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Abstract The development of science and technology has increased the average life expectancy and resulted in a
significant increase in the elderly population. Due to the preponderance of the nuclear family in modern society and
the weakening of the spirit of filial piety and respect for the elderly caused by the influence of Western civilization,
elderly people are usually not living with their family, but have become dependent on elderly care facilities and,
consequently, the number of elderly care facilities has increased significantly. On May 28, 2014, a fire occurred in
the elderly care facilities in Jangseong, South Jeolla Province, and despite the rapid extinction of the fire by
firefighters, 21 of the 28 casualties died due to smoke inhalation. This study was conducted for the purpose of
providing measures to prevent smoke from entering into the rooms from which elderly people have difficulty
evacuating in the case of fire. The use of the air curtain method to prevent smoke inflow was proposed and an
experiment was conducted in which smoke was generated with a smoke generator. As a result of the experiment, it
was confirmed that more than 90% of the smoke inflow was blocked if the door was closed in the room where the
air curtain was installed,

Keywords : Air Curtain, Elderly Care Facilities, Evacuation, Fire Safety, Smoke
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Table 2. Result 1 of Smoke Detector Response Times
(UNIT : Second)

#2
310
485
261

#3
315
520
301

#4 #5
370 | 486
540 -
358 | 412
587 -
368 | 422
596 -
365 | 440
574 -

IST Test

2ND Test

263
494
278
490

311
544
309

3RD Test

Average
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Table 3. Result 2 of Smoke Detector Response Times
(UNIT : Second)

#1 #2 #3 #4 #5

CASE3 1075 1206 -
IST Test

CASE4 - - -

CASE3 1033 1214 -
2ND Test

CASE4 - - -

CASE3 1011 1196 -
3RD Test

CASE4 - - -

CASE3 1040 1205 -
Average

CASE4 - - -
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Table 4. Relation between Depreciation Coefficient of
Flame with smoke and Visibility

Depreciation
Coefficient Visibility Situation
(Cs, (m)
[m-117)
0.1 20~30 Response of Smoke Detector
A person who is familiar with the
0.3 5 building feels difficulty in escaping
the evacuation
Slightly dark. Grope for evacuation
0.5 3
route by hand touch
1.0 1~2 Almost blind
10 0.2-0.5 Smoke conc?ntrf:ltion of Fire Peak.
Can’t see exit sign.
30 Smoke density of Fire room
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Table 5. Result of visibility measuring

(Unit : Second)
Visibility No.1 No.2 No.3 No.4 No.5
(5m) (4m) (3m) (4m) (Im)
IST TEST 190 275 270 455 Check
OND TEST| 184 268 309 519 Check
3RD TEST 194 278 318 541 Check

o} EE 682lux$L
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Table 6. Result of illumination intensity measuring
(Unit : lux)

0 1 21314151617 8 9 10
min | min| min | min | min| min| min| min| min | min | min

CAS
El
CAS

682 678 | 668 | 640| 621 | 602| 536| 519| 510 | 498 | 488

6821 670 | 669| 660 | 654 | 648| 640| 638 | 637 | 637 | 637

CAS 682 682 | 682| 682 680 | 677| 675| 675| 671 | 669 | 665

682 682 | 682| 682| 681 | 681| 681 | 681 | 680 | 680 | 679
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