Journal of the Korea Academia-Industrial https://doi.org/10.5762/KAIS.2020.21.8.187

cooperation Society ISSN 1975-4701 / eISSN 2288-4688
Vol. 21, No. 8 pp. 187-194, 2020

AZEA SPAES 9% =3 27|E YA A7

1* 1 1 m2 1
ojuz", WA, x88', AFW’ *—'.’IH°
U |a BN HESAHIE, J2UIISE NS KA

A Study on the Compatibility of Korean Temperature Guidelines for
Stockpile Material Environmental Test

Il Ro Lee', Kisik Byun', Sung-Yong Cho', Kyung Pil Kim? Jae Woo Park’
'Combat Materiel Center, Defense Agency for Technology and Quality (DTaQ)
“Resources Planning Division, Defense Agency for Technology and Quality (DTaQ)

8 of HBA 2714 APALE A AN I ALEA 1BE A A W Amed A8
Db 28k k. TAAAL 8 4 Aol LETE YEst ] ol 1 2 2849 B/ A B4
Ho] Lo E gy ot @A 8 Foll4= MIL-STD- 81OJJr MIL-HDBK-310 183 AECTP 2009 7|%-&
A NEe o B A S8R Sasle] L W S84 ot A BERL Ytk B AP
20149 £28 84 B4 L8LE 7122 VMo R sto] H giREL gl ALt g 9% 52
wgste] ABA FAAGS A% B LE71E ATY ATE SUshAc H*—‘MVJ—% 1960404158 2020
39714 2 1017 BE2004 609 3k W) AE 245 LERRE o) gstdon, SAY] 8T F] 19
Tt W WAVEO.5%, 1%, 5% 1099 EZHA TANEGo, 20, 10)S A 9 X2 steick. L4923,
dhtulae] BA4719) Hoh FEhe 41CHLR, 0.5%2) WANEE 37002 AEEdch. Fa]0] Aol Ho Iz
-32.6C, 0.5% WANE -21.1CE AE=geh. 7129 &4 A3t 2744 $1 L% W30 ~ 400)8 1AL
u), HEHISE A)9jo] S8EHEL 09.999%z SFRIFOR, o]t 29| o]4fe]uo] T o4 71 FAE BT
FRH P LELE V12 AYBA AP AYFES FHA T 5 A

Abstract The T&E (Test and Evaluation) results were applied for a judgment basis to decide the
developmental process of system engineering for efficient weapon system R&D (Research and
Development). During the OT&E (Operational Test and Evaluation) and DT&E (Development Test and
Evaluation), an environmental test is essential for weapon system development owing to their highly
exposed operational conditions. Based on the MIL-STD-810, MIL-HDBK-310, and AECTP 200, the ROK
armed forces recommended operating temperatures for the ROK weapon system and applied this to the
DT&E and OT&E. This study examined the compatibility of Korean temperature guidelines for stockpile
material considering recent climate change. Moreover, this study analyzed the data from hourly
measured temperatures on 101 observatories during 60 years, from 1960 to 2020, and percentage (0.5%,
1%, 5%, and 10%) and the ¢ (3¢, 20, and 1¢) frequency of occurrence on rigorous hot (August) and cold
(January) periods, respectively. The results indicate that the highest temperature was 41C, and the 0.5%
frequency of occurrence was 37.0C. In the case of the cold period, the lowest temperature was -32.6C
and the 0.5% frequency of occurrence was -21.1C. By considering the previously recommended
operating temperature range for a general ground system, -30 ~ 40T, regional operation probability is
recognized 99.999%. Despite the recent abnormal climate change from global warming, the Korean
temperature guidelines are compatible with the stockpile material environmental test.
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74(28.7C) =22 I Utt. (Table 1)

Table 1. Monthly mean high temperature.

Month Jan. Feb. Mar. Apr. May Jun.
45 6.8 12.1 183 23.4 26.3
Mean
High Jul. Aug. Sep. Oct. Nov. Dec.
Temp.
© 289 | 298 | 258 | 207 | 136 | 67
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Table 2. Top 20 observatory for mean high

temperature.
Order for Mean High Temperature
Rank Observatory N{Zﬁgp?f? le;fge(% ) (YYDYa)Yt.eMM
1 Daegu 36.0 39.4 1994.07.
2 Hapcheon 35.5 39.2 1994.07.
Miryang 35.2 39.4 1994.07.
3 Juam 35.2 39.4 1994.07.
Uiseong 34.9 38.5 1994.07.
5 Gwangju 34.9 38.5 1994.07.
Yeongcheon 34.9 39.4 1994.07.
8 Jeonju 34.8 38.2 1994.07.
Jeongeup 34.8 37.2 1994.07.
10 Miryang 34.7 38.4 2013.08.
Sancheong 34.7 39.3 1994.07.
. Geochang 34.6 37.8 1994.07.
Uiseong 34.6 40.4 2018.08.
Daegu 34.5 37.8 1994.08.
Gumi 345 37.4 1994.07.
14 Daejeon 34.5 37.7 1994.07.
Daegu 34.5 38.2 1967.08.
Cheongju 34.5 37.8 1994.07.
1o Daegu 34.4 37.9 2013.08.
Geumsan 344 37.5 1994.07.
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Table 3. Top 20 observatory for the highest

temperature.
Order for the Highest Temperature
Rank Observatory Mean Hoigh Higheft Date
Temp.(C) Temp.(C) (YYYY.MM.)
1 Hongcheon 333 41.0 2018.08.
2 Bukchuncheon 329 40.6 2018.08.
3 Uiseong 34.6 40.4 2018.08.
4 Yangpyeong 333 40.1 2018.08.
5 Chungju 33.4 40.0 2018.08.
Uiseong 34.2 39.9 2018.07.
6 Yeongwol 323 39.9 2018.08.
Yeongdeok 30.8 39.9 2018.08.
9 Gyeongju City 32.4 39.8 2018.08.
10 | Gyeongju City 333 39.7 2017.07.
Seoul 333 39.6 2018.08.
11 Yeongcheon 33.1 39.6 2016.08.
Jeongseon-gun 31.5 39.6 2018.08.
Hapcheon 334 39.5 2018.07.
14 Chuncheon 32.3 39.5 2018.08.
Daegu 32.3 39.5 1977.07.
Daegu 36.0 39.4 1994.07.
17 Miryang 35.2 394 1994.07.
Juam 35.2 394 1994.07.
Yeongcheon 34.9 39.4 1994.07.
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Fig. 3. High temperatures versus frequency of
occurrence on July and August.
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Table 4. Analysis results for frequency of
occurrence on July and August.
High temp (C)
Month | Mean
lo | 20 | 30 | 10% | 5% | 1% [0.5% | Max
July | 28.9 [30.3|31.7(33.1[33.3|34.3(36.1|36.8|39.9
August | 29.8 |31.1|32.4(33.7 |33.7 | 34.6 | 36.3 | 37.0 | 41.0
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Table 5. Monthly mean low temperature.

Table 7. Top 20 observatory for the lowest temperature.

Month Jan. Feb. Mar. Apr. May Jun. Order for the Lowest Temperature
-5.2 -35 0.8 6.2 11.6 16.8 Rank Observatory Mean L:)w Loweset Date
Mean Temp.(C) Temp.(C) [(YYYY.MM.)
Low Temp. Jul. Aug. Sep. Oct. Nov. Dec
() 1 Yangpyeong -22.8 -32.6 1981.01.
213 | 216 | 163 | 94 | 30 | 30 2 Cheorwon -15.5 292 2001.01.
3 Daegwallyeong -14.7 -28.9 1974.01.
196049 E 201997149 1907} 2800) B g o W 9 L RS L DAL
27} 120986707 10843370010, B AL R F e I T | R
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71 99 gollZo] AMEE ). tiFEEY A2 d4 ® | Dacawallyeons | -136 =276 | 1978.02.
o 19801{:11;]101] L]—E]—L]—_‘]‘V_ 9}1\%\42\1]’ E‘_g] o&:rjéoﬂ/\—] }411 10 Yangpyeong -17.8 -27.5 1985.01.
71%01 —?)OOOC 7]_ ‘\’jc})\i]‘:j 7}4\9_; _—5—_4_?154 %q_ :la_lq_ _%1 11 Jecheon -18.2 -27.4 1981.01.
2 )ajolHo] what 2000d o= oAk AL@A o] 9] 12 Yangpyeong -14.1 =272 1986.01.
9loo ol 8 = 9loith. ojzjst Y BAATlE x5 13 Hongcheon -13.9 -27.0 1974.01.
= ) = - 14 Hongcheon -14.8 -26.9 1986.01.
SR, 180] But7l2 =3t i W2 A Kol Cheorwon -15.2 268 | 201001,
9\1%‘:}' 5 Daegwallyeong -14.4 -26.8 2013.01.
17 Hongcheon -12.9 -26.7 2001.01.
Table 6. Top 20 observatory for mean low Icheon 178 -265 1981.01.
temperature. 18 | Daegwallyeong -16.6 -26.5 1981.01.
Order for Mean Low Temperature Yangpyeong 135 J265 197401,
S obsematony | e fov | Lo <YYDY?3AM B9 SRR SRl diE SERES 7t ¢
1 Yangpyeong -22.8 -32.6 198‘1.01. tg E—i %é]} ]ﬂl‘%‘%(%) g}\glﬂE(O'l%’ 1%, 5%, 10%)9}
) Cheorwon -19.1 243 2011.01. FEEUHo) THUEGo, 20, 0)E S ZAIIAT
Hongcheon -19.1 -28.1 1981.01. (Fig. 4)
4 Wonju -189 -27.6 1981.01. roconey o Oecrone roconey o Oemroce
Chungju -18.9 -28.5 1981.01.
6 Wonju -184 26 | 198401, -
7 Yangpyeong -18.3 -26.4 1984.01.
8 Jecheon -182 274 | 198101, + oze] " et g
9 Hongcheon -18.1 -24.8 1984.01. . @
10 Paju -17.9 -23 2011.01. "
| | Yanspyeons -178 275 | 1985.01. . @ LT
Icheon -17.8 -26.5 1981.01. 5 Frequency of Occurrence 5 Frequency of Occurrence
13 Inje -17.5 -22.7 2011.01.
" Daegwallyeong -17.4 -25.8 1984.01.
Daegwallyeong -174 -23.6 2011.01.
Jecheon -17.3 -23.2 2011.01. e
16 Chuncheon -17.3 -23.8 1981.01. . S —
18 Inje -172 259 | 1981.01. ‘
Boeun -17.0 -25.3 1981.01. EEEEEE FHERE O 7T
19 Hongcheon -17.0 -26 1985.01. Uanuary] [February]
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Fig. 4. Low temperatures versus frequency of
occurrence on January and February.
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Table 8. Analysis results for frequency of occurrence

on January and February.

Table 10. Analysis results for frequency of
occurrence on January and February.

Low temp (C)
10% | 5%

Month

Mean

20 | 30 1%

-12.6

lo 0.5% | Max

January | -5.2 | -8.7 |-12.2 -15.7|-14.9 -21.1]-32.6

-19.3

February | -3.5 | -6.4 | -9.3 |-10.0|-12.3|-12.3|-16.2|-18.0|-27.9
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Table 9. Recommended operation temperatures for ROK weapon system[6].

Low temperature High temperature
Conditions 30 of Korean General ground 20 of Korean Cost and naval Cost and naval | General ground
Peninsula system Peninsula system system system
Temlznzr)ature 32 -30 25 20 35 40
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