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The 2020 package is a set of binding legislation to ensure the EU meets its cli-
» mate and energy targets for the year 2020.

> The package sats thres key targats:
> + 2006 cut in greenhouse gas emissions (from 1990 levels)
> + 20% of EU energy from renewables

+ 20% improvement in energy efficiency

The targets were set by EU leaders in 2007 and enacted in legislation in 2009. They are
> also headline targats of the for smart, sustainable and inclusive
growth,

The EU is taking action in several areas to meet the targets.
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Energy efiicient ventilation systems
will have to be used
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Mechanical supply and
exhausted ventilation
with heat recovery
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Airtightness in ventilation ducts
what is it?




Airtightness diagram

Leakage factor I/s/m?]

EN 12237 Ventilation for buildings- Ductwork- strength and leakage of circular sheet metal ducts

Tightness class
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Figure 2~ Example of typical installation of ductwork with circular cross section

Tabla 1 - Example of calculation of duct surfaca area for circular ducts

Diameter Duct surface area * Length Total duct
per unit length surface area
mm mim m m?
800 251 65+52 251117294
830 198 30 1,98x30=589
400 126 42+33 126%75-95
Total for installation shown in Figure 2 448
* From Tabis A1
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* Wallin, O: ,, Tithetsforindringar hos ventilationskanaler” Tekniska meddelanden 139 frdn Instituionen for Uppvarmings-

Ventilationsteknik, KTZ Stockholm.
Pettersson, F.: ,,Behovs en Andrad tithetsnorm for ventilationssystem" Tekniska meddelanden 164 frin Institutionen for

: Uppviarmings- och Ventilationsteknik, KTH Stockholm.
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SIS 827209

SVENSK STANDARD SIS gy
Ventilationskanaler av stalpldt Utgava 1 72_0& 6
Hallfasthet och tathet Sy 9
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Eurovent 2/2

22 For normal ventilating and airconditioning ins-
tallations, three classes of air tightness, A, B,
and C have been chosen for which the upper

limits of f-psm'o'(’s are represented by: g%\

0,027 - 10-3ms~! - Pa=0.63

KA
Ky

Ke

0,009 - 1073ms™1 - Pa0,65

0,003 -1073ms™1 - Pa—0,65
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Eurovent 2/2
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EN standards

Leakage factor /s im]

EN 12237 Ventilation for buildings Ductwork- strength and leakage of circular sheet metal ducts

Tightness class
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Third party certification

Swedish Type approval
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deniffication number 17.11.002
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Requirements from other
standards

EN 13779 Performance
requirements (Old EPBD)

A.8.2 Selection of airtightness class

The minimum airtightness class is selected according to the following principles. However, a more
strict class is applied in cases where the total area of the casing is exceptionally large in relation to the
total airflow, where the pressure difference across the casing is exceptionally high, or when
exceptional problems result from leakage because of the demands on air quality, risk of condensation
or any other reason. EN 15242 gives methods to estimate the energy impact of air leakages and
further advise on selection of aitightness classes for ductwork and air handling units.

The air leakage of enclosed air-handling units, and equipment rooms and chambers for fans and
other assemblies should not exceed the leakage according to class A (corresponds class L3 for air
handling units, EN 1886) in Figure A.3.

Class B is the general minimum requirement for air ducts, and also the minimum for all exhaust air
ducts subject to overpressure inside the building, excluding plant rooms.

Class C is the recommended minimum class in many cases, especially if the pressure difference
across the duct casing is high, or if any leakage can result in a hazard to the indoor air quality, control
of pressure conditions or functioning of the system.

Class D is applied in special situations, and also applicable for cases described above for Class C,
especially in installations with high hygiene requirements or with special attention to energy
performance.




EN 16798-3 Performance
requirements (New EPBD)

6.9.4 Leakages at air ducts

The classification and testing of airtightness of round ducts are defined in EN 12237, of rectangular
ducts in EN 1507.

To reduce energy losses and to guarantee the planned air distribution, this value shall be minimum
class B. Class C is recommended.

EN 15780 Cleanliness

F.3Application of cleanliness levels - airtightness

The airtightness of the ductwork is also important for cleanliness. Leakages in unclean hollow spaces
or suspended ceilings can have a big influence to the indaor air quality, especially for the advanced
level. The minimum recommended tightness class related to these cleanliness levels can be
expressed as follows, corresponding with the technical recommendations of EN 13779:2007, A 8.2,

Table F.3 — ini i class Table A.1 — Typical applications of cleanliness quality classes
Level Recommended Quality Typical examples
minimum tightness Class
class
Basic B Low rooms with only intermittent occupancy e.g
storage rooms, technical rooms
Intermediate c
offices, hotels, restaurants, schools,
Advanced D 3 "

Medium theatres, residential homes, shopping
areas, exhibition buildings, sport buildings,
general areas in hospitals and general
working areas in industries

High Laboratories, treatment areas in hospitals

high quality offices




EN 12599 Handing over

Table 1 — Summary of tests, measurements and report to verify the quality of the systems

Required Steps Purpose Activities Annexes
Stepa To ensure that the | 1. Comparison of Annex A
Completeness checks ventiating ~ and air [ equipment with the With more specified

cenditioning system has | installation list information on the

been installed entirely in - . .
accordance with contract 2. Compliance with activities 110 7
technical rules (contract

and official)
3. Accessibility
4. Cleanliness
5. Balancing
6. Air tightness

7. Documents necessary
for operating

— air tightness of ducts according to EN 13779,

EN 12599 Handing over

Table 2 — Functional measurements

Measurement at. Total Central Duct Roem
System Appl work
Parameters =
% ® 5 2 &
E 2 = | e = olg
2 - " v c Sl
£ 2 [ 2 |= ® H =
LI R e 15)4|¢8
N N AR A
£ 5 2 z = 5
3 SIRA RN e IR
< 0&| & % |al| © @ sl ® | &|=
Ventilation (A2 2 1 1 0 1 2 1 0 0|2]0
System FH 7 T 1|17 FI 2 0 ]2]2
(FC 2 1 1 1 1 2 1 2 2 (2|2
(F)MD 2 1 1 1 1 2 1 2 112]2
Partial air (F)HC 2 1 1 1 1 2 1 1 21202
conditioning ¢y 2 T 1] 1] 2 |7 T T[22
system HM/HD/
CM/CD
(F)MD H T 1|11 ]2 [1[2]32 [1]2]2
(F) 2 1 1 1 1 2 1 2 1 1122
HCM/M
CDICHD
/HMD
Air I} 2 T ] Z 1] 2 T T2]2
conditioning | HCMD
system
*) Outdoor air, supply and exhaust air
**) Depending on control principles, if relevant
Explanations
0 measurement not necessary
1 tocarry outin all cases
2 to carry out only in the case of contracted agreement
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Airtightness Standards
to the environment




Systems

Dimensions

_@ Airtightness Standards -

Strength and leakage

L/A ratio

m™* < i <15m™

5

L
0,4m™ <

5

<0,6m™

_@ Differences

For rigid ductwork, L/As shall be:

For semi-rigid ductwork, L/A shall be:




Airtightness Standards
Components

Differences
Area calculation

7.2 Calculation of the total joint length (1)

The total joint length, in metres. for @ product of cireular cross-section is the sum of the joint perimeter of each
connection (1 to n).

L (dy+dpt . di) m
The total joint length, in metres, for a product of rectangular cross-section is the sum of each joint perimeter.

L=2x (o + byt ay s s ogs byl @

Technical Components
7.3 Calculation of the virtual product surface area (1,)
The virtual product surface area A, in square metres, is:

A =L%05

Ac = 4, (the product surface area)

whichever is the larger.

C.3 Casing leakage

The range of case leakage performance has been related to the general ductwork leakage classes as fol-
lows:

Dampers
The reference casing area is taken as the perimeter of the damper multiplied by an equivalent length of 1 m.

Figure C.2 gives for classes A, B and C the permitted maximum case leakage ¢..c, in 1.5''m 2 as a function
of duct static pressure p, in Pa.

The leakage factor shall be determined by the air leakage rate divided by the surface area n-dyL

where L is the length of the reference test element and d, is its nominal diameter. Flexible ducts




Differences
Area calculation “1 meter duct”
Same theory in both EN 1751 and EN 15727

| OIS

Figure 1. Virtual duct lengths B applied to circular slip-in joint and T-piece.

_@ Airtightness Standards Air
Handling Units

Table 4 — Casing air leakage classes of air handling units, 400 Pa negative test pressure

Leakage class of casing Maximum leakage rate (fyo0) Filter class
(EN 779)
Ixs'xm?
L3 1,32 G1to F7
L2 0,44 F8to F9
L1 0,15 superior to F9
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Airtightness Standards in field
at the handing over process
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Airtightness through
damper blade Standards




_@ Airtightness Standards

Through damper blade

Tightness past the closed damper blade
and pressure classes
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Pressure classification




Circular metallic duct classification

Table 2 — Ductwork Classification

Air tightness Static pressure limit (p.) Air leakage limit (£, .,)
class
Pa m®s'm?®
Positive Negative
A 500 500 0,027 - p>** . 10°
B 1 000 750 0,009 . p>**.10°
c 2 000 750 0,003 - p*¥*. 10°
Da 2 000 750 0,001 - p*%*.10°
* Ductwork for special applications.

Rectangular metallic duct
classification

Table 1 — Ductwork classification

Air Air leakage limit Static gauge pressure limits (ps) Pa
tightness (Frax) M*-5"-m2
class
Negative at Positive at pressure class
all pressure
classes 1 2 3
A 0,027 X pregt 7 % 106 200 400
B 0,008 X preg 1 x 102 500 400 1000 | 2000
€ 0,003 X pregs T X 10° 750 400 1000 | 2000
D® 0,001 X pregt 20 x 10% 750 400 1000 | 2000

El

Ductwork for special application.




In field classification

D.8 Air leakage

D.8.1 Measuring method
The leakage measurements can be performed while the duct system is being installed.

As soon as a sufficiently large section of the air duct system has been installed, all cpenings are sealed off.
A fan which is connected to the sealed duct system through an equipment for measuring is used to generate
a test pressure difference above or below atmospheric pressure. The test pressure should be adjusted to
one of the following values which should be chosen to be as near as possible to mean operating pressure of
the system, preferably:

200 Pa, 400 Pa, or 1 000 Pa above atmospheric in case of supply air ducts or 200 Pa, 400 Pa or 750 Pa
below atmospheric in case of exhaust air ducts.

If measurement equipment is used to verify tightness class A or B, it is possible that the above named
pressure values could not be achieved at a greater ductwork surface area.

In this cases, the tightness class could be determine by a lower pressure, using the following formula to
calculate the leakage airflow approximately:

New standards
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To small system

New shapes on ducts
New shapes on manifolds
Other criteria for pressure

L/A 1-1,5

New non metallic ducts

.

solutions

To small system

New shapes on ducts
New shapes on manifolds
Other criteria for pressure

L/A 0,4-0,6

at least 10 m2 or whole system

measure the exact area

ad the whole surface of the cube or outline
Same idea as EN12599

Recommendation for supplier




US standards

_@ Comparison European US classes

Generally, the air tightness classes are applied by European Union (EU) member countries as
listed in Table 12-4. For the United States, ASHRAE originally developed “Air Leakage Class
(CL)" to predict air leakage from round, rectangular, flexible, and fibrous glass duct using data
from research conducted in 1985 (RP-308). Today, ASHRAE is using air leakage classes in the
same manner as European countries. Figure 12-5 shows the relationship of European air
tightness classes and leakage classes. The equivalency between EU and ASHRAE leakage
classes is noted on these figures; namely, A (C.=19), B (C.=6.4), C (C.=2.1), and D (C=0.7).
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Figure 12-5. Relationship between European air tightness classes (dash lines) and ASHRAE




_@ Source comparison

International Energy Agency

Deep Energy Retrofit

A Guide to Achieving Significant Energy Use Reduction with
Major Renovation Projects
Annex 61, Subtask A

Sweden news




Study

ENERGIMTNDIGHETENS BESTALLARGRUP
FOR ENERGIEFFEKTIVA FLERBOSTADSHUS

Tatning av ventilationskanaler

Forstudie infér teknikupphandling

Uppréttad av
Katarina Hégdal, WSP Environmental

2014-12-12

http://www.bebostad.se/library/1867/foerstudie-kanaltaetning.pdf
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Class E

My wiev:

No demand from energy perspective.

Wet cleaning demand.

Problem with grease drips from factory processing.
Smell from garbage ventilation with over pressure.

HownE

2-3 should be solved by airtight or downpipe principle
4 should be solved by airtight or negative pressure.

_@ indab | we simplify construction

Lindab duct leaking calcylator

https://www.lindgst.com/ads/calcleak/default.aspx

Projected annual energy saving in % for ventilation

class25A class25A class25A
0A o8 wC




Thank you!

- Good Thinking
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Version 2016-07-04

At Lindab, good thinking is a philosophy that
guides us in everything we do. Ws have made

it our mission to create a healthy indoor climate

— and to simplfy the constr of sustain-

able buildings. We do this

designing inno-

vat

ve products and solutions that are

use, as

Il as offering efficient a
logigtics. We are also working on ways to reduce
our impact on our envirenment end climate. Wa
do this by developing methods to produce our

solutions

ing a minimum of enargy and natural

regources, and by reducing negative effects on

the environment. \We use stesl in our produ
It's one of few materials that can be recycled an
infinite number of timas without losing any of itz

properties. This means

nature and less snergy v

We simplify construction



https://www.youtube.com/watch?v=BCugeFPRvWU&feature=player_embedded
https://www.youtube.com/watch?v=BCugeFPRvWU&feature=player_embedded

