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Most of people spends their times in indoor about 85% of a day. Thus, indoor is more

serious than outdoor concerned with the health. We discussed comfortableness in a railroad electric

gradients in

complaints.
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Evaluation of Comfortableness in Railroad
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rolling stock, and focused on temperature and humidity. Electric rolling stock is one of major
public transportation system because of an increasing in population and heavy traffic problems.
The passengers are under the influence of indoor air quality such as air temperature, relative
humidity and air velocity. Ventilation system in electric rolling stock should be designed for the
health and comfort. One of the main aims is to create an acceptable thermal environment without
draught problem. The draught sensation increases when the air temperature decreases and the air
velocity increases. Airflow in  electric rolling stock is turbulent. Temperature and humidity
rolling stock have been studied. And, the difference between mean
temperature and relative humidity measured at 0.7, 0.9, 1.2, 1.7 m above the floor. It has been

found that temperature and relative humidity with large fluctuations caused more draught
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Fig. 3. Calculation model of electric rolling

stock used in computational fluid dynamics.

Table 1. Boundary conditions of computational
fluid dynamics in the electric rolling stock.

Boundary .
o Position Values
Conditions
. - Velocity : 0.51 m/sec
Velocity » ;
Ceiling - Temperature : 10 T
Inlet
- Turbulence intensity : 10 %
Out-flow - QOut pressure
(Return Ceiling (atmospheric pressure)
grill) - 100 % of flow
Train - Adiabatic condition
Wall )
body - Temperature : 25 C
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Fig. 5. Distributions of temperature at 0.7,
0.9, 1.2, 1.7 m heights in calculation model.
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Table 2. Vertical and

horizontal distributions of temperature in electric rolling stock.

(H, L, W=m, Temperature :

)

H*

L*
W*

11

22

3.3

44

5.5

6.6

77

8.8

9.9

11.0

12.1

13.2

14.3

15.4

16.5

17.6

=0.7

-0.96

20.5

18.8

18.3

17.6

18.9

20.3

20.5

204

19.7

20.4

19.3

18.1

17.7

18.1

18.2

18.5

-0.48

20.2

20.3

205

20.9

214

219

221

215

21.0

20.9

19.9

19.3

19.5

19.7

20.1

20.0

Center

19.7

19.0

19.2

19.8

20.7

213

21.6

21.1

20.2

19.9

18.9

19.0

19.7

20.2

20.6

20.6

+0.48

19.5

19.2

18.8

18.2

19.2

19.5

20.1

19.4

19.5

19.9

19.5

19.7

19.2

18.1

17.9

17.5

+0.96

19.2

22.2

21.7

19.9

20.7

22.0

22.9

21.6

20.3

19.8

20.1

20.6

19.0

19.2

20.3

20.6

=0.9

-0.96 [20.1

19.3

19.1

18.8

20.0

20.5

21.1

21.0

20.1

19.9

18.8

18.6

18.7

19.0

194

18.9

-0.48

19.4

20.2

20.0

19.9

19.7

19.6

194

194

19.4

19.7

193

19.7

18.9

17.9

17.4

17.1

Center

17.8

19.4

19.8

20.0

20.3

20.0

19.7

19.2

18.6

19.5

19.2

20.5

20.4

19.0

18.0

17.0

+0.48

20.0

20.3

20.8

21.6

22.0

22.4

224

21.6

204

20.0

19.4

20.3

21.2

214

21.2

20.3

+0.96

20.3

20.0

19.9

19.5

20.3

20.7

20.9

20.8

20.1

19.8

19.0

18.4

17.9

18.0

18.0

18.5

=12

-0.96

19.7

21.6

21.8

215

21.0

20.8

208

20.6

20.7

21.0

20.7

20.8

20.2

194

19.1

18.6

-0.48

20.0

194

19.8

20.7

21.7

222

22.3

21.9

21.3

20.9

20.0

19.6

20.0

20.2

20.3

20.1

Center

19.5

19.8

20.3

21.0

21.5

216

215

211

20.0

19.9

19.6

20.0

20.3

20.2

19.6

19.4

+0.48

17.6

17.8

18.4

193

20.2

20.6

208

20.1

19.0

18.4

17.5

185

19.7

19.9

194

18.6

+0.96

20.2

20.3

20.1

19.8

20.6

20.9

215

21.1

20.5

21.3

20.7

19.9

19.7

18.9

19.4

19.5

=17

-0.96

204

22.6

22.6

22.0

221

20.2

19.8

195

19.3

20.2

20.8

21.9

21.2

19.5

18.3

17.0

0.48

19.1

18.8

18.8

19.6

19.8

20.2

203

20.2

19.2

19.3

18.6

18.1

185

183

184

184

Center

17.0

17.7

184

19.0

20.3

20.6

20.4

20.2

18.9

19.2

18.1

18.3

18.8

18.5

18.0

18.1

+0.48

201

20.1

20.1

20.8

21.6

21.5

217

21.5

20.8

20.7

20.2

20.6

205

19.9

19.4

18.6

+0.96

19.8

20.9

20.7

21.5

21.4

21.5

215

21.0

20.9

20.5

19.8

19.6

19.8

19.8

19.9

18.8

Table 3. Vertical and horizontal distributions of humidity in electric rolling stock.
(H, L, W=m, Humidity : %)

H*

L*
W%

11

22

3.3

44

55

6.6

8.8

9.9

11.0

121

13.2

14.3

154

16.5

17.6

H
=0.

7

-0.96

56

68

61

60

61

60

67

69

58

67

60

58

67

74

74

wi -0.48

55

69

60

61

60

61

66

68

57

65

58

58

69

76

75

Center

57

70

61

62

61

62

67

69

55

65

58

58

69

76

75

+0.48

59

72

64

64

64

64

69

61

57

66

60

60

71

77

75

+0.96

53

65

57

57

57

57

64

57

52

62

55

55

64

71

69

-0.96

57

69

64

63

63

65

58

59

67

60

59

68

75

73

-0.48

57

70

63

63

63

63

65

58

59

65

58

60

70

77

73

Center

58

71

64

64

64

64

66

59

58

65

58

60

71

77

73

+0.48

60

73

67

67

67

67

68

61

58

66

60

61

72

78

74

+0.96

54

66

58

58

58

58

62

56

52

62

55

55

66

72

68

=1.2

-0.96

60

70

59

65

59

65

64

57

60

66

71

61

70

75

71

-0.48

61

71

58

65

58

65

64

56

61

65

72

62

71

77

72

Center

62

72

58

60

58

66

64

56

60

65

72

62

72

78

72

+0.48

64

74

61

69

61

69

67

60

61

66

73

62

72

78

73

+0.96

57

66

55

62

55

62

60

58

54

61

67

56

67

72

67

=17

-0.96

62

73

56

67

56

67

63

57

61

70

63

72

75

70

-0.48

62

73

57

67

57

67

63

56

62

70

64

74

76

71

Center

64

74

57

68

57

68

63

56

63

71

65

75

77

71

+0.48

67

77

59

71

59

71

65

59

64

65
64
64
65

72

66

76

77

71

+0.96

60

71

52

64

52

64

60

55

57

59

66

60

69

71

66
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d) 1.7 m above from the floor.

Fig. 6. Contour distributions of temperature at
0.7, 0.9, 1.2, 1.7 m heights in calculation model.

d) 1.7 m above from the floor.

Fig. 7. Contour distributions of humidity at 0.7,
0.9, 1.2, 1.7 m heights in caiculation model.
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