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Ventilative cooling

=15 wCool a building by means of ventilation rates higher than
What Is it hygienic ones

wlnduce additional external air flowrate when appropriate to
cool the building

wNaturally by windows
wNaturally by specific devices (louvers, vent, passive ducts)
wMechanical

WAgEIRERIlE]  wDecrease cooling load
impact? wDecrease indoor temperatures/ Increase thermal comfort




Outline

A Key outcomes of a survey amongst 9 countrie

A Approach toventilative cooling with the new
set of EPBD standards

A2 KIFGQa ySé Ay EpER 9t .
167987 to calculate airflow rates?
A What is critical for compliance checks?



KEY OUTCOMES OF A SURVEY
AMONGSD COUNTRIES
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ARE EfREGULATION IN EUROPE ABLE
TO IMPLEMENVENTILATIMEOOLING?

4 keyquestions
- Is there a thermal comfort criteria?
- Is at least oneentilativecooling technique taken into account?
- What is the calculation time step?
- How are naturalentilation air flow ratesassessed ?



Respondents




Thermal comfort criteria?

In the future

Source¥Venticoolreport 2015, Provisions farentilative cooling Kapsalaki Mandventicoolwebinars



At least oneventilativecooling
technigue taken into account?

Residential Non-residential

SourceVenticoolreport 2015, Provisions faentilative cooling Kapsalaki Mand venticoolwebinars



Monthly vs hourly calculation

A Why monthly calculation fails to
modelventilativecooling?

I Averaging the need for cooling in
both time and space underestimates
the need for cooling

I No correlation between cooling need
with simplified method and number
of hours with elevated temperature

Monthly calculation

Monthly calculation, simplified hourly for
specific buildings

Monthly calculation for heating load, simplifie
hourly for summer comfort

Hourly calculation

SourceNenticoolreport 2015, Provisions farentilative cooling Kapsalaki M. angenticoolwebinars



Natural ventilation air flow rates

A Most countries do not have airflow model based on
building parameters such as windows size, vents
characteristics, etc.

Ventilative cooling No description of Limited description, _

: ) Description of
not taken into system: flowrate have default value use for Arameters
account to be filled in flowrate calc. P

SourceVenticoolreport 2015, Provisions farentilative cooling Kapsalaki M. angenticoolwebinars




Which of the following methods seems more
appropriate to take into account ventilative cooling In
energy performance regulations?

1. Hourly

I 5
2. Monthly, but with a simplified hourly method for
summer comfort

[ 25%
3. Monthly

0%
4. Other

0%

Please
votel!




APPROACH NENTILATIVEOOLING
WITH THE NEW SET OF EPBD
STANDARDS



How to takeventilativecooling into
F OO 2 dzy (MKS NF SIKISQ

Description

It allows describing any system within the building includiogtrol options

Internal
partitions

' Hypothesis

Windows Vents Passive duct Mechanical

It takes into account external/internal conditions

Indoor/outdoor climate Occupant behaviour

. Calculation

It calculates air flowrates and their impact

On internal temperatures On comfort On cooling load



Climatic data
Outdoor temperature
Wind speed
Wind direction

Building description:
Windows/Vent/Passive

duct/ Mechanical syste
/ Internal partition

Building occupanc

and operating Control Calculation of air flowrates
conditions options and through openings and
Acceptable descriptions mechanical system

temperature range

Supply and extract
flowrate
+temperature

Temperature
set point

Cglc_ulation of Heat transfer by
building energy infiltration and ventilation

need
Indoor temperature

Source: inspired bgrCENTR1679810 (PE draft, 2015)



Climaticdata Thiscannot bedoneinonly2 yS a il

EN ISO 52010 Building description:

Windows/Vent/Passive
duct/ Mechanicakystem

Control
options and
descriptions

Buildingoccupancy
and operating

conditions FprENL67987

prEN167981 EN 15232 FPrENL67985-1
EN 169471

upplyandextract
flowrate
+Hemperature

Calculationof airflowrates

Temperature
set point

Heattransfer by

Calculationof infiltration and ventilation

building energy

need
EN ISO 52016
EN ISO 52016

Source: inspired bgrCENMT 1679810 (PE Draft, 2015)
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A Description and calculation of;

I Natural airflow rates through vents / leakage / passive
ducts / windows

I Mechanical airflow rates
A Use of climatic data

A Instantaneous comfort criteriss€eEN167981) and
long term comfort indices (sg@CENMNTR167982)

A X



Major elements missing to implement
ventilativecooling in regulations

A Guidelines, dependingn systentype, to distinguish:
I Key input parameters that should be described accurately

I Input parameters for which default values are proposed (but other values
can be used)

I Input parameters for which conventional values are defined (other values
cannot be used)

I Other parameters not critical farentilative cooling

A Effectiveheat exchange between surfaces and air flowing through
the building

A Air speed calculation for draught rate )
A Control algorithms, in particular to obtain the window openiragio

A Guidelinego set limits for long term comfort criteria (long term
L comfort indices exist, sggrCEMNTR167982) y

Focus in next slides




Draught rate

A FprENL67981

Table B1.3. — Local thermal discomfort design criteria

Draught

Vertical air
temperature
difference
(head-ankle)

Range of floor
temperature

If indoor operative temperature > 26

Table B1.4 - Indoor operative temperature correction (AQ,) applicable for buildings equipped
with fans or personal systems providing building occupants with personal control over air

speed at occupant level.

Draught
DR Maximum air
(Draught velocity ®
Rate)
Winter | summer
[m/s]
[%] [m/s]
Category | 10 0,10 0,12 ¢
e
Category Il 20 0,16 0,19
Category Il 30 0,21 0,24 °

Average Air Speed (V,) Average Air Speed (V,) Average Air Speed (V,)
0.6 m/s 0.9mis 1.2m/s
1.2°C N 1.8°C 2.2°C

\/

Note to entry: An air speed over 0,8 m/s moves the normal office paper from the desk.




Draught rate

A FprENL67981 allows one to consider
Increased air velocitieabove J,= 25C

A No standard gives keys to calculate air speed




Do you think draught should be taken into
account in energy performance regulation ?

1 Yes, with rough estimates of air speeds in rooms

e 28%

2 Yes, roughly (e.g., assume closed windows above
wind speeds of 3 m/s)

T 3%

3 No, not possible/useful to take into account in an EP
regulation tool

I, 22%




Whatisthe issuewith controls?

ACKS OFfOdAgFaAaAz2zy G22t akKktt
I The flowrate due through eaaclentilative cooling component:
A Flowrate through windows, through ventilation system, etc.
I The operating conditions for easfentilative cooling component:
A Is a window open or partly open? x
A 1s the fan on?

A Etc.




Whatisthe issuewith controls?

A Operating conditionglependon

Schedule / Time of the day

Manual or Kind of controller
automatic (PID, onoff,etc.)

Temperature set Kind of building
point / hysteresis Occupant

Surrounding noise behaviour

Burglary resistance X

2 K| (ifé A BYERK @




Whatdo we need?

A List ofparametersthat mayhave an impact on
the operationof a technique

A Identifiers
I Foreachparameter

A f () that determinesthe operating conditions
of the systendependingon identifiers



What do we have? Some identifier:

152321
169471

Controlof mechanical /hybrid system

Control of natural flowrate

Included
systems

Control of windows opening

Automatic/manual -

Indoor set point, outdoor set point and temperature
difference set point

Type of controller, on/off, proportional, PID etc.

Various scenarios (night cooling, freeoling,etc.)

Burglaryresistance of windows

Parameters

Surrounding noise (impact on windows opening)

Impact of adaptiveeomfort

Occupation

&>
wn

- No To be set by user




Do you think window opening
scenarios and algorithms should be?

1 Set by default for all buildings
0,0%

2 Set by default depending on building type

I 2 <%

3 Set using a pick list of 10 identifiers (defining major contro

types)
57.1%

4 Left open

[ 7.1%

5 Not clear

[ 14,3%

Please
votel!




Impact ofventilativecooling

A The thermal/comfort criteria is key to enhance
ventilativecooling
A As many indicators as countries

I Most current: number of hour above a certain
temperature (or equivalent) Denmark , Finland, Ireland, UK

I In France conventional indoor building temperature
=> Does not take into account adaptive comfort theory

A In standard

I prEN167981 gives comfort categories
A Possible to take into account adaptive comfort theory

I 1SO/DIS 52016 gives calculation of cooling need



Comfort indices (long term evaluation)

A 3 options inprCENTR167982

I Percentage of time outside the range
A% of occupied hours when PMV gy dre outside a
specified range
I Degree hours

ATime during whichgB>T, < eciies Weighted by a factor
depending on how many degrees it exceeds

I PPDweighted

ATime during whiclPMVexceeds comfort boundaries
weighed by a factor depending on PPD



How should we consider overheating
In national building regulations?

1 Penalties on the calculation energy in case of overheating

I 2o
2 Temperature limits, fixed
I

3 Temperature limits, adaptive comfort
60%

Please
vote!



Do you think your country will use the new set of
standards to implement ventilative cooling in the
energy performance regulation?

1 Probably yes, at least partially

T 63%
2 Probably no, the new standards are not
relevant for my country

[ 26%

3 Probably no, nobody cares

I 11%

Please
votel!
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FOrEN167987 TO CALCULATE AIRFLOV
RATES?



2 K| 0 Qa yEPBBtdngardl K
FPrENL67987 to calculatairflows?

A Changes in EN:

I Calculation of airflows thought windows
I Calculation of mass balance (instead of volume balance)

I More details on passive duct calculation (implicit equation included)

I Required airflow rates can take into account heating/cooling needs (if
applicable)

I Required supply temperature can be calculated (if applicable)
A Moved toTR

I Information on multizone modelling

I Use of window openings depending on ext. temperature and wind
A Removed

I Explicit calculation to calculate total airflow rates
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VS AY UK

FPrENL67987 to calculataairflow?

Major changes on airing (i.e., natural airflow rates through windows

A Airing
I Flowrate depends on:
A Wind speed
A Thermal draft
A Windows area and height

i Or simplified method

A Directly proportional to
hygienic flowrate

A Specific Afor summer comfort
T No method described
I Cross ventilation « hast

)

A No distinction between airing
and summer comfort

A Calculation for cross-
ventilation included in the

standard
A 3 proposed methods
I Simplified calculation (idem)
I Explicit calculation

A Single sided and cross-
ventilation

I Implicit calculation




2 Kl uQa ySé Ay UK
FPrENL67987 to calculataairflow?

Major changes on airing (i.e., natural airflow rates through windows

Singlesided ventilation

aniring = 3.6 . 500 AOW VO‘S

V= Ct+ Cw. Vmet >+ Cst . Hwindow . abs ( i - e )

4
Qv argm = 3600 Paer ‘;““ -ma:x(Cwnd w’ Cy Py -abs(Tz—Te))”’5
Pae

=>0Onlymain driving force is takeninto
account(wind or thermaldraft)



2 Kl uQa ySé Ay UK
FPrENL67987 to calculataairflow?

Major changes on airing (i.e., natural airflow rates through windows

Cross ventilation

Yvargin = 3600 x ﬁ:;’:l;FE‘f ) max[CD;w l Aw;cros min(ul{};sire;ul{};sire;max)' (Acp )035 : A‘;mt ' (Cst ' hw;st ' abS(Tz - r&- )){LS ]

A,.crosF€Presents an equivalent area that has to be crossed by the airflow
It is estimated by averaging the equivalent area for 4 wind directions
The standard provides an algorithm to estimafg, ., s

\ Onlymaindriving force is takeninto

account(wind or thermaldratft)







