOYII
BXOJly TUMOBHX ra3iB B qumoxifa, [la

Pzoemin — MiHIMalbHUHN Mepenax THCKY B TOYII
BXOJY AUMOBUX Ta3iB B qtumoxia, Ila

PZ excess — MAKCUMAIIBHO TIPUITYCTUMHNA THUCK IS
MeBHOTo nuMoxony, Ila

Pzvexcess — MakCUMaNbHO TMPUMYCTUMUN THUCK
JUTSL TIEBHOTO TUMOXO.y, [1a

Mpumitka. 3navenns Py ta Pr y dopmynax (3) ta (5a)

3a3BHYAl BIIPI3HAIOTHCS Yepe3 pi3HI YMOBU

5.3 TemnepaTypHi BUMOTH

HeoOxiaHO nepeBipuTH Take CIiBBIAHOUICHHS:

Tion 2T,
ne:
Tiob — TeMmepaTypa BHYTPIIIHBOI CTIHKH Ha
BHUXO/I TeMITepaTypHIii

TUMOXOZy  TIpH

Where

Pg is the effective pressure resistance of air
supply, in Pa;

Prv is the effective pressure resistance of the
connecting flue pipe, in Pa;

Py is the theoretical draught available due to
chimney effect, in Pa;

P, is the wind velocity pressure, in Pa;

Pr is the pressure resistance of the chimney, in
Pa;

Pwo is the maximum differential pressure of the
heating appliance, in Pa;

Pwomin 1S the minimum differential pressure of
the heating appliance, in Pa;

Pzo is the maximum positive pressure at the flue
gas inlet into the chimney, in Pa;

Pzomin i the minimum positive pressure at the
flue gas inlet into the chimney, in Pa;

Pzoe is the maximum differential pressure at the
flue gas inlet into the chimney, in Pa;

Pzoemin 1S the minimum differential pressure at
the flue gas inlet into the chimney, in Pa;

Pz excess 1S the maximum allowed pressure from
the designation of the chimney, in Pa;

Pzvexcess 1S the maximum allowed pressure from
the designation of the connecting flue pipe, in

Pa.
NOTE The values of Py and Pg in Equations (3) and (5a) are

normally different because the conditions are different

5.3 Temperature requirement

The following relationship shall be verified:

K (6)
Where

Tiop IS the inner wall temperature at the chimney
outlet at temperature equilibrium, in K;
17



piBHOBa31, K;

Ty —TremneparypHa mexa, K.

Slkmio nMMoXia, BCTAaHOBJIEHUW Ha Jaxy, Mae
JIOJIATKOBY  130JIAI111F0, HEOOXIMHO TIEPEBIPUTH

3a3Ha4Y€HI HIDKYE CITIBBIIHOIICHHS:

Ti =Ty,
ne:
Tirp — 1€ TEeMITepaTypa BHYTPIIIHBOI CTIHKH
0e31ocepeTIHbO Tepe1 T0AATKOBOO 130JIA11I€10, B
K.
TemneparypHa mexa Ty TUMOXOMIB IPH POOOTI
B CYXHX YMOBax IIOBHHHA pO3TJISIATHCS SIK
TeMmeparypa KoHieHcauii Ts, AMMOBHX Tra3iB
(3rimHo 3 5.7.6).

Temneparypni Mexi Ty IUMOXOAIB IpU

HasBHOCTI BOJOTM Tpu poOOTi  MOBHHHI

posrmsigatucs sk 273,15 K, mo 3amobirae

YTBOPEHHIO JIbOy Ha BUXO/1 IUMOXOAY.

Hpumitka. TlopiBHSHHA TeMIEpaTypH BHYTPIIIHBOI CTiHKH

mepes  JONATKOBOIO  i30MAIi€l0  Tjp, TpPH TPUIYCTUMOMY
oOMesKeHHi TeMIepaTypH IMMOBHUX Ta3iB Ty He MOTPiOHO, AKIIO
3HAYEHHsI TEPMITHOTO OIIOPY ITOJATKOBOI 130JIAIIi1 HE TIEPEBUIILYE
0,1 (M*K)/Br.

[Ilo cTocyeTbCsl AMMOXOIB, IO MPALIOIOTH MPU HPHCYTHOCTI
BOJIOTH, TIOPIiBHSHHS HE BHKOHYETBCS, SIKIIO 3HAYEHHS
TEeMIIepaTypd OTOYYIOHOrO TIOBITpPs 0Oe3mocepenHbo IMepes

J0J1aTKOBOIO i30smsmiero > 0 °C.

5.4 MeTonnka po3paxyHKy

JUig po3paxyHKy 3Ha4€Hb THCKY i TeMIepaTypu
y popmynax (1), (2), (22), (3),(4), (5), (5a) i (6)
MOBUHHI OyTH OTpUMaHi1 3HAa4Y€HHS MapaMeTpiB

IUMOBHX rasiB 3rigHo 3 5.5.

Jlani, 3a3HaveHi B 5.6 MOBUHHI OyTH OTpUMaH1
JUIS TAMOXOAY Ta 3’€IHYBAJILHOTO IUMOXOTY.
Jns HOBUX

IMMOXO/IB, HEOOXI1THO
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Ty is the temperature limit, in K.
If the chimney above the roof has additional
insulation the following relationship shall also

be verified:
K (7)
Where:

Tirp is the inner wall temperature immediately

before the additional insulation, in K.

The temperature limit Tg of chimneys with dry
operating conditions shall be taken as the
condensing temperature T, of the flue gas (see
5.7.6).

The temperature limits Ty of chimneys with wet
operating conditions shall be taken as 273,15 K
which prevents the formation of ice at the

chimney outlet.

NOTE The comparison of the inner wall temperature before the
additional insulation T;y, with the admissible limit temperature of
the flue gas T, is not necessary, if the value of the thermal

resistance of the additional insulation is not more than

0,1(m? K)/W.
For chimneys operating under wet conditions the comparison is
not necessary, if the value of the ambient air temperature

immediately before the additional insulation is > 0 °C.

5.4 Calculation procedure
For the calculation of the pressure and
temperature values for the relationships of
equations (1), (2), (2a), (3),(4), (5), (5a) and (6)
the values of the flue gas data characterising
according to 5.5 shall be obtained for the
appliance.

The data specified in 5.6 shall be obtained for
the chimney and its connecting flue pipe. For

new built chimneys, a pre-estimated value for



BUKOPUCTOBYBAaTH  MOMEpPEAHE  OPIEHTOBHE

3HA4YEeHHS PO3Mipy TUMOXOTY.

Y 57 no 5.11 HajgaroTbes pPO3paxyHKH,

HEOOXIMHI  JJIA  TPOBEACHHS  OCTATOYHHMX
TePMOMHAMIYHUX 1 aepoIMHAMIYHHUX
po3paxyHkiB numoxony. Y  dopmym 5.7

BUKOPHUCTOBYETBCS Ul PO3PaXyHKY OCHOBHHX

JaHUX, HEOOX1THUX IS MOJAJIBIIINX
pO3paxyHKiB.
Y 553 i 5.8 mHagmaerbcs dopmymna s

PO3paxyHKIB OCHOBHHX Temrieparyp. ®@opmya
TYCTUHU JMUMOBHUX Ta3iB 1 MOro HIBUAKOCTI
HagacThes B 5.9.

5.10 1 5.11,

MeTO,I[I/IKa, 3a3Ha4yCHa B

BUKOPUCTOBYETHCA i1 BHU3HAYCHHSA BHUMOI 1O

THCKYy. MeTonuka, 3a3HadeHa B 5.12,
BUKOPHUCTOBYETHCS JUIS BHU3HAYECHHS
XapaKTEPUCTUKHU TEMIIEPATYpPH.

BuszHaueHHd  TUCKY M XapaKTEPUCTHKHU
TEMIIEpPaTypy BUKOHYIOThCS JIB1Y1:

— Ui YMOBHOI  TEIUIONPOJYKTHBHOCTI
TEIUIOr€HEePaTOPa;

— JUIst HalMEHILIOT 0 3HAYEHHS
TETIONPOYKTUBHOCTI, 10 3a3HaYa€THCS

BHPOOHUKOM TEIJIOTeHepaTopa.
SIKII0 BUMOTH A0 TUCKY ISl MAKCUMAJIBHOT TSATH

(2a) uM  XapakTEpUCTUKU TEMIEpaTyp Yy

dopmynax (6) 1 (7) nmng  OUMOXOXiB 3

pPO3pIIDKEHHSIM  HE BHW3HA4Y€Hl, BU3HAYCHHS

TEeMIIEpaTypu MOXKe 3/I1HCHIOBATUCS MEPIOAUYHO
LUIAXOM ypaxyBaHHS J10JaTKOBOI'O BTOPHUHHOI'O

MOBITPSI TSI TUMOBUX Ta3iB 3TiHO 3 PO3ALIOM 6

Hpumirka. XapakrepucTuka TeMmIepaTypd He IIOBUHHA
CHIBIAJIaTH 32 HABEJEHUX HIKUE YMOB, AKIIO XapaKTEPHCTHKA

TEMIIEpATypu HE 3aJ0BOJIbHAE, TO HE MOXHaA rapaHTyBaTH, IO

HE 3'IBUTHCS BOJIOTA.

the flue size should be used.

In 5.7 to 5.11 provide calculations needed to
finalise the chimney thermal and fluid dynamic
calculations. In 5.7 the formulae provide the
calculation of the basic data which are needed
for further calculation.

In 5.5.3 and 5.8 the formulae for the calculations
of the relevant temperatures are compiled. The
formulae for the density of the flue gas and its
velocity are compiled in 5.9.

The procedure in 5.10 and 5.11 shall be used to
validate the pressure requirement. The procedure
in 5.12 shall be used to validate the temperature

requirement.

The validation for pressure and temperature
requirement shall be conducted twice:

- for the nominal heat output of the heating
appliance;

- for the lowest value of the heat output range
which is indicated by the manufacturer of the
heating appliance.
If the pressure requirement for maximum
draught (2a) or the temperature requirements in
equations (6) and (7) of negative pressure
chimneys are not fulfilled the validation of the
temperature condition can occasionally be
achieved by taking additional secondary air to

the flue gas into account according to clause 6.

NOTE The temperature requirement need not be met for the
following conditions provided that it is accepted that in case the
requirement for temperature is not fulfilled no guarantee can be

given that no moisture appears.
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VYMoBH:

- SKIIO TEIUIOTEHEepaTop  3aMIiHIOETHCS
MPWIAIOM, SIKUH Ma€ TEIUIOBY TMOTYXHICTh
mennre < 30 kBT, 1

— SIKIIIO rasis

BTpaTu JUMOBHX

TEIUIOTCHEepaTopa CTAaHOBJISITh  [OHAWMEHIIIE
8%, 1

— SKIIO TEIUIOTCHEepaTop Mae€ MPHUCTPId
BIIBOJlYy TATH, SKHM 3a0e3reuye HEOoOXiaHy
BEHTHJIAIIIO Y TUMOXO/Ii, Y p&XKHUMI OUIKyBaHHS

9l B PEXKUMI HEBENIMKOi TerwioBigmadi. lle

MOXIJIMBO  JOCAITH  UIUIAXOM  30UIBIIECHHS
TEIUIOBIavl TeIUIOTeHEpaTopa.
5.5 TIlapamerpm auMoBHMX rasiB, IO

XapaKTepU3yTh TEMJI0TeHEPATOP

5.5.1 3aranbHi MoJI0KeHHSA

Jlns BU3HAuUEHHS 3HAYEHb TEMIIEpPaTyp 1 THUCKY
MOBUHHI OYyTM OTpHMaHi OCHOBHI HapaMeTpu
JUMOBHX Ta3iB  TeIJIOTEHEepaTopa, N0 SKUX
BIIHOCSITH MAacOBYy BHTpaTy AMMOBHUX Ta3iB,
TEeMIIepaTypy IUMOBUX Ta3iB N MiHIMalbHY
TATY, 10 HEOOX1AHA JJIsl TerioreHeparopa, abo
MaKCHUMaJTbHUI repera; THCKY
Teroreneparopa. JlogaTkoBo MOBHUHHI OyTH
BHU3HAUEHI THUII MaJUBa, [0 BUKOPUCTOBYETHCH,
o0'emna xonreHtpamiss CO, MUMOBHX rasiB i
reoOMeTpisl 3’ €THYBATBHOTO JTUMOXO/TY.

TumnoBi XxapakTepUCTHKU NESKUX BUIIB MallMBa
3a3HadeHi B Tabnuii B.1 nomatka B.

TumoBi  XapakTepUCTHKH  JI€IKMX  BUIB
TEIUIOTeHEepaTOpiB 3a3HadyeHl B TaOauIsx B.2 1
B.3 noxgarka B.

5.5.2 MacoBa BuTpara TUMOBHX Ta3iB

5.5.2.1 MacoBa BuUTpara TMMOBHX Ta3iB

npu

YMOBHiH TETIOTPOYKTUBHOCTI
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The conditions are:
- where the heating appliance is replaced by an
appliance that has an output of < 30 kW, and

- that the flue gas loss of the heating appliance is
at least 8 %, and

- that the heating appliance has a draught
diverter which provides adequate ventilation in
the chimney during standby periods or periods
of low output. This may be achieved by over-
sizing the heating appliance  output.
5.5 Flue gas data characterising the heating
appliance

5.5.1 General

For the calculation of temperatures and pressure
values the relevant flue gas data which
characterises the heating appliance, consisting of
flue gas mass flow, flue gas temperature and the
minimum draught required for the heating
appliance or the maximum differential pressure
of the heating appliance shall be obtained.
Additionally the kind of the fuel supplied, the
volume concentration of CO, of the flue gas and
the geometry of the connecting flue pipe shall be
specified.

Typical data for some fuels are given in Table
B.1.

Typical data for some heating appliances are

given in Tables B.2 and B.3.

5.5.2 Flue gas mass flow
5.5.2.1 Flue gas mass flow at nominal heat

output of the heating appliance



TeIIoreHepaTopa

Jlist po3paxyHKy 3Ha4Y€Hb TUCKY U TeMIIEpaTypH
BianoBigHO 10 dopmyi (1), (2), (2a) (3), (4), (5),
(5a) 1 (6) moBuHHI OyTHM BH3HAYE€HI MacoBa
BUTpaTa JUMOBHX Ta3iB Ji TEIUIOreHepaTopa
Ta YMOBHA TEIJIONPOAYKTUBHICTb.

Skmo maHi BiCYTHI, MAaCOBY BHTPATy AUMOBUX
razise. ¥ o0'emny  koHmneHtpamito  CO»
BH3HA4yaloTh 3a (Gopmynamu Ttabmuup B.1, B.2
a6o B.3 nonatka B.

SIkmo mguMoxin 3'eqHaHU 3 KOMOIHOBaHUM
TEIUIOTEHepaTOPOM,  PO3PaxyHOK  PO3MIpiB
3MIACHIOIOTH 3 YpaxXyBaHHSM yCiX BUIB MAJINBA,
10 BUKOPUCTOBYIOTh Y IPUCTPOL.

Y pa3i SKOI0 TEMJIOTeHepaTop OCHAIICHHHA
MPUCTPOEM BIJIBOAY TSTH, BUKOPUCTOBYIOTH
MOTIK JUMOBHUX I'a3iB MPUCTPOIO BiJIBOJY TSATH.

MacoBa BUTpaTa JIUMOBHUX Ta3iB 71 IIpH

BIIKpDUTOMY TMOJIYyM'T 3aleXuTh BiJ HOro
IHTEHCUBHOCTI Ta O0YHCITIOETHCS 3a
¢bopmysoro:

i o=f Ar
ae:
Tt — Koe(QILIEHT MacoBOi BUTpAaTH MpHU
BimkprTOMY TTOITyM’i, KT/(C*M?)
A — moma MepeTHHy OTBOPY BIIKPUTOTO

MOJIyM'STHOTO TIPOCTOPY, M;

JInst BIAKPUTOTO TIONYM'ss 3 BHUCOTOIO OTBODPY,
MEHIIOI0 a00, M0 JOPIBHIOE TXHiM mmpuHi frf =
0,139 kr/(c'M?). Jlns BIIKPUTOTO TMOJIyM'ss 3
BHCOTOIO OTBOPY, IO MEPEBUIILYE TXHIO MUPUHY
fne = 0,167 KF/(C‘MZ). Bwumict CO; y aumoBux
razax JUId BIIKPUTOTO TOJyM'ss OEpeTbCs SK

G(COz) =1%.

For the calculation of pressure and temperature
values according to relationships of equations
(1), (2), (2a) (3), (4), (5), (5a) and (6) the flue
gas mass flow at nominal heat output conditions
for the heating appliance shall be obtained.

If the data is not available the flue gas mass flow
and the volume concentration of CO, can be
determined from the formulae in Tables B.1, B.2
or B.3

If the chimney is connected to a multi-fuel
appliance  the and
should be by

considering all the fuels suited to the appliance.

heating calculation

dimensioning carried out
In the case of heating appliances with a draught
diverter the flue gas mass flow downstream of
the draught diverter shall be used.

The flue gas mass flow 72 of an open fire place
depends on its opening. For the calculation use

the following formula:

(8)

Kr/c
Where

fms is the mass flow factor of an open fire place,
in kg/(s'm?);

Ar is the cross section of the opening of the open
fire place, in m?;

For open fire places with an opening height less
than or equal its width f = 0,139 kg/(s-m?).

For open fire places with an opening height
greater than its width f.; = 0,167 kg/(s-m?).

The CO,- content of the flue gas for open fire

places may be taken as o (CO,) =1 %.
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5.5.2.2 MacoBa BuTpaTa TMMOBHUX Ta3iB MPH
MiHIMaJILHO MPUITYCTUMIHN
TETUTONPOIYKTUBHOCTI

SIKIo TemjoreHepaTop CKOHCTPYWMOBAHUM ISt
po0OOTH 3a MOMIPHUMH YMOBAaMH, CJIiJI IPOBECTH
JOJAaTKOBY TEPEBIPKY TUCKY M XapaKTEPHCTUK
TEMIIEpaTypyd MacoBOi BUTpPATH ITUMOBHX Ta3iB
MpU MaKCUMaJIbHO MOXJIMBIA 1 MPUITYCTUMIN
TEIUIONPOIYKTUBHOCTI TEIIOT€HEpaTopa.

SIko BUpOOHMK HE HAJaB MapaMeTpH AUMOBHUX
ra3iB Ui HaWMEHIIOI TeTUIONPOIYKTUBHOCTI,
MacoBa BHUTpaTa IOBUHHA CTAHOBUTH OJHY
TPETUHY MacoBOi BUTPATU TUMOBHUX ra3iB MpHU
YMOBHIH TEIJIOMPOyKTUBHOCTI.

5.5.23 MacoBa BuTpara IUMOBHX Ta3iB 3
MakCHMaJbHOK  TATOK YM  MiHIMAJTbHUM
nepenaioM TUCKY TeIIoreHepaTopa
Jis  po3paxyHKy MaKCUMalbHOI TATH YU

MIHIMaJbHOTO  HAJUIMIIKOBOTO  TUCKY B
JUMOXOJIl, MacoBa BUTpaTa JAMMOBHUX Ta3iB 3
MaKCUMaJbHOIO  TATOK YM  MIHIMAJIbHUM
NepenagoM TUCKY TEIUIOreHepaTopa HaJaeThCs
BHUPOOHUKOM TEIUIOTeHEepaTopa.

5.5.2.4 MacoBa BuUTpaTa IUMOBUX Ta3iB i3
BTOPUHHHUM MOBITPSIM

SIKmo BTOPMHHE TOBITPS  MOAAETHCS 32
JIOTIOMOTOI0  PEryJsiTopa TiIru abo MPHUCTPOIO
BIJIBOAY TS, PO3PaXyHOK TIOTOKY TMOBITPS
BU3HAYA€ThCS 3riHO 3 6.3 3 ypaxyBaHHSIM
(bakTHUHOI PI3HMII THUCKY B NPUMIIIEHHI, e
BCTAQHOBJIGHUH  TEIUIOT€HEepaTop, 1  THUCKY
IMMOXOAY 200 3’ €IHYBAJILHOTO €JIEMEHTY.

5.5.3 Temmneparypa AMMOBHUX Ia3iB

5.5.3.1 Temmeparypa OIUMOBUX Ta3iB IpHU

YMOBHI# TerionpoayKTHBHOCTI (Twn)
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55.2.2 Flue gas mass flow at the lowest

permissible heat output

If the heating appliance is designed to operate
under modulating conditions an additional check
shall

temperature requirement of the flue gas mass

be conducted for the pressure and
flow at the lowest possible and permissible heat
output of the heating appliance.

If the manufacturer does not provide flue gas
data for the lowest heat output use a mass flow
of one third of the flue gas mass flow at nominal

heat output.

5.5.2.3 Flue gas mass flow at the maximum
draught or minimum differential pressure of the
heating appliances

For the calculation of maximum draught or
minimum positive pressure in a chimney the flue
gas mass flow at maximum draught or minimum
differential pressure of the heating appliance
shall be obtained from the manufacturer of the
heating appliance if appropriate.

5.5.2.4 Flue gas mass flow with secondary air

If secondary air is supplied by a draught
regulator or draught diverter the air flow shall be
calculated according to 6.3 depending on the
actual difference of the pressure in the room of
installation of the heating appliance and the

chimney or connecting flue pipe.

5.5.3 Flue gas temperature
5.5.3.1 Flue gas temperature at nominal heat

output (Twn)



TemmepaTypa IWMOBHX Ta3iB TPH YMOBHIH

Oyt

3a3HayeHa BUPOOHHMKOM Teruioreneparopa. Ilpu

TwN TOBHHHA

TETUIONPOTYKTUBHOCTI
BUKOPHCTaHHI TEIUIOTEHEpaTopa i3 MPUCTPOEM
BiZIBOY TSTH CJiJl BpPaXOBYBAaTH TEMIIEPATYPY
JMMOBUX T'a3iB MPUCTPOIO BiBOY TSATH.

SIkmo BUpPOOHMK HAJa€ JaHi MPO TEeMIepaTypy

JTUMOBHX Ta3iB MPHUCTPOIO BIABOAY TATH IIOJIO

TATH, 11 JaHl  BUKOPHUCTOBYIOTBCS  JUIS
PO3paxyHKY.

Sxmo Temmeparypa AMMOBUX Tra3iB  Twn
BIJIKPHTOTO nonyMm's HEBIIOMa, cIIi

BUKOpUCTOBYBaTH 3Ha4YeHHS tywn = 80 °C (Twn =
353,15 K).
5.5.3.2 Temneparypa HAWMOBHX Ta3iB TIpHU
MIHIMQJIFHO MOXJIUBIA TETJIONPOAYKTUBHOCTI
( Ty Wmin)

HaifHmxya 3a3HaueHa Temmeparypa JIUMOBHX

3a3HAYAETBCS  BUPOOHUKOM

rasis Twmin
Teryioreneparopa. SIKmo Taki JaHi BiJCYTHI,
BUKOPUCTOBYETHCS TeMIepaTypa AUMOBUX Ta3iB
B Meax 2/3 3Ha4yeHHs TeMIepaTypH TUMOBHUX
ra3iB B °C npu yMOBHIA TEIUIONPOAYKTUBHOCTI.
ra3ip 3

5.5.3.3 Temmeparypa IUMOBHX

MAaKCUMAJIILHOK TAro abo  MIHIMAJIBHUM
MepernaoM TUCKY TeIIOTeHepaTopa
Jis  po3paxyHKy MaKCUMaJbHOI TiIru abo

MIHIMaJbHOTO  HAJIMIIKOBOTO  TUCKY ¥y
JUMOXO/Il, JaHl IIOAO0 TeMIepaTypu IUMOBHX
rasiB 3 MaKCHUMAaJIbHOIO TATOI0 YU MiHIMaJbHUM
MeperaoM THUCKY TeIUIOTeHepaTopa ITOBUHHI

OyTH HaJaHi BUPOOHUKOM TEIUIOreHEpaTopa.

5.5.4 MiHiManbHa Tra Ui TEIJIOreHeparopa

(Pw) 1uMoOXO0iB 3 pO3PIIKEHHIM

The flue gas temperature at nominal heat output
Twn shall be obtained from the heating appliance
manufacturer. In the case of heating appliances
with a draught diverter, the flue gas temperature
downstream of the draught diverter shall be
used.

If the manufacturer provides data showing flue
gas temperature downstream of the draught
diverter in relation to draught, such data shall be
used for the calculation.

If the flue gas temperature Twy Of open fire
places is not known a value of tyy = 80 °C (Twn
= 353,15 K) should be used.

55.3.2 Flue gas temperature at the lowest
possible heat output (Twmin)

The lowest designated flue gas temperature
shall

appliance manufacturer.

be obtained from the heating
If this data

Twmin
IS not
available, use as flue gas temperature 2/3 of the
value of the flue gas temperature in °C at
nominal heat output.

5.5.3.3 Flue gas temperature at the maximum
draught or minimum differential pressure of

the heating appliances

For the calculation of maximum draught or
minimum positive pressure in a chimney the flue
gas temperature at maximum draught or
minimum differential pressure of the heating
shall  be the

manufacturer

appliance obtained  from
of the heating appliance if
appropriate.

for the

55.4 Minimum draught heating

appliance (Pw) for negative pressure chimney
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Jlis po3paxyHKYy HOHMOXOIY 3 PO3PIIKEHHIM

3HAYEHHS MIHIMQJIBLHOT TATH IS

TeroreHeparopa Py moBHHHO OyTH HamaHO
BUPOOHMKOM TEILUIOr€HEepaTopa.

SIK110 3HAa4YeHHs HEB1JIOMO, OCHOBHI 3HA4YEHHS
MiHIMagbHOI  TSATW i1 TEIJIOTeHepaTopa
MOBHMHHI OyTH BiZliOpaHi 3 OCHOBHHX CTaHJAapTiB
TUIA ko

TEIJIOTeHEPATOPIB. BIJICYTHI

3HAYEHHSA IUIA KOTJIIB, 3a noTpedu
BUKOPHCTOBYIOTH JaHi, HaBeneHi B Tabumii B.2
nomaTtka B.

SIKI0 HasBHE 3HAYEHHS MIHIMAJIBLHOI TITH €

HCTaTUBHUM ITIOKa3HMKOM

(mpu
nepea0auyBaHOMY HAUIMIIKOBOMY THCKY), Y
PO3PaxyHKY CIiJi BUKOPHCTOBYBATH 3HAYCHHS
Pw = 0.

[Ipu BiACYTHOCTI JaHUX WIOJAO MPHUCTPOIO

BIIBOAYy TATH BiJg BHUPOOHUKA, AN Ta30BOTO

TETJIOTEHEPATOoPA, Mo3Ha4eHoro sk Bj
BIJIMOB1THO hi (o) CEN/TR 1749,
BUKOPUCTOBYEThCS 3HaueHHs 3 Ila s

MiHIManeHOT TIru W 3HaueHHs 10 Ila mis Beix

IHIIUX ~ Ta30BHX  MPHCTPOiB,  OCHAICHHUX
IPUCTPOEM BiZIBOY TSITH.

MinimaneHa Tsra Pw 11 poOOTH BiIKPUTOTO
HOJyM'ss  pO3PaxOBYETbCA 3  ypaXyBaHHAM
MacoBOi BHUTpPAaTH JUMOBUX Ta3iB W IUIOMNII
NEpEeTHHY BHUXOIY JUMOXOAY  BIJIKPHUTOTO
HOJTyM'sl.
TeoperuuHa TsAra, II0 BHUHUKAE BHACIIIOK
edeKkTy TUMOXO0/1Y Y BIIKPUTOMY MOJIYM'SHOMY
MpocTOpi ¥ y KOJEKTOPl AMMOBHUX Ta3iB, HE
npuiiMaeTbess A0 yBaru. MicleBuil omip |y
JTUMOBUX rasis

KOJIEKTOp1 (36ipHHKY)

BPAaxXOBYETHCA OIIIXOM BUKOPHUCTAHHA
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For the calculation of a negative pressure
chimney the value of the minimum draught for
the heating appliance Py shall be obtained from
the manufacturer of the heating appliance.

If no values are available, the relevant values of
the minimum draught for the heating appliance
should be selected from relevant product
standards for heating appliances. If no values for

boilers are available see Table B.2.

If the available value of the minimum draught is
a negative number (implying a positive pressure
operation) a value of Py, = 0 shall be used in the

calculations.

If no valid data for the draught diverter from the
fired

according to

manufacturer is available, for gas
appliances designated as B;
CEN/TR 1749 use a value of 3 Pa for the
minimum draught and use the value of 10 Pa for
all other gas fired appliances equipped with a

draught diverter.

The minimum draught Py, for the operation of
fire places should be calculated with the flue gas
mass flow and the cross section of the chimney

outlet of the open fire place.

The theoretical draught available due to chimney
effect in open fire place and the flue gas
collector should be neglected. The local
resistance in the flue gas collector (gather) is
taken into account by using a flow safety

coefficient Sg = 1,5.



koedimienTa 6e3nekn moToky Sg = 1,5.

2

n
B w

ne:
7il — MacoBa BUTpaTa JUMOBUX Ta3iB, Kr/cC;

Se - koeilieHT O€3MeKH MOTOKY;

pw - TYCTHHA JHUMOBUX Ta3iB Ha BHUXOIl
JIMMOXO/Ly BIIKDUTOTO HOMyM'sl, KI/M";

Ay - wIoma TEepeTHHY BHUXOAY ITUMOXOIY
BIJIKPUTOTO MOJIYM sl , M.

5.5.5 MakcumaribHa TATa TEIUIOTE€HEpaTopa
(Pwmax) 7151 TUMOXO/TY 3 PO3PIKSHHAM

Jnsa  po3paxyHKy

PO3PIKEHHSAM, 3HAYCHHS MaKCHMAaJIbHOI TSTH

THCKY AUMOXOY 3

JJIA Haga€TbCA

Temioreneparopa  Pwmax

BUPOOHUKOM TEILIOT€HEPaTopa.

5.5.6 MakcumanbHu#l Tiepernaj; HaUIMIIKOBOTO
THUCKY TeruioreHeparopa (Pwo) s mumoxony 13

HaAJIUIIKOBUM THUCKOM

Jns  po3paxyHKy  THUCKY  JTUMOXOJy i3
HaJIUIIKOBUM THUCKOM, 3HAYEHHS
MakCHUMaJbHOTO  Mepernagy  THCKYy  JAJs

TCIIOrCHEpaTOpa PWO Haaa€TbhCA BI/IpO6HI/IKOM

TCIUIOICHEPATOpPAa.

5.6 OcHOBHI AaHi 1)1 pO3paxyHKY

5.6.1 3aranpHi MONTOXKEHHS

Jns po3paxyHKy OCHOBHMX 3HAa4YeHb THCKY M
TeMnepaTypu, HEO0OX1THO BU3HAUYHUTH
HIOPCTKICTh BHYTPIIIHBOI CTIHKA U TEepMIYHMIA
orip 3’ €IHYBAJIBHOTO €JIEMEHTY Ta JUMOXO.Y.
5.6.2 ExBiBajieHTHA MOPCTKICTH (I)
ExBiBasieHTHA

IIOPCTKICTh BKa3yeTbcs

BHPOOHUKOM ExBiBanenTHa

OPOIYKTY.

C2py

.S
.A%/ E

: Ia 9)

Where

s the flue gas mass flow, in kg/s;
S is the flow safety coefficient;

pw IS the density of flue gas in the chimney
outlet of the open fire place, in kg/m?;

Ay is the cross section of the chimney outlet of
the open fire place, in m%.
555 Maximum draught for the heating
appliance (Pwmax) for negative pressure chimney
For the calculation of a negative pressure
chimney the value of the maximum draught for
the heating appliance Pwmax Shall be obtained
from the manufacturer of the heating appliance
if appropriate.

5.5.6 Maximum differential pressure of the
heating appliance (Pwo) for positive pressure
chimney

For the calculation of a positive pressure
chimney the value of the maximum differential
pressure for the heating appliance Pwo shall be
obtained from the manufacturer of the heating

appliance.

5.6 Characteristic data for the calculation
5.6.1 General

In order to calculate the relevant pressure and
temperature values the roughness of the inner
wall and the thermal resistance of the connecting
flue pipe and the chimney shall be determined.
5.6.2 Roughness value (r)

The mean value for roughness of the inner liner

shall be obtained from the product manufacturer.
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HMIOPCTKICTh ~ HAWOLIBII ~ BUKOPHUCTOBYBAHUX
MmarepiaiiB mepepaxoBaHa B Tabnuui  B.4
nonarka B.

5.6.3 Tepmiunwmii omip (1/A)
Tepmiunawuii omip 1/A 11st IMMOXOIIB BKa3yEThCS

BUPOOHUKOM TPOIYKTY.

3HavyeHHS TepMiuHOro omopy 1/A ckmamoBux

€JIEMEHTIB  OTPUMYETHCS  Bil  BUPOOHHKA

OPOAYKTY W BKJIIOYATH €(QEKTH TEIIOBOTO

MOCTY (HaIrpuKiaja 3'€JHaHH:).

Ilpumitka: Po3paxyHkH, NMOB'I3aHi 3 TEPMIiYHHM ONOPOM IS
IUMOXOJIB CHUCTEMH #1/ab0 TpHCTOCYBaHb, BUKOHYIOTHCS 3
BUKOPUCTaHHSIM 3HAueHb, OTPHUMAaHUX IIPH CepeqHid pobodiit
TeMIeparypi. 3HAa4YEHHs

MoxyTh  BHUKOPUCTOBYBAaTUCS

TEPMIYHOTO OTIOPY, OTPUMaHi P BU3HAYCHH] TEMIIEPATYPH.

Jns  MynabTH-CTIHHUX JAMMOXOIIB TEpPMIUHUN

orrip 00YUCITIOITH 32 (GOPMYIIOK0:

DRI

ae:
Dy — BHYTpIIIHIN €KBIBAJICHTHUH JllaMeTp, M;

Dnn—  exBiBaJIeHTHUH  JiaMeTp  KOXHOTO

BHYTPILIHBOTO 1IApY, M

y
(A N — TepMIYHUNA OMip BHYTPIIIHBOI MOBEPXHI
JTUMOXO/Y, M2 K/BT.

SKmo  KOHKpeTHI  JaHl g OKpeMHX

NPUCTOCYBaHb  HEBIIOMi, TEpMIYHUH  Omip

BU3HAYAETHCA Bi,Z[HOBiI[HO A0  J0JaTKy A.

TepmiuHuii  omip  3aKpUTUX  MOBITPSIHUX
MpoLIapKiB HaBeAeHO B Tabnuii B.6.

5.7 OcHOBHi 3HAYeHHS 1JIS1 PO3PaxXyHKY

5.7.1 TemnepaTypu MoBiTps

5.7.1.1 3aranbpHi NOJOXKEHHS

[Ilo cTocyeThCss MUMOXOMIB, SKI TPOXOMSTH
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The mean values of roughness of inner liners of

materials normally used are listed in Table B.4.

5.6.3 Thermal resistance (1/A)

The thermal resistance 1/A of the system
chimney shall be obtained from the product
manufacturer.

The thermal resistance 1/A of the components
shall be obtained from the product manufacturer
and should include the effects of thermal bridges
(e.g. joints).

NOTE Calculations involving thermal resistance for system
chimneys and/or components should normally be undertaken
using values obtained at the mean operating temperature. The

thermal resistance value obtained at the
designation temperature may be used.

For multiwall custom built chimneys the thermal

resistance shall be determined using the

following formula:

, M>K/Br.  (10)

Where

Dy, is the internal hydraulic diameter, in m;

D . is the hydraulic diameter of the inside of

each layer, in m;
%)
A Jn -is the thermal resistance of a pipe shell,

referring to its internal surface, in m?-K/W.
Where the

components is not known the thermal resistance

specific data for individual
can be determined in accordance with Annex A.
The thermal resistance of closed air gaps is
given in Table B.6.

5.7 Basic values for the calculation

5.7.1 Air temperatures

5.7.1.1 General

On chimneys which pass through heated areas, a



yepe3 HarpiTi  JUISHKHA, CIIJ  BU3HAYUTH

PI3HHUIII0O MDK TEMIIEpPaTypol0 30BHIIIHBOTO
NOBITPS W TEeMIepaTypord  OTOYYIOYOro
MOBITPAI.

5.7.1.2 Temmeparypa 30BHIIIHBOTO TOBITPS
(Tu)

Temmepatypa  30BHIIHBOTO  TOBITp 7|

PO3TIIAAAETECA AK MaKCHMaJIbHa TEMIIEpaTypa

30BHIIIHHOTO MOBITPS, npu KN

nepen0avaeThCsl CKCIUTyaTallis JUMOXO.TY.
Temmeparypa 30BHimHBOrO mOBiTPst TL s
OTATFOBAIbHUX CUCTEM 3BHYAHO BU3HAYAETHCS
3 BUKOPUCTAHHSIM

T = 288,15 K (t. = 15 °C) mis po3paxyHKy

MIHIMAJIBHOT TATH qu MaKCUMAaJILHOTO

HaJJIHUIIKOBOI'O TUCKY npu HaI[XOI[)KeHHi

JAMOBHX ra3iB B TUMOXII;

T = 258,15 K (t. = -15 °C) anst po3paxyHKY

MaKCHUMaJILHOT TSATH 9 MIHIMaIBHOTO
HAJJIMIIKOBOTO  THCKY TP  HAIXOJDKCHHI
IUMOBHX ra3iB B JUMOXIJI.

Tamm 3HAYEHHS s n MOXYTh

BUKOPUCTOBYBATHUCS Ha MIJICTaBl 3aTBEPKEHUX
HalllOHAJTBHUX JTaHUX.

5.7.1.3 Temneparypa otouyrodoro nositps (Ty)
Jis  mepeBipkH  BiMOBIAHOCTI THCKY s

MIHIMAJILHOT TIATHU qu MaKCUMaJIbHOT'O

HA/TUIIIKOBOTO THUCKY, TEMIIepaTypHe 3HAYCHHS
OTOYYIOUOTO TIOBITPSI IOBHUHHE CTAHOBHUTHU
Ty = To. Ins nepeBipku BiAMOBIAHOCTI TUCKY Ta
MIHIMaJIbHOTO

HAUIMIIKOBOTO  THUCKY 1

BIJIMTOBITHOCTI TEeMIIepaTypH,
BUKOPUCTOBYIOTHCS 3a3HAYCHI HIKUE 3HAUCHHS
noBitps Ty

TEMIEPATypu  OTOUYYHOUOIO

-IJIE  TAMOXO[IB  0€3 BEHTWJIAII] TMOBITPSIHUX

differentiation shall be made between the
external air temperature and the ambient air

temperatures.

5.7.1.2 External air temperature (T,)

The external air temperature T, shall be taken as
the maximum temperature of external air at

which the chimney is intended to be used.

The external air temperature TL for heating

systems is normally calculated using

T = 288,15 K (t. = 15 °C) for the calculation of
minimum draught or maximum positive

pressure at the flue gas inlet into the chimney;

T =258,15 K (t. = -15 °C) for the calculation
of maximum draught or minimum positive

pressure at the flue gas inlet into the chimney.

Other values for T. may be used based on
national accepted data.

5.7.1.3 Ambient air temperature (T,)

To check that the pressure requirement for the
minimum draught or maximum positive pressure
has been met the ambient air temperature
T, = T_ shall be used. To check that the pressure
requirement for the maximum draught or
minimum positive pressure and the temperature
requirement have been met the following values

for ambient air temperatures T, shall be used:

- for chimneys without ventilated air gaps:
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MPOIIIAPKIB:

JUTS TUMOXO/IIB, IO MPAIOITh | T o = 258,15 K (tyo = -15 °C) for chimneys operating under
IPU TIPUCYTHOCTI BOJIOTH wet conditions
JUIS TUMOXOIIB, IO MPALIOTh | T 4o = 273,15 K (tyo =0 °C) for chimneys operating under
B CYXUX YMOBax dry conditions

T uw = 288,15 K (typ = 15 °C)

T uh = 293,15 K (tun = 20 °C)

T ui = Tuo (tu = tuo)

T uu = 273,15 K (tuu =0 OC)

JUMOXOMIB 3  BeHTWwsliero  moBitpsuux for chimneys with ventilated air gaps in the

NpOIIAPKIB y TOMY caMoMy, 1110 ¥ TuMoBHii ra3:  same direction as the flue gas:

JUIS TAMOXO/IIB, IO MPAIOIOTh | Ty = 258,15 K (tyo=-15 °C) for chimneys operating under
OpU  TMPHUCYTHOCTI BOJIOTH, Y wet conditions if the height of
BUIAJKy, KOJHM BHCOTa HE the unheated area inside the
OMMATFOBAIBLHOL JIUISTHKA building and external to the
ycepenuHi OyauHKY ¥ 30BHI building does exceed 5 m
OyIUHKY TMEPEBHUIIYE 5 M

JUTS TAMOXO/IIB, IO MPAIOI0Th | Ty = 273,15 K (tyo =0 °C) for chimneys operating under
y CyXuxX yMmMoBax 1 s dry  conditions and for
JMMOXO/IIB, IO MPAIIOITh MPH chimneys operating under wet
MPUCYTHOCTI  BOJIOTH,  SIKIIO conditions if the height of the
BHCOTa HE  ONAIIOBAIBHOI unheated area inside the
TUISTHKY ycepenuHi OyIuHKY i building and external to the
30BHI OyJMHKY HE IMEPEBHUIILYE building does not exceed

SMm 5m

Tup =288,15 K (typ= 15 °C)

T uh= 293,15 K (tyn = 20 °C)

SKIO0 BUCOTA HE ONAIIOBAILHOI | Ty = 288,15 K (ty = 15 °C) if the height of the unheated
TUISTHKY ycepenuHi OyIuHKY i area inside the building and
30BHI OYJMHKY HE IMEPEBUILYE external to the building does
5m not exceed 5 m
SIKIIIO BHCOTA He onmamroBaIbHOT | T y = Tuo (tul = two) if the height of the unheated
TUISTHKY ycepenuHi OyIuHKY i area inside the building and
30BHI OY/IMHKY TIEPEBHIIYE 5 M external to the building does
exceed 5m
SIKIIIO BUCOTa HE OMaIIoBaNbHOI | T y, =288,15 K (ty, =15 °C) if the height of the unheated
TUISTHKH yCepenuHi OyIuHKY i area inside the building and
30BHI OYAMHKY HE HEpEeBHUIIYE external to the building does
5Mm not exceed 5m
SIKIIIO BUCOTA He onaaroBaabHOl | T y, =273,15 K (ty, =0 °C) if the height of the unheated
TUISHKA yCepenuHi OyIuHKY i area inside the building and
30BH1 OyJIMHKY MEPEBUIILYE 5 M external to the building does
exceed 5m

[Hmm 3HAYCHHS TSt Tuwo moxytb Other values for T, may be used based on
3aCTOCOBYBaTHCh Ha MiJacTaBi 3aTBepkeHux national accepted data.
HaAI[lOHAJIbHUX JTaHUX.

Jlns  ginsHOK auMoxomay, siki posrtamoBani B Parts of the chimney which are in areas with
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MICIISIX 3 PIZHOIO TEMITEPaTypor0 OTOYYHOUYOTO
MOBITPSI, PO3PAXYHOK 3HIMCHIOETHCS SIK JUIS
IOUISHOK 3 OJHAaKOBOIO  TEMIIEpaTyporo
OTOYYIOUOTO CEPEOBUIINA, TaK 1 3 YpaxyBaHHSIM
TEMIIepaTypu OTOUYYOUOTO TMOBITPS JUISHOK

30BHIIIHBOI TOBEPXHI 32 (POPMYIIOIO:

— (Tulz : Aub )+ (Tu

T

' Auh )+ (Tuu

different ambient air temperature should either
be calculated in sections with the same ambient
temperature or the ambient air temperature
corresponding to the parts

of the outer surface be determined for the

calculation using the following formula:

) Auu )+ (Tul : Aul )

! Aub + Auh + Auu + Aul

ae:
Tuw — Temmeparypa OTOYYIOHOTO IMOBITpS Ha

BHUX0JII guMoxony, K;

Tuw — TemmepaTypa OTOYYIOYOTO IOBITPS
KoTeabHi, K;
Tuh — TeMmmepaTypa OTOYYIOUOTO TMIOBITPS B

OIMATIOBATILHUX MPUMIIICHHSX, K;

Ty —  Temmeparypa OTOYYIOUOTO TOBITPS

JUISTHOK MIPHIIETNIUX 110 Oyaismi, K;

Tuw — TemmepaTypa OTOYYIOUOTO MOBITPSI HE

HarpiTux JIUISTHOK ycepeauHi OyauHky, K;

Ayp — TUIOIIA 30BHINIHBOI MOBEPXHI JUMOXOY B
KOTEJbHI, MZ;

Ayp — TTOIIA 30BHINIHBOI MOBEPXHI JUMOXOY B
HarpiTii AUISHIII, MZ;

Ay — mIoma 30BHIIIHBOI MOBEPXHI AUMOXOIY

30BHI OYIHHKY, M’
Ayy— TUTOIIA 30BHINTHBOI MOBEPXHI TUMOXOY B
HE HarpiTiil AUISHII ycepenrHi OyIuHKY, M.
IlpumiTKa: KO iMAHKK 30BHINIHBOI TIOBEPXHI JUMOXOJIIB
0e3 3BOPOTHOT BEHTWIIAIIT 330BHI OYIUHKY 1 HE HArPIiTi AULTHKH
HE T[epeBUINYIOTh 1/4 3aranpHHMil  30BHIIIHBOI TMOBEPXHI
JMMOXOJy, TeMIlepaTypa OTOYYIO4Oro MOBITPS T, CTAaHOBUTH
288,15 K (t, =15°C).

SIKIO0  BHCOTA JUMOXOJIB 3 TOBITPSHHUMH IPOIIAPKaMH,
BEHTHJILOBAHUMH B TOMY-)X HalpsMKY, IO i AUMOBI ra3u 330BHi
OyIMHKY, 1 TIISHKY, IO 00IrpiBalOTHCS HE, HE MEPEBHIIYIOTH 5
M, TEMIIepaTypa 0TO4yr4oro nositps T, craHoButh 288,15 K (t,
=15 °C).

BHCOTA JUMOXOXIB 3

Sxmo MOBITPSHAMH ~ TIPOIIApKaMHy,

, K. (12
Where

Tuo IS the ambient air temperature at the chimney
outlet, in K;
Tw is the ambient air temperature for boiler
room, in K;
Tun is the ambient air temperature for heated
areas, in K;
Tui

external to the building, in K;

is the ambient air temperature for areas

Tw IS the ambient air temperature for unheated
areas inside the building, in K;

Ay is the outer surface area of the chimney in
the boiler room, in m?;

Aun is the outer surface area of the chimney in
heated areas, in m?;

Ay is the outer surface area of the chimney
external to the building, in m?;

Ay is the outer surface area of the chimney in

unheated areas inside the building, in m?.

NOTE If parts of the outer surface of chimneys without back
ventilation in areas external to the building and unheated areas
do not exceed % of the total outer surface of the chimney, the
ambient air temperature T , may be taken as 288,15 K (t , = 15
°C).

If the height of chimneys with air gaps ventilated in the same
direction as the flue gas in areas external to the building

and unheated areas do not exceed 5 m, the ambient air
temperature T , may be taken as 288,15 K (t , = 15 °C).

If the height of chimneys with air gaps ventilated in the opposite
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BCHTWILOBAHUMU B HANPAMKY, [IPOTHJICKHOMY HaNPAMKY

JMMOBUIX Ta3iB 330BHI OyIUHKY, I HE OIANIOBaJbHI JIISHKU HE
MEpeBUIIYIOTh 5 M, TeMIeparypa OTOYYIOUOro MOBITPA T,

cranoButs 273,15 K (t, =0 °C).

5.7.2 Twuck 30BHIHBOTO MOBITPs (PL)
TuCK 30BHIIIHBOTO MOBITPS PL, 3 ypaxyBaHHAM
BHUCOTH HaJ pIBHEM MOps OOYHCIIIOIOTH 3a

dhopmyIoIO:
pp =97000-¢5

ae:

g — IPUCKOPEHHS BibHOTO maginas = 9,81 m/c?;
R_— razoBa cramna nositps, Ix/(kr-K);

T— Temneparypa 30BHIIIHHOTO MOBITPs, K;

Z — BHCOTA HaJ PiBHEM MOpS, M;

97000 — THCK 30BHIIIHBOTO MOBITPS HAJ PiIBHEM
MOpS BpaXxOBYIOUH 3MiHM 1oroau, [1a.

5.7.3 T'a3oBa crana

5.7.3.1 Ta3oBa crana mositps (R.)

l'azoBa crama moBiTps R, cranoButs 288
Jix/(xr-K) (Bmict Bogu 6(H20) nipu BigHOCHOMY
o6cs3i 1,1 %).

5.7.3.2 Ta3oBa crana numoBuX rasis (R)
I"a3oBa cranma nuMoBuX ras3iB R BU3HavaeTbed 3a
¢dbopmynamu, 3a3HaueHuMH B Tabmuisx B.1 1 B.3
nonarka B.

5.7.4 TycTuHa 30BHINIHBOTO MOBITPS (0 )
['ycTuHy 30BHIIIHBOTO MOBITPS pI. OOUUCITIOIOTH
3a (hopMyIIO0IO:

PL
PL =

ne:
PL— THUCK 30BHIITHKOTO MOBITpsI, [la;
RL— ra3zoma crama nmositps, Jx/(kr-K);

T\ — temmepaTypa 30BHIIIHbOTO MOBITPs, K.
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AT

direction as the flue gas in areas external to the building and
unheated areas do not exceed 5 m, the ambient air temperature
T ,may be taken as 273,15 K (t ,= 0 °C).

5.7.2 External air pressure (p.)

The external air pressure p._ shall be determined
as follows dependent on the height above sea
level using the following formula:

VORI

, Ila. (12)
Where
g is the acceleration due to gravity = 9,81 m/s%;
R_ is the gas constant of the air, in J/(kg-K);
T, is the external air temperature, in K
z is the height above sea level, in m;
97000 is the external air pressure at sea level
corrected for weather influence, in Pa.
5.7.3 Gas constant
5.7.3.1 Gas constant of the air (R,)
The gas constant of the air R shall be taken as
288 J/(kg-K) (water content ¢ (H,O) as a
volume fraction of 1,1 % ).
5.7.3.2 Gas constant of the flue gas (R)
The gas constant of the flue gas R shall be
determined using the formula in Tables B.1 and
B.3.
5.7.4 Density of the external air (p.)
The density of the external air p_ shall be

calculated using the following formula:

, Kr/M° (13)

Where

pv is the external air pressure, in Pa;

R is the gas constant of the air, in J/(kg-K);

T is the external air temperature, in K.



5.7.5 TIlurtomMa TEIUIOEMHICT, OUMOBHX TIa3iB

(Cp)

[lutomMa TEIJIOEMHICTh Cp JAUMOBHMX Ta3iB
BH3HAYAEThCSA 32 (OPMyJIaMH, IO 3a3HAYCHI B
Tabimnax B 11 B.4 nomarka B.

5.7.6 Temmneparypa xonnencamii (Tsp)

Jis omanieHHsS Ta30M Ta pPIIKUM IaJTUBOM,
TeMmeparypa KoHzaeHcamii 7sy IUMOBHX TIa3iB
BH3HAYAETHCS 3a JOMOMOIOI0 TOYKH POCH BOJU

Tp. Y 1pOMy BHIIAJIKY:

T = To.

Touka pocu Boau 7, TMMOBHX rasiB Juls pi3HUX
BHJIIB TajMBa W KoHIEHTpamis obciary CO; y
IMMOBUX Ta3ax BHU3HAYAETHCA 3a (QOpMyIaMu
(B.5), (B.6)1(B.7).

o cTocyeTbcst BYrijuis, TONMKOBOIO Ma3yTy i
JPOB, TeMIIepaTypa KOHJACHCAIlll TUMOBUX Ta3iB
— L€ TOYKa POCH KUCIOTH Tgp.

YV usomy

BUIIAJIKY:

Ep=Tb+AEp,

3pocTaHHs TOYKH POCH 32 PAXyHOK CIpYaHOTO
razy B JUMOBHX raszax (47sp) BU3HA4aeThCS 32
B.l. [dns

BU3HAUYCHHA TOYKHU POCU KHUCIOTH HeO6Xi,Z[HO

dbopmynamu  Tabnui TOYHOTO
3HATH PEaKIiio MePeTBOPEHHS CIpYUCTOrO ra3y B
cipuanuii ra3 (koedimieHT meperBopeHHs Kf).

Hns

IPUITYCKAETHCA,

BU3HAUYCHHA HpI/I6J'II/13HOFO 3HA4YCHHA

II0 KOHIIEHTpalis 00’eMy

cipuanoro rasy (SO3) cTaHOBUTH IPUOIH3HO 2
(SO2). [Hns

3pOCTaHHS TOYKH POCH

% Bim  cIpUMCTOTO  Trazy
3aCTOCYBaHHS [IPOB,
(ATsp) 3 ypaxyBaHHSAM KOHJACHCALil KHCIOTH

cranoButume 15 K.

5.7.5 Specific heat capacity of the flue gas (cp)

The specific heat capacity c, of the flue gas shall
be calculated using the formula in Tables B.1
and B.4.

5.7.6 Condensing temperature (Tsp)

For gas and domestic heating oil, the condensing
temperature Ts, Of the flue gas shall be identified

by the water dew point Tp. In these the cases:

(14)
The water dew point T, of the flue gas for
different fuels and concentrations by volume of
COs in the flue gas shall be calculated using the
formulae (B.5), (B.6) and (B.7).
For coal, residual fuel oil and wood, the
condensing temperature of the flue gas is the

acid dew point Tgp. In these the cases:

(15)

The rise in the dew point through sulphur
trioxide in the flue gas (47sp) can be calculated
using formula in Table B.1. For the exact
determination of the acid dew point, knowledge
of the conversion from sulphur dioxide into
Ky is

required. As an approximate value, it can be

sulphur trioxide (conversion factor

assumed that the concentration by volume of
sulphur trioxide (SO3) is approximately 2 % of
that of the sulphur dioxide (SO,). For wood, the
rise in the dew point (47sp) to take into account

the acid condensation should be 15 K.

ATp=15K.
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5.7.7 TlompaBkoBHit KoedirieHT npu
TeMIlepaTypHiit HecTiikocTi (Sp)

Jis  po3paxyHKy MiHIMajapbHOI TSITH YU
MaKCUMAaJIbHOTO HaJIJTUIIIKOBOTO THUCKY,
MONTPaBKOBHI KoedirmieHT SH npu

TEeMIIepaTypHiii HeCTIHKOCTI CTaHOBUTH 0,5.

Jis  po3paxyHKy MAaKCHUMAJIbHOI TATH YU
MiHIMaJILHOTO Ha/IJTUIIIKOBOTO THUCKY,
MOITPaBKOBHI KoedirmieHT SH npu

TEMIIEPATYPHIi HECTIHKOCTI CTAaHOBUTH 1.

5.7.8 Koedirient 6e3neku motoky (Sg)

Jyisg po3paxyHKy MiHIMadbHOI TATH JUMOXO/IIB
3 PO3PIIKEHHSIM BUKOPHCTOBYETHCSA KOe(DilieHT
Oesmekn  Sg = 1,5, 3a BUHITKOM THX BHMIIAJKIB,
KOJIM 3HaueHHS 1,2 BUKOPHUCTOBYETbCA MJIs

BCTaHOBJICHUX TNPHUCTPOIB Ta JUMOXOMIB, 1 JUIS

TEIJIOTeHepaTopa 3  3aKPUTOI0  KaMepolo
3TOPSIHHS.

Hns PO3paxyHKy MaKCUMaJIbHOT TITU
I[I/IMOXOJIiB 3 HaJIMIIIKOBUM TUCKOM,

Koe(ilieHT 6e3MeKu Sg CTAaHOBUTH HE MeHII 1,2.

Jns  po3paxyHKy MakCHUMajbHOI TSATH UM

MIHIMaJIbHOTO PO3piIKEHHS, Koe(ILieHT
0e3Iexku Sg CTaHOBUTS 1.

5.8 BusnaueHHs TeMneparyp

5.8.1 3aranbHi MOJOXKEHHS

Jlis BU3HAYEeHHsSI THCKY M TemIepaTypH, CIif
BU3HAYUTH CEPEIHIO TEMIIepaTypy IHUMOBHUX
ra3iB i Temmeparypy AMMOBHX ra3iB Ha BUXOJI
JTMMOXO/Y.

Cepennio Temmeparypy OUMOBUX Ta3iB T

00UYHCITIOITH 32 (HOPMYJIIOIO:

Temmnepatypy AMMOBHX Ta3iB Ha BHUXOII

32

5.7.7
instability (Sy)

For the calculation of minimum draught or

Correction  factor for temperature

maximum positive pressure the correction factor

Sy for temperature instability shall be 0,5.

For the calculation of maximum draught or
minimum positive pressure the correction factor

Sn for temperature instability shall be 1.

5.7.8 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 chimneys the safety coefficient Sg shall
be a minimum value of 1,2.

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

5.8 Determination of the temperatures

5.8.1 General

For the validation of pressure and temperature
requirements, the mean flue gas temperature and
the flue gas temperature at the chimney outlet
shall be determined.

The mean temperature of the flue gas T, shall be

calculated using the following formula:

—-(l—e_K)

, K. (16)
The flue gas temperature at the chimney outlet



auMoxoy T, 009HCITIOITH 32 POPMYIIOIO:

T, =T, +(T,-T,) ¢ *

CepenHio TeMmieparypy HAMMOBUX Ta3iB Yy

3’€THYBAIBHOMY TUMOXOII Tmy OOYHCITIOIOTH 3a

T, shall be calculated using the following

formula:

, K. 7)
The mean temperature of the flue gas in the

connecting flue pipe Tmy shall be calculated in

bopmyroro: accordance using the following formula:
TW B Tu -K
Ty =Ty + = —= {1-e7v)
v , K. (18)
Temneparypy aumoBux ra3iB  Ha Bxomi The flue gas temperature at the chimney inlet T,

aumoxony Tz 004UCTIOITD 32 POPMYIIOI0:

shall be calculated using the following formula:

T, =Ty +(Ty — Ty ) e &V

ne:
K — xoedimieHT oxomomkenHs (3rigHo 3 5.8.1);
Kv — KoeiIlieHT 0XO0JI0/KEHHS 3’ €JHYBaJIbHOTO
aumoxoy (3riguo 3 5.8.1);

T — Temmeparypa HAWMOBUX Ta3iB Ha BXOJi
numoxony, K;

Ty — TemrepaTypa OTOYYIYOro MmoBiTps (3rigHO
35.7.1.2), K;

Tw - TeMIiepaTypa JTUMOBUX rasis
Teruoreneparopa, K.

5.8.2
(K)

Koeoinient oxomnomkenHs K o04HCIIOOTH 3a

Po3paxyHok koedilieHTa 0XOI0KEHHS

, K. (19)

Where

K is the coefficient of cooling (see 5.8.1);
Kv

connecting flue pipe (see 5.8.1);

is the coefficient of cooling of the

Te is the flue gas temperature at the chimney
inlet, in K;

Ty is the ambient air temperature (see 5.7.1.2), in
K;

Tw is the flue gas temperature of the heating
appliance, in K.

5.8.2 Calculation of the coefficient of cooling
(K)

The coefficient of cooling K shall be calculated

dhopmyIoro: using the following formula:
U-k-L
K=——
mo- ¢, . (0)
ne: Where
C, — IHUTOMa TEIUIOEMHICT, AWMOBHMX rasiB Cp IS the specific heat capacity of the flue gas

(3riguo 3 5.7.5), JIx/(kr-K);
k — xoedimienT Temnonepeaayi (3riguo 3 5.8.2),

Br/(M°K);

(see 5.7.5), in J/(kg-K);
k is the coefficient of heat transmission (see
5.8.2), in W/(m*K);
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L — noBxwHaA TUMOXOIY, M;

Fil — MacoBa BUTpaTa JUMOBHX rasziB (3riHO 3
5.5.1), xr/c;

U — BHYTpIIIHS OKPYXHICTh TUMOXOTY, M

[Io cTocyeTrbes koedimienTa oxonomkeHHss Ky
3’€JHYBaJIBHOTO JUMOXOMY, BUKOPUCTOBYIOTHCS
BiJIIIOBITHI napaMmeTpu 3’€JHYBaJIbHOTO
TMMOXO]TY.

5.8.3 Koedimient terronepenaui (Kp)

5.8.3.1 3araybHi MOJIOKCHHS
KoedimienT Temmonepenadi  IUMOXOAY NpU
TEeMIIEpaTypHil piBHOBa3i Kp 0OOYMCIIIOIOTH 3a
dbopmyIorO:

1

L is the length of the chimney, in m;

m 1s the flue gas mass flow (see 5.5.1), in kg/s;

U is the internal chimney circumference, in m.

For the coefficient of cooling Ky of the
pipe, the
parameters for theconnecting flue pipe shall be

connecting  flue corresponding
used.

5.8.3 Coefficient of heat transmission (kp)
5.8.3.1 General

The coefficient of heat transmission of the
chimney at temperature equilibrium k, shall be

calculated using the following formula:

k. =
b (L) +
4] A D
KoeoimieHnT Teruionepenavi AMMOXOIy TpU
BIZICYTHOCTI TemrepaTypHol piBHOBaru K

004MCIIOETHCSA 32 HOPMYIIOLO:

[E—

_Ph
ha' % Br/(m?-K).

(21)
The coefficient of heat transmission of the
chimney for no temperature equilibrium k shall

be calculated using the following formula:

k=

Dy

Of_Li+SH [(%) * D aa]

ae:

Dn— BHYTpILIHIN €KBIBaJICHTHUHN AlaMeTp, M;
Dnha— 30BHINIHIN €KBIBAJCHTHHUH JiaMETp, M;
SH -
BIZICYTHOCTI TemIepaTypHoi iHepiii (3rigHo 3

5.7.7);

MOMPAaBKOBUM  KOe(Illi€EHT Mpu

Oa — 3O0BHINIHIA KOe(DIMIEHT TeIIoBiAaaql
(3rizHo 3 5.8.2.2), Br/(M°K);
0i — BHYTpIIHIA KOeQIlieHT TerIoBiAAaYl

(3rigmo 3 5.8.2.1), Br/(M°K);
L
x

M2 K/BT.

TepMiuHMii omip (3rigHO 3 5.6.2),
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, Br/(m*K).
Where

Dy is the internal hydraulic diameter, in m;

(22)

D is the external hydraulic diameter, in m;
Sy is the correction factor for temperature
instability (see 5.7.7);

aq 1S the external coefficient of heat transfer (see
5.8.2.2, in W/(m?-K);
ai is the internal coefficient of heat transfer (see

5.8.2.1), in W/(m*K):
(%)
AJis the thermal resistance (see 5.6.2), in

m2-K/W.



5.8.3.2  KoedimienT Termosianagi
BHYTPIIIHBOT TOBEPXHI ()
Koedimient Ttemnonepenaui B JUMOXOAL ¢
00YHCITIOITH 32 (HOPMYJIIOIO:

kA - Nu
o = Dh

ne:
Dy — BHYTpIIIHINA €KBIBAJICHTHHUH JTIaMETp, M;

Nu — moka3uuk HyccenbTa;

Aa — Koe(DimieHT TEeIIONPOBIIHOCTI JAMMOBUX
raziB, Bt/(m-K).

KoedimienT TemonpoBiIHOCTI JUMOBHUX Ta3iB
Aa BU3HAYAETHCS 3 YypaxXyBaHHSAM CEPEIHBOL
TEMIIEpaTypu IUMOBHUX Ta3iB 3a QopmyiaamH,
3a3HaueHuMH B TaOmgx B.1 1 B.8 momarka B.
Cepenniit mokasuuk Hyccenbra NU mst Bucotu
OOYMCIIOETECS 32

AUMOXOYy AOIIOMOI'OXO

HACTYIHOI (GOopMyJIu:

Nuz{ v

l;Is.momh

ne:

Dn— BHYTpIlLIHINM €KBIBaJICHTHUN AlaMeTp, M;
Liot — 3arampHa BIACTaHb BiJ MiCIsSI BXOIYy
JTUMOBHX Ta3iB B JIUMOXIJI 10O BUXOTY TUMOXOIY
(Liotv, 1o MoOKe BHKOPHCTOBYBATHCH JIJISt
3’€HYBaJIBLHOTO TUMOXOJY: 3arajbHa (pakTU4Ha
BIJICTaHb Bif 3'€¢QHAHHS JUIS JUMOBHUX Ta3iB
TeIUIOTeHepaTopa 1O MICI BXOAY JUMOBHX
ra3iB B JUMOXIT), M;

Pr — mokaznuk [Ipannrs;

Re — moka3uuk Peiinoanaca;

W — Koe(IILIEHT MICLEBOr0 ONOpY, 10 BUHUKAE
BHACJTIJTOK TepTs I E: riIpaBiiyHO-
HEPiBHOMIpHOT0 MOTOKY (3rigHo 3 5.10.2.2)

Wsmooth — 3HAYEHHS KoedillieHTa Onopy MOTOKY,

0,67
} -0,0214 - (Re™*-100) - Pr* -

5.8.3.2 Internal coefficient of heat transfer (a;)

The coefficient of heat transfer in the chimney o;

shall be calculated using the following formula:

Bt/(M*K).
Where

Dy, is the internal hydraulic diameter, in m;

(23)

Nu is the Nusselt number;

Ja 1s the coefficient of thermal conductivity of
the flue gas, in W/(m-K).

The coefficient of thermal conductivity of the
flue gas /4 shall be calculated depending on the
mean flue gas temperature using the formula in
Annex B, table B.1 and B.8.

The mean Nusselt number Nu over the height of
the chimney shall be calculated using the

following formula:

0,67
" { D, ]
Ltot

Where

Dy is the internal hydraulic diameter, in m;

(24)

Lot is the total length from flue gas inlet into the
chimney to the chimney outlet (L Vv is similarly
valid for the connecting flue pipe: total effective
length from flue gas connection of the

heating appliance to the flue gas inlet into the

chimney), in m;

Pr is the Prandtl number;

Re is the Reynolds number;

wis the coefficient of the flow resistance due to
friction for hydraulically rough flow

(see 5.10.2.2)

Wsmooth 1S the coefficient of the flow resistance
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110 BUHUKAE BHACIIJIOK TEPTS ISl TiIpaBiIidHO-
PIBHOMIPHOTO IUIMHY MOTOKY (3rimHo 3 5.10.2.2
st r = 0)

dopmyiia 3aCTOCOBYETHCS JUIS

2300<Re<10

[ v
000 000 ta \ ¥smootr

<15.

< 3, a takox 0,6 < Py

Jyis cepeHbO1 MBUIKOCTI TUMOBUX ra3iB Wy, <
0,5 m/c BuKopucTOBY€eThCS TOKa3HUK HyccenbTa
U1 Wi = 0,5 m/c. [1ns moka3nuka Pelinonbaca
MmeH1ie 2 300 BUKOPUCTOBYETHCSI IOKA3HUK
Hyccenbra st Re = 2 300. ITokazauk [Ipanaris

Pr o6uucnrooTs 3a hopMyIoro:

Pr

Ilokazuuk Pelinonpaca Re o04YHMCHIOIOTE 3a

¢dopmysorO:
Hezwm'Dh'Pm
Na
ne:
Cp — IHMTOMAa TEIJIOEMHICTH JIHUMOBHX Ta3iB,
Jhx/(xr-K);

Dn— BHYTpIlIHINM €KBIBaJICHTHUH AlaMeTp, M;
W — CepeiHs MIBUAKICTh TUMOBHUX Ta3iB (3riHO

35.9), M/c;

ya — JUHAMIYHA B'SI3KICTb JIWMOBHUX Ta3iB,
2.

H-c/m%;

An — KOE(QIIIEHT TEIUIONPOBIAHOCTI JTUMOBHX

razis, Br/(m-K);
Pm — CepelHs TYCTUHA JUMOBHX Ta3iB (3riqHO 3
5.9), kr/m°.

B'SI3KICTb

JuHamiuHy BHU3HAUYAIOTh 3

4
ypaxyBaHHSM TEMIEpaTypH JUMOBHX ra3iB 3a

dbopmymoro (B.10), 3riguHo 3 Tabaumero B.1.
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friction for hydraulically smooth flow
(see 5.10.2.2 forr=0)

The formula can be used for 2 300 < Re < 10

w

000 000 and \ ¥'smeotn J < 3as well

as0,6 <Pr<1,5.

For mean flue gas velocity wy, < 0,5 m/s, take
Nusselt number appropriate to wy, = 0,5 m/s.

For Reynolds numbers below 2 300, take
Nusselt number appropriate to Re = 2 300.

The Prandtl number Pr shall be calculated using

the following formula:

, (25)
The Reynolds number Re shall be calculated

using the following formula:

(26)
Where
cp is the specific heat capacity of the flue gas, in
Ji(kg-K);

Dy is the internal hydraulic diameter, in m;

Wp, is the mean flue gas velocity (see 5.9), in
m/s;

ya 1s the dynamic viscosity of the flue gas, in
N-s/m?;

Aa is the coefficient of thermal conductivity of
the flue gas, in W/(m-K);

Pm is the mean density of the flue gas (see 5.9),
in kg/m®.

The dynamic viscosity 74 shall be calculated
dependent on the flue gas temperature using
formula (B.10) in Table B.1.



Koedirmient TEIUIOBlIIayi BHYTPIIIHBOT
MOBEPXHI 0, MOKE BU3HAYATHUCS TSI JUMOXOTY,
0 Tpalioe TpH MPUCYTHOCTI BOJIOTH, 3a
notpeOu. [Ipu mpoMy TerioTa KOHACHCAIIl He
OepeThCs JI0 yBary.

5.8.3.3  KoedimienT Temnoianayi

30BHIIIHBOI IOBEPXHI (0l

KoedirmienT Termosiaaadi 30BHINIHBOI MTOBEPXHI
0, CTAHOBUTH & BT/(MZ'K) U1 3’ € THYBAJIBHUX
€JIEMEHTIB 1 JUMOXOIIB ycepeauHi OyIuHKY, a
TaKOX 3 €IHYBaJIbHUX CIIEMEHTIB 1 JUMOXO/IIB
330BHi OyuHKY 23 BT/(MZ' K).

o cTocyeTbess 3’€MHYBAIBHHUX EJIEMEHTIB 1
JUMOXO/IIB, YaCTKOBO pPO3TAIIOBaHUX 330BHI
OYIAMHKY, BPaxOBY€EThCA Koe(ilieHT
TEILIOBIAAYl o

SIKII0 eleMeHTH IMMOXOIIB BUXOISITH HA30BHI
OyOMHKY, 1 ICHY€ TOBITPSHUI MpOIIApOK 31
CTIHOIO He MeHII 1 cM 1 He Oimpmie 5 cM,
KOE(QIIIEHT TEMJIOBIAa4l 30BHIIIHBOI MOBEPXHI
a, cranosuts 8 Br/(M?-K).

Jlnst  quMoXoniB  (BKIIFOYAIOUM JIMUMOXOAM 13
BHYTPIIIHBOIO (PYTEpiBKOIO) 3 BEHTUIHOBAHUM
MOBITPSIHUM MPOLIAPKOM KOE(IIIEHT CTAHOBUTH
8 BT/(MZ'K). Jns He BEHTWJIHOBAHUX IiISTHOK
TAKOTO  JUMOXOIYy,  SIKIIO

JAOBXXHHaA HC

BEHTHJILOBAHOI IMTOBEPXH1 30BHI OyJIMHKY MEHIIIE

< . .
3 D“, BIH CTaHOBUTH & BT/(MZ'K), a B IHIINX

Brmazgkax 23 Br/(m?-K).
5.9 BusHaueHHsl TyCTHHHM JAMMOBHX rasiB M
IIBUAKOCTI JMMOBHX rasis

5.9.1 TycruHa quMOBHUX Ta3iB (Om)

Cepenns rasis

TyCTuHa JUMOBHUX

Pm

00UYHnCITIOETHCS 32 (OPMYIIOIO:

The internal coefficient of heat transfer a;, can
also be calculated on wet designated chimneys
asindicated, if the heat of condensation is not

taken into account.

5.8.3.3 External coefficient of heat transfer («,)

The external coefficient of heat transfer aa shall
be 8 W/(m?-K) for connecting flue pipes and
chimneys, internal to the building, for
connecting flue pipes and chimneys external to
the building using 23 W/(m?-K).

For connecting flue pipes and chimneys which
to the building, the

shall be

lie partially external
coefficient of heat transfer a,
interpolated.

Where parts of the chimneys are external to the
building but are shielded with an air gap of at
least 1 cm but not more than 5 cm then the
external coefficient of heat transfer «, shall be 8
W/(m*K).

For a chimney (including relined chimneys) with
a ventilated air gap 8 W/(m*K) shall be used.
For nonventilated parts of such a chimney if the

non-ventilated length external to the building is

3D then 8 W/(mZK) shall be used,

otherwise 23 W/(m?*K) shall be used.

5.9 Determination of the density of the flue
gas and the velocity of the flue gas

5.9.1 Density of the flue gas (om)

The mean density of the flue gas pn shall be

determined using the following formula:
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ne:
PL — THUCK 30BHIIIHBOTO MOBITPs (3rigHO 3 5.7.2),
I1a;

R - rasoea craja QuMOBHX Ta3iB (3rigHO 3
5.7.3.2), JIx/(xr-K);

Tm — cepemns Temieparypa IMMOBUX Ta3iB
(3riguo 3 5.8), K.

Jlis cepetHbOl TYCTHHH JUMOBHX Ta3iB P my Y
3’€IHYBAJILHOMY JIMMOXOJIi BUKOPUCTOBYIOTHCS
BIAMIOBIZHI  3HAYEHHsS, BCTAHOBJEHI IS
3’€IHYBAJILHOTO TUMOXO/Y.

5.9.2 llIBuaKicTh AUMOBHX Ta3iB (Wp)
MIBUIKICTh OUMOBHUX Ta3iB

Cepenns W

O0YHCITIOETHCS 32 POPMYIIOIO:

Ie:

A — nyoia BHYTPIIIHBOTO MEPETUHY JUMOXONY,
M

M — MacoBa BHUTpaTa AMMOBHX Ta3iB (3TiHO 3
5.5.1), xr/c;

Pm — CEepeaHs TYCTUHA JUMOBHX T'a3iB, Kr/MC.
Jly1st cepenHpOi MBUAKOCTI TUMOBHUX Ta3iB Wy Y
3’€JHYBaJIbHOMY JIUMOXOJ1 BUKOPUCTOBYIOTHCS
BIAMIOBIAHI  3HAYEHHS,  BCTAHOBJIEHI I
3’€IHYBaJIbLHOTO IUMOXO/Y.

5.10 Bu3znaueHHs THCKIB

5.10.1 Twuck npu HaAXOJKCHHI JUMOBHUX Ta3iB B
IIUMOX1

5.10.1.1 Tsara B Touli BXOAY JUMOBHUX Ta3iB B
IUMOXif 3 po3pikeHHAM (Pz Ta Pzmax)
Mi"iMaJibHa Ta MaKCcHUMajbHAa TAra Ha BXO.II

JTUMOBHX Ta3iB B JUMOXIiJ 3 pO3piKeHHsIM Pz Ta
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Kr/m°> (27)
Where

pL is the external air pressure (see 5.7.2), in Pa;

R is the gas constant of the flue gas (see 5.7.3.2),
in J/(kg-K);

Tm is the mean temperature of the flue gas (see
5.8), in K.

For the mean density of the flue gas o, v in the
connecting flue pipe, the corresponding values

of the connecting flue pipe shall be used.

5.9.2 Velocity of the flue gas (wn)
The mean flue gas velocity wy shall be

calculated using the following formula:

m/c (28)

Where

A is the internal cross section of the chimney, in
2

m-

m is the flue gas mass flow (see 5.5.1), in kg/s;

Pm is the mean density of the flue gas, in kg/m®.
For the mean flue gas velocity wpyy in the
connecting flue pipe, the corresponding values
of the connecting flue pipe shall be used.

5.10 Determination of the pressures

5.10.1 Pressure at the flue gas inlet into the
chimney

5.10.1.1 Draught at the flue gas inlet into the
negative pressure chimney (Pz and Pzmax)

The minimum and maximum draught at the flue

gas inlet into the negative pressure chimney Pz



Pzmax 3alleXuTh, HacaMmIepen, BiJl MacoBOi

BUTpaTH JMMOBUX Ta3iB W TeMIeparypu
JUMOBHX Ta3iB, ()aKTHYHOI BUCOTH IAMUMOXOIY,
MEePETUHY W KOHCTPYKIIHHUX XapaKTEPUCTHK
(mopceTKicTh ¥ TEPMIYHUI OITp) TUMOXOY.
MiHiManpHa Ta MakCHUMalbHa TsSra B TOYI
BXOJIy JUMOBHX Ta3iB B qumoxin Pz Ta Pzmax
o0uuncIIOEThCS 3a GOpMYyJIaMHu.

I:)z: PH' PR' Pu

I:)Zmax = I:)H - PR )

nIe.

Py — TeopernyHa TsTa, [0 BUHUKAE BHACIIIOK
edexry numoxony, Ila;

PL — nuHamivuamii THCK TIOBITpS, [la;

Pr —ue aeponunamiunwmii onip numoxony, Ila.

Pz — migiManbpHa TSra Ha BXOl JUMOBHUX Ia3is,
I1a;
Pzmax — MakcuManbHa TAra Ha BXOOl JUMOBHUX

rasis, Ila.

Hpumitka. 3nauenns Py Tta Pr 'y dopmynax (29) ta (29a)

3a3BHYAl BiIPI3HAIOTHCS Yepe3 pi3Hi YMOBH.

5.10.1.2 HammumikoBUd THUCK B TOYI BXOAY
NUMOBHX Tra3iB B OAMOXIX 3 HAUIMIIKOBUM
truckoM (Pzo Ta Pzomin)

MaxkcuMaIbHUN Ta MIHIMAJIBHUNA HAIAIIKOBUN
TUCK B TOYIIl BXOJly AUMOBHX Ta3iB B AUMOXIJ 3
HAJJIAIIKOBUM TUCKOM Pzo Ta Pzomin 3a71€KHUTh,
HacamIepes, BiJl MacoBOi BHUTpPAaTH JUMOBHUX
ra3iB i TeMreparypu IMMOBUX Ta3iB, GaKTUYHOI

v

BUCOTH  JUMOXOJy, IUIONI TEepeTuHy U
KOHCTPYKLIMHUX XapaKTePUCTUK (IIOPCTKICTh i
TEPMIYHUHN OTIP) TUMOXOTY.

MakcuMaIbHHAH Ta MIHIMAJIbHUNA HAIAIIKOBUNA

TUCK B TOYI[l BXOAY IMMOBHUX Ta3iB B JUMOXI]

and Pzmax are primarily dependent on the flue
gas mass flow and the flue gas temperature, the
effective chimney height, the cross-section and
the characteristic values of design (roughness
and thermal resistance) of the chimney.

The minimum and maximum draught at the flue
gas inlet into the chimney P, and P max shall be

calculated using the following equations:
(29)
(29a)

Ila
Ila

Where

Py is the theoretical draught available due to
chimney effect, in Pa;

P is the wind velocity pressure, in Pa;

Pr is the pressure resistance of the chimney, in
Pa.

Pz is the minimum draught at the flue gas inlet,
in Pa;

Pzmax IS the maximum draught at the flue gas

inlet, in Pa.
NOTE The values of P and Pg in Equations (29) and (29a) are

normally different because the conditions are different.

5.10.1.2 Positive pressure at the flue gas inlet
into the positive pressure chimney (Pzo and
Pzomin)

The maximum and minimum positive pressure
at the flue gas inlet into the positive pressure
chimney Pzo and Pzomin are primarily dependent
on the flue gas mass flow and the flue gas
temperature, the effective chimney height, the
cross-section and the characteristic values of
design (roughness and thermal resistance) of the
chimney.

The maximum and minimum positive pressure

at the flue gas inlet into the chimney Pzo and
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Pzo Ta Pzomin 00YHCITIOIOTH 3a hopMyIamu:

Pzo = Pr-Pu + Py,
I:)ZOmin = PR - PH,

Jae.

Py — Teopernuna Tsara numoxony, Ila;

P.— nuHamivyHuii TUCK TIOBITpS, [1a;

Pr— aepoamnamiynmii omip qumoxony, Ila;

Pzo — MakcuManbHUI Mepemnaa TUCKY B TOMIII
BXOJy IMMOBHX Ta3iB, Ila
Pzomin — MiHIMAaTBHUHN TIepenaj THCKY B TOMYIII
BXOJIy IUMOBHX Ta3iB, [la.

[pumitka. 3Hauenns Pr  Tta Py y dopmynax (30) ta (30a)

3a3BUYail BiIPI3HAIOTHCS Yepe3 Pi3Hi YMOBH.
5.10.2 TeoperuuHa Tsra, 10 BUHUKAE BHACIIIOK
edexry mumoxoxay (Pn)

TeopeTHqHy TATY, IO BHHUKAE BHaCJ'Ii,I[OK

ebekty gumoxonxy Py obuncmioTh  3a
hopmyroro:

Pv =H-g-(A-pn)
ne:

H — po3paxyHKoBa BHCOTa TUMOXOIY, M;
g —

2.
M/ceK’;

MpUCKOpeHHs BimpHOrOo maminag = 9,81

L — TYyCTUHA 30BHIIIHBOTO MOBITPs (3riAHO 3
5.7.4), xr/m>;

Pm — Cepe/iHs TYCTHHA JUMOBHUX Ta3iB (3rigHO 3
5.9.1), kr/m®.

5.10.3 Aepoaunamiunuii omip aumoxony (Pr)
5.10.3.1 3aranbHi HOJOKEHHS

omip Pr

AeponuHaMIYHHI JTUMOXOAY

00UYHCITIOITH 32 (HOPMYJIIOIO:
Pa= S5t Pe+ Sea - Pa
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Pzomin Shall be calculated using the following
equations:

ITa (30)

ITa (30a)
Where
Py is the theoretical draught of the chimney, in
Pa;
P is the wind velocity pressure, in Pa;
Pr is the pressure resistance of the chimney, in
Pa;
Pzo is the maximum differential pressure at the
flue gas inlet, in Pa.
Pzomin IS the minimum differential pressure at

the flue gas inlet, in Pa.

NOTE The values of Pg and Py in Equations (30) and (30a) are
normally different because the conditions are different.

5.10.2 Theoretical draught available due to
chimney effect (Py)

The theoretical draught available due to chimney
effect Py shall be calculated using the following

formula;

Ma (31)
Where
H is the effective height of the chimney, in m;

g is the acceleration due to gravity = 9,81 m/s?;

oL is the density of the external air (see 5.7.4), in
kg/m®;

Pom i the mean density of the flue gas (see 5.9.1),
in kg/m°.

5.10.3 Pressure resistance of the chimney (PRr)
5.10.3.1 General

The pressure resistance of the chimney Pg shall

be calculated using the following formula:

ITa (32)



L
Pa=Se- |w- — + Y.L,
Dh n

Pm

2

2
- W

m + Sec - Fo

, IMa (33)

Ps>0 S = S

!
aec:

2

Dy— BHYTpiIIHIN €KBIBaJICHTHUH TiaMeTp, M

3

L — moBXKMHA AUMOXOIY, M

Pe

aepoJMHAMIYHUN OIip, IO BUHHUKAE
BHACITIZIOK TepTs i omip ¢popmu numoxony, Ila;
Pc — pi3HHIs B THCKY, OOyMOBJIEHa 3MIHOIO

MIBUIKOCTI JMMOBHX Ta3iB B nuMoxoxi, Ila;

Se — koedimieHT Oe3nmeKd TOTOKY (3TriHO 3
5.7.8);

Seg — KoedimieHT Oe3MeKn MOTOKY IS PI3HHMII B
TUCKY BHACIIJOK 3MIHU IIBUIKOCTI;

W, — CEpeIHs MIBUKICTh TMMOBHX Ta3iB (3TiqHO
35.9.2), m/c;

Pm — CEPEeIHs TYCTHHA JUMOBHX rasiB (3rizHO 3
5.9.1), Kr/M>;

¥ — KOoe(ILIEHT MICLIEBOTO OIOpPY, 110 BUHUKAE

BHACJ1/I0K BILUTUBY TEPTSI IOTOKY;
)¢,
n

BUHUKA€ BHACIIIOK 3MIH HAaNpsSMKY

— cymMa KOe(]ii€EHTIB 0NOpy MOTOKY, IO
i/abo
MepeTuHy i/abo MacoBO1 BUTpATH B JUMOXO/II.

5.10.3.2 Pi3HMus THCKY, IO OOyMOBIIEHA
3MIHOIO MIBUAKOCTI JUMOBHX Ta3iB B JUMOXO/I
(Pe)

PizHumto THCKy, mo oOyMOBJI€Ha 3MiHOIO

ISt PG<O SEG= 1,0

Where

Dy is the internal hydraulic diameter, in m;

L is the length of chimney, in m;

Pe is the pressure resistance friction and form
resistance of the chimney, in Pa;

Pc is the difference in pressure caused by
change of velocity of the flue gas in the
chimney,in Pa;

Sk is the flow safety coefficient (see 5.7.8);

Sec Is the flow safety coefficient for difference
in pressure through velocity change;

W, is the mean flue gas velocity (see 5.9.2), in
m/s;

Pm s the mean density of the flue gas (see 5.9.1),
in kg/m?;

wis the coefficient of flow resistance due to the

friction of the flue;

Yo,

i

sum of the coefficients of flow resistance
directional and/or cross sectional

and/or mass flow changes in the flue.

5.10.3.2 Difference
change of velocity of the flue gas in the chimney
(Po)

The difference in pressure caused by the change

in pressure caused by

IMIBUAKOCTI guMoBHX raziB B jgumoxomi Pg of velocity of the flue gas in the chimney Pg
O0YHCITIOITH 32 POPMYIIOH0: shall be calculated using the following formula:
P P
Pg __2_w2 __1'W1
2 2

ITa. (34)
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ne:
W; — IIBHAKICT, OIUMOBHX rasiB mo il 3MiHH,
m/c;

W, — IIBUIKICTh AUMOBHUX Ta3iB ITiCJA ii 3MiHH,
M/C;
o, — ryCTHHa JWUMOBHX Ta3iB 10 3MiHHU
IIBUIKOCTI TMMOBHX T'a3iB, KF/M3;

02 — TYCTHHAa JWMMOBHUX Ta3iB MICIASA 3MIHH
MIBUIKOCTI TMMOBHX Ta3iB, Kkr/v®,

Jdust Wy i wp, @ TaKOX JJISL p1 1 P2, MOXKYTh
BUKOPHUCTOBYBATHCS CEpEAHI 3HAYECHHS 10 1
ITicJIst 3MIHU IIBAAKOCTI.

5.10.3.3 KoeoimienT MicueBoro omnopy,uio
BUHUKA€E BHACIIIOK TEPTS MOTOKY ()
KoedimienT wmicueBoro omopy, Hi0 BHHHKAE
BHACJIIJIOK pi3HOI

TepTA NOTOKY Y JJIA

€KBIBAJEHTHOI IIOPCTKOCTI OOYMCIIOIOTH 32

¢bopmysoro:

2,51

Where

wy is the flue gas velocity before velocity
change, in m/s;

w, is the flue gas velocity after velocity change,
in m/s;

o is the density of the flue gas before velocity
change, in kg/m3;

02 is the density of the flue gas after velocity
change, in kg/ma3.

For w; and w;, as well p; and p, the mean values
of section before and after the change of the
velocity may be used.

5.10.3.3 Coefficient of flow resistance due to
friction of the flue (y)

The coefficient of flow resistance due to friction
of the flue y for different roughness shall be

calculated using the following formula.

F

1
=-2-1
v

ne:
Dn — exBiBaneHTHUH JiaMeTp, M;

I' — eKBiBaJICHTHA IIOPCTKICTh, M;

Re —TToka3uuk PeitHonbca (3rigHo 3 5.8.2.1);
Y — me KoedillleHT MICIIEBOTO OIOpY, IO
BUHUKAE BHACIIJIOK TEPTS MOTOKY.

Jns mnoxasnuka Peitnonpaca wenme 2 300
3aCTOCOBYETHCSI KOC(PIIIEHT, BCTAHOBICHUHN IS
nokasHuka PeitHonb ica, mo nopiBaioe 2 300.

Jani

BupoOHukoM. Ilpu BincyTHOCTI

[0 CEepelHi IMIOPCTKOCTI HaJalOThCs

aHUX BIJ

BHPOOHMKA BUKOPUCTOBYIOTHCS THIIOBI

3HAQYCHHS  CKBIBAJICHTHOI IIOPCTKOCTI ISt
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+
Re [y 3,71-D

(35)
Where
Dy, is the hydraulic diameter, in m;
r is the mean value of roughness of the inner
wall, in m;
Re is the Reynolds number (see 5.8.2.1);
¥ is the coefficient of flow resistance due to
friction of the flue.
For Reynold numbers below 2 300 take the
coefficient appropriate to the Reynolds number
equal to 2 300.
The values for mean roughness shall be given by
the manufacturer. In the absence of values from
the manufacturer typical mean roughness values

for various materials are given in Table B.4.



pI3HUX MarepiajiB, 3a3HaueHl B Tabnuii B.4
nonatka B.

5.10.3.4 Koedimientu omnopy moToky ({), 1o
BHHHMKA€ BHACIIJOK 3MIH HampsMKy #/a0o
MepeTuHy 1/abo MacoBOi BUTPATH B TUMOXOII

Hani

BHACIIIJIOK 3MiH HampsMKy i/ab0 mepeTuHy

II0JI0 OMOpy TOTOKY, WI0 BHHHUKAE
11/abo MacoBOi BUTpATH B IUMOXO]II HATAKOThHCS
BUpOOHUKOM. [lpm BiACyTHOCTI JaHHUX BiJI

BUPOOHHKA BUKOPHCTOBYIOTHCS THIIOBI
3HAUEHHS OMOpPY IMOTOKY, 3a3HAYCHI B TaOJIHIII
B.8 nomarka B.

KoeoiieHT MicuieBoro onopy st po3LMIMPEHHS
IUIONIi TEpPeTHHY Ha BUXOJlI JIWMOXOAY He
3aCTOCOBYETHCS, SKIIO HE NPUAMAETHCA [0
yBaru 3MiHa TUCKY BHACIIIJOK 3MiHH IIBHJIKOCTI.
5.10.4 uuamiunwuii Tuck moBitps (PL)
JluHami4HUN THUCK TOBITps P cTaHOBUTH

25 Tla nns perioHiB (po3TalIoBaHUX Ha BiJICTaHI
oupme 20 kM Big y30epexoks) 1 40 Ila mis
npuOEpeKHUX PETiOHIB 3 HAPOCTAHHAM THCKY B
JUMOXOJl B  HampsMKy TOTOKy. Buxin
JIMMOXO/Y BBKAETHCS 30HOI0 3 HAPOCTAHHSIM
THCKY B HampsMKy TIOTOKY, SKIIO BUXIJ
JUMOXOJly pPO3TalllOBaHWN Ha BIACTaHI MEHII
gum 0,4 ™M HaaA HEPIBHICTIO, 1 BIACTaHb
TOPU30HTANIBHOI JIIHIT B/l BUXOly TUMOXOAY 10
MEepeTUHAaHHs 3 JaXOM YU BHUCTYN HEpPIBHOCTI
HaJ JaXxoM JI0 BHUXOJy IMMOXOJY Ha BiACTaHi
MeHII HikX 2,3 M, a BUXiA JAUMOXOIY
pO3TalIOBaHUI:

— Ha Jaxy 3 yxujiom Buie 40° a6o

— Ha Jaxy 3 yXWIOM BHuIle 25°, SKIIO OTBIp
MOBITPS i TOPIHHA W BepX JTUMOXOAY

po3TamioBaHi 3 PI3HUX CTOPIH HEPIBHOCTI, a

5.10.3.4 Coefficients of flow resistance ({) due
to a directional and/or cross sectional change
and/or mass flow change in the flue

The values of the flow resistance due to a
directional and/or cross section and/or mass flow
change in the flue shall be taken from the
manufacturer. In the absence of values from the
manufacturer, typical values of flow resistance
are given in Table B.8.

The coefficient of flow resistance for the
enlargement of the cross-section at the chimney
outlet should not apply if the pressure change
through velocity change is not taken into
account at this point.

5.10.4 Wind velocity pressure (P.)

The wind velocity pressure P shall be 25 Pa for
inland regions (more than 20 km from the coast)
and 40 Pa for coastal regions if the chimney
outlet is in an adverse pressure. The chimney
outlet is considered to be in an adverse pressure
zone if the chimney outlet position is less than
0,4 m above the ridge and the distance of a
horizontal line from the intersection with the
roof, or the projection of the rodge above the
roof, to the chimney outlet is less than 2,3 m,
and the chimney outlet is situated:

- on a roof with a slope of more than 40° or
- on a roof with a slope of more than 25° if the
opening for combustion air and the top of the

chimney are on different sides of the ridge and
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BIJICTaHb IO TOPU3OHTANI BiJl BEpXy HEPIBHOCTI

nepesuiye 1,0 M.

HOpumitka. Ha  gumoxim  Moke  HETaTWBHO  BIUIMBATH
ONMM3BKICTh NPWIIATAIOYNX 00'€KTiB, TAaKUX SK OYAWHKH, JepeBa,
ropu. Buxin nqumoxony B Mexkax 15 MeTpiB Bif NpHIIraroumx
OyzmoB miAg TOpU3OHTANBHUM KyToM 30° 1 HIJKHBOIO MEXEI0
Ooimpmr HXK 10° Hax oOpieM (BHI 3 TepMiHala BHXOIY) MOXeE
OyTH mignaHuil BIUTMBY MOBiTps (3rimHo 3 nomatkom C). Llporo
MOXKHA YHUKHYTH LUIIXOM YZOCKOHAIIOBAHHS aepOJMHAMIYHUX
XapaKTEePUCTHK TepMiHaJa.

3nayeHHs PL gomaetbes B TOMY pasi, KOMH JAMOXIN Mae
TepMiHal 31 cneuupiIHIMA aepOIMHAMIYHUMH
XapaKTepUCTHKAaMH. Y BCIX IHIINX BUMaJKaX PL cTaHOBUTH

0 ITa.

5.11 MinimMaJjibHa TATa, 0 HEOOXiTHA B TOYII

BXOJAy /[MMOBHX Tra3iB B JauMoxig i

MakcuMajabHO Jonmyctuma TaAra (Pz Ta
Pzemax) Ta MakcuMajbHuUii i MiHiMaabHUI
nepenaj THCKY B TO4Ili BXOAYy JUMOBHX ra3iB
B 1uMoxia (Pzoe Ta Pzoemin)

5.11.1 3aranpHi MOJIOKEHHS

MiHnimainibHa TsTa, 0 He0OX1/IHa B TOUIIl BXOIY
JTUMOBHX Ta3iB B TUMOXI1J 3 PO3PIIKEHHIM Pze,
Tara  Pzemax

1 MaKCHUMAaJIbHO A0IIyCTHUMA

00YHCITIOITHCS 3a (hopMyTamu:

Pze = Pyt Pry + Py,

Pzemax = Pwmaxt Prv + P,

ze:

Pze — MiHiMalgbHa Tdra, 10 HEOOXigHA B TOYII
BXOJY AUMOBUX ra3iB B qumoxin, Ila;

Pzemax — MaKCUMabHO JOMYCTHMA TATA B TOYII

BXOJly TUMOBHX ra3iB B qumoxin, [la;

Pw — MiHIMabHA TSTA A TEIUIOTEHEPATOpa,
I1a;
Pwmax — MakcUMajabHO JOMYCTHMA Tsra IS

Teroreseparopa, lla;
I:)FV -
3’eIHyBaJIbHOTO uMmoxony, Ila;
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(baKkTUYHUI aepoJMHAMIYHUKA OTIp

horizontal distance from the top to the ridge is

more than 1,0 m.

NOTE A chimney may also be considered to be adversely
affected by the proximity of adjacent obstructions e.g. buildings,
trees, mountains. A chimney outlet within 15 m from adjacent
structures which extends over a horizontal

angle of 30° and their upper boundary raises more than 10°
above the horizon as seen from the terminal outlet may be
affected by wind turbulence (see Annex C). This may be
overcome by an aerodynamic terminal.

The value PL shall be amended if the chimney has a terminal
with specified aerodynamic performance. In all other cases PL
shall be 0 Pa.

5.11 Minimum draught required at the flue
gas inlet into the chimney and maximum
allowed draught (Pz and Pzgmax) and
maximum and minimum differential pressure
at the flue gas inlet into the chimney (Pzoe
and Pzoemin)

5.11.1 General

The minimum draught required at the flue gas
inlet into the negative pressure chimney Pz and
the maximum allowed draught Pzemax shall be
calculated with the following equations:

(36)

(36a)

ITa.

I1a.

Where

Pz is the minimum draught required at the flue
gas inlet into the chimney, in Pa;

Pzemax Maximum allowed draught at the flue gas
inlet into the chimney, in Pa;

Pw is the minimum draught for the heating
appliance, in Pa;

maximum draught for the heating

I:)Wmax
appliance, in Pa;
Prv is the effective pressure resistance of the

connecting flue pipe, in Pa;



Pg — aepoauHamMiuHM OMip Moaayi MOBITPS JUIst
MacoBOi BUTpaTH TUMOBHX rasis, [la.

HOpumitka. 3nauenHs Pp, ta Pg y ¢opmynax (36) ta (36a)

MOXYTbh BIJpI3HATHCA 4epe3 Pi3Hi yMOBH.

MaxkcumMainbHUI Ta MIHIMAIBHUN TIepenan
TUCKY Pzoe Ta Pzoemin B TOYII BXOIy TUMOBHUX
ra3yis B OUMOXIJ 3 HAQIIHIIKOBAM THCKOM
00YHCITIOETHCS 32 HACTYITHUMH (OpMYJIaMHu.

Pz0e = Pvo- Ps - Prv

PZOemin = I:)WOmin - I:)B - I:)FV )

nIe.

Pzoe — MakcuManpHUI TIepenaj THCKY B TOMYIII
BXOJ1y TUMOBHX ra3iB B qumoxif, [1a;

Pzoemin — MiHIMaNbHUI Tepenaa TUCKY B TOYII
BXOJ1y TMMOBHX Ta3iB B qumoxif, [1a;

Pwo — MakcuManbHM Tiepenaj TUCKY Ha BXOJI
Terioreneparopa, [la;

Pwomin — MiHIMaJIbHHI TIepernaj THCKY Ha BXO/i
Teroreseparopa, I1a;

Py — dakTtuuyHuii aepoAuHAMIYHUN  OHIp
3’€HYBaJIbHOTO TUMoOXoay, Ila;

Pg — aepoanHaMiuyHuil omip mojaayi MmoBiTPs ISt
MacoBOi BUTpaTH JTUMOBHX ra3is, Ila.

Mpumirka. 3navenns Py, ta Pg y dopmymax (37) ta (37a)

MOXYTbh BiJJpI3HSTHCS Yepe3 Pi3Hi yMOBH.

5.11.2 MiniMaiibHa Ta MakCHUMallbHA TsAra s
(Pw

MaKCUMaJIbHUN Ta MIHIMAJIBHUM TIEperaa TUCKY

TeIIoreHepaTopa ta  Pwmax) i

tertoreneparopa (Pwo Ta Pwomin)

Mi"iMaibHa Ta  MakKCHUMaJIbHA

(Pw

MaKCUMaJIbHUN Ta MIHIMAJILHUH TIeperaj] TUCKY

TATa JUIA

TEIuIoreHepaTopa Ta Pwmax) i

teruoreHepatopa (Pwo Ta Pwomin) TOBHHHI

Pg is the pressure resistance of the air supply for

a flue gas mass flow, in Pa.

NOTE The values of P, and Pg in Equations (36) and (36a)
may be different because the conditions are different.

The maximum and minimum differential
pressure at the flue gas inlet into the positive
pressure chimney Pzo. and Pzoemin shall be

calculated with the following equations:

Ia. (37)

Ia. (37a)

Where

Pzoe Is the maximum differential pressure at the
flue gas inlet into the chimney, in Pa;

Pzoemin Minimum differential pressure at the flue
gas inlet into the chimney, in Pa;

Pwo is the maximum differential pressure at the
outlet of the heating appliance, in Pa;

Pwomin minimum differential pressure at the
outlet of the heating appliance, in Pa;

Prv Is the effective pressure resistance of the
connecting flue pipe, in Pa;

Pg is the pressure resistance of the air supply for

a flue gas mass flow, in Pa.
NOTE The values of Pr, and Pg in Equations (37) and (37a)

may be different because the conditions are different.

5.11.2 Minimum and maximum draught for the
heating appliance (Pw and Pwmax) and maximum
and minimum differential pressure of the heating
appliance (Pwo and Pwomin)

The minimum and maximum draught for the
heating appliance (Pw and Pwma) Or the
maximum and minimum differential pressure of

the heating appliance (Pwo and Pwomin) shall be
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pO3paxoBYyBaTHUCh BIAMOBIIHO 10 5.5.4, 5.5.5 abo
5.5.6.

5.11.3 @axkTuyHMii aepoAWHAMIUYHUN  Omip
3’enHyBaIbHOrO AUMOX01ay (Pry)

5.11.3.1 3araibpHi MOJIOKEHHS

DakTUUHUN aepoIMHaAMIYHUH ortip
3’€HYBaJIBLHOTO TUMOXO0NY P pyw 00UHCTIOETHCS

3a GOopMyIIOH0:

Prv = Prv— Phv,

Ie:

PHV — TCOPCTUYHA TiATa HasABHOI'O

3’€IHYBaJILHOTO AUMoOxony, I1a;

Prv — aepoguHaMiyHMi omip 3’€IHYBaJIHHOTO
numoxony, Ila.

ko 3’€qHYBaTbHUN AUMOXIN CKIAJA€ThCs 3

NEKIITbKOX OKpEMHUX JUISTHOK pi3HOT

KOHCTPYKLIi, PO3paXxyHOK 3IIHCHIOETHCS ISt

KO)KHOT JUISSHKM. AepoJuHaMiuyHMi omip W

TCOPCTUIHA TATa OKpEeMHUX ,[[iJ'I}IHOK

1JICYMOBYIOTBCSI.

5.11.3.2 TeopernuHa Tsra, IO BHUHHKAE

BHaCJ'Ii)IOK BILNIUBY

eexTy

3’emHyBasbHOTO TUMoxony (Phy).

JTAMOXOIY
Teopernyna TsAra, IO BHHUKAE BHACIIJIOK
BIUIUBY e€(eKTy IUMOXOay 3’ €IHYBAJIBHOTO

aumoxony Py, 00uncIoeThes 3a GopMyIor:

Pav=Hv" 9" (oL—pmv) .

ae:

g — TpHUCKOpeHHs BimpHOTO majmiHHs = 9,81
M/CZ;

Hy — po3paxyHkoBa BHCOTa 3’€IHYBaJIHHOTO

JTUMOXOTY, M;

pL — TYCTHHA 30BHINIHBOTO MOBITPS (3TiAHO 3
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obtained in accordance with 5.5.4, 5.5.5 or 5.5.6.

5.11.3
connecting flue pipe (Pgv)
5.11.3.1 General

Effective pressure resistance of the

the
connecting flue pipe Pgy shall be calculated

The effective pressure resistance of

using the following formula:
Ia. (38)

Where

Phv is the theoretical draught available of the
connecting flue pipe, in Pa;

Prv IS the pressure resistance of the connecting
flue pipe, in Pa.

If the connecting flue pipe consists of several
the
calculation shall be carried out for each section.

different sections of different design,

The pressure resistance and the theoretical
draught of the individual sections shall be
totalled.

5.11.3.2 Theoretical draught available due to the
chimney effect of the connecting flue pipe

(Prv)

The theoretical draught available due to the
chimney effect of the connecting flue pipe Phy
shall be calculated using the following formula:
Ia. (39)
Where

g is the acceleration due to gravity = 9,81 m/s?;

Hy is the effective height of the connecting flue
pipe, in m;

pu IS the density of the external air (see 5.7.4), in
kg/m?;



5.7.4), Kr/M3;
pmvy  — CepemHs TYCTHHA JWMOBUX Ta3iB Yy
3’€THYBaIIbHOMY JMMOXO/], Kr/m>

S0 Tovka BXOJY JUMOBHMX ra3iB B JHMOXIJ
po3TalioBaHa HWXKYE HDK TOYKa 3 €JIHAHHSA
JUMOBHX Ta3iB 3 TEIUIOTEHEPATOPOM, 3HAUCHHS
Phv Oynme HeraTuBHHM.

5.11.3.3 AepoauHaMIYHHI OITip
3’enHyBaabHOrO AuMoxony (Pry)
3’€THYBAJILHOTO

AepoauHaMiYHUT ortip

muMoxony Pry 00UHCITIOETBCS 32 POPMYIIOH0:

pmv IS the mean density of the flue gas in the

connecting flue pipe, in kg/m?®,

If the flue gas inlet into the chimney is lower
than the flue gas connection of the heating
appliance, Pyy becomes negative.

5.11.3.3 Pressure resistance of the connecting
flue pipe (Prv)

The pressure resistance of the connecting flue

pipe Pry shall be calculated from:

Pav = Se - Pev + Sea - PGV, [a. (40)
Ly Pmv 2
Pay =Sg - | vy _D + Z§Vn _2 Wy + Sgay - Pav
oo , [a. (41)
Jlnst: Pav 20 Seav = S
I[J-Iﬂ: Poy <0 SEGV =10
ne: Where
Dnv — BHyTpimHii exBiBanentHuit mgiamerp Dyy IS the internal hydraulic diameter of the

3’€IHYBaJIbHOTO AUMOXOAY, M;

Lv — IoBkHHA 3’ €IHYBATHHOTO TUMOXOY, M;

Pev — aeponuHaMiyHMil omip, [0 BUHHUKAE

onopy dopmu y

3’e¢HyBaIbHOMY AUMOXomi, [la;

BHACHIIOK  TepTs #
Pev — pi3HUIISI B THCKY, OOYMOBJICHa 3MIHOIO
MIBUJIKOCTI JAMMOBHUX Ta3iB y 3 €IHYBaIbHOMY
numoxoni, I1a;

Sg— koedilieHT 6€3MeKH TOTOKY;

Segv — Koe(dimieHT O€3MeKH MOTOKY JIISl Pi3HUII
3 THCKOM BHACIIJIOK 3MIHH IIBHAKOCTI ¥y
3’€IHYBaJIbHOMY TUMOXO/I;

Wmy — CepelHs MIBUIKICTh IUMOBHX Ta3iB y
3’€THYBaJILHOMY JTUMOXO/I1, M/C;

Pmvy — CEpelHs TyCTHHAa JIUMOBHX Ta3iB B

connecting flue pipe, in m;

Ly is the length of the connecting flue pipe, in
m,

Pev Is the pressure resistance due to friction and
form resistance in the connecting flue pipe

in Pa;

Pev is the difference in pressure caused by
change of velocity of the flue gas in the
connecting flue pipe, in Pa;

S is the flow safety coefficient;

Secv Is the flow safety coefficient for differences
in pressure through velocity change in the
connecting flue pipe;

Wmy IS the mean velocity of the flue gas in the
connecting flue pipe, in m/s;

Pmv 1S the mean density of the flue gas in the
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3’€THYBaJILHOMY JTUMOXO/II, Kr/M3;
YA — KOedIIIEHT TEPTS MOTOKY 3’ €IHYBAIBHOTO

aumoxony (3riguo 3 5.10.3.2);

Z g\/n

3MiHi

- cyMa KoeilieHTa Omopy MOTOKY MpH

HampsIMKy W TUIOII  TIePETHHY
3’€ITHYBAJIBHOTO JUMOXOIY, M.

CepenHsi MBHIAKICTE Wmy  JHUMOBHX Ta3iB y
3’€IHYBAJIbHOMY JIUMOXOJI OOYHCIIIOETHCS 3a
dbopmyoro (28) 3 BIAMOBIIHUMHU 3HAYCHHSIMU
VTS 3’ € THYBAJILHOTO TUMOXO/Y.

KoeoinienT wicieBoro omopy, 0 BHHHKAE
BHACJIIOK TEPTS MOTOKY Ui 3’ €AHYBaJbHOTO
JUMOXOJIy BU3HAYAEThCS 3a opmyinoro (35) 3
BiJIMOBITHAMH 3HAYCHHSMU JJISI 3’ € JHYBAJILHOTO

JTUMOXOJY.

p

HOpumitka. Cyma okpeMux KoedimieHTiB omopy * TUISt

3’€IHYBAIBHOTO TUMOXOY 3aJISKUTh BiJl 3MiH ILUIONII MIEPETHHY

W HanpsIMKY MiX 3’€IHYBaJbHUM €JIEMEHTOM TeIUIOTeHeparopa
W IUMOXOIOM. 3HAYEHHS C 3a3Haueni B Tabmuui B.8 s

THUIIOBHX 3MiH IUIOILI IEPETHHY il HANPSMKY.

PisHunss B TuCKYy, OOyMOBJIE€Ha 3MIHOIO
IIBUJIKOCTI JMUMOBHUX Ta3iB y 3 €IHYBAIBHOMY
numoxoni Pgy, BU3HadaeTbes 3a  (HOPMYIIOHO
(34) 3

3’€IHYBaJILHOTO IUMOXO/Y.

BIAMOBIAHUMH  3HAYEHHIMH IS

5.11.4 AeponuHamiuyHU# omip mojadi MOBITPs

(Pe)

AeponuHamiuHuil omip mnomayi mnoBiTps Pg
BHU3HAYAETHCS BIANOBIAHO JO XapaKTEPUCTHK
MICIISI YCTAaHOBKH (PO3MIp, THII 1 KIJTbKICTh BIKOH
1 &Bepel, OCHANIEHHS  BEHTHIALIWHUMU
CUCTEMaMU ¥ JOJAaTKOBHM TEIUIOI€HEPATOPOM,

TOIIO).
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connecting flue pipe, in kg/m?;
wv is the coefficient of friction of the flue of the

connecting flue pipe (see 5.10.3.2);
ZgVn

resistance of directional

is the sum of the coefficient of flow
and cross sectional
changes of the connecting flue pipe, in m.

The mean velocity wyy of the flue gas in the
connecting flue pipe shall be calculated using
formula (28) with the corresponding values for
the connecting flue pipe.

The coefficient of flow resistance due to friction
of the flue for the connecting flue pipe shall be
the

calculated using formula (35) with

corresponding values for the connecting flue

pipe.

NOTE The sum of the individual coefficients of resistance

ng"

A

for the connecting flue pipe is dependent on the

cross-sectional and directional changes between the flue gas
connection of the heating appliance and chimney C values are

quoted in Table B.8 for the typical cross-sectional and

directional changes.

The difference in pressure caused by the change
of velocity of the flue gas in the connecting flue
pipe Pgy shall be calculated using formula (34)
with the corresponding values for the connecting
flue pipe.

5.11.4 Pressure resistance of the air supply (Pg)

The pressure resistance of the air supply Pg shall
be determined according to the nature of the
installation area (size, type and number of
windows and doors, equipment with ventilation

systems and additional heating appliances, etc.).



VY BUMaAKy BiJICYTHOCTI BEHTWISIIIIHHUX OTBOPIB
Pg cranosuts 4 I1a.

SIKmo TOBITPSL UIA TOPIHHA TMOJAETHCA B
MPUMIILIEHHS Yepe3 BEHTWIAIINHI OTBOpH, abo
MTOBITPOTIPOBI/I, MMOCTIHUHI

1o MaroThb

MOTICPEYHUA TIEPEeTUH 1O BCIM  JOBXUHI,

3HaueHHs Pg o0uunciroeTbes 3a popmynoro:

Ly
Py =S8pgg- | Vp- D +
hB
Ji(H
D ng — BHYTpilIHIN eKBIBAJICHTHUH diaMeTp
BEHTWIAIIMHUX OTBOpPiB ab0 MOBITPONPOBOLY,
M;
Lg — [0OBXMHa BEHTWISALIMHUX OTBOPIB abo

MOBITPOMIPOBOAY, M;
Ses — KoedilieHT Oe3neKku MOTOKY AJis Mmojaayi
noBiTps (Sgp 3BMUAHO CTAaHOBHTH 1,2);

Wg — IIBHUJIKICTH TOBITPS Y BEHTHJISIIHHUX
0TBOpax abo MOBITPOMPOBO/II, M/C;

Ps — TYCTHHA TOBITPS, 1110 CIIATIIOETHCS, Kr/M;
Y5 — KOeIIIEHT MICIEBOTO OTOPY, 10 BUHUKAE
BHACJIIJIOK TePTS Y BEHTHWIALIHHUX OTBOpax abo

MOBITPOIIPOBO/];
z gB.n
Ll

IOTOKY, IO BUHHKAE BHaCJ'IiI[OK 3MiH HAIIpAMKY,

— cyMa KOediIlieHTIB MICIIEBUX OIMOPiB

1/abo mepeTuHy i1/a60 MacoBoi BUTpATH MOBITPS
y BEHTWIALIHHUX OTBOpax ado MOBITPOIPOBO/II.

Jst

HaIIiOHa.HBHOFO 3aKOHOIaBCTBa, HpHﬁMaIOTL MOCTIHHE 3HAYCHHS

IIpumirka. HOJICTIICHHSI  PO3paxyHKy Ha IIi/ICTaBi

PB, piene 3 Ila.

KoedirieHT MicueBoro omopy, L0 BUHHKAE
BHACIIIJIOK TEPTS Y BEHTHWIALIHHUX OTBOpax abo
Oo0YMCITIOETBCA 32

MOBITPOTIPOBO/TI VB

dbopmymamu (35).

ZgB,n}p_zB ’ W]é

For areas without ventilation openings Pg shall
be 4 Pa.

If the air for combustion is conveyed to the
installation room through ventilation openings
or combustion air pipes with constant cross-
section over the length, Pg shall be derived

using the following formula:

, Ma (42)
Where
Dpg is the internal hydraulic diameter of the
ventilation openings or combustion air pipe, in
m,
Lg is the length of the ventilation openings or
combustion air pipe, in m;
Ses Is the flow safety coefficient for air supply
(Ses usually is 1,2);
wg is the velocity in the ventilation openings or
combustion air pipe, in m/s;
s is the density of the combustion air, in kg/m?;
¥ is the coefficient of the flow resistance due to
friction of the ventilation openings or
combustion air pipe;

Xilon -

" — is the sum of the coefficients of flow
resistance due to a directional and/or cross
sectional and/or mass flow change in the

ventilation openings or combustion air pipe.

NOTE In order to simplify calculation depending on local
regulations Pg may be assumed to have a constant

value of 3 Pa.

The coefficient of flow resistance due to friction
of the ventilation openings or combustion air
pipe wg shall be calculated by using formula
(35).
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Cyma koe(imieHTiB OMmopy MOTOKY BHACIIiJIOK
3MiH HampsMKy #/abo Iulomi mnepeTtuHy it/ado

MacoBOi BUTpPAaTH TMOBITPS Yy BEHTHISALIHHHUX

ZQB.n

OTBOpax abo0 MOBITPOIPOBOIL " JUTSt
BXOJIB, BUXOJIB 1 3MiH HampsMKy B TpyoOi
MOBUHHA OyTH aOCOJIIOTHOIO TO BCiH JOBXKHUHI
BEHTHJIALIITHOTO OTBOPY 200 MOBITPOIIPOBOY.
[Ipu BigCyTHOCTI JaHMX Bil BUPOOHMKA
HEOOX1THO 3aCTOCOBYBATH 3HAYCHHS HABEICHI B
tabymi B.8 nongarka B.

HIBuakicTh TOBITPS Yy TMOBITPONPOBOII Wg

00YHCITIOETHCA 32 (POPMYIIOLO:

o — P
° Ag - Pg
Ac:
Ag — IIoOma TOMEPEeYHOro  MEepeTUHY

MOBITPOIIPOBO.Y, M
ni1 — MacoBa BUTpaTa TUMOBHUX Ta3iB, KI/C;

[ — BIJHOILIEHHS MacoBOi BUTPAaTU TOPIHHSA
MOBITPSI 10 MacOBOi BUTPATH TMMOBUX Ia3iB;

. . 3
pB— TYCTHHA MOBITPS TOPIHHA, KI/M'.

IIpumitka. 3a npuOIU3HE MOXKIIMBO BUKOPUCTAHHS 3HAUCHHS [

=09.

I'yctuna moBiTpsi, BU3HAYAETHCA 3a (HOPMYIIOIO
(13) 3 ypaxyBaHHSIM BiAMOBITHUX 3HAYEHb IS
TeMIIepaTypu MOBITPS i THCKY.

5.12 Po3paxyHok TeMnepaTypu BHYTPilIHbOI
crinku Ha Buxoai gumoxony (Tiop)
Temmeparypa BHYTPIIIHBOI CTIHKM Ha BHUXOJl
TUMOXOAY MpHU TemieparypHiil piBHOBa3i Tiob

00UYHnCITIOETHCS 32 (OPMYIIOIO:

Kob
T'|ob :Tob _aL (

i
ac:
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The sum of the coefficients of flow resistance
due to a directional and/or cross sectional and/or

mass flow changes in the ventilation openings or

combustion air pipes » gB‘"for the inlet, the
outlet and directional changes in the pipe shall
be totalled over the entire length of ventilation
opening or of the pipe.

In the absence of manufactures data the values

may be taken from Table B.8.

The velocity in the combustion air pipe wg shall

be derived using the following formula:

: m/C. (43)

Where

Ag is the cross-section of the combustion air
pipe, in m?;

m is the flue gas mass flow, in kg/s;

p is the ratio of the combustion air mass flow to
the flue gas mass flow;

pe is the density of the combustion air, in kg/m®.
NOTE As an approximation # = 0,9 can be assumed.

The density of the combustion air shall be

determined using formula (13) with the
corresponding values for air temperature and
pressure.

5.12

temperature at the chimney outlet (Tiop)

Calculation of the inner wall

The inner wall temperature at the chimney outlet
shall  be

determined using the following formula:

at temperature equilibrium  Tigp

7-ob - Tuo)

, K.
Where

(44)



Kob — KoedimieHT Teruronepeaadi Ha BHXOMII
IUMOXOAY TpH TEeMIepaTypHid  piBHOBa3i,
Br/(M? K);

Top — TEMIeEpaTypa AUMOBHUX Ta3iB Ha BUXO/II
IMMOXOY MPH TeMIepaTypHiid piBHOBa3i, K;
Ty — Temmeparypa OTOYYIOUOTO TOBITPS Ha
BuxoAi numoxony, K;

0i — KOe(]IIieHT TeIUIOBiqAadl BHYTPINIHBOI
nosepxHi, Br/(M*K).

KoeodimienT  Ttemomepenadi  Ha  BUXOMII
TUMOXOIY Kop TpH TeMIiepaTypHiii piBHOBa3i

00YHCITIOETHCA 32 (POPMYIIOIO:

koo is the coefficient of heat transmission at the
chimney outlet at temperature equilibrium,

in W/(m?K);

Tob is the flue gas temperature at the chimney
outlet at temperature equilibrium, in K;

Tuo is the ambient air temperature at the chimney
outlet, in K;

a;i is the internal coefficient of heat transfer, in
W/(m?-K).

The coefficient of heat transmission at the
chimney outlet ko, at temperature equilibrium

shall be determined from the following formula:

kob =

oy R oy I

ze:

Dy — BHYTpIilIHIN €KBIBaJICHTHUN JiaMeTp, M;
Dhao — 30BHIIIHINM €KBIBaJCHTHHH AiamMeTp Ha
BUXO/Il AUMOXOY, M;

0 — KoeQIIE€HT TEMJI0B11]a4l BHYTPIIIHBOI
MOBEPXHI Ha BUXO/1 TUMOXO0.Y, Br/(m* K);

Oap — KOEOQIIEHT TEMIOBiAa4Yl 30BHIIIHBOL
MOBEPXHI Ha BUXO/1 TUMOXO.Y, BT/(MZ' K):

1
(X} — TEepMIYHMH omip, m2-K/Br;
%)

A Jc — Tepmiunmii omip Oyab-AKOI JOJATKOBOI
YCTQHOBKH Ul AUMOXO/Y HaJ JJaXOM CTOCOBHO
BHYTPIIIHBOI'O  €KBIBAIEHTHOTO  JiameTpa
JTUMOXOY, M2-K/BT.

SIKmo AiNsHKAa JAMMOXOJY HaJ JaxoM Mae
JOJJaTKOBY 13051411110, TeMIeparypa
BHYTPIIIHBOI CTIHKY BU3HAYAETHCS IS AUISTHKA
0e31ocepeIHhO Tepe]l TOAATKOBOIO 130JISIIIETO.
CTIHKH  Tiw

Temmeparypa  BHYTPIIIHBOI

0e3mocepeIHbO Tepe]l MOMATKOBOIO 130JISIIEI0

Dhao © Cae

Dh

, Br/M*K. (45)

Where

Dy is the internal hydraulic diameter, in m;

Dhnao is the external hydraulic diameter at the
chimney outlet, in m;

a; 1S the internal coefficient of heat transfer at
the chimney outlet, in W/(m?-K);

040 1S the external coefficient of heat transfer at
the chimney outlet, in W/(m*K):

1
[A} is the thermal resistance, in mz-K/W;

’
{71 is the thermal resistance of any additional
insulation for the chimney part above

the
diameter to the chimney, in m ? -K/W.

roof related to the internal hydraulic

If the chimney part above the roof has additional
insulation, the inner wall temperature shall be
calculated for the part immediately before the
additional insulation. The inner wall temperature

Tirp immediately before the additional insulation

o1



00UYHnCITIOETHCS 32 (OPMYIIOHO:

Ky
Tirb = Trb - _(Trb
o
ne:
Tro — TeMIiepaTypa JTUMOBHUX rasis

0e31ocepeIHpO Tepe J0IaTKOBOK 130JISITIEID
IIpH TeMIIepaTypHiil piBHoBa3i, K;
Ky — KoediIlieHT Teruronepenadi JUMOXOIY TPH

TeMIIepaTypHiii piBHOBa31, BT/ (Mz' K);

TUI'

— TeMmmeparypa OTOYYKHYOIrO IOBITPS

0e3IocepeIHbO TIEePeT J0IaTKOBOK 130JISIIETO,
K;

JonatkoBuii  TepMiuHME oOmip Ha BUXOI

mumoxony (1/A)o Bu3HagaeTses 3rimHo 3 5.6.3
JUISL TONATKOBUX IHapiB 130JAIii MO oOuaBa
60ku. [l mapiB NOBITPsI TOBIIMHOIO MEHII HIK
1 cm nmomarkoBuit TepMmiunuii omip (1/A)g He
BU3HAYAETHCS. 3HAYCHHS I BEHTHIILOBAHOTO
nokputts (1/A)y =0 (MZ‘K)/BT TIIOTh 7Sl BCIX

I1apiB 30BHI BEHTHJILOBAHOT'O MPOLIAPKY.

[pumitka. 3uavenns (1/A)o 0,1 (M’K)/Br Moxe

BHKOPHCTOBYBATUCST ©€3 JT0JaTKOBOI MEepeBipKH, SKIIO IUIONIA
MepeTHHY AMNMOXOLY Hal JaxoM 30LMBLIYETHCS 3@ PaxyHOK
(koedinient TermonposigHocti  4<0,85

KaM'sHOI  KJIaJKu

Bt/(M*K) mpu minimanehiii ToBmmHI 11,5 cMm, abo kxomu €

JI0O/IaTKOBA 130JISI11is1 HEe MEHII HiXK 3 ¢M 3 ycixX OokiB (koedimieHT

teronposigHocTi A< 0,1 Bt/(m-K)).

6 BTOPHUHHE MOBITPS JJIsI
JUMOXO/IB 3 PO3PLI)KEHHSIM

6.1 3arajbHi H0JI0XKEHHSH
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shall be determined using the following formula:

: (46)
Where
T is the flue gas temperature immediately
before the additional insulation at temperature
equilibrium, in K;
ky is the coefficient of heat transmission of the
chimney at in
W/(m?-K);

Tur Is the ambient air temperature immediately

temperature  equilibrium,

before the additional insulation, in K;

Additional thermal resistance at the chimney
outlet (1/A)o shall be calculated as specified in
5.6.3 for additional layers of insulation applied
on all sides. Layers of air of a thickness of less
than 1 cm shall not be deemed to provide
additional thermal resistance (1/A)o.

In the case of ventilated cladding (1/A), =0
(m?'K)/W shall apply generally to all layers on
the outside of the ventilated gap.

NOTE A value of (1/A)o = 0,1 (m?K)/W may be used without
any further proof if the chimney section above the

roof is encased by masonry (coefficient of thermal conductivity |
1<0,85 W/(m'K) ) of a minimum thickness of 11,5 cm or has a
minimum of 3 cm additional insulation on all sides (coefficient
of thermal conductivity A< 0,1 1 W/(m-K)).

6 Secondary air for negative pressure
chimneys
6.1 General



SIKI0 XapakTepUCTUKHU TEeMIIepaTypH 3TiTHO 3
5.3 HenocTaTHi IS BU3HAUEHHS TEMIIEPATypH
BHYTPIIIHKOI CTIHKH BIAMOBIAHO 10 (GOpMYyTT
(44) abo (46) 6e3 mogavi BTOPUHHOTO MOBITPS B
IAMOXI, CII

nepeaoadunTi nojavy

BTOPUHHOTO TIOBITpA. Y I[bOMY BHIIQJKy
HEOOXITHO 3pOOUTH JOAATKOBUM PO3PAXyHOK
JUIS. BU3HAYCHHSI, YU JOCTATHI XapaKTEPUCTUKU
TEMIIEPaTypu TPH YMOBI TOJa4l BTOPHUHHOTO

MOBITPS B TUMOXII.

SIKII0 XapaKTepUCTUKU TUCKY 3TiAHO 3 5.2 amns

MakcuMaibHOI Taru (2a) HemocTaTHI IS
BH3HAYCHHS THCKY BiAMOBiIHO 110 popmyn (28a
ta 35a) 0e3 momadi BTOPUHHOTO TOBITPS B
i} nepeadaunTu

JIUMOXi, nojauy

BTOPUHHOTO TOBITPS. Y 1bOMY BHUIAJIKY
HEOOX1ZHO TPOBECTH J10aTKOBUH PO3paxyHOK
JUI BU3HAUYEHHSI YW JOCTATHI XapaKTePUCTUKU
TUCKY JJIi MaKCHUMajJbHOI TSITM NpU TMoAayi

BTOPUHHOTO MOBITPS B AUMOXI/I.

3a yMOBH, 110 XapaKTEPUCTHKU TUCKY 3T1IHO 3
5.2 nist miHiManbHOI Tsru (1 Ta 2) gocraTHi s
BU3HAUEHHS THUCKYy O0€3 IMoaaui BTOPUHHOTO

MOBITPSL.

6.2 MeToa po3paxyHKy

Po3paxyHOK NpOBOAUTHCA HaA JAUISHKAX BiJ
3’€IHYBAJILHOTO JTUMOXOJY TeIIOreHeparopa
0 MICIsl BCTAaHOBJICHHS TPUCTPOIO TOJadi
BTOPUHHOTO  TIOBITpS ©  Big HBOTO 3
ypaxyBaHHSM 3MiH MacoBOi BUTpPaTH AMMOBHUX

rasiB, TEMIIEpaTypyd AWNMOBHUX Ta3iB W BMICTY

If the temperature requirement in 5.3 is not
satisfied when the inner wall temperature is
calculated according to formula (44) or (46)
without the introduction of secondary air into
the chimney, it can be possible to meet the
requirement by the introduction of secondary air.
In this the case further calculation shall be
undertaken to establish whether the temperature
requirement can be satisfied when secondary
air is introduced into the chimney.

If the pressure requirement of 5.2 for maximum
draught (2a) is not satisfied when pressures are
calculated according to formula (28a and 35a)
without the introduction of secondary air into
the chimney, it may be possible to meet the
requirement by the introduction of a secondary
air. In this case further calculation shall be
undertaken to establish whether the pressure
requirement for maximum draught can be
satisfied when secondary air is introduced into
the chimney.

It is a condition that the pressure requirements of
5.2 for minimum draught (1 and 2) are satisfied

when calculated without secondary air.

6.2 Calculation method

The calculation shall be carried out in sections
from the flue gas connection of the appliance to
the place of installation of the secondary air
device and from there, with changed values for
the flue gas mass flow,

the flue gas temperature and the flue gas
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JTUMOBHX Ta31B U 10 BUXOY TUMOXOIY.

[Ipu po3paxyHKy BTOPHHHOTO TIOBITpPS MacoBa
BUTpaTa BTOPHUHHOIO TOBITPS JOMAETHCS [0
MacoBOi BUTpaTH JIUMOBHX Tra3iB. 3MiliaHa

TeMIeparypa i BMICT BTOPUHHOTO

MOBITPS/CyMilIl  TUMOBUX Ta3iB 3a BXOIOM
BTOPUHHOTO TIOBITPSI BU3HAYAETHCS HA MiJCTaBl
TEMIIEpaTypu ©W BMICTY JIUMOBUX Ta3iB U
BTOPUHHOTO  IOBITPSI.

I[Ipu  nomaTkoBOMY

pO3paxyHKy BU3HAYAIOTHCSA ¢bi3u4Hi
XapaKTePUCTUKU (Cp, R, #a, Tp, Aa) 3aJI€KHO Bif
BMICTY JAMMOBHUX Ta3iB — CyMillll BTOPUHHOTO
MOBITPSI.

3 ypaxyBaHHSIM OOpaHOrO HOTOKY BTOPUHHOI'O
MOBITPSl PO3PaXyHOK BHKOHYETHCS KiJIbKa pasiB
10  JIOCSATHEHHS  BIONOBIZHOCTI  yMOBaM
eKCIuTyartalii abo YCYHEHHs J0JaTKOBOi TITU
(Pz = Pze utt Pzmax = Pzemax).

Jlnist Ta30BOrO TEIUIOTEHEepaTopa i3 MPUCTPOEM
BIIBOJTy TSTH, NPUHAMAETBCA IO PO3PAXYHKY
JUIIe BTOPUHHE TOBITPS Ha JOJAaTOK J0
BCTaHOBJIEHOT MacOBO1 BUTPATH JUMOBHUX Ia3iB.

6.3 OcHOBHI 3HayeHHsl [JIs1 PO3PAXYHKY
BTOPHHHOIO NMOBITPS

6.3.1 3aranbHi MONOKEHHS

TemmnepaTypa BTOPUHHOTO MOBITPs TN MTOBHHHA
BU3HAYATUCh SK TEMIIEpaTypa OTOYYOUOTO
HOBITPSL MPOCTOPY, 3 SIKOTO JaHe TOBITPA
Ha/IXOJIUTb.

Jnist mepeBipkr XapaKTEpUCTHK TEMIIEpaTypH,
TeMIiepaTypa 30BHIIIHHOTO TOBITPS
BU3HAYAETHCS 3 BUKOPUCTAHHIM T =T, (3rigHO
3 5.7.1.3). na po3paxyHKy MacoBOi BHUTpPaTH
BTOPHHHOTO

MOBITPS BUKOPHUCTOBYIOTHCS

54

composition, to the chimney outlet.

For consideration of the secondary air, a
secondary air mass flow shall be added to the
flue gas mass flow. The mixed temperature and
the composition of the secondary air/flue gas
mixture behind the secondary air inlet shall be
calculated from the temperature and composition
of the flue gas and of the secondary air. For the
additional calculation, the physical properties
(cp, R, ya, Tp, Aa) dependent on the

composition of the flue gas-secondary air

mixture shall be calculated.

The calculation, assuming a chosen secondary
air flow, shall be carried out repeatedly until the
operational requirements are fulfilled or until the
surplus draught is exhausted (Pz = Pz or Pzmax
= Pzemax)-

In the case of gas fire heating appliances with a
draught diverter, only the secondary air in
addition to the scheduled flue gas mass flow

shall be considered.

6.3 Basic values for the calculation of
secondary air

6.3.1 General

The temperature of the secondary air Ty, shall
be taken as the ambient temperature of the air of
the space from which the air is taken.

For the check of the temperature requirements
the external air temperature shall be calculated
using T = Ty, (see 5.7.1.3). In order to calculate
the secondary air mass flow the ambient

temperature values of 5.7.1.3 for validating the



3HAYEHHS TeMIepaTypu OTOYYIOYOro MOBITPS,

3a3HayeHi B 5.7.1.3, 3 ypaxyBaHHSIM BHMOT IO

TeMIIeparTypi.
6.3.2 3MimaHi po3paxyHKH
IToTik wMacu Ticas 3MINIyBaHHS  TIOTOKY

BTOPUHHOTO TIOBITPSL 7ty OOYHUCIIOETHCS 32

dhopmyIoIO:

my=m+ mn,

temperature requirement shall be used.

6.3.2 Mixing calculations
The mass flow after admixture of secondary air
riy shall be derived from the following formula:

KI/C. 47

Temneparypy numoBHX rasiB micist 3mimyBanus The flue gas temperature after admixture of

3 BTOpPMHHHUM TMOBITpsM Ty oOuuciioroTh 3a Secondary air Ty shall be derived from the

bopmyIIoIO:

m . cpp -

Ta + myL

following formula:

©ConL ¢ T

Tu =

m . Cop + My -

Konnenrpanito 06’emy CO; 1 HpO micns
JIOIaBaHHS BTOPUHHOTO TIOBITPS OOUYHCIIOIOTH

3a GOpMYIIOI0:

c
pNL
, K

(48)
The concentration by volume of CO, and H,O
after admixture of secondary air shall be derived

from the following formula:

- R-[100-o(H,0)] -o(cO,)

O'[CO ) =
S - R-[100-o(H,0)] + iy - A, -[100—U(H20)NL}
% (49)
i-R-o(H,0) + My A -o{H,0)
H,0) =
olHz0), m-R+ iy - R,
| % (50)

Bmict BoasHOT mapu BTOPUHHOIO TOBITPA

npuiimaetecss  3a  1,1%. Jlane 3HaueHHsA
BiamoBimae 60 % BIMHOCHOT BOJIOTOCTI TIpHU
temriepatypi 15 °C.

ne:

CpA — IIHTOMa TEIUIOEMHICTh JAUMOBHX rasis

nepe  JOJaBaHHSAM  BTOPHHHOTO  TIOBITpS,
JIx/kr K;
CpNL — IIUTOMA TEIUIOEMHICTh BTOPHHHOIO

noBiTps, Jx/kr -K;

M — MacoBa BHTpaTa JMMOBHX Ta3iB mMepen

The water vapour content of the secondary air
may be taken as 1,1 %. This value corresponds

to 60 % relative humidity at 15 °C.

Where

Cpa IS the specific heat capacity of the flue gas
before admixture of secondary air, in J/(kg-K);
Cone IS the specific heat capacity of the
secondary air, in J/(kg-K);

m is the flue gas mass flow before admixture of
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JIOJTaBaHHSIM BTOPUHHOTO TIOBITPSI, KI/C;

Al — MacoBa BUTpaTa TUMOBHX Ta3iB IiCIs
JI0JIaBaHHsI BTOPUHHOTO MOBITPS, KT/C;

FINL — MacoBa BHWTpaTa BTOPHUHHOIO IOBITPS,
Kr/c;

R — rasoBa crama JUMOBHX Tra3iB Tepen
JI0JJTaBaHHSAM BTOPHHHOTO MOBITps, J[x/kr -K
R_—raszoBa crana nositps, JLx/kr: K;

Ta — Temmeparypa JHMOBHX Ta3iB Iepen
JI0JIaBaHHSIM BTOPUHHOTO MOBITps, K;

Tm — Temmeparypa JOWMOBHX Ta3iB MiCIs
JI0JIaBaHHsI BTOPUHHOTO MOBITPs, K;

TnL— TeMIiepatypa BTOPUHHOTO TOBITps, K;
0(CO,) — kourentpaiiist 0ocsary CO, aumoBux
ra3iB Imepeja J10JIaBaHHSIM BTOPHHHOTO TOBITPS,
%

0(CO2)m — xoHIeHTpaitisi 0ocary CO, aumMoBUX

ra3iB Micys 10JAaBaHHS BTOPHHHOTO MOBITPA, %

o(H,0) — xonuentparttiss oocsry H,O (BomsHa
mapa) JIMMOBHX Tra3iB Tepen J0JdaBaHHIM
BTOPUHHOTO MOBITPsI, %

o(H,0)m — xonnentparis oocsary H,O (BoasiHa
mapa) JAUMOBHX Ta3iB  TICIAS  JOJaBaHHS
BTOPUHHOTO MOBITPsI, %

o(H,O)ne — e konmenTparisi obcsry HO

(BoasiHA Mapa) BTOPUHHOTO NOBITPs, %

6.4 Tucku
6.4.1 AepoauHaMiuHUR omip HpW mopadyi
BTOpPHUHHOTO MOBITPs (PeNL)

Hns

bakTuuHUH

Miclb 0€3 BEHTWIALIMHMX  OTBODIB,

aepoAMHAMIYHUK  omip mojaadyi

BTOPUHHOTO  moBiTpS  Ppye 1 yMOBHa

TEIUIONPOYKTUBHICTh ~ OOYHCIIOIOTBCS  3a
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secondary air, in kg/s;
iy 1S the flue gas mass flow after admixture of
secondary air, in kg/s;

mn IS the secondary air mass flow, in kg/s;

R is the gas constant of the flue gas before
admixture of secondary air, in J/(kg-K);

RL is the gas constant of the air, in J/(kg-K);

Ta is the temperature of the flue gas before
admixture of secondary air, in K;

Tm is the temperature of the flue gas after
admixture of secondary air, in K;

T is the temperature of the secondary air, in K;
o(COy) is the concentration by volume of CO, of
the flue gas before admixture of secondary air,in
%;

o(COy)wm is the concentration by volume of CO,
of the flue gas after admixture of secondary air,
in %

o(H,0) is the concentration by volume of H,O
(water vapour) of the flue gas before admixture
of secondary air, in %;

o(H,0)wm is the concentration by volume of H,O
(water vapour) of the flue gas after admixture of
secondary air, in %;

o(H20)n. is the concentration by volume of H,0O

(water vapour) of secondary air, in %.

6.4 Pressures

6.4.1 Pressure resistance for the air supply with
secondary air (PgnL)

For areas without ventilation openings the
effective pressure resistance for the air supply
PgnL With secondary air and nominal heat output

shall be derived from the following formula:



hopmyroro:

ae:

FiNL — MacoBa BUTpaTa BTOPUHHOTO TOBITPS,
Kr/C;

7l — MacoBa BHUTpaTa AMMOBHUX Ta3iB Iepes
J0JIaBaHHSIM BTOPHHHOTO MOBITPS, KI/C;

Pg — Ha/IMIIKOBUN THCK JIMMOBUX Tra3iB Ha
BXOJI B JUMOXiZ ©0€3 BTOPMHHOTO TIOBITPA
(3rimno 3 5.11.3);

B — BimHOIIEHHS MAacOBOI BHUTpPATH TOPIHHS
MOBITPSL JI0O MacOBOi BUTPAaTH JUMOBHX Ta3iB
(3rimno 3 5.11.3)

SIKIo MOBITPSL I TOPIHHS TOJAETHCS Yepes
BEHTWISIIMHI OTBOpH ab0 TpyOW 3 MOCTIHHUM
MOTIEPEYHUM TEPETUHOM T10 BCil TOBXKHHI, Py

00umCIoeThes 32 (HOPMYJIOHO:

Lg
Fene = Ses +| VWenL
Dpg

ne:

Dng — BHYTpIIIHIA €KBIBAJIEHTHUI JiaMeTp
BEHTWIALIIMHUX OTBOPIB a00 TOBITPOIPOBOIY
(3rigHo 3 5.11.3), m;

Lg — J1oBXHMHa BEHTWISIIHHHX OTBOPIB abo
noBiTporpoBoay (3riguo 3 5.11.3), m;

Seg — koedirieHT Oe3MeKu MOTOKY IS Tojaadvi
noBiTps (3rigno 3 5.11.3);

WpenL — MBUAKICTE TOHAYl  MOBITPS Y
BEHTWIAILIIMHUX OTBOpax abo MOBITPOMPOBOII 3
ypaxyBaHHSM BTOPUHHOTO MOBITPSI, M/C;

P — TYCTHHA TIOBITPSI TOPIHHA W BTOPHHHOTO
noBiTps (3rigHo 3 5.11.3), KT/M;

YsNL — KOGQIIIEHT TepTs HOBITPS TOPIHHA Y

NL

. N\1,5
m
-m

: Ia (51)
Where

i IS the secondary air mass flow, in kg/s;

m s the flue gas mass flow before admixture of
secondary air, in kg/s;
Pg is the effective pressure resistance of the air

supply without secondary air (see 5.11.3);

B is the ratio of the combustion air mass flow to

the flue gas mass flow (see 5.11.3).

If the air for combustion is conveyed through
ventilation openings or pipes with constant
cross-section over the length, Pgne shall be

derived from the following formula:

PB 2
+Z§B,n 17 WenL
n

Where

Dpg is the internal hydraulic diameter of the

, (52)

ventilation openings or combustion air pipe (see
5.11.3), inm;

Lg is the length of the ventilation openings or
combustion air pipe (see 5.11.3), in m;

Seg is the flow safety coefficient for air supply
(see 5.11.3);

Wene is the velocity in the ventilation openings
or combustion air pipes taking in account the
secondary air, in m/s

ps IS the density of the combustion and the
secondary air (see 5.11.3), in kg/m?;

Peni IS the coefficient of friction of the pipe of
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BEHTWIALIIMHUX OTBOpax abo MOBITPOMPOBOI 3
ypaxyBaHHSIM BTOPUHHOTO TOBITPSI;

Ylgn — cyma Koe(ilieHTIB MiCIIEBUX OHOPIB
nmojadi  MOBITPSA ISt

TOpIHHSA abo 'y

BEHTHIALIHUX oTBOpax (3rigHo 3 5.11.3).

BHU3HAYCHHA

Jos

BEHTWIALIIMHUX OTBOpax abo MOBITPONPOBOII 3

Koedimienta TepTA Yy
ypaxyBaHHSIM BTOPHHHOTO TOBITPS ¥eNL CJIIA
BukopuctoByBaru 5.10.3.3,

HIBUAKICTh TOBITPS Y BEHTHIALIHHUX OTBOpax
abo

MOBITPOTIPOBO/II 3 ypaxyBaHHSIM

BTOPUHHOTO TOBITPSI WgnL OOYMCIIOETBCS 3a

dbopmyoro:
W, =
BNL
AB
ne:
Ag — TUlOmIAa  TIOMEPEYHOTO  TEPEeTHUHY

BEHTHJIAIIIMHUX OTBOPIB a00 TMOBITPOIPOBOIY
(3rimmo 3 5.11.3)

M — MacoBa BHUTpaTa IUMOBHX Ta3iB Mepen
JI0JIaBaHHSIM BTOPUHHOTO TOBITPS, KI/C;

niNL — MacoBa BUTpaTa BTOPHHHOTO TIOBITPS,
Kr/c;
B -
MOBITPSL 0 MacoBOi BUTpaTH JAMUMOBHUX Ta3iB

(3rimno 3 5.11.3)

BIJTHOIICHHSI MacoBOi BUTPAaTH TOPIHHS

pPB — MOBITPSA AN TOpPIHHA |

BTOPUHHOTO MOBITPA (3rigHO 3 5.11.3), kr/m®

r'yCTUHa

6.4.2. HeoOximHa Tsira UIs MPHUCTPOIB IMOMAAdi
BTOpUHHOTO MOBITPst (PNL)
Tsary, HeoOXimHy [uIs peryisaropa Tiaru Py,

00YHCIIOITH 32 (hopMyIor0:

P
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NL = Ao Ay My +a2'rhr2~lL+SE ‘(1+§273)'

the ventilation openings or combustion air pipe
taking in account the secondary air;

> (s n sum of the coefficients of local resistance
of the ventilation openings or combustion air

supply (see 5.11.3).

Shall be used 5.10.3.3 for the determination of
the coefficient of friction of the pipe of the
ventilation openings or combustion air pipe
taking in account the secondary air ¥gn.

The velocity in the ventilation openings or
combustion air pipe taking in account the
secondary air wgny shall be derived from the

following formula:

B-m+my

B (53)
Where
Ag is the cross-section of the wventilation

openings or combustion air pipe (see 5.11.3);

m is the flue gas mass flow before admixture of
secondary air, in kg/s;

mn IS the secondary air mass flow, in kg/s;

S is the ratio of combustion air mass flow to the

flue gas mass flow (see 5.11.3);

ps IS the density of the combustion and the
secondary air (see 5.11.3), in kg/m?®.

6.4.2 Draught required for the secondary air
devices (PnL)

The draught required for the draught regulator
Pnu shall be derived from the following formula:

pM 2

wM
. Ila.

(54)



Tsary, HEOOXigHY AJIS TMPHUCTPOIO BIIBOIY TATH

PnL 06uunciooTs 3a hopMyInoro:

P,

NL

nm

Ie:

dp — OIIOpHA BEJIMYMHA PEryIsaTopa TIArd Ha

Bxoi, I1a;
a1 — BIAacHI 3HAYEHHS NPUCTPOIB MOMAAYi
BTOPUHHOTO  TOBITPS  (PEryasiTop  TATH)

(BigmoBigHo g0 Tabmmui B.7 momatka B),
[Ta/(xr/c);
a —

BJACHI 3HAYEHHS MPHUCTPOIB TOAadi

BTOPUHHOTO MOBITPS (PETYNIATOP TATH)
(BimmoBigHOo g0 Tabmuui B.7 momatka B),
ITa/(kr/c)%;

71 — MacoBa BUTpaTa TUMOBHUX Ta3iB,;

FiNL — MacoBa BUTpaTa BTOPUHHOTO IOBITPS,
KI/C;

Pw — MiHIManbHa TsTa 15 TeTUIoreHeparopa, [la

Sg— koeditieHT 6e3neKr OTOKY;

Wp — MIBUAKICTH CYMIIIl TUMOBHX Ta3iB MicCIs
JI0JIaBaHHs1 BTOPUHHOTO MOBITPSI, M/C;

oM — TYCTHHA CyMIilll JAMMOBHMX Tra3iB MiCiA
JI0JIaBaHHS1 BTOPUHHOTO MOBITPS, kr/m®

{ 2.3 — IHAWBITYAIbHUN KOEQIIIEHT OMOpPY IS
BXOJy BTOPMHHOTO MOBITPS ( BIMOBITHO 10

Ne 5 tabmuni B.7 nonarka B).

OnopHe 3HAYeHHS MOBITPS MPHUCTPOIO MOAayl
BTOPHHHOTO TIOBITPS «p BH3HAYAEThCA Ha
MiJCTaBl CyMH MiHIMadbHOI a00 MaKCHMalbHOI
TATH Juig TeruoreHeparopa Pw abo Pwmax 1
mojadi JAMMOBHUX Ta3iB J0 NPUCTPOIO MOjadi
BTOPUHHOTO TIOBITPSI.

Jlis

XapaKTEePUCTHKHU TeMIIepaTypu

. . N2
iy, +
=PW(—]

The draught required for the draught diverter
Pn shall be derived from the following formula:

, IMa. (55)

Where

ap is the reference input value of the draught
regulator, in Pa;

a; - Is the characteristic value for secondary air
devices (draught regulator) (see Table B.7), in

Pa/(kg/s)

ay Is the characteristic value for secondary air
devices (draught regulator) (see Table B.7), in
Pa/(kgls)?;

r 1S the flue gas mass flow;

my is the secondary air mass flow, in kg/s;

Pw is the minimum draught for the heating
appliance, in Pa;

Sk is the flow safety coefficient;

Wy is the velocity of the flue gas mixture after
admixture of secondary air, in m/s;

pom IS the density of the flue gas mixture after
admixture of secondary air, in kg/m3;

{ 2318 the individual coefficient of resistance for

secondary air inlet (see in Table B.7, Ne 5).

The reference input value of the secondary air
device ao shall be derived from the sum of
minimum or maximum draght for the heating
appliance Pw or Pwmax and for the flue gas route

to the secondary air device.

For the check of the temperature requirements
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3aCTOCOBYIOTH (hOopMyIn:

- g1 Pw+Prn<10

‘Pw+P|:V1210

- 1
JIJis  TepeBipKH  XapaKTEPUCTUKH THCKY IS

MaKCHUMaJIbHOI TATH BUKOPUCTOBYIOTH (hOpMyITy:

Ao = Pwmax + Prv1,

e:
Prv1 — QaxTuunuil aepoarHaMIiYHUN omip A

NaHOi JAUISHKA 3 €IHYBAJIbHOTO  JAUMOXOMY

nepes peryasatopom taru, 11a;

Pw — MiHIMaNbHA TATa I TEIUIOTCHEpaTOpa,
I1a;

Pwmax — MakCcHUMaJlbHa  TAIra  JIs
Terioreneparopa, Ila.

6.4.3 AepoauHaMiyHHI omip IS 3a7aHOI
TUISHKA 3’ €IHYBaJIbHOTO  TUMOXOJy — Tepen
HNPUCTPOEM BTOPHUHHOTO MOBITPs (Pry1)
DakTUYHUN aepOJMHAMIYHHMA Omip IS 3aaHOi
TOUISSHKU 3’ €IHYBAJIbHOTO JAMMOXOJYy Tepen

Prv1  BU3HaAYaeThCS

pPETYJIATOPOM  TATH
BiamoBigHo 10 5.11.2.

IpumiTka. SIKII0 perymnsaTop TSArH PO3TAIIOBAHUI y JUMOXOII,
CeKIisl JUMOXOIy 10 PETYIATOpa TSATH MOXKE PO3TIISAATHCS SK
OKpeMa JUISHKa 3 BUKOPUCTaHHSAM JaHUX, IO CTOCYIOTBCS
JAHOTO JUMOXOAY. Ppyy Ul IPUCTPOIB BiJBOAY TATW MOBHHHO

npuiiMatuce pisae 0.

6.4.4 XapaKkTepuCTUKN THCKY TP BUKOPUCTAHHI
BTOPUHHOTO MOBITPS

JUis  KOKHOI MacoBOI BUTpPaTH BTOPUHHOIO
MOBITPS MiHIMaJgbHAa TAra ab0 MaKCUMAaJbHO
JOMyCTHMA TATa, IO HEoOXigHAa Ha BXOII
IUMOBHX Ta3iB B muMoxix Pze a00 Pzemax
BHU3HAYAETHCS 1 JOPIBHIOE Ts31 B JaHiil Toulli Pz

a00 Pzmax.
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ao:10,

ao= Pw+Prv1,

the following equation is valid:

ITa. (56)

ITa. (57)

For the check of the pressure requirement for
maximum draught the following equation is
valid:

ITa. (57a)

Where

Prv1 IS the effective pressure resistance for that
part of the connecting flue pipe before the
draught regulator, in Pa;

Pw Is the minimum draught for the heating
appliance, in Pa.

Pwmax 1S the maximum draught for the heating
appliance, in Pa.

6.4.3 Pressure resistance for that part of the
connecting flue pipe before the secondary air
device (Prv1)

The effective pressure resistance for that part of
the connecting flue pipe before the draught
regulator Pgy1 shall be determined in accordance

with 5.11.2.

NOTE If the draught regulator is arranged in the chimney, the
chimney section up to the draught regulator can be treated as a
separate part using the data appropriate to the chimney. Pg,

shall be taken as 0 for a draught diverter.

6.4.4 Pressure requirement with secondary air

For each secondary air mass flow, the minimum
draught required or the maximum allowed
draught at the flue gas inlet into the chimney Pz
or Pzemax Shall be determined and compared with
the draught at this point Pz or Pzmax.

For the check of the temperature requirements



Hns

3aCTOCOBYIOTH (POPMYITY:

XapaKTepUCTUKU TeMIeparyp

the following equation shall be fulfilled:

Pz=Py-Pr- PL2 Pane + Pue+ Prv2 = Pze

I[J'ISI XApaKTCPHUCTUKU TUCKY JIA MaKCHUMaJIbHO1

TSATH 3aCTOCOBYIOTH (POPMYITY:

Pzmax = P - Pr < Pgne + P+ Prv2 = Pzemax, Tla

ne:

PgnL— Tsra, 110 HEOOXiaHA IS ITOAaYl MOBITPS
13 BTOpUHHUM TOBITpsiM, [1a;

Prv2 — dakTtuunuii acpoauHaMIYHUN OIIp IS
TaHOi  JTUISHKKA 3 €QHAHOI  TpyOW  mmicis
perynaropa Tsaru abo Micis peryisropa TATH
a00 MPUCTPOIO BiaBOAY TATH, [1a;

Py — Teopernyna Tsra, 110 BUHUKA€E BHACIIIOK
edexry numoxony, Ila;

PL— auHamiuynuit Tuck nositps, Ila;

PnL — Tsra, mjo HeoOXiHaA ATl pErymsiTopa TATH
abo npucTpiit BinBoay Tary, Ila

Pr — aepoaunamiunuii onip aumoxonay, Ila.

y ¢opmyrnax (58), (58a)

MOXYTbh BiJJpI3HATHCS Yepe3 Pi3Hi yMOBH.

Mpumitka. 3nauenHs Py T1a Py

JUia  perynaropa TATH, pO3TAlIOBAHOIO B
JTUMOXO/Il HaJ TOYKOIO BXOAY AMMOBHUX Ta3iB,
HEOOXI1THO TIEPEBIPUTH THUCK TICISI PETyasaTopa
TATH.
6.5 Temneparyphi BHMOI'H npu
BUKOPHUCTAHHI BTOPMHHOTI'O NOBITPA
TemnepaTypHi BHMOTM Ha BHXOJl JAUMOXOAY
CIIiJi mepeBipuTH BigmoBigHO 10 5.8 1 5.12 3
ypaxyBaHHSAM ¢bi3nyHIX XapaKTEpUCTHK
JTUMOBHX Ta31B - BTOPUHHOI MMOBITPSHOI CyMIIIIi.
7 METOJ PO3PAXYHKY JJIs1

3bAJTAHCOBAHUX IUMOXOJAIB

: Ia (58)
For the check of the pressure requirement for
maximum draught the following equation shall
be fulfilled:
(58a)
Where
Peni is the draught required for air supply with
secondary air, in Pa;
Prv2 Is the effective pressure resistance for that
part of the connecting flue pipe after the draught
regulator or after the draught diverter, in Pa;

Py is the theoretical draught available due to
chimney effect, in Pa;

P is the wind velocity pressure, in Pa;

Pne is the draught required for the draught
regulator or the draught diverter, in Pa;

Pr is the pressure resistance of the chimney, in

Pa.
NOTE The values of Py and Pg in Equations (58) and (58a) may

be different because the conditions may be different.

For a draught regulator which is located in the
chimney above the flue gas inlet, the pressure
requirement after the draught regulator shall be
proven.

6.5 Temperature requirement with secondary
air

The temperature requirement at the chimney
outlet shall be proven in accordance with 5.8 and
5.12 with the physical properties of the flue gas-
secondary air mixture.

7 Calculation method for balanced flue

chimneys
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7.1 3arajbHi HoJ10KeHHA

Po3paxyHOK BHYTpIIIHIX pO3MipiB  (TUIomIi
NEPeTHUHY)  JIUMOXOIIB 3  pO3PIHKEHHSIM
IDYHTYETbCS ~ HAa  HACTYHHHX  YOTHUPHOX
KpUTEPIAX:

— MiHIMaJIbHA TATA B TOYIII BXOJIy TUMOBUX Tra3iB
B JIMMOXIiJl TOBWHHA JOpiBHIOBaTH abo OyTu
OUTHIIIOD 3a MIHIMAJIBHY TATY HEOOXiTHY B
TOYIIl BXOJIy TUMOBHX Tra3iB B JUMOXII;

— MiHIMaQJIbHA TATA B TOYIII BXOJIy TUMOBUX Tra3iB
B JIMMOXIJl MOBWHHA JOpiBHIOBaTH ab0 OyTH
OLbIION 32 (PaKTUYHUN aepoAMHAMIYHUI OITIp
Ha BUXO/II IIaXTH MOBITPOIPOBOAY ;

— MakcUMallbHa TSATa B TOYI BXOAY JHUMOBHUX
ra3iB B JMMOXiJ TIOBHHHA JIOPIBHIOBATH a0o0
OyTH MEHIIOK 3a MAaKCHUMAIbHO JOIYCTHMY
TATY B TOYIl BXOJY JUMOBHX Ta3iB B JUMOXIiJ

— TeMmrepaTypa BHYTPILIHbOI CTIHKM Ha BUXOJI
TUMOXOJly TIOBMHHA JOpiBHIOBaTHU abo OyTu
OUIBIIOIO 32 TEMIIEPATYPHY MEXKY.

Po3paxyHok BHYTpilIHIX po3MipiB  (muIomi
MEepPEeTUHY) AMMOXOJIB 3 HAIMIIKOBUM THCKOM

Ha YOTUPHOX

IPYHTYETBCS

KpUTEPISIX:

HAaCTyITHUX

— MakCUMaJbHUN HAIUAIIKOBUA TUCK B TOYLI
BXOJly JMMOBHUX Ta3iB B JUMOXiJ TIOBHHEH
OLTBIIINM 3a

JOpiBHIOBaTH  a0o

Oyt
MaKCUMaJIbHUW TIEperaa TUCKY B TOYIll BXOIY
IAMOBHMX ra3iB B TUMOXII;

— MaKCUMaJIbHMM  HAUIMIIKOBUM THCK Yy
3’€IHYBAILHOMY €JIEMEHTI ¥ y JWUMOXOAl He
MOBUHEH  TEPEBUIIYBATH  PI3HUILIO  MIXK
HAJJIAITKOBUM THUCKOM 1 THCKOM OTOYYHOYOTO
MPUIUTUBHOTO TOBITPS;

— MIHIMAJIbHUNA HAIAIIKOBUA THUCK B TOYI
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7.1 General principles
The calculation of inside dimensions (cross
section) of negative pressure chimneys is based

on the following four criteria:

- the minimum draught at the flue gas inlet into
the chimney shall be equal to or greater than the
minimum draught required at the flue gas inlet
into the chimney;

- the minimum draught at the flue gas inlet to the
chimney shall be equal to or greater than the
effective pressure resistance at the outlet of the
air supply duct;

- the maximum draught at the flue gas inlet into
the chimney shall be equal to or less than the
maximum allowed draught at the flue gas inlet
into the chimney.

- the temperature of the inner wall at the outlet
of the chimney shall be equal to or greater than
the temperature limit.

The calculation of inside dimensions (cross
section) of positive pressure is based on the

following four criteria:

— the maximum positive pressure at the flue gas
inlet into the chimney shall be equal or less than
the maximum differential pressure at the flue gas
inlet into the chimney;

— the maximum positive pressure in the
connecting flue pipe and in the chimney shall
not be higher than the difference between the
excess pressure for which both are designated
and the pressure of surrounding supply air;

- the minimum positive pressure at the flue gas



BXOAY NIMMOBHX Ta3iB B JIWMOXiJ TOBHUHEH

abo OUIBIIMM 34

OyTH

MiHIMaJTbHUN TIEpernajy TUCKY B TOYIl BXOIY

JOPIBHIOBATH

JAMOBHX Ia3iB B JUMOXIT;
— TeMmImeparypa BHYTPIIIHBOI CTIHKM Ha BHUXOJI
IMMOXOAYy TOBHMHHA JOpPiBHIOBaTH abo OyTu

O1IIBIIIO0, HIXK TEMITepaTypHa MeXxa.

IIpumiTka. XapakTepuCTUKH TUCKY AT MaKCHMAaJbHOI TSATH UM
MiHIMaJbHOTO HAIJIMIIKOBOTO THUCKY - HEOOXimHi, y pasi
ICHyBaHHS MEXi MaKCHMaJbHOI TATH ISl TeIUIoreHeparopa 3

PO3PIKEHHIM a0  MIHIMaIBHHH  TIepemag  THCKY

TEIUIOTE€HEPaTOpa 3 HAJJIMIIKOBUM THUCKOM.

s mepeBipkd KpUTEpiiB, BUKOPUCTOBYIOTHCS

JIBA BUJIM 30BHIIIHIX YMOB:

—  pO3paxyHOK  MIHIMaIBHOI  TATH  Ta
MaKCUMAaJIbHOTO HAJIJTUIIIKOBOTO TUCKY
3MIACHIOETBCS 32 YMOB, IIO TOTYXHICTh

TUMOXOy € MiHIManbHOW (TOOTO BHCOKA

30BHILIHS TEMIIEpaTypa); a TAaKOX
—  pPO3paxyHOK  MakCHUMajJbHOI  TATH 1
MIHIMQJIBHOTO  HAJUIMIIKOBOTO  THCKYy  Ta

TEMIIEpPATypy BHYTPILIHBOI CTIHKU 32 YMOB, IO

BHYTPIIIHS ~ TeMmIeparypa  JUMOXOIy €
MiHIMaTbHOK  (TOOTO  HHU3bKA  3OBHIIIHA
TEMIIEPATYPA).

Jlnst poBeneHHsT PO3paxyHKy, 30ajaHCOBAaHUUN

IIUMOX1/] Ta MOBITPOTIPOBIJT HeoOX1IHO

po3minutu  Ha guistHKE  NSeg  ogHakoBoi
JOBKHMHU, MaKcuManbHa noBxkuHa 0,5 M. SKkiio
TEPMIYHUNA OMIp MK AUMOXOJIOM (IUMOXI1JHOIO
IIaXTOK) 1 TOBITPONPOBOJIOM  OUIBIIMI HIX
0,65 MZ'K/BT, TOAl MOMIA HA [OUIAHKH HeE
notpiouuit (Nseg =1).

3’eqHyBaIbHUNA JUMOXiJ Ta TOBITPOIPOBI
po3ainstoteest Ha NSegV 3’eqHyBanmbHI AUISTHKH

TUMOXOJy OJHAaKOBOi1 JoBxkuHU 0,5 M. Skmio

inlet into the chimney shall be equal or greater
than the minimum differential pressure at the

flue gas inlet into the chimney;

— the temperature of the inner wall at the outlet
of the chimney shall be equal to greater than the

temperature limit.

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

outside temperature).

For the calculation, a balanced flue chimney and
its air supply duct shall be divided into Nseg
chimney segments of equal lengths each with a
maximum length of 0,5 m. When the thermal
resistance between the chimney (flue duct) and
the air supply duct is higher than 0,65 m*K/W
then they need not to be divided into segments
(Nseg =1).

The connecting flue pipe and the connecting air
be divided

connecting flue pipe segments of equal lengths

supply pipe shall into NsegV
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TepMIYHUHT orrip MIDXK 3’ € THYBATbHUM

JUMOXOJIOM Ta TIOBITPOIPOBOOM OUTBIIHMIA HIX
0,65
notpiouuii (NsegV=1).

MZ'K/BT, TOJAI MO Ha [JUISHKA HE

7.2 BumMoru THCKY

Cnin nepesiputu criBBigHomenHs (1), (2a) Ta
(59), mns mumoxoxi 3 pospimkenasm (3), (5a),
(60) Tta (61) mIs TUMOXOMIB 13 HATUIIIKOBUM

THUCKOM, B YCIX MOXJIMBHX YMOBaxX poOOTH.

PZO SPZe:xcess_(PRB +PHB)

Pro + Pry < Pryexcess — I

Ie:
Pz — Tara Ha BX0OIi AUMOBHUX Ta3iB B JUMOXIJ,

I1a;

Pzo — HamIMIIKOBUI THCK B TOYIl BXOIY
JUMOBHX Ta3iB y aumoxin, [la;
Prs — aepoguHamiuHmii omip B  IIaxTi

oBiTponpoBoay, I1a;
Pug — TeopeTnyHa Tsra, 110 BUHHKAE BHACIIIOK
eQexTy 1axTu nosirponposoay, Ila;

Prv GbakTHUHUN  aepoJMHAMIYHMNA  OMip
3’eIHyBaIbHOTO umoxony, Ila;

P7 excess — MAaKCUMaJIbHO TPUTYCTUMHNA THUCK JIJIS
3’€IHyBaJIbHOTO AUMOXony, Ila

P2zVexcess — MaKCHUMaJbHO MPUITYCTUMHI THCK
JUISL 3’ €IHYBJIBHOTO quMoxonay, Ila

omip  aus

AepoauHaMiuHUN IIPUILIMBHOTO

noBiTpst Pg 004mcIIOeTHCS 32 HOPMYIIOHO:

By = Frp + A + Frpv + Amv

ae:
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each with a maximum length of 0,5 m. When the
thermal resistance between the connecting flue
pipe and the connecting air supply pipe is higher
than 0,65 m*K/W then the configuration need
not to be divided into segments (NsegV =1).

7.2 Pressure requirements

The relationships (1), (2a) and (59), for negative
pressure chimneys or (3), (5a), (60) and

(61) for positive pressure chimneys shall be

verified for all relevant operating conditions.

ITa. (59)
, ITa. (60)
ITa. (61)

where

Pz is the draught at the flue gas inlet into the
chimney, in Pa;

Pzo is the positive pressure at the flue gas inlet
into the chimney, in Pa;

Prs is the pressure resistance of the air supply
duct, in Pa;

Pys Is the theoretical draught available due to
chimney effect of the air supply duct, in Pa;

Prv is the effective pressure resistance of the
connecting flue pipe, in Pa;

Pzexcess 1S the maximum allowed pressure from
the designation of the chimney, in Pa;

P2vexcess 1S the maximum allowed pressure from
the designation of the connecting flue pipe, in
Pa.

The pressure resistance for the air supply Pg
shall be calculated using the following equation:

Ia. (62)

where



Ps — (akTHyHUN aepoIWHAMIYHHMKA  OITip
nocrayaHHs nositps, [1a;

Prg — aepoauHaMiyHHIA OMip MOBITPOIPOBOAY,
I1a;

Pug — TeoperuyHa Tsra, 1110 BUHUKA€ BHACIIIOK

edexTy maxTu nosirponposoay, Ila;

Prse — aepoauHaMiyHMid omip B  MIaxTi
nositponposony, [1a;
Puey — TeopeTMuHa TATa, MI0 BUHHUKAE

BHACIIIZIOK e(eKTy AUMOXOaY 3’ €IHYBAIBLHOTO
noBiTpornposoxy, I1a.

7.3 TemnepaTtypHi BUMOr"

HeoOximHo mepeBipuTH criBBigHOIICHHS (6) Ta
(7).

7.4 MeTonnka po3paxyHKy

Jlnist po3paxyHKy 3HaYeHb THCKY U TeMIiepaTrypu
y dopmynax (1),(2a),(3),(52),(6),(59),(60) Ta
(61)

OTPUMYIOTBHCA

3HAUYCHHS napaMeTpiB JAUMOBUX rasiB
5.5. Jlaui,

3a3HaueHl B 7.6, HEOOXIAHO OTpUMATH JUIs

BIAMOBIAHO IO

JTUMOXOTY, 3’€IHYBaJIbHOT'O JTUMOXO/TY,

3’€IHYBaJIbHOI TPyOH, MIAXTH MOBITPOIIPOBOLY.

Hns

BUKOPUCTOBYBATH

HOBHUX IUMOXO/IIB, HEOOX1IHO

MOTIEpEIHE  OPIEHTOBHE
3HA4YEeHHS PO3Mipy TUMOXOJTY.

Y 77 nmo 7.11 HajmaroTees poO3paxyHKH,

HEOOXIHI  JUIi  TPOBEIEHHS  OCTAaTOYHUX
TePMOMHAMITYHUX 1 aepoIMHAMIYHUX
po3paxyHkiB aumoxony. Y 7.7 dopmynu

BUKOPHUCTOBYIOTBCS ISl PO3paxyHKy OCHOBHHX

JTaHWX, HEOOX1IHUX IS MOANTBIITHX
pO3paxyHKiB.
Y 553 1 7.8 mnHaBemeHo Qopmynu s

PO3paxyHKiB OCHOBHHX Temmeparyp. Popmyna

TYCTUHH JUMOBHUX Ta3iB 1 MOro MIBHIKOCTI

Pg is the effective pressure resistance of air
supply, in Pa;

Prgs is the pressure resistance of the air supply
duct, in Pa;

Pyg Is the theoretical draught available due to
chimney effect of the air supply duct, in Pa;
Prayv IS the pressure resistance of the connecting
air supply pipe, in Pa;

Pygyv is the theoretical draught available due to
chimney effect of the connecting air supply

pipe, in Pa.

7.3 Temperature requirements

The relationships (6) and (7) shall be verified.

7.4 Calculation procedure

For the calculation of the pressure and
temperature values for the relationships of
equations (1),(2a),(3),(5a),(6),(59),(60) and (61)
the values of the flue gas data, characterised
according to 5.5 shall be obtained for the
appliance. The data specified in 7.6 shall be
obtained for the chimney, the connecting flue
pipe, the air supply duct and connecting air
supply pipe. For new built chimneys, a pre-
estimated value for the flue size should be used.
7.7 to 7.11 provide calculations needed to
finalise the chimney thermal and fluid dynamic
calculations. In 7.7 the equations provide the
calculation of the basic data which are needed

for further calculation.

The equations for the calculations of the relevant
temperatures are compiled in 5.5.3 and 7.8. The

equations for the density of the flue gas and its
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HaBezeHa B 7.9.

Meroauka, 3a3Hauena B 7.10 1 7.11,

BUKOPUCTOBYETHCA IJId BU3HAYCHHA BUMOT

moA0 THUCKY. Mertoauka, 3a3HadyeHa B 7.12,

3aCTOCOBYETHCS JUISt BU3HAUCHHS
XapaKTePUCTHKH TEMIIEPATypH.
BuszHaueHHs  THCKY W XapakTEPUCTUKHU
TeMIIepaTypu BUKOHYIOTHCS JIB1Yi:
- s YMOBHOI TEIUIONPOYKTUBHOCTI
TEIUIOTEHEePaTopa;

- ISt HaMEHIIOTO 3HAYCHHS
TEIUIONPOYKTUBHOCTI, 10 3a3HAYAETHCS

BUPOOHUKOM TEIIOreHepaTopa.

7.5 Ilapamerpum aAUMOBHX rasiB, IO
XapaKTepU3y0Th TeNJI0reHePaTop
[TapameTrpu IUMOBHUX rasis

TEIUIOTEHEPATOPa, PO3PAXOBYIOTHCS 3TiTHO
35.5.

7.6 OcHOBHI AaHi 171 pO3paxyHKY
OCHOBHI J1aHl PO3PaXOBYIOTHCS 3TITHO 3
5.6.
ExBiBanenTHa

HIOPCTKICTh AaXTH

MOBITPOIIPOBOLY I Ta  3°€JHYBAIbHOTO
MOBITPOIIPOBOAY gy 3a3HAYAETHCS BUPOOHUKOM
npoaykty. CepeaHi 3HaY€HHS IIOPCTKOCTI
BUKOPUCTOBYBAaHUX MarepiajliB MepepaxoBaHi B
tabmuui B.4 nonarky B.

Tepmiunuii omip maxtu nositpornposony (1/A)gs
Ta 3’€qHyBajgbHOro moBiTponpoBoay (1/A)gv
BkazaHo y 5.6.3. Y c¢opmyri (10) Dy -
eKBIBAJCHTHUI JiaMeTp BHYTPIIIHBOI MOBEpPXHI
Dris abo

IaXTH MOBITPONIPOBOIY

3’€THYBAIILHOTO MOBITPONIPOoBOAY Dhpigy.

7.7 OcHOBHI 3HAYEHHSA 1JIs1 PO3PAXyHKY
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velocity are compiled in 7.9.

The procedure in 7.10 and 7.11 shall be used to
validate the pressure requirement. The procedure
in 7.12 shall be used to validate the temperature

requirement.

The validation for pressure and temperature
requirement shall be conducted twice:

- for the nominal heat output of the heating
appliance and

- for the lowest value of the heat output range
which is indicated by the manufacturer of the
heating appliance.

7.5 Flue gas data characterising the heating
appliance

The flue gas data characterizing the heating
appliance shall be calculated in accordance with
5.5.

7.6 Characteristic data for the calculation

The characteristic data shall be calculated in
accordance with 5.6.

The mean value for roughness of the air supply
duct rg and the connecting air supply pipe rgy
should be the

manufacturer. The mean values of roughness of

obtained  from product
materials normally used are listed in Table B.4.

The thermal resistance of the air supply duct
(1/A)s and the connecting air supply pipe
(1/A)gy can be determined as described in 5.6.3
for chimneys. In Equation (10) Dy is the
hydraulic diameter of the inside of the air supply
duct Dyig or of the connecting air supply pipe

Drigv.

7.7 Basic values for the calculation



7.7.1 TemnepaTypu noBITps
7.7.1.1 3aranbHi MOJIOXCHHS
st TMMOXOIiB, IO MPOXOAATH Kpi3b HArpiti
CITi

TIISTHKH, BU3HAUYUTH PI3HULIO MIDK

TEMIIEPATypoI0  30BHIIIHBOTO  MOBITpS U

TEMIIEPATYPOI0 OTOUYIOYOTO MOBITPSL.

7.7.1.2 TemmepaTypa 30BHIIIHHOTO MOBITPS
(Tu)

AepoIMHAMIYHUI OIp CIiJg pO3MVBIIATH  SK
TEeMIepaTypy 30BHIIIHBOTO MOBITPS 7 uis
ONAJIOBAJIbHUX CHUCTEM 1 BH3HAYaTH 3
BUKOPHUCTAHHSIM:

T =28815 K (t. = 15 °C) anst po3paxyHKy
MiHiIMaJIbHOT TATH

qu MaKCUMaJIbHOI'O

HaJJIUIIKOBOI'O TUCKY pu HaI[XOI[)KeHHi

IAMOBHMX Ia3iB B TUMOXI;

T L =258,15 K (t. = 15 °C) anst po3paxyHKy

MaKCHMaJIbHOT TITH 91 MiHIMaJbEHOTO
HAJJIAIITIKOBOTO  THCKY TP  HAIXOJPKCHHI
IUMOBHX ra3iB B JUMOXIJI.

Tamm 3HAYEHHS s n MOXYTh

BUKOPUCTOBYBATHUCS Ha MiJICTaBl 3aTBEPKEHHIX
HaIlOHAIBHUX JaHUX.

7.7.1.3 Temneparypa otouyrouoro moBitps (Ty)
Jlst

MIHIMAJIBHOL

nepeBipKu BIJIMOBIAHOCTI THUCKY

TATH qu MaKCUMaJILHOTO
HaJTUIIIKOBOTO THUCKY, 3HAYEHHS TeMIIepaTypu
OTOYYIOYOTO TIOBITPS TOBUHHO CTAHOBUTHU T =

TL. Jns mepeBipkH BiJIMOBIIHOCTI THCKY Ta

MIHIMAJILHOTO HAJJIMIIKOBOTO  THCKY 1
BIJIMOBIAHOCTI] TEMIIEpaTypH,
BHKOPHUCTOBYIOTHCSI HIDKYE 3a3HadeHl

MOKAa3HUKH TEMIIEpaTypu OTOYYIOYOTO IMOBITPS

Tu:

7.7.1 Air temperatures

7.7.1.1 General

A differentiation shall be made between the
external air temperature and the ambient air
temperatures for chimneys which pass through
heated areas.

7.7.1.2 External air temperature (T|)

To check that the pressure requirement has been
met the external air temperature T, for heating

systems is normally calculated using:

T =288,15 K (t_ = 15 °C) for the calculation of
minimum draught or maximum positive

pressure at the flue gas inlet into the chimney.

T . =258,15 K (t L = 15 °C) for the calculation
of maximum draught or minimum positive

pressure at the flue gas inlet into the chimney.

Other values for T. may be used based on

national accepted data.

7.7.1.3 Ambient air temperature (T)

To check that the pressure requirement for the
minimum draught or maximum positive pressure
has been met the ambient air temperature T, =

T L shall be used. To check that the pressure
requirement for the maximum draught or
minimum positive pressure and the temperature
requirement have been met the following values

for ambient air temperatures T, shall be used:
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T

w = T

T =288,15 K
T =293,15 K
Tul = Tuco

T, =273,15 K

Tam 3HAYCHHS IS Tuwo MOKJIUBO

BHKOPHCTOBYBAaTH Ha TIJCTaBl 3aTBEPKEHUX
HALlOHAJILHUX JAaHUX.
bi (K

Tw — Temmeparypa OTOYYIOYOTO IMOBITpS Ha

BUXOJI1 AUMoxony, K;

Tuw — TemmepaTypa OTOYYIOYOTO IOBITPS
KotenbHi, K;
Tuh — TeMmmepaTypa OTOYYIOUOTO TMIOBITPS B

OMaTIOBAJIbHUX NpUMIiIIEHHX, K;
Ty — Temmeparypa OTOYYIOYOI'O MOBITPS IS
TUISTHOK MIPHIIETIIMX 110 Oymismi, K;

Tw — TemmepaTrypa OTOYYIOUOTO IMOBITPSI HE
OTaTIOBAJILHUX JUISHOK ycepenuHi OynuHky, K;
7.7.2 Tuck 30BHIIIHBOTO TOBITPs (PL)

[HI1i 3HAYeHHS PO3PaXOBYIOTHCS 3TiMHO 3 5.7.2
1o 5.7.6 Ta 5.7.8.

7.8 BusHaueHHs TeMneparyp

7.8.1 HexoHueHTpu4Hi (OKpeMi) JUMOXOAN
Sxmo TepMiuHMN OMIp MK JUMOXIJTHOIO
IIaXTOK Ta IIaXTOI0 MOBITPONPOBOAY OLIBIIMIMA
HbK 0,65 M°-K/BT, BH3HAYEHHS TEMIIEPATYp
JMMOBUX Ta3iB Ul OKPEMHUX IIAXT MPOBOIUTHCS
3rimHo Tabmuil 5. Temmeparypa NPHUILTUBHOTO
MOBITPSI 1 TeMIeparypa ycepeauHl MOBITPSHUX
IIaXT Ma€ OyTH OJHAKOBOIO 3 TEMIIepaTyporo
30BHIIIHBOTO MOBITPSI.

B iHmomy Bumaaxky, BH3HAa4YeHHsS TeMIEpaTyp

pO3paxoByeThCs, 3riaHO0 3 7.8.2 abo 7.8.3.
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(two = 1)

(t = 15°C)
(1 = 20 °C)
(tu1 = tuo)

(tw = 0°C)

Other values for T,, may be used based on

national accepted data.

Where

Tuo IS the ambient air temperature at the chimney
outlet, in K;

Tw is the ambient air temperature for boiler
room, in K;

Tun is the ambient air temperature for heated
areas, in K;

Tul
external to the building, in K;

is the ambient air temperature for areas

Tw IS the ambient air temperature for unheated
areas inside the building, in K;

7.7.2 External air pressure (pL)

Other basic values shall be calculated in
accordance with 5.7.2t0 5.7.6 and 5.7.8.

7.8 Determination of the temperatures

7.8.1 Non-concentric (separate) ducts

When the thermal resistance between the flue
duct and the air supply duct is higher than 0,65
m?-K/W the determination of the temperatures
of the flue gas for separate ducts shall be
5. The
temperature of the supply air within the air ducts
shall

temperature.

calculated according to Clause

be taken equal to the external air
Otherwise the determination of the temperatures
shall be undertaken in a similar way as described

in7.8.20r7.8.3.



7.8.2 KoHIIEHTpHUYHI TUMOXOIH — PO3PaXyHOK
IPYHTYETBCSL Ha MONPABKOBOMY KOEQIIIEHTI IS
TETJIOBOTO BUIPOMiHIOBAHHS

7.8.2.1 3aranbHi MOJI0KEHHS

JUis BU3HAUYEHHS XapaKTEPUCTHK TUCKY JUIS
KOHIICHTPUYHHUX IMMOXO/IiB, BUKOPUCTOBYETHCS
PO3paxyHOK MPH TEMIIEPATypPHii piBHOBA3I.

Jns  po3paxyHKy

KOHIOCHTPUYHOMY

3HaYeHb TeMIlepaTypu B

JTUMOXO/T1 ciin

BUKOPHUCTOBYBATH ITEPAIlifHIIA METO/I.
PekoMeHayeTbCsl  pO3IIOYATH  PO3PaXyHOK 3

nepuoi  TUISTHKK 3’ €IHYBAJIbHOTO  €JIEMEHTY

J = 1, BUKOPHCTOBYIOUH TIONEPEIHE OPIEHTOBHE

S3HAYCHHA UId TEMICpATypu  MMPUINIMBHOI'O

MOBITPS Ha BUXO/I KOHLEHTPUYHOTO

MOBITPOIIPOBOY ToBv,1-

ToBvi1 BHU3HAYAETHCS

Toni MOBTOPHO,
BUKOPHUCTOBYIOUH (hopmyny HaBeaeHy y 7.8.2,

IIOKH BHU3HAYalOThCA HaCTyrIHi YMOBH:

TeB,Nseg - TL <€

Ie:
Togv,1 — TEMIIEpATypa MPUILIUBHOTO TOBITPSI HA
BHUXO/II TUISTHKA 1 3’ € THYBAJILHOTO
noBiTpornposoxay, K;

TeB,Nseg — TemIepaTypa HPUILTUBHOIO MOBITPS
Ha Bxoi autsiHku qumoxony Nseg, K;

T — TemnepaTypa 30BHIIIHbOTO MOBITPs, K;

Ty — Temmeparypa OTOUYYIOUOTO TMOBITPS Ha
BUXOJI AEMOXoy, K;

Nseg — KimbKiCTh MUISHOK JUMOXOMY, SIKi
BHKOPHUCTOBYIOTHCS Y PO3PaxXyHKY;

¢ wmakcumanmbHa Tmoxubka y K 1 Moxke
npunyckarucs < 1 K.

7.8.2.2

Temnepatypu y  3’€IHYBaJIbHHUX

7.8.2 Concentric ducts — calculation based on

a correction factor for heat radiation

7.8.2.1 General

For concentric ducts, also the values to satisfy
the pressure requirements shall be used for
calculating for temperature equilibrium.

For the calculation of the temperature values in a
concentric duct an iterative procedure is
necessary.

It is recommended to start the calculation at the
first connecting flue pipe segment j = 1 using a
pre-estimated value for the temperature of the
supply air at the outlet of the concentric

connecting air supply pipe Togv,1.

Then Togyv,1 shall be searched iteratively using
the equations in 7.8.2 until the following

conditions are fulfilled:

K (63)
where
Tosv,1 IS the temperature of the supply air at the
outlet of the connecting air supply pipe segment
1,inK;
Ter,Nseg 1S the temperature of the supply air at the
inlet of the chimney segment Nseg, in K;
T, is the temperature of the external air, in K;
Tyo IS the ambient air temperature at the chimney
outlet, in K;
Nseg is the number of chimney segments used in
the calculation;
& is the maximal convergence error in K and
shall be taken as < 1 K.
7.8.2.2 Temperatures in the connecting flue pipe
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eJIeMEeHTaxX Ta JTUITHKAaX MOBITPOTIPOBOILY

SIKmo TepMiuHME oOmip MK 3 €IHYBaJbHUMH
eNeMEHTaMH Ta JUISHKAMH 3’ €JIHYBaJIbHOTO
MOBITpONpOBOAY Oinbmi HiXK 0,65 m>-K/Br,
TOJI TEMIIEpaTypu pPO3PaxOBYIOTHCS 3TiAHO 3
tabmumero 5.  BpaxoByeTbcs — momepenHe
3HAQUEHHS TEMIIEpaTypu NPHUILIHBHOTO IOBITPS
Ha IITHKHA

[Mo4aTKy 3’ €IHYBAJIbHOT'O

noBitponpoBony j = NsegV Teg,nsegy  3aMICTh
TeMIepaTypy Ha KiHII AUITHKA 3’ €JHYBAIBHOTO

noBitponpoBony j = 1 Tog 1 (3rigno 3 7.8.2.1).

B iHmoMy BuUNalIKy, BU3HAYCHHS TEMIIEPATYP
3’€HYBAJILHOTO  €JIEMCHTY  PO3PaXOBYETHCS
HACTYITHUM YHHOM:

TemmepaTypa AMMOBHX ra3iB Ha BXOJI IUISHKA
3’€IHYBAJIbHOI'O €JIEMEHTY, TOOTO Ha MOYaTKy

nepIioi JUISHKH 3’€THYBAILHOTO €JIEMEHTY | =

1 Tev,1:

Teva=Tw K.

Temneparypa JIUMOBHX Ta3iB Ha TOYaTKY

JUTSHKH 3’ €THYBIBHOTO eleMeHTy j > 1 Te,j:

TeV,j =T

ae:
Tev,j— TeMmnepaTypa AMMOBHUX ra3iB Ha IOYaTKY

JUISTHKY 3’ €THYBAILHOTO eleMeHTy j, K;

Tw — Temmeparypa AMMOBHMX Ta3iB Ha BUXOJI
Teruioreneparopa, K;

Tovj — TemmepaTypa OMMOBHMX TIa3iB Ha KIHIII
TISHKY 3’ €IHYBaIBHOTO eneMeHty |, K.

Mae 3HA4YCHHS

BpPaxoOBYBAaTHUCsl  IONEPETHE

TEeMIIepaTypy TNPHUIUIMBHOTO TOBITPS Ha KiHII
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V,j-1 K

and connecting air supply pipe segments
When the thermal resistance between the
connecting flue pipe and the connecting air
supply pipe is higher than 0,65 m?-K/W then the
temperatures in the connecting flue pipe and the
connecting air supply pipe shall be calculated in
accordance to Clause 5. Then the temperature of
the supply air at the beginning of the connecting
air supply pipe segment j = NsegV Teg,nsegv has
to be pre-estimated instead of the temperature at
the end of the connecting air supply pipe
segment j = 1 Tog 1 (See 7.8.2.1).

Otherwise the determination of the temperatures
in the connecting flue pipe and in the connecting
air supply pipe shall be undertaken as follows:
The flue gas temperature at the connecting flue
pipe inlet, that means the beginning of the first

connecting flue pipe segment j = 1 Tey,1 iS:

(64)
The flue gas temperature at the beginning of the

connecting flue pipe segments j > 1 Te,; is:

, (65)
Where
Tev,j Is the temperature of the flue gas at the
beginning of the connecting flue pipe segment j,
in K;
Tw is the temperature of the flue gas at the outlet
of the appliance, in K;
Tov,j is the temperature of the flue gas at the end
of the connecting flue pipe segment j, in K.

The temperature of the supply air at the end of

the connecting air supply segment j = 1 Tyg 1 has



TUISHKA 3’ €HYBaIbHOTO eneMeHTy =1 Tog:

(3rigno 3 7.8.2.1).

Hpumitka 1. Takok MaOTh BPaXxOBYBaTUCS XapaKTCPHCTUKH
TeMIIepaTypu JUMOXO/Y, TEMIIEpaTypa MPUILIMBHOTO NOBITpS Ha
KiHII JIUISHKA 3’€IHyBaJdbHOro HOBITpompoBony j = 1 Togyy
SKIIO BUPOOHHUKOM HaJlaHa MaKCHMaJlbHA TeMIIepaTypa MOBITps

Ha BXOJi TeIJIOreHepaTopa.

Temneparypa NpUILUIUBHOTO TOBITPS Ha KIHIII

OULIHOK ~ 3’€HYyBAIBHOTO  IOBITPOIPOBOIY
noBiTps | > 1 Togj

T

ne:

Tosj — Temmeparypa NPHUIIMBHOTO IIOBITPS Ha
KIHII JTUSTHKY 3’ €THYBAJILHOTO IOBITPOIIPOBOIY
I K

Tepj — TeMmepaTypa NPUIUIMBHOIO IOBITPS Ha
MOYaTKy TUTSTHKA 3’€HYBaJIBLHOTO
nositponposony j, K.

TemmepaTypa TuMOBHUX Ta3iB Ha KIiHI IUISHKA
KOHIIEHTPHYHOTO 3’€HYBAJHHOTO JUMOXOMAY |

Tov,j oOuHCIIOETBCA 33 POPMYIIOIO:

oBV,j =TeBv,j-1

to be pre-estimated (see 7.8.2.1).

NOTE 1 In addition to checking the temperature requirement of
the chimney, a check of the supply air temperature at the end of
the connecting air supply pipe segment j = 1 T,y ; may also be
undertaken if there exists a maximum air inlet temperature for

the heating appliance given by the manufacturer.

The temperature of the supply air at the end of

connecting air supply pipe segments j > 1 Tog;

K. (66)

where

Tos] is the temperature of the supply air at the
end of connecting air supply pipe segment j,

in K;

Tegj is the temperature of the supply air at the
beginning of connecting air supply pipe
segment j, in K.

The flue gas temperature at the end of the
concentric connecting flue pipe segment j Toy

shall be calculated using the following equation:

(Z‘Kv,j)' (Z_KBV,j)'TeV,j + 2'KV,j'(EV,j'TeV,j _2'T0BV,j+KBVJ'TuV,j)

ToV,j =

Ev~_

s

pazoM 3

ne:

Tovj — TemmepaTypa AMMOBMX Ta3iB Ha KiHII
JUISHKY 3’ €THYBaJIbHOTO auMoxony |, K;

Tevj — TemmepaTypa AMMOBHX ra3iB Ha HOYaTKy

TISHKY 3’ €IHyBaJIbHOTrO aumoxoxny |, K;

Tosv] — Temmeparypa MPUIUTMBHOTO TOBITPsI Ha

R+Kvy,;)2-Kvg ) -

2Ky, By, LK (67)
_ Moy,

Mmp - C .

where

Tov,j is the temperature of the flue gas at the end
of connection flue pipe segment j, in K;

Tev, is the temperature of the flue gas at the
beginning of connecting flue pipe segment j,

in K;

Togvj is the temperature of the supply air at the
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KIHIIl JUISSHKY 3’ €HYBAJIBHOTO MOBITPOTIPOBOTY
K

Tuvj — TemmepaTypa OTOYYIOYOIO IOBITpS Ha
JIAHI 3’ €HYBaIbHOTO qumoxony j, K;

Kv,j — Koe]iLl€HT OXOIOKEHHS JUITHKU
3’€THYBAJILHOTO uMoxony J, K;

Kevj — KoedillieHT OXOJOMKEHHS IUISTHKU
3’€IHYBaJILHOTO TOBiTpOIIpoBOay |, K;

nil — MacoBa BTpaTa TMMOBHX Ta3iB, K;

Cpv,j — INTOMA TEIUIOEMHICTh JMMOBHX Ta3iB Ha
JUISHII 3’ €THYBaIBHOTO quMoxony j, K;

7il g — MacoBa BTpaTa MPHUILTUBHOTO MOBITps, K;
CpBv,j — IHMTOMA TEIUIOEMHICTh IPHUIIMBHOIO
MOBITPS Ha IAHIN 3’€JHYBaJIbHOTO
nositponposoxy j, K;

E vj — TemnoeMHicTh MOTOKIB MK JUMOBUMHU
razaMu Ta TOBITpAM ISl TOPIHHS Ha JUISHII
3’€IHYBAJILHOTO TUMOXoxay |, K;

TemmepaTypa IPUITUBHOTO MTOBITPS HA MTOYATKY

JUISHKY 3’ €JIHYBaJIBHOTO IMOBITPOIPOBOAY |

Tepv,j OOUNCITIOETHCS 32 (OPMYIIOHO:

T,
V.Jj
ae:
TeBvj — TemIepaTypa MPUIIMBHOTO IMOBITPS Ha
MIOYaTKy TUISTHKH 3’€JHYBaJIbHOTO
nositponposony J, K;
Tevj — TemrepaTypa AMMOBHX ra3iB Ha IOYaTKy

JUISTHKY 3’ €THYBAJILHOTO TuMoxony J, K;

Tovj — TemmepaTypa JMMOBUX Tra3iB Ha KiHII

TUISHKY 3’ €IHYBaIBHOTO AuMoxony |, K;

ToBv,j — Temmeparypa nojaui MOBITPS Ha KiHII
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end of the connecting air supply pipe

segment j, in K;

Tuv;j is the temperature of the ambient air of the
connecting flue pipe segment j, in K;

Ky is the coefficient of cooling of connecting
flue pipe segment j, in K;

Kav,; is the coefficient of cooling of the
connecting air supply pipe segment j, in K;

rm is the mass flow of the flue gas, in K;

Cpv,j I the specific heat capacity of the flue gas
in connecting flue pipe segment j, in K;

m g is the mass flow of the supply air, in K;
Cpav,j IS the specific heat capacity of the supply
air in connecting air supply pipe segment j,

in K;

E v, is the heat flux ratio between the flue gas
and the combustion air in the connecting

flue pipe segment j, in K;

The supply air temperature at the beginning of
the concentric connecting air supply pipe
segment j Tey; shall be calculated using

following equation:

2
eBv,; = Iev,j +Tov,j —Tomv, _K_(TeV,j _ToV,j)

: K.  (69)

where

Tesv,j Is the temperature of the supply air at the
beginning of connecting air supply pipe
segment j, in K;

Tev, is the temperature of the flue gas at the
beginning of connecting flue pipe segment j,

in K;

Tov,j Is the temperature of the flue gas at the end
of the flue of the connecting flue pipe

segment j, in K;

Togvj is the temperature of the supply air at the



TUISHKY 3’ €IHYBaIBHOTO TOBIiTpOnpoBoay j, K;

Kvj — Kkoe(illi€eHT OXOJOMXKEHHS IUMOXOLY

TISHKY 3’ €IHYBaIbHOrO auMoxony j, K.
Mpumitka 2. opmynn HaBeeHI BUIIE BU3HAYAIOTh, IO
TEIIO0OMIH MOXeE NPHONU3HO PO3PaxXOBYBATUCS PI3HHUIICIO Y

3HAUEHHSX TEMIEpaTyp.

end of connecting air supply pipe segment j,
in K;
Ky, is the coefficient of cooling of the flue of

connecting flue pipe segment j, in K.

NOTE 2 The equations above are derived assuming that the heat
exchange can be approximately calculated from
the difference in mean temperatures.

Temmeparypa  mumoBHX  Ta3iB  crocoBHO The temperature of the flue gas averaged over
JIOBYKUHH TUISTHKA koHrentpuunoro the length of the concentric connecting flue pipe
3’ €IHYBAJILHOTO JTUMOXO/TY J Tmvj segment j Tmy; shall be calculated using the
OOYHUCITIOETHCS 32 (HOPMYIIOHO: following equation:

T _ TeV,j +T0V,j

: K. (70)

e: where
Tmvj — TeMmepaTypa OUMOBHX Ta3iB mo Bcii Tmy,jis the temperature of the flue gas averaged
JIOBXKHHI TIAHKA koHreHTpuuHoro over the length of the connecting flue pipe

3’€IHYBAJILHOTO TUMOXoxny |, K;
Tevj — TemIiepaTypa IMMOBHX ra3iB Ha MOYATKy

JUISHKY 3’ €THYBaJIbHOTO AuMoxoay |, K;

Tovj — TemmepaTypa AMMOBUX Tras3iB B KiHII
JUISHKY 3’ €THYBaJIbHOTO AuMoxoay |, K;

TemmnepaTypa TPUIUIMBHOTO TIOBITPSI MO BCIH

JOBXHHI TUTSTHKA KOHIIEHTPUYIHOTO
3’€HYBaJIbHOTO TMOBITPOIIPOBOAY I Ty,
00UHnCITIOETHCA 32 (OPMYIIOH:

Twpv,; =

bi (K

Tmev,j — Temneparypa OPUILIUBHOTO MOBITPS 110
BCI  JOBXKHWHI  JUISHKH  KOHIIEHTPHUYHOTO
3’€THYBAJILHOTO MOBITpOnpoBoay j, K;

Tegvj — TemmepaTypa IUISHKM IOBITpPS Ha

II0YaTKy TUISTHKA 3’€JHYBaJIbHOTO
nmositporposoxay j, K;

ToBv,j — Temmeparypa NPHUIIMBHOIO MOBITPS Ha

segment j, in K;

Tev, iIs the temperature of the flue gas at the
beginning of the connecting flue pipe segment j,
in K;

Tovjj is the temperature of the flue gas at the end
of the connecting flue pipe segment j, in K;

The temperature of the supply air averaged over
the length of the concentric connecting air
supply pipe segment j Tmgyv,j Shall be calculated

using the following equation:

_Tepy,; +Tony,j

2 . K (71)

where

Tmev; IS the temperature of the supply air
averaged over the length of the connecting air
supply pipe segment j, in K;

Tegv,j is the temperature of the supply air at the
beginning of connecting air supply pipe
segment j, in K;

Tosv,j is the temperature of the supply air at the
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KIHIIl JUISSHKY 3’ €HYBAJIBHOTO MOBITPOTIPOBOTY

J,y K.

7.8.2.3 Temneparypu y JOUMOXOII Ta Ha
JISTHKAX MOBITPOIIPOBOIY
Temmepatypa AMMOBMX Tra3iB  Ha  BXOIi

JTUMOXOJly, TOOTO Ha TOYATKy MEPIIOTl MiJITHKH

aumoxony j =1 Teq:

T 1 = Tov, NsegV

Temmneparypa IUMOBHX Ta3iB Ha IOYaTKY
RinaHKYE guMoxony J > 1 Tej:

T

e =T

0,j-1

ne:
Tej — TeMnepaTypa OUMOBHUX Ta3iB Ha HOYATKY
TUISTHKE quMoxony |, K;
TovNsegy — TemIlepaTypa AUMOBHX ra3iB B KiHIII
TUISIHKY 3’ eIHyBasibHOTO 1uMoxoay NsegV, K;
Toj — Temmeparypa OUMOBHMX Ta3iB B KiHIII
TinsHka aumoxony j, K.
TemmnepaTypa TPHUIUIMBHOTO TOBITPS Ha KIHII
JisHKY moBiTporpoBony j =1 Togs:

T oB,1 = T eBV,NsegV
Temnepatypa TPHUIUIMBHOTO TOBITPS B KIHIII
TITSHKY ToBiTponpoBoxy | > 1 Togj:

T, j-1

ToB,j =

ne:

Tosj — TemmepaTypa moAadl IPUILIMBHOIO
MOBITPS HA KiHII IUISHKY MOBiTpornpoBoay j, K;
TeBvNseg — TeMIIepaTypa MPHUIIMBHOTO MOBITPS
Ha MOYaTKy IUISTHKH 3’ €IHYBaJIbHOTO TUMOXOIY
NsegV, K;

Tesj — TemmepaTypa NPHUILIMBHOIO IOBITPS Ha

MOYaTKy JUISTHKY rmojadi mositps j, K.

74

end of connecting air supply pipe segment j,

in K.

7.8.2.3 Temperatures in the chimney and air
supply duct segments

The flue gas temperature at the chimney inlet,
that means the beginning of the first chimney
segment j =1 Te 1 Is:

K. (72)
The flue gas temperature at the beginning of the

chimney segments j > 1 Te; is:

K. (73)

where

Tej is the temperature of the flue gas at the
beginning of the chimney segment j, in K;
Tovnsegv 1S the temperature of the flue gas at the
end of the connecting flue pipe segment NsegV,
in K;

Toj is the temperature of the flue gas at the end
of the chimney segment j, in K.

The temperature of the supply air at the end of

the air supply duct segment j =1 Tog 1 iS:

K. (74)
The temperature of the supply air at the end of

air supply duct segments j > 1 TogjjiS:

K. (75)

where

Tog,j Is the temperature of the supply air at the
end of the air supply duct segment j, in K;
Tesvnseg 1S the temperature of the supply air at
the beginning of the connecting air supply pipe
segment NsegV, in K;

Tes is the temperature of the supply air at the

beginning of the air supply segment j, in K



Temneparypa AMMOBHUX Ta3iB B KIHI[ JUISHKH
KOHIICHTPUYHOTO TUMOXO/IY | TOJ- 00YHCITIOETHCS

3a hopmyoro:

) (Z—K’j)-(2—KB,j)-Te’j + 2K, (E

The flue gas temperature at the end of the
concentric chimney segment j T,; shall be
calculated using the following equation:

T ;=2 Tp;j+Kp; 'Tu,j)

To (2+KJ)‘(2_KB,]') ~2-K;-E; , K (76)
E - ‘"‘"Cp,j
pasoM 3 Ma Conj | (77)
- where
Toj — TemmepaTypa AMMOBUX ra3iB B KiHII T,jis the temperature of the flue gas at the end

JUISHKH | aumoxony, K;

Tej — TeMmepaTypa QMMOBHX T'a3iB Ha IOYATKY
TUIAHKY | tumoxoay, K;

Topj — TemmepaTypa MNPUIIIMBHOIO IOBITPS Ha
M0YaTKY JISHKY | oBiTponpoBoay, K;

Tuj — TemmepaTypa OTOYYIOUOIO IOBITpS
TTsHKA auMoxony j, K;

K, — KoeQilieHT OXOJO/KEHHS | IISHKH
IaXTH AUMOXOY,

Kgj — KoedilieHT OXONOMKEHHS MAUITHKA |
MOBITPOIIPOBOALY;

71 — MacoBa BUTpaTa AUMOBHUX T'a3iB, KI/c;

Cp,] — MUTOMAa TEIUIOEMHICTh JUMOBHX ra3iB Ha
ainstHIi J numoxony, Jhx/(kr-K);

nil g — MacoBa BUTpaTa MPUILUIMBHOTO MOBITPS,

Kr/c;

Coj — IHUTOMA TEIJIOEMHICTh IPUIIIMBHOIO
MOBITPA y  JOUISHIN ]  MOBITPOIPOBO.Y,
Jhx/(xr-K);

E,) — TemIoeMHICTh MOTOKIB MK JUMOBHMH
ra3aMM Ta TPUIUIABHUM TOBITPSAM B JUISHIN |
JTUMOXOJTY.

TemmepaTypa TPHUIUIMBHOTO  TIOBITPS  Ha
MOYaTKy MAUISHKH | TIOBITPONPOBOAY  Tegj

of the chimney segment j, in K;

Tej is the temperature of the flue gas at the
beginning of the chimney segment j, in K;

Tog,j Is the temperature of the supply air at the
end of air supply duct segment j, in K;

Tyj is the ambient air temperature of the
chimney segment j, in K;

K,j is the coefficient of cooling of the flue duct
of the chimney segment j ;

Kg, is the coefficient of cooling of the air supply
duct of the air supply duct segment j ;

m is the mass flow of the flue gas, in kg/s

cp,j Is the specific heat capacity of the flue gas
in the chimney segment j, in J/(kg-K);

m g is the mass flow of the supply air, in kg/s;

Cpg,j IS the specific heat capacity of the supply air

in the air supply duct segment j, in J/(kg-K);

E,j is the heat flux ratio between the flue gas and

the supply air in the chimney segment j.

The supply air temperature at the beginning of

the concentric air supply duct segment j Teg;
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00UYHnCITIOETHCS 32 (OPMYIIOHO:

2

2 K,J

TeB Te,j"'To ToB

g WS

ne:

Tep,j — TeMmepaTypa HNPUIIMBHOTO MOBITPS Ha
JUISHIN | TIOBITpOIIpoBoy, K;

Tej — TemmepaTypa JUMOBUX Ta3iB Ha IOYaTKy
JUISHKH | aumoxony, K;

Toj — Temmeparypa AMMOBUX Ta3iB B KIHIII
TUISHKA | mumoxony, K;

Togj — TemmepaTypa IpPUILUIMBHOTO IIOBITps Ha

KIHII IUISHKY | ToBiTporpoBoay, K;

K, — xoediieHT OXOJNIOMKEHHS IUISHKA |
numoxony, K.
Opumitka. Dopmynmn HaBedeHi BHIIE BHU3HAYAIOTh, IO

TEIUIOOOMIH MOXE MPHONU3HO PO3PAXOBYBATUCS PI3HUIICIO Y

3HAYEHHSIX TeMIIEpaTyp.

Temneparypa AUMOBHUX Ta3iB MO BCIA JTOBXKHUHI
TUISHKH ] KOHIIEHTPUYHOTO 3’ €HYBaIHHOTO

IUMOXOJY T j OOUUCITIOETECS 32 (POPMYIIOHO:

shall be calculated using the following equation:

] (Te,j_To,j)

, K.

where

(78)

Tesj is the temperature of the supply air at the
beginning of air supply duct segment j, in K;

Tej is the temperature of the flue gas at the
beginning of chimney segment j, in K;

Toj is the temperature of the flue gas at the end
of chimney segment j, in K;

Tog,j Is the temperature of the supply air at the
end of air supply duct segment j, in K;

K,j is the coefficient of cooling of the flue duct

of chimney segment j, in K.

NOTE The equations above are derived assuming that the heat
exchange can be approximately calculated from

the difference in mean temperatures.

The temperature of the flue gas averaged over
the length of the concentric chimney segment j

Tmj shall be calculated using the following

equation:
p TeytTo,
i 2
: K (79)
ne: where
T mj — TeMmepaTypa AMMOBHUX Ta3iB mo Bciit Tpj IS the temperature of the flue gas averaged

JOBXHUHI TUTSHKY | muMoxony, K;

Tej — TemmepaTypa IMMOBHUX Ta3iB Ha MOYATKY
JUISHKY | tumoxony, K;
Toj — Temmeparypa OUMOBHX Ta3iB B KIHIII
iKY | aumoxoay, K.
TemmiepaTtypa TpPUIUIMBHOTO TOBITPS TO BCil
JTUISIHKA |

JIOBXKHHI HOBITPONPOBOLY T

00UYHnCITIOETHCS 32 (OPMYIIOIO:
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over the length of the chimney segment j,

in K;

Tej is the temperature of the flue gas at the
beginning of the chimney segment j, in K;

Toj is the temperature of the flue gas at the end
of chimney segment j, in K.

The temperature of the supply air averaged over
the length of the concentric air supply duct
segment j Tmg; shall be calculated using the

following equation:



T

eB,j t1op,;

2 K (80)

ne: where

Twm,j =

Tmej — TeMmIeparypa IPHUIUIMBHOTO MOBITpst Mo Tmgj IS the temperature of the supply air
BCiil JOBXHHI JAUISIHKH | TOBiTpOipoBoay , K; averaged over the length of air supply duct

Tesj — TeMmmepaTypa IPHIUIMBHOTO MOBITPs Ha segment j, in K;

[OYaTKy JUISHKY | MoBiTpomnposoay, K; Tesj is the Temperature of the supply air at the
Tosj — Temmeparypa npummBHOro nomirps B beginning of air supply duct segment j, in K;
KIHI[ ITUISHKY | oBiTponpoBony, K. Tog,j Is the temperature of the supply air at the

end of air supply duct segment j, in K.

Pucynok 1 — Tlo3makm BeamuuH, ski Figure 1 — Definition of the symbols used for
BHKOPHCTOBYHOTHCS VIS PO3PAXYHKY. the calculation of concentric balanced flue
Puc[1]. systems
Dhas
Dhis
Dha
Dy (= Dni)
V- TN _Jl_'_"\'_'_’ [ /
N N g
N | N O /
N N _
LN %
IEEn P %
§ N T D _ -
N LN % é
N | N O % ?
N | 7o, N T, / % %
P N TN Z i Z
@as
(1/A)g  (1/A) |
aigj &ij
Key
1 numoxif (3 JTUMOBHUMH ra3aMH) 1 flue (with flue gas)
2 nuMoXinHa Tpyba 2 flue duct
3 mpoxig mpuruiMBHOro moBitpst (3 momadero 3 air supply passage (with supply air)
TOBITPS1) 4 air supply duct
4 MOBITPOIIPOBIiJ 5 ambient air

5 orouyroue MOBITPs

7.8.2.4 PospaxyHok koedirmienta oxonomkenns  7.8.2.4 Calculation of coefficient of cooling
Koedirmient oxomomkenns aumoxigHoi Tpyom The coefficient of cooling of the flue duct of the
ninaHkn ] 3’emHyBanbHoro gumoxony Ky connecting flue pipe segment j Ky; shall be

00YHCITIOETHCS 32 (POPMYIIOLO: calculated using the following equation:
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ky j-Uy-Ly

Kv,j=

ne:
Kvj — KoediLieHT OXOJOMKEHHS IUITHKU |
3’€JHYBaJILHOTO TUMOXO.Y;

kvj — KoedimienT Temnomepenaui - Mix
JMMOXOJIOM Ta IPOXO0JIOM MTPUILIUBHOTO TIOBITPS
OUISHKA |

Br/(m?-K);

3’€IHYBAJILHOTO  JMMOXO.Y,
Uy — OKpYXKHICTh 3 €IHYBaJIBHOTO €IEMEHTY |
JUMOXONY, M;

Lv — goBxuHA 3’€IHYBAJIbHOTO €JEMEHTY
IUMOXOY, M;

7i1 — MacoBa BUTpaTa AMMOBUX Ia3iB, KI/c;

Cpv,j — MINTOMA TEIUIOEMHICTh JMMOBHX Tas3iB Ha

JUsHIG | 3’ €HyBaIbHOTO eneMenTy, JIx/(kr-K);

NsegV — KUIBKICTh MAUISHOK 3’€JHYBAJIBHOTO
TMOXO/TY.

KoedimienT oxonomkeHHs 3’ €IHYBaIbHOT TPyOH

m-cyy ;- NsegV

(81)
Where
Ky

connecting flue pipe segment j ;

is the coefficient of cooling of the

kvj Is the coefficient of heat transmission
between flue and the air supply passage of

connecting flue pipe segment j, in W/(m?-K);

Uy is the circumference of the flue of the
connecting flue pipe j, in m;
Ly is the length of connecting flue pipe, in m;

m is the flue gas mass flow, in kg/s;

Cpv,j Is the specific heat capacity of the flue gas
in the connecting flue pipe segment j, in
Ji(kg-K);

NsegV is the number of connecting flue pipe
segments.

The coefficient of cooling of the air supply duct
of the connecting air supply pipe Kgy shall be

calculated using the following equation:

, (82)

noBiTporipoBoly  Kgy  oOuunciioeThcst 32
¢bopmysoro:
Koo = kgy,; Unv - Lpy
BV, ~ NsealV
mp CpBV J’ seg
ae: where
Kgvj — KoeQilieHT OXONOIKCHHS IUISHKA |

TPYOH MPUIIIIMBHOTO MOBITPS;

Kavj — Koe(illieHT Teruionepenavi  Mix

OTOUYIOUHUM  TIOBITPSM  JIJISL  JUISHKA |

3’€JHYBaJIbHOTO MOBITPOIIPOBO/LY, BT/(MZ‘ K);

Uigy — BHYTpIIIHE KOJO MIAXTH MPUILTUBHOTO

MOBITPS Y 3’ €JHYBaJIbHOMY HOBITPOIIPOBO/IL, M;
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Kav, is the coefficient of cooling of connecting
air supply pipe segment j ;

kev;j is the coefficient of heat transmission
between the supply air and the ambient air for
the connecting air supply pipe segment j, in
W/(m?-K);

Uiy IS the circumference of the inside of the air
supply duct of the connecting air supply pipe, in



Lev — JOBXKHUHA 3’€THYBAJILHOTO
MOBITPOIIPOBOY, M;

rilg — MacoBa BUTpaTa MPHUIUIMBHOTIO MOBITPS,

m,
Lgyv is the length of the connecting air supply
pipe, in m;

g is the mass flow of the supply air, in kg/s;

Kr/c;
CpBvj — IHMTOMa TEIUIOEMHICTH NPUILIMBHOIO Cpgy,j IS the specific heat capacity of the supply
NMOBiTPS B JOUISIHII  J  moBiTporpoBoay, air in the connecting air supply pipe
T/ (xr-K); segment j, in J/(kg-K);
NsegV - kimekicte mimsHOK 3’emayBanbHux NsegV is the number of connecting flue pipe
€JIEMEHTIB. segments.
Koedimient oxonomkeHHss  nutsHka ] The coefficient of cooling of the flue duct
mumoxinnoi maxtn  K,; oGumcmorore 3a segment j K; shall be calculated using the
bopmyioro: following equation:

o kUL

T
m-c, ;-Nseg ’ (83)

ne: where
Kj — xoeodiuient oxomomxenns ninsaku | K, is the coefficient of cooling of the flue duct

IUMOXITHO] IIIaXTH,
kj -

AUMOXOJO0M Ta IIPOXOAOM MPUIITTUBHOT'O HOBiTpSI

KOe(]illieHT  Temyionepenadi  Mix
Ha [t j muMoxoxy, Br/(mK);

U — OKpY>KHICTb TUMOXOTY, M;

L — nmoBxuHA IUISTHKU AUMOXOJY, M;

7nil— MacoBa BUTpaTa IMMOBUX Ta3iB, KI/C;

Cpj — MHUTOMA TEIUIOEMHICTh TUMOBHUX Ta3iB Ha
ainstHIi J numoxony, Jhx/(kr-K);

Nseg — KiTbKiCTh JUISTHOK JTUMOXOIY.

of the chimney segment j ;

k,j is the coefficient of heat transmission
between flue and the air supply passage of

the chimney segment j, in W/(m*K);

U is the circumference of the flue, in m;

L is the length of the chimney segment, in m;

m is the mass flow of the flue gas, in kg/s;

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

Nseg is the number of chimney segments.

Koedimient OXOJIOKEHHS TUTSTHKA J The coefficient of cooling of the air supply duct
noBitporpoBony  Kg,j  obumcmoersess  3a segment j Kg; shall be calculated using the
hopMyIIoIO: following equation:
KB’j - 1:; ,'Jc ][3]1-]?-' ]\fs']zg
pB,j , (84)
ne: where
Kgj — koediuienT oxomomkenHs naisaku | Kgjis the coefficient of cooling of the supply air
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MOBITPOTIPOBOY B TUMOXO/II;
Kg,j

IMPUILNTUBHUM

— MDK

KoeilieHT  Teronepeaayl

MOBITPSAIM T2  OTOUYIOUHUM
MOBITPSAM IIISHKH JTUMOXOY |, BT/(M2 K);

Ui — BHYTpIIIHSA OKPYXKHICTH MOBITPOIIPOBOTY
Jo M;

Lg — MOBXKHMHA MIaXTH MPUILTUBHOTO TTOBITPS, M;
7Filg — MacoBa BHTpara MPHUILTMBHOTO MOBITPS,
Kr/c;
Cpg)j — IHUTOMA TEIUIOEMHICTH IPUIIIUBHOTO
NoBITps B AUIHII qumoxony J, Jx/(kr-K);

Nseg — KiTbKIiCTh JUISTHOK JUMOXOIY.

7.8.2.5 KoedimieHT Terutonepenayi

7.8.25.1 KoediumieHT Temonepenadi - Mix
JTUMOBHMH Ta3aMU Ta MPHUIUIMBHUM MOBITPSIM
KOHIIEHTPUYHO] 3’ €AHyBanbHOI TpyoH (Kv j)
KoedimienT Teruionepenadi MK JAUMOBHMHU
razaMi Ta MPUIUITMBHUM TOBITPSAM TULHKY | Ky
3’€JHYBaJIbHOTO MOBITPONPOBOLY

00YHCITIOETHCA 32 (POPMYIIOLO:

duct of the chimney segment j ;

ksj Is the coefficient of heat transmission
between the supply air and the ambient air of

the chimney segment j, in W/(m?-K);

Uig is the circumference of the inside of the air
supply duct, in m;

Lg is the length of the air supply duct, in m;

g IS the mass flow of the supply air, in g/s;

Cpa,j IS the specific heat capacity of the supply air
in the chimney segment j, in J/(kg-K);

Nseg is the number of chimney segments.

7.8.2.5 Coefficient of heat transmissions
7.8.2.5.1 Coefficient of heat transmissions
between the flue gas and the supply air of the
concentric connection pipe (kv,)

The coefficient of heat transmission between the
flue gas and the supply air of the connecting air
supply pipe segment j ky; shall be calculated
using the following equation:

kv, = 1 +( 1 ] B Dyy
Gvg NIy Pav @y S gy (85)
ne: where
Kvj — koedimienT Teruonepenaui Mk Ky IS the coefficient of heat transmission

AAUMOBHMHU Tra3aMH Ta HIPUILNIMBHUM HOBiTpHM

TUISTHKY 3’ €IHYBAJIBHOTO AUMOXO/Y, BT/(M2~K);
1
A

JTUMOXIIHOI TpyOH TUMOXO0.Y, BT/(MZ‘K);

). — TepMIYHHUH omip 3 €IHYBaJIbHOI

Dny — ekBiBaIGHTHUH diaMeTp 3’€IHYBaTbHOT
TPyOH TUMOXONY, M;

Dhav 30BHINIHIN €KBIBaJIGHTHUH J1aMeTp
TUMOXITHOI TPpyOH 3’ €IHYBAIBHOTO TUMOXOTY,
M;

Oliv,j — Koe(ILIeHT TeroBiaaayi
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between the flue gas and the supply air of the
connecting flue pipe segment j, in W/(m*K);

x

of the connecting flue pipe, in W/(m?-K);

j,- is the thermal resistance of the flue duct

Dnv is the hydraulic diameter of the flue of
connecting flue pipe, in m;
Drav is the hydraulic diameter of the outside of

the flue duct of the connecting flue pipe, in m;

aivj is the coefficient of heat transfer between



BHYTPIIIHKOI TIOBEPXHI JAMMOXITHOI TpyOW Ta

mMoxoxy, Br/(mM?-K);

Oavj — KOeQILI€HT TEIUIOBiJJaul 30BHIIIHBOI
MOBEPXHI JTUMOXIIHOI TpyOM Ta JUMOXOIY,

Br/(M*-K);

Sad  —  TIOMpaBKOBHW  KOEQIIiEHT st
TEIUTOBIa4l BUITPOMIHIOBAHHS.
Jns Toro 100 opaxyBaTu edexT

BUIMIPOMIHIOBAaHHS BiJl 30BHIIIHBOI MOBEPXHIi

JUMOXOy  J10 BHYTPILIHBOT MOBEPXHI

MOBITPOTIPOBOY KOHIEHTPUYHUX

kv

JUISL

3’€IHYBJIbHUX TpyO, pO3paxyHOK JUis

BKJIIOYae B cebe HOHpaBKOBI/Iﬁ

BHUIIPOMIHIOBAHHS Syad , B SKOMY BPaXOBYETHCS
3HAYEHHS 2.

Srad 1

3HayeHHs = BpPaxOBYETbCA  JUIA
KOHIIEHTPUYHMX 3’€THYBaIbHUX TPYO, B SKHUX
TeMIlepaTypa BHYTPIIIHBOI CTIHKH JUMOXOAY
3aBXKIM HIKYA, HDK TeMIleparypa KOHJIeHcalii
s aumoBux rasziB. KoedimieHnT TemmoBignadi

Qliv,j Y 3’€IHYBaJIbHUX TPyOax, OOUMCIIIOETHCS 3a

the flue gas and the inner surface of the flue duct
of the connecting flue pipe segment j, in
W/(m?-K);

0av 1s the coefficient of heat transfer between
the supply air and the outer surface of the flue
duct of the connecting flue pipe segment j, in
W/(m?-K);

Srad IS the correction factor for the heat transfer
by radiation.

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 ky
includes a correction factor for radiation Syaq, 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 Soq = 1 should be taken.

The coefficient of heat transfer in the connection

pipe aiv,j shall be calculated using the following

HOpMYIIOH0: equation:
_ Fav, Ny ;
Wit p o
hv 2
: Bt/(M”-K). (86)
Ie: where
Dnvy — BHyTpimHiii ekBiBameHTHu niamerp Dyy IS the internal hydraulic diameter of the

TUISIHKY 3’ €IHYBaJIbHOT AUMOX1IHOT TpyOH, M;
Nuvj — mnokasHuk Hyccensra Ha miisHIl
3’€IHYBAJILHOI JUMOXIHOT TPYOH | ;

JAv, j — KOE(DILIEHT TEIIONPOBIAHOCTI TUMOBHX

raziB Ha JUISHII 3’ €IHYBaJbHOI TUMOXIZHOT

connecting flue pipe segment j, in m;

Nyv,j is the Nusselt number in the connecting
flue pipe segment j ;

Aav, j s the coefficient of thermal conductivity of

the flue gas in the connecting flue pipe segment
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TpyoH j, Br/(M-K).
KoedilieHT TemmonpoBiiHOCTI AUMOBHUX Ta3iB
JAav BU3HAYAETHCS 3 YpaxyBaHHIM CEpPeIHBOL
TeMIepaTypd JTUMOBHX Ta3iB Ha IUISHIN |
ITUMOX1IHOT

3’€qHYBaJIbHOL Tpyou 3a

dbopmynamu, 3a3HaueHUMU B Tabnuisx B.1 1 B.8

nonatka B.
Cepenniii nokasauk Hyccenmpra Nuyj s
JIOBKUHU IUTISTHKA j KOHIIEHTPUYHOT

3’€IHYBAIBHOT TPYOH JUMOXOJY OOUYHCIIIOETHCS

3a opMyIIOI0:

Vv,
Nuy ;= !
¥ smoothv,
ne:
Dny  — BHYTpImHIN eKBiBaJICHTHHH JiamMeTp

3’€IHYBAJILHOI JUMOXITHOI TPYOH, M;

Liotv — 3arampHa BIACTaHb 3 €JHYBaJIbLHOTO
JUMOXONY BiJ MicIsl BUXOAY IUMOBHX Tra3iB
TEIUIOTeHepaTopa 10 MICId BXOAY JUMOBHX
rasis B JUMOXIJ, M;

Pryj — nokasuuk [Ipanarns;

Rev,j — nokasHuk PeliHomnbca;

Yvj — KoedilieHT MICHEBOro OmHopy, Mo
BHHHUKA€ BHACTIAOK TEPTS IJs TiIpaBiIidHO-
HEepiBHOMIpHOTO MOTOKY (3rigHo 3 7.10.3.3);
¥ smoothv,j — KOE(IIIEHT MICLEBOrO ONOpPY, 110
BUHHUKAE BHACTIOK TEPTS IJs TiIpaBiIidHO-
piBHOMipHOTO TOTOKY (3rizHo 3 7.10.3.3 mus r =
0).
®opmyna 3acrocoByeTbes At 2 300 < Rey;< 10

Yv,j

<3
000 000 Ta [W‘“’““"’“’V’f } a takok 0,6 < Pry;
<1,5.
Jlnst cepeHbol MIBUJKOCTI TUMOBUX Ta3iB Wy

< 0,5 m/c 3acTocoByeThCs moka3HuK Hyccenbra
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0,67 D\
J -0,0214-(Re8ﬂ—100)-Pr\?j-[H(i] ]

J, in W/(m-K).

The coefficient of thermal conductivity of the
flue gas Aav shall be calculated depending on the
mean flue gas temperature in the connecting flue
pipe segment j using the equation in Annex B,
Tables B.1 and B.8.

The mean Nusselt number Nuy; over the length
of the concentric connecting flue pipe segment j

shall be calculated using the following equation:

totV

, (87)

Where

Dy is the internal hydraulic diameter of the
connecting flue pipe, in m;

Lty is the total length of the connecting flue
pipe from the flue gas outlet of the heating
appliance to the flue gas inlet into the chimney,
inm;

Pry,is the Prandtl number;

Rey is the Reynolds number;

Py, 1s the coefficient of the flow resistance due
to friction for hydraulically rough flow (see
7.10.3.3);
¥ smoothvj 1S the is the coefficient of the flow
resistance due to friction for hydraulically
smooth flow (7.10.3.3 for r = 0).

The equation can be used for 2 300 < Rey,; < 10

Yv,j

000 000 and [“’5’""°“"”f}<3 as well as 0,6 < Pry <
15.

For mean flue gas velocity wmy,j < 0,5 m/s, take
Nusselt number appropriate to wWmyj = 0,5 m/s.



st Wiy ,j = 0,5 m/c. JIna nokasHuka Pelinonbaca
MeHie 2 300 BHUKOPHCTOBYETHCS IOKAa3HUK

Hyccenbra 1 Reyj = 2 300.

For Reynolds numbers below 2 300, take

Nusselt number appropriate to Rey; = 2 300.

[Mokasnuk Ilpanarns Pryj oGumcmioersest 3a The Prandtl number Pry; shall be calculated
bopmyio§0: using the following equation:
.-c .
Pry = lIAV,j " CpV,j
B A .
AV, j

ITokasnuk Peiinonbiaca Reyj oOuucmoeTbes 3a

, (88)

The Reynolds number Rey; shall be calculated

bopmysioro: using the following equation:
Rey,; = Wi, ;i Dhv - Pmv, j
AV, j , (89)
e: where
Cpvj — IHMTOMAa TEIUIOEMHICTH JUMOBHX TasiB, Cpyj iS the specific heat capacity of the flue gas,
Jx/(xr-K); in J/(kg-K);
Dnv — BHyrpimHii ekBiBameHtHuid giamerp Dpy IS the internal hydraulic diameter of the

3’€IHYBaJIbHOI TPYOU TUMOXOIY, M;

Wmyv] — CepeaHs HIBHAKICTh IMMOBHX Tra3iB
(3rigro 3 7.9.1), M/c;

Nav,j — JUHAMI4HA B'A3KICTh IMMOBHMX TIa3iB,
H'C/MZ;

JAvj — KOe(IIEHT TEIIONPOBIIHOCTI TUMOBHX
razis, Br/(m-K);

Pmv,j — CepelHs I'YCTHHA JUMOBHX Ta3iB (3rigHO
37.9.1), kr/n’.

JluHamiuHa B'I3KICTh #javj BHU3HAYA€TbCA 3
ypaxyBaHHSIM TEMIIEpaTypu TUMOBHX Ta3iB 3a
dopmynoro B.10, BiamoBimHo mo Tabmumi B.1
nonatka B.
Koeoiuient

TeIUIoBi Ayl BHYTPILUIHBOT

IIOBEPXHI Olivj 32 MOTPEOM MOKE BHU3HAYATHUCH

Ui TAMOXOJIB, IO  MPAalIOTh  IPH

npucytHocTi Bojoru. Ilpm 1mpomy Temiora

KOHJICHCAIlll He TPUIMAETHLCS JI0 YBary.

Jlst

BHU3HAYCHHA

Oav,j 3aCTOCOBYETHCS

connecting flue pipe, in m;

Wmyj is the mean flue gas velocity (see 7.9.1), in
m/s;

nav,j Is the dynamic viscosity of the flue gas, in
N-s/mz;

Aav,j is the coefficient of thermal conductivity of
the flue gas , in W/(m-K);

Pmv,j IS the mean density of the flue gas (see
7.9.1), in kg/m®.

The dynamic viscosity nav; shall be calculated
dependent on the flue gas temperature using
Equation B.10 in Annex B, Table B.1.

The internal coefficient of heat transfer a;v; can

also be calculated on wet designated chimneys
as indicated, if the heat of condensation is not

taken into account.

For aav; the following equation shall be used:
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dhopmyna:

_Apy,j - Nugy ;

Kav,j =

Disv | Bu(M*K). (90)
4- Agy
Dypy =77
paszom 3 Uav +Upv " o1)
b 0.16
NuaV,j = 0386 : [%] . NuBV’j
’ , (92)
0.67 0,67
Nugy,j = —_— -0,0214. (ReBV’ ; —100)- Prgy; |1+ -
¥smoothBV, j totBV ( 9 3)
Regy ; = WmBv, ' DhBV * PmBY,
! BV, j | (04)
Ae: where

ABvj —KOE(DILIEHT TEIUIONPOBIIHOCTI MoJayi

MOBITPS y TUTSTHKY KOHIICHTPUYIHOT
3’€AHYBaJIbHOI TPYOH, BT/(MZ‘ K);

NUav; — mokasHuk HyccenbTa Ui 30BHILIHBOT
CTOPOHH IIAXTH JUMOXOAY 3’ €IHYBAILHOTO
MOBITPOIIPOBO.LY;

Dngv — ekBiBaJIeHTHHIA TiaMeTp 3’ €AHYBaJIbLHOTO
MOBITPOIIPOBOAY, M;

Agy — IUIOmIAa TEpPeTHHY 3 €IHYBAJIBHOTO

. 2
MOBITPONPOBOAY, M,

Dnvai — 3OBHIIIHIA €KBIBaJIGHTHUH JiaMeTp
IaXTH  JTUMOXOAY 3 €IHYBaJbHOI  TpyOHM
IMOXO/Y, M;

Uiy — BHYTPIIHSA  OKPYXHICTb  TpyOu
3’€THYBAJILHOTO TIOBITPOIIPOBOAY |, M;

Uavi — 30BHIIIHS  OKPYXHICTh  TpyoH
3’€THYBAJILHOTO TIOBITPOIIPOBOY |, M;

Nugy; — nokasHuk HyccenpTa anst omnopHoro

MOTOKY JJIS IIITHKHU TIOBITPOIIPOBO/LY J;

Bv i — HAMOWUIbIIE 3HaYEHHS KOedIi€HTY TEPTA
¥gv,j — Hail0 € 3Haue oedirie e
ycepenuHi TOBITPONPOBOAY Ta 30BHI TpyoOwH

JUISHKY 3’ €THYBaJIbHOTO TUMOXOY | ;
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Mgy, Is the thermal conductivity of the supply
air in the concentric connecting air supply pipe
segment j, in W/(m*K);

Nuavj is the Nusselt number for the outside of
the flue duct of the connecting air supply pipe;

Dpgyv is the hydraulic diameter of connecting air
supply pipe, in m;
Agy is the cross-sectional area of connecting air
supply pipe, in m?;
Dhvai is the hydraulic diameter of the outside of

the flue duct of the connecting flue pipe, in m;

Uigv is the circumference of the inside of
connecting air supply pipe, in m;

Uavi is the circumference of the outside of
connecting air supply pipe, in m;

Nugyjis the Nusselt number for a reference pipe
flow for connecting air supply pipe segment j ;
Pgv,j is 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 connecting



¥smoothBVj — Koe(iIieHT TepTs AUISHKH

3’€JHYBaJIbHOT'O HOBITPOIIPOBOLY TUISL

TiIpaBIiYHO- PIBHOMIPHOT'O ITOTOKY |;

Resvj — nokKasHuMK PelHonpnca IOUISHKA

3’€IHYBAJILHOTO TIOBITPOIIPOBOY J;

Prgvj — nokasHuk IlpaHiarTis npUIIMBHOTO

MOBITPS Ha ITAHII 3’€THYBAJIbHOTO

MOBITPOIIPOBO.Y |;
Loty — 3arambHa BIACTaHb 3’ €JHYBAJILHOTO
BIJ Micus

MIOBITPOIIPOBOAY BUXONY

MPUILUITMBHOTO  TOBITPSA 1O Miclid  BXOAY

MIPUIUTMBHOTO TIOBITPS B TEIUIOTEHEPATOP, M;
WmBv,j — CEpelHs WIBUIKICTb AUMOBUX Tra3iB

MIPUTUTUBHOTO TOBITPS B JIUIAHIT

noBitponposony | (3rigHo 3 7.9.2), m/c;

PmBv,j — TYCTHHAa IIPUIUIUBHOTO TIOBITPS B
JUISIHIL TIOBITPOIIPOBOY |, KI/MS;

MBvj — JWHaMiYyHAa B'SI3KICTh IPHUILIMBHOIO
MOBITPS Y AUISHII TIOBITPOIIPOBOAY |, H-c/M2.
7.8.2.5.2 Koedirmient

Teryonepenadl  Mix

MMPUILNTUBHUM HOBiTpHM Ta OTOYYHOUUM

HOBiTp}IM AJIs KOHOCHTPUYHHUX 3’€I[HYB3.J'ILHI/IX

TpYy6 (Kav,j)

Koeoginient Termonepenadi MiX HNPUILUIMBHUM

flue pipe segment j ;

Psmoothev,j 1S the coefficient of friction of the
connecting air supply pipe segment j for
hydraulically smooth flow;

Regyv is the Reynolds number of the air supply
in connecting air supply pipe segment j ;

Prgy is the Prandtl number of the supply air in

connecting air supply pipe segment j ;

Loy IS the total length of the connecting air
supply pipe from the supply air outlet of the air
supply duct to the supply air inlet into the
heating appliance, in m;

Wmav] IS the mean flue gas velocity of the
supply air in the connecting air supply pipe
segment j (see 7.9.2), in m/s;

Pmav,j IS the mean density of the supply air in the
connecting air supply pipe segment j, in kg/m*;
ey, 1s the dynamic viscosity of the supply air in
the connecting air supply pipe segment j,N-s/m?.
7.8.25.2 Coefficient of heat transmissions
between the supply air and the ambient air for

concentric connection pipes (ksv,)

The coefficient of heat transmission between the
supply air and the ambient air for concentric
connection pipes kgv; shall be calculated using

the following equation:

Dyipy

MOBITPSAM  Ta  OTOYYIOUMM  TOBITPSIM  JUIS
KOHIICHTPHUYHUX 3’ €AHYBAIBHUX TpYO Kgyj
00YHCITIOETHCA 32 (POPMYIIOLO:
1
)
+| — +
aipv,; \A/gy Dhpapv - %mv,;

ne:
Kav,j — Koe(ilieHT TemIonepeaadi  Mix
NMPUIUTMBHAM ~ TIOBITPSAM  Ta  OTOYYIOUUM
MOBITPSIM ~ JUIsl  JISHKKA 3’ €IHYBAIBHOTO

Br/(M*K).  (95)

where

kevj is the coefficient of heat transmission
between the supply air and the ambient air for

the connecting flue pipe segment j, in W/(m?-K);
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maMoxoxy j, B Br/(mM?-K);

QiBvj — Koe(ilieHT Terulomepenadi Mix

IIPUILIMBHUM MOBITPSIM Ta BHYTPIIIHBOIO

IIOBEPXHCK  IMAXTHW  IIPUILIMBHOI'O HOBiTpﬂ

TISTHKH 3’ €IHYBaJIBLHOTO JTUMOXO/TY, BT/(M2~K);

(1)
A/py _ TEpMIUHUHA omip 3’€IHYBaJILHOIO

€JIEMEHTY MOBITPOIIPOBO/LY, Br/(M*K);
Dhisy — BHYTpIIIHIA EKBIBaJCHTHH iaMeTp
MOBITPOIIPOBOAY, M;

Dhasy — 3OBHIIIHIA €KBIBaJICHTHUH JiaMeTp
MOBITPOIIPOBOAY, M;

TEIUIOBIIayl  MIXK

Oavj — KOe(dILieHT

30BHIIIHBOIO MTOBEPXHEIO TISTHKA
3’€IHYBAJIBLHOIO JUMOXOAY | Ta OTOYYIOUUM

noBitpsim , Br/(mM?-K).

aigv,j IS the coefficient of heat transfer between
the supply air and the inner surface of the air
supply duct of the connecting flue pipe segment
j, in W/(m?-K);

)

A/Bv is the thermal resistance of the
connecting air supply pipe, in W/(m*K);
Drnigv Is the hydraulic diameter of the inside of
the connecting air supply pipe, in m;
Dhagv is the hydraulic diameter of the outside of
the connecting air supply pipe, in m;
oy, IS the coefficient of heat transfer between
the outside of the connecting air supply pipe

segment j and the ambient air, in W/(m*K).

Po3paxyHOK  Clivs obuncmoersess  3a For the calculation of ajvs; the following
bopmynamu: equations shall be used:
_ Ay, ;- Nuspy,j
Uipv,; = D )
hBV Bt/(m*-K). (96)
0.6
D
Nugy, ; = 1—0,14{ ha"} - Nugy;
Dyp
pazoM 3 ) (97)

Dhgv 3rigno 3 ¢popmyioro (91) ta Nugy j 3rigHo 3
dbopmystoro (93).

e:

KoeilieHT

BV - TEIUIONPOBITHOCTI

MPUTUIMBHOTO MOBITPS Ha TUISTHIT
MOBITpONpoBOAY, BT/ (MZ‘K);

Nugyv; — mokasHuk HyccempTa nns omopHOro
MOTOKY TpyOM  Uis JUISTHKH 3’ €IHYBAJIbHOI
TpyOHU NPHUIUIUBHOTO MOBITPS J;

Nuigvj — mokasHuk Hyccenbra BHYTpPINIHBOI
TISHKA TPyOH MPUILUTHBHOTO MOBITPS |;

Dngv — ekBiBaIeHTHUH AiaMeTp 3’ €IHYBaIbLHOTO
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Dngv according to Equation (91) and Nugy,
according to Equation (93).

where
Ay, Is the thermal conductivity of the supply
air in the connecting air supply pipe segment j,
in W/(m*K);

Nugy j is the Nusselt number for a reference pipe

flow for connecting air supply pipe segment j ;

Nuigyv  is the Nusselt number of the inside of the
connecting air supply pipe segment j ;

Dygv is the hydraulic diameter of the connecting



JTUMOXOJTY, M;

Dhisy — BHYTpIIIHIA €KBIBAJIGHTHUH HiaMeTp
TUISHKA 3’ €IHYBaJbHOI TPYyOM NPHUILIUBHOTO
MOBITPS, M;

Dhav — 30BHINIHIA €KBIBAJICHTHHH JlaMETp

mIaxTd  JUMOXOAY 3 €IHYBalIbHOI  TpyOu
JTUMOXOTY, M.
7.8.25.3 KoedimieHT Temmonepenadi  Mix
JUMOXOJIOM Ta MPOXO0JIOM MPUILUIMBHOTO MOBITPSA
TSl KOHIIGHTPUYHUX auMoXigHux tpyo (K,j)

Jis po3paxyHKy KoedillieHTa TerJionepeaadi
MDK JUMOXOJIOM Ta MPOXOJOM MPHUIUTMBHOTO
MOBITPSL ISl KOHIIEHTPUYHUX JUMOXITHUX TPYO

k,j (pucynok 1) 3acTocoByeThCcst popMmyiaa:

air supply pipe, in m;
Dhigv is the hydraulic diameter of the inside of

the connecting air supply pipe, in m;

Drav is the hydraulic diameter of the outside of

the flue duct of the connecting flue pipe, in m.

7.8.2.5.3 Coefficient of heat transmissions
between the flue and the air supply passage for
concentric ducts (k,j)

For the calculation of the coefficient of heat
transmission between the flue and the air supply
passage for concentric ducts k,j (see Figure 1)

the following equation shall be used:

"l
+ =+
a’i’j A

Koe(ILIeHT Temonepeaayl

Ie:

K. — MIXK
JUMOXOJIOM Ta MPOXO0JIOM MPUILUIUBHOTO MOBITPS
TUISTHKHA TUMOXO0Y |, BT/ (MZ'K);

0 j — Koe(iLleHT Tertonepeaayl Mi JUMOBUMHU
ra3aMd Ta BHYTPINIHBOI TOBEPXHEI0 IIaXTH
TUISTHKY IUMOXO0Ay, BT/ (MZ‘K);

Oaj — MIX

KoeillieHT  Terulonepeaadi

MPUILNTUBHUM HOBiTpHM Ta 30BHIIIHBOIO

MOBEPXHEI0 IIAXTH TPYOW NIISHKUA AMUMOXOIY,

Br/(M*K);

Dn — BHyTpilmHIA eKBIBaJeHTHUH JiameTp
JTUMOXOJY, M;

Dhna — 30BHINIHIA €KBIBaJEHTHUW JlaMeTp
JTUMOXOJTY, M;

%)

4) _ TEPMIYHUN OMIp IIAXTH JUMOXO.Y,

Dy,
Dyg ‘(g j 'Srad

, Bt/ (M2 ‘K).

where

(98)

k,j is the coefficient of heat transmission
between the flue and the air supply passage of
the chimney segment j, in W/(m?-K);

i is the 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);

0. 1S the 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, is the hydraulic diameter of the flue, in m;

Dpa is the hydraulic diameter of the outside of

the flue duct, in m;

)
[A is the thermal resistance of the flue duct,
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Br/(M*K);

— TIOTPaBKOBUU  KOEQIIIEHT IS

Srad
BUIIPOMIHIOBAaHHS BiJ] 30BHIIIHBOI MOBEPXHI J0
BHYTPIIIHOI TOBEPXH1 MOBITPOIIPOBOY.

Jlnst po3paxyHKy e(eKTy BHUIIPOMIHIOBaHHS BiJl

30BHIIIHBOT MOBEPXHIi JTUMOXOJTY 1o
BHYTPIIIHBOI ~ TOBEPXHI MOBITPOIIPOBOLLY,
HEOOXIIHO 3aCTOCYBaTH MTOTIPAaBKOBHIA
KoedirieHT TerIonepenayi K,j VTS
BHITPOMIHIOBAaHHS 3 MOTPAaBKOBUM
KOCQIIiEHTOM Spag, B SKOMY BPaxOBYETHCS

3HA4YEHHS 2.
JUis TUISIHOK JMMOXOJy, B SIKMX TeMIlepaTypa
BHYTPIIIHBOI  CTIHKHU

AUMOXOYy MCHIIIa

TEeMIepaTypu KOHJEHCalii JWMOBHX Ta3iB,
HEOOX1JHO BPaXOBYBAaTH 3HAUCHHS Sy = 1.
KoeditienT Teronepeaayi y AUISHII TUMOXOIY

@jj OOUUCITIOETHCS 3a HOPMYJIOLO:

_ Z’A,_] ‘NUJ
“i=" b
h
Ji(H
Dn — 30BHImHIA eKBiBaJeHTHHH JdiaMeTp

JTUMOXOJY, M;
Nu,; nokasHuk Hyccenpra numoxomy y
JUTSHII TAMOXOY J;

JAj — KOeQILIEHT TEIUIONPOBIAHOCTI JUMOBHX

raziB y AutsHIN qumoxony j, Br/(m-K);

KoedimienT TenmmompoBiqHOCTI ITUMOBHUX Ta3iB
AAj BU3HAUAEThCA 3 ypaxyBaHHAM TeMIIEpaTypH
JUMOBHUX Ta3iB 3a (opMyIaMu 3rifHO TaOIHIb
B.1 ta B.8 nponarka B.

Cepenniit nokasnuk Hyccensra NU,; 1s Bucotn

JTUMOXOJTy OOUYHCITIOETHCS 3a (HOPMYJIOFO:
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in W/(m?K);

Srad IS the correction factor for radiation from the
outer surface of the flue duct to the inner

surface of the air supply duct.

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
calculation of the coefficient of heat

transmission k,; includes a correction factor for
radiation S, 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 Sy;¢ = 1 should be taken.

The coefficient of heat transfer in the chimney
segment «;; shall be calculated using the

following equation:

, Br/(M*K).

where

(99)

Dy is the internal hydraulic diameter of the flue,
inm;

Nu,j is the Nusselt number of the flue in the
chimney segment j ;

Aaj is the coefficient of thermal conductivity of
the flue gas in the chimney segment j, in
W/(m-K).

The coefficient of thermal conductivity of the
flue gas 44 shall be calculated depending on the
mean flue gas temperature using the equation in
Annex B, Tables B.1 and B.8.

The mean Nusselt number Nu,; over the height

of the chimney shall be calculated using the



V.
¥ smooth,

ne:
Dy

— BHYTpIIIHIA €KBIBaJCHTHUH JiaMeTp
JTUMOXOJY, M;

Ltot 3arajJbHa BIICTaHb

3’€IHYBAJILHOTO
TUMOXOJy BIJ MICIS BXOJYy JAMMOBHX Ta3iB
JUMOXOJy IO MiCLii BUXOJIY B TUMOXII, M;

Pr,; — nokasuuk Ilpannris numoBUX rasiB B
JUISHII TAMOXOY J;

Rej — mokasHuk PeliHonbaca nuMoBHX rasiB B
JUISHIT AUMOXOY |

¥,j — Koe(ili€HT MiCLIEBOTO ONOpY, 110 BUHUKAE
BHACITIJTOK TepTA JUIS ripaBiIivyHoO-
HEPIBHOMIPHOTO IMOTOKY AUISHKH TUMOXOIY |
(Bigmogiano 10 7.10.2.2);

¥ smoothj — KOE(DIIEHT MiCLHEBOrO OHOPY, IO
BUHHUKAE BHACTIOK TEPTS IJs TiIpaBiIidHO-
PIBHOMIPDHOTO TMOTOKY JAUISHKH JHUMOXOIY |
(7.10.2.2 g r = 0).

dopmyna 3actocoByeTbes st 2 300 < Re,j <

V.

a Takox 0,6 < Pr,j

smooth, f

10 000 000 Ta L”
<1,5.

Jns cepeJHBOT MBUAKOCT]I IUMOBUX Ta3iB W j <
0,5

Hyccenbra 1t Wyj = 0,5 m/c. g nokaszHuKa

M/C  CIiJI 3aCTOCOBYBaTHM  IOKa3HUK
Peitnonpaca menme 2 300 BUKOPUCTOBYETHCS
noka3uuk Hyccensra mus Re,j = 2 300.

ITokasuuk Ilpanarns Pr,; oGuucmroerscs 3a

¢bopmysoro:

_Ta,j Sp,j
Pry=——t BJ

Aa,j

0,67 D 0,67
J -0,0214-(Re3.=8—lOO)-Pr-’?,’4-{1+(—h] ]

following equation:

Liot

, (100)

where

Dy is the internal hydraulic diameter of the flue,
inm;

Lot is the total length from flue gas inlet into the

chimney to the chimney outlet, in m;

Pr,j is the Prandtl number of the flue gas in
chimney segment j ;

Re,j is the Reynolds number of the flue gas in
chimney segment j ;

¥, is the coefficient of the flow resistance due
to friction for hydraulically rough flow of the

chimney segment j (see 7.10.2.2);

¥ smooth,j 1S the coefficient of the flow resistance
due to friction for hydraulically smooth flow of

the chimney segment j (see 7.10.2.2 for r = 0).

The equation can be used for 2 300 < Re,j < 10

V.

as well as 0,6 < Pr,j

000 000 and ( sk
<15.

For mean flue gas velocity wyj < 0,5 m/s, take
Nusselt number appropriate to Wy, ;= 0,5 m/s

For Reynolds numbers below 2 300, take

Nusselt number appropriate to Re,j = 2 300.

The Prandtl number Pr,; shall be calculated

using the following equation:

(101)
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ITokasuuk PeitHonbaca Re obumciroerses 32 The Reynolds number Re shall be calculated

hopmyIoIO: using the following equation:
ReJ' = —wmd. .Dh .pm’J’
L (102)
ne: where
Cpj — IMMTOMa TEIUIOEMHICTh JUMOBHX Ta3iB B Cpjlis the specific heat capacity of the flue gas in

nisHI gumoxony, Jbk/(kr-K);

Dn — BHyTpimHIA eKBIBaJICHTHUH JlaMeTp
JTUMOXOJTY, M;
Wmj — CepelHs IIBHIKICTh JUMOBHMX Ia3iB B

IUIsHIN fumoxoay (3rigHo 3 7.9.3), m/c;

faj —

JUISHIN THMOXO.Y |, H'C/MZ;

IMHAMIYHA B'I3KICTH AMMOBHUX Ta3iB B

Aaj — KOEQILIEHT TEIUIONPOBIAHOCTI AMMOBHUX

ra3iB B qUistHIN qumoxoay, Bt/(m-K);

Pmj — CEpelHs 'yCTHHA JUMOBHX Ta3iB B AUISAHII

auMoxoy (3rigHo 3 7.9.3), KI/ME.

the chimney segment j, in J/(kg-K);

Dy is the internal hydraulic diameter of the flue,
inm;

W j 1S the mean flue gas velocity in the chimney
segment j (see 7.9.3), in m/s;

Na;j is the dynamic viscosity of the flue gas in
the chimney segment j, in N-s/m?;

Aaj is the coefficient of thermal conductivity of
the flue gas in the chimney segment j, in
W/(m-K);

pmj IS the mean density of the flue gas in the

chimney segment j (see 7.9.3), in kg/m®.

o =28 Nay
J
Dy Br/(v2K).  (103)
pasom 3 with
4.
P =7 i‘}
2 B M (104)
Do \016
Nu,, j—o,ss[ hBJ Nugp,
Dha , (105)
) 0,67 0,67
Nup =| —2B4 | 0,0214-(Rep 08 ~100) Pry 04 {1+ﬂ]
¥ smoothB, j Lpiot (106)
mB,j " DhB " PmB,
ReB,j - J — J
B.J , (107)
ne: where
Oaj — KoedimieHT TemIomepemaui MK Oy IS the coefficient of heat transfer between
NpPUIUIMBHEM  TOBITpsAM  Ta  30BHimHBOK0 the supply air and the outer surface of the flue

MOBEPXHEIO AUISTHKU TUMOXOY |, Br/(M*-K);
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duct of the chimney segment j, W/(m?-K);



ABj — TEIJIONPOBIIHICTh MPHUIITIMBHOIO MOBITPS
Ha IUIsHIN qumoxony |, Br/(m-K);

Nu,; — mokasuuk Hyccenbra 30BHIIIHBOT
CTOPOHHU MIAXTHU AUTSIHKA JUMOXO.Y |;

Dng — ekBiBaJIeHTHHH AiaMeTp MOBITPOIPOBOAY,
M;

Ag — ILIOLIA IEPETHHY TIOBITPOIIPOBOLY, M*;

Uig — BHYTPILIHS OKPYXHICTh HOBITPOIPOBOY,
M;

U, — 30BHIIIHSA OKPYXHICTh MIAXTH TUMOXOJY,
M;

Dha — 30BHIIIHINM €KBIBAJCHTHHUH JiaMETp MIAXTH
IMMOXO/Y, M;

Nugj — mokasHuk Hyccenpra ans omopHoro
MOTOKY TpYyOu;

¥ j — HalOLIbIIE 3HAUCHHS KOE(ILIEHTY TepTs
BHYTPILUIHBOTO TOBITPONPOBOAY Ta 30BHIIIHBOI
JUISTHKH [IAXTH TUMOXOIY J;

Ysmoothej — KOEQILIEHT TEPTs NPUILITMBHOIO
MOBITPS AJIS T1JIPaBIi4HO- PIBHOMIPHOTO OTOKY
JUISHKA MIaXTH TPUTUTMBHOTO MOBITPA |;

Regj — mokasHMK PeliHOnbICa HPHILIMBHOTO
HOBITPsI y TIOBITPOIPOBO/I | ;

Prg; — mnoxasuuk [IpaHATis NpUILIMBHOTIO
MOBITPS HA JISHII MTOBITPOIIPOBOY J;

Lgtot — 3aranpHa JOBXKUHA IAXTH MPUIUTHBHOTO
MOBITPS BiJl MicLis BXOJY HOBITpsS 3 atMocdepu
MicCIIst

0 3’€THYBaJIbHUI

BXOy Yy
MOBITPOIPOBIJI, M;

Wmgj — CepelHd IIBHIKICTb IPUILIMBHOTO
MOBITPsl Ha AUISHII MOBITPONIPOBOAY |, M/C;
pmB,j — I'YCTHHA NPHUIIIMBHOIO MOBITPS MO BCIH

JOBXKHHI JISTHKH [TOBITPOITPOBO.Y |, kriv®;

Zgj Iis the thermal conductivity of the supply air
in the chimney segment j, W/(m-K);

Nu,; is the Nusselt number for the outside of the
flue duct of the chimney segment j ;

Dyg is the hydraulic diameter of the air supply
duct, in m;

Ag is the cross-sectional area of the air supply
duct, in m%;

Uig is the circumference of the inside of the air
supply duct, in m;

U, is the circumference of the outside of the flue
duct, in m;

Dpa is the hydraulic diameter of the outside of
the flue duct, in m;

Nug; is the Nusselt number for a reference pipe
flow;

¥, Iis 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 segment j ;
Psmooths,j 1S the coefficient of friction of the air
supply for hydraulically smooth flow of the air
supply duct segment j ;

Reg is the Reynolds number of the air supply in
air supply duct segment j ;

Prg; is the Prandtl number of the supply air in
air supply duct segment j;

Lewt iS the total length of the air supply duct
from the supply air inlet at the outside
atmosphere to the supply air inlet of the
connecting air supply pipe, in m;

Wmg,j IS the average velocity of the supply air in
air supply duct segment j, in m/s;

pmej 1S the density of the supply air averaged
over the length of the air supply duct segment j,

in kg/m?®;
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IUHAMIYHA B'I3KICTH

M8

TOBITPS Ha LTSI MOBITPOIPOBOY j, M**C.

7.8.2.5.4 KoedimieHt

MPUILTABHOT'O

TeryIonepenadi  Mix

IIPUILIMBHUM HOBiTpHM Ta OTOYYHOUYHUM

HOBITPAM A7 KOHIEHTpHYHUX TpYyO (Ka j)
Koedimient Temnonepenadi MiK HPUILTUBHUM
MOBITPSIM ~ Ta

OTOYYHOUUM HOBiTprM JIA

KOHIIEHTpUYHUX TPYO Kz j oOuHCIIOETHCS 3a

ns,j Is the dynamic viscosity of the supply air in
air supply duct segment j, in m?:s.

7.8.2.5.4 Coefficient of heat transmissions
between the supply air and the ambient air for
concentric ducts (ks ;)

The coefficient of heat transmission between the
supply air and the ambient air kg,j shall be

calculated using the following equation in case

dopmyioro: of concentric ducts:
1
=T v
“mj \A/p DG Br/(v2K).  (108)
ne: where
Kg,j — koedimient Temmonepenaui Mk Kgj IS the coefficient of heat transmission
NPUIUIMBHEM  TOBITpsM ~ Ta  oTouytounm between the supply air and the ambient air of

MOBITPSIM JUTSL AUISTHKH JUMOXOY J, BT/(MZ‘K);

Qig,j — Koe(illieHT TeIUTONepenayl  Mik

OPUIMBHUM  TOBITPSAM  Ta  BHYTPIIIHBOIO

MOBCPXHCKO  MAXTHU  IMPUINIMBHOI'O HOBiTpH

JUISTHKHA JUMOXO0Y |, BT/ (M2~K);

1

(A]B — TepMiUHMH OIIp MOBITPOIPOBOLY,

BT/(MZ‘K);
Dnae  — eKBiBaJeHTHHMI JiaMeTp 30BHIIIHBOTO
MOBITPOIIPOBOAY, M;

Dhie — exBiBaJICHTHHI JiaMeTp BHYTPIIIHHOTO

5

MOBITPOIIPOBONY, M

O — KoeQilleHT Temonepenayl MDK

30BHIIIHIM MOBITPONPOBOJIOM Ta OTOYYIOUUM
MOBITPSIM.

KoedimieHT & jgj 009nCIIOETBCA 32 (HOPMYIIOHO:

O(JBJ = DhB
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chimney segment j, in W/(m*K);
ais,) 1s the 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
(ZJB is the thermal resistance of the air supply
duct, in W/(m?K);

Dhag is the hydraulic diameter of the outside of
the air supply duct, in m;

Dnig is the hydraulic diameter of the inside of the
air supply duct, in m;

o.gj 1s the coefficient of heat transfer between
the outside of the air supply duct and the
ambient air.

For the calculation of a ig; the following

equation shall be used:

, Br/(M*-K).

with

(109)



0,6
D
Nuig ;= [1—0,14‘[ﬁ] ] Nug_;

ta Dpg 3rigno gopmymu (104) ta Nug; 3rigHo

dopmyiu (106).
ae:
Agj — TEIUIONPOBIIHICTH MPUILTUBHOTO MOBITPS

Ha IUISHIN AuMoxony |, Bt/ (MZ'K);

Nuigj — mokasnuk HyccenbTa njst BHyTpILIHBOI
JUISTHKH [TOBITPOTIPOBOY | ;

Nugj — mnokasHuk HyccenpTa U1 OIOpHOrO
MIOTOKY TpyOu;

Dng — ekBiBaJIeHTHUH JllaMeTp MOBITPOMPOBOAY,
M;

Dnis — ekBIBAJICHTHWH JiaMeTp BHYTPIITHBOTO
MOBITPOIIPOBOAY, M;

Dha - ekBiBaJICHTHUH giaMeTp 30BHINIHBOT

CTOPOHHU IIAXTU NTUMOBHUX rasis AUMOXOY, M,

7.8.3 KoHueHTpuuyni TpyOM — pO3paxyHOK
IPYHTYETBCS ~ HA  PO3PAxXyHKY  TEIUIOBOTO
BUIIPOMIHIOBAHHS

7.8.3.1 3arajpHi NOJIOKEHHS
Po3paxyHok Temsonepenayl IPYHTYETbCS Ha

IIOIIPaBKOBOMY KoeQILI€HTI JUTSt

BUIIPOMIHIOBAHHS MK 30BHIITHBOIO MMOBEPXHEIO

MNOKPUTTSI ~Ta  BHYTPIIIHBOIO  IOBEPXHEIO
MOBITPONIPOBOAY, TMpU  I[bOMY  TOKa3HUK
BUIIPOMIHIOBAaHHS ~ OepeTbcs  Juie s

00MEKEHOro 00cATy TeMIepaTypH, a TAKOXK JJIs
O00OMEXKEHOTO O00CATY MIBUIKOCTEH JUMOBHX
ra3iB. Y pasi SKIIO PO3paxyHOK POOHUTHCS He

Jmme aJjii BHU3HAYCHHS HJ'IOHIi NEPETUHY

AUMOXO0aY, a TaKOXK JUIA BU3HA4YCHHA

TerIonepeaayi IIPUILNIUBHOTO HOBITPS

OPUJIETIMX ~ TPUMIIEHb,  PO3PaXyHOK CHiJ

(110)

and Dyg according to Equation (104) and Nug;
according to Equation (106).

where

Agj is the thermal conductivity of the supply air
in of the chimney segment j, in W/(m?-K);

Nuigj is the Nusselt number for the inside of the
air supply duct segment j ;

Nug; is the Nusselt number for a reference pipe
flow;

Dyg is the hydraulic diameter of the air supply
duct, in m;

Dnig is the hydraulic diameter of the inside of the
air supply duct, in m;

Dpa is the hydraulic diameter of the outside of
the flue duct of the chimney, in m.

7.8.3 Concentric ducts — calculation based on
calculated heat radiation

7.8.3.1 General

The calculation of the heat transfer based on a
standardised correction factor for the radiation
between the outer surface of the flue liner and
the inner surface of the air supply duct can only
consider the radiation for a limited temperature
range and also for a limited range of flue gas
velocities. Especially when the calculation is to
be done not only for the determination of the
cross section of the chimney but

also for the determination of the heat transfer to
the supply air or to adjacent rooms, it is
necessary to dothe calculation with a higher
degree of accuracy. In this case it is necessary to
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3MIMCHIOBATH MaKCUMaJbHO TOYHO. B 1poMy
BUMA/IKy HEOOXiHO PO3paxyBaTH TeMIIEpaTypu
B JUMOXOJIi Ta B TMOBITPONPOBOAI TaKUM
Croco0oM, SIKM HAHOUIBII MTPAKTUYHO BU3HAYAE
TEeIuIoNepeiady Kpi3h BUIIPOMiHIOBAHHSI.

B HactymHOMy MyHKTI HaBeIEHO METOM IS
TAKOTO PO3PaxXyHKy. Po3paxyHOK TpPOBOAMTHCS
K1

cucremoro  opmyu, ONUCYIOTh TPOLIEC

Teronepenayi  Kpi3b  BUIIPOMIHIOBaHHS B

IUMOXoml, 3rimHo 3 7.8.2, 3 ypaxyBaHHSIM
TEMIIEpPaTypy AWMMOBHX Ta3iB B KIiHII JUISHKH
Toj Ta B KIHII AUISHKM IOBITPOIPOBOAY [oBj.
UYepes Te, mo cucreMa (Gopmyn OUIbLI CKIaaHA
SIKUH Ha

TS 0a3yeThcs

PO3paxyHKy,
CTaHJapTH30BAHOMY MOTIPaBKOBOMY
KOEQIIiEHTI UIsI BUIPOMIHIOBaHHS, PE3yJIbTaTh
MOXYTh OyTH CKIaiHimIuMH, HDK y 7.8.2. B
JaHOMY  JIOKyMEHTI  HaBOJAUTBCS  CHUCTEMa
dbopmMyn 1 KOPUCTYBad CaMOCTIMHO pPO3paxoBYe
HanOUIbII

3HAYEHHS 3a dhopmyoro

NPUUHATHUMH ~ MAaTeMaTUYHUMH  METOIaMH.
Cucremy QopmMyn MOXXHA pO3pPaxOBYBaTH 3
ypaxyBaHHSIM TEMIIEpaTyp IWMOBUX Ta3iB Ta
MPUILUIMBHOTO MOBITPSA, AK 3a3HauyeHo y 7.8.2.
Takoxx MOKHA po3paxyBaTH 3MillIaHi MPOIECH
TeIuIonepeaavi, 0coOIMBO s Teronepeaayi
Bl AMMOXOMAY /10 MPUILTUBHOTO TOBITPS 1 Bij

MOBITPOIIPOBOAY /10 MPUJIETINX MPUMIILIEHb.

7.8.3.2 Cucrema hopmyt

i po3paxyHKy TeMIlepaTyp JAMMOBHX Ta3iB
TUISTHOK JTMMOXOJAY Ta [IISHOK 3’ €IHYBAJIBHOI
IUMOX1HOT BIITOB1AHUAX

TpyOu JUISL

TeMIeparyp MPUILTUBHOTO MOBITPS
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calculate the temperatures in the chimney and in
the air supply duct with a calculation method
which considers the heat transfer by radiation in

a more precise way.

The following clause gives a method for this
calculation. In principle it is possible to solve
the system of equations, which describe the heat
transfer process in the chimney with
consideration of the radiation in the same way as
it is given in 7.8.2 with solutions for the flue gas
temperature at the end of a chimney segment T,
and at the end of the air supply duct segment
Tosj. Because the system of equations in this
case is far more complex than in the case of a
calculation based on a standardised correction
factor for the radiation, the results are far more
complex than in 7.8.2. It is considered not
practicable to give the solution of the system of
equations in this document, but only to give the
system of equations and to allow the user to
solve this system of equations with commonly
used mathematical methods. Normally the
system of equations will be solved to get the
temperatures of the flue gas and of the supply air
asin 7.8.2. It is also possible to get the solutions
for the different heat transfer processes,
especially for the heat transfer from the chimney
to the supply air and also from the air supply
duct to the surrounding rooms.

7.8.3.2 System of equations

For the calculation of the flue gas temperatures
of the chimney segments and of the segments of
the pipe the

corresponding supply air temperatures solve the

connecting  flue and for



BHKOPHCTOBYEThCSL cuctema 15 dopmyn 3
HEB1IOMUMH 3HAU€HHAMH (cj, Uaj, Jigj, dBjs Juj,
Orad.,j» Tm,j, To,j, Tma,j1 TmB,j, TeB,j (abo ToB,j B
3aJIeKHOCTI Bix TUITY), Tmigj, K*,j, K*iB j, ORad, -

30BHIIIHBOI  MOBEPXHI

Temmonepenaua  Bif

JAUMOXOJY (c,j 00YMCIIIOETHCS 3a (POPMYIIOLO:

aec:

U — BHYTpIIIHIN IEPETHH TUMOXO]Y, M;

L — noBxuHa TUMOXONY, M;

Tmj — cepenHs TemnepaTypa JUMOBUX I'a3iB 110
JOBXKHHI TUISHKH | mumoxony, K;
Tmaj — cepemHs TeMmmepaTrypa 3O0BHIIIHBO]
CTIHKH TI0 TOBXHHI AUISIHKH | 1umMoxony, K;

@ij — KOe(IIEHT TEIUIOBINadl 3 BHYTPIIIHBOI
MOBEPXHI MO JOBXKHUHI IUISHKH TUMOXOAY |, (3a
dopmyioro (99)), Br/(M*K);

[ 1 ]
4) _ TEPMIUHUHN OMip AUMOXOJY, m?-K/Br;

Nseg — KUIBKICTH JUISHOK JHUMOXOAY MJist
PO3PaxyHKY.

Gc,; =M Cp ;- (Tej -T
Ie:

7it — MacoBa BUTpaTa JUMOBHX Ta3iB, Kr/c;

Cpj — NMUTOMA TEIUIOEMHICTh AMMOBHX Ta3iB MO
noBxuHi ainsakd |, Jx/(kr-K);

Tej — TemmepaTypa AMMOBHX ra3iB Ha BXOJl B
IusHKyY qumoxony j, K;

Toj — TemmepaTypa IUMOBHMX Ta3iB B YCTi

Ar. . —T

0,j

following system of 15 equations, with the
unknown values gc, Gaj, digj, 98,j, u,, Oradjs Tm,js
Toj, Tmaj, Tmae,j, Tesj (Or Togj dependent on the
kind of iteration), Tmigj, K*,j, K*igj, ORad, j-The
heat transfer from the flue to the outer surface of
the chimney qc,; shall be calculated using to the

following equation:

m,j — “ma,j )

: (111)
where
U is the internal circumference of the chimney,
inm;
L is the length of the chimney, in m;
Tmj Is the mean temperature of the flue gas in
segment j, in K;
Tmaj IS the mean temperature at the outer wall of
the chimney segment j, in K;
aij is the internal coefficient of heat transfer of
the flue of segment j (see Equation
(99)), in W/(m?*-K);

1 )
(A is the thermal resistance of the chimney, in

m2~K/W;
Nseg is the number of chimney segments used in

the calculation.

)

where

: Br. (112)

m 1S the flue gas mass flow, in kg/s;

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

Tej is the flue gas temperature at the inlet of
chimney segment j, in K;

Toj Is the flue gas temperature at the outlet of
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TIISHKHA | THMOXOTY.

Temmonepenaua  BiJ ~ 30BHINIHBOI  CTIHKHU
JAUMOXOJLy 10 OAa4i HOBITPS (aj OOUHCIIOETHCS
3a GOopMyIIOH0:

a.j Nseg

Ji(H

U, — 30BHIIIHIN IEpUMETP AUMOXOAY, M;

L — noBxuHa TUMOXONY, M;
Oaj — KOE(]ILIEHT TEIUIOB1Aadl MPHUIIMBHOIO
MOBITPS MO JOBKHHI AUISSHKH JAMOXOLY J,
Br/(m*K);

Taj CepelHs TeMmIepaTrypa 30BHIIIHBOI

CTIHKH 10 TOBXHHI AUISIHKH | 1umMoxony, K;
Tmej — cepemHs Temieparypa HPHUIIMBHOTO

MOBITPS 110 TOBXKUHI JUISHKH |, K;

Nseg — KUIBKICTh JAUISHOK JAUMOXOAY JJIA
PO3paxyHKy.
Tennonepenaya  Bi  BHYTPIIIHBOI  CTIHKH

HOBITPONIPOBOLY  (iBj o0umcioeThC 32

hopmyroro:

p _ U iB - L- CY]'B’ j

. § =————
J Nseg

Ie:

Uiz — BHYTpIIIHIA NEpUMETP MOBITPOIPOBOLY
MOBITPSL, M;

L — moBXuHA TUMOXO.Y, M;

aigj — Koe(iLleHT TerIoBiAgaul NPUIIIMBHOTO
MOBITPSI MO JOBXUHI MAUISHKA JUMOXony (Ha
JinsHIi moBiTponpoBoxy) j, Br/(M*-K);

Tmej — cepeaHs Temimeparypa IPUILIUBHOIO
MOBITPS 10 TOBXKUHI AUISHKH |, K;

Tmigj — cepenHs TemiepaTypa BHYTPIIIHBOI

CTIHKH Ha JUISHIN | moBiTpomposoay, K;
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chimney segment j.
The heat transfer from the outer wall of the
chimney to the supply air g, shall be calculated

using to the following equation:

‘(Tma,j _TrnB,j

, Br. (113)

where

U, is the outside circumference of the chimney,
inm;

L is the length of the chimney, in m;

0, IS the internal coefficient of heat transfer of
the supply air of segment j (on the chimney
side), in W/(m?-K);

Tmaj IS the mean temperature of the outer wall of
the chimney in segment j, in K;

Tmg,j is the mean temperature of the supply air in
segment j, in K;

Nseg is the number of chimney segments used in
the calculation.

The heat transfer from the supply air to the inner
wall of the air supply duct qig; shall be
calculated using to the following equation:

‘(TmB,j _TmiB,j)

,  Br. (114)

where

Uig is the inner circumference of the air supply
duct, in m;

L is the length of the chimney, in m;

aig,j is the internal coefficient of heat transfer of
the supply air of segment j (on the air supply
duct side), in W/(m?*K);

Tmg,jis the mean temperature of the supply air of
segment j, in K;

Tmigj is the mean temperature of the inner wall

of the air supply duct segment j, in K;



Nseg — KUIBKICTh MJUISHOK JWUMOXOAY IS
PO3paxXyHKY.
Tennonepenady HPHUILIMBHOTO MOBITPSA | O

00YHCITIOITH 32 (HOPMYJIIOIO:

gdg,; = Mg "Cpp; '(T:)B,j -

Ie:

rilg — MacoBa BHUTpaTa IMPHUILIUBHOTO TOBITPS,
kr/c;
CoBj — IMTOMA TEIUIOEMHICTh HPUIIMBHOIO
MOBITPS 10 JOBKUHI AUstHKH |, JIx/ (kr-K);

Togj — TemmepaTypa MPUIUIMBHOIO MOBITPS
HAMPHKIHII AUSTHKA | tumoxony, K;

Tesj — Temmeparypa NPUILUIMBHOIO IOBITPS Ha
BXO/JIl B IUISIHKY | mumoxoy, K.

Temnmonepenaua Bif ~ BHYTPIIIHBOI  CTIHKHU
HOBITPONPOBOLY [0 OTOUYYIOHOTO MHOBITPSA [y

00YHCITIOETHCSA 32 (POPMYIIOLO:

Nseg is the number of chimney segments used in
the calculation.

The heat transfer to the supply air in segment j
ge, shall be calculated using to the following

equation:

)

, Br.

T,

eB,j

(115)
where

mg is the supply air mass flow, in kg/s;

Cpa,j IS the specific heat capacity of the supply air
in segment j, in J/(kg-K);

Tog,j IS the temperature at the outlet of segment j
of the supply air, in K;

Tegj Is the temperature at the inlet of segment j
of the supply air, in K.

The heat transfer from the inner wall of the air
supply duct to the ambient air qy; shall be
calculated using to the following equation:

Unp-L
Gu,; = ) ]; '(TmiB,j_Tu,j)
[(X] *%]‘Nseg
h .0_/ .
B Thal TeR,) . Br. (116)
Ie: where

Uiz — BHYTpIIIHIH NEpUMETp MOBITPONPOBOAY,
M;

L — moBkuHA TUMOXO.Y, M;

Tmigj — cepemHs TeMmmeparypa BHYTPIIIHBOI
CTIHKH JUISHKH | TIOBIiTpomnpoBoy, K;

Tuj — TeMmepaTypa OTOYYIYOIo IIOBITpS Ha

minsui j mumoxonay, K;

1

(A]B — TEpMIYHUK Omip MOBITPONPOBOIY,

M%-K/BT

Uig is the inner circumference of the air supply
duct, in m;
L is the length of the chimney, in m;
Tmig,j Is the mean temperature of the inner wall
of the air supply duct segment j, in K;
Tyj is the ambient air temperature at segment j,
in K;
(4

A/B the thermal resistance of the air supply

duct, in (M?-K)/W;
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Dhie — CeKBIBaJICHTHHI BHYTPIIIHIN JlamMeTp

MOBITPOIIPOBOY, M;

Dhae — eKBIBaJCHTHMIA 30BHINIHIA JiaMeTp

MOBITPONIPOBOTY, M;

aaBj — KOe(ILIEHT TEMIOBIAAAY1 BiJ] 30BHIMIHBO]
) ) . 2 17\

MOBEpXHi noBitTponposoxy j, Br/(m” K);

Nseg — KiTbKiCTh MUISHOK JWUMOXOIY JUIS

PO3PaXyHKY.

Temnonepenauy, sika 6a3yeTbCsi HA TEIMJIOBOMY

Dyig is the hydraulic diameter of the inner wall
of the air supply duct, in m;

Dhag Is the hydraulic diameter of the outer wall
of the air supply duct, in m;

aag,j IS the outer coefficient of heat transfer of the
air supply duct segment j, in W/(m?-K);

Nseg is the number of chimney segments used in
the calculation.

The heat transfer based on radiation q rag Shall

be calculated using to the following equation:

BUNIPOMIHIOBAaHHI ~ (rad ~ OOYHCIIOIOTH 32
bopmyIIoIO:
B U, -L- Opqq;

TRed ) T (1
—+i-[——1] - Nseg
€ Dhip \&n

ne:

U, — 30BHIIIHII IEPUMETP AUMOXOY, M;

L — noBkuHA TMMOXO.Y, M;

Tmaj— cepenHs TemnepaTypa 30BHIIIHBOI CTIHKH
0 JIOBXKUHI TUTAHKH qumoxony J, K;

Tmigj — cepemHs TeMmmepaTypa BHYTPIIIHBOI
CTIHKH TIO JIOBXHHI JIJSIHKH | TIOBITPOIPOBOY

numoxony, K;

ORad — KUIBKICTH BHUIPOMIHIOBAaHHS YOPHOTH
ORrad = 5,67-10-8, Br/(M*K*):;

£a — CTYyNIHb YOPHOTH 30BHINIHBOI IOBEPXHI
TMMOXO/LY;

&g — CTYNiHb YOPHOTH BHYTPIIIHBOI MOBEPXHI

MOBITPOIIPOBOLY;

Dna — exBiBaleHTHHIT
CTIHKU AUMOXOIY, M;
Dhie — €KBIBAJICHTHUI

CTIHKH TIOBITPOITPOBOTY,
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JTiaMeTp 30BHINIHBOT

JTiaMeTp BHYTPIIIHBOT

M;

-(Tn‘ﬁa,,- —Tlﬁm,,-)
, Br. (117)
where
U, is the outside circumference of the chimney,
inm;
L is the length of the chimney, in m;
Tmaj IS the mean temperature at the outer wall of
the chimney of segment j, in K;
Tmigj IS the mean temperature of the inner wall

of the air supply duct of segment j, in K;

Orag 1S the black body radiation number orag =
5,67-10-8, in W/(m?-K%):

&, IS the proportion of black body radiation
emitted by the outer surface of the chimney;

¢ig 1S the proportion of black body radiation
emitted by the inner surface of the air supply
duct;

Dha is the hydraulic diameter of the outer wall of
the chimney, in m;

Dyig is the hydraulic diameter of the inner wall

of the air supply duct, in m;



Nseg — KUIBKICTh MJUISHOK JWUMOXOAY IS
PO3paxXyHKY.

TemmoBuit  GamaHc  po3paxoOBYEThCS 3a
HACTYITHUMHU (HOPMYJIaMH:

TerutoBuit OaslaHC MIXK JMMOXOJ0M,
NPUIUIMBHAM  TIOBITPSIM ~ Ta  OTOYYIOUUM
MOBITPSIM

dc,j =4u,j t49B,j
TennoBwuii 6amaHc 30BHIMIHBOI CTIHKH TUMOXOIY
9C,j =9a,j T 9Rad,j |

TemnmoBuit  Gamanc  BHYTPIIIHBOI  CTIHKHU
MIOBITPOIIPOBOAY

duj =49iB,;j t 9Rad, j

Jlns  OUISHOK 3  HEBEJIMKOIO  JOBXKHHOIO 3

Cepe,ﬂHiMI/I TeMIICpATypaMu 34CTOCOBYIOTbH

dbopmynu:
_RJ+%J
2

m, j

T

T o =
mBs.] 2

7.8.3.3 KoedimieHT 0X0I0IKEHHS

Po3paxynok KOeQIIiEHTY OXOJIOJKEHHS
MIPOBOMTHCS 3TiHO 3 7.8.2.4.

7.8.3.4 KoedimieHT Teruronepenadi

Po3paxynok KoeQillieHTy  Teronepeaayi
MIPOBOAMTHCS 3TiHO 3 7.8.2.5.

7.8.4 Cepenni Ttemmeparypu s PO3pPaxXyHKY
THCKY

Cepennst Temmneparypa AMMOBHX Ta3iB MO BCid

JOBXKUHI JUMOXOAY Im OOUYHCIIOETBCS —3a
hopmyroro:
- Dseg
m - Nseg 1
Zi%u

eB, +T0B,j

Nseg is the number of chimney segments used in
the calculation.

The heat balance shall be calculated using to the
following equations:

Heat balance between the flue, the supply air

and the ambient air

Br. (118)

Heat balance at the outer wall of the chimney

Br. (119)
Heat balance at the inner wall of the air supply

duct

Br. (120)
For segments with short length the following

relations for the mean temperatures can be used:

K. (121)

: K. (122

7.8.3.3 Coefficient of cooling

For the calculation of the coefficient of cooling
see 7.8.2.4.

7.8.3.4 Coefficient of heat transmission

For the calculation of the coefficient of heat
transmission see 7.8.2.5.

7.8.4 Mean temperatures for pressure calculation

The mean temperature of the flue gas averaged
over the length of the chimney T, shall be

calculated using the following equation:

K. (123)
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Cepennsi TemrepaTypa AMMOBHUX Ta3iB MO BCIiH

JOBXKUHI 3’ €IHYBAILHOTO  E€IEMEHTY |y

00YHCITIOETHCS 32 POPMYIIOIO:

o= NsegV
mV = NeegV 1

T mvV,j

j=1

CepenHs TemmepaTypa NPUIUIMBHOIO TMOBITPS

M0 BCi  JOBXHHI  IOBITPONPOBOLY Tmp

00YHCITIOETHCS 32 POPMYIIOHO:

CepenHsi TemrepaTypa MPHIUIMBHOTO MOBITPS
M0 BCI JOBXKHHI 3’ €IHYBAJIBHOTO EJIEMEHTY

MPUILUTUBHOTO TOBITPS Tmgy OOYHCIIOETHCS 3a

dbopmyIoro:
oo = NsegV’
mBV ~ NsegV 1
j=1 TmBv,j
ne:

Tm — cepeanst TemmepaTypa AUMOBHUX Ta3iB IO
BCIH TOBXHKHI tumoxony, K;
Tmj — cepenHs TemIepaTypa IMMOBHUX Ta3iB I10

BCiil TOBXHHI AUISIHKA | tumoxony, K;

va — CCPCAHA TEMIICpaTypa JUMOBUX rasiB Io

BCiil TOBXHHI 3’ €JJHYBaJILHOTO €JIeMeHTYy |, K;

Tmv,j — cepenHs TemmnepaTypa IUMOBUX ra3iB I10

BCili IOBKHHI JAUISHKY | tumoxony, K;

Tmg — cepeaHs TemmepaTypa MNPUIUIMBHOTO

MOBITPS 1O BCii JOBXKHUHI MOBiTponposoay, K;

Tmej — cepeaHs TeMmepaTypa IPUILIUBHOIO
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The mean temperature of the flue gas averaged
over the length of the connecting flue pipe Tmv
shall be calculated using the following equation:

K. (124)
The mean temperature of the supply air averaged
over the length of the air supply duct Tpg shall
be calculated using the following equation:

K. (125)
The mean temperature of the supply air averaged
over the length of the connecting air supply pipe
Tmev shall be calculated using the following

equation:

, K.

where

(126)

Tm is the mean temperature of the flue gas
averaged over the length of the chimney, in K;
Tmj is the mean temperature of the flue gas
averaged over the length of the chimney
segment j, in K;

Tmv Is the mean temperature of the flue gas
averaged over the length of the connecting flue
pipe, in K;

Tmv;j is the mean temperature of the flue gas
averaged over the length of the connecting

flue pipe segment j, in K;

Tms IS the mean temperature of the supply air
averaged over the length of the air supply

duct, in K;

Tma, IS the mean temperature of the supply air



MOBITPSA MO  BCI  JOBXKHHI  JUIAHKHA |

nositporposony, K;
Tmey — cepemHsi TemrepaTrypa MNPUILTMBHOTO
MOBITPS MO BCIA JIOBXKHHI 3’ €JHYBAIbHHUX
€JIEMEHTIB MPUIUTMBHOTO NOBITPS, K;

TmBvj — cepenHs TemIiepaTypa HPHUILIMBHOIO

MOBITPS MO  BCI  JOBXHUHI  JUISHKA |

3’€IHYBaJIBLHOTO TOBITpoIpoBoay, K;
Nseg — KUTBKICTh IIJITHOK JTUMOXO/TY;
NsegV — KUIBKICTh IUISHOK 3’€JHYBAJIBHOTO
JTUMOXOTY.

7.9 BuzHaueHHs I'YCTHHH Ta MIBUIKOCTI

7.9.1 I'ycTrHa Ta MWIBUJKICTh TUMOBHX Ta3iB
I'ycTuHa Ta MBUAKICTH AMMOBHUX Ta3iB BIAHOCHO
CepeIHbOl JOBXHHH IUMOXOIY pPm Ta Wp 1
3’€IHYBAIBHOTO  JUMOXOAY pPmvy Ta Wmy
PO3paxoByeEThCS 3TiAHO 3 5.9.

7.9.2 T'yctuHa Ta UWIBUAKICTh TPHUILIUBHOTO

MOBITPS
I'yctTiHa npumIMBHOrO MOBITPS MO  BCIH
JIOBXKHHI 3’€HYBaJIbHOL TpyOu PmBV
00YHCITIOETHCS 32 POPMYIIOHO!

PmBV =

ne:

pmBv — TYCTHHA MPUILTUBHOTO TMOBITPS MO BCid
JOBXKHHI 3 €IHYBAIBHOTO  TOBITPONPOBO/LY,
KF/M3;

pL — mapyianbHuit THCK, [la;

R — razoBa cramna noitps, x/(kr K);

Tmy — cepemHs TemrmepaTypa MNPUILTUBHOTO
MOBITPST MO BCIA JIOBXUHI 3’ €IHYBAJIBLHOTO

noBiTponposoxay, K.

averaged over the length of the air supply

duct segment j, in K;

Tmav IS the mean temperature of the supply air
averaged over the length of the connecting

air supply pipe, in K;

Tmav] IS the mean temperature of the supply air
averaged over the length of the connecting

air supply pipe segment j, in K;

Nseg is the number of chimney segments;

NsegV is the number of connecting flue pipe
segments.

7.9 Determination of densities and velocities
7.9.1 Density and velocity of the flue gas

The density and velocity of the flue gas
averaged over the length of the chimney p, and
Wp, and of the connecting flue pipe pmv and wmy
shall be calculated according to 5.9.

7.9.2 Density and velocity of the supply air

The density of the supply air averaged over the
length of the connection pipe pmsyv shall be

calculated with the following equation:

, krive. (127)

where

pmev 1S the density of the supply air averaged
over the length of the connecting air supply
pipe, in kg/m?;

pL is the pressure of the external air, in Pa;

RL is the gas constant of the air, in J/(kg-K);
Tmev IS the mean temperature of the supply air
averaged over the length of the connecting

air supply pipe, in K.
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[IIBMAKICTh TNPUIIMBHOTO TIOBITPS IO BCIH

JOBXUHI 3 €IHYBaJIbHOTO  IOBITPOIPOBOAY

Wmey OOYHCITIOETHCS 32 POPMYIIOH0:
mB

WmBvV =
bi (K
Wmey — IIBUAKICTh MPHUIUIMBHOTO IOBITPS IO
BCIH JOBXHHI 3’€THYBAIBLHOTO MMOBITPOIPOBO/LY,
Mm/c;
71 g — MacoBa BUTpaTa NMPUIUIMBHOIO MOBITP4, K;
Agy — TIOma TONEPEeYHOro  MEePeTUHY
3’€HYBaJIbLHOTO MOBITpOIpoBoAy, I1a;

pmBv — TYCTHHA TPHUILTUBHOTO TMOBITPSI MO BCIH

JOBXHHI  3’€THYBAJIBHOTO  MOBITPOIIPOBOLY,
kr/m®,
'ycTuHa NPUIUIMBHOTO TOBITPS MO  BCIH

JIOBKHHI TIOBITPOMIPOBOJY pmp OOUUCITIOETHCS 3a
hopmyroro:

PmB PL

ae:

pmB — TYCTHHA TPHUIUIMBHOTO TIOBITPS MO BCIH
JIOBXHHI MTOBITPOIIPOBOLY, kr/m’;

pL — napyianeHuil TUCK, [1a;

R — razosa crana nositps, x/(kr K);

Tmg — cepenHs TemmepaTrypa MNPUIUTMBHOIO

MOBITPSI 1O BCiHl TOBXKHHI MOBITpoIipoBoy, K.

HIBuAKICTh MPUILUIMBHOTO TMOBITPS MO BCId

JIOBKHHI TIOBITPONIPOBOTY Wmp OOUYHCITIOETHCS
3a (hopMyIIOIO:

m

WmB B

Ie:

102

Ay * PmBY

TR T

Ap - Pmp

The velocity of the supply air averaged over the
length of the connecting air supply pipe Wmgv
shall be calculated using the following equation:

: m/c. (128)

where

Wnmay IS the velocity of the supply air averaged
over the length of the connecting air supply
pipe, in m/s;

m g 1S the mass flow of the supply air, in K;

Agy is the cross-sectional area of the connecting
air supply pipe, in Pa;

pmev 1S the density of the supply air averaged
over the length of the connecting air supply pipe,
in kg/m®.

The density of the supply air averaged over the
length of the air supply duct pms shall be
calculated with the following equation:

, Kriv°, (129)

where

pma IS the density of the supply air averaged over
the length of the air supply duct, in kg/m?;

pv is the pressure of the external air, in Pa;

R is the gas constant of the air, in J/(kg-K);

Tms IS the mean temperature of the supply air
averaged over the length of the air supply duct,
in K.

The velocity of the supply air averaged over the
length of the air supply duct wmg shall be
calculated using the following equation:

, ™. (130)

where



Wmp — IMIBUAKICTh MPUTIJIMBHOTO MOBITPS MO BCii
JOBKHHI TTOBITPONIPOBOY, M/C;

7ilg — MacoBa BUTpaTa MPUIUIHBHOTO MOBITPsI, K;
Ag — IUIOIA  TIONEPEYHOro  IMEPETHHY
MOBITpOnpoBOY, [1a;

Pme — TYCTHHA NPUIUIMBHOTO MOBITPS MO BCii
JIOBXKHHI ITOBITPOIPOBOAY, KI/M°.

7.10 Bu3zHaueHHS THCKIB

7.10.1 Tuck nmpu HaIXO/HKEHHI TUMOBHX Tra3iB B
IIUMOXiJ

Po3paxyHOK THCKY TIpH HAJIXO/KEHHI JTUMOBHUX
rasiB B JIUMOXiJ IPOBOIUTHCs 3rigHO 3 5.10.1 Ta
7.2.

7.10.2 TeopeTrnuHa Tsra, 1110 BUHUKAE BHACIIIOK
edeKkTy IMMOX0y B AUIAHII aumoxoy (Pu)
Po3paxyHOK TEOpeTWYHOI TATH, IO BHHHUKAE
TIAHII

BHACHIIOK e(eKTy MAUMOXOQy B

numoxony Py nmpoBoauThes 3rigHo 3 5.10.2.

7.10.3 AepomuHamiyHMI Omp B  JUISHII
mumoxony (PRr)
Po3zpaxyHOk  aepoguHaMi4HOTO  OMOpY  Ha

ainsH quMoxoay (Pr) MpOBOAMTHCS 3TiAHO 3
5.10.3.

7.10.4 Tunamiunmii Tuck Bitpy (PL)

Bxin/Buxig KOHCTPYKIli BBaKAIOTHCS TAaKUMU,

10 MiHIMi3yI0Th edexTH noBitps. Tomy P = 0.

7.11 MinimMajabHa TAra, HeoOXigHa B TOUIi

BXOAy [IMMOBHX Tra3iB B JauMmoxig i

MaKcuMajdbHO aomyctuma Tara (Pz Ta
Pzemax) Ta MakcuMajibHUii i MiHiMaabHUI
nepenajg TUCKY B TO4YlI BXOAy JUMOBHX rasis
B Moxix (Pzoe Ta Pzoemin)

7.11.1 3aranbpHi DOJOKEHHS

3aranpHi IT0JI0KEeHHS HaBeaeHo B 5.11.1.

Wnmg IS the velocity of the supply air averaged
over the length of the air supply duct, in m/s;

m g 1S the mass flow of the supply air, in K;

Ag is the cross-sectional area of the air supply
duct, in Pa;

pms IS the density of the supply air averaged
over the length of the air supply duct, in kg/m°.
7.10 Determination of pressures

7.10.1 Pressure at the flue gas inlet into the
chimney

For the calculation of the pressure at the flue gas
inlet into the chimney see 5.10.1 and 7.2.

7.10.2 Theoretical draught due to chimney effect
in the chimney segment (Py)

For the calculation of the theoretical draught due
to chimney effect in the chimney segment (Pn)
see 5.10.2.
7.10.3 Pressure

segment (Pr)

resistance in the chimney
For the calculation of the pressure resistance in

the chimney segment (Pg) see 5.10.3.

7.10.4 Wind velocity pressure (P.)

The inlet/outlet construction is assumed to be
designed such that wind effects are minimised.
Consequently P, = 0.

7.11 Minimum draught required at the flue
gas inlet into the chimney and maximum
allowed draught (Pz and Pzmax) and
maximum and minimum differential pressure
at the flue gas inlet into the chimney (Pzoe
and Pzoemin)

7.11.1 General

For the general purpose see the text in 5.11.1.
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7.11.2. MigiMaIbHA Ta MakKCHUMaJbHA TAra UL

(Pw

MaKCHMaJIbHUHN Ta MiHIMATbHUHN TIepenaj THUCKY

TEIUIOreHepaTopa ta  Pwmax) i

temtoreneparopa (Pwo ta Pwomin)

Mi"iMasibHa Ta  MakKCHUMallbHa  Tsra  JUId
TeIJIoreHepaTopa (Pw Ta Pwmax) 1
MaKCHMaJbHUI Ta MiHIMAJTbHUH Mepenaa TUCKY

TeIIOTeHepaTopa (Pwo Ta Pwomin)

pO3paxoByrOThCS 3rifgHO 3 5.5.4, 5.5.5 a60 5.5.6.

7.11.3 @axkTuyHMil aepoAWHAMIYHUN  Omip

3’eHyBaNIbHOTO TUuMoXony (Pey)

Po3paxyHok  ¢dakTUYHOrO  aepoIUHAMIYHOTO

3’€THYBAJILHOTO (Prv)

oropy

MPOBOAUTHCS 3rigHo 3 5.11.3.

TUMOXO0Y

7.11.4 AeponvHamMiuHUN OIip NPUILIUBHOTO
MOBITPS

7.11.4.1 Tsara, m0 BUHUKAE BHACHIJIOK e(eKTy
AUMOXOy TpyOU mpurutuBHOTO MOBITPst (PHg)
Tsira, 110 BUHUKAE BHACTIIOK €PEKTYy NUMOXOIY
00YHCITIOEThCS 3a

B MOBITPONPOBO/IL,

¢dopmysoLO:

Rp=Hg g (pr - Pun)

ae:

Pus — Tara, mo BHMHHMKAa€e BHACHIIOK e(eKTy
JTUMOXOJTy B oBiTpornpoBoi, Ila;

Hg — BHuCOTa MOBITPONPOBOY, M;

g — MPUCKOpEeHHs BimpHOro maminHs = 9,81,
mic?:

pL — TYCTHHA OTOYYIOUOT0 MOBITPA, kr/m;

pme — TYCTHHA NPUIUIMBHOTO TOBITPSI MO BCid
JIOBXKHMHI MTOBITPOIPOBOAY, KI/M°.

Mpumitka. JlocBix CBITUUTE HpPO Te, IO OOMEXKEHHS Mae
CTOCYBATHCSI MiHIMaJIbHOI IUIOLI MEPETUHY MOBITPOIIPOBOLY Ta
KOHIICHTPHYHHUX CHCTEM JHMOXOAY. PEKOMEHIYEThCS ITOKA3HUK

1,5 CTOCOBHO IJIOIII NEPETUHY TUMOXOIY.

7.11.4.2 Tsara, mo0 BUHUKAE BHACHTIIOK e(eKTy
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7.11.2 Minimum and maximum draught for the
heating appliance (Pw and Pywmax) and maximum
and minimum differential pressure of the heating
appliance (Pwo and Pwomin)

The minimum and maximum draught for the
heating appliance (Pw and Pwma) oOr the
maximum and minimum differential pressure of
the heating appliance (Pwo and Pwomin) shall be
obtained in accordance with 5.5.4, 5.5.5 or 5.5.6.
7.11.3 Effective pressure resistance of the
connection pipe (Prv)

For the calculation of the effective pressure
resistance of the connection pipe (Pgry) see
5.11.3.

7.11.4 Pressure resistance of the air supply

7.11.4.1 Draught due to chimney effect of the
supply air duct (Pyg)

The draught due to the chimney effect of the air
supply duct shall be calculated using the

following equation:

, IMa. (131)

where

Pug IS the draught due to chimney effect in the
air supply duct, in Pa;

Hg is the height of the air supply duct, in m;

g is the acceleration due to gravity, shall be
taken as 9,81, in m/s?;

pu is the density of ambient air, in kg/m?;

pms 1S the density of supply air averaged over the

length of the air supply duct, 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.

7.11.4.2 Draught due to chimney effect of the



JTUMOXOTY

(PHav)

Tsra, 1m0 BUHHUKA€E BHACTIIOK €PEKTy TUMOXOIY

3’€IHYBaJIbHOTO  IOBITPOIIPOBOAY

y 3’€THYBaJILHOMY MOBITPOTIPOBOII,

00UHnCITIOETHCS 32 GOPMYIIOHO:

Pupv =Hay g (PL — Pupv)

Ie:

Pusvy — Tsra, mo BHHHKAE BHACTIIOK e(exTy
JUMOXO0Ny y 3’€IHYBAJIbHOMY MOBITPOIPOBOI,
I1a;

Hgv — BHCOTa 3’€IHYBaILHOTO MOBITPOIIPOBOLY,
M;

g — IpHCKOPEHHs BibHOro maminas =9,81, m/c*;

pL— T'YCTHHA OTOYYIOHYOTO MOBITPS, KI/M>;

pmBv — T'YCTHHA MPUILUIMBHOTO TMOBITPS MO BCii
JOBXHHI  3’€THYBaJIbHOTO  MOBITPOIIPOBO.NY,
K/,

7.11.4.3 AeponuHamiuHuii omip
noBiTporipoBony (Prs)

AeponuHamiuHui omip mNOBITponpoBoay Prs

00YHCITIOETHCS 32 POPMYIIOHO:

PRB=SEB’[WB‘i+Z§BJ'meB'

ae:

Prg — aepoauHaMiuHUI Omip MOBITPOIPOBOILY
aumoxony, Ila;

Pce — THCK, 110 BHHUKAE BHACHIZOK 3MIiHH
HIBUAKOCTI  TOTOKY Yy  TIOBITPONPOBOII
numoxony, Ila;

Y5 — Koe(illieHTY TepTs TMOBITPOIPOBOIY B
IUMOXO/II;

L — noBxwHa TUMOXO.Y, M;

connecting air supply pipe (Pusv)

The draught due to chimney effect of the
connecting air supply pipe shall be calculated

using the following equation:

, IMa. (132)
where
Pygv is the draught due to chimney effect in the

connecting air supply pipe, in Pa;

Hgy is the height of the connecting air supply
pipe, in m;

g is the acceleration due to gravity, shall be
taken as 9,81, in m/s?;

pu is the density of the ambient air, in kg/m*;
pmayv IS the density of supply air averaged over
the length of the connecting air supply pipe, in
kg/m®.

7.11.4.3 Pressure resistance of the air supply
duct (Prs)

The pressure resistance of the air supply duct
Prs shall be calculated using the following
equation:

2
mB +9EGB * FoB
, I1a.

(133)

where

Prs is the pressure resistance of the air supply
duct of the chimney, in Pa;

Pes is the pressure change due to change in
velocity of the flow in the air supply duct of the
chimney, in Pa;

¥g is the coefficient of friction of the air supply
duct of the chimney;

L is the length of the chimney, in m;
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Dng — ekBiBaJI€HTHUH JilaMETp MOBITPOIPOBOY
JTUMOXOJTY, M;

¥{g — cyma Koe(Qili€HTIB OMOpy MOTOKY Y
MOBITPOTIPOBO/II AUMOXO/Y;

pPma — TYCTHHA MPHUILUIMBHOTO IMOBITPS IO BCIH
JIOBKHHI JTUMOXOTY, kr/v®,

Wmg — MIBUAKICTH MPHUILUIMBHOTO MOBITPS IO
BCi# JIOBXKMHI MTOBITPOTIPOBOAY, M/C;

Seg — aepoauHaAMIYHUHN KOe]iIlieHT Oe3neKn s
IIOBITPOIIPOBOAY;

Sece — aepomuHamiuHHI KOe(ilieHT Oe3meKu
IUIsL OTIOPY THCKY, III0 BUHUKAE BHACIIIOK 3MIHH
MOTOKY IIBUIKOCTI B AUMOXO1 (Sges = Sgg AJA
Peg >0 1 Sgeg = 1,0 mmst Pgg < 0).

KoedimienT wmicueBoro omopy, HI0 BHHHKAE

BHACIIIZIOK TepTs moBiTpompoBoxy ¥g s
pi3HOi €KBIBaJIEHTHOI IIOPCTKOCTI
00YHCITIOETHCS 32 POPMYIIOHO:

1 2,51

Dyg is the hydraulic diameter of the air supply
duct of the chimney, in m;

X(p Is the sum of coefficients of flow resistance
in the air supply duct of the chimney;

pms 1S the density of the supply air averaged over
the length of the chimney, in kg/m3;

Wng Velocity of the supply air averaged over the
length of in the air supply duct, in m/s;

Seg Is the flow safety coefficient for the air
supply duct;

Secs Is the flow safety coefficient for the
pressure resistance due to change of flow
velocity in the chimney (Sgcs = Ses for Pgg >0
and Sggg = 1,0 for Pgg < 0).

The coefficient of flow resistance due to friction
of the air supply duct ¥ for different roughness

shall be calculated using the following equation:

;)

=-2-log
Vs

ne:

Dng — exBiBaJIeHTHUH JlilaMeTp TOBITPOMPOBONY,

M;

g — EKBIBaJIEHTHA IIOPCTKICTh BHYTPILIHHOTO

MOBITPOIIPOBOAY, M;

Reg — moka3zHuk PeifHonbica B MOBITPOIPOBO/II

(3rigmo 3 7.8.2.5.3);

¥Ygs — KoeQILIEHT ONOpy MOTOKY, IO BUHHUKAE

BHACJI/I0K TE€PTSI MOBITPOIIPOBO/LY.

Jns mokazHuka PeitHonmbaca wHuxkue 2 300

BUKOPUCTOBYETHCS KOE(DILlI€HT BiIMOBITHUMA 10

nokasHuka PeitHonbca, skuit piBaui 2 300.

3HavYCHHS €KBIBaJICHTHOT

VIS MIOPCTKOCTI

HaJacThCs BUPOOHUKOM. Y BUIAJKY
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371-D
hB /- (134)

where

Dyg is the hydraulic diameter of the air supply
duct, in m;

rg is the mean value of roughness of the inner
wall of the air supply duct, in m;

Reg is the Reynolds number in the air supply
duct (see 7.8.2.5.3);

¥g is the coefficient of flow resistance due to
friction of the air supply duct.

For Reynolds numbers below 2 300 take the
coefficient appropriate to the Reynolds number
equal to 2 300.

The values for mean roughness shall be given by

the manufacturer. In the absence of values from



BIICYTHOCTI 3HA4YeHb BiJ] BUPOOHWKA, THUIIOBI

3HAYeHHS JUISI  eKBIBAJGHTHOI  IIOPCTKOCTI
HaBesieH1 y Tabmuii B.4 nonatka B.

3MiHa THCKY, 110 BHHHKA€ BHACTIIOK 3MIHHU
MIBUJKOCTI TOTOKY Pgg y moBiTpompoBo/Ii
00YHCITIOETHCS 32 (DOPMYIIOLO:

Fsp = LmB.
2
ne:
PmB — CEPeIHS TyCTHHA TPUILTUBHOTO TMOBITPS
IO BCii IOBKHHI MOBITPOIIPOBOY, kriv®.
Pee — 3MiHHM THCKYy, 10 BHHHMKA€ BHACIIIOK
3MIHM OIBHJIKOCTI TIOTOKY B IOBITPOIPOBOI,
I1a;
Wme — CepelHs IMBUAKICTh NPUIUIMBHOTO
MIOBITPSI 110 BCill TOBXKHHI MOBITPOIIPOBOTY, M/C.
7.11.4.4 AepoauHaMivuHU# oO11ip 3’ €THYBAIHHOTO

nositponpoBoy (Prsv)

the manufacturer typical mean roughness values
for various materials are given in Annex B,
Table B.4.

The pressure change due to change of velocity
of the flow Pgg in the air supply duct shall be
calculated with the following equation:

2

*WmB

, Ila.

where

(135)

pms IS the density of the supply air averaged over
the length of the air supply duct, in kg/m*;
Peg is the pressure change due to change in

velocity of the flow in the air supply duct, in Pa;

Wnmg IS the velocity of the supply air averaged
over the length of in the air supply duct, in m/s.

7.11.4.4 Pressure resistance of the connecting air
supply pipe (Prsv)

AepouHaMiuHMIA orip 3’eqnyBanbHOrO The pressure resistance of the connecting air
noBiTponpoBony  Prgy  oOumcmioerbest  3a  supply pipe Pgrgy shall be calculated with the
bopmyIIOIO: following equation:
P = S - _Lpy PmBV 2 s P
RBYV =SEB | VBV +2 {pv 5 WmBv *+SEGBY - Fopv
hBV , IMa. (136)
ne: where

Prev — aeponuHaMidHMii omip 3’€JHYBaJIbLHOTO
noBiTponpoBoay, I1a;

Peevy — 3MiHa THCKy, IO BHHUKA€ BHACIIJIOK
3MIHU HIBHJIKOCTI MOTOKY HMPUILUIMBHOTO MOBITPS

y 3’€IHyBaJIbHOMY NOBiTponpoBoi, [1a;

Y By — Koe(dilieHT TepTsi TMOTOKY Yy
3’€THYBaJIbHOMY MTOBITPOTIPOBO/II;

BV - JOBXKHUH JTHYBaJIbHOT
L 0 a 3’€, aJIIBHOTO

MOBITPOIIPOBOY, M;

Dhpv — €KBIBaJICHTHH JllaMeTp 3’ €HYBATbLHOTO

Prev is the pressure resistance of the connecting
air supply pipe, in Pa;

Pesv IS the pressure change due to change in
velocity of the flow in the air supply connecting
air supply pipe, in Pa;

¥ gy Is the coefficient of friction of the
connecting air supply pipe;

Lgyv is the length of the connecting air supply
pipe, in m;

Dygv is the hydraulic diameter of the air supply
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MOBITPOTIPOBOY, M;

Xy — cyma KOe(QiIi€EHTIB OMOpPY IOTOKY Yy
3’€IHYBaJIbHOMY IMTOBITPONIPOBOI;

pmBv — TYCTHHA MPUIUIMBHOTO MOBITPS MO BCi

. . 3.
JOBXKHHI ITOBITPOIPOBOY, KI/M”;

Wmey — HIBUAKICTH MPHUIUIMBHOTO MOBITPS 10
BCIH JOBXHHI 3’ €THYBAIBLHOTO MOBITPOIPOBO/LY,
Mm/c;

Ses — aepoamHAMIUYHUH KOe(DIMi€HT Oe3MeKu s
3’€HYBaJIBLHOTO IMOBITPOIIPOBO/LY;

Secev — aepoauHaMiuHUNA Koe(DIIieHT Oe3rmexu
IUIE  aepOJAMHAMIYHOTO OIOpYy, IO BUHHKAE
BHACJIIOK 3MiHHU IIBHUJKOCTI Y 3’€IHYBaIbHOMY
noBitponpoBoi (Secev = Seg st Pggy >0 Ta
Secev = 1,0 mst Pggy < 0).

Koeoinient micueBoro omopy B numoxoai ¥y

of the connecting air supply pipe, in m;

Y(gv is the sum of coefficients of flow resistance
in the connecting air supply pipe;

pmev IS the density of the supply air averaged
over the length of the connecting air supply

pipe, in kg/m?;

Wnay IS the velocity of the supply air averaged
over the length of in the connecting air supply
pipe, in m/s;

Seg is the flow safety coefficient for the
connecting air supply pipe;

Secev IS the flow safety coefficient for the
pressure resistance due to change of flow
velocity in the connecting air supply pipe (Secsv

= Sgg for Pggy >0 and Sgggy = 1,0 for Pgpy < 0)

The coefficient of flow resistance due to friction

npu  pisHiii  ekBiBameHTHi  mopcrkocti Of the flue ¥gy for different roughness shall be
OOYHUCITIOETHCS 32 (HOPMYIIOHO: calculated using the following equation:
1
=-2.log 2,51 sy
¥pv Regy -y ¥av 3’714DhBV

Ie:
Dnev — ekBiBajeHTHUH AiaMeTp 3’ €IHYBAIBHOTO
MOBITPOIIPOBOAY, M;

I'ev - €KBIBaJIEHTHA IIOPCTKICTh
3’€HYBaJIBLHOTO MOBITPOIIPOBOAY, M;

Resv -

IOKa3HUK Petinonnnaca y

3’€IHYBAILHOMY MOBiTporpoBoai  (3rigHO 3
7.8.2.5.3);

¥Bv — KOeQIIIEHTIB ONOPY MOTOKY, 1110 BUHUKAE
BHACJIIJJOK TepTA 3’€IHYBAJIbHOTO
MTOBITPOTIPOBOTY.

Jns mokasHuka PeitHonmpaca wHuxkue 2 300

BUKOPUCTOBYETHCS KOE(DIili€HT BiIMOBITHUHI 10
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. (137)

where

Dygy is the hydraulic diameter of the connecting
air supply pipe, in m;

rgv is the mean value of roughness of the inner
wall of the connecting air supply pipe, in m;
Regy is the Reynolds number in the connecting
air supply pipe (see 7.8.2.5.3);

Pgy IS the coefficient of flow resistance due to

friction of the connecting air supply pipe.

For Reynolds numbers below 2 300 take the
coefficient appropriate to the Reynolds number



nokasHuka PeitHonbca, skuit nopisHioe 2 300.

3HayeHHA s CepeHbOi  eKBIBAJIEHTHOI

IIOPCTKOCTI HAJIAETHCSI BUPOOHUKOM. Y pasi
BIJICYTHOCTI 3HA4yeHb BiJ] BUPOOHWKA, THUIIOBI
3HAYEHHS JUI1  CKBIBAJICHTHOI  IIOPCTKOCTI
HaBeJleHl y, Tabnuii B.4 nonatka B.

3MiHa THCKy, IO BHHHKA€ BHACTIIOK 3MiHH

IMIBUAKOCTI  TOTOKY Yy 3 €IHYBaJILHOMY
nmoBiTponpoBoai  Pggy  o0UMCIIOETBCS 32
dbopmyIIoIO:
Py = PmBV 2 PmB
2
ne:

Peev — 3MiHa THCKYy, 10 BUHHKA€ BHACIIIOK
3MIHA Yy UIBHJIKOCTI TIOTOKY TPHUILUIUBHOTO
HOBITPSL 'y 3 €IHYBAJIbHOMY TOBITPOIPOBO/,
I1a;

pmByv — TYCTUHA MPUIUITMBHOTO TOBITPs MO BCii

JIOBKHHI MTOBITPOIIPOBOLY, Kr/M3;

pmB — TYCTHHA TIPUIUIMBHOTO TOBITPS MO BCIH
JIOBKHHI MTOBITPOIIPOBOLY, Kr/M3;

Wmey — HIBUAKICTh MPHUILUIMBHOTO TMOBITPS IO
BCIH JIOBXKHHI 3’ €HYBaJIbHOTO MOBITPOIPOBOLLY,
Mm/c;

Wmg — HIBUAKICTh MPUILIMBHOTO MOBITPS MO BCiid
JIOBXHHI MTOBITPOIIPOBOY, M/C;

7.12 Po3paxyHOK TeMIepaTypH BHYTPillIHbOL
cTinku aumoxoay Ha Buxoi (Tiop)
TemmepaTypa BHYTPIIIHBOI CTIHKA JAUMOXOMY
Ha BUXOJI NpH TeMiepaTypHiil piBHOBa3i Tiob

00UYHnCITIOETHCS 32 GOPMYIIOIO:

equal to 2 300.

The values for mean roughness shall be given by
the manufacturer. In the absence of values from
the manufacturer typical mean roughness values
for various materials are given in Annex B,
Table B.4.

The change of pressure change of the flow
velocity in the air supply duct of the connecting
air supply pipe Pggv shall be calculated with the
following equation:

2

— . YmB

, IMa. (138)

where

Pegv is the pressure change due to change in
velocity of the flow in the connecting air supply

pipe, in Pa;

pmev IS the density of the supply air averaged
over the length of the connecting air supply

pipe, in kg/m?;

pma IS the density of the supply air averaged over
the length of the air supply duct, in kg/m?;

Wnmgy IS the velocity of the supply air averaged
over the length of in the connecting air supply
pipe, in m/s;

Wmg IS the velocity of the supply air averaged
over the length of in the air supply duct, in m/s.
7.12 Calculation of the inner wall
temperature at the chimney outlet (Tiop)

The inner wall temperature at the chimney outlet
shall Dbe

determined using the following equation:

at temperature equilibrium  Tigp

k n
Tiop = To,Nseg - (%,Nseg _Tuo)
4, Nseg , K. (139
ne: where
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Tiob TeMIlepaTypa BHYTPIIIHBOI CTIHKH

HANpUKIHII JAMMOXOLY TMIpH TeMIepaTypHii
piBHOBa31, K;

ToNseg — TemIepaTypa IUMOBHUX ras3iB Ha KiHIII
oCcTaHHBOI AUITHKHU aumoxoxay Nseg, K;

K,Nseg Koe(illieHT —Terwionepenadi  Mix
JUMOXOJIOM Ta MPOXOJIOM MPUIUTUBHOTO TOBITPS
OCTaHHBOI AUITHKHU aumoxoay Nseg, Bt/ (M2~ K);
a iNseg — KoedilleHT Temonepenadi Mix
JTUMOBHMMH Ta3aMH Ta BHYTPIIIHBOIO TOBEPXHEIO
IIaXTH JTUMOXOJIy OCTAaHHBOI JIUISHKH JTUMOXOIY
Nseg, Br/(m*-K):

Ty — TemmepaTypa OTOYYIOUOTO IMOBITPS Ha
BHXOA1 tumoxony, K.

8 TEIIJIOTA KOHIAEHCAIIII BOJSHOI
IHAPU TUMOBHUX I'A3IB

8.1 3arajabHi MoJ10:KeHHA

Y MOMEePEAHHOMY  IMYHKTI 3a3HaYEHUH
pO3paxyHOK MapaMeTpiB Ijisi poOOTH JTUMOXOTY
B YMOBax MPHUCYTHOCTI BOJIOTH 0€3 ypaxyBaHHs
MOXJIMBOI TEIUIOTH BIJ KOHAEHcaIli BOISHOL
mapu auMoBux rasiB. lleil pozain omucye
pO3paxyHOK HasIBHOI TEIUIOTH BiJ KOHJEHCAIlil
BOJISIHOT TapH (MPHXOBaHa TEIUIOTA IJIABJICHHS)

Lo

iHpopMallil0 HEOOXiZHO BHKOPHCTOBYBAaTH B

Ta TEMIIEPATypHOrO e(peKTy y AMMOXOII.

pasi, SKIIO XapaKTEepPHCTHKA TEeMIIepaTypH He
3aJ0BOJIbHSE 5.3.
XapakTepucTuka THUCKY Y JaHOMY MYHKTI He

3a3HayCHa.

Hpumitka. Ta3oBa crama R BHacmigok  KoOHAEHcAIil

BU3HAYAETHCS 3T1IHO 3 J0aaTKOM E.

Temnora koHzeHcalii, $Kka BpaxoBaHa IpHU
pO3paxyHKy — — BEJIHKA,

TCIuIonepeaada Ta

NyXKe TOMY

nepeaada Macu

3MIMCHIOETHCS TEPEBAKHO y TPhOX-BUMIpax. Sk
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Tiob IS the inner wall temperature at the chimney

outlet at temperature equilibrium, in K;

Tonseg IS the temperature of the flue gas at the
end of the last chimney segment Nseg, in K;
Knseg 1S the coefficient of heat transmission
between the flue and the air supply passage of
the last chimney segment Nseg, in W/(m?-K);

@ inseg 1S the coefficient of heat transfer between
the flue gas and the inner surface of the flue duct
of the last chimney segment Nseg, in W/(m?-K);

Tuo is the ambient air temperature at the chimney
outlet, in K.

8 Consideration of the condensation heat of
the flue gas water vapour

8.1 General

The preceding clause enables calculation of the
parameters for a chimney operating under wet
conditions without taking account of the
available heat from the condensing water vapour
in the flue gas. This clause describes the
the available heat
(latent heat of

calculation of from

condensing water vapour
liquefaction), and the effect on the temperatures
in the chimney. It is recommended to be used
when the temperature requirement, see 5.3, is
not fulfilled.

The effect on the pressure requirement is not

dealt with in this clause.

NOTE The gas constant R considering the condensation may be

determined using Annex E.

The condensation heat, which can be considered
in the calculation, is very complex because the
heat and mass transfer will be mostly 3-

dimensional. As an example, the condensate



MpHUKIaA, KOHAEHCAT, MOXJHMBO, CTIKa€ IO
BHYTPIMIHIN CTIHIII JMMOXOAY 1 BHIIAPOBYETHCS
B o0OiacTi 3 BHIIOIO TeMmIeparypow. Meroa
pPO3paxyHKy, HaBEJEHUIl y LbOMY CTaHIApPTI
nuiie 3a3Hadae e(eKT KOHAeHcalii BOASHOI
napyd Ha BHYTPIIIHIA CTIHLI AWMOXOIY, SIKIIO
TeMIlepaTypa BHYTPIIIHBOI CTIHKM MeHIa abo
JOPIBHIOE TemrepaTypi TOYKH POCH JIUMOBHUX
rasziB, 1 METOJl PO3PaXyHKY J03BOJISIE 3MEHIIUTH
MaKCUMAaJIbHY KUTBKICTh KOHJICHCATY,
koedimient fx < 100 % six moka3sye qOCBII.

Jiis po3paxyHKy 3 KOHJGHCAIIEID, JUMOXiJ
po3ninseTbcss Ha AinssHKH  NSeg, JTOBXKHHA
TISTHOK Ma€ OyTH OJHAKOBOK aje He Oiybiie
0,5 M. 3’eTHYBaIBHUI €IEMEHT TaKOX JUTUTHCS
Ha JUITHKY 3’ €IHYBaJIbHOI TPYyOH, MaKCHMaIbHA
JIOBXKMHA sAKMX ckiagae 0,5 M, AKIIO
TeMIeparypa BHYTPIIIHBOI CTIHKM Ha BUXOJl
3’€IHYBJIBHOI TPyOM IWMOXOJy MEHINA HIXK
TOYKA POCHU TUMOBHX Ta3iB.

8.2 TTouaTok xKoHAeHCcAMIT

106 3naittu ninsaky NsegK ta/abo NsegKV, ne
MOYMHAETHCST KOHJEHCAIlis, CIIJ PO3paxyBaTH
TEMIIEpaTypy BHYTPIUIHBOI CTIHKM Ha KIHII
KOXKHOT HUISHKU | Tiopj MOYMHAIOYN 3 MEpIIO]
IUISHKA 3 €IHYBaJIbHOTO  €JIeMEeHTy  abo
JTUMOXOTy, JIe MOXKE€ BiAOyBaTHUCS KOHJIEHCAITIs,
3TiIHO 3 po3ainamu 5 abo 7, MOKM HACTyIHE

CHiBBiIHOIIIEHHS He Oy/ie BUKOHAHE:

may flow down at the inner wall of the chimney

and evaporate at an area with higher
temperature. The calculation method given in
this document only considers the effect of the
condensation of water vapour at the inner wall
of the chimney, when the inner wall temperature
is lower or equal to the dew point temperature of
the flue gas, but allows to reduce the maximum
amount of condensate by a factor fx < 100 % in

accordance with practical experience.

For the calculation with condensation a chimney
shall be divided into Nseg chimney segments of
equal length each with a maximum length of 0,5
m. The connecting flue pipe shall also be
divided

segments of equal length each with a maximum

into NsegV connecting flue pipe

length of 0,5 m, if the inner wall temperature at
the outlet of the connecting flue pipe is lower
than the water dew point of the flue gas.

8.2 Onset of condensation

To find the segment NsegK and/or NsegKV
where condensation begins, calculate the inner
wall temperature at the end of each segment j
Tionj starting with the first segment of the
connecting flue pipe or chimney where
condensation can occur in accordance to Clause
5 or Clause 7 until the following relationship is

fulfilled:

T T T
pa3om 3 with
b,
Tiob,j = Tob,j ‘a—]'(ﬂb,; _Tu,j)
i.j , K. (141)
ae: where
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Tiob,j TeMIlepaTypa BHYTPIIIHBOI CTIHKH

HANpHKIHII JAUSIHKA | TpH  TeMIepaTypHii
piBHOBa31, K;

Tpe,1 — TOUKaA pocu Ha BXOJ1 Nepuoi ALsHKH, K;

Kp,j — KoedilieHT TemIonepenayi JUISHKY | Ipu
TeMIIepaTypHiil piBHOBa31 (3riAHO 3 TAOIULIEIO 5
a6o Ta6muuero 7), Br/(m*K);

O ij — KoeIiLieHT Terionepenayi a1 KOHBEKIIi

JUIsHKY | (3rigHo 3 Tabnuie 5 abo Taldnuiero
2 10\

7), Br/(m*-K);

Topi — TeMmeparypa AAUMOBHX ra3iB Ha BUXOJ1

N

JUISTHKY TIPH TEMIIepaTypHii piBHOBa3i | (3rigHO

3 Tabmuieto 5 abo Tabswmmero 7), K;

Tuj — TemmepaTypa OTOUYYIHOUOIO HOBITPS IS

o ginsHky j, K.

Hpumitka 1. HeoOximHO mepeBiputH, mo ymoBa y (opmymi

(140) BuTpUMy€eThCs, OCOOJIMBO, SIKIIO TPUCYTHI 3MIHH Yy

po3mipax auMOXoAQy a00 y 3HAuCHHI TEPMIYHOTO OIOpY

3’€IHYBAIIGHOTO EJIIEMEHTY Ta/abo IUMOXOJy, OCOONMBO Ha

BXOJIi IUMOXO/IY.

Touka pocu Ha BXOAl MepmIOl JUISTHKA

3’€IHYBAJIbHOTO €JIEMEHTY [pev,1 3aJI€XKUTh Bij
BMICTY BOJISIHOT ITapu JTUMOBHX Tra3iB Ha BHUXOJI
npUCTporO. JIIsi HEKOHAECHCOBAHUX KOTHIB Tpev 1
= Tp. Jlnd KOHAEHCOBAaHMX KOTIIB, 3HaY€HHs
JUIS  BMICTY BOJSHOI TIapu JTUMOBHUX Ta3iB
o(H,O)w TOBMHHO HamaBaTHCS BHUPOOHUKOM.
3HaueHHs YacTKOBOTO THUCKY TOYKH POCH Ha
BHXOJ[l TEIJIOTEHEepaTopa Ppw Ta TOYKA POCH
Tpev1 MOXHaA po3paxyBatd 3a (opMynamMu
HaBeZieHUMH y Tabmuisix (B.6) Ta (B.7) nonatka

B.

Ipumitka 2. fxmo koedilieHTH BiOMi, TeMIepaTypa BOAU y
KOTJI Tyt NIPUAMAETBCA, K 3HAYEHHA TOYKU POCH Tpevi = Tpy

BinmoBinuuit  mapyianpHui  THCK  BomsHOi mapu  pDW

PO3paxoByeThCsl HACTYMHUM piBHSHHAM (B.13).
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Tiob,j is the inner wall temperature at the outlet of

segment j at temperature equilibrium, in K;

Tpe,1 IS the water dew point at the inlet of the first
segment, in K;

kp, j is the coefficient of heat transmission of
segment j at temperature equilibrium (see Clause
5 or Clause 7), in W/(m?K);

o ij is the coefficient of heat transfer for
convection of segment j (see Clause 5 or Clause
7), in W/(m*K);

Top,j IS the flue gas temperature at the outlet of
segment j at temperature equilibrium (see Clause
5 or Clause 7), in K;

Tyj is the ambient temperature for the area of
segment j, in K.

NOTE 1 It is necessary to check that the condition in Equation
(240) is fulfilled, especially if there are changes in

the dimensions of the flue or in the value of the thermal

resistance of the connecting flue pipe and/or the chimney, in

particular at the entry to the chimney.

The water dew point at the inlet of the first
segment of the connecting flue pipe Tpev1
depends on the water vapour content of the flue
gas at the outlet of the appliance. For non-
condensing boilers Tpev,1= Tp.

For condensing boilers the value for the water
vapour content of the flue gas (H,O)w should
be obtained from the appliance manufacturer.
With this value the water vapour-partial pressure
at the heating appliance outlet ppw and the water
dew point Tpyv1 can be determined using
Equations (B.6) and (B.7) in Annex B.

NOTE 2 If no value is known the normal return water
temperature to the boiler Ty should be taken as water dew

point Tpevs = Tur. The corresponding water vapour partial
pressure pDW can be determined with Equation (B.13).



SIkmo macoBa BTpara auMoBux rasiB Ha Buxomi If the flue gas mass flow at the outlet of a
KOHJICHCYIOYOTO KOTJIa 7ty HE BpaxoByeThcs, condensing boiler mw has not taken account the
npu GaKTUYHIN KOHAEHCAIl] y TerorenepaTopi, condensation occurring in the heating appliance

MacoBa BUTpaTa IuMOBHX rasiB obumcimoerbes the flue gas mass flow can be determined with

3a Gopmyi1o10: the following equation:
My == Mty Krlc. (142)
pasoM 3 with
A,,‘,DW=,,',.£{1_I’_DJ{ PpD _ Ppw ]
Rp pL PL—Pp PL Ppw ’ xr/c. (143)

ne: where

riny — MacoBa BUTpaTa JUMOBHX ra3iB Ha Buxozi iy IS the flue gas mass flow at the outlet of the
TEIJIOreHepaTopa 1 BpaxoByeThCs 3MiHa MacoBoi  heating appliance taking into account the
BUTpATH Yepe3 KOHCHCAIIiI0 y PUCTPOI, KI/C; change of mass flow by condensation in the

appliance, in kg/s;

My _ MacoBa BHUTpaTta KOHJCHCATY My is the condensate mass flow of the heating
TEIUIoOreHepaTopa, Kr/c; appliance, in kg/s;

m — MacoBa BHWTpara AMMOBHX TasiB mepex 1 IS the flue gas mass flow before condensation,
KOHJIEHCAIli€I0, KI/C; in kg/s;

R — rasoBa crama gumoBux rasiB mepenq R is the gas constant of the flue gas before
koHneHcartiero, Jx/(kr-K); condensation, in J/(kg-K);

Rp — rasoBa crana BoasHOI mapu AMMOBHX ras3iB  Rp is the gas constant of water vapour and shall
cranoBuTh 496, J[x/(xr-K); be taken as 496, in J/(kg-K);

pL — mapyianbHui THCK, [1a; pL is the external air pressure, in Pa;

Pp — mapyiaJbHUI THCK BOJSMHOI mapu auMoBux Pp IS the water vapour partial pressure before
rasiB nepeJ KoHaeHcailiero, [1a; condensation, in Pa;

Pow — TapyiadbHHMii THUCK BOAsSHOI mapu Ppw IS the water vapour partial pressure at the
JTMMOBHX T'a3iB Ha BUXO/I TerutoreHeparopa, [1a.  heating appliance outlet, in Pa.

Sxmo NsegKV = 1 cmig 3acrocoByBatu Taki If NsegKV = 1 the following equations apply:

bopmymnu:
Movo = Mw Kr/c. (144)
Toovo =Tw Kr/c. (145)
kov
Tigwv,0 =Tw ———(Toy —Tyy,1)
iv,1 , Kr/C. (146)
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ne:

Hilov 0 — MacoBa BUTpATa TUMOBHX ra3iB Ha BXOJI
B IIEpIIY AUISHKY, KI/C;

Topv,o — TEMIIEpaTypa IMMOBHX Ta3iB Ha BXOJI B
nepIry AUSTHKY TpHU TeMIIepaTypHii piBHOBa3i,
K;

Tiobv,0 — TemmepaTypa BHYTPIIIHBOI CTIHKM Ha
BXOAl B TEpIIy AUITHKY TpH TeMIepaTypHid
piBHOBa31, K;

Tw — TeMmepaTypa AMMOBHX Ta3iB Ha BUXOJI
TEMIIepaTypHii

TEIUIOreHepaTopa npu

piBHOBa3i, K;

Kovi — KoedillieHT Temonepenadi mepuioi
OUISHKA ~ TpH  TeMmmepaTypHiii  piBHOBa3i,
Br/(M*K);

Qivi — KoedillleHT Teronepeaayl mnepuoi

mimsiaks, Br/(m?-K);

Tuyv1 — Temmeparypa OTOUYYHOYOTO TOBITPS Ha
nepurii ginsgami, K.

Touka pocu Ha BXxOoAl mHepmIol AUISHKU
IUMOXOJY Tpe1 3aNIEKUTH BiJ BMICTY BOJSHOI
Mapu JUMOBHUX Ta3iB Ha BUXOJ1 3’ €IHYBaJIbHOTO
eleMeHTy. SIkimo He Mae KOHJAEHcamii Yy

3’€IHYBaJIbHOMY €IIEMEHTI, Tpe1= Tpv 1.

where

oy o 1S the flue gas mass flow at the inlet in the
first segment, in kg/s;

Tobv o is the flue gas temperature at the inlet in
the first segment at temperature equilibrium,

in K;

Tiobv o IS the inner wall temperature at the inlet in
the first segment at temperature equilibrium, in
K;

Tw is the flue gas temperature at the outlet of the
heating appliance at temperature equilibrium, in
K;

kpv 1 IS the coefficient of heat transmission of the
first segment at temperature equilibrium, in
W/(m?-K);

a iv1 is the coefficient of heat transfer of the
first segment, in W/(m*K);

Tuv1 is the ambient air temperature at the first
segment, in K.

The water dew point at the inlet of the first
segment of the chimney Tp: depends on the
water vapour content of the flue gas at the outlet
of the connecting flue pipe. If no condensation

occurs in the connecting flue pipe Tpe1 = Tpva

can be used.
B immomy Bumagky, cmig 3acrocoByBatu Otherwise the following equation can be used:
hopmyay:
R o Ay Ay
6(H,0)y gy =2 ia - +me 100
Ry, ”" ke (147)
pasom 3 with
NsegV
Aty = D Ay
J=NsegKV , Kr/c. (148)
ne: where
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O'(H ZO)V,Nseg -

ra3iB Ha BUXOJi 3’ €IHYBAJIBHOTO EIEMEHTY, %;

BMICT BOJISIHOI Tapu JHUMOBHX

R — rasoBa craja JUMOBHMX Tra3iB Iepes
konaeHcariero, Jix/(kr-K);

Rp — rasoBa crana BoasiHOI mapu ckiaznae 496,
JIx/(kr-K);

PL — TUCK HABKOJIMIITHLOTO MOBITps, [1a;

Pp — MapyiaJbHUH THUCK BOISHOI MMapu mepen

KOHIeHcari€ero, [1a;

Ampw  _ MacoBa BHUTpaTa KOHJCHCATy
TeIIOreHepaTopa, Kr/c;
Ay _ MacoBa BUTpAaTa KOHJICHCATy

3’€JHYBaJIBLHOTO €JIEMEHTY, KI/C;

7l — MacoBa BUTpaTa AMUMOBHX Ta3iB Iepen
KOHJIEHCALII€10, KI/C;

NsegV — KUIBKICTh JAUISHOK 3’ €IHYBAJIBHOTO
JTUMOXOTY;

NsegKV — kifmpKicTh HOIISHOK 3’€JHYBaJbHOTO

AUMOXOY, B AKUX MMOYNHAETHCA KOHI[CHCB.I_IiH.

I3 3HAYeHHSAM BMICTY BOJSHOI Mapu JUMOBHUX
ra3iB Ha BHUXOJl 3’€IHYBAJbHOTO EJIEMEHTY
o(H20)v Nsegv, BIATIOBITHUN TapyiadbHUE THCK
BOZSHOT ITapy IUMOBHUX T'a3iB Ppv,Nsegy Ta TOUKH
pocu Tpe1 HaBeneHo y popmynax (B.6) a (B.7)
nonarky B.

Sxmo NsegK = 1 3actocoByeThcs popmyna:

Moo =ty — Aty

Tob,0 =T

Tiob,O =T — o
i1

ac:

Tilp0 — MacoBa BUTpATa TUMOBHX Tra3iB Ha BXO/II

o(H20)v nseqg 1S the water vapour content of the
flue gas at the outlet of the connecting flue pipe,
in %;

R is the gas constant of the flue gas before
condensation, in J/(kg-K);

Rp is the gas constant of water vapour and shall
be taken as 496, in J/(kg-K);

pL is the external air pressure, in Pa;

pp is the water vapour partial pressure before

condensation, in Pa;

ADw is the condensate mass flow of the heating
appliance, in kg/s;

AmDVis the condensate mass flow of the
connecting flue pipe, in kg/s;

m is the flue gas mass flow before condensation,
in kg/s;

NsegV is number of segments of the connecting
flue pipe;

NsegKV is number of the segment of the
connecting flue pipe where the condensation
begins.

With the value of the water vapour content of
the flue gas at the outlet of the connecting flue
pipe o(H20)vnseqy the corresponding water
vapour partial pressure ppynsegv @nd the water
dew point Tpe1 can be determined using
Equations (B.6) and (B.7) in Annex B.

If NsegK = 1 the following equations apply:

k
AR (Teb _Tu,l)

, Kr/C. (149)
K. (150)
, K. (151)

where
rop 1S the flue gas mass flow at the inlet in the
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Ha TIepIry AUISTHKY, KI/C;

Ampy _ MacoBa

BUTpaTa  KOHJCHCATY
3’€JHYBaJIBLHOTO €JIEMEHTY, KI/C;

Tobo — TEMMEpaTypa TMMOBHUX Ta3iB Ha BXO/Il B
nepiry AUBTHKY TpHU TeMIIepaTypHii piBHOBa3i,
K;

Tiobo — TeMIepaTypa BHYTPIIIHBOI CTiHKM Ha
BXOAl B TEpIIy AUITHKY TpH TeMIepaTypHid
piBHOBa3l1, y K;

Tep — TeMmepaTypa IMMOBHX Ta3iB Ha BXOJI B
IMMOXIJT TIPH TeMIepaTypHii piBHOBa3i, y K;

Kp,1

— koe(imieHT TeruIonepenayi IMepioi

OUISHKA ~ TpH  TeMmmepaTypHiii  piBHOBa3i,
Br/(M*K);
@i, 1 — KoedilieHT TeIuionepenaqi mepioi

mimsaku, Br/(m?-K);
Ty1 — TemmepaTypa OTOYYIOYOrO TOBITPS Ha
nepurii ginsgami, K.

8.3 Po3paxyHok TemMmnepaTypu IMMOBHX rasiB

Ha BUXOi AUIAHKHT AUMOXOIY 3
xonaeHcauieio (j > NsegK)
Hacrynni  ¢gopMmynun  galoTh  MOXJIMBICTB

po3paxyBaTu TemmepaTypy IUMOBHX Ta3iB Ha
BUXOAI JTUISTHKH JUMOXOXY | Tobj iTepamiiiHuM

CII0COOOM.

IIpumiTtka 1. PekoMmeHIyeTbCs poO3MOYaTH PO3PAaXyHOK 3i
3HAYeHHs 1A Topj, AK€ PO3PAXOBYEThCA 6€3 KOHAEHcallii.

Opumitka 2. DopMmymu a8 [OUISHKA JTAMOXOIY TaKOX
BUKOPDHUCTOBYIOTBCS Ul i3

3’€IHYBaJbHOTO  EIIEMEHTY,

3aCTOCYBaHHSM Bi/NOBIAHUX 3HAYCHb.

TemnepaTypy BHYTpIUIHBOI CTIHKM Ha BHUXO1

TISTHKY | Tiopj OOUUCITIOIOTH 32 (OPMYIIOLO:

Tiob,j =Tob,j -

iotot, j
Ie:
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kobtot, ¥i

first segment, in kg/s;
Ampvis the condensate mass flow of the
connecting flue pipe, in kg/s;

Tobo IS the flue gas temperature at the inlet in the

first segment at temperature equilibrium, in K;

Tiob,0 1S the inner wall temperature at the inlet in
the first segment at temperature equilibrium, in
K;

Tep is the flue gas temperature at the inlet in the
chimney at temperature equilibrium, in K;

kp,1 IS the coefficient of heat transmission of the
first segment at temperature equilibrium, in
W/(m?-K);

ai 1 1S the coefficient of heat transfer of the first
segment, in W/(m*K);

Tua Is the ambient air temperature at the first
segment, in K.

8.3 Calculation of the flue gas temperature at
the outlet of a chimney segment with

condensation (j > NsegK)

The following equations allow the flue gas
temperature at the outlet of a chimney segment j
Top,j to be calculated in an iterative way.

NOTE 1 It is recommended to start the iteration with a value for
To,j calculated without condensation.

NOTE 2 The equations for the chimney segment also apply for
the connecting flue pipe using the appropriate values.

For the inner wall temperature at the outlet of
the segment j Tiw; the following equation

applies:

-(T

ob,j_Tu,j)

, K. (152)

where



Tiobj — TemmepaTypa BHYTpPIIIHBOI CTIHKHM Ha
BXOJI JAUISHKH NPH TEeMIepaTypHid piBHOBa3i,
K;

Tobj — TemmepaTypa IUMOBHUX Ta3iB Ha BHXO/I
JUISHKY TIpU TEMITEpaTypHii piBHOBa3i |, K;

Tuj — Temmeparypa OTOYYIOUOIO IOBITPS I
wtoni ainsHky J, K.

Kobtotj — 3aralpHUil KoediLieHT Teruionepenauyi
HAa BHXOII MUISHKHA | MPH TeMIEpaTypHil
piBHoBa3i, Br/(M*K);

@ jototj — 3araJbHUN KOe(iLEHT Temyonepenadi
JUIT KOHBEKIIi Ta KOHAeHcallil Ha BHUXOXI
ninstaky j, Br/(m?K).

PospaxyHok

CyMapHOTO KoeQiLieHTY

TEIUIOBIAAAYl JUId KOHBEKLII Ta KOHAeHcAlil

IUITHKA
O iotot,j I CyMapHOTO  KOe(IIeHTy
teruonepenadi  Kptot OOYHUCITIOIOTH 34
bopmyIoro:

iotot,j = Kio,j T %ok, j

1
kabot,i =17 By
+4 1+

aiOtﬂtJ A Dha'a’a ,

Ie:

O iotot, j — 3araJlbHUM Koe]iLi€HT TeIIoBiAayl

JUIST KOHBEKINI Ta KOHIeHcalii Ha BHUXO.l
mimsag j, Br/(m?-K);

O ioj — KOe(IIIEHT TEIUIOoBiAadl Ul KOHBEKLIi
ninsHKY | (auB. Tabmumro S5 abo Tabmuiro 7,
PO3PaxyHOK I Topjj), Br/(M?-K);

KOoe(illieHT  TerIoBiaayi

Kiok j - TS

KOHJICHCAILi Ha BUXOM AimstHKE j,Br/(M**K):

Kobtotj — 3aralpHMil Koe(iLieHT Teruionepenadyi

Tiob,j is the inner wall temperature at the outlet of

segment j at temperature equilibrium, in K;

Top,j IS the flue gas temperature at the outlet of
segment j at temperature equilibrium, in K;

Tyj is the ambient temperature for the area of
segment j, in K;

Kobtotj IS the total coefficient of heat transmission
at the outlet of segment j at temperature
equilibrium, in W/(m?K);

@ iototj 1S the total coefficient of heat transfer for
convection and condensation at the outlet of
segment j, in W/(m? K).

For the total coefficient of heat transfer for

convection and condensation of the segment

O iootj and the total coefficient of heat

transmission Kyt j the following equations apply:

Br/(m2-K). (153)
Br/(m?-K). (154)
where

@ iotot, j 1S the total coefficient of heat transfer for
convection and condensation at the outlet of
segment j, in W/(m?-K);

o i IS the coefficient of heat transfer for
convection of segment j (see Clause 5 or Clause
7, calculated for Tob,j), in W/(m?-K);

Kiokj Is the coefficient of heat transfer by
condensation at the outlet of segment j in
W/(m2.K);

Kobtotj IS the total coefficient of heat transmission
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HAa BHXOII MJUISHKHA | TPH TeMIepaTypHil

piBrOBa3i, Br/(M*K);

1
[AJ — TEPMIYHHIA orTip, M2-K/BT;
Dy, — BHYTpIiLIHIH €KBiBaJIGHTHUN AlaMeTp, M;
Dha — 30BHIIIHIN €KBIBAJICHTHHUH J1aMETp, M;
Oa — 3OBHIINHIA KOeQIMIEHT TeIIOBIAIaul,
Br/(m?K).

Koedinient Temnosingayi npu KoHAeHcalli Qi j,

O0YHCITIOITH 32 POPMYIIOH0:

S qx, ;- Nseg
T ], UL

,j_Tiob,j)

ley=1 s 'j> NsegK 260 NsegK=1 Ta Tiob,0 < Tpe 1 ,

T

T iob, j

pel ™
Gj =

Tiob, Jj-1- Tiob, J

at the outlet of segment j at temperature
equilibrium, in W/(m?-K);

&J is the thermal resistance, in m?-K/W;
Dy, is the internal hydraulic diameter, in m;
D is the external hydraulic diameter, in m;
aa 1S the external coefficient of heat transfer, in
W/(m?-K).

For transfer

the coefficient of heat

by
condensation aixj, the following equation

applies:

Br/(m2-K) (155)

(156)

: (157)

qis [=NsegK 14 NsegK> 1 460 NsegK=1ra Tion0 > T, ,

Ie:

Qikj — Tepenada Tema NpU KOHJEHcalii Bix
JTUMOBHX Ta3iB 70 BHYTPIIIHKOI CTIHKU JUISTHKA
j, Br/(m*-K);

(k,j — TEIUI0 KOHAEHcalii TiIsHKY j, Br;

Nseg — KiIbKICTh JIISTHOK;

lcj — po3Mip MOBEepXHi AUIAHKH 3 KOHAEHCALIEI0
B

U— BHYTpILIHIN IEpETHH, M;

L — moBxkuHA TUMOXOY, M;

Tpe,1 — TOUKaA pocu Ha BXOJI Hepioi AUIsHKH, K;

Tiob,Nsegk — T€MIIEpaTypa BHYTPIIIHbOI CTIHKU Ha
Buxoxi ainsHku NsegK mpu TemmepaTypHii
piBHOBa3i, K.

O0YHCIIIOITh 34

Temo koHmeHcaril

Ok,
hopmyroro:
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where

oik,j Is the heat transfer by condensation from
the flue gas to the inner wall of segment j, in
W/(m2.K);

Ok is the condensation heat of segment j, in W;
Nseg is the number of segments;

Icj is the proportion of condensation surface of
segment j ;

U is the internal circumference, in m;

L is the length of the chimney, in m;

Tpe,1 IS the water dew point at the inlet of the first
segment, in K;

TiobNsegk 1S the inner wall temperature at the
outlet of segment NsegK at temperature
equilibrium, in K.

For the condensation heat qk; the following

equation applies:



9K, j =AmD,j'rD

ne:
(k,j — TEIUI0 KOHJeHcawii as aiuisHky |, Br;

Mp,j — MacoBa BUTpaTa KOHACHCATY AUISHKH |,
kr/c;

D — eHTajmis BHYTPINIHBOI €Heprii BOIH, IO
BunapoByeTbes = 2 400 000, JIx/kr.
PospaxyHok macoBoi

BUTpATU KOHACHCATY

00UYHCITIOITH 32 (HOPMYJIIOIO:

: Br.  (158)

where

Ok Is the condensation heat for segment j, in W;
nip, j IS the condensate mass flow of segment j, in
kals;

rp is the enthalpy of evaporated water and shall
be taken as 2 400 000, in J/kg.

For the mass flow of condensate the following

equation applies:

. . R . ,
i =i 1[I |
Bo \' pL)\PL-PDoj-1 PL=PDo) 100 - (159)
pasoM 3 with
[23,6448ﬂJ
_ Ty, 36,48
Poos =€ , Ila. (160)
AcC. where
Aij . At
"~ Macosa BUTpaTa KORJICHCATY IWIAHKM J, D.j js the condensate mass flow of segment

kr/c;

Fil — MacoBa BHUTpaTa JAMMOBHX Ta3iB Iepes
KOHJICHCAIIi€l0, KI/C;

R — rasoBa crajma JMMOBUX Tra3iB mepes

konaencarietro, Jix/(kr-K);

Rp — 3HaueHHs Ta30BOi CTajo0i BOASIHOI Mapu
auMoBuX razis 496, Jx/(kr-K);

Pp — mapyiaJbHMA THUCK BOJSHOI Mapu Mepen
KOHjIeHcalli€to, [1a;

Pooj — HapyiadbHUIl TUCK BOAAHOI MHapH
B1JIHOCHO TE€MIEpAaTypy BHYTPILIHBOI CTIHKU Ha
BUXO/Ii AUISHKH | IPU TeMIIepaTypHii piBHOBa3I,
I1a;

pL— napyiaibHUM TUCK, [a;

fk — KOprcHa YacTHHA KOH/ICHCAITIT;

Tiobj — TemmepaTypa BHYTPILIHBOi CTIHKH Ha
BUXO/JIi AUISHKH | IPU TeMIIepaTypHii piBHOBa3I,

K.

s f cmig xopuctyBatuchk popmynamu (161)

in kg/s;

m 1s the flue gas mass flow before condensation,
in kg/s;

R is the gas constant of the flue gas before
condensation, in J/(kg-K);

Rp is the gas constant of water vapour and shall
be taken as 496, in J/(kg-K);

pp is the water vapour-partial pressure before
condensation, in Pa;

Pooj IS the water vapour-partial pressure due to
the inner wall temperature at the outlet of
segment j at temperature equilibrium, in Pa;

p is the external air pressure, in Pa;

fk is the useful part of the condensation;

Tiob,j is the inner wall temperature at the outlet of

segment j at temperature equilibrium, in K.
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ta (162) Ta pucynkom 2. Jlna temmeparypu
IAMOBMX Tras3iB fk Ha Bxoml B JIUMOXIX
3aCTOCOBYIOTh 3HAa4eHHS le. Y pasi, SKIIO Y
€JIEMEHTI

3’€HYBaJIbHOMY CIOCTEPIraeThCs

KOHJIEHCalll, TO g i€l dvactuHu fyy
3aCTOCOBYETHCS 3HAYCHHS |y JJIsl TEMIIEPaTypH
JMMOBHX Ta31B TEIIOTCHEPATOPA.

Pucynok 2 - Koedinient xkonaencamii fx
0a3yeTbCsl Ha BXiJHiH TeMnepaTypi AMMOBUX
rasis t. ado ty

Puc[2].

60

For fx see Equations (161) and (162) and Figure
2. For fk the flue gas temperature at the inlet into
the chimney Te shall be used. If there is already
condensation in the connecting flue pipe, for this
part of fxv the flue gas temperature of the

appliance Ty shall be used.

Figure 2 - Condensation factor fx based on

the flue gas entry temperature t. or ty

50

40 \\

30

20

10

X teabotyy°C

0
40 45 50 55 60 65 70 75 80 85 90 95 100 ¥

Key
Xteortyin°C

Y fk abo fxy y % Y fk or fky in %
3 Cn g 2
frv =1327-261w +0,0133-0w” o 6
Ta and
=132,7-2,6-¢, +0,0133-£.2
fK e e ’ % (162)
ae: where

tw — TeMIiepaTypa TMMOBHX Ta3iB T€HEpaTopa,
OC.

te — Temmeparypa IMMOBHX Ta3iB B TOYIIl BXOJIY
B numoxin, °C.

dopmymna Moxxe BUKopucToByBatHcs st 40 °C

<tw=<80°CTta40°C<t.<80°C. dua tw <40
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tw is the flue gas temperature of the appliance, in
°C:

to is the flue gas temperature at the chimney
inlet, in °C.

The equation can be used for 40 °C <ty < 80 °C
and 40 °C < t. < 80 °C. For ty <40 °C is fyy =



°C ue fey = 50 % Tta qa te < 40 °C ne fx = 50 %.
MacoBa BuUTpaTa IUMOBUX Ta3iB Ha BHXOJI
TISTHKH Hlo, ] OOYUCITIOETHCS 32 (POPMYJIOH0:

m’o,j :mo,j—l

ne:

Mo, j -1 — MacoBa BHUTpaTa JMMOBHX ra3iB Ha

BUXOJ IUISHKH |, KT/C;

AmD’f— MacoBa BHUT i i
para KOHJCHCATy JUISHKH |,

kr/c.

JIJ1st HOBOTO PO3pPaxyHKy TEMIIEPATYPH JUMOBHX

ra3iB Ha BUXOJI JUISHKH Tgp, j 3ACTOCOBYIOTBCS

50 % and for t, <40 °C is fx = 50 %.
For the flue gas mass flow at the outlet of the

segment 71 , j the following equation applies:

—Am, .
D Br. (163)
where
1o, j—1 IS the flue gas mass flow at the outlet of

segment j, in kg/s;

Amy ;. :
"D.J is the condensate mass flow of segment j

in kg/s.

For the new calculated flue gas temperature at

the outlet of the segment To, j the following

bopmyu: equations apply:
mo,]—l cpo,j—l _ b,j T qK:J +K T .
_[ Mo, " Cpo,j 2 J o7 Mo,j " Cpo,j oy
ob,j — . b, j
+ 3.
2 , K. (164)
pa3om 3 with
K U ki, L
b T . Neoo N
Mo " Cooj VSEE (165)
kbtot,j = (1 _lc,j)' kb,j—l +lc,j 'khntot,j s ‘= NsagK ’ Br/(m?-K). (166)
k _ kbotot,_,l‘-l + kbotot, J
b y - N
o 2 wis J > NsegK : Br/(m?-K).  (167)
e: where
Too, j — HOBHH pO3paXxyHOK Temreparypu Top j IS the new calculated flue gas temperature

JUMOBHMX T'a3iB Ha BUXOJ1 IUISHKY |, K;

M o, j — MacoBa BHTpaTa JUMOBHX ra3iB Ha
BUXOJIi TUISHKH |, KT/C;

Cpoj — MUTOMA TEIJIOEMHICTb JUMOBHX ra3iB Ha
BUX0i ainsHkH |, JIx/(kr-K);

Kpj — KoedimieHT 0XOJIOMKEHHS IUISHKA | IPH
TEeMIIepaTypHiil piBHOBa31,

Tobj-1 — Temmeparypa AUMOBUX ra3iB Ha BUXOJI

JUISTHKHY -1 Tipy TemriepaTypHii piBHOBa3i, K;

at the outlet of segment j, in K;
Mo, j is the flue gas mass flow at the outlet of
segment j, in kg/s;

Cpo,j IS the specific heat capacity of the flue gas at
the outlet of segment j, in J/(kg-K);

Ky, is the coefficient of cooling of segment j at
temperature equilibrium;

Tonj-1 IS the flue gas temperature at the outlet of

segment j-1 at temperature equilibrium, in K;
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(k,j — TEIUIO KOHJEHcAalis IUISHKY |, Br;

Tuj — TemIeparypa OTOYYKOYOro MOBITPS UIst
o AitsHky J, K;

U — BHYTpIIIHIN niepepi3 TUMOXOY, M;

Kptotj — KOG(ILIEHT TeruIonepenayi Ha AUIAHII j

TIpH TeMIlepaTypHiii piBHoBasi, Br/(m*:K);

L — noBxxuHAa, M;

Nseg — KiJIbKICTh JIUISHOK;
lcj — cHiBBiIHOIICHHS KOHAEHCALil MOBEpPXHi
TUISHKH |

Kpj1 — KoediwieHT Teronepenayi IinsHkN j-1

IIpU TeMIIepaTypHiii piBHOBA3I, BT/(MZ' K);

Kobtotj — 3araipHui Koe(]illieHT Teromnepenadi
Ha BHUXOJI JAUBSIHKM | TpH TEeMIepaTypHii
piBHOBa3i, Br/(M**K).

Jl1si TOYHOTO PO3paxyHKy, CIifi 3aCTOCOBYBAaTH
dbopmynu:

|QA,j—QC,j|S€f

PazomMm 3

qAaf = mosj_l ' CPOJ‘I | Obsj_l - mosj | CPO’J . TObsj + inJ’ BT.

Pyor; U - L ) Ty —

u

Tob,j—l +

Ok, IS the condensation heat of segment j, in W;
Tuj Is the ambient temperature for the area of
segment j, in K;

U is the internal circumference, in m;

Kototj 1S the coefficient of heat transmission of
segment | at in
W/(m?-K);

L is the length, in m;

temperature equilibrium,

Nseg is the number of segments;

Ilc; is the proportion of condensation surface of
segment j ;

kpja is the coefficient of heat transmission of
segment j-1 at temperature equilibrium, in
W/(m?-K);

Kontotj IS the total coefficient of heat transmission
at the outlet of segment j at temperature
equilibrium, in W/(m?-K).

For the exactness of the iteration the following

equations apply:

4A;
, Br.

with

(168)

(169)
~T

iob, j

T.

ob,j

Ges = Nseg

Jie:
(A, j— €HTANIIA TEMJIOBMICTY JUMOBHX Ta3iB MiX

BXOJIOM Ha JUISHKY Ta BUXO/0M 3 Hel |, K;

(c, j — 3arajJpHHUi MOTIK TEIUIa ra3iB JUMOXOLY
710 BHYTPIIIHBOT CTIHKK IUISAHKH J, K;

& — MakcumainpHa moxuoka = 0,02;

Tilo, j — MacoBa BUTpaTa JUMOBHX ra3iB Ha BUXOJ1

TUISHKH |, KT/C;
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2 , BT.

(170)

where

0a, j IS the enthalpy difference of the flue gas
between the inlet and the outlet of segment j, in
K;

qc, j Is the total heat flow from the flue gas to the
inner wall of segment j, in K;

& 1s the maximal convergence error and shall be
taken as 0,02;

1o, j 1S the flue gas mass flow at the outlet of

segment j, in kg/s;



Cpoj — MUTOMA TEIJIOEMHICTh JUMOBHX ra3iB Ha
BUXoi ainsakH |, JIx/(kr-K);

Tobj — TemmepaTypa AMMOBMX Ia3iB Ha BUXOJI
TIISHKY | TIpY TeMIIEpaTypHiii piBHOBa3i, K;

(k,j — TEILIO KOHAeHcaui 1UISHKY |, y BT;

O iotot,j — 3araJlbHUil KOe(ILIEHT TEIUIOBIANAYl

JUIT KOHBEKIIi Ta KOHAeHcalll Ha BHUXOMI
TIISHKY |, BT/(MZ‘K);

U — BHYTpilIHI} TEPETHH AUMOXOY, M;

L — noBxuHA IUMOXOY, M;

Nseg — KiJIbKICTh JIUISHOK;

Tiobj — TemmepaTypa BHYTpPIIIHBOI CTIHKHM Ha
BUXO/Ii AUISHKH | IPU TeMIIepaTypHiii piBHOBa3I,
K.
Jliist

KOHOCHTPUYHUMHU HIaXTaMWH,

30aJIaHCOBAHUX ITUMOXOIB 3
3aCTOCOBYIOTHCS

dbopmynu Big (140) mo (170), 3 HACTymHUMHU

3MIHAMM:

- 3aMicTb Ty j BUKOPHCTOBYETHCA T mbB j

- 3aMmicTb Ty j BUKOPUCTOBYETBCS TmbBvj

- 3aMICTb O 3 BUKOPHCTOBYETBCS (L j

Tmej, Tmev; Ta O0YHCIIIOIOTBECS 34

BIIMOBIAHUMHE (POpMYIaMH 3TiTHO TaOuuIli 7.

Qa,j

Cpojj IS the specific heat capacity of the flue gas at
the outlet of segment j, in J/(kg-K);

Top,j Is the flue gas temperature at the outlet of
segment j at temperature equilibrium, in K;

Ok, IS the condensation heat of segment j, in W;
O iotor,j 1S the total coefficient of heat transfer for

convection and condensation at the outlet of
segment j, in W/(m*K);

U is the internal circumference, in m;

L is the length of the chimney, in m;

Nseg is the number of segments;

Tiob,j is the inner wall temperature at the outlet of

segment j at temperature equilibrium, in K.

For balanced flue chimneys with concentric
ducts the Equations (140) to (170) can be used

with the following changes:

-Instead of Ty use Tmog,

-Instead of Tyy juse Tmbv,j

-Instead of a 5 USe 0

Tme,j» Tmev,j and a,; can be calculated with the

appropriate formulae of Clause 7.
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Jomatox A
(oBiIKOBUIN)

PO3PAXYHOK TEPMIYHOI' O OIIOPY
1
3)

BH3HAYUTH Ha MiACTaBl KOe(DIIiEHTIB

Tepmiunuii onip qEMoxoay '/« MOKIUBO

TETUTONPOBITHOCTI Oy IIBEIbHUX MaTepiaiiB 3a

dhopmyioro:

ne:
Dn— BHyTpilIHil eKBiBaJIGHTHUI AiaMeTp, M;

D hn — eKBiBaJICHTHUH JliaMeTp KOXKHOTO
BHYTPIIIHBOTO MIAPY, M;

Y — koedimieHT GpopMu:

= 1,0 u1g Kpyriux i OBaJIbHUX MONEPEYHUX
MIEPETHHIB,;

= 1,10 nyst kBagpaTHUX 1 TPSIMOKYTHUX
MOTIepeYHHX NepeTuHiB 10 1:1,5;

Jn — KOE(QIIIEHT TEIIONPOBITHOCTI MaTepiany
npu  pobouiil TemmepaTypi

tabiuui B.5), Br/(m-K).

(BIAMIOBITHO IO

BoommB TemoBMX MOCTIB Ha METaNIEBI

AUMOXOIU  BpPaXOBYETHCA

IIpH  PO3PaxyHKY

koeiuieHTa, 3a3HaueHoro B EN 1859.
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Annex A
(informative)

Calculation of thermal resistance

1

A

The thermal resistance of a chimney ( jnmay be
determined with knowledge of the coefficients
of thermal conductivity of the materials of
construction and should be determined using the

following formula:

, M%/K-Br.
Where

Dy is the internal hydraulic diameter, in m;

(A.1)

D pn is the hydraulic diameter of the inside of
each layer, in m;
y is the coefficient of form:

= 1,0 for round and oval cross-sections;

= 1,10 for square and rectangular cross-sections
up to a ratio of a side of 1:1,5;
Jn 1S the coefficient of thermal conductivity of
the material of the layer at the operating
temperature (see Table B.5), in W/(m-K).

The influence of the thermal bridges for
metal system chimneys should be taken into

account by a factor described in EN 1859.



Honatox B

(moBinkoBMit)

TABJINII
Tabnuus B.1 — BenanuuHu [yl BUSHAYCHHS MacOBOI BUTpATH JUMOBHX ra3iB M, crerudivHoi
ra3oBoi cranoi R, mMHUTOMOI TEIIOEMHOCTI C,, TOUKU pocu f,, 3pocTaHHA TOuku pocu AT sSp ,

KoedillieHTa TETIOMPOBIAHOCTI Ap i TUHAMIYHOT B'S3KOCTI 7/ AUMOBHX TaziB (Cy, Aa I ya nipu 400
OC)

Annex B
(informative)
Tables
Table B.1 — Values for determination of the flue gas mass flow m, the specific gas
constant R , the specific heat capacity c,, the water dew point t,,, the rise in the dew
point AT sp , the coefficient of thermal conductivity 1, and dynamic viscosity y of
flue gas (cp, 44 and ya to 400 °C)

XapaKTepUCTUKHU NAJUBA - Characteristic fuel data KoedinienTn s po3paxynky mapamerpis qumosux rasis - Coefficients for calculation of flue gas data
Tun namsa Hy V i min Vmin V heo o(COy) (S0, fo 2 fr fr fra fra fco Fa feo fes fw fa | fo
kind of fuel max 6e3 KoHJI. |3 xon.
without |with
cond. cond.
kBru/kr | M¥kra6o | m¥kra6o | m¥kr a6o % % r%/(xBt |r/(xBT 1% 1% 1% 1% T/ (kK | Jlowe/ (krK? T/ (krK°%) 1% | % K K
kBra/m® | Mm% v® YVAYS YVAYS c) c) %) %)
Koke coke 8,06 7,64 7,66 0,13 20,60 0,09 7,06 0,033 -0,0036 -0,0038 | 0,0036 | -0,0040 34 0,014 -0,000014 0,0046 | 1,235 99 7
Kawm. Byriis 9,24 8,37 8,55 0,44 19,05 0,10 6,23 0,036 -0,0028 -0,0033 0,003 6 -0,0039 5,6 0,014 -0,000013 0,0057 370 93 7
(aHTpanmT)
stone coal (anthracite)
Bype Byriuis 5,42 5,09 5,17 0,68 19,48 0,04 6,61 0,055 -0,0014 -0,0026 0,003 7 -0,004 0 10,3 0,015 -0,000012 0,0083 149 80 7
brown coal
Ma3yr <4% S 9,43 9,91 10,48 1,15 16,17 0,28 6,14 0,052 -0,0012 -0,0024 | 0,0037 | -0,0039 10,7 0,014 -0,000012 0,0082 142 94 7
RFO<4% S
Ma3yr <2% S 9,61 10,06 10,67 1,21 16,15 0,14 6,11 0,052 -0,001 -0,0023 | 0,0037 | -0,0038 11,0 0,014 -0,000011 0,0083 137 89 7
RFO<2% S
Masyr <1%S 9,74 10,17 10,79 1,25 16,09 0,07 6,07 0,052 -0,0009 -0,0022 | 0,0037 | -0,0038 11,2 0,014 -0,000011 0,0084 134 85 7
RFO<1%S
Piake nmanuso 11,86 10,52 11,26 1,49 15,40 0,00 4,94 0,046 -0,0002 -0,0018 | 0,0038 | -0,0037 13,0 0,014 -0,000011 0,0093 111 0 0
domestic heating oil
Kepocun Kkerosene 12,09 11,36 12,14 1,57 15,00 0,00 5,09 0,047 -0,0002 -0,0018 | 0,0038 | -0,0036 13,0 0,014 -0,000011 0,0093 111 0 0
Tpupouwuii Ta3 Tamy H 10,03 8,67 9,57 1,86 12,00 0,00 3,75 0,053 [ 0,0032 0,0002 |0,0039 [ -0,0032 23,0 0,015 -0,000007 0,0142 57 0 0
natural gas H
Tpupoaumii ra3 Ty L 9,03 7,87 8,63 1,70 11,80 0,00 3,72 0,054 [ 0,0033 0,0003 |0,0039 | -0,0032 23,5 0,015 -0,000007 0,0144 56 0 0
natural gas L
3pimxkennii ras 26,67 22,46 24,51 4,10 13,80 0,00 4,20 0,049 0,0013 -0,0009 0,0038 -0,003 5 17,6 0,015 -0,000009 0,0116 77 0 0
liquid gas
Jposa (Boor. 23,1%) 3,70 3,44 3,45 0,80 20,50 0,00 6,89 0,076 | 0,0001 -0,0018 | 0,0038 | -0,004 1 15,4 0,016 -0,000011 0,0111 90 15 0
wood (23,1% moisture)
Jposa (Boior. 33,3%) 3,12 2,98 2,99 0,86 20,50 0,00 7,08 0,090 0,001 -0,0013 | 0,0038 | -0,004 2 18,5 0,016 -0,000010 0,0128 72 15 0
wood (33,3% moisture
I'panyasoBani aposa 527 4,78 481 0,78 20,31 0,00 6,66 0,060 -0,001 -0,0024 [ 0,0037 | -0,004 1 11,6 0,015 -0,000012 0,0091 | 127 15 0
rpaHyJbOBaHa JICPEBUHA
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ITponoexenns Tabn. B.1

Table B.1 (continued)

fml

fm2
fr

ch

fs
f52
Hy

VAtr min

VL min

VH 20

o(CO2) max
0 (SO2)max

KOeIIli€HT I pO3paxyHKy MacoOBOi BUTPATH IMMOBHX ra3iB, I %/(kBt1-c);

Koe(ilieHT ISl po3paxyHKy MacoBol BUTpaTH TUMOBHX rasis, r/(kBT-c);
Koe(illieHT U1 po3paxyHKy I'a30BOi CTaO] AMMOBHUX Ta3iB, 1/%;
KOEQIIIEHT IS PO3paxXyHKY IMUTOMOT TEIUIOEMHOCTI JUMOBHX ra3iB,
JIx/(xr-K-%);

KOEQIIIE€HT I pO3paxyHKY IMUTOMOI TEIUIOEMHOCTI IUMOBHX Ta3iB,
JUx/(xr- K% %);

KOEQIIIE€HT I pO3paxyHKY IMUTOMOI TEIUIOEMHOCTI TUMOBHX Ta3iB,
Jox/(xr- K3+ %);

Koe(iIlieHT I pO3paxyHKy MUTOMOI TEIIOEMHOCTI AUMOBHX ra3is, 1/%;
KOEQIIE€HT I pO3paxyHKy ra30BOi CTalol JUMOBHX T'a3iB, A€ MOCTiiHA
BOJISTHOT Mapy B IMMOBHX razax, 1/%;

KoeillieHT Uil po3paxyHKy I'a30BOi CTaN0l AMMOBUX Ta3iB, /e MOCTiHHA
BOJISIHOI TTapH B TUMOBHUX rasax, 1/%;

KoeilLlieHT Uil po3paxyHKy BMICTY BOJSHOI ITapy B JUMOBHX rasax, %;
KOCQIIEHT IS PO3paXyHKY 3pOCTaHHS TOYKH pocH, K;

KOCQIIEHT IS PO3PaXyHKY 3pOCTaHHS TOUKH pocH, K;

eHeProeMHiCT mamuBa, KBT-I/kr a6o kBT /M,

BiTHOCHHI MiHIMaJIBHHHA 00CAT CyXMX IUMOBHX ra3iB i Macu majauBa abo
o0csry manuBa 3a HopMaabHHX YMOB (273,15 K, 101325 ITa), m¥kr a6o
M3/M3;

BIZITHOCHU MiHIMaJILHUI 00CST MOBITPS JUIsl TOPIHHS ¥ Macu manuBa abo
obcAry manuBa 3a HopMainbHHX yYMOB (273,15 K, 101325 ITa), mYkr a6o
M3/M3;

BiTHOCHH MiHIMaJIbHHUI 00CAT BOASHOI Mapy B IUMOBHX ra3ax i Macu
najuBa abo o0csry manuBa 3a HopManbHUX yMoB (273,15 K, 101325 I1a),
mkr a6o M3/M3;

MaKCHMaJIbHUH BMICT BYTJIEKHCIIOTO Ta3y B CyXOMY AMMOBOMY Ta3i, %;
MaKCHMaJIbHUH BMICT CIPYHMCTOTO ra3y B CyXoMy IUMOBOMY Tasi, %.

is the coefficient for calculation of flue gas mass flow, in g-%/(kW-s);

is the coefficient for calculation of flue gas mass flow, in g/(kW-s);

is the coefficient for calculation of gas constant of the flue gas, in 1/%;

is the coefficient for calculation of specific heat capacity of the flue gas, in
J/(kg'K-%);

is the coefficient for calculation of specific heat capacity of the flue gas, in
I/(kg- K> %);

is the coefficient for calculation of specific heat capacity of the flue gas, in
Ii(kg K3 %);

is the coefficient for calculation of specific heat capacity of the flue gas, in 1/%;

is the coefficient for calculation of gas constant of the flue gas where the water vapour
content of the flue gas is known, in 1/%;

is the coefficient for calculation of gas constant of the flue gas where the water vapour
content of the flue gas is known, in 1/%;

is the coefficient for calculation of water vapour content of the flue gas, in %;

is the coefficient for calculation of rise in dew point, in K;

is the coefficient for calculation of rise in dew point, in K;

is the energy content of the fuel, in kWh/kg or kWh/m?;

is the relation of minimum dry flue gas volume and fuel mass or flue volume under
normal condition (273,15 K, 101325 Pa), in m*/kg or m*/m?;

is the relation of minimum combustion air volume and fuel mass or flue volume under
normal condition (273,15 K, 101325 Pa), in m*/kg or m*/m?;

is the relation of water vapour volume in the flue gas and fuel mass or flue volume
under normal condition (273,15 K, 101325 Pa), in m*/kg or m*/m3;

is the maximum carbon dioxide content of dry flue gas, in %;
is the maximum sulphur dioxide content of dry flue gas, in %.
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ITponopxenns Tabn. B.1

Table B.1 (continued)

) I"
m=| + f2 - OF
L o(CO,) ” ‘
100
Q_-‘-‘ =—-0
Ul
R=R, -[1+ f, -6(CO,)|
. 10114005+, +0.0003-£% +(f. + £, -1, + f., 12 )} 0 (CO,)
7 1+ f.,-0(CO,)
o(H,0) =L+l,l
L
o(CO,)
_O(H,0)
Pp 100 1
’ =ﬂ—236,67
23,6448 -1In(p,)
ATs‘p = -f.s'l + -fSZ : ln(Kf)

P \
f;:-:l

A, =0,0223+0,000065-1,

.

R= RL . 0,996+fR] . U(H20)+fR2 I:l—

k)

=15-10"°+47-107 -1, —20-10™ .1

m

o(H,0)
100

]J(COQ)

B.1

B.2

B.3

B.4

B.5

B.6

B.7

B.8

B.9
B.10

a(COy)
Qr

nw

RL

tm

O'(HQO)
Pp
PL

AT
Kt
Aa
na

- MacoBa BUTpaTa JUMOBUX l"a3iB, l"/C;

- BMICT Cip4aHOrO Tra3y B CyXOMy
JUMOBOMY Tasi, %;

- TEIUIOBA MOTYKHICTh TEIIOT€HEPaTOpa,
kBT;

- TEIIONPOLYKTUBHICTh TEIIOTEHEPATOpa,
kBT;

- KoeimieHT KOpUCHOT aii
TeIuloreneparopa, %;

- Ta3oBa cTaja IUMOBHX rasis, [[x/(kr-K);
- BMicT rasy B HoBiTpi = 288
Iox/(xr-K);

- MMTOMA TEIJIOEMHICTH JUMOBHX ra3iB,
JLx/(xr-K);

- cepenHs TeMIepaTypa AUMOBHX Ia3iB,
GC;
- BMICT BOJISIHOI ITapu B AUMOBHX Ta3ax,
%;
- TapyianbHHI THCK BoAsHOI mapy, [la;

- TUCK 30BHIITHBOTO MOBITpsL, [1a;

- TeMIepaTypa Touku pocH, °C;

- 3pOCTaHHs TOYKHU pocH, K;

- xoedinienT neperBoperns SO, Ha S03,
%;

- KoedillieHT TeIoNpPOBIAHOCTI
JUMOBHX rasis, Br/(m-K);

- IWHAMIYHA B'I3KICTH JUMOBHUX ra3is,
H-c/m?.

is the flue gas mass flow, in g/s;

is the carbon dioxide content of dry flue
gas, in %;

is the heat input of heating appliance, in
kW;

is the heat output of heating appliance, in

kW;
is the efficiency of heating appliance, in %;

is the gas constant of the flue gas, in
Ji(kg-K);
is the gas content of the air = 288 J/(kg-K);

is the specific heat capacity of the flue gas,
in J/(kg-K);

is the mean flue gas temperature, in °C;

is the water vapour content of the flue gas,
in %;

is the water vapour-partial pressure, in Pa;

is the external air pressure, in Pa;

is the dew point temperature, in °C

is the rise in dew point, in K;

is the conversion factor SO2 in SO3, in %;
is the coefficient of thermal conductivity
of the flue gas, in W/(m-K);

is the dynamic viscosity of the flue gas, in
N-s/m?2.
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Kinens Tabn. B.1 Table B.1(ending)

B.12
o(H,0) = Z2 100
PL
[23,6448-—4077’9 ] B.13
T, -36,48

Pp=e¢
Mpumitka. «fr 6e3 KoHAEHCALI» BUKOPHUCTOBYETHCS IS JUMOXO/IB, LIO MPALIIOIOTH Y CYXHX NOTE “ fr without condensation” should be used for chimneys operating under dry conditions. * fr with condensation” should
YMOBax. be used for chimneys operating under wet conditions.
«frs3 KOHI[CHCaI_Ii€IO>) BUKOPUCTOBYETHCS IJIA L[PIMOXO]:[iB, 110 IpanrrTh B YMOBax HpI/ICyTHOCTi
BOJIOI'A.
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Taoauus B.2 — 3HaueHHs 111 OMAIIOBAILHUX KOTIIIB

Table B.2 — Values for heating boilers

Manuso - Fuel

®opmyau s Py,n,, i 6(CO,) - Equation for Py,#,, and a(CO,)

Koxc- Coke, { 15-1g Qn y Ila st Qn<100 kBT
KaM’siHe BT, Pw = -70+50 - Ig Qn yHamma 100 kBt < Qu<1 000 kBt
mineral coal.
Oype Byrimis B OpUKeTax - 80 ITa st Qv> 1000 xBr
brown coal briquettes
nw = 68,65 +4,35 - Ig Qn B % s Qn<2 000 kBt
6(C0Oy) = { 9,5% 1 Q\<100 kBT
4,1+2,7-IgQn B% s 100 kB1< Qu<2 000 kBT
Jposa - Wood { 15 -IgQn y Ha s Qu<50 kBt
(23,1 % BosorocTi) Pw 27+ 13 - 1gQn ylHamgms 10 kB1< Qn <350 kBT
(23’1 % mOiSture) CIic1aJbH1 KOTJIA
nw = 51,6 +8,4 - 1g Qn B % JUist Qn<1 000 kBT
8(CO,) = { 8,0 % TUTSt Qu\<10 kBT
6,0+2,0-1gQn B % st 10xB1< Q<1000 kBt
Hadra i ra3 Pw = { 15*1g Qn y Ia ms Qu<100 kBt
Oil and gas
(ko 3 1 6e3 IPUMyCOBOT -47+385* 19 Qn y Ta s Qv>100 xBr
TATH)
(with and without forced
draught burner
oW = 85,0+ 1,0 - Ig Qn % i Q<1000 kBt
88,0 % s Qy>1 000 kBt
3(COy) = bl
{ 1-fx, IgQn % nns B Qu<100 kBt
3 % s Q\>100 kBt

Taémuus B.3 — Benmmunnan aiis BusHadenns o (CO,) 3rigHo Tabnwmi B.2 mpu BUKOpUCTOBYBaHHI PiKOTO Ta

ra3ornomaiOHOro majuBsa

Table B.3 — Values for the determination of ¢ (CO,) according to Table B.2 using oil- and gas burners

Maauso Kotau i3 npumMycoBolo Troxo Kotau i3 npupoaHoio TAroio
Fuel forced draught burner natural draught burner ?
Manmso fx 1 fx2 fx3 fx] fx2 fx3
Pinke manuso - Oil 11,2 0,076 13,2 - - -
Ipupoanuii raz H 8,6 0,078 10,2 51 0,075 6,0
Natural gas H
3pimKenuit ra3 10,0 0,080 11,9 59 0,079 7,0
Liquid gas

¥ Benmunnu micns o6MexyBaua Tsru.- Values after the draught diverter.




Taomuua B4 -

Twumosi

S3HA4YCHHA

mis  Table B.4 — Typical values for mean roughness

eKBIBaJICHTHOI LIOPCTKOCTI I' Jeskux (yrepoBouHux Some liner materials/constructions

MaTepialliB/KOHCTPYKIIH

r of

®yTepoBOYHMIT MaTepia

Tumnosi Be1n4nHU
€KBIBAJICHTHOI IIOPCTKOCTI
r,m
Typical values for mean
roughness
rm

Materials of the liner

Craip 3BaproBabHa 0,001 welded steel

Ckno 0,001 glass

ITnactux 0,001 plastic

AnroMmiHiit 0,001 aluminium

IMoxputTs Kepamiyne 0,0015 clay ceramic flue liners
Lerna 0,005 bricks

Meran nastHuif 0,002 soldered metal

beron 0,003 concrete

Knanka nernsna 0,005 masonry

Merai roppoBanuit 0,005 corrugated metal

Taomuus B.5 — Koedimient termonposignocti A, Table B.5 — Coefficient of thermal conductivity A,

ryCTHHA p 1 THUTOMA
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TEIUIOEMHICTH

neskux density p and specific heat capacity ¢ of some



MaTtepiaiiB g TUMOXOMIB

chimney materials

Martepian p c t A
Material
Kkr/m® K/x(kr-K) °C Bt1/(Mm"K)
Ammominiii - aluminium 2 800 0,88 - 160
Craib - steel 7 800 0,45 10 50
Hepkagiroua crains - stainless steels 7900 0,46 10 17
Kam'sina kiaagka - masonry
Hanminna nerna i kminkep (qus. EN 1745:2002, Ta6mums A.1) 1800 1,00 10 0,55
impervious bricks and clinker (see EN 1745:2002, Table A.1)
2000 - - 0,64
2200 - - 0,74
LinpHa nermu,neppoposana nerna (aus. EN 1745:2002, Tabmurst A. 1200 10 0,33
1)
- solid bricks, perforated bricks (see EN 1745:2002, Table A.1)
1400 - - 0,40
1 600 - - 0,47
1800 - - 0,55
CuikatHa niernia (muB. EN 1745:2002, Tabmums A.2) 1000 - 10 0,30
calcium silicate units (see EN 1745:2002, Table A.2)
1200 - - 0,36
1400 - - 0,46
1 600 - - 0,61
1800 - - 0,81
Cy1ibHa 1erJia JISTKOT Bard 3 iHIIHUMHU T0JaTKaMH JIETKO1 Baru (IuB.
EN 1745:2002, Tabuis A.9)
light-weight concrete-solid units with other lightweight aggregates 800 10 033
(see EN 1745:2002, Table A.9) - '
1 000 - - 0,41
1200 - - 0,52
1400 - - 0,66
1 600 - - 0,83
1800 - - 1,08
[linpHa 11er1a JIerKol Bary i3 TIHHUCTUMH JoaaTkaMu (aue. EN
1745:2002, Tabmuns A.9)
light-weight concrete-solid blocks with expanded clay aggregates (see
EN 1745:2002, Table A.9)
800 - 10 0,25
1 000 - - 0,32

Kineus Tabn. B.5

Table B.5 (ending)
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Marepian A
Material P 5 ¢ t
Kr/™m K(xr-K) °C B1/(m-K)
1200
0,41
1400
0,51
1600
0,63
BCTOH Ha IIUIbHUX 3alIOBHIOBaA4Yax — 2 400 1100 10 1,72
dense aggregate concrete
H_[TyKaTypKa, BaHHHH(-)-HeMeHTHI/Iﬁ pO3'lI/IH 1 800 1100 10 0,93
plaster, lime mortar, lime cement mortar
[TokpHTTS KepamidHe / GITOKH 1,00 20 1,000
clay ceramic flue liner / block
y 2000 0,92 200 1,100
20 0,035
Bonoknao minepanbHe
mineral fibre 100 0.75 100 0,045
200 0,065
20 1,070
Ckio
glass 2200 0,80 100 1,200
200 1,370
Bix 20
PVDF (noniBuammigeHpTOpHT)
PVDF (Polyvinyliden fluoride) 1800 0,96 70 0,130
150
PP (moninpomninen) i
PP (Polypropylene) 900 1,70 0,220

Tabauna B.6 — Tepmiunuii omip 3aKpUTHX MOBITPSHHUX
NpOWIapKiB 3 YypaxyBaHHSM HOBITPSHUX HPOLIAPKIB
mmpuHO0 O, 1 Temmeparypu TMOBepXHi CTIiHOK, IO
MepeaaroTh TEIUo (KOHIEHTPUYHUHA KUTBIIEBUI MPOIIapoK
MIpH BEPTUKAJIHLHOMY po3TanryBaHHi). Tepmiunuii orip

132

Table B.6 — Thermal resistance of closed air gaps,
dependent on the air gap width d, and the surface
temperature of the heat emitting wall (concentric annular
clearance, vertically arranged). Thermal resistance of
sealed air gaps, dependent on the gap thickness d and the



FePMETHYHHUX MOBITPSHUX MPOMIAPKIB 3 ypaxyBaHHAM
TOBUIMHU npoMinrapkie d 1 TeMmeparypd IOBEpXHi

surface temperature of the heat emitting wall (concentric
annular clearance, vertically arranged)

CTIHOK, 10 TMepeNalTh Temio  (KOHIEHTPHYHUI
KiJIbLIEBHIA MPOIIAPOK npu BEPTUKATBHOMY
pO3TalyBaHHi).
lupuna nosimpsnux Tepmiuanit omip (1/A), M- K/BT
npowapkis dn(m) Thermal resistance (1/ A), in m*-K/W
air gap width d, (m)
0,01 0,02 0,03 0,04 0,05
40 °C 0,123 0,147 0,153 0,152 0,150
100 °C 0,087 0,101 0,101 0,100 0,099
150 °C 0,065 0,075 0,075 0,074 0,074
200 °C 0,050 0,055 0,055 0,055 0,054
Mpumirka. @aktnunnit koedimient TeronposigHocti X, NOTE The effective coefficient of heat conductivity X, of

3aKPUTHX MOBITPSHUX MPOIIAPKIB OOUUCIIOETHCS 32 JOTIOMOTOI0
HacTymHOi popMynIn

closed air gaps can be calculated using the following formula:

Dy, (D, +2d, )
Ay =y———In l
2 l W, hn ,"
A, y Br/m-K
ne: Where

Yy - koedinieHT popmu (auB. omatok A);

Dy, - 30BHIIIHIH €KBIBaJEHTHUH JiaMeTp BHYTPIIIHBOI CTIHKH 3
MOBITPSIHAM TIPOIIAPKOM, M;

( 1 ]

A IV . 2, .
n- [Ie TEPMIYHHH OIip HOBITPsIHOTO Mpourapky, M“ -K/Bt;

dy, - IMpHIHA TOBITPSIHOTO MPOIIAPKY, M.

Taonauusa B.7 — XapakrepucTu4Hi 3HaYeHHS 1151

y is the coefficient of form (see Annex A);
Din is the external hydraulic diameter of the inner wall bounding
the air gap, in m;

(%)
Al is the thermal resistance of the air gap, in m>K/W;
d, is the air gap width, in m.

Table B.7 — Characteristic values for draught

PeryJasiTopiB TAru regulators
3a30p peryJsiTopa Tru a a
draught regulator group

ITa-cex/kr [a-(cex/kr)?

1 400 120 000

2 200 30 000

3 140 11 400

4 97 5000

5 74 2 800

6 48 1260

Hpumitka. [lani U1 BU3HAYEHHS XapaKTEPUCTUYHUX 3HAYEHb 81 i a2
00OHMpAIOThCSL 3 OAHIET i3 MIECTH TPYI, YCTAHOBICHUX IJIS PEryasTopa
TSTH.

Jlns BU3HaueHHs, A0 SKOI i3 TIpym BIITHECEHUH PpEryJsaTop THTH,
HeoOxizHO moOymyBatu kpuBy KIIJ. Kpusa KIIJ] 6ynyerses mumsxom
BU3HAYEHHA O0'€EMHOI BUTpaTH 4Yepe3 PEryiasTop TATH JUIl TPhOX
3Ha4eHb THCKY - 5 [1a, 10 ITa it 40 I1a 1010 OMOPHOTo 3HAUYEHHS BXOAY
ap (BiznosimHO 10 hopmyi (56) i (57)).

PerynsTop TATH NpUITyCKae HasBHICTh IPYNOBOTO 3HAYCHHS, U SKOTO
Bci yactuHu kpuBid KIIJ] (Bci Tpu 0OMiproBaHMX 3HA4YEHHS IOTOKY)
nepeOyBarOTh HaJ MEXaMH OKpeMOi IpynoBoi KpHBOi, SIK 3a3HAYEHO B
Honarky D.

NOTE Data for the characteristic values a; and a, are selected by
categorising the draught regulator into one of six

groups.

In order to determine into which group a draught regulator is categorised,
a performance curve is required. The performance curve is obtained by
determining the volume flow through the draught regulator for the three
pressure values of 5 Pa, 10 Pa and 40 Pa above the reference input value
3o (as determined from the criteria of equations (56) and (57)).

The draught regulator is assigned that group value for which all parts of
the performance curve (all three measured values of flow) are above a
particular group curve as given in Annex D.

Ta6auusa B.8 — Benuunnu MmiciieBoro omnopy Juis

NesiKux popm

some shapes

Table B.8 - Individual coefficients of resistance for
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Ne Pucynku I'eomeTpuuHi € — Beauuunn
Shapes poSMIPH € — values
Geometric
dimensions
l KyT ?B ° _I.d.-'l_Dh = 3'[] 3':' = Ld."ll'Dh = 2
Angle Tin °
0,1 0,1
0,2 0,3
10 0,3 0,4
30 0,5 0,7
45 1.2 16
60
90
2
90°- xKomiHO
90° - bend
R= D]l
.I.d."l.Dh } 3'[] 3':' = Ld_-'IDh 2 2
0,5
1,0 1,2
0,75
0,4 0,5
1,0
0,25 0,3
15
0,2 0,2
2,0
0,2 0,2
<
=3
=5
S @
P!

JlaHi mapamMeTpu MOXKYTb JOTIOBHIOBATHCS.

Interpolations between the cited parameters are admissible.

ITponosxenns Tabn. B.8
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No Pucynku I'eomeTpuuHni po3mipu € — Betmuunn
Shapes Geometric dimensions ¢ — values
1
60°- xomiHO
60° - bend
R=D
/,_»\ L LafDw = 30 0 =LyfOnhz2
~ ,,x}i 05 0,6 1,0
- ""-f. ':‘:I '
// P ,,.:} 075 03 0.4
i/ Li 10 0,2 0,3
{ I.-""-.__ “\// ’
L T 1,5 0,2 0,2
Iﬂ_ 20 0,1 01
1
2
a)
a=2-R-tan| — l' 90°- xomiHO
2 ) 90° - bend
Ne minsHOK

No. of segments

1,0
1,5
2,0
3,0
5,0

2x45° | 3x30° | 4x225
0,4 0,25 0,17
0,3 0,18 0,13
0,3 0,17 0,12
0,35 0,19 0,13
0,4 0,20 0,15

Jlani mapamMeTpu MOXYTb JOTIOBHIOBATHCS.

Interpolations between the cited parameters are admissible.

ITponosxenns tabn. B.8

Ne

Pucynkn

Shapes

I'eomerpuuni po3mipn

Geometric dimensions

C — BCJINYUMHHU
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€ — values
kyr ¥ a0°
i, angle v= 90" C2-2 C1.a
—— A=A, My M, -0,92 0,03
[
_D_ Ad/A2=10 00 -0,38 0,20
. |
My T I\ 0.2 0,10 0,35
I Tal ,
| 0,4 0,53 0,47
.
™| A 0,6 0,89 0,56
1 .‘-FF-
- 08 1,20 0,62
Ym1 1,0
5)
SERY)
= 2
£ 5
&5
Ywmona: W3
Condition: W3
Ky ¥ = 45° )
=22 G1a
angle y = 457 -0,92 0,03
ey | 7042 0,16
As/A,=16 0,0 0,04 017
0.2 0,22 0,06
0,4 0,35 -0,18
0.6 0,35 -0,53
0,8
1,0
JlaHi mapamMeTpu MOKYTh TOTIOBHIOBATHCS.
Interpolations between the cited parameters are admissible.
[Tponosxenns tabn. B.8
Ne Pucynku I'eomeTpuuHi po3mipu C — BeJIMYNHU
Shapes Geometric dimensions ¢ — values
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DopMyna j1s po3paxyHKy KoedillieHTiB MicLIEBOro omopy i s 3’€aHanb
Formula to calculate the individual coefficients of resistance on compositions

f V2 32 ¢
. 2| | M | ' Aa | (Aa A
(o =092 1-— —| | 1135 cos 7-1)+081- 2% |—|1—| | —>cos 7
! my ) Mg ) |_ \ Mo ! X x."qz J ',\ -\Azz | _|
A fin, |
2= ‘ Rl
L .
i LAg )My Mg
¥ . \ 3 ;oL 2 - - ' - - %
- m., M., I 'ﬂ'a i | i AB |
£ya=003(1-—2| —|—2| | 1+162 —cos ,v-1|—n,3a 1-|—.
Lomy ) Ly -'|_ LA ) | LAy ) |J
o a m, )
3 2 2
+|2—|—I | —1-—
i VA J myl mg )
A, i
21 0=—=10; 0°< y = 90°
As MMy
3
AE
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o
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KOHCTPYKLIis 3 TIONEPeYHNM MepeTHHOM (aMB. BianoBigHO Ne 6 i Ne 8) i cTpykrypa = 2

the individual resistance of composition can be determined as sum of the individual resistance of a
A

2
crosspsectional constriction (see No. 6 respectively No. 8) and a composition A

“3a Capaenem.

*according to Gardel.

Jlani mapamMeTpu MOKYTh TOTIOBHIOBATHCS.

Interpolations between the cited parameters are admissible.
ITponosxenns tabn. B.8
Ne Pucynku I'eomeTpuuHi po3mipu { — Beauuunn

Shapes Geometric dimensions ¢ — values
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13 3aKPYTJIICHUM BXOZOM
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YmoBa: W.
Condition: VZVZ 0,45 0,05 0,07 0,14
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[Iponosxenns tadn. B.8
No Pucynku I'eomeTpuuHi po3mipu C— BeJIMYMHHI
Shapes Geometric dimensions ¢ — values

138



H/Dp,

|
% I ] 0,5 1,5
= 1
o
9 | 5§ | 1,0 1,0
= £
=S I
@]
= I
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| 1,6
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|
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I
Hacanka (P =0) 3rigao 3 nmpoektom EN
1856-1.
flue termnal (P_=0) according to EN
1856-1
| 5,2
%) I
SHr .
% E | (Coxin=3,2)
S E i
= |d_.> | (CBHXmZZ,O)
AepoanHamivyHa HacaJiKka JUISt
1 JUMOXITHOI CHUCTEMH 3 HAJIUIIKOBUM
THCKOM pi (o) SKOI  TIKITFOYCHHUN
TEIJIOTeHepaTop, 10 HE3aJIE)KHO
pO3TanoBaHUi B MPUMIIIEHHI
(PL = 0) 3rigno 3 mpoektom EN 1856-1.
Aerodynamic air flue terminal for
positive pressure chimney and room
sealed appliance (P. = 0) according to
EN 1856-1
Kinens ta6n. B.8
No Pucynku I'eomeTrpuuHi C — BeJIMYNHU
Shapes posNIPH ¢ — values
Geometric
dimensions
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Honatok C
(OBIIKOBWIA)
BUXLJI JUMOXOY 1 IPUJIELJION
BY IIBJII

<

Pucynok C.1 - Buxia 1umoxoay (IMBiThCSI TEKCT)

Buxin auMoxony MiINA€TbCs BIUIMBY MPHIIETIIOL

OymiBIi, SIKIIO:

- TOpU3OHTaJbHA BiICTaHb L Mix BUXOIOM 1 OymiBIetO

MeHIIIa HiXk 15 M; Ta

- OyniBIs BIZHOCHO BHUXOMIY JUMOXOJY PO3TallOBaHA ITiJ|

TOPHU30OHTAILHUM KyTOM Ol Hixk 30°; Ta

- BepxHS Mexa OymiBi, BIJHOCHO BHJOXY AWMOXOIY,

3aiiiMaeThes OibI Hixk Ha 10° Hag ropuzoHTOM (KYT f3).

1 aumoxing
2 OynmiBis

Homatok D

Annex C
(informative)
Chimney outlet with regard to adjacent buildings

Figure C.1 - Chimney outlet position (see text)

A chimney outlet is deemed within the influence of an
adjacent building when:

- the horizontal distance L between the outlet and the
building is less than 15 m; and

- the building as seen from the chimney outlet extends
over a horizontal angle a of more than 30°; and

- the upper boundary of the building as seen from the
chimney outlet rises more than 10° above the horizon

(angle B).

Key
1 chimney
2 building

Annex D
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(moBinkoBHIA) (informative)
KIIACUPIKATOP TPAHUTYHUX KPUBHUX Limit curves of the classification for the draught

JJISA PET'YJSATOPA TAT'N regulator
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Pucynok D.1 — Kinacugikarop rpanuannx Figure D.1 - Limit curves of the classification
KPHUBUX JUISI PETYJISATOPA TATH for the draught regulator
Key
A rpyma perynsTopiB TATH A group of draught regulators
X crangapTHe BigxwieHHs, [la X standard deviation in Pa
Y o0car maca-morik, Mo/T Y volume mass-flow in m?h
Z wMacoBa BHTparTa JUMOBHX T'a3iB, I/C Z flue gas mass flow in g/s
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Honatok E
(TOBiIKOBUIA)
BU3HAUYEHHS 'A30BOI CTAJIOI R 3
YPAXYBAHHSIM KOHJIEHCAIIII

Y tabmumi B.1 piBasHHa (B.3) — BkazaHwmii
METOJI ISl PO3paxyHKY ra3oBoi CTaJIOl TUMOBHX
raziB R 3 Bukopucranusm koediuienty fr B
3AJIEKHOCTI  Bif TUIy TanuBa sK 0e3
ypaxyBaHHsS KOHJIEHCAIlll Ta 1 3 ypaxXyBaHHSIM
KoHZeHcalii. MeTtoa po3paxyHKy KOHJEHcallil
HE  CYNepeuyuTh  BIUIMBY  IHTEHCHUBHOCTI
KOHJICHCAIIIT 1 TOMY HaJaeThCst 3HaUeHHs s fr
YpaxoBYIOUH BEJIHMKY KUTBKICTh KOHACHCATY. K
pe3ynbTaT — HHU3bKE 3HAYEHHS i1 Ta30BOi
nocTiitHOI R Ta 171t TeopeTnyHoi TrU Ph.

Y HacTymHOMY METOJi pO3PaxXyHKy HaJgaHa
ra3oBa ocTiiHa R, 110 BpaxoBye iHTEHCHBHICTb
KOHZeHcallii. MeTo/l OCHOBaHUI Ha PO3PAXyHKY,
3a3HavueHOMY y TaOmmmi 8. J[ns BH3HAYeHHS
ra3oBoi CTajioi JUMOBUX Ta3iB CJif 3poOHTH
PO3paxyHOK, BUKOPHUCTOBYIOUH TEMIIEPATypy
OTOYYIOUOTO TOBITPS 32 YMOBHM THCKY. Y
OPUMITIII 0 TaOauIll &8 CTOCOBHO O€3MeKH,
pPO3paxyHOK HEOOXiJHO BECTH BPAXOBYIOUHU
BEIMKY KUIBKICTb KOHAeHcary. Tomy, Ui
YaCTUHM 3 TEIUIOM KOHJEHcalli, y po3paxyHKy
BUKOPHUCTOBYeThCs 3HaueHHs fx =100%.

OCKUIBKM e MeTOJ HaIac BEJIUYWHU UL
TEMIEpaTypu [AUMOBUX Ta3iB BHIIE HIK Y
peaIbHOCTI, BIH HE MOXE BHUKOPHUCTOBYBATHUCA
JUTSI BU3HAYEHHS TEMIEpaTypy AUMOBHUX Ta3iB y
IUMOX0JIl abo y 3’€IHYBAIbHOMY €JIEMEHTI.
Takuii po3paxyHOK MPOBOJUTHCS BIAMOBITHO 10
TabmIt 5 abo Tadnmi 8.

Jnst cepenHboi TOCTIHHOT AMMOBUX rasiB R
BUKOPHUCTOBYIOTH (hopmyny (B.11) nHaBeneny y
tabmumi B.1:

Annex E
(informative)
Determination of the gas constant R
considering the condensation

Table B.1 gives in Equation (B.3) a normal
method for the calculation of the gas constant of
the flue gas R using a coefficient fg depending
on the kind of fuel once for a value without
condensation and once for a value with
condensation. The method for condensation does
not differ between the influences of the intensity
of the condensation and therefore gives a value
for fR assuming a relative high amount of
condensate. This results in a low value for the
gas constant R and for the theoretical draught
Ph.

In the following a method calculating the gas
constant R considering the intensity of
condensation is given. The method follows the
calculation given in Clause 8 for the calculation
of the condensation heat. For the determination
of the gas constant of the flue gas it is necessary
to do this calculation using the external air
temperature for the pressure condition. In
deviation to Clause 8 under safety aspects it is
necessary to calculate with a high amount of
condensation. Therefore for the part of
condensation heat used in calculation fK a value
of 100 % is to be used.

Because this method gives values for the flue
gas temperature that are higher than in reality
this method can not be wused for the
determination of the flue gas temperature in the
chimney or in the connecting flue pipe. For this
calculation the method given in Clause 5 or in
Clause 8 can be used.

Using Equation (B.11) in Table B.1 for the mean
gas constant of the flue gas R the following
equation applies:

Nseg—1 R
ﬁ+ gRo j+ 0,Nseg
2 i 2
R= /
Nieg ix/(kr'K)  (E.1)
ne: where
R - cepemHs TmocTiiiHa gumoBHMX rasiB, R is the mean gas constant of the flue gas, in
T/ (xr-K):; J/(kgK);

Ro,0 IS the gas constant of the flue gas at the inlet
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Roo - mocriitHa quMoBHUX Ta3iB Ha BXojl nmepuioi  of the first segment, in J/(kg-K);

ninsaku, Jx/(kr-K); Roj Is the gas constant of the flue gas at the
Roj - mocrifina aumoBuxX Ta3iB Ha Buxoxi outlet of segment j, in J/(kg-K);

nutsaku J, Tkl (xr-K); Ronseg 1S the gas constant of the flue gas at the
RoNseg MOCTiMiHa naumoBuX TasiB Ha Buxonl outlet of the last segment, in J/(kg-K);

ocranuboi airstuku, Jx/(kr-K); Nseg is the number of segments.

Nseg — KiTbKIiCTh JUISTHOK.
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Bioaiorpadisn
EN 1745:2002, Masonry and masonry products — Methods for determining declared and
desithermal values ( Ilerymsna kiagka W OPOAYKTH ILETVISSHOT KJIaJKA - BCTAHOBJICHI METO/U
BU3HAYCHHS i BEJTMUUHH).
EN 12391-1, Chimneys - Execution standard for metal chimneys - Part 1. Chimneys for non-
roomsealed heating appliances. Jlumoxomu — ITomOXKEHHS IOJO 3aCTOCYBAaHHS METAJIEBUX

numoxoiB — Yactura 1: JluMoxoau JUTst TEIIIOTeHEPaTOPiB 3 BIIKPUTOO KAMEPOIO 3TOPSHHS.
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Kox YKH/I 91.060.40
Kitto4uoBi ciioBa: AMMOXO0IH, JUMOBI T'a3H, TEIUIOTCHEPATOP, i IKIFOUCHHS,
30aJIaHCOBaH1 JUMOXO/IM, HAJIUIIIKOBUH TUCK, PO3PIJKEHHS, a€pOIMHAMIYHUHN OTIip
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