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1
  

2
  

3
 

 
1  

2  
3  

 

 94 3 26  94 6 13  

(ASM)

(T1-303 T1-305) (T2-109 T2-114)

25.8 (

43%) 24.8-26.8 27.5 ( 42%)

27.0-27.9  
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1-1  

1971 2000

27.5 78.6% 17 

76%( 2004)

30  

 

(Automatic Sampling Method ASM)

 

1. (ASM)

 

2. 

 

 

1-2  

 

1.  

2. ( 1)

 

3. 

ASHRAE(1997)

 

4. 

 

 

P. O. Fanger(1967) 

(
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) ( )

(Predicted Mean Vote PMV)

(Predicted of Percentage Dissatisfied PPD)

 

(International Organization for Standardization, ISO)  ISO 7730

(Thermal comfort) (ISO, 

1995) (ASHRAE, 

1997)

1

 

 

 

 

 

 

 

 

 

 

 

 

 

1  

 

 (McNall, Jaax, Rohles, 

Nevins, and Springer 1967)  

 

 

 

 

 

 

ASHRAE [

(M/ADu) (Icl)] [ (ta) (RH) (va)

(tmrt)]  

PMV f (M/ ADu RH ta Icl va tmrt) (1) 

60%
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( )

PMV

70 80%

( )

(Uniform temperature)

 

(Fanger, 2002)

Karyono(1996)

11 596 26.4 

Cheong (2003)

189 20-24 25.8 

(2000) 13 275

24.7 20.9 

(2004)

25 21.4  

 

(T2-109 T2-114)

(T1-303 T1-305) (naturally ventilated)

T2-115 T1-303 T2-109 T1-305 T2-109

T2-109 T2-114 99 T1-303 T1-305 93  
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3-1  

 

ISO 7730

ASHRAE 55

 

3-2  

: 

1. (

2004)

1.5 2 A B C 3

 

 

 

 

 

 

 

 

 

 

2  

 

2. 

1.0~1.1 0.9-1.3

(Kwok and Chun 2003)

1.1  

3. HIOKI 8420-01
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3

 

 

 

 

 

 

 

 

 

 

 

3  

3-3  

P.O. Fanger

 

-3 -2 -1 0 +1 +2 +3 7 -3 +3

0

(Taffe, 1997)  

ASHRAE Thermal comfort program v1.00 PMV

(ASHRAE)

6

PMV

 

 

(ASM)

T1-303 T1-305 T2-109 T2-114 4

2

8 Excel
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ASHRAE

 

4-1  

3

2

1 2

4 (2004.09.08~2004.11.04)

4 25.4-26.7 

27.2-27.9 T2-114 T1-305

T2-109

26 

1~2  

93.09.08 T1-303 (60.5%) (46.1%) 14.4%

10% 93.11.02 T1-305 2.3%

10

 

0.5 m/s 0 m/s

93.10.14 T1-305 0.6 m/s

0 m/s

0.1-0.2 m/s  

 

1  

( ) (%) (m/s)  

 
 

   

T1-303 93.09.08 26.35 0.40 56.42 1.00 0.10 0.00 

T1-303 93.10.05 25.81 0.63 30.69 0.71 0.14 0.09 

T1-305 93.09.30 26.04 0.40 47.67 0.71 0.16 0.10 

T1-305 93.10.07 26.19 0.59 35.84 2.70 0.15 0.09 

T2-109 93.09.16 26.20 0.68 47.05 2.35 0.21 0.18 

T2-109 93.09.27 25.41 0.30 45.39 2.20 0.13 0.10 

T2-114 93.10.01 26.57 0.56 41.00 3.88 0.12 0.05 

T2-114 93.10.11 26.67 0.40 36.62 1.00 0.08 0.00 
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2  

( ) (%) (m/s)  

 
 

  

T1-303 93.10.19 27.25 0.39 46.26 0.91 0.17 0.13 

T1-303 93.10.26 27.41 0.47 45.38 1.48 0.14 0.11 

T1-305 93.10.14 27.37 0.30 38.87 2.24 0.18 0.11 

T1-305 93.11.02 27.94 0.30 38.80 0.68 0.09 0.09 

T2-109 93.10.15 27.22 0.54 36.04 1.50 0.15 0.08 

T2-109 93.10.20 27.16 0.37 42.80 1.39 0.09 0.05 

T2-114 93.10.28 27.51 0.57 39.64 0.84 0.16 0.11 

T2-114 93.11.04 27.69 0.50 46.84 1.57 0.12 0.09 

4-2  

T1-303 T1-305 T2-109 T2-114 4

298

291 140

151 263

15 248 134

114

18 27 19 22

64%  

( 2)

(clo) T1-303 T1-305 T2-109 T2-114 0.48 clo

0.43 clo 0.47 clo 0.47 clo 8 0.69 clo

0.24 clo

T1-303 T1-305 T2-109 T2-114

0.53 clo 0.50 clo 0.51 clo 0.54 clo 0.83 0.24 clo

3

0.45clo 0.52 clo

 

 

3  

  
(clo) 

    

 0.44 0.46 0.45 0.50 0.53 0.52 

 0.68 0.69 0.69 0.8 0.83 0.83 

 0.24 0.24 0.24 0.24 0.28 0.24 

 0.10 0.12 0.11 0.13 0.13 0.13 
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4-2.1  

(0) 138 (47.4%)

(-1) 64 (22%) (+3) (-3) 1.4%

0.4% (0)

159 (64.1%) (-1) (+1) 36 (14.5%) 32

(13.0%) (-3) (+3) 1 (0.4%) 3 (1.2%)

0.1 0.13

16.7%

 

 

 

 

 

 

 

 

 

 

 

 

4 ( ) 

 

4 2

 

 

4-2.2  

30% 80%

80%

 

58.9% (0)

(+1) 27.5% (-1) 7.2% (-3) 1

(+3) (0) 66.6%

(+1)26.2% (-1) 4.4% (+3) (-3)

0.29 0.26

5

7.7%  
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5 ( ) 

 

4-2.3 ( )  

Gagge(1967) 0.72 m/s

PMV

1 m/s 2-3 

 

(ASM)

( ) 0.1-0.2 m/s 6

(0) 61.5% (+1)

(-1) 17.9% 14.4% (+3) (-3)

2 (0) 58.9%

(+1) (-1) 17.3% 16.1% (+3)

(-3) 1

0.00 -0.10  

 

 

 

 

 

 

 

 

 

6 ( ) 

 

4-2.4  

( )
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(0) (1) (2)

(3) 81.1%

74.6%

3.6% 5.1% 7

 

 

 

 

 

 

 

 

 

7 ( ) 

 

4-3  

(PMV)

Fanger PMV

(expectancy factor) 0.5~1.0(Fanger, 2002)

(PMV) -3 +3

PMV 0 PMV -0.5 0.5

 

 

4-3.1  

25.8 ( PMV -0.5~0.5 ) 24.8-26.8 

27.5 27.0-27.9 PMV

PMV

 

Y=0.5114X-13.201  (R
2
=0.6617) (2) 

Y=1.1193X-30.76  (R
2
=0.6933) (3) 

 

25.7 
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24.2-27.1 25.8 25.2-26.6 

27.5 27.0-27.9 

27.0-28.0 4

0.1 27.5 

 

 

4  

   R
2
 ( ) 

 0.3427 -8.7977 0.4289 25.7 

 0.7194 -18.621 0.8043 25.8 
 

 
 0.5114 -13.201 0.6458 25.8 

 0.9757 -26.801 0.7992 27.5 

 1.0861 -29.857 0.6743 27.5 

 

 

  1.1193 -30.76 0.6933 27.5 

 

4-3.2  

(ASHRAE)

 

1.2 Met( 3)

0.15 clo

(PMV)

PMV -0.18 0.62 PMV 0.48~0.98

PMV

25.7 25.9 

 

Y=0.375X-9.6531  (R
2
=0.6617) (4) 

Y=0.4382X-11.324  (R
2
=0.5069) (5) 

 

4-2.3  

( ) ( )

0.1 ( 8)

1.6 ( 9)



 

99 

 

Fanger PMV

6

Nicol(2004)

 

 

 

 

 

 

 

 

 

 

 

 

8 (PMV) ( ) 

 

 

 

 

 

 

 

 

 

 

9 (PMV) ( ) 

 

5-1  

 

1. 25.8 ( 43%) 24.8

-26.8 25.7 25.8

27.5 ( 42%) 27.0 -27.9 27.5
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2. T2-109

T2-114 T1-305

 

3. ASHRAE

0.1 1.6  

4. 1 30 3 20

 

 

5-2  

1. 

 

2. 

30 10

 

3. 

 

4. 

 

 

( 1) 

 

( 2) clo 1 clo 21.2 C 50%  0.1 m/s

1 clo

0.18 m
2
h C/kcal  

( 3) Met (metabolic rate)

177.4 77.1 1.8

 58.2 W/m
2

1Met  
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Abstract  

The comfort of a classroom will influence the student’s learning. Most of Taiwanese 

school administers provide air conditioners to improve the comfortable environment to improve 

students’ learning. However, the feelings of students in this circumstance were less discussed. 

The research used ASM to measure indoor environmental physical factors. It took students’ 

personal data and held subjective comfort questionnaires as well. The physical experiment had 

conducted in two kinds of status, air-conditioner and non air-conditioner. We selects T1-303

T1-305 T2-109 and T2-114 classrooms in CYUT to be the test targets. The results show that 

the claimed comfortable temperatures are 25.8ºC(43%RH) with air condition and 

27.5ºC(42%RH) without air condition, respectively. 

 

Keywords: Thermal Comfort Classroom Automatic Sampling Method 

 




