
27

 

27 

2-3-2  

 

 

  

 

  

D ( 2-6)  

  

( 2-6 2-7)  
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29 

 

 2-7  
2004  

  

(Lux) 1 Lux =1 

lm/m2 2-8  

( ) ( )

( )

( )

( )

 

 2-8  
2004  



30

 

30 

  

 

  

Color Temperature

K (K= +273.15)  Max Planck 

CIE (Black Body Locus)

( 2-9)  

(K)

800

3,000

4,000

5,000

8,000

60,000

 

 

 2-9  
( 2002) 
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31 

A.Kruithof 1941

2-10

Dim

Cold  

 

 

 2-10  
A.A.Kruithof  
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32 

Hue-Heat

3300K

5300K

Commission Internationale De L' clairage, CIE

2-11

 

 

12000

7000

6000

5000

4000

3000

2000

2

1

 

 2-11  
( 2011 ) 



33



34

 

34 

 

( )  

 

1.   

 

( )

 

1   
2  

 
3   
4   
5  

 

( )

 

2.  

   

 ( ) 

 

 ( ) 
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35 

1  1/5  
2  

1/8  
3  50

 

 ( ) 

 

1  (
)(H)

( ) (D) 2-7  

 2-7  

  H / D 

(1)  4 / 1 

(2)  5 / 1 

2  6
 

3   

4  1.5
( ) 70%  

5  5
 

6  10
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( ) CNS  

1.  

CNS 5065

80 ± 5 cm

15 cm

5 cm  

CNS 5119

 

 

1   
2   
3   
4   
5   

 

1  5 30
 

2   
3  

 
4   
5  

 
6  
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2.  

CNS 12112
2-8  

 2-8 CNS 12112  

 (Lux) 

 

 200 

 300 

 
 

 
500 

 750 

 

 200 

 300 

 500 

 750 

 

 100 

 150 

 200 
 

( )  200 

 
 300 

 
 500 

 
( ) 1000 

 5000 

 
 200 

( ) 300 

 

 300 

 500 
( CNS 12112 ) 
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3. LED  

2010 5
CNS 15357 LED LED

LED 2010 11 18
CNS 15436

- CNS 15437 (T-bar)
CNS 15438 LED -

LED
CNS

2-9  

 2-9 CNS LED  

CNS 
 

 

CNS 
15357 

 (LED)
 

1. LED
 

2. 250V 1000V (60Hz)
LED  

 (
)  

 LED
( / ) ( / ) ( / )

/
/  

 LED
 

 CNS 14335(IEC 60598-1)
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39 

 
 CNS 14335  
 1

 

 

CNS 
15436 

 

 
1. 60W  
2. 50V 250V  
3. 60Hz 
4.  

CNS 
15437 

 T-bar
LED  

 CNS 14335  
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41 

 

( )  

1.  

2.  

3.  

4.  

5. 
 

6.  

7. 
 

8.  

9. 
 

10.  

( )  

2-10  

1.  

3 

mm 0.87

0.35  
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2.  

0.25  

3.  

0.5  
 2-10  

      

 

1.  
2.LOW-E  
3.  
4.  

Sc  0.35 CNS1281  ISO9050  

 0.25 CNS1281  ISO9050  

 0.5 CNS1281  ISO9050  

 

 

 

1.CNS 12381  

2.ISO 9050 Glass in building-Determination of light transmittance, solar direct 
transmittance, total solar energy transmittance, ultraviolet transmittance and related 
glazing factors. 

3.
 

( )  

( 1.50) ( 1.50

( 2011 )



43

 

43 

2.50) ( 2.50 3.50) ( 3.50 )

2-11 (

) 

 2-11  

 /   

  

  

 

(1) 

  

 
50 (D/H 2.5)

÷ ×100 75  

 
75 (D/H 2.5)

÷ ×100 100  

 
(D/H 2.5) ÷

×100 100  

 

 
(2) 

  

 
50 1/6 X 1/2

×100 75  

 
75 1/6 X 1/2

×100 100  

 
1/6 X 1/2

×100 100  
 

(1) H D
( )  

(2) X (A) (B) (%)(
)

X 1/2  
 
 
 
 
 
             ( )                        ( ) 

(A)  (B)  

( )
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2-3-3  

 

 

2-12  

 2-12  

  

1.    3.  
2.    4.  

1.  
2.  

( )  

 

( 2010)



45

 

45 

2~3
 

1m/s

0.5m/s ( 2-13) 

 

 2-13  
( 2010) 

( )  
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46 

2-13

 

 2-13  

MET 20 22 24 26

SH LH SH LH SH LH SH LH

1.0 59 18 56 22 51 27 46 33

1.1 65 26 58 30 53 36 46 43

1.2 66 34 61 40 54 46 46 53

1.4 68 44 62 49 57 55 47 64

2.0 87 81 77 90 65 95 53 114

3.7 141 181 129 193 117 206 107 218  

( )

177.4 cm 77.1 kg 1.8 m2

58.2 W/m2

1 m2 35 W
MET  

( )  

clo 1 clo 21.2 50% 0.1 m/s

1clo 0.8 m2 h

/kcal clo 2-14 clo Ci
 

( 2010) 
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47 

 

0.1Ci0.75C  ............................... 2-1 

0.05Ci0.80C  ............................. 2-2 

 
 2-14  

1991  
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48 

 

( )  

 

  
  

 ( ) 
9

 

1. 45  
2. 5  
3.  

( ) CNS  

1.  

CNS 6018
 

2.  

CNS 15537

3-1-3  

(1) PMV Predicted Mean Vote  

PMV ISO 7730 CNS 15537
PMV -0.5 0.5
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50 

(2)  

ASHRAE American Society of Heating, Refrigerating, and 
Air-Conditioning Engineers 1996 7

2-14  

 2-14   

 
ASHRAE PMV  

 -3 
 -2 

 -1 
 0 
 1 

 2 
 3 

 

( )   

1. 14
 

2. 35%
25%

 
3. 

 
4. 

 
5.  
6.  
7. Low-E  
8.  

( ASHRAE 1996) 
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51 

( )  

42  

( )  

(
1.50) ( 1.50 2.50) ( 2.50

3.50) ( 3.50 )
2-15 (

) 

 2-15  

 /   

  

  
 

 

 0.9 RR 1  

 0.8 RR 0.9  

 0.7 RR 0.8  

 RR 0.7  

 

 0.9 RSF 1  

 0.8 RSF 0.9  

 0.7 RSF 0.8  

 RSF 0.7  
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52 

 /   

  

  

 

 

 0.9 RUr 1  

 0.8 RUr 0.9  

 0.6 RUr 0.8  

 RUr 0.6  

 

 0.95 RUw 1  

 0.9 RUw 0.95  

 0.8 RUw 0.9  

 RUw 0.8  

 

 0.9 RUf 1  

 0.8 RUf 0.9  

 0.7 RUf 0.8  

 RUf 0.7  

( )  

 

70%

 

( )
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1.  
1  32

 
2  70%

 
3   

2.  
1  

 
2   
3  

 

3.  
1  70%  
2   
3  

3% ~ 4%  
4  
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2-3-4  

 

FCU

(CO2 CO TVOC ) (

) 2-16  

 

 
 2-16  

( 2010) 
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55 

 

2-17  

 
 2-17  

( 2010) 

1 2
3 4 5

6  

Walk Through Investigation & 
Collection Information Real 



56



57

 

57 

 
1  

 
2  

 
3  

 
4  

 
5  

 
6  

 
7  

( ) 
8  

( ) 
9  
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58 

10  

 
11  

 

2.  

2-16  

 2-16  

   
CO2) 8  1000 

ppm 
 

CO) 8  9 
HCHO  1  0.08 

(TVOC 12
) 

1  0.56 

(Bacteria)  1500 

CFU/m3 
/  (Fungi)  

1000 

 
10

PM10  24  75 3 
/  2.5

PM25  24  35 

O3  8  0.06 ppm 
 

 1 1 1  
 8 8 8  
 24 24 24  
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 TVOC
(Benzene) (Carbon 

tetrachloride) ( )(Chloroform) 1,2-
(1,2-Dichlorobenzene) 1,4- (1,4-Dichlorobenzene)
(Dichloromethane) (Ethyl Benzene) (Styrene)
(Tetrachloroethylene) (Trichloroethylene) (Toluene)

(Xylenes) 2

 
 

 
 

( )  

 

  

  
 ( ) 

 
1. 

5%  
2. 1/10

0.8
100  

3. 1/10

 

( )



60

 

60 

 ( ) 
 

1.  
2. 

 
Av = Af / 250 h 

Av  
Af (

)  
h  

 
3.  
4. 1/2

 
5. 80  

 ( ) 
( 2-19)

 
1.  
2. 

1
 

3. 
2

1
 

4. 
2  
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61 

 
 2-19  

2012  

 

 

 
1. 

 
2. 

 
3. 7.5  
4. 210

1.2  
5. 

1.2  
6.  

 
 

1.  
2.  
3.  
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62 

  

 

( ) CNS  

CNS 16000

(

) ( )

 

( )  

1.  

1  

 
2  

 
3  7

 
4  VAV  
5   
6   
7  CO2  
8   
9   
10  BEMS  
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2.  
1  

( )
2-17  

2  

(
2-18)  

 2-17  

   

 
  

 
 

( ) 

:  

 
( 2012 )
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( )  

 

1.  

2-19 2-20  

 2-19  

 

 TVOC(BTEX)  

E1  TVOC 0.005 mg/m²hr  

E2  0.005 TVOC 0.1 mg/m²hr 0.005 0.02 mg/m²hr  

E3  0.1 TVOC 0.19 mg/m²hr 0.02 0.08 mg/m²hr  

 

 
( 2011 )
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 2-20  

HCHO  

  
( )  

(
) 

0.08 mg / m²hr 

 

TVOC  

  
( )  

(
) 

0.19 mg / m²hr (TVOC)

 

 

 
( MOIS 901014)

ISO 16000 CNS 14024 TVOC
48
48

 

 

2.  

1  

 
2   
3  

 

( 2011 )
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( )  

( 1.50) ( 1.50 2.50)

( 2.50 3.50) ( 3.50 )  

2-21 (

) 

 2-21  

 

  

  

 

 
  

 

(1)  
4 (m3/hr)/m2

32 (m3/hr)/m2

23 (m3/hr)/m2  

 

 

 

  

 
(1) CMH (m3/hr) / (m2) 

 
( )
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2-21 ( ) 

 /   

  

  

 

 

  

 
 

50 Y (
100 ) 75  

 
 

75 Y (
100 ) 100  

 
Y (

100 ) 100  

 
1.  

( L4  
1/2 W L4 1/3 W) ( )  

 
(a) (b)

 
 
 
 
 
 
  
 
 

 

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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71 

 

 

 2-20   
 

101 11
1000 CFU/m3  



72

 

72 

1000 CFU/m3

1.3 ( 2-25)  

 2-22  

  (CFU/m3)   (CFU/m3) 

 1000  500 

 2500 
 

 500 

* 800  1000 

* 1000  

*  

 
 

( )


