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Foreword

This European Standard (EN 13384-3:2005) has been prepared by Technical Committee CEN/TC 166
“Chimneys”, the secretariat of which is held by UNI.

This European Standard shall be given the status of a national standard, either by publication of an identical
text or by endorsement, at the latest by April 2006, and conflicting national standards shall be withdrawn at the
latest by April 2006.

This European Standard is one of a series of standards prepared by CEN/TC 166 comprising product
standards and execution standards for chimneys.

According to the CEN/CENELEC Internal Regulations, the national standards organizations of the following
countries are bound to implement this European Standard: Austria, Belgium, Cyprus, Czech Republic,
Denmark, Estonia, Finland, France, Germany, Greece, Hungary, Iceland, Ireland, Italy, Latvia, Lithuania,
Luxembourg, Malta, Netherlands, Norway, Poland, Portugal, Slovakia, Slovenia, Spain, Sweden, Switzerland
and United Kingdom.
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1 Scope

This European Standard gives guidance for the development of diagrams and tables which can be used to simplify
the determination of the performance of chimneys serving one heating appliance in accordance with EN 13384-1.
The diagrams and tables can be developed in order to assist in the design of a chimney configuration which is
suitable for the desired application without undertaking the full calculation of
EN 13384-1.

This European Standard does not itself provide the diagrams and/or tables for use in the design of a chimney; it
provides only the method to create these diagrams and tables.

2 Normative references

The following referenced documents are indispensable for the application of this European Standard. For dated
references, only the edition cited applies. For undated references, the latest edition of the referenced document
(including any amendments) applies.

EN 1443:2003, Chimneys — General requirements

EN 13384-1:2002, Chimneys — Thermal and fluid dynamic calculation methods — Part 1: Chimneys serving one
appliance

EN 13384-2:2003, Chimneys — Thermal and fluid dynamic calculation methods — Part 2: Chimneys serving more
than one heating appliance

EN 12391-1:2003, Chimneys — Execution standard for metal chimneys — Part 1: Chimneys for non-roomsealed
heating appliances

3 Terms and definitions

For the purposes of this European Standard, the terms and definitions given in EN 1443:2003,
EN 13384-1:2002, EN 13384-2:2003 and EN 12391-1:2003 apply.

4 Principle of the method

The purpose of the method is to simplify the determination of the performance of chimneys using the procedures of
EN 13384-1, by the production of tables or diagrams giving the result of predetermined conditions.

The basis of the calculation is EN 13384-1. Normative Annex A gives a list of all the characteristics for which a
value shall be given and how the values should be specified. Figure 1 is a diagrammatic representation of some of
the symbols used in the calculation method.
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Figure 1 — Diagrammatic representation of some symbols

The method for producing a table is to undertake the calculation for a single condition and repeat the calculation for
the range of parameters.

Where a diagram or table covers a range of parameters it is necessary to specify the limiting conditions e.g. for a
connecting flue pipe the minimum diameter allowed and/or the maximum length, and/or number and type of bends.

A typical diagram would cover the determination of the chimney diameter for a range of chimney heights or
appliance outputs for a specified construction and appliance type.

5 Procedure

Determine the range/scope for the diagram or table e.g. based on fuel type, appliance type and chimney
construction.

NOTE All diagrams/tables eventually give either a chimney size for a particular application i.e. a diameter for a chimney
serving a particular appliance of x kW or which appliance can be fitted to a particular chimney configuration.

Collect the data and fill in the table of the normative Annex A. For each characteristic it is necessary to specify
where the value is to be identified (information source), the value or range for which the diagram or table is valid,
and the values which are used for the calculation.

Annex B gives an example of the data used, and the resulting diagram for determining which appliance can be
used with an existing chimney.

Annex C gives an example for producing diagrams for new built chimneys.
Annex D gives an example for producing a table for determining the maximum heat output of an appliance possible

for a particular existing chimney construction, or for a new chimney the size needed for a particular appliance type
and heat output.



EN 13384-3:2005 (E)

Undertake a single calculation according to EN 13384-1 for one value on the diagram in the table. Change the
parameters and undertake as many calculations as necessary for the range/scope of the diagram or table.

6 Results

Use the results of the calculations to produce a diagram or table and give the limiting conditions for the diagram or
table in any documentation accompanying the diagram or table.
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Table B.2 — Content of the brochure

Diagrams for determining which appliance can be used with an existing chimney
1 Structure of the diagrams

These diagrams are exclusively for brick built chimneys or other single wall chimneys with a minimum wall thickness of 11,5 cm,
serving oil fired appliances with forced draught burner. They are divided into:

— chimney with and without additional thermal insulation at the chimney top (surrounding layer of minimum 11,5 cm brick wall
or a minimum of 3 cm additional insulation on all sides (coefficient of thermal conductivity A < 0,1 W/(m-K)) or covering the
chimney top with an air gap (surrounding distance between covering and chimney wall 1 cm to 5 cm) and

— a minimum draught for the heating appliances ( maximum 0 Pa and 7 Pa).

The diagrams show the effective height of the chimney and the heat output of the heating appliance following the necessary flue
gas temperature (150 °C to 200 °C). The lower continuous curves give the minimum height of chimneys with and without
draught regulator. The upper dotted curves give the maximum possible height of chimneys without a draught regulator. The
upper continuous curves give the maximum possible height of chimneys with draught regulators.

In the place which is enclosed by the curves the conditions of EN 13384-1 are fulfilled. That means that the point of intersection
of heat output and effective height leads to the minimum flue gas temperature (necessary flue gas temperature) which ensures
the proper working of the installation. If the actual flue gas temperature is lower than this minimum flue gas temperature, one or
more conditions for the correct operation of the installation are not fulfilled.

2 Basic conditions

The diagrams are based on acceptations, algorithms, functional relations and conditions of EN 13384-1. The places which are
enclosed by the curves fulfil the pressure requirements (Pz > Pze and Pz > Pg) and the temperature requirement (Tiop > Tp).

3 Further conditions

The following conditions are the base of the diagrams:

General:
— flow safety coefficient Se = 1,5
— correction value for temperature instability Sy = 0,5
— external air temperature T =288,15K=15°C
— ambient air temperature T, =288,15K=15°C
— ambient air temperature for outside areas Tw =273,15K= 0°C
— external air pressure pL =93 200 Pa
(equal to a mean height above sea level z =325m)
— wind velocity pressure P = O0Pa
(chimney terminal not in an adverse pressure zone)
— pressure resistance of the air supply Ps < 3Pa

Heating appliance:
oil-fired heating appliances with forced draught
CO,-volume-concentration following EN 13384-1:2002, Table B.2
round outlet at the heating appliance with hydraulic
diameter Dww (0,1 +0,000 8 Qy) m
(with the nominal heat output Qy in kW)
“efficiency of the heating appliance ny following EN 13384-1:2002, Table
B.2
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Connecting flue pipe:
— a connecting flue pipe from steel without thermal insulation

— mean value of roughness of the inner wall rv < 0,001m
— length Ly = 1,5m
— effective height H, = O0m
(The effective height of the connecting flue pipe Hy can be
added to the effective height of the chimney if needed)
— minimum round hydraulic diameter according to the
outlet of the heating appliance D =  Dhw
— total amount of the coefficients of local resistance
according to chart 1 v < 1.8
(widenings or narrowings at the inlet into the chimney are considered)
Chimney:
— thermal resistance (1/A) = 0,12 m*K/W
— mean value of roughness of the inner wall r < 0,006m
— total amount of the coefficients of local resistance ¥ = 0
(the resistance of the draught diverter is considered by the diagrams)
— hydraulic diameter of the outer wall Dna<1,25 Dy+ 0,16 m
(with the hydraulic diameter of the inner wall D,,)
— coefficient of heat transfer of the outer wall 0a < 10 W/(m?K)

(maximum 13 % of the chimney outside)

Thermal insulation of the chimney top:

— additional thermal resistance (1/A) = 0,1 m*>K/W
(e.g. with surrounding layer of bricks with a thickness of 11,5 cm or a
thermal insulation for example of mineral fibre with a thickness of 3 cm
thickness or an air conditioned covering of the chimney top with a distance
between the covering and the chimney wall of 1 cm to 5 cm)

— hydraulic diameter of the outer wall at the chimney top Dhao <Dpat+t2 0,115 m
(with hydraulic diameter of the outer wall Dy,)

Draught regulator:
— draught regulator according to the named class which fulfil the conditions of
the diagram in EN 13384-1:2002, Annex D.
— location: at the chimney 30 cm above the inlet into the chimney. The
diagrams are approximately valid for draught diverters in connecting flue
pipes if the connecting flue pipe has a thermal insulation and the cross-
section is equal to that of the chimney after the draught diverter.
— temperature of secondary air Tne>288,15 K=15°C

18
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4 Diagrams
Diagram a:

graph for oil-fired heating appliances with forced draught and chimneys with quadratic or rectangular cross-

section and diameter 20 cm x 20 cm, without thermal insulation or covering of the chimney top and with minimum draught of the

heating appliance of 0 Pa.

Key

Y = effective height in m

X = nominal heat output in kW
A = heat loss in percentage

Diagram b:

Y )
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graph for oil-fired heating appliances with forced draught and chimneys with quadratic or rectangular cross-

section and diameter 20 cm x 20 cm, without thermal insulation or covering of the chimney top and with minimum draught of the

heating appliance of max. 7 Pa.

Key

Y = effective height in m

X = nominal heat output in kW
A = heat loss in percentage
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Diagram c: graph for oil-fired heating appliances with forced draught and chimneys with quadratic or rectangular cross-
section and diameter 20 cm x 20 cm, with thermal insulation or covering of the chimney top and with minimum draught of the
heating appliance of 0 Pa.
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Key

Y = effective height in m

X = nominal heat output in kW
A = heat loss in percentage

Diagram d: graph for oil-fired heating appliances with forced draught and chimneys with quadratic or rectangular cross-
section and diameter 20 cm x 20 cm, with thermal insulation or covering of the chimney top and with minimum draught of the
heating appliance of max. 7 Pa

2YO A=12 10 8
/ 4 / /
19 ] p 7 S 6
18 / / f Pi
17 T, S
16 771, Y,
15
3 [ :
13 / / // /
/ / ’ / i

12 / YA - %
11 / 7 7 P
10 / s 7 -

9 ( /, / ’

5 [, 4

! (i EEE

° [ e

1/ [ N E—— e, e

4 ——

3 I~ =

2

1

0 10 20 30 40 50 60 70 80 90 100 X

Key

Y = effective heightin m

X = nominal heat output in kW
A = heat loss in percentage
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Table C.2 - Content of the brochure for determining which appliance can be used with a new chimney

1 Structure of the table

This diagram is for a round, wet multi-wall chimney without offsets and without back ventilation for forced draught gas heating
appliances. The diagram shows the diameter of the chimney related to the effective height of the chimney and the nominal heat
output of the gas-heating appliance.

2 Basic conditions
The diagram is based on the assumptions, algorithms, functional relations and conditions of EN 13384-1.

3 Further conditions
The following conditions are the base of the table:

General:

- mean height above sea level z = 400 m

— wind velocity pressure P = OPa
(chimney termination not in an adverse pressure zone)

— pressure resistance of the air supply P < 3Pa

Heating appliance:

— efficiency of the heating appliance and CO, content calculated with EN 13384-1:2002, Table B.2
— minimum draught of the heating appliance P,=0Pa

— Size of flue gas outlet Diw < Dy

Connectlng flue pipe:
a connecting flue pipe from steel with 3 cm thermal insulation ~ (1/A)y > 0,65 m?K/W

— mean value of roughness of the inner wall ry < 0,000m
— length Ly = 2m
— effective height H, =2 05m
— minimum round hydraulic diameter according to the

outlet of the heating appliance Dw < Dy
— coefficient of flow resistance due to a directional and/or

cross sectional change in the flue (inclusive chimney inlet) yn< 1,8
Chlmney

Length in unheated areas L, < 2m
— Length external L, < 1m
— thermal resistance (1/A) =2 0,4 m*K/W
— mean value of roughness of the inner wall r < 0,0015m
— no offsets
— no terminal
Natural gas
Heating appliance with forced draught 140 °C
combustion

tw > 140 °C to 190 °C
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Key

X = effective height in m
Y = normal heat output in kW
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EN 13384-3:2005 (E)

Table D.2 — Content of the brochure for determining which appliance can be used with a new or existing

chimney

Ch

1 Structure

2 Basic conditions

3 Further conditions

IThe following conditions are the base of the table:

General:
external air temperature

ambient air temperature
ambient air temperature for outside areas
mean height above sea level

wind velocity pressure

(chimney termination not in an adverse pressure zone)

pressure resistance of the air supply

Heating appliance:
— gas heating appliances with natural draught combustion (type B11BS)

natural or liquid gas

Maximum nominal heating appliance output

efficiency of the heating appliance
flue gas temperature
minimum draught

Connecting flue pipe:

diameter range

a connecting flue pipe from steel without thermal insulation

mean value of roughness of the inner wall
length
effective height

minimum round hydraulic diameter according to the

outlet of the heating appliance

maximum of bends (local resistance)

imney:

Height range

Diameter range

thermal resistance

mean value of roughness of the inner wall
unheated areas in the building

areas external to the building

no terminal

IThe following table is exclusively for round dry single wall chimneys without offsets serving gas heating appliances with draught
diverter (type B11BS).

IThe table shows the maximum nominal heat output depending on the diameter of the chimney and the diameter of the
iconnecting flue pipe.

IThe table is based on the assumptions, algorithms, functional relations and conditions of EN 13384-1 except air temperature.

T. =289,15K=16°C
T, =289,15K=16°C
Tw =273,15K= 0°C

z =400 m
P|_ = 0 Pa
PB < 3 Pa
Qn <70 kW

Nw <83 %

ty =160 °C
P,> 3Pa

83 mm < Dy <200 mm

ry < 0,001 m
LV = 5m
H\/ > 0,5 m
Dnw = Dnw

1 bend (90°) or 2 bends (45°)

4m<H <10m

111 mm <Dy, <250 mm
(1/A) = 0 m*K/W

r < 0,005m
<1,5m

<1,0m
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Table D.1 — (concluded)

- Maximum of nominal heating output in kW

Diameter of chimney in mm

11 | 125 | 139 | 153 | 167 | 180 | 200 | 250
N 8 | 104 | 116 | 127 | 127 | 127 | 127 | 127 | 127
s o7 | 151 | 162 | 174 | 174 | 185 | 185 | 185 | 197
2 1M1 | 185 | 209 | 22 | 232 | 244 | 255 | 255 | 267
(=

S | 125 | 1o7 | 25 | 278 | a02 | 313 | 325 | 336 | 348
EE | 139 | 209 | 267 | 325 | 3 | 383 | 395 | 418 | 429
o 153 . 20 | 348 | 418 | 453 | 476 | 511 | 534
:.2_, 167 : - | 371 | 441 | 511 | 546 | 615 | 639
£ 180 : - - | 464 | 534 | 615 | 697 | 697
o 200 - - - - 58,1 66,2 | 697 | 697

NOTE The values indicated in the table come from French experience.
Intermediate values may be interpolated.

Procedure

Existing chimney:

You know

Height of the chimney in m
Diameter of the chimney in mm

Diameter of connecting flue pipe in mm

You determine

Maximum of nominal heating output in kW

New chimney:

You know

Maximum of nominal heating output in kW
Height of the chimney in m (height of the building)

Diameter of the connecting flue pipe (equal to size of flue gas outlet)

You determine

Diameter of the chimney in mm
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