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a   b  

 

A1 

A2 

A3 

A4 A5 A6 

A9 

A8 

A7 

A11 A10 B1 

B2 

B3 

B4 

B5 B6 

 

B7 

B8 

W 

L4 

 
 
2.  

 
( )
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2-3-5  

Volatile Organic Compounds, VOCs

 

(Bio-aerosol)

 30-50 

 (Fisk et al., 2007)

 (Flodin and Jonsson, 2004 Mi et al., 2006 Park et al., 

2008 Edmondson et al., 2009)
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70 

 (Allmers et al., 2000 Bunger et al., 2000

Wouters et al., 2002 Heldal et al., 2003 Lavoie et al., 2006)  

Su

500-22000 CFU/m3 21873 

CFU/m3 (Su et al., 2001) Hsu

21996 CFU/m3 (Hsu et al., 2011)

4500 CFU/m3 (Smedje and 

Norbäck, 2001) 1000 CFU/m3

 (Bonetta et al., 2010  Jovanovic et al., 

2004  Walinder et al., 2001) Mentese

100 CFU/m3  (Mentese 

et al., 2009) 3~2100 CFU/m3  

(Lee et al., 2006 Rosenbaum et al., 2010 Tsai et al., 2007)

( 2-20)  
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 2-20   
 

101 11
1000 CFU/m3  
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1000 CFU/m3

1.3 ( 2-25)  

 2-22  

  (CFU/m3)   (CFU/m3) 

 1000  500 

 2500 
 

 500 

* 800  1000 

* 1000  

*  

 
 

( )
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3-1  

Analytic Hierarchical Process, AHP

 

3-1

 

PMV

CO CO2 PM10 TVOC

PPD

PMV

CO CO2 PM10 TVOC

PPD

 
3-1  
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3-1-1  

 

 

International Electrotechnical 

Commission, IEC 61260 1995 Class 1 20 Hz

20k Hz

24 Fast

Slow

1.2 1.5
1.2 1.5  

20 20 kHz

( )

20

200 Hz
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75 

1 2

1.5

1

1

3.5

10 ( 3-2) 

  

3-2  
( 2010) 

 

International Organization for 

Standardization, ISO

2005~2008 17 ISO

CNS CNS

 

CNS 15160-4

- -

CNS 15160-7 -
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-
 

1.  

CNS 15160-4

1/3 50~5000 Hz 100~3150 Hz  

3-3  

2.  

CNS 15160-7

1/3
50~5000 Hz 100~3150 Hz  
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3-4  

 

3-3  
( 2009) 
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78 

 

3-4  
( 2009) 

 

3-1

dB(A)

3-2  

 

IEI

55~65dB(A)
56dB(A)  
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Leq24 Hours

 

1. 55dB(A)  
2. 55dB(A) 75 dB(A)

 
3. 75dB(A)  

 

Leq24 Hours

 

1. 40dB(A)  
2. 45dB(A)  
3. 50dB(A)  
4. 55dB(A)  

 

Leq  

1. 35dB(A)  
2. 40dB(A)  
3. 55dB(A)  
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 3-1  

    

 Leq24hours  
55 dB(A)  
55-75 dB(A)  
75 dB(A)  

 Leq 24hours  

40 dB(A)  
45 dB(A)  
50 dB(A)  
55 dB(A)  

 dB(A) 
Leq 

 
 

 35dB(A) 
 30dB(A) 

 Leq Lx  L10 L50 

 Leq 8hours 
Leq 30min  

45 dB(A) 
35 dB(A) 

55 dB(A) 
45 dB(A) 

 Leq 
 

 

 
40 dB(A)  30 dB(A) 

 
45 dB(A)  35 dB(A) 

 Leq 24hours 
Lmax 

 Leq 24max50-60 dB(A) 

 Leq L10  L10  

 NR 
Leq 24hours 

NR  
 

30 dB(A) 
55 dB(A) 

 Lh 
Lx 

 
  

 L10(6-24)  

50dB(A) 
35dB(A) 

45dB(A) 
40dB(A) 

 dB(A) 
Lx 

 
 

L50 50 dB(A) 
              45 dB(A) 
      55 dB(A) 
              45 dB(A) 

EPA Ldn 
L10 

 
 45dB(A)  55dB(A) 

 
( ) dB(A)  

 

30 dB(A) N-25 
35dB(A) N-30 
40dB(A) N-35 

 ( 2009)
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 3-2  

  

 

 IEC 61672-1 2002 Class 1 IEC 61260 1995
Class1 
 1/3  
 A C Fast Slow

 
  

 

 Class1 Class2  
 IEC 60942 2003 Class1 JIS 1515 2004
Class1 
 94 dB±0.3 dB 
 1000 Hz ±2% 

 

  
  
  
  

 
  
  
 1/3  

 

  
 5 100±3 
mm 
 500±12 g 0.886±0.022 m/s 

 
  
  
  

 

 

( ) 
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3-1-2  

 

 

CNS 5065

80 ± 5 cm

15 cm

5 cm  

CNS 5119

 

 

1.  
2.  
3.  
4.  
5.  

 

1. 5 30
 

2.  
3. 

 
4.  
5. 0~1/4 

 
6. 
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7. 

 

3-5
3-6  

 

1
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84 

 

1. 
 

2.  

3. 

 

 

3-5  
( CNS 5065 ) 

 

3-6  
( CNS 5065 ) 
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CNS Japanese Industrial Standards, JIS

3-3

3-4

1/3 0.6

Commission internationale de l'éclairage, CIE

CGI CIE Glare Index Illuminating 

Engineering Society of North America, IES DGR

Discomfort Glare Rating

3-5  

 

 3-3  

 
           

  
 

 
    

 
 

 
 

Lux  
750 500 500 500 500 200 300 100 

 
( CNS 12112 )
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 3-4  

   

 10 

 5 

 
 

3 

 2 

 1.5 

 1 

 
 

0.7 

 0.5 

 0.2 

 3-5  

  

 
  
  
  

 
  
  
  

 

( ) 

( CNS 12112 ) 
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3-1-3  

 

 

1.5m 24

3-6  

 3-6  

       
           -10 60  All range ±0.5  

       0.8 100  0.8 90 ±2 RH 
90 100 ±3 RH 

       0.2 2.0m/s All range ±0.2m/s 

(PMV) (PPD)  

PMV

 PMV

P.O.Fanger 1300

PMV PPD  

Fanger PMV

3-7 3-8

( 2009) 
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PPD

PMV-PPD PMV-PPD
 

ISO 7730 7243 7726

CNS 15537

 

 3-7  

    PMV 
 Cold -3 
 Cool -2 

 Slightly cool -1 
 Neutral 0 

 Slightly warm 1 
 Warm 2 
 Hot 3 

 3-8  

 PPD(%) PMV DR(%) 
PD (%) 

   

A <6 -0.2<PMV<+0.2 <10 <3 <10 <5 

B <10 -0.5<PMV<+0.5 <20 <5 <10 <5 

C <15 -0.7<PMV<+0.7 <30 <10 <15 <10 

 

( P.O.Fanger 1973)

( CNS 15537 )
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89 

 

 

CNS 15537

3-9

( ) 0.5 clo ( )

1.0 clo 40% ( )  

 3-9  

 
 

 

(W/m2) 

 
 

( ) 
 

(a)(m/s) 
    

 
 

 
/  

 

70 

A 24.5±1.0 22.0 1.0 0.12 0.10 

B 24.5±1.5 22.0 2.0 0.19 0.16 

C 24.5±2.5 22.0 3.0 0.24 0.21(b) 

 81 

A 23.5±1.0 20.0±1.0 0.11 0.10(b) 

B 23.5±2.0 22.0±2.5 0.18 0.15(b) 

C 23.5±2.5 22.0±3.5 0.23 0.19(b) 

 93 

A 24.0±1.0 19.0±1.5 0.16 0.13(b) 

B 24.0±2.0 19.0±3.0 0.20 0.15(b) 

C 24.0±3.0 19.0±4.0 0.23 0.18(b) 
(a) 40%

60% 40%
 

 (b) 20  

 

 

( CNS 15537 )
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1996

(Guidelines for Good Indoor Air Quality in 

Office Premises)
( 3-10)  

 3-10  

 22.5~25.5  
 70% 

 0.25m/s 

 

2 1 4 1

3-11  

 3-11  

 17~28  

 40~70% 

 0.5m/s 

 

2002

11 (
GB/T1883-2002) 3 ( 3-12)  

( ) 

( ) 
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 3-12  

      

1 

 

  
22~28  
16~24  

2  % 
40~80  
30~60  

3  m/s 
0.3  
0.2  

4  m3/(h ) 30  

 

2003 SARS

( 3-13)  

 3-13  

  
  

      
  20  < 25.5 < 25.5 

 % 40  < 70 < 70 

 m/s < 0.2 < 0.3 

 

( )

( ) 
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3-1-4  

 

( ) ( )

( )  

 

 

 

3-14

 

(

) ( )

( )  
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 3-14  

   

1  

 ( )

( )  

 

 

2.  

 

 

 

 

3. PM10 

 

( )

 

 

(

)  

4. PM2.5 

5. TVOC 

 

( )
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94 

   

6  

 

 

 

 

7   

 

 

 
8  

9    

10    

 

(Walk Through)

( 3-15)  

( ) 
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 3-15  

 

  

5  2000  

400
1  

10  

2000
5000  

500
1  

25  

5000
15000  

625
1

25  
40  

15000
30000  

900
1

40  

30000  

 

  

1  5000  

2  5000  
15000  

3  15000  
30000  

4  30000  

 
( ) 
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1.  

3-16  

 3-16  

  

(CO2) NIEA A448.10C 

(CO) NIEA A421.11C 

(O3) NIEA A420.11C 

(Fungi) NIEA E401.12C 

(Bacteria) NIEA E301.12C 

10  
(PM10) 

PM10  

NIEA A208.12C 

2.5  
(PM2.5) 

PM2.5  

NIEA A205.11C 

(HCHO) 
DNPH

NIEA A705.11C 

(TVOC) NIEA A732.10C  

2.  

CO2 CO O3 TVOC PM10 PM2.5

 

( ) 
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101 11 23

94 12 30

 

 

ASHRAE  

(American Society of Heating, Refrigerating and 

Air-Conditioning Engineers, ASHRAE) STANDARD 62-2004
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98 

1. Natural Ventilation  

Section 5.7 Section 9.2.3

4 %

Openable Area

 

2. Mechanical Ventilation  

 

3.  

3-17  

 3-17 ASHRAE  

             
     

L/s  
  

 50 12 
 25 10 

25 L/s/100 m2

7.5 L/s/

 

( ) 
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4.  

STANDARD 62
 

CEN/TC156/WG6  

(European Committee for 

Standardization) EUROPEAN 

PRESTANDARD prENV 1753 Ventilation for Buildings Design Criteria 

for the Indoor Environment

Category A Category B Category 

C

3-18  

3-19  
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100 

 3-18  

 
 

 
(met) 

 
 

( / ) 
 

 
 

 
(m/s) 

 
dB(A) 

- 

 
(l/s/ ) 

 
 
 

       
  

 

 
(cellular) 

1.2 0.1 

A 24.5±1.0 22.0±1.0 0.18 0.15 30 1.0 1.0 2.0 -- 

B 24.5±1.5 22.0±2.0 0.22 0.18 35 0.7 0.7 1.4 -- 

C 24.5±2.5 22.0±3.0 0.25 0.21 40 0.4 0.4 0.8 -- 

 

1.2 0.07 

A 24.5±1.0 22.0±1.0 0.18 0.15 35 0.7 1.0 2.0 0.7 

(land- B 24.5±1.5 22.0±2.0 0.22 0.18 40 0.5 0.7 1.4 0.5 

scaped) C 24.5±2.5 22.0±3.0 0.25 0.21 45 0.3 0.4 0.8 0.3 

 1.2 0.5 

A 24.5±1.0 22.0±1.0 0.18 0.15 30 5.0 1.0 2.0 5.0 

B 24.5±1.5 22.0±2.0 0.22 0.18 35 3.5 0.7 1.4 3.6 

C 24.5±2.5 22.0±3.0 0.25 0.21 40 2.0 0.4 0.8 2.0 

 1.2 1.5 

A 24.5±1.0 22.0±1.0 0.18 0.15 30 15 1.0 2.0 -- 

B 24.5±1.5 22.0±2.0 0.22 0.18 33 10.5 0.7 1.4 -- 

C 24.5±2.5 22.0±3.0 0.25 0.21 35 6.0 0.4 0.8 -- 

 
 

1.2 0.7 

A 24.5±1.0 22.0±1.0 0.18 0.15 35 7.0 1.0 2.0 -- 

B 24.5±2.0 22.0±2.5 0.22 0.18 45 4.9 0.7 1.4 5.0 

C 24.5±2.5 22.0±3.5 0.25 0.21 50 2.8 0.4 0.8 2.8 

1 A  
2 20%  
3

 
4  

( ) 
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3-1-5  

 

 ( NIEA E401.12C NIEA E301.12C)

 (30 -60 )

 

Total  (CFU/m3) =
 

( )

(min) x x 10-3min
1  

AGI-30  

( )  ( ) 
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Total  (CFU/m3) = ( (ml)x (ml))

(min) x x 10-3min
1

 

Gelvotal solution

 

Total  ( /m3) =
 (min) x x 10-3min

1  
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DNA

3-20  

( 3-21)  
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 3-20  

  

Andersen  
N1, N2, N6 

  
  
 

 
 

 

Burkard Sampler 
  
  
 

 

Biostage 
  
  
 

 

MAS-100 
  
  
 

 

BioSampler (ex. 
AGI-30) 

 
 

 
 

  
  

Filter cassette 

  
  
  
  
 

 

Air-O-Cell 
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 3-21  

  

 
(
(  

)) 

 
 

  
  

(
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1 TL dB  

       

 

 

5mm  

Glass C.W.

( ) 

5mm  

Glass C.W.

( ) 

5mm  

Glass C.W.

 

5mm  

Glass C.W.

 

5mm  

 

100 14.3 11.6 15 17.9 16.1 

125 14.9 11.2 18.4 18.6 16.4 

160 17 13.1 21.3 21.5 19.9 

200 18.3 15 22.7 23.5 21 

250 18 15.2 22.5 23.6 22.9 

315 20.1 16.7 24.4 26.9 25.5 

400 19.6 18.4 27.2 29.6 27.2 

500 21.1 17.9 28 30 26.9 

630 21.9 18.7 30 31.8 30.4 

800 21.5 18.2 31.6 31.8 33.4 

1000 19.5 15.7 32.6 32.8 34.3 

1250 18.5 14.8 34 36 35.7 

1600 17.2 13.8 33.2 36.3 35.9 

2000 16.3 13.4 28.5 35.3 33.5 

2500 17.2 13.8 25.5 27.4 28 

3150 19.8 15.9 24 26.2 31 

4000 22.7 19.5 27.6 30.5 35.4 

5000 27.7 23.4 32.4 34.7 40.6 

 

 

( )
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2 TL dB  

     

 

 7.5cm 10cm  10cm  
10cm 10cm 15cm 

100 18.1 26.6 27.8 39.3 35.3 39.2 

125 29.9 32.6 30.5 38.3 26.7 32.2 

160 35 34.4 29.2 31.8 32.8 34.9 

200 31.4 33.6 30.8 37.4 36.2 36.8 

250 27.3 33.1 30.6 40.4 35 40.2 

315 31.9 36.6 33.3 37.3 33 39.5 

400 33.7 39 36 39.6 39.2 42.2 

500 35.2 41.5 39.4 39.5 37.4 41.2 

630 34.6 41.1 41.7 43.3 39.4 42.7 

800 37.8 41.8 42.6 42.3 41.8 44.3 

1000 39.9 43.1 40.6 47 43.7 48.1 

1250 41.5 45.6 36.5 49.8 48 52.2 

1600 44.3 47.5 34.1 50.5 48.8 52.1 

2000 46.1 48.1 36.8 51.1 49.5 52 

2500 48.6 50.8 43 50.5 50.4 57.6 

3150 52.1 54.7 50.9 60.2 52.3 59.5 

4000 53.7 56.9 56 63.4 52.8 58.8 

5000 56.3 52.1 46.9 48.4 56.3 52.6 
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3 TL dB  

     

 

 

 

12mm

(

) 

9mm

 

12mm 

+9mm

 

 

 

12mm

+1mm

+12mm

 

12mm

 

+

+12mm

 

100 11.5 14.9 19.2 34 24.3 - 

125 15.5 19 21.7 28.4 21.6 16.7 

160 18.8 21.3 25.7 33.2 25.4 19.2 

200 21.4 25.1 27.3 37 27.2 22.3 

250 20.9 24.5 26.7 35.6 26.9 33.6 

315 23.3 26.6 28.3 33.4 29.6 32.8 

400 24.1 27.9 27.6 37.6 30.5 37.5 

500 25.5 28.6 25.4 36.1 31.1 39 

630 28.4 31.9 26.8 38.1 33.7 43.8 

800 30 33.5 28.8 39.6 35.7 48.8 

1000 30.9 33.8 32.4 42.4 36 46 

1250 32.9 35.7 35.4 44.7 38.1 50 

1600 32.9 35 36.9 46.3 37.6 52.4 

2000 31.6 33.8 37.5 45.8 36.8 52.2 

2500 28.1 29.2 32.3 47.9 36.9 49.3 

3150 26.1 29.7 33.2 44.4 40.2 42.4 

4000 28.5 32.8 41.1 48.1 42.8 39.5 

5000 33.6 37.8 49.7 51.4 47.6 - 

 ( )
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W/m k 
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0.15 

0.65 

 

1.1 

1.3 

1.3 

0.62 

0.96 

1.3 

0.33 

0.62 

3.5 

0.17 

0.8 

 

1.4 

1.5 

1.5 

0.8 

1.0 

1.3 

0.33 

0.8 

3.5 
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100% 
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200~300 

200~400 

200~400 

400~800 

1070 

400~700 

430~700 

670~800 

670~800 

830~1080 

0.046 

0.081 

0.058 

0.11 

0.18 

0.15 

0.15 

0.22 

0.16 

0.18 

0.0056 

0.0097 

0.0060 

0.13 

0.22 

0.17 

0.18 

0.26 

0.19 

0.22 

0.05g/M3
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-  
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(PU ) 

 

(PU ) 
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4  

 

 

 

2 5  

 

3 4  
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0.041 

 

0.044 
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0.0045 
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0.0028 

 

0.0025 

 

0.0029 

0.0027 

0.0050 

0.0038 

 

0.0044 

0.0035 

 

 

 

 

30kg/m3 

 

 

 

 

29kg/m3 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 10 

12 

16 

20 

24 

32 

96 

96 

0.051 

0.048 

0.044 

0.041 

0.039 

0.036 

0.035 

0.041 

0.056 

0.0056 

0.0048 

0.0044 

0.0042 

0.0040 

0.0039 
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40~140 
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0.14 
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0.07 
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0.17 
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