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ABSTRACT

Purpose: The purpose of this study is to analyze the differential pressure and velocity to prevent smoke
backflow of Stairways Apartment House fire, and verified the effectiveness of smoke velocity
standards proposed by NFSC 501A. Method: The smoke control design of the stairways apartment
house of the real model and the performance of the velocity to prevent smoke backflow according to
the window opening conditions of the living room were analyzed using the CONTAM program.
Result: Although the differential pressure performance of the apartment's smoke control system was
satisfactory, it was found that Performance of velocity to prevent smoke backflow did not come out
according to the opening condition of the living room window. Conclusion: In the case of Stairways
Apartment House, it is necessary to review the method of making exceptions to the 'velocity to prevent
smoke backflow' standard required by the National Fire Safety Codes(NFSC 501A)
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Fig. 1. Structure of the example building
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Table 1. Design specifications of the example building
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Fig. 2. Structure of apartment unit(84ni-balcony expansion type)
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Fig. 9. Differential pressure simulation results(21F)
Table 2. Differential pressure result of apartment unit(Pa)
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Fig. 10. Living room window

Table 3. Window size and leakage area of apartment unit

Items Door size(mmxmm)  Area(m’) Number  Leakage Area(m’) Remarks

Living Room 3,300%2,050 6.77 1 0.0015

Bedroom1 1,600%2,390 3.82 1 0.0010

Bedroom2, 3 1,800%1,650 2.97 2 0.0017 thfe

Air-Conditioning Plant Room 1,200%1,850 2.22 1 0.0008 according
Dining Room(big) 1,800%2,050 3.69 1 0.0010 to NFSC

Balcony 1,600%2,050 3.28 1 0.0009

Dress Room/Dining Room(small) 1,200%1,200 1.44 3 0.0018

Sum 0.0087
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Fig. 11. Prevent smoke backflow results (living room window open - 21F)
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Fig. 12. Prevent smoke backflow results (living room window closed - 21F)
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Fig. 13. Prevent smoke backflow results (living room window closed & complex damper aperture ratio max - 21F)
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Table 4. Contam simulation results

Remarks Target Results
Differential pressure 50Pa average. 51.6Pa
Case 1 20F: 0.723m/s, 21F: 0.716m/s
Prevent smoke Case 2 0.7m/s 20F: 0.042m/s, 21F: 0.042m/s
backflow
Case 3 20F: 0.055m/s, 21F: 0.055m/s
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