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European foreword

This document (EN 16798-5-1:2017) has been prepared by Technical Committee CEN/TC 156
“Ventilation for buildings”, the secretariat of which is held by BSI.

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 November 2017, and conflicting national standards
shall be withdrawn at the latest by November 2017.

Attention is drawn to the possibility that some of the elements of this document may be the subject of
patent rights. CEN [and/or CENELEC] shall not be held responsible for identifying any or all such patent
rights.

This document supersedes EN 15241:2007.

This document has been prepared under a mandate given to CEN by the European Commission and the
European Free Trade Association.

Regarding the modifications that were made with regard to EN 15241:2007, these are listed in the last
paragraph in the Introduction.

This standard has been produced to meet the requirements of Directive 2010/31/EU 19 May 2010 on
the energy performance of buildings (recast), referred to as “recast EPDB”.

EN 15241:2007 was produced to meet the requirements of Directive 2002/91/EC 16 December 2002
on energy performance of buildings referred to as “EPBD”.

For the convenience of Standards users CEN/TC 156, together with the responsible Working Group
Convenors, have prepared a simple table below relating, where appropriate, the relationship between
the ‘EPBD’ and ‘recast EPBD’ standard numbers prepared by Technical Committee CEN/TC 156
“Ventilation for buildings”.

EPBD EN Recast EPBD EN

Number Number Ui

Energy performance of buildings — Ventilation for buildings
— Part 1: Indoor environmental input parameters for design

and assessment of energy performance of buildings
EN 1525 EN 16798-1 addressing indoor air quality, thermal environment, lighting
and acoustics (Module M1-6)

(revision of EN 15251))

Energy performance of buildings — Ventilation for buildings
— Part 2: Interpretation of the requirements in EN 16798-1
— Indoor environmental input parameters for design and

N/A CEN/TR 16798-2 assessment of energy performance of buildings addressing
indoor air quality, thermal environment, lighting and
acoustics (Module M1-6)
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EPBD EN Recast EPBD EN Title
Number Number
Energy performance of buildings — Ventilation for buildings
— Part 3: For non-residential buildings — Performance
N 13779 EN 16798-3 requirements for ventilation and room-conditioning systems
(Modules M5-1, M5-4)
(revision of EN 13779)
Energy performance of buildings — Ventilation for buildings
— Part 4: Interpretation of the requirements in EN 16798- 3
N/A CEN/TR 16798-4 — For non-residential buildings —  Performance
requirements for ventilation and room-conditioning
systems(Modules M5-1, M5-4)
Energy performance of buildings — Ventilation for buildings
— Part 5-1: Calculation methods for energy requirements of
ventilation and air conditioning systems (Modules M5-6, M5-
N1524 EN 16798-5-1 8, M6-5, M6-8, M7-5, M7-8) — Method 1: Distribution and
generation
(revision of EN 15241))
Energy performance of buildings — Ventilation for buildings
— Part 5-2: Calculation methods for energy requirements of
N 1524 EN 16798-5-2 ventilation systems (Modules M5-6.2, M5-8.2) — Method 2:
Distribution and generation
(revision of EN 15241])
Energy performance of buildings — Ventilation for buildings
— Part 6: Interpretation of the requirements in EN 16798-5-
N/A CEN/TR 16798-6 1 and EN 16798-5-2 — Calculation methods for energy
requirements of ventilation and air conditioning systems
(Modules M5-6, M5-8, M 6-5, M6-8, M7-5, M7-8)
Energy performance of buildings — Ventilation for buildings
— Part 7: Calculation methods for the determination of air
N 15242 EN 16798-7 flow rates in buildings including infiltration (Module M5-5)
(revision of EN 15242)
Energy performance of buildings — Ventilation for buildings
— Part 8: Interpretation of the requirements in EN 16798-7
N/A CEN/TR 16798-8 — Calculation methods for the determination of air flow rates
in buildings including infiltration - (Module M5-5)
Energy performance of buildings — Ventilation for buildings
— Part 9: Calculation methods for energy requirements of
N 15243 EN 16798-9 cooling systems (Modules M4-1, M4-4, M4-9) — General
(revision of EN 15243)
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EPBD EN Recast EPBD EN Title
Number Number
Energy performance of buildings — Ventilation for buildings
N/A CEN/TR 16798-10 — Part 10: .Interpretatlon of the requ1rements in EN 16798-9
— Calculation methods for energy requirements of cooling
systems (Module M4-1,M4-4, M4-9) - General
Energy performance of buildings — Ventilation for buildings
N/A EN 16798-13 — Part 13: Calculation of cooling systems (Module M4-8) —
Generation
Energy performance of buildings — Ventilation for buildings
— Part 14: Interpretation of the requirements in EN 16798-
N/A CEN/TR 16798-14 13 — Calculation of cooling systems (Module M4-8) —
Generation
Energy performance of buildings — Ventilation for buildings
N/A EN 16798-15 — Part 15: Calculation of cooling systems (Module M4-7) —
Storage
Energy performance of buildings — Ventilation for buildings
— Part 16: Interpretation of the requirements in EN 16798-
N/A CEN/TR 16798-16 15 — Calculation of cooling systems (Module M4-7) —
Storage
EN 15239 and Energy performance of buildings — Ventilation for buildings
EN 15240 EN 16798-17 — Part 17: Guidelines for inspection of ventilation and air-
conditioning systems (Module M4-11, M5-11, M6-11, M7-11)
Energy performance of buildings — Ventilation for buildings
— Part 18: Interpretation of the requirements in EN 16798-
N/A CEN/TR 16798-18 17 — Guidelines for inspection of ventilation and air-
conditioning systems (Module M4-11, M5-11, M6-11, M7-11)

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

This European Standard is part of a series of standards aiming at international harmonization of the
methodology for the assessment of the energy performance of buildings, called “set of EPB standards”.

All EPB standards follow specific rules to ensure overall consistency, unambiguity and transparency.

All EPB standards provide a certain flexibility with regard to the methods, the required input data and
references to other EPB standards, by the introduction of a normative template in Annex A and Annex B
with informative default choices.

For the correct use of this standard a normative template is given in Annex A to specify these choices.
Informative default choices are provided in Annex B.

The main target groups of this standard are all the users of the set of EPB standards (e.g. engineers,
regulators, programmers).

Use by or for regulators: In case the standard is used in the context of national or regional legal
requirements, mandatory choices may be given at national or regional level for such specific
applications. These choices (either the informative default choices from Annex B or choices adapted to
national / regional needs, but in any case following the template of this Annex A) can be made available
as national annex or as separate (e.g. legal) document (national data sheet).

NOTE1  Soin this case:
— the regulators will specify the choices;

— the individual user will apply the standard to assess the energy performance of a building, and thereby use
the choices made by the regulators.

Topics addressed in this standard can be subject to public regulation. Public regulation on the same
topics can override the default values in Annex B of this standard. Public regulation on the same topics
can even, for certain applications, override the use of this standard. Legal requirements and choices are
in general not published in standards but in legal documents. In order to avoid double publications and
difficult updating of double documents, a national annex may refer to the legal texts where national
choices have been made by public authorities. Different national annexes or national data sheets are
possible, for different applications.

It is expected, if the default values, choices and references to other EPB standards in Annex B are not
followed due to national regulations, policy or traditions, that:

— national or regional authorities prepare data sheets containing the choices and national or regional
values, according to the model in Annex A. In this case the National Annex (e.g. NA) refers to this
text;

— or, by default, the national standards body will consider the possibility to add or include a National
Annex in agreement with the template of Annex A, in accordance to the legal documents that give
national or regional values and choices.

Default references to EPB standards other than EN ISO 52000-1 are identified by the EPB module code
number and given in Annex A (normative template) and Annex B (informative default choice).

NOTE 2  Example of EPB module code number: M5-5, or M5-5.1 (if module M5-5 is subdivided), or M5-5/1 (if
reference to a specific clause of the standard covering M5-5).

Further target groups are parties wanting to motivate their assumptions by classifying the building
energy performance for a dedicated building stock.
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More information is provided in the Technical Report accompanying this standard (CEN/TR 16798-6
[1]), including examples aiming to check the quality and usability of the standard.

CEN/TC 156 deals with ventilation and air conditioning systems in buildings. Subjects covered by
CEN/TC 156 are:

a) energy performance calculation for ventilation, air conditioning and cooling systems;
b) inspection of ventilation and air conditioning systems; and
c) installation and commissioning of ventilation and air conditioning systems.

The revision includes changes:

— for a rearrangement of content versus EN 15242:2007, in order to better fit in the modular
structure given in EN ISO 52000-1;

— to cover full air conditioning systems (including heating, cooling humidification, dehumidification;
definition see the module M5-1 standard);

— for an improved fan energy calculation, taking into consideration control strategies according to
CEN/TC 247 and fan product standards/data;

— for an improved calculation of different types of heat recovery devices (air-to-air heat exchangers,
rotary and pumped circuit), delivering the efficiency and auxiliary energy depending on control,
including moisture transfer;

— for the consideration of recirculation, including control;

— for an improved humidification calculation for different humidifier types, including auxiliary
energy;

— for the calculation of adiabatic cooling;
— the formatting according to the new rules set in CEN/TS 16629; and

— the consideration of ISO/TC 205 work performed in the meantime.
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1 Scope

This European Standard covers the energy performance calculation of mechanical ventilation and air
conditioning systems, including humidification and dehumidification. It takes into account the
generation (air handling unit) and distribution (duct system) parts. It includes a simplified calculation
of adiabatic cooling systems. It does not cover the emission part (calculation of the required volume
flow rates and/or supply air conditions), which is covered in EN 16798-7. It does not include the
calculation of heating/cooling generation. This method is focussed on large customized ventilation and
air conditioning systems, typically used in commercial buildings, although the application is not
restricted on the basis of building or space use type.

A calculation method for ventilation systems with integrated heating/cooling generation, including
domestic hot water generation, using a monthly or seasonal calculation interval or a bin method, is
provided in a separate standard, EN 16798-5-2. This method does not include humidification and
dehumidification or adiabatic cooling.

Table 1 shows the relative position of this standard within the set of EPB standards in the context of the
modular structure as set out in EN ISO 52000-1.

NOTE 1 In CENISO/TR 52000-2 the same table can be found, with, for each module, the numbers of the
relevant EPB standards and accompanying technical reports that are published or in preparation.

NOTE 2  The modules represent EPB standards, although one EPB standard might cover more than one module
and one module might be covered by more than one EPB standard, for instance a simplified and a detailed method
respectively. See also Clause 2 and Tables A.1 and B.1.
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Table 1 — Position of this standard (in casu M5-6.1, M5-8.1, M6-5, M6-8, M7-5, M7-8) within

the modular structure of the set of EPB standards
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2 Normative references

The following documents, in whole or in part, are normatively referenced in this document and are
indispensable for its application. For dated references, only the edition cited applies. For undated
references, the latest edition of the referenced document (including any amendments) applies.

N 1507, Ventilation for buildings — Sheet metal air ducts with rectangular section — Requirements for
strength and leakage

N 1884, Ventilation for buildings — Air handling units — Mechanical performance

N 12237, Ventilation for buildings — Ductwork — Strength and leakage of circular sheet metal ducts

EN 12792:2003, Ventilation for buildings — Symbols, terminology and graphical symbols
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EN 13053, Ventilation for buildings — Air handling units — Rating and performance for units,
components and sections

EN 13141-7, Ventilation for buildings — Performance testing of components/products for residential
ventilation — Part 7: Performance testing of a mechanical supply and exhaust ventilation units (including
heat recovery) for mechanical ventilation systems intended for single family dwellings

EN 13141-8, Ventilation for buildings — Performance testing of components/products for residential
ventilation — Part 8: Performance testing of un-ducted mechanical supply and exhaust ventilation units
(including heat recovery) for mechanical ventilation systems intended for a single room

EN 14239 Ventilation for buildings — Ductwork — Measurement of ductwork surface area

prEN 16798-3:2014, Energy performance of buildings — Part3: Ventilation for non-residential
buildings — Performance requirements for ventilation and room-conditioning systems

EN I1SO 5801, Industrial fans — Performance testing using standardized airways (SO 5801

EN ISO 7345:1995, Thermal insulation — Physical quantities and definitions ([SO 7345:198

EN ISO 52000-1:2017, Energy performance of buildings — Overarching EPB assessment — Part1:
General framework and procedures (1SO 52000-1:2017)

3 Terms and definitions

For the purposes of this document, the terms and definitions given in [EN ISO 7345:1995, in
EN ISO 52000-1:2017, EN 12792:2003, prEN 16798-3:2014, and the following apply.

NOTE The terms of EN ISO 52000-1 that are indispensable for the understanding of the underlying standard
are repeated here.

31
EPB standard
standard that complies with the requirements given in EN ISO 52000-1, and

Notel to entry:  [CEN/TS 16628 and CEN/TS 16629 contain specific rules to ensure overall consistency,
unambiguity, transparency and flexibility, supported by common templates. EN ISO 52000-1, the overarching EPB
standard, is indispensable for each EPB standard, because of the modular structure, common terms and
definitions, symbols and subscripts and because it provides the general framework for the EPB assessment,

[SOURCE: EN ISO 52000-1]

3.2
duct leakage air volume flow rate extracted from, ventilation zone i
leakage air volume flow rate going to the extract air ducts, extracted from a ventilation zone

3.3
duct leakage air volume flow rate going to, ventilation zone i
leakage air volume flow rate from the supply air ducts going to a ventilation zone
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3.4
heat transferred by ground preheating/cooling
heat transferred to the outdoor air by ground preheating and cooling

3.5
heat transferred by recirculation
heat transferred to the outdoor air by recirculation of extract air

3.6
heat transferred by heat recovery
heat transferred to the outdoor air by heat recovery from extract air

3.7
humidification auxiliary energy
auxiliary energy needed for humidification (for pumps, etc.)

3.8
humidification generation input
energy required by the humidifier (for steam humidifiers)

3.9

required AHU cooling coil output

heat required to be extracted from air handling unit for cooling and dehumidification of the supply air
to the setpoints

3.10
required AHU heating coil input
heat required to be supplied to the air handling unit for heating the supply air to the setpoint

3.11

required cooling coil inlet temperature

cooling coil inlet temperature required for cooling and dehumidification of the supply air to the
setpoints

3.12
required heating coil inlet temperature
heating coil inlet temperature required to heat the supply air to the setpoint

3.13
required supply air moisture content
moisture content of the supply air leaving the air distribution

3.14

ventilation auxiliary energy

auxiliary energy for the service of ventilation (for heat recovery drives, electrical preheating and for
control)

4 Symbols and subscripts
4.1 Symbols

For the purposes of this European Standard, the symbols given in Clause 4 and EN ISO 52000-1:2017,
Annex C, EN 12792:2003 and the specific symbols listed in Table 2 apply.
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Table 2 — Symbols and units

Symbol Quantity Unit

e Exponent —

n Rotation number min-1

r Evaporation heat of the water kWh/kg

1% Velocity m/s

X Moisture content kg / kg dry air
£ Heat recovery efficiency —

4.2 Subscripts

For the purposes of this Standard, the subscripts given in Clause 4 and EN ISO 52000-1:2017, Annex C
and the specific subscripts listed in Table 3 apply.

Table 3 —Subscripts

fubscrip Term Subscript | Term Subscript | Term
EHA Exhaust air Coil Coil nom nominal
ETA Extract air Cnd Conditioned req required
IDA Indoor air Ctrl Control rot Rotation
ODA Outdoor air Des Design stl.sstn Stage 1 to stagen
RCA Recirculation Du Duct sur surrounding
air
SUP Supply air hr heat recovery X1 humidity recovery
a Air lea Leakage zt Thermal zone
ahu Air handling | nc non-conditioned |zv Ventilation zone
unit

5 Brief description of the method

5.1 Output of the method

The calculation interval of the output can be:

a) hourly; or

b) bin,

according to the application of the standard and interval of the input.

5.2 General description of the method

The method covers the calculation of:

— the volume flow rates provided to the ventilation zones served by the system, based on the
required values;
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— the supply air temperature and moisture content, based on the required values;

— the ventilation generation input (electric energy required by fans);

— the humidification generation input;

— heating (including humidification in case of reheat with adiabatic humidification) and cooling input
to the air handling unit (to be transferred to the connected heating and cooling distribution systems
calculation);

— the recoverable heat or cold losses from ventilation/air conditioning system for heating or cooling;

— the ventilation auxiliary energy (electric energy for drives of e.g. rotary or pumped circuit heat
recovery devices, control devices, actuators, etc.);

— the electric energy required for humidification (only for specific humidifier types); and
— the humidification auxiliary energy.

6 Calculation method

6.1 Output data

The output data of this method are listed in Table 4.
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Table 4 — Output data of this method

Validi Intended
Description Symbol Software name Unit . ty destination | Varyingc
interval2
moduleb

Ventilation . M1-9,
generation input Evigen;inel E_V_gen_in_el kWh 0—o0 M5-4 Yes
Humidification . M1-9,
generation input Enu;gen;inser E_HU_gen_in_cr kWh 0—oo M5-4 Yes
Humidification
generation . M1-9,

. GEN_CRuu;gen GEN_CR_HU_gen List 0—o0 No
energy carrier M5-4
indentifier
Ven.t 1.lat10n Wvaux W_V_aux kWh 00— M1-9, Yes
auxiliary energy M5-4
HurTu.dlflcatlon Whu;aux W_HU_aux kWh 00— M1-9, Yes
auxiliary energy M5-4
Ez;:;);loesr;\ebsle duct Qvisdis;rblizt,i Q_V_Is_dis_rbl_zt(i) kWh -00—00 M2-2 Yes
Eg;f;/:srjebsle AHU Qvils;gen;rbl Q_V_Is_gen_rbl kWh -00—00 M2-2 Yes
Eiz?tlﬁlige(cio?ll—ggput QHiahuinreq Q_H_ahu_in_req kWh 0—oo M3-1 Yes
Required AHU
cooling coil Qc;ahu;out;req Q_C_ahu_out_req kWh 00— M4-1 Yes
output
it |, o I T
Heat required for
3/1&}?;1111)3) }ll};ir Qn;ahu;in;tot;req Q_H_ahu_in_tot_req kWh 0—oo M5-4 Yes
recovery
Electric energy
g}ig;ﬁg; g:f)p of Ev;gen;in;el;hr E_V_gen_in_el_hr kWh 00— M5-4 Yes
the heat recovery
Required heating
coil inlet IH;ahusinreq theta_H_ahu_in_req °C 20—90 M3-1 Yes
temperature
Required cooling
coil inlet Ic;ahusinreq theta_C_ahu_in_req °C 0—20 M4-1 Yes
temperature
Required cooling
air supply JsuP;Cireq theta_SUP_C_req °C 0—30 M4-1 Yes
temperature
Supply volume
flow rate going to qV;SUP;dis;zv,i q_V_SUP_dis_zv(i) m3/h 0—oo M5-5 Yes
ventilation zone i
Extract volume
flow from QV;ETAdis;zv,i Q_V_ETA_dis_zv(i) m3/h -00—0 M5-5 Yes
ventilation zone i
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validi Intended
Description Symbol Software name Unit . ty destination | Varyingc
interval2
moduleb

Duct leakage
;giﬁgl:oﬂow QV;lea;SUP;dis;zv,i q_V_lea_SUP_dis_zv(i) m3/s 0—oo M5-5 Yes
ventilation zone i
Duct leakage
Zgill‘l:clfegof?;m qV;leaETAdis;zv,i q_V_lea_ETA_dis_zv(i) m3/s -00—0 M5-5 Yes
ventilation zone i
ii“rpf‘r’ztiog“tdoor fooa f ODA — 0—1 M5-5 Yes
f:rlralgleyrature ar Jsup;disout theta_SUP_dis_out °C -273—oo M5-5 Yes
Supply arr XsUPdisiout x_SUP_dis_out kg/kg dry 0—oo0 M6-2, Yes
moisture content air M7-2

b Informative.

a  Practical range, informative.

¢ Varying”: value may vary over time: different values per time interval, for instance: hourly values or monthly values (not
constant values over the year).

where:

EV;gen;in;el
EHU;gen;in;cr
GEN_CRHuu;gen
WV;aux

WHU;aux

QV;ls;dis;rbl;Zt;i
QV;ls;gen;rbl

QH;ahu;in;req
19H;ahu;in;req

QC;ahu;out;req

19C;ahu;in;req
Qhr
QH;ahu;in;tot;req
EV;gen;in;el;hr
qVv;SUP;dis;zv;i
qV;ETA;dis;zv;]
qv;lea;SUP;dis;zv;i

qV;lea;ETA;dis;zv;i

is the electric energy required by the fan(s);
is the energy of carrier cr required by the humidifier;
humidification generation energy carrier indentifier

is the auxiliary energy for the service of ventilation (for heat recovery drives,
electrical preheating and control);

is the auxiliary energy for humidification (for pumps, etc.);

is the heat losses (by leakage and heat transfer) of the ductwork, recoverable
for heating and cooling (negative values);

is the heat losses (by leakage and heat transfer) of the air handling unit,
recoverable for heating and cooling (negative values);

is the heat required to be supplied to the air handling unit for air heating;
is the required heating coil inlet temperature (water or refrigerant)

is the heat required to be extracted from air handling unit for air cooling and
dehumidification;

is the required cooling coil inlet temperature (water or refrigerant)

is the heat transferred to the outdoor air by heat recovery from extract air;
is the heat required for the supply air without heat recovery;

is the electric energy input to cover the pressure drop of the heat recovery;
is the supply air flow rate going to a ventilation zone;

is the extract air flow rate extracted from a ventilation zone;

is the leakage air from the supply air ducts going to a ventilation zone;

is the leakage air to the extract air ducts extracted from a ventilation zone;
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fopa is the fraction of outdoor air in the supply air;
Jsupdis;out is the temperature of the supply air leaving the air distribution system;
XSUP;dis;out is the moisture content of the supply air leaving the air distribution system.

6.2 Calculation time interval

The method described in Clause 6 is suitable for the following calculation time intervals:

— hourly; and
— bin.
NOTE For the definition and explanation of a bin see CEN ISO/TR 52000-2.

For this method, the output time interval is the same as the input time interval.

6.3 Input data
6.3.1 Source of data, general
Input data about products that are required for the calculation described in this standard shall be the

data supplied by the manufacturer if they are declared according to relevant EN product standards.

If no such data from the manufacturer is available or if the required data are not product data, default
values are given in Annex B.

Default informative data given in Annex B may be replaced by other data, for example nationally
determined data. To ensure consistency with this calculation method, input data shall be presented
according to the template given in Annex A.

NOTE Compliance with the template given in Annex A does not guarantee that the new data set is consistent.
6.3.2 Product data
6.3.2.1 Product description data (qualitative)

The product description data of ventilation systems is given by:
— HEAT_REC_TYPE: Heat recovery type, see Table 5.

Table 5 — Identifiers for heat recovery type

Code Meaning
PLATE Plate heat exchanger
ROT_NH Rotary, non-

hygroscopic
ROT_HYG Rotary hygroscopic
ROT_SORP Rotary sorbtive
PUMP_CIRC Pumped circuit
system
OTHER Other type of heat
recovery

— DEFR_TYPE: Frost protection type, see Table 6.
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Code

Meaning

PREH

The entering temperature to the heat recovery is enhanced by a preheating coil

BYPASS

A bypass in the supply air decreases the transferred heat and rises the leaving extract air

temperature

RECIRC

Recirculation of extract air to the outdoor air increases the entering temperature to the heat

recovery

— HUM_TYPE: Humidifier type, see Table 7.

Table 7 — Identifiers for humidifier type

Code Meaning
CONTACT Contact and drip
humidifier
ROT_SPRAY Rotary spray
humidifier
HI_PRES High pressure
humidifier
HYBRID Hybrid humidifier
STEAM Steam humidifier
OTHER Other type of
humidifier

— GEN_CRuy;gen: Humidifier type, see Table 8.

Table 8 — Identifiers for humidification energy carrier in case of HUM_TYPE = STEAM

Code Meaning
HUM_CR_EL electricity
HUM_CR_GAS gas
HUM_CR_SOL solar
HUM_CR_OTHER other type of carrier

6.3.2.2 Product technical data

6.3.2.2.1 General

The product data shall be the value declared by the manufacturer according to certified measurements
performed according to the relevant product standards. If values declared by the manufacturer are not

available, then default values are given in Annex A.

Declared values are given at standard reference test conditions. Declared values shall be adjusted
according to actual operating conditions. This adjustment is part of the calculation procedure. This
applies both to standard test values and to field test measurements.

Required technical data for this calculation procedure are listed in Table 9.
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Table 9 — Product technical input data list

Characteristics Symbol Unit .Vahdlty Reference | Varying b
interval 2
Duct leakage factor fieasdu — 0—1 6.3.2.2.2
Air handling unit leakage factor fieaahu — 0—1 6.3.2.2.3
Nominal supply air volume flow rate 3 .
of the air handling unit qv;supsahunom m3/h 0—co No
Supply air volume flow rate of the air 3
handling unit at stage 1..n quisupiauistl.stn m?/h 0—c No
Nominal extract air volume flow rate m?/h No
of the air handling unit qvETAzahunom
Extract air volume flow rate of the air m?/h No
handling unit at stage 1..n QuETAzhustl. s
Number of stages Nst — No
Minimum volume flow rate ratio Ng;min — 0—1 No
Recovered ratio of the fan power franrd — No
Nominal heat recovery temperature o No
efficiency at design air velocity Theinom
Maximum (design) supply air flow 5
rate of the system quisupihrinom m?/h No
Nominal air velocity for the heat
recovery Vhrinom m/s No
Constant for the velocity dependence
of the heat recovery efficiency G s/m 6:4.3.2.6 No
Constant for the velocity dependence
of the heat recovery efficiency C2 o 6.4.3.2.6 No
Factor for the rotation speed
dependence of the heat recovery forin — 6.4.3.2.6 No
efficiency for rotary heat recoveries
Nominal humidity recovery efficiency . 64326 No
at design air velocity Txinom T
Nominal humidity recovery efficiency Ax kg / kg dry 64326 No
at design air velocity OA:nom air T
Factor for moisture difference
dependence of the humidity recovery Sfaxx — 6.4.3.2.6 No
efficiency for rotary heat recoveries
Correction factor for the mass flow fax
relation dependence of the humidity . 6.43.2.6 No
recovery efficiency for rotary heat D
recoveries
Correction factor for the air velocity fu . 6.4.3.2.6 No
dependence of the humidity recovery o T
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Characteristics Symbol Unit .Vahdlty Reference | Varying b
interval 2

efficiency for rotary heat recoveries
Correction factor for the rotation
speed depen.d.ence of the humidity Fir . 6.43.2.6 No
recovery efficiency for rotary heat
recoveries
Correction factor for other heat Furother . 6.43.2.6 No
recovery types
Heat recovery efficiency reduced due
to defrost operation at 9.=-15°C, £D;-15 — No
according to EN 13053
Heat recovery efficiency reduced due
to defrost operation at 9.=-7°C, £p.-7 — No
according to EN 13053
Constant for the cooling coil moisture

Cca — No
content
Constant for the cooling coil moisture

CC;Z i No
content
Constant for the cooling coil moisture

Cc3 — No
content
Cooling coil bypass factor fenp — No
Cooling coil temperature efficiency Neoilic — No
Heating coil temperature efficiency Neoil:H — No
Nominal efficiency of the supply fan,
taken from manufacturer's data,| 7gnsupmom — No
provided according to [EN ISO 580
Nominal pressure difference over the
supply fan, taken from manufacturer's | Apfan;sup;nom Pa No
data according to EN ISO 580
Supply fan design pressure difference | Apgn;sup;des Pa No
Nominal efficiency of the extract fan,
taken from manufacturer's data,| 7fanETAnOm — No
provided according to [EN ISO 580
Nominal pressure difference over the
supply fan, taken from manufacturer's | ApfanETanom Pa No
data according to [EN ISO 580
Extract fan design pressure difference | Apfanerades Pa No
Function for the dependence of the
efficiency of the supply / extract fan
on the volume flow rate, derived from falqv) — No
manufacturer's data, provided
according to [EN ISO 580
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. . lidi .
Characteristics Symbol Unit .Va idity Reference | Varying b
interval 2
Function for the dependence of the
pressure difference over the supply /
extract fan on the volume flow rate, fap(gv) — No
derived from manufacturer's data,
provided according to EN ISO 580
Controlled portion of the total supply f . No
design pressure difference Ap;SUP;ctrl
Controlled portion of the total return f . No
design pressure difference ApETActrl
Supply air handling unit surface area Aanu;sup m?2 No
Supply air handling unit heat loss
cogflzizient i Uahuisup kW/m? K No
Extract air handling unit surface area AahuETA m?2 No
Extract air handling unit heat loss
coefficient i Uahuera kW/m? K No
Maximum heat transfer power of the
heat recovery device Phrimax kW No
Maximum rotation speed of the rotary N min-1 No
heat recovery device rotimax
Rotor drive power at max. rotation
Speed p Phr;rot;max kw No
Relative pump power consumption
per transported volume at maximum |  Pelhripumax kWh/m3 No
speed
Minimum part load factor of the heat
recovery Jotinrimin - No
Supply plus extract design pressure | Apsup+ETa;des;hr Pa
difference of the heat recovery device No
at design conditions
Efficiency of the adiabatic cooling Nhusac . No
humidifier
Electric power consumption of the
control devices (sensors, actuators, 2Pelvictrl kW No
controllers)
Design air volume flow rate of the
hum?dified system qV;SuPHU;des m?/h No
Specific power consumption of the
humidification pump per colume flow Del;HU;des kWh/ms3 No
rate
Design water evaporation mass flow
rate of the humidifier Qmsw;HU des kg/h 0—co No
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