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https://www.aivc.org/sites/default/files/VIP_47.pdf

New criteria

CONFLICTS WITH STANDARD ISO 9972

Some criteria are difficult to meet:

* Zero-flow pressure measurements: |AP; .., 4| <5 Pa

50 m high building L A1 < 4 5°¢

|APO,ground| <5Pa *"‘

Lowest pressure station > 5 x|AP; o4l

50 m high building |
9 9 - 18P, oyl > 82 Pa

AT =15°C

» Single zone: “The entire building or part of the building
to be tested shall respond to pressurization as a single

zone”
- Challenging as for any large building

B SR Cerema

FINAL INTERNATIONAL  ISO/FDIS
DRAFT STANDARD 9972




NEW CRITERIA SUGGESTED
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Standard ISO 9972

» Zero-flow pressure measurements:
IAPO,groundl <5Pa

* Lowest pressure station
IAPs,ground |> 5 XlAPO,groundl

e 5% Cerema

New criteria suggested (high-rise)

Zero-flow pressure measurements:
standard deviation < 5 Pa

Averaging pressurization & depressurization tests

Entire building pressurized/depressurized
with a margin of 10 Pa (ideally)

Limit on the stack effect: H x AT <2000 m.K
(Ideally < 1250 m.K for multiple points < 100 Pa)

1

Error due to stack effect




ERROR DUE TO STACK EFFECT

Parameter study:

Maximum error: on the 15t pressure measurement station

Stack effect (H x AT)
Min: 50 m.K

Max: 2000 m.K

Step: 50 m.K

= 8 Cerema

Leakage distrib. (c/C)

Min: 0
AP, ey
Max: 1 -Pw -m
Step: 0,01
* Pressurization ‘ ]”qdown |
* Depressurization CaownBPiaown,zp
* Average P ground= 0 fPu-.l.u.gm..wPao

dap = Qup + Gdaown

ERROR DUE TO STACK EFFECT

Main results:

Standard I1SO 9972

given repartition

B 5% Cerema

e H*AT > 1000 m.K. : Test possible for y
< 20% of simulated configurations

New criteria suggested

Test possible for every leakage
distribution

* Maximum error always higher for a

*  Maximum error < 10%




Test methodology & practical advices

TESTING METHODOLOGY

Two main references:

» Passive House Institute Guideline
(Peper and Schnieders 2019) ment of high-ise buildings

+ “Building airtightness measurement uncertainty
due to steady stack effect”
(Carrié, Olson and Nelson 2021)

xS Cerema
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TESTING METHODOLOGY

1) Reduce as much as possible the temperature
difference between inside and outside

* massive airing and ventilation before the test

» closing shutters or other solar protections

+ performing the test during the night (sunny
weather) and/or in mid-season

* eftc.

ifizam
mi‘é.
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Credit: Trendsiéeas
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TESTING METHODOLOGY

2) Measure the zero-flow pressure AP, ., and
check that:

+ standard deviation <5 Pa
* H*AT <2000 m.K
(Ideally < 1250 m.K for multiple points < 100 Pa)

A first check a few days before the test according to
the weather forecast is recommended to reschedule
the test if necessary

= SR Cerema

APy, #0

(varies with z)

12




TESTING METHODOLOGY

IﬂI:"‘staclt
P

3) Calculate AP

stack :

APgiacic ~ 0.044 X H X (Tint — Text) Tint

and estimate the zero-flow pressure at the
top of the building AP

0,top :

APO,top = APO,ground + APgack

iizam
g

= 5@ Cerema

13

TESTING METHODOLOGY

4) Determine the minimum absolute pressure that shall be generated to guarantee
that the building is fully pressurized

|PBD,min| = max(|AP0,top|7 |AP0,ground|) + margin

Before the test Underpressure test
|Pg | too low |Pgol OK
; t' | J 4 «
Recommended margin: 10 Pa to compensate for: B ¢ ’ h

< a

&

T117++

» The pressure measurement uncertainty
» The pressure fluctuation in time and around the
building’s envelope (wind)

Lilis

r

TTITTITT

For winds 2 3 (Beaufort scale) : measure the zero- .
flow pressure all around the building’s envelope to N
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make sure that the margin is high enough
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5) Calculate the pressure difference at the ground floor to be reached for the

To ensure same absolute values in pressurization and depressurization:

|ﬂpo.m |> |£‘pD. roundl |ApD,1o |< |&p0, roundl
APS.QT'OU'HQ |Ap0,top| > |Ap0,ground| |Ap0,tap| < |Ap(l,grouncl| p £ b ¢
APD,mp ﬂpn,(up
Press. Apsmck +2X Apo,ground 10 ]
+ 10
Depress. = Apseack — 10 Zx Apojgroumz - 10 > A
>
"
Alternative (# absolute values): B
* pressurization: Aps,groundp+ = margin 3
» depressurization: Aps,ground,p— = — Apstack — margin ap ap —
0,ground 0,ground
L
15
6) Check the inside the building

Verify that the pressure difference between the top and bottom of the building does not

vary by more than 10% of pgp, when comparing before and during the test (pressure
deviation)

Before the test Underpressure test with py,=-100 Pa
Fan location: 1 device 2 devices
* In alarge room as close as .

» Usually: easier at the ground floor,

possible to the stairwell(s)/lift. rﬂ\_ )
Ideally: at neutral pressure plane '

Homogeneity NOT verified:

Diff. of 15 Pa Diff. of 7 Pa
. ” [15% of Py (7% of pgp)
-> Try to install additional fan(s)
distributed along the envelope 0
& o Q &> P, ) Mo*‘l’an & 8 po*Pap
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TESTING METHODOLOGY

6) Check the pressure homogeneity inside the building

Two possibilities for measuring the pressure deviation :

N To avoid the wind impact on the upper
o gw Lo measurement, option 1) is preferable.
When only option 2) is possible, the
pressure can be measured on several
] fagades and averaged (if possible)

‘ Correction
e ZS with Py
50 Pa

4o | v URa |

(Peper and Schnieders 2019)
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TESTING METHODOLOGY

7) Conduct the air leakage measurement at several pressure stations in
pressurization and depressurization modes

Before the test Overpressure Underpressure
] ! 1 + +
LI 1) w AT As recommended by standard
B , ¢ = ) . ISO 9972, the highest test
+ + - — -
—] - M pressure difference should be
b + B above 25 Pa and as high as
— » ¢ 5
) , - 4 ossible up to 100 Pa.
4 @ - :Q‘ ] p p
' = B s
» 4 » - —]
' ] — bt
-+ “ + »
+ ] H [ T
\:’ P, “:l ‘_' = \ o : J
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TESTING METHODOLOGY

8) Measure the the zero-flow pressure AP .
after the test and check that its standard
deviation is less than 5 Pa

APy, %20

(varies with z)

V

W Cerema
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TESTING METHODOLOGY

9) Calculate the result by averaging the pressurization and depressurization tests
results after regression
3000

20001

Building | |
Leakage 1000-F---+——4---
(m*h) 00T T

If this methodology cannot be
followed: consider dividing the
building for the test (sampling allowed
in some countries as UK & France) 300

(Yongming & Ddanmu, 2016)

|
| | |

4 5 678910 20 30 40 50 60 708090

Building Pressure (Pa)
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THANK YOU FOR YOUR ATTENTION
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