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Reliability Analysis of cooler
in Thermal Observation Device
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Abstract The cooler, which is the main part in a Thermal Observation Device (TOD), makes the TOD function by
reducing the temperature. As the cooler is imported, overseas enterprises presented 20,000 hours as the operation time
and the military have used the cooler as presented. However, failures have occurred occasionally after mass production
stage. Therefore, we need to analyze the MTBF of the TOD cooler. So, military and defense industry companies
collected the failure data of the TOD cooler. We analyze the MTBF of the TOD cooler using survival probability
function and failure data. We find the optimal distribution by applying parametric method and estimate parameters.
We determine that the Log-logistic distribution is the most appropriate for this data. Also, we analyze the reliability
per hour of the TOD cooler. The result of MTBF of the TOD cooler was higher than that of presented by oversee
enterprises.
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+ FLIR(Forawrd Looking Infrared)2}al gHc}.
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MTBF(Mean Time Between Failure)

F7re) FHEYS el X2 B (mean
life) o it J"’_%]'/\]Z}(mean time between failure:
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Fig. 1. Goodness of Fit of Log-normal distribution and

Log-logistic distribution
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Table 1. Anderson-Darling Test Statistic Location Parameter 9.792 9.756 1.464
Fitted Distribution Andeslts:‘?s-‘]i)c:ding Scale Parameter 1.037 0.595 21807
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Fig. 2. Graph of Probability density function, Survival
Function, Hazard Function of Log-logistic
Distribution
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Table 3. Percentile table of cooler on TOD

Percentage(%) OI]iIe:]tri:g St;IIlTC:)arrd

1 1118.63 265.04

10 4664.96 528.79

20 7560.96 668.73

50 17262.9 1767.38
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Table 4. Reliability per hour on Cooler

Hour Reliability
1,000 0.991
3,000 0.949
5,000 0.889
7,000 0.819
9,000 0.749
10,000 0.714
15,000 0.559
20,000 0.439
25,000 0.349
30,000 0.283
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