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Abstract — Smoke masks have attracted great interests and have been supplied widely for the improvement of the
safety during fire evacuation. However, there is not sufficient research on the practical utility, certification status and
easy-donning about commercial smoke masks, therefore it is difficult to determine the actual usefulness of the smoke
masks. In this study, we conducted a survey on users’ perceptions and experiences about the smoke masks, and
investigated the status of certification of 54 commercial smoke masks. We also performed donning tests and examined
degrees of discomfort for 4 types of the smoke masks. Although 22% of 235 respondents had experienced the smoke
masks before the test, and 23% of the respondents did not know the smoke masks, 93% of the respondents expected that
the smoke masks could protect users from fire smokes and toxic gases. It was found that 41% of the commercial smoke
masks did not certify according to domestic or overseas performance standards. Most certification standards have not
effectively regulated maximum wearing time for the smoke masks. Only ASTM E 2952 and KFIS 024 had specific
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standards for the maximum wearing time of 30 s. As a result of donning tests for 4 types of smoke masks, the wearing
time of the hood-type mask and self-contained smoke mask exceeded 30 s, therefore these types of smoke masks might
increase the required safe evacuation time. On the other hand, it was also found that short education about the donning
could reduce the wearing time by 19% and numbers of improper wearing by 89%.
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Table 1. Category of survey and number of questions

Major category Number of questions

Respondent Information 4
Awareness level of smoke mask
Criteria for choosing a smoke mask

3
5
Smoke mask performance certification standards 4
The need for smoke mask education 2
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Table 3. Survey results of the important criteria for the selection and
certification of the smoke masks

Certification criteria for
smoke masks

Selection criteria
for smoke masks

Protection performance 177 (75%) 191 (81%)
Convenience 126 (54%) 108 (46%)
Thermostability 108 (46%) 111 (47%)
Portability 82 (35%) 68 (29%)
Protection time 58 (25%) 86 (37%)
visibility 49 (21%) 71 (30%)
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Table 2. Results of the survey on the perception of smoke masks
. Answer
Survey questions
Yes No
Do you know the smoke masks? 182(77%) 53(23%)
Do you have experience with the smoke masks? 52(22%) 183(78%)
. Answer
Survey questions -
Always Sometimes Rarely Never
Do the smoke masks help to reduce damages in fire? 159 (68%) 59 (25%) 13 (5%) 4 (2%)
Do you need certifications for performance and safety of the smoke masks? 205 (87%) 29 (12%) 1 (0%) 0(0%)
Do you need education and training to the smoke masks? 183 (78%) 46 (20%) 5(2%) 1(0%)
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Table 4. Comparison of evaluation items between domestic and foreign standards for the smoke masks

Air-purifying Respirator

Self-contained Respirator

Evaluation items

KS M 6766 EN 403 ASTME 2952 KFIS 024 EN 13794 JISM 7651

Protection time 15 min 10 min 5 min X
Chemical capacity 6ea 4ea 6ca -

Donning ability X X O O O O
Convenience X X X O O O
Thermostability O O O O O x
Durability O O O O O O
Corrosion resistance O O O O O O
Respiratory rate O O O O O O

Table 5. Status of certification and unmarked items related to performance in the commercial smoke masks

Somk K Certified Non-certified Unmarked items related to performance
omke mask type product product Chemical capacity ~ Protection time  Expiration date
Hood type 16 9 9 8 13
Half-face type 3 7 8 7 7
Air-purifying Respirator Handkerchief type 6 2 3 5 4
Respiratory protection type 3 1 0 0 1
Face type 2 0 1 1 0
. . K-type 2 1 3 2 3
Self-contained Respirator P-type 0 2 5 1 2
Total 32 22 26 24 30
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Fig. 1. Comparison of wearing times between different types of the
smoke masks.
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Table 6. Numbers of improper wearing

Types of the smoke Numbers of improper wearing
masks Educated group Uneducated group
Face type 0 6
Hood type 1 12
P-type 3 7
K-type 0 11
Total 4 36
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Fig. 3. Effect of sight conditions on the wearing times of the educated
and uneducated groups.
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Table 7. Types and numbers of discomfort that experimenters experienced
during the test

Discomfort types Face type Hood type P-type K-type

Physical discomfort 5 7 5 11

Psychological anxiety 7 6 12 12

Loss of visibility 1 0 1 0

Difficulty in respiration 4 7 6

Difficulty in communication 3 0 16 3

Total numbers 20 20 40 32
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