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Abstract : Airtightness standards using fan pressurization method are normally used for measuring small
buildings, detached houses, and apartment units. And, it is easy to conduct airtightness measurement through this
fan pressurization method. However, it can be difficult to achieve accurate measurement results for the large
buildings as the height and volume of the buildings have been increased. In this paper, we studied the principle
of airtightness method by fan pressurization. And, we reviewed the measurement process described in ISO 9972,
EN 13829, ASTM E779, ATTMA TS 1, CAN/CGSB 149.15, and JIS A 2201. Then, we categorized the methods’
items according by air flow rate( Q) and pressure difference( AP). As a result, we made a comparison analysis
on the measurement methods appeared in each standards. And, we achieved 5 test conditions about air flow rate

and pressure difference to state requirements for large buildings airtightness measurement.

Key Words : 7] 24 ‘5 (Airtightness), 91& & 3} (Stack effect), -7 71(Air leakage), 57 *H(Measurement method), ¥

(Standard), 7H#4H (Pressurization/depressurization method)
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Table. 1 Standards comparison for airtightness measurement

Standard ISO 9972 (2006) EN 13829 (2000) |ASTM E779 (2010) | JIS A 2201 (2003) |ATTMA TS1 (2013) CAN/S(;;];) 14915
AP, Q
International Europe US.A. Japan UK, EU Canada
« APy : before test |+ APo; @ before test |+ APg; : before test |+ APy @ before test |+ APy @ before test |+ APg; : before test
« APy, © after test + APoy © after test + APoy ¢ after test + APo2 : after test + APoz ¢ after test + APgz ¢ after test
Zero-flow “ APy : average “ AP, average < APy average + APy; and APy + APy : average + APy : average
pressure
difference should be same
(APy) + Record over 30 second| + Record over 30 second)| - * Record over 30 second|
« APy < #5Pa « APy < #5 Pa « APy < £3 Pa + APy, APys APy
< 5 Pa
=10 Pa, OR =10 Pa, OR =10 Pa + In calm conditions - 10 Pa, OR -
Mini- | - Five times APy - Five times APy : > 10 Pa, - Five times APy
mum +In windy conditions
: = 30 Pa
Range
« Small buildings + Small buildings - 60 Pa « In calm conditions + Normal buildings + No greater than 75 Pa
AP . 150 Pa ~ 100 Pa 150 Pa ~ 100 Pa 1> 50 Pa, 1> 50 Pa
l\r&gg « Large buildings « Large buildings « In windy conditions |- Large buildings
125 Pa ~ 50 Pa (> 4000 m’) © =70 Pa > 35Pa
12 Pa ~ 50 Pa
+ No greater than 10 Pal - No greater than 10 Pa| -5 Pa ~ 10 Pa - + No greater than 10 Pal -
Incre— #Wind speed > 3 m/s
ment 1> 10 Pa (15 Pa is
recommended)
Value
- At least 5 (equally |- At least 5 (equally |- At least 5 (equally |- At least 5 (equally |- At least 7 + At least 3
Num- | spaced data points) spaced data points) spaced data points) spaced data points)
ber of + Each measurement is
Point repeated 3 times
(total 15 points)
- + Small buildings - - - High rise buildings | -
D<= 4000 m' : over 20 storeys
+ Large buildings - Large buildings
Size © > 4000 m' © > 60,000 m' for air
permeability of 10
© > 120,000 m' for ai
permeability of 5
+ Net floor area x Mean| - Net floor area x Mean| - Net floor area x Mean| - - + Interior volume
net ceiling height net ceiling height net ceiling heigh enclosed by the
Internal building envelope
Building | volume with £1 % accuracy
(m') (Optional)
- Total envelope area |- Total envelope area | - - Building envelope + Ag permeability « Area of exterior walls
Q : The total area of all : The total area of all ! a part separating © Air permeability above grade, the
[Envelope| floors, walls and floors, walls and the inside and the envelope area uppermost ceiling, the
area ceilings, bordering ceilings, bordering outside of a building |¥Air barrier line: lowest test floors
() the internal volume the internal volume airtightly follow the insulation | (interior dimensions)
to the external (Optional)
envelope
- Any device capable |+ Any device capable |+ Any device capable |+ Any device capable |- Single fan single door] - AHU
of pressurization and | of pressurization and | of pressurization and | of pressurization and | : dwellings and small
depressurization depressurization depressurization depressurization buildings
ex) Fan and duct, ex) Fan and duct, ex) Blower door ex) Fan and duct, + Multi-fans single
Blower door, Blower door, assembly, Blower, Blower door : small -
Air-moving HVAC HVAC HVAC (not medium buildings
Equipment recommended) + Multi-fans double
door : lager buildings|
+ Trailer or lorry
mounted fans :
medium - (very)
large buildings
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