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Actual conditions and control of the environment of railroad cars

Sakuo SUGAWARA Mitsubishi Electric Co

Recently, people’s demand for comfortable environments is increasing, and also extending to the mobile
space, that is, railroad cars. In view of these circumstances, we have developed a portable type of
environment measuring device with the aim of grasping the temperature environment in the railroad cars,
and have actually conducted the measurement of the environments in the areas ranging from Tokyo to Nagasaki
over the four seasons.

As a result, we found that the room temperature in the cars was nearly the same throughout the year,
and was cooler in summer than in winter. It was also found that the relative humidity was 60 - 80% in
summer , and 20 - 40% in winter. We have also developed the control method of the air conditioners for the
railroad cars which have much more difficult problems in the environment control compared to the home air
conditioners. This control method, which has been developed through the application of fuzzy theory and
date peculiar to the railroad cars to the control, has a good effect on the improvement of environmental
stability in the cars, energy saving and amenity. ’
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Table 1 Measurement Date and Time

No SPRING SUMMER AUTUMN WINTER

1 1991. 5. 16 1991. 8. 29 1991.10. 25 | 1992. 1. 23
7:24-8:42 8:22-9:12 22:00-23:13 | 8:22-9:37

2 1991. 5. 16 1991. 8. 29 1991.10. 25 1} 1992. 1. 23
9:39-16:00 | 9:54-15:56 | 15:34-21:31 | 9:54-15:56

3 1991. 5. 16 1991. 8. 29 1991. 10. 25 |} 1992. 1. 23
16:12-18:21 | 16:06-18:20 | 10:28-12:15 | 10:11-12:11

4 1991. 5. 18 1991. 9. 1 1991. 10. 24 | 1992. 1. 26
10:36-12:15 | 16:18-18:22 | 9. 03-11:22 | 10:11-12:11

5 1991. 5. 19 1991. 9.1 1992. 1. 26
11:36-12:18 | 11:38-12:16 11:36-12:16
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Fig.1 Measurement Results ( SUMMER )
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Table 2 Environment & Sens. Data of Railcars

10:00 11:00 12:00 13:00 14:00 15:00 Time

SUMMER WINTER

Ave. | Max. | Min. | Ave. | Max. | Min.
Temp. (lap) [C] | 24.626.5|22.7(25.5(39.3]13.9
Temp. (foot) ['C] |22.9}28.5(21.5|23.6}32.7|17.3
Humidity [%] |61.2]785139.0]25.9]634]10.0
Air-Velo. [emssi| 5.6 |2L.5) L9 | 7.1 |38 7| L8
T. Sens. 34159 1.2]44([69]30
T. C. Sens 35155 L1 [39]55]30
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Fig2 Measurment Results{ WINTER
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Fig.3 Relation between Temperature and T.S.V.
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Fig 4 Fuzzy Control Rule and Membership Function
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Fig 5 Simulation result (Conventional control ) Fig6 Smuilation resut ( fazzy contrdl)
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