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Airtightness - Task 1 11 Points

An airtightness test is being carried out in a detached Passive House. You are participating as the
expert construction manager.

a) What needs to be kept in mind during the preparations for the test?
Please indicate all answers that apply! 3 Points

o Before the test, the building must not be tampered with in any way.
0/ The ventilation system must be sealed temporarily.

0/ All siphons must be filled with water.

O The gross volume of the building must be calculated exactly.

o The blower fan must be installed in an airtight way.

o No construction work should be carried out inside the building.

b) Before the measurement, leak detection should be carried out at a negative pressure of
50 Pa. The flow velocity at two leakage points can be determined using a
thermoanemometer. You measure 15 m/s at a crack with a width of 0.8 mm and a length of
0.5m, and 2.5 m/s at an open empty conduit for electrical installations with a diameter of
6 cm.

By means of calculations, determine which of the two situations constitutes the greater leak. Give

the leakage volume flow rate in m3/h. 5 Points
CRACK, i  CroSS - SeerinnlAL ARLA = 0.0008 x 9.5 = p.0004m? X 1Sm|c= 0.006mYs
= 2\ 6m3/h
ComDUNT. CRoSS-SecTionAL AREA= 10 x (O. 03)1 - 0.002%3m*x2.5 mfg = 0.0073 m”ls
= 25.45 3K
- i . ) r m3/
ConvDOUNT (S woRSE By 3.85 h

Please indicate the correct answers!
O The crack constitutes the greater leak.

o/ The pipe constitutes the greater leak.

37




Certified Passive House Consultant Passive House Academy

c) What must be kept in mind when determining the reference volume for the airtightness
test?

Please indicate all answers that apply! 3 Points

o/ Door apertures and window niches are not included in the calculations.

O Exterior dimensions are always used consistently for calculating the specific values in Passive
Houses.

O The stairwell may only be added with a factor of 0.6.

O Parts of rooms that have a clear height of less than 1 m are not included.

0/ The volumes of the floor build-up and suspended ceilings are not included.

o The reference volume is ascertained by multiplying the treated floor area and the average

clear height of the room.
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Airtightness - Task 2 22 Points

You are present at the airtightness measurement for your Passive House project. During the series of
measurements for the negative pressure you read an air flow rate of 645m3/h at a differential
pressure of 71Pa of the building. The interior volume of the building is 525 m?.

a) Roughly calculate the value that you can expect for the airtightness of the building at a
standard pressure of 50 Pa. What needs to be considered here regarding a linear
interpolation? 6 Points
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O The building will comply with the Passive House criteria.

Q/ The building will not comply with the Passive House criteria.
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b) Another building achieves a value ns, = 0.58 h™* after completion of the series of negative
pressure measurements. Which of the following statements is/are correct?

3 Points

o This is proof of compliance with the criteria for Passive Houses.

¢~ The series of positive pressure measurements must still be carried out.

o Strong wind does not have any significant influence on an airtightness measurement.
9/ Systematic leak detection should always be carried out.

o The time during construction to carry out the airtightness measurement can be chosen

freely.

o Itis not necessary for the person carrying out the airtightness measurement for certification

to be an independent third party.

c) Sketch the eaves detail of a wood frame Passive House construction into the sectional
drawing. Outline the course of the airtight layer with the names of the materials to be used,
with keywords describing the implementation details. 6 Points
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d) Which construction measures for the airtight layer can help to achieve improved
airtightness? 4 Points
Please indicate all answers that apply
Q/ Providing information to the craftsmen involved in the construction work.

o Closing doors and windows.

6)/ Special formed pieces for sockets and empty conduits.

o Plastering up to the suspended ceiling.

o Operating the ventilation system at a lower setting.

o/ Filling in joints of prefabricated elements with expanding mortar.
o/ Sealing ends of sheeting with airtight tape.

o Minimising transferred air zones.

e) You have designed a Passive House with a TFA of 180 m? and a net internal air volume of
410m?3. Airtightness has been set as nsy = 0.6 . Now you are discussing airtightness with the
client.

What other measures can improve airtightness? 3 Points

Please tick all that apply:

4 Airtight sealing at penetrations around the waste water pipes.
o/ Special pieces for power sockets.

o Reducing the operating setting of the ventilation system.

0/ Filling in of gaps in precast elements using expanding mortar.
o/ Joining ends of membranes with adhesive tape.

O Fitting automatic door closers to exterior doors.
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Airtightness - Task 3 13 Points

a) You receive the report of an airtightness test as shown below. What do you notice? Please
indicate any irregularities. Please assume that all measured values and the calculation of the
building volume are correct. 4 Points

BlowerDoor-Test Result
According to EN 13829, Method A [ISO 9972]
Minneapolis BlowerDoor Modell 4 - Tectite Express 3.6.7.0

Object:  Residential building Technician: ~ A. Schmidt
Frankfurt Date: 12.10.2010
Climate data
Interior Temperature: 14 T Test points referential pressure: 1
Exterior Temperature: 17 wind force: 1 Site category: B
Barometric pressure: 100149 Pa Additional measuring uncertainty due towind: 0%
Underpressure Overpressure
Newral | oS —|_Ay. | Netrsl | by | Abe | fbee—ldby
Pressure [ { Pressure
Series of measurement (Y N'B—’lgu cww‘ PRESFURE READINGS RECORDED
Buiding | Fan Building Fan
Flow ring pressure | pressure Flow V, Deviation Flow ring pressure pressure Flow Vr | Deviation
O ABCDE Pa) | [P [meh) 1% O ABCDE [Pa) Pal | Twmp [l
Apos ; D R D R
A 69 | 55 1995 0.34 /
A 66 | 52 1935 | 0.40 Fd NO  Bllower | Door
A 62 47 1846 | 061 ||/ TEST | RESUTS  FoR
A 55 42 1735 | 093 ||/ Pressuri|zaTion | TesT
A 49 37 1640 | 039 || -+ ony| oerricdurc
A 44 34 1561 | 093 ||\ ST cheried |ouT
A -40 29 1445 -0.51 \ A
~ //
Apo; Apo;
correlation coeff. r: 0,998 confidence interval (95%) | |correlation coef. r: confidence interval (95%)
Cenv  [m¥(h Pa"] 183 max.213 | min. 158 Cenw  [m¥(hPa")] i
C, [m¥hPa") | 183 max.213 | min. 158 C [m?(h Pa")]
n i | 056 max.0.60 | min. 0,53 n 3] |
NQ TEA _STATED . NO tR
Results [ v= [1m2sm]| A= [ )] A= ( ) qrven
—— -
T
V50 Uncertainty Nso | Uncertainty Wso Uncertainty Qso Uncertainty
m*h % o' % mymR | 9% ey %
Underpressure 1655 +-10 % (0,59‘) +-10 % /No EA \ /-\lo €A N\
Overpressure wWRY Qb\c%u,cmmmr-\ SO Mol wi So o
—— %l A2 I W JIN” T Y
Average 1655 +-10%| 0,59 +-10 % !

Requirement according tc project specific ,L_D.L ?»ﬂkl oiohe T — l i 't ]

The requirements are met, ) © QT  cecuL@tiov) s Nop 6.6

Note: The result does not guarantee the absence of (hidden) faults in the building envelope.
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b) You find an incorrect entry in the test report which is possible to correct easily. Please
perform the accurate calculation. 3 Points

Please give units for all your calculations!

Vi [£55
Ngo  F ) SootEnh
VoL 1325
> Pacsive * - R
Passive House  critemion  of Nse ¢ 0.6 h
- mET oMY C Cf\LC\)l(’\r‘|o(\‘ (g (0(’2IZ(ZCT-ED.

c) How do you deal with the performed measurement to further the course of the project?
3 Points

Please indicate all that apply:

o The measurement does not comply with the requirements, but may be acceptable if the
report is corrected.

Q/The measurement must be repeated.
o The building can be certified after you have corrected the report.
o The building can be certified after the measurement has been repeated.

o/The building cannot be certified in this condition if all measured data are otherwise
accurate.

o/ Rectification of defects is necessary before a new measurement is carried out.
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d) Why is leak detection normally carried out at under pressure during the airtightness test?
1 Points

Please indicate the correct solution:

¢ The incoming air flow can be detected more easily.

o In this way, the indoor air which is warmer and more humid cannot be pressed into the wall

construction.

o The power consumption of the measuring device is lower at under pressure.

e) When assessing airtightness of the building envelope, why is it important to take the qso-
value into account in the case of larger buildings? 2 Points

Please indicate all that apply:

o Itis always better to test two parameters in order to secure results.

0/ In the case of compact buildings, the significance of the nsy-value with reference to the
building envelope decreases in proportion with the building size.

O The gsp-value is required for detecting leakages in larger buildings.

0/ The envelope constructions should comply with the minimum standard of airtightness even
in compact buildings, so that there are no problems relating to building physics.
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Airtightness - Task 4 16 Points

You have designed a day-care centre for children and are now supervising its construction. After the
airtightness measurement, you know that the Vs, result from the pressurisation test is 4530m?®/h and
the Vs, result from the depressurisation test is 4870m>/h. The building has a net internal air volume
of 7400m”.

a) Calculate the air change rate at 50Pa (nso) based on this data. Is the Passive House criterion for
airtightness achieved? 4 Points

Please give units for all your calculations!

Veo. = 4530 m3w 4530 + 4870 :
Vi = 45220 M99 g0y
V. . 4830 w3k 2
So- :
\/L' A é{qoo =1
Ngo = ok siandl T — = 0.635 h
VoL 1400
. o -\
RovmoED To on g SN FicanT DECcimAL PLaCe = Oé‘
- Tt Passive Houst Mg STANDARD g ACHIEVEYD HERE.

b) How do you assess this result? 3 Points

Please tick all that apply:
o The resulting value is good for a building of this size
o The result is typical for a building of this size
@/ The result is unfavourable for a building of this size

c) Which different types of information are customary to specify the airtightness of buildings
according to EN 13829 [/SO 9972]? 4 Points

Please tick all that apply:
o The period of time in seconds for a pressure drop from 50 Pa to 0 Pa (t50.)
@/ The equivalent leakage area (A50) in cm?
o The equivalent wind speed (p50) in m/s
¢~ The leakage flow rate related to envelope area (q50) in m3/(m?h)
o The pressure in the building in Pa that is achieved with a fan power of 100 W
o The pressure in the building in Pa that is related w/ an air change rate of 1 h-1
@ The leakage flow rate related to the floor area (w50) in m3/(m?2h)
o The equivalent length of a 1 mm wide crack inm
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d) Which reference value for the airtightness of buildings in accordance with EN 13829 [/SO 9972] is
the most significant for airtightness of the building envelope in large buildings (>10000 m3) with
regard to user comfort? 1 Point

Please tick the correct answer:
o  Gross volume of the building
o Clear interior volume
@ Envelope area
o Floor area

e) How can the airtightness measurement be performed in a Passive House so that the objectives
are achieved in an optimum way? 4 Points

Please tick all that apply:

o The measurement should only be carried out when the building has been finally completed

o’ Leak detection should be carried out in order to exclude any large individual leaks

o The indoor temperature of the building should only differ by a maximum of 2 K from the
external temperature

o The measurement should not be performed with direct sunlight falling on the fagade

@/ Leak detection should be carried out in order to rectify all accessible leaks

¢ All openings in the building envelope should be closed beforehand

o There should be photographic documentation of all air tight connections at the time of the
measurement

o All work on-site should be discontinued during the measurement
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