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ABSTRACT

Keywords: doors and windows, air permeability, watertightness, wind resistance,

mock-up test

1. Forward

High buildings prevail in the urban areas of Taiwan. The construction
methodology for components of doors and windows has close relations to the
design, manufacture, installation as well. In order to guarantee that the door-
window performance of the building can meet the requirements of the design
standard and norm, reduce the damage of doors and windows when encountering a
storm rain, and improve air permeability, watertightness, and wind resistance, it is
necessary to perform the mock-up test to measure their every physical
performance.

In view of this, the Executive Yuan approves the project, “experimental
facility construction for the architecture and building research institute of ministry
of the Interior.” The institute hence builds the mock-up test laboratory,” which lies
in NCKU-Gueiren campus and already got usage license in June of 2004. This
laboratory contains two test cabins for building curtain walls and doors and
windows respectively. Because established instruments and equipment have their
own characteristic and detailed specification, operating technology, control
measures, file system and other skills are of the necessary sound software
environment expected to be set up to give play to hardware facilities’ efficiency.
The experimental reports concern about fairness, exactness and dependability, so
its associated standard operation procedure should be proposed to make the best
use of the laboratory to serve the people.

Last year (2006), the institute drafted the standard operation procedure for the
building curtain wall tests. In order to make this laboratory more complete this
year, the standard operation procedure for the doors and windows tests is slated to
be proposed.

2. Investigation Method and Procedures
This plan focuses on the air permeability, watertightness, wind resistance

performance test of doors and windows as the purpose of setting up the standard
operation procedure trying to find out hidden problems for future improvement.
This relevant research of doors and windows tests is based on the following

standard.

Xl
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(1) Air Permeability Performance Test (CNS 11527 A3236 )
(2) Watertightness Performance Test (CNS 11528 A3237)
(3) Wind Resistance Performance Test (CNS 11526 A3235)

To carry on this research, data is gathered from mock-up tests in the
laboratory. Correlated foreign standard and experimental instrument data sheet are
colleted as well. Relevant conference participation and interviews with
experienced personnel, doors and windows factory owners, construction
manufacturers, scholars and experts are also important for latest information in
practice. With constant tests, experimental step precautions and troubleshooting
methods help optimization and arrangement of the standard operation procedure

manual.

3. Major Findings

The operation differs from different equipment and instruments in the
laboratory. Even for the same kind of test content, it is not feasible to conduct an
experiment following instructions of other operational manuals. Flaws of the doors
and windows experimental facilities are already found out in this research, and
countermeasure is proposed. Standard operation procedure manuals of the air
permeability, watertightness, wind resistance performance test serve as colleague's
reference for appropriate operation of the laboratory apparatus. Through the
research, experiment methods and skills are amended. In test service, besides
offering more objective and fairer experimental environment, the upgraded
engineering level of localization can enable it to integrate with international norm
and standard. With more domestic and international experience exchange in the
future, not only will knowledge extend progressively, but domestic doors and
windows engineering, experiment research and industry will also be introduced to

the world.

4. Suggestions

(1) Doors and windows test cabin improvement: Interviews along with the air

permeability, watertightness, and wind resistance performance test shows the

Xl



fra

cause of test time delaying and the reason why the manufacturer have no
confidence. Specialized iron frame is required to conduct any doors and windows
test in this laboratory. Though making special frame is a part of the standard
operation procedure to fit the test cabin of this laboratory, if budget permits,
redesigning the cabin will make test procedure simpler and fast.

(2) Instrument and equipment improvement: The airtight degree of general doors
and windows is not as good as the building curtain wall, so they leak relatively
more. In fact the standard of CNS for doors and windows air permeability test is
also less strict than that for building curtain walls, it is not difficult to reach the
supreme requirement of grade 2. But the cycle blowers of the laboratory have
small air supply range of 0~3000LPM. Often the pressure is pressurized to 100Pa,
air leakage has already exceeded the extreme value of 3000LPM under the
condition that the test cabin has been sealed with silicon. The countermeasure is to
purchase cycle blowers with larger capacity to demonstrate this line of grade of air
permeability more precisely.

(3)The maintenance ability promotion of the instrument and equipment: Much
apparatus is bought from foreign countries, and there is no access for maintenance
in our country, so damaged stuff must be shipped to foreign manufacturers for
repair. It is time consuming, and it causes test to postpone and loses test
contractors’ faith. The arrangement of the database of the apparatus and its agency
will be helpful. Besides, it is suggested to replace those which failed and exceeds

warranty day with domestic products for backup and faster repair.
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