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Abstract : Changes in the styles of communities are leading of increases in the number of high-rise apartments and
commercial-apartment structures. Tall high-rise structures, while presenting unique economies of scale and cost effecti-
veness, tend to be highly engineered and complex structures. In the event of a fire, this complexity in design also results
in a complexity in the behavior of fire propagation and control. High-rise structures are among the most potentially dange-
rous due to the high population density in the building, and the inherent limitations on evacuation and on fire control
services. One of the most critical points of fire propagation is the movement of fire through the outer wall structures. Con-
trolling such propagation is essential in controlling the spread of the fire throughout the building itself, as well as
controlling the potential for its spread to adjacent buildings.

In this study, we will be examining the potential for fire control design and effects mitigation using a 1/4.5 scale
model. The primary focus of the study will be the effects of extended balconies into the structure of high-rise apart-
ments. The authors will also consider the effectiveness of reduced-scale model tests.

Key Words : fire risk characteristic, ventilation factor, reduced-scale model, extended balcony, high-rise apartment
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Table 1. Similitude law

24ea - Z3tE - 01

Classification | Full-Scale Reduced-Scale
Geometric L L'=(1/45) x L 0.222L
similarities

Heat release rate Q Q=(L/L)52 x Q 0.0233Q
Airflow velocity A% V=(L/L)12 x V 0.4712V
Airflow '
temperature o 0=0 ©
Elapsed time t t=(L/L)1/2 x t 0.4712t
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Fig. 1. Front view and measuring points of reduced scale
model,
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Fig, 2. Front views of flames in reduced scale model (4 MW).
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Fig. 4. Temperature distribution of the front and upper layer in
reduced scale model experiment (4 MW & central part),
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(a) w/ balcony (b) w/o balcony
Fig. 5. Front views of flames in reduced scale model (9 MW).
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