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5% SRR

S~ = BRI ~ BB (2007) o 2R EARETIRERY BB o AL TEERI S
21 (6) - 803-806 -

Wu, J. S., Huang, S., Huang, C. S., & Wang, Y. J. (2007). Experimental research on concentration of
negative air ions. Journal of Xi’an Polytechnic University, 21(6), 803-806. [in Chinese, semantic transla-
tion]

SEAA (2014) o £S5 BB THEAT AR T RS R 2 BT T K AR AL KRR aE (R
HiGZ R3S ) BANZIGHIAGEAEE - b -

Wu, Y. Y. (2014). Removal efficiency of monodisperse and polydisperse submicron particles in a test
chamber by using a negative air ionizer (Unpublished master’s thesis). National Yang Ming Chiao Tung
University. Taipei City, Taiwan. [in Chinese, semantic translation]

SR ~ ARIRLEL ~ JERERL (2010) o (=g lE S G B B 2 SR B TR B R PR L T ST - 2R
#7115 213-232 -

Wu, C. F., Lin, W. H., & Lai, C. H. (2010). Relationship between residual garden landscape and air ions
distribution. Journal of Architecture, 71, 213-232. [in Chinese, semantic translation]

SR (2010) o AR LIS ARl T/ 8. e — LA G A (R R3S -
rREEARER - BT

Lin, H. C. (2010). The research of campus vegetation and anion (Unpublished master’s thesis). Chung
Hua University, Hsinchu City, Taiwan. [in Chinese, semantic translation]

’
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10.

11.

RGBT ~ RGedhE ~ PAES ~ BIFIEE (2022) - BT - A AA 7 - AbRT - (BEER T3 -

Lin, J. M., Song, G. C.,, Lin, L., & Jhao, L. S. (2022). Environment, health, and negative air ions. Beijing:
Chemical Industry. [in Chinese, semantic translation]

FREER (2012) o FORIEEE BB E L 2R B 7 22 0 (R RALERSC) - B
EEARLE - Gk -

Lin, C. C. (2012). Effect of carbon-nanotubes mass on the generation of negative air ions (Unpublished
master’s thesis). National Taiwan University, Taipei City, Taiwan. [in Chinese, semantic translation]
FRERMRBURER IR (2017) - PM2.5 21 ? Q&A /A7 - BLA -
https://www.ptepb.gov.tw/News_Con-
tent.aspx?n=718A4BD53437A014&sms=29841AE05DB47DEF&s=68C1422CF4E98D1D

Environment Protection Bureau, Pingtung County. (2017). What is PM2.5? Questions and Answers. Re-
trieved from

https://www.ptepb.gov.tw/News_Con-

tent.aspx?n=718 A4BD53437A014&sms=29841AE05DB47DEF&s=68C1422CF4E98D1D [in Chinese,
semantic translation]

R/ N~ BRIAZE ~ BT (2014) - SRTAIRL L MERIGTE S FAN © B2 B izl o e »
89 13-14

Gao, S.P.,Chen, P. A., & Liou, J. C. (2014). Health hazards and prevention of suspended particles. NSRRC
Newsletter, 89, 13-14. [in Chinese, semantic translation]

P& (2021) - J[EGFTENIL i EARYE - SERAGEFE - BH -
https://law.moj.gov.tw/Law-
Class/LawAll.aspx?pcode=D0120029&kw=%e5%90%84%e9%al%9e%e5%a0%b4%e6%89%80%e6%
b6%88%e9%98%h2%e5%ae%89%e5%85%a8%e8%a8%ad%e5%82%99%e8%a8%ad%e7%bd%ae%e
6%a8%99%¢e6%ba%96

National Fire Agency. (2021). Standard for installation of fire safety equipments based on use and occu-
pancy. Laws & Regulations Database of The Republic of China (Taiwan). Retrieved from
https://law.moj.gov.tw/Law-
Class/LawAll.aspx?pcode=D0120029&kw=%e5%90%84%e9%al%9e%e5%a0%b4%e6%89%80%e6%
b6%88%e9%98%hb2%e5%ae%89%e5%85%a8%e8%a8%ad%e5%82%99%e8%a8%ad%e7%hbd%ae%e
6%a8%99%e6%ba%96 [in Chinese, semantic translation]

B HEERE (2021) - RS REEERG I TR - 2ENZH &R E - IE -
https://law.moj.gov.tw/LawClass/LawAll.aspx?pcode=D0070115

National Land Management Agency. (2021). Chapter of building design and construction, building tech-
nical regulations. Laws & Regulations Database of The Republic of China (Taiwan). Retrieved from
https://law.moj.gov.tw/LawClass/LawAll.aspx?pcode=D0070115 [in Chinese, semantic translation]

B LEHE (2022) - FHEEREYARL EUCEEIRE o 2EEHERFE - HH -
https://law.moj.gov.tw/Law-
Class/LawAll.aspx?pcode=D0070150&kw=%e5%8e%9f%e6%9c%89%e5%90%88%e6%hb3%95%e5%
bb%ba%e7%af%89%e7%89%a9%e5%85%ac%e5%85%b1%e5%ae%89%e5%85%a8%e6%94%0h9%e5
%96%84%e8%hbe%a6%e6%hb3%95
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12.

13.

14,

15.

16.

National Land Management Agency. (2022). Regulations on improvement on existing building public
security. Laws & Regulations Database of The Republic of China (Taiwan). Retrieved from
https://law.moj.gov.tw/Law-
Class/LawAll.aspx?pcode=D0070150&kw=%e5%8e%9f%e6%9c%89%e5%90%88%e6%hb3%95%e5%
bb%ba%e7%af%89%e7%89%a9%e5%85%ac%e5%85%h1%e5%ae%89%e5%85%a8%e6%94%hb9%e5
%96%84%e8%be%a6%e6%b3%95 [in Chinese, semantic translation]
BREESA (2007) o 5250 GAlE 7 2#1E 01 BIE 1, PM2 » PM10 RS LERICF L i B T
(RHRRZRE LGRS« BIV.AIERHORE: » b -
Chen, S. S. (2007). The removal efficiency and distribution of suspended particles and ozone in photocopy
room by negative air ions (Unpublished master’s thesis). National Taipei University of Technology, Taipei
City, Taiwan. [in Chinese, semantic translation]
BRGEREE (2006) o FUHSIEEFFARERIES I 75/ < HT 2T B T A5 (ORI R 3w S)
BN EMBHCRE, » EMRR -
Chen, C. H. (2006). A new negative ion generator using ZnO nanowire array (Unpublished master’s the-
sis). National Yunlin University of Science and Technology, Yunlin County, Taiwan.. [in Chinese, seman-
tic translation]
BRZCIHE ~ IR ~ 355K - BRECE (2007) o A A TEA Gl IR AR BEEIR © W2
31> 195-206 -
Chen, L. C., He, J. M., Li, Y. C., & Chen, J. Y. (2007). The distribution and decay of indoor artificial
generated negative ions. Journal of Tungnan University, 31, 195-206. [in Chinese, semantic translation]
BRESTT (2022) o 110 R K SR AT » 2 /97> 111 (4) - HUH -
http://monthly.nfa.gov.tw/article.php?id=2763
Chen, Z. J. (2022). Statistical analysis of fire incidents in Taiwan in 2021. Fire Safety Monthly, 111(4).
Retrieved from
http://monthly.nfa.gov.tw/article.php?id=2763 [in Chinese, semantic translation]
REffE R (2022) - FHPGESER (7)) @ = > BRI K KR o —MRESFFE © HEES - Bl
H :
https://www.3peo-
ple.com.tw/%E7%9F%A5%E8%AD%98/%E9%A0%90%E9%98%B2%E8%88%87%E6%90%B6%E6
%95%91-/%E5%85%ACY%E8%81%B7%E7%89%B9%E7%A8%AE%E8%80%83%E8%A9%A6-
%E4%B8%80%E8%88%ACY%E8%AD%AEY%ES%AF%IFY%ET%89%B9%E8%80%83-
%E6%B6%88%E9%98%B2%E8%AD%A6%ES%AF%IF/84f2cdce-d29a-46de-94f9-07¢c9df6c98d4
Liou, W. L. (2002). Prevention and rescue (5): 3. Special discussion on fires with smoke and heat flow.
General police special examination: Fire police. Retrieved from
https://www.3peo-
ple.com.tw/%E7%9F%A5%E8%AD%98/%E9%A0%90%E9%98%B2%E8%88%87%E6%90%B6%E6
%95%91-/%E5%85%ACY%E8%81%B7%E7%89%B9%E7%A8%AE%E8%80%83%E8%A9%A6-
%E4%B8%80%E8%88%ACYE8%AD%AEY%ES%AFY%IFYET7%89%B9%E8%80%83-
%E6%B6%88%E9%98%B2%E8%AD%A6%ES%AF%IF/84f2cdce-d29a-46de-94f9-07¢9df6c98d4 [in
Chinese, semantic translation]
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17.

18.

19.

20.

21.

BN AE R B LER (2002) - B BRALIEE g E5E - IE ¢
http://140.122.142.231/~chem/oldWWW/antiFire/03.htm

Department of Chemistry, National Taiwan Normal University. (2002). Physical and chemical properties
of smoke. Fire chemistry. Retrieved from

http://140.122.142.231/~chem/oldWWW/antiFire/03.htm [in Chinese, semantic translation]

Bsah (2006) o HR T AR 5 42 ] H B9 BRI BAORL 00l L BRES o BEAREGAAT T 0 93 - HLH -
http://www.fengtayeps.org.tw/paper.asp?page=2006&num=297 &num2=72

Huang, J. H. (2006). Discussion on the distribution of suspended particles in urban living space. Envi-
ronmental Protection Source, 93. Retrieved from http://www.fengtayeps.org.tw/pa-
per.asp?page=2006&num=297&num2=72 [in Chinese, semantic translation]

REIME R ERREE (2018) © fEHFERRTHE | KRR KLLEE MR PAAERT SPA  HY
H :

https://www.forest.gov.tw/forest-news/0061932

Forestry and Nature Conservation Agency. (2018). Aromatherapy can be enjoyed while walking! Come to
the National Forest Recreation Area for forest healing SPA. Retrieved from
https://www.forest.gov.tw/forest-news/0061932 [in Chinese, semantic translation]

A mE A Rl (2015) o PM2.5 2 2 A&l - HUH -
https://www.ccd.mohw.gov.tw/?aid=508&pid=0&page_name=detail &iid=496

Chest Hospital, Ministry of Health and Welfare. (2015). What is PM2.5? Health education information.
Retrieved from

https://www.ccd.mohw.gov.tw/?aid=508&pid=0&page_name=detail&iid=496 [in Chinese, semantic
translation]

BEAE (2009) o FORME LG RN FFIFH KB L 55 E A 7722 8 (R IH S -
BTEE AR - Bk -

Lu, S. J. (2009). The effect of field emission traits of carbon-nanotubes on the generation of negative air
ions (Unpublished master’s thesis). National Taiwan University, Taipei City, Taiwan. [in Chinese, seman-
tic translation]
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Design and Research of the
High-power Negative-air-ion Smoke Removal
Assisted Escape System in

Indoor Dense Smoke Environment

Chyi Gang Kuo® Yu Chi Yang™

Department of Architecture, Chaoyang University of Technology
* chyigang@cyut.edu.tw
** Hyacinth870212@gmail.com

Abstract

This study simulated the smoke environment of the fire site and set up a high-power negative-
air-ion (NAI) smoke removal array. By measuring the number of NAls and the change of PM2.5
particle concentration in the smoke, the unit efficiency of the smoke removal array to remove
PM2.5 suspended particles was calculated. This study used the residential stair hall as the experi-
mental site to detect the difference in the degree of NAI diffusion with or without wind assistance
to design an NAI smoke-removal-assisted escape system for indoor smoke environments. It is
expected to assist rescuers and escape people in obtaining cleaner air and clearer sight in a smoky
environment, increasing the golden escape time.

Keywords: Negative Air lon, Indoor Smoke Removal Design, Smoke Removal Efficiency,
Particulate Matter, Fire Escape Equipment.



