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Investigation of the required performance to develop a performance-based
indicator for balcony window systems in apartment houses

Hyeun Jun Moon, Seung Ho Ryu*, Gi Young Yang®,
Department of Architecture Engineering, Dankook University, Yongin 448-701, Korea
*Construction Technology Research Team, Samsung Engineering & Construction Co., Seoul 137-956, Korea

ABSTRACT: Window system is an essential component for lighting, ventilation and thermal
environment in buildings. Moreover, as balcony extension in apartment houses become
legalized, the performance requirements of window systems in balcony space are getting
complicated. However, at this moment, five properties of the windows are used to represent
the performance aspects of the system, including wind resistance, air tightness, water
tightness, sound insulation, thermal resistance. And such single properties are not capable to
express the performance of a space with the window systems in terms of performance
concept. A performance analysis with wholistic approach is required to see the effect of the
window system in built environment. Thus, performance-based approach should be
established, which will be able to evaluate the goal/function and comfort of
occupants/owners. As the first step to develop the performance indicator for the window
systme for balcony space, this study conducts a survey to find the required performance
aspects. A complete set of performance-based indicators will be developed with verification
methods in the later stage of research.
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Table 1 Performance-based regulatory

Level Basic Heading Description / Comments
The goal addresses the essential interests of the community at large
1 GOAL with respect to the built environment, and/or the needs of the
user—consumer
Building or building element specific requirements. A functional
FUNCTIONAL Requirement  addresses one specific aspect or required
2 REQUIREMENT Performance of the building to achieve the stated goal (note that other
functional requirements may contribute to achieving the Same goal).
Actual requirement, in terms, of performance criteria or expanded
OPERATIVE Functional  description. This is also sometimes referred to as
3 REQUIREMENT PERFORMANCE REQUIREMENT, and whenever possible,
Should be stated in quantified terms.
4 VERIFICATION Instructions or guidelines for verification of compliance.

EXAMPLES OF
ACCEPTABLE SOLUTION

Supplements to the regulations with examples of solutions deemed to

satisfy the requirements.
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Table 2 Contents of reference paper.

Author Year Title

Contents

Developments in performance-based

Foliente, G. 20007 building codes and standards

- Performance-based regulatory framework.
- Example of a building performance matrix.

- Overview of a functional systems approach for product selection.

A methodology for supporting

Jain, S. 20035 product selection from E-catalogues

Augenbroe, G. 20054 building performance

Performance based window selection
model for residential buildings
CASBEE for New Construction

Tool-1 (2008 Edition)

Window performance for human
thermal comfort

Travil, A.  2006.9
IBEC 2008

Lyons, P.  1999.8

- Mapping between the functional system approach and

performance concept
- Function - System - Element relationship matrix

Quantification methods of technical - Mapping between Aspect system and Performance Indicator (PI).
- Aspect (Energy, Lighting, Thermal comfort, Maintenance)

- The inputs, output, controls and mechanisms of developing

window system alternatives.

- Environmental Quality of the Building : Lighting & Illumination

- Window comfort index : windows and thermal comfort
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Questionaire about main factor of problem which is caused by balcony window system

Most considerable properties at the selection of window system

Enengy

enilation

Hygrotharmal

Factor

Properties

Fig. 4 Questionnaire about main factor of

Fig. 2 Most Considerable properties at the

problem caused by window system

selection of window system.
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Most perf aspect at the selection of window system

»

Fig. 5 Most considerable performance aspect
at the selection of window system.
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