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Improvement of Humidity Environment for Signalling Electronic Equipment
Tsuyoshi Kamiya™ , Hiroyuki Fujita , Takuro Shindo, Ken Takasaki, Ryuto Isshiki (Railway Technical Research Institute)
Along railway lines, there are a lot of signalling electronic equipment in cases. In recent years, the further cost reduction is
required, and the demand for the longer life of equipment is increasing. Signalling electronic equipment is constantly exposed to
stress factors such as temperature and humidity, so it is important to grasp and improve the usage environment in order to extend
their life. Therefore, in this paper, we focused on humidity among the stress factors. We report our investigation on the environment
and the methods to reduce humidity.
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Fig. 3 Experimental results for relative humidity(35°C95%RH)
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Table 1 Effect of countermeasures
(HENT:%RH)

T | AW | KRBREAR | ARG T LA
-0.5 | -23.3 -24.1 -31.1
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Fig. 4 Experimental results for relative humidity(35°C95%RH)
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Table 2 Weather on the test days
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Fig. 5 Relative humidity on the sunny day 6 MREFOINTIE L ERNERRE
Fig. 6 Outside and inside temperature on the sunny day
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Fig. 7 Vapor pressure on the sunny day Fig. 8 Absolute humidity on the sunny day

B 9 RUREFOERNEFHEE
Fig. 9 Relative humidity on the rainy day 10 FRFFOANKIR & ERNERIRE
Fig. 10 Outside and inside temperature on the rainy day
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Table 3 Daily average humidity drop value of the cases with

countermeasures
(BAT:%RH)
RIRM L KR A O (R EEE T E)
CFIXHEEE) | Ab+A bR AMA+G-7 L A
Day1(ff) 68.6 -2.5 6.7
Day2(2) 68.4 -2.7 -5.5
Day3(i) 68.9 -2.3 -4.9
Day4(i) 69.3 -3.0 -5.2
Day5(i) 71.2 -5.6 -7.3
Day6(#i5) 70.1 -5.5 -7.1
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Table 4 Daily average vapor pressure drop value of the cases with

countermeasures

(HAZ:Pa)
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Day1(f) 1985 85 209
Day2(£) 2348 75 193
Day3 () 2698 65 189
Day4(f) 2872 104 208
Day5(7i) 2830 177 280
Day6(f) 2394 167 244
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Table 5 Lifetime calculated from the vapor pressure of each day

(Bl life)
(BANT:4F)
AR ARRAALR AB+G-7 L A

Day1(ifJ) 25.8 28.2 32.2
Day2(‘E) 17.6 18.6 20.6
Day3 (&) 12.8 13.3 143
Day4(fif) 11.4 12.1 12.9
Day5(F&) 11.5 12.9 13.7
Day6(H&) 16.5 19.0 20.0
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Table 6 Ratio of lifetime after improvement to before

improvement
ARR+A R AMA+G-7 L A
Day (i) 1.09 1.25
Day2(%) 1.06 1.17
Day3 () 1.04 1.12
Day4 (i) 1.07 1.13
Day5 () 1.12 1.19
Day6(%) 1.15 1.21
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