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「114 年度雲林縣推動室內空氣品質改善計畫」 

基本資料表 

甲、委辦單位 雲林縣環境保護局 
乙、執行單位 崑山科技大學 
丙、年  度 114 年度 計畫編號 114-005 
丁、專案性質 勞務類 
戊、專案領域 大氣空氣 
己、計畫屬性 □研究型計畫 ■一般委辦計畫 
庚、全程期間 114 年 1月～114 年 12 月 
辛、本期期間 114 年 1月～114 年 12 月 
壬、本期經費 新台幣 3,430 千元 

資本支出： 經常支出： 
土地建築：ˍˍ萬ˍˍˍ元 人事費 113 萬 9,000元 
儀器設備：ˍ  萬      元 業務費 144 萬 9,000元 
其  他：ˍˍ萬      元 材料費   萬      元 
 其 他 84 萬 2,000元 

癸、摘要關鍵詞 
室內空氣品質、二氧化碳、連續監測 
Indoor Air Quality (IAQ)、CO2、Continuous monitoring 

參與計畫人力資料：  
參與計畫 

人員姓名 

工作要項 

或撰稿章節 

現職與 

簡要學經歷 

參與時間 

(人月) 
聯絡電話及 e-mail 帳號 

許逸群 

計畫主持人 

統籌計畫執行、
對外溝通協調 

1.崑山科技大學環境
工程系副教授 

2.崑山科技大學永續
環境暨先進遙測研
究中心主任 

3.國立成功大學環境
工程學系博士 

3人月 
(06)205-952 

ychsu22#yahoo.com.tw 

葉建宏 

計畫經理 

報告撰寫及計畫
事務規劃控管及
設備維護管理 

1.崑山科技大學永續
環境暨先進遙測研
究中心計畫助理 

2.朝陽科技大學環境
工程與管理系學士 

12人月 
(05)532-1238#21 

YJH#jsene.com 

古家騏 

工程師 

各項現場量測、
設備操作及報表
填寫與資料彙整 

1.崑山科技大學永續
環境暨先進遙測研
究中心計畫助理 

2.靜宜大學資訊傳播
工程學士 

3人月 
(05)532-1238#21 

jiaci#jsene.com 

林羿伶 

工程師 

各項現場量測、
設備操作及報表
填寫與資料彙整 

1.崑山科技大學永續
環境暨先進遙測研
究中心計畫助理 

2.環球科技大學生物
技術系學士 

8人月 
(05)532-1238#21 

yiling#jsene.com 



許智堯 

工程師 

各項現場量測、
設備操作及報表
填寫與資料彙整 

1.崑山科技大學永續
環境暨先進遙測研
究中心計畫助理 

2.國立虎尾科技大學
多媒體設計系學士 

1人月 
(05)532-1238#21 

zhiyao#jsene.com 
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1) Completed indoor air quality inspections and outreach at 53 facilities, 

covering locations such as social welfare institutions (25 sites) and 

kindergartens (17 sites). 

2) Standard indoor air quality testing was conducted at five sites, 

including guidance-based testing for non-designated facilities such 

as social welfare institutions, kindergartens, and childcare centers, as 

well as routine inspections by the Environmental Protection Bureau. 

In addition, one designated facility was inspected, where pollutant 



levels were found to exceed the applicable standards. 

3) Calibration of the Environmental Protection Bureau’s existing direct-

reading monitoring instruments was completed, including one unit 

each for CO/CO₂ (TSI-7545), PM₁₀/PM₂.₅ (Met One 831), and TVOC 

(Mini RAE 3000). 

4) Fifteen newly leased indoor air quality continuous monitoring systems 

were installed across 16 competition venues (with shared deployment) 

for the 114th year (2025) National Games, providing monitoring 

coverage for 17 sporting events. 

5) Was responsible for the inspection, maintenance, and operation of 15 

newly leased and 13 existing indoor air quality continuous 

monitoring systems of the Environmental Protection Bureau during 

the monitoring period, including one round of maintenance and 

cleaning, as well as one calibration and comparison with direct-

reading monitoring instruments for each system. 

6) Provided Indoor Air Quality Continuous Monitoring System (CIMS) 

services by integrating and network-connecting all managed indoor 

air quality monitoring devices to centrally oversee system operations. 

Monitoring data were collected via cloud servers, consolidated, and 

bridged for display through mobile applications and web-based 

platforms. 

7) In 2025, a total of 22 facilities within the jurisdiction received 

guidance and obtained the Indoor Air Quality Self-Management 

Certification, including 10 facilities awarded the Excellent Level and 

12 the Good Level. In addition, a recognition and outreach briefing 

was held to commend non-designated facilities that received the 

certification. 

8) Assisted in the maintenance and management of Yunlin County’s 

Indoor Air Quality communication platform groups and the Yunlin 

County Indoor Air Quality Information Website, as well as 

supporting outreach and public awareness activities through events 



and social media platforms. 

9) In accordance with the “2025 Performance Evaluation Program for 

Environmental Protection of Special Municipalities and County 

(City) Governments,” a full score was achieved in the indoor air 

quality evaluation based on self-assessment results. 
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2.2.4  

 

2.2.3   

   

(CO2)  1,000 ppm( ) 

(CO)  9 ppm( ) 

(HCHO)  0.08 ppm( ) 

(TVOC

) 

 0.56 ppm( ) 

(Bacteria)  1,500 CFU/m3( / ) 

(Fungi)  

1,000 

1.3

 

CFU/m3( / ) 

(μm)

(PM10) 

 

 
75 μg/m3( / ) 

•

(μm) (PM2.5) 

 

 
35 μg/m3( / ) 

(O3)  0.06 ppm( ) 

1.  

    2.  

    3.  

    4. (TVOC )  

(Benzene) (Carbon tetrachloride) ( )(Chloroform) 1,2-

(1,2-Dichlorobenzene) 1,4- (1,4-Dichlorobenzene) (Dichloromethane)

(Ethyl Benzene) (Styrene) (Tetrachloroethylene) (Trichloroethylene)

(Toluene) ( )(Xylenes)  

    5.  
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2.2.4   

   
 

( ) 

2.5

(μm)

PM2.5 

NIEA 

A205.11C 

(PM2.5)

-  

101/12/28 

( 28 /

16 ) 

10

(μm)

PM10 

NIEA 

A206.11C -  
108/04/30 

(30 ) 

NIEA 

A208.13C 

(PM10)

-  
105/12/09 

(15 ) 

(O3) 
NIEA 

A420.12C 

 

-  
105/01/04 

(28 ) 

(CO) 
NIEA 

A421.13C 

 

-  
105/01/04 

(30 ) 

(CO2) 
NIEA 

A448.11C 

 

-  
102/01/30 

(19 ) 

(HCHO) 
NIEA 

A705.12C 

 

- DNPH

 

105/12/14 

(14 ) 

(TVOC) 

NIEA 

A715.16B 

 

- /

 

110/01/05 

(5 ) 

(Bacteria) 
NIEA 

E301.15C 
 105/12/19 

(17 ) 

(Fungi) 
NIEA 

E401.15C 
 106/01/10 

(16 ) 

: https://www.moenv.gov.tw/nera/6793F52F9E4C7A88 ( 114 11

13 )  
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2.2.5 110 7 2
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110 7 2

 

 

( )  

( ) (

)  

 

( )  

( )

 

( )

 

( )  

 

( )

 

( )

 

( )
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2.3  

1980

 

 

US 

EPA ASHRAE.AHAM

2

Building Air Quality-a guide 

for building owners and facilities managers

1989 1993

(BASE)

 

( )

 

( )

 

( )  

( )

 

(ASHRAE, the 

American Society of Heating, Refrigerating and Air-conditioning 

Engineers headquarters) (OSHA, 

Occupational Safety and Health Administration)

(NIOSH, Nationail Institute of Occupational Safety and Health)
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1990 (Sick 

House)

JIS ISO  

2003

(Sickhouse Consultants Association)

 

( )  

( )  

( )  

(MHLW)

2022

4 1 10 ppm 6 ppm

17 28 18 28  

 

1989

1992

Legionella Bacteria
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1996

( ) ( )

2009 SS 553 SS 554

 (AC)  (MV) 

2016

2021 SS 554

2025 (

) ( ) 

 

 

1998

2003

(Excellent) (Good)

2019 7 1

 

/

(Hong Kong Green 

Organization Certification)2021

 

 

(MCEE) 2003 3

(Indoor Air Quality Management Act)
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23

(PM10)

(PM2.5) (CO2) HCHO(formaldehyde) (Bacteria)

(CO)6 5

(NO2) (Radon) TVOC (Asbestos)

( )  

/

2020  

 

2003

GB/T 18883-2002

( )

2022 7 GB/T18883-2022

2002 2023 2  

(GB37488-2019)

2019 11
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2.3.1 2.3.2  

 

2.3.1   

 

 
  /  

 

 

   

   

  
 

(Indoor air quality management Act) 

   

 

 

   

   

   

  

(IAQ Tools for Schools Program) 

 

(Building Air Quality  A Guide for Building Owners and 

Facility Managers) 
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2.3.2  /  

 

 
    

 
 

 

(

)   

CO2(ppm) 
1,000-

8hr 
 1,000 

+700 
800 1,000 1,000-1hr 

1,500 

(1,000 ) 

CO(ppm) 9-8hr 
9-8hr 

35-1hr 
6 9 1.7 6.1 10-1hr 

10((mg/m3) 

( 8.7 ppm) 

O3(ppm) 
0.06-

8hr 

120(ppb) 

(0.12ppm) 

-1hr 

 0.05 0.025 0.061 0.06 
0.16((mg/m3) 

( 0.082 ppm) 

HCHO(ppm) 
0.08-

1hr 

400(ppb) 

(0.4ppm) 
0.08 0.08 

0.024-30 

minute 

0.081-

30 

minute 

80 
0.1((mg/m3) 

( 0.082 ppm) 

TVOC(ppm) 
0.56-

1hr 
  1.0 

0.087-30 

minute 

0.261-

30 

minute 

400 0.6((mg/m3) 

PM10(μg/m3) 75-24hr 150-24hr 150 
(PM4.0) 

50(mg/m3) 
20 100 

75-24hr(

) 
150 

PM2.5(μg/m3) 35-24hr   37.5(mg/m3)   35-24hr 
 

NO2(ppm)       0.05-1hr 
 

SO2(ppm)  0.14-24hr      
 

Pb(μg/m3)  
1.5(mg/m3) 

-3month 
     

Rn(Bq/m3)     150 167 148-8hr 
400((mg/m3) 

( 44 ppm) 

(CFU/m3) 
1,500 

 
  1,000 500 1,000 800-200L 1,500 

(CFU/m3) 
1,000 

 
  500   500  

Temp( )  23.5~27 

20~24 

18~28 23~25    
26~28 

16~20 

RH(%)  
 30~80 

 30~55 
40~70 70    40~65 

Air 

velocity(m/s) 
 0.5 <0.3    

0.5 

(0.3 ) 
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2.4  

2.4.1  

100

 

103 1 23

5

10

2.4.1 106 1 11

114 11

17 2.4.2

102 111

102 109

 

108

110 113

114 M-STAR KTV

- Wrold Gym

27  

10

109
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114  

14 114

~

2.4.3 114 10

(CO2)

11

2.2.6  

 

2.4.1   

 
    

 

1 
 

10201110038  

 

CO2 

HCHO 

 

PM10 

2 10201110039  

3  10203110014 

 

4 

 

10401110014 
 ( )

 

CO2 

HCHO 

PM10 

5 10401110053  

6 10402110011  

7 10403110011  

8 
 

10501110018 -  

( )

 

CO2 

CO 

HCHO 

PM10 
9 

 

11004110043  

 
10 11004110079  
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1 

 

20203110001  

 

CO2 

HCHO 

 

PM10 

2 20203110002  

3 20203110003  

4 20203110004 
-

 

5  20502110001 
 

 

 

CO2 

CO 

HCHO 

PM10 

6 

 

20302110001 
( ) 

( )

 

CO2 

CO 

HCHO 

 

PM10 

7 20302110002 
( ) 

8 20302110003 
 

9 20302110005  

10 

 

20903110001  
(KTV)

 

CO2 

CO 

HCHO 

PM10 
11 20903110002 

M-STAR  

KTV 

12 

 

 

20701110001 
 

 

 

CO2 

 

HCHO 

PM10 

13 20702110001  

14 20702110002 
Wrold Gym

 

15  21004110002  

 CO2 

CO 

HCHO 

PM10 

16 

 

20901110002  

 
17 20901110003  
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2.4.3   

 

( ) 

 
 

 

 

 

   

 

 

 104/05/07 112/02/08 112/01/10 108/10/28  

 114/11/27 114/10/01 114/08/25 106/06/19  

 113/04/03 113/08/08 113/07/04 108/11/27  

 106/06/22 113/06/11 113/07/08 109/04/29  

 111/10/12 112/05/10 112/04/18 108/10/29  

 104/07/09 113/12/05 113/12/02 108/09/23  

 113/03/08 114/05/16 114/05/12 107/10/18  

 104/06/29 112/03/20 112/03/07 108/08/29  

 111/03/14 114/04/18 114/03/03 108/07/30  

 104/10/07 111/12/05 111/12/21 106/06/19  

 106/08/02 113/11/11 113/11/11 107/05/04  

 113/07/01 113/10/25 113/08/29 106/10/11  

 106/10/31 114/09/16 114/09/16 108/11/26  

 106/12/27 112/11/10 112/09/26 106/10/11  

 106/12/27 112/10/31 112/09/25 106/08/15  

 106/12/12 113/04/24 113/04/18 114/10/08 
 

(CO2) 

 106/09/27 112/08/24 112/09/25 107/06/28  

 106/12/08 112/12/27 112/11/22 108/05/17  

 114/11/03 114/05/20 114/05/20 108/07/29  

 113/08/29 114/09/11 114/10/13 109/10/09  

 113/09/18 111/06/10 114/08/17 111/05/07  

 107/01/02 112/11/21 112/11/22 106/09/26  

 111/12/28 114/04/24 114/03/13 109/08/22  

 114/05/28 114/07/24 114/07/24 -  

M-STAR KTV 114/02/21 ( ) 

 114/05/06 ( ) 

World Gym  114/10/29 114/09/16 ( ) 

114 12 20   
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2.4.2  

114

371 110

265

110 167

2.4.4

 

 

2.4.4  110-114  

    
 

( ) 

 

( ) 

1  167 69 

2  21 21 

3  2 2 

4  62 62 

5  13 13 

6  20 20 

7  2 1 

8  7 1 

9  21 5 

10  40 1 

11  10 0 

12  1 0 

13  4 0 

 371 195 
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2.4.3  

101 11 12

1010103226

101 11 21

2.4.5

 

 

 

 

 

 

  

 

 

2.4.5   

  

 
 

1.  

2.  

3.  

4.  

5.

 

6.  

7.  
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1.  
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1.
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3.

 

4.  

 
 

 

 

 

 

 

1.
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1.  
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1.  

2. ( )  

 
 

 

1.  

2. ( )

 

 
 

 

1.  

2.

 

 
 

 

1. ( )

 

2.  

https://iaq.moenv.gov.tw/indoorair/ 
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6

103 1 23

( )

106 1 11
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6  
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2.5.2   
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4.
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7.

CO2

 

8.

 

9.
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5.

 

6.
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2.5.8   
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Syndrome)  
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350 420 ppm
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3.1.7   

      /    /      

________________ 

  

 
CO2 (ppm) CO(ppm) PM2.5 (μg/m3) PM10 (μg/m3) TVOC(ppm)  

 (℃)  (%) 

 

 

 
 

CO2 

(ppm) 

CO 

(ppm) 

PM2.5 

(μg/m3) 

PM10 

(μg/m3) 

TVOC 

(ppm) 

 

 

 

(%) 
 

          

01          

02          

03          

04          

05          

06          

07          

08          

09          

10          

11          

12          

13          

14          

15          
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3.1.3  

PM2.5 PM10

3.1.8  

3.1.9 3.1.10

 

 

3.1.8   

�

08:00~12:00  

13:30~18:00 

1.

PM2.5 PM10  

2.
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3.1.9   

1.  

2.    

3.  

4.  

5.  

  ________________________________________ 

6.  

  ________________________________________ 

7.

1. PM2.5 PM10  

2.  
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3.1.10   
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________________ 

  

 
CO2 (ppm) CO(ppm) PM2.5 (μg/m3) PM10 (μg/m3) TVOC(ppm) 

 (℃)  (%) 
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(ppm) 

CO 

(ppm) 

PM2.5 

(μg/m3) 

PM10 

(μg/m3) 

TVOC 

(ppm) 

 

(℃) 

 

(%) 
 

          

01          

02          

03          

04          

05          

06          

07          

08          

09          

10          

11          

12          

13          

14          

15          

   

1.    

  2.       
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3 1
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2
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3.2.1  ( )  

 

 

3.2.2  ( )  
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3.2.1   

                                                  

    

 

 

   

        

 

 

(
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β   

�10 %  
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3.2.2   

    

 

 

 

 

 

 

 

 

 

 

 

 

 NIEA A448.11C  

 NIEA A421.13C  

 NIEA A705.12C 
DNPH

 

(TVOC) 
NIEA A715.16B 

 

 

 NIEA E301.15C  

 NIEA E401.15C  

PM10 NIEA A206.11C  

PM2.5 NIEA A205.11C  

 NIEA A420.12C  

   

   
1. https://www.nera.gov.tw/zh-tw.html  

2. 114 12 20  

  

3.2.3   

    TVOC  PM
10

 PM
2.5

 

 
NIEA 

A448.11C 

NIEA 

A421.13C 

NIEA 

A420.12C 

NIEA 

A715.16B 

NIEA 

A705.12C 

NIEA 

A206.11C 

NIEA 

A205.11C 

 Thermo/410i API / 100A API / 400A 
Agilent 

GC6890 

HPLC/ 

1100 

Met One/ 

E BAM 

POLLTECH 

PEMADS 10 

 
0-2,000 

ppm 

0~100 

ppm 

0.00~0.50 

ppm 

0.003-10 

ppm 

0.001-50 

ppm 

300 μg/m
3

24

PM10

 

200 μg/m
3

24

PM2.5

 

 
±1.0  

of reading 
<1% of FS <1% of FS N/A N/A ±8μg/m

3
 N/A 

 0.1 ppm 0.1ppm 0.1ppb N/A N/A 1μg/m
3
 N/A 

 90  10  10  N/A N/A 60  N/A 

: N/A  

  



114  

3-24                                                                  

3.3 

 

PM10/PM2.5 (MetOne 831)

(Mini RAE 3000) / (TSI-7545)

3.3.1  

1

2

3

 

 

 
PM10/PM2.5 (MetOne 831) 

 
(Mini RAE 3000) 

 
/ (TSI-7545) 

3.3.1   
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3.4  

110

114 110

114

 

114 15

 

15

 

PM2.5

400 ppm 5,000 ppm 1 ppm PM2.5

1 μg/m3 500 μg/m3 0.1 μg/m3

3.4.1  

-

15
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APP

APP 114

 

 

 

3.4.1   

 

3.5  

114 15

13

13

3.5.1

3.5.1 15

 

1
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3.5.2

3.5.2 (CO2)

(PM2.5)  

 

3.5.1  13  
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3.5.1   

 

  

  

3.5.2   
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3.5.2   

       

    

.  

    1.  □ □  

    2.  □ □  

    3.  □ □  

4.  □ □  

. ( ) 

    1.  □ □  

    2. /  □ □  

3. CO2 PM2.5  □ □  

4.  □ □  

. ( ) 

    1. ?( )  □ □  

    2.CIMS  □ □  

3.  □ □  

.  

 

  -    

CO2     

PM2.5     

     

CO2 (ppm)     

PM2.5 (μg/m3)     

CO2 70 ppm or 10% of Reading  

PM2.5 10 μg/m3 or 10% of Reading  
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3.6 CIMS (Continuous 

IAQ Monitoring System) 

CIMS(Continuous IAQ 

Monitoring System)

3.6.1 3.6.2 CIMS

3.6.1  

114 CIMS 13

114 15

CIMS

APP

 

 

3.6.1   

   

 

(CO2) 

1,000 ppm 

( ) 

1.

 

2. (

) 

3.

 

4.

 

5.  
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3.6.2   

 

3.6.1  CIMS  

   

(PM2.5) 

35 μg/m3 

( ) 

1.

 

2.

 

3. (PM2.5)

 

4.

 

5.
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3.7  

3.7.1  

3.7.1

 

 

1.

2.

3.

1.

2.

3.

 

3.7.1   
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3.7.2  

114 114

 

112 3.7.2

 

 

 

3.7.2  112  

  



114  

3-34                                                                  

3.8  

3.8.1  

111

( 3.8.1)

 

 

 

 

 

 

 

 

 

3.8.1   

 

3.8.2  

103 5 ( 3.8.2)

3.8.3  
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Q&A 
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3.8.2   
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 Q&A
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114 ( )

114

3.8.1  

 

3.8.1  114  

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 (3 ) 

( )

( )

 

1. 30

30 100 100  

2. ( )

2  

(1) 1 3  

(2) 2 10  

(3) 3 20  
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3. (

) (

) 40% 1  

 

( ) (0.5 ) 

5

-

114 12 15 -

 

 

3.9  

 

114

15

 

APP QR Code
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4.1  

114 53

(57 )

8 (9 ) 1 (2 )

1

25 (27 ) 1 17

 

 

8 (9 )

91

1,486 ppm (1,000 ppm)

TVOC 0.8 ppm TVOC (0.56 

ppm)  

TVOC

1,447 ppm (1,000 ppm)

TVOC 0.2~1.1 ppm (0.56 ppm)

PM10  

114

24
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4 4

PM2.5 PM10 TVOC

0.1 ppm 0.4 ppm

0.56 ppm

TVOC 7

TVOC 0.1 ppm ND  

PM2.5 PM10 TVOC
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114 25 (27 )

139 903 ppm

0.2 ppm PM2.5 95.4 μg/m3 PM10

157.6 μg/m3 TVOC 0.3 ppm  

397 ppm 903 ppm

1,000 ppm

( )

 

0.2 ppm

9 ppm

 

( )

PM2.5 95.4 μg/m3 PM2.5 35 μg/m3

PM10 157.6 μg/m3 PM10 75 μg/m3

PM10&2.5

PM2.5 8.4 μg/m3 PM10 22.1 

μg/m3 PM2.5 PM10
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PM2.5 47.6 μg/m3 PM2.5 35 

μg/m3

PM2.5 24.8 

μg/m3  

TVOC  0.1 ppm 0.3 ppm

0.56 ppm
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390 ppm 980 ppm 1,000 

ppm

 

0.8 ppm

9 ppm

 

PM2.5 7.4 μg/m3 34.9 μg/m3

35 μg/m3

38.9 μg/m3

 

PM10 15.3 μg/m3 74.4 μg/m3

75 μg/m3

76.6 μg/m3

 

TVOC 0.1 ppm

ND TVOC 0.1 ppm

0.4 ppm 0.56 ppm

TVOC

4.1.3 4.1.3
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4.1.3   
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TVOC

9 ppm  

PM2.5 PM10

PM2.5 PM10

114

4.1.4 4.1.8  

 

 

4.1.4  CO2 (1/3)  
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4.1.4  CO2 (2/3) 

 

4.1.4  CO2 (3/3)  
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4.1.5  CO  

 

4.1.6  PM2.5 (1/3)  
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4.1.6  PM2.5 (2/3) 

 

4.1.6  PM2.5 (3/3)  
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4.1.7  PM10 (1/3) 

 

4.1.7  PM10 (2/3)  
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4.1.7  PM10 (3/3) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

4.1.8  TVOC   



114  

4-22                                                                

4.2  

5

1 1

1 1

2
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4.2.1

4.2.1  
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4.2.1   

 

  

 

CO2 

( ) 

CO 

( ) 

HCHO 

( ) 

 

( ) 

PM10 

( ) 

 800 ppm 2 ppm 0.03 ppm 800 CFU/m3 50 μg/m3 

 1,000 ppm 9 ppm 0.08 ppm 1,500 CFU/m3 75 μg/m3 

 114/04/07 523 ppm 0.3 ppm ND 119 CFU/m3 8 μg/m3 

 114/08/20 975 ppm - < 0.0213 ppm 1,042 CFU/m3 12 μg/m3 

 114/10/13 572 ppm - <0.0213 ppm 437 CFU/m3 16 μg/m3 

ND  

 

  

  

  

4.2.1   



114  
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114

114 5

( )

 

(1,000 ppm)

PM10  

114 10 8 9

1,082 ppm

(1,000 ppm)

114 11 17

115 2 20

4.2.2

4.2.2  

 

4.2.2   

 

 
 

 

CO2 

( ) 

CO 

( ) 

HCHO 

( ) 

 

( ) 

PM10 

( ) 

 1,000 ppm 9 ppm 0.08 ppm 1,500 CFU/m3 75 μg/m3 

 800 ppm 2 ppm 0.03 ppm 800 CFU/m3 50 μg/m3 

 114/05/12 774 ppm - < 0.0214 ppm - 14 μg/m3 

 
114/10/08 1,082 ppm 0.7 ppm < 0.0213 ppm 1,322 CFU/m3 13 μg/m3 

ND  
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4.2.2   
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113

4.2.3  

 

4.2.3   

 

4.2.4  

 

4.2.4   
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113 1,389 CFU/m3 304 CFU/m3

78.1% 113

1,473 CFU/m3 483 CFU/m3

67.2%

4.2.3

4.2.5  

 

4.2.3   

 

4.2.5   

  

 

 

 

 

CO2 

( ) 

HCHO 

( ) 

PM10 

( ) 

 

( ) 

 1,000 ppm 0.08 ppm 75 μg/m3 1,500 CFU/m3 

 800 ppm 0.03 ppm 50 μg/m3 800 CFU/m3 

 

113/10/21 577 ppm < 0.0213 ppm 25 μg/m3 1,389 CFU/m3 

114/05/13  304 CFU/m3 

 

113/10/22 582 ppm < 0.0216 ppm 15 μg/m3 1,473 CFU/m3 

114/04/08  483 CFU/m3 
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114

4.2.4  

 

4.2.4   

1. ( )  
2. 114.12.31   

 
 

 
 

 
 

-  
 

 

1  104  113  -112  112  

2  114  (116 ) -114  114  

3  113  (115 ) -113  113  

4  106  113  -113  113  

5  111  113  -112  112  

6  104  114  -113  113  

7  113  (115 ) -114  114  

8  104  113  -112  112  

9  111  113  -114  114  

10  104  113  -111  111  

11  106  113  -113  113  

12  113  (115 ) -113  113  

13  106  114  -114  114  

14  106  113  -112  112  

15  106  113  -112  112  

16  106  113  -113  113  

17  106  114  -112  112  

18  106  113  -112  112  

19  107  113  -112  112  

20  114  113  -114  114  

21  111  113  -114  114  

22  113  (115 ) -114  114  

23  113  (115 ) -114  114  

24  114  (116 ) -114  114  

25 M-STAR KTV 114/02/21 ( ) 

26  114/05/06 ( ) 

27 World Gym  114  (116 )  
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4.3 

 

CO/CO2(TSI-7545) PM10/PM2.5 (MetOne 

831) TVOC(Mini RAE 3000)

4.3.1

4.3.1  

 

4.3.1   

 

4.3.1   

   

CO/CO2(TSI-7545) 2024/02/06 2025/03/26 

PM2.5/PM10 (MetOne 831) 2024/02/12 2025/02/26 

TVOC(Mini RAE 3000) 2024/02/16 2025/02/27 
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4.4  

 

114 114

10 18 23

15

4.4.1 114
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4.4.2  -   
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16 17

15

16

114 9 2 15

114 9 5

4.4.2 4.4.3  

 

4.4.2   

  -   
 

 

1  -  09/27-09/29 09/18 

2  -  10/19-10/22 09/23 

3  -  10/18-10/22 09/23 

4  -  10/18-10/23 10/01 

5 3x3  -  10/18-10/23 10/02 

6  -  10/18-10/22 10/07 

7  -  10/19-10/22 10/08 

8  -  10/19-10/22 10/09 

9  -  10/13-10/17 10/09 

10 
 

 
-  10/19-10/23 10/13 

11 ( ) 
-  

10/14-10/15 
10/13 

12  10/18-10/22 

13  -  10/19-10/22 10/15 

14  -  10/18-10/22 10/15 

15  -  10/18-10/22 10/15 

16  -  10/17-10/22 10/16 

17 
 

 
-  10/19-10/23 10/18 
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4.4.3   
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114

APP

APP APP

4.4.4  

 

 

  
4.4.4  APP-  

 



114  

4-36                                                                

APP

114

APP

4.4.5 4.4.6  
 

  
4.4.5   
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4.5  

15 114

16

 

13

13

 

1

/

4.5.1

4.5.1  

 

4.5.1  (1/2) 

  
 

CO2  

(ppm) 

PM2.5  

(μg/m3) 

1 01/16  -10 -1.7 

2 02/18  12 -1.6 

3 03/19  24 1.3 

4 04/16  -32 -2.7 

5 04/25  14 0.6 

6 05/22  39 1.6 

7 06/11  39 -0.1 

8 06/11  -3 -1.3 

1.CO2 70 ppm or 10% of Reading  

 2.PM2.5 10 μg/m3 or 10% of Reading  
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4.5.1  (2/2) 

 

  

  
 

CO2  

(ppm) 

PM2.5  

(μg/m3) 

9 07/24  45 -2.1 

10 07/24  28 2.7 

11 09/18 ( ) 9 2.4 

12 09/23 ( ) 18 -1.6 

13 09/23 ( ) 29 -2.7 

14 09/24  -17 0.6 

15 09/24  45 -1.4 

16 10/02 (3x3 ) 16 0.2 

17 10/03 ( ) 6 0.5 

18 10/07 ( ) -4 0.5 

19 10/07 ( ) 10 -0.7 

20 10/09 ( ) 23 -1.1 

21 10/09 ( ) 20 -0.8 

22 10/13 ( ) 0 -1.0 

23 10/13 ( ) -18 -0.5 

24 10/15  20 1.6 

25 10/15 ( ) 11 0.7 

26 10/15 ( ) 6 1.5 

27 10/16 ( ) -7 1.2 

28 10/18 ( ) 21 0.7 

29 12/5  21 -2.4 

1.CO2 70 ppm or 10% of Reading  

 2.PM2.5 10 μg/m3 or 10% of Reading  
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4.5.1  (1/2) 
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4.5.1  (2/2) 
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4.6 CIMS(Continuous 

IAQ Monitoring System) 
CIMS(Continuous IAQ 

Monitoring System)

114 15

CIMS(Continuous IAQ 

Monitoring System) 4.6.1 4.6.5  

 

4.6.1  CIMS  
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4.6.4  CIMS  

 
 

 

 

 

 

 

 

 

 

 

 

 

 
4.6.5  CIMS   
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CIMS 13

APP

4.6.6

4.6.7

 

 

 

 

 

 

 

 

 

 

 
 
 

4.6.6  APP-  
 

4.6.7   
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13  

CIMS

13

99.0%

PM2.5 4.6.1

 

 

4.6.1  13  

 

  
  

CO2 

 

PM2.5 

 
 

1  99.2 % 99.2 % 99.2 % 

2  99.2 % 99.2 % 99.2 % 

3  99.2 % 99.2 % 99.2 % 

4  99.2 % 99.2 % 99.2 % 

5  99.2 % 99.2 % 99.2 % 

6  99.2 % 99.2 % 99.2 % 

7  99.2 % 99.2 % 99.2 % 

8  99.1 % 99.2 % 99.2 % 

9  99.1 % 99.0 % 99.1 % 

10  99.2 % 99.0 % 99.1 % 

11  99.0 % 99.0 % 99.0 % 

12  99.4 % 97.2 % 98.3 % 

13  98.4 % 99.2 % 98.1 % 

 99.1 % 98.9 % 99.0 % 
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13

(CO2)

( 1,000 ppm)

(CO2)

 

(CO2)

4.2

114 10 8 9

(CO2) 1,082 ppm

(1,000 ppm)

114 11  

(CO2)

( )

13

(CO2) 4.6.2  
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4.6.2  13 CO2  

( ) 1  2  3  4  5  6  7  8  9  10  11  12   

 
9 14 14 18 19 18 18 18 21 21 21 22 213 

 
3 9 11 12 19 18 20 19 21 17 7 10 166 

 
1 0 11 8 1 5 17 2 0 0 8 7 60 

 0 0 1 0 1 0 0 0 0 0 0 1 3 

 
0 0 1 0 1 0 0 0 0 0 0 1 3 

 
0 0 0 0 0 0 0 0 1 2 0 0 3 

 0 0 0 0 0 0 0 1 0 0 0 0 1 

 
0 0 1 0 0 0 0 0 0 0 0 0 1 

 
0 0 0 0 0 0 0 0 0 0 0 0 0 

 
0 0 0 0 0 0 0 0 0 0 0 0 0 

 0 0 0 0 0 0 0 0 0 0 0 0 0 

 
0 0 0 0 0 0 0 0 0 0 0 0 0 

 
0 0 0 0 0 0 0 0 0 0 0 0 0 
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13

(PM2.5)

( 35 μg/m3)  

(PM2.5)

8

(PM2.5)

 

(PM2.5)

13 (PM2.5)

4.6.3  
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4.6.3  13 PM2.5  

( ) 1  2  3  4  5  6  7  8  9  10  11  12   

 
3 3 1 0 0 0 0 0 0 0 0 1 8 

 4 1 1 0 0 0 0 0 0 0 0 0 6 

 
1 0 1 0 0 0 0 0 0 0 0 0 2 

 
1 1 0 0 0 0 0 0 0 0 0 0 2 

 
1 0 0 0 0 0 0 0 0 0 0 0 1 

 
0 0 0 0 0 0 0 0 0 0 0 0 0 

 
0 0 0 0 0 0 0 0 0 0 0 0 0 

 
0 0 0 0 0 0 0 0 0 0 0 0 0 

 0 0 0 0 0 0 0 0 0 0 0 0 0 

 
0 0 0 0 0 0 0 0 0 0 0 0 0 

 
0 0 0 0 0 0 0 0 0 0 0 0 0 

 0 0 0 0 0 0 0 0 0 0 0 0 0 

 
0 0 0 0 0 0 0 0 0 0 0 0 0 
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17  

114 16 17

(CO2) PM2.5

99.7 % ( ) (

)

100 % 4.6.4  

 

4.6.4   

 ( )  
CO2 

 

PM2.5 

 
 

1 ( ) 09/27-09/29 100 % 100 % 100 % 

2 ( ) 10/19-10/22 100 % 100 % 100 % 

3 ( ) 10/18-10/22 100 % 100 % 100 % 

4 ( ) 10/18-10/23 100 % 100 % 100 % 

5 (3x3 ) 10/18-10/23 100 % 100 % 100 % 

6 ( ) 10/18-10/22 100 % 100 % 100 % 

7 ( ) 10/19-10/22 100 % 100 % 100 % 

8 ( ) 10/19-10/22 100 % 100 % 100 % 

9 ( ) 10/13-10/17 100 % 100 % 100 % 

10 ( ) 10/19-10/23 100 % 100 % 100 % 

11 ( ) 10/14-10/15 100 % 100 % 100 % 

12 ( ) 10/18-10/22 100 % 100 % 100 % 

13 ( ) 10/19-10/22 100 % 100 % 100 % 

14 ( ) 10/18-10/22 100 % 100 % 100 % 

15 ( ) 10/18-10/22 100 % 100 % 100 % 

16 ( ) 10/17-10/22 98.8 % 98.8 % 98.8 % 

17 ( ) 10/19-10/23 96.7 % 96.7 % 96.7 % 

 99.7 % 99.7 % 99.7 % 
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(CO2) ( 4.6.8)

( ) (CO2)

( 1,000 ppm)

2,200 ppm

 

 

 

 
4.6.8  CO2 (1/2) 
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4.6.8  CO2 (2/2) 

 
(PM2.5) (

4.6.9) (PM2.5) (

35 μg/m3)

(PM2.5)

PM2.5 (CO2)

(PM2.5)

(CO2) (PM2.5)
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4.6.9  PM2.5  

 

114 IAQ
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IAQ 4.6.10  

 

  

  
4.6.10  IAQ  
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4.7  

4.7.1  
110 7 2

 

114 1 12

4 7 6 5 114

22

85 114

4.7.1 4.7.1  

 

4.7.1  114  

- ND  

   

 

CO2 

(ppm) 

CO 

(ppm) 

HCHO 

(ppm) 

Bacteria 

(CFU/m3) 

PM10 

(μg/m3) 

 800 2.0 0.03 800 50 

1 

 

 

 774 - < 0.0214 - 14 

2  728 0.6 0.011 - 12 

3  717 - < 0.0213 137 5 

4  641 - < 0.0213 386 15 

5 

 

 

 

 613 0.2 < 0.02 767 13 

6  582 - < 0.0216 483 15 

7  582 0.4 < 0.0093 325 7 

8  577 - < 0.0213 304 25 

9  540 0.3 0.016 611 17 

10  523 0.3 ND 119 8 
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4.7.2  114  

- ND  

  

   

 

CO2 

(ppm) 

CO 

(ppm) 

HCHO 

(ppm) 

Bacteria 

(CFU/m3) 

PM10 

(μg/m3) 

 1,000 9.0 0.08 1,500 75 

1 

 

 

 980 0.4 < 0.0137 - 22 

2  895 - 0.011 - 12 

3  649 - < 0.02 1,333 32 

4  606 - 0.007 - 51 

5  589 - 0.06 137 5 

6  561 - 0.04 882 9 

7  530 0.2 ND - 9 

8 

 

 

 

 975 - < 0.0213 1,042 12 

9  585 - 0.013 641 55 

10  580 0.1 < 0.02 1,399 13 

11  480 0.3 <0.005 41 74 

12  439 0.2 < 0.005 65 59 
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4.7.1    
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4.7.2  

 

114 12 18 4

114

6 5

27 28

4.7.2  
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4.8  

4.8.1  
111

CIMS

4.8.1  

114 12 53

58 4.8.1

4.8.2 114 181

90 %

 

 

4.8.1   



114  

4-62                                                                

4.8.1   

    

1  28 Worle Gym  

2  29  

3 M-STAR KTV 30  

4  31  

5  32  

6  33  

7  34  

8  35  

9  36  

10  37  

11  38  

12  39  

13  40  

14  41  

15  42  

16  43  

17  44  

18  45  

19  46  

20  47  

21  48  

22  49  

23  50  

24  51 ( )  

25  52  

26  53  

27  53 58  
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4.8.2  

4.8.3  

 

4.8.3     
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4.8.3 LED  
LED

108 3 25

PM2.5 PM10

 

114

4.8.4

 

 

  

  

  

4.8.4  LED  



114  
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4.8.4  

4.8.5  

 

    

  

 

4.8.5   
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4.8.5  
114

10 47 589 

ppm 0.1 ppm ND PM2.5

22.9 μg/m3 PM10 51.5 μg/m3

TVOC 0.1 ppm 4.8.6

4.8.2  

PM2.5 PM10

 

 

 

  

  

4.8.6    



114  

4-68                                                                

4.8.2   

1. TVOC 0.1 ppm ND <0.1 ppm  

2. #  

3. 1,000 ppm 9 ppm

PM2.5 35 μg/m3 PM10 75 μg/m3 TVOC 0.56 ppm  

 

21 113

969 ppm 0.9 

ppm PM2.5 14.8 μg/m3 PM10 36.2 μg/m3

TVOC 1.6 ppm 4.8.7

4.8.3  

Muscle Ftiness 969 

ppm

(1,000 ppm)

 

TVOC Muscle Ftiness TVOC

1.6 ppm TVOC

 
 

 

( ) 

CO2 

(ppm) 

CO 

(ppm) 

PM2.5 

(μg/m³) 

PM10 

(μg/m³) 

TVOC 

(ppm) 

 08/15 485 ND 13.0 26.3 ND 

 08/18 494 ND 16.3 43.6 ND 

 08/18 419 ND 16.1 35.0 ND 

 08/18 492 ND 13.7 25.3 ND 

 08/19 532 ND 22.9 51.5 ND 

 08/19 513 ND #127.3 #276.6 ND 

World GYM  08/20 589 ND 3.5 5.8 0.1 

 08/21 567 ND 12.0 29.3 ND 

 08/21 422 ND 4.3 9.0 ND 

 08/21 435 ND 6.9 17.5 ND 
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(0.56 ppm)

TVOC

 

World Gym

0.9 ppm (9 ppm)

 

PM2.5 PM10 Muscle Ftiness PM2.5

14.8 μg/m3 (35 μg/m3) PM10

36.2 μg/m3 (75 μg/m3)

 

 

4.8.7   

  

  



114  

4-70                                                                

4.8.3   

 
 

 

( ) 

CO2 

(ppm) 

CO 

(ppm) 

PM2.5 

(μg/m³) 

PM10 

(μg/m³) 

TVOC 

(ppm) 

Muscle Fitness  8/15 700 ND 13.0 23.0 1.4 

Muscle Fitness  8/15 969 ND 8.7 22.0 1.0 

 8/18 696 ND 11.3 20.4 0.2 

 8/18 458 ND 10.9 24.9 ND 

 8/18 482 ND 7.0 17.7 ND 

 8/18 736 ND 5.1 19.4 0.8 

 8/19 559 ND 14.3 33.6 0.1 

World GYM  8/19 534 0.9 3.0 6.4 0.2 

 8/19 727 ND 5.3 13.6 1.0 

 8/19 792 ND 3.6 9.5 0.4 

 8/19 901 ND 4.9 14.2 1.2 

 8/19 947 ND 4.8 10.3 0.5 

 8/19 503 ND 4.6 13.7 0.2 

Training Days  8/20 904 ND 4.5 15.4 0.4 

 8/20 732 ND 4.6 7.5 0.5 

ABS GYM  8/20 531 ND 4.9 11.7 ND 

World GYM  8/20 627 ND 3.4 6.6 0.5 

S-Pace  8/20 510 ND 3.5 8.5 0.1 

640Fit  8/20 557 ND 6.4 20.7 0.2 

 8/20 890 ND 8.9 26.4 0.5 

Muscle Fitness  8/20 901 ND 14.8 36.2 1.6 

1. TVOC 0.1 ppm ND <0.1 ppm  

2. 1,000 ppm 9 ppm
PM2.5 35 μg/m3 PM10 75 μg/m3 TVOC 0.56 ppm   
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4.9  
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APP QR Code

4.9.2  

APP
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