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Temper ature Response M easurement and Balance Time of Typical Equipment

YANG Guo-hui
(Unit 63853 of Chinese People's Liberation Army, Jilin Baicheng 137001, China)

ABSTRACT: The work aims to study the method of temperature measurement and the time of temperature balance stabilization
in temperature environment tests of weapons. The direct measurement method was used to measure and analyze the temperature
response time of three kinds of typical equipment, to find out the heat transfer law of different types of equipment, clarify the
mechanism of its temperature environment test, and determine the temperature balance time of equipment. Based on data of
many experiment, the selection of temperature test forces for weapons was analyzed. In low temperature and high temperature
working test, the times required for overall temperature balance should be appropriately extended by 8-10 hours. The high tem-
perature storage was too short, and should be appropriately extended by 4-6 hours. In the temperature environment test of
weapons, the real temperature response characteristics of equipment should be obtained according to its own performance char-
acteristics. When conditions permit, the closed space of weapons should be opened as far as possible and the heat exchange
should be accelerated to shorten the time for temperature balance. The temperature response of key and sensitive components
should be measured in real time to ensure the scientific and reasonable selection of test magnitude, and provide reference for

formulation of equipment environment analysis and test schemes.
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Fig.1 Temperature curve of each part of the tested
product with time
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Fig.2 Diagram of temperature over time
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Tab.1 Temperature response measurement for A low temperature test

C

& It BBt Ia] =i HEHL FEAR J& B HhER Tt AT

2010 1.0 11.0 7.0 11 105 83 14.8

21:10 8.7 3.8 ~0.6 6.0 7.3 2.0 1.3

22:10 ~10.1 22 53 9.1 3.4 3.9 9.2

23:09 ~10.9 75 8.1 ~103 0.7 “1.0 48

AR 0:10 ~10.9 7.4 83 ~102 23 3.1 27
wans, w0 o me o ks
i 3:11 105 92 292 ~103 8.4 ~10.1 35
¢=0.93, 4:10 ~10.6 9.0 9.1 ~10.1 8.2 -10.5 ~6.0

ek &=0.8) 5:10 -10.1 -95 -10.4 -10.2 -8.8 -10.2 -5.9
6:10 ~103 9.9 103 ~10.7 92 ~10.5 83

7:10 103 9.9 103 ~10.7 “116 ~103 92

8:11 ~10.2 97 ~10.2 ~10.2 9.7 ~10.2 9.4

9:10 ~10.0 9.1 9.9 ~103 95 ~10.1 ~10.0

21:44 249 — — 3.6 T198 228 141

22:44 26,0 _ _ 253 236 244 -16.5

23:43 2299 — _ 271 252 258 187

0:44 318 _ _ 288 226.9 _26.4 2203

1:44 331 — _ 315 2292 230.1 231

2:44 355 — — 332 317 327 258

SR 3:44 373 _ _ 358 2333 34,9 28.1

4:44 383 _ _ 371 355 2379 305

5:44 ~40.0 — — -38.9 236.9 387 329

6:44 399 — — 2393 382 2395 _34.6

744 398 _ _ 2395 393 239.6 363

8:44 402 — — 239.6 395 397 373

9:44 400 — — 239.6 2395 2397 382

10:44 400 _ _ 239.6 2395 2397 39,1




- 132 - OB OT R 2023 4F 4
195} ¢ KA B iR TR0 15 7 i S e T
% 3. TR R SRR AL, EE R AR B
) 2hn oo TAE, A PR IR SR R R TE 10 h J5 Ak 5
0 > SETREE 50 C AR A B L FEE N I 50 0 PR L
oo \ g | LI 55 SO ) 0 10 i 2 5
' 7 \\ TR NS
FMIRIE A
—40.0 *3 BREIEEERNINE

B3 A ARt a0 ek 58 ey 1oz 00k 2k
Fig.3 Temperature response measurement curve for A low
temperature test
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Tab.2 Temperature response measurement for B high tem-
perature storage

C
Jentmfal =N s RSPl R WIERSE BN
16:10 15.0 15.1 15.1 15.0 15.1 15.0
17:10 42,5 415 35.5 344 31.6 30.5
18:10 70.0  68.3 55.9 57.3 48.2 47.2
19:10 70.1  69.5 60.2 63.3 52.8 50.2
20:10 70.0  69.8 65.6 67.2 56.2 53.8
21:10 699 699 679 69.1 60.6 57.3
22:10 70.0 70.0 69.2 69.8 65.3 61.9
23:10 70.0 699  69.7 69.9 68.3 65.9
0:10 70.0 70.0 69.8 69.9 69.9 69.9
1:10 69.9 69.8 69.9 70.0 69.9 69.8
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PR
Wi PR B
15.0 >
i t+2h  4t8h t+50h  ¢/h

Bl 4 B g il I et 2 g oy 0 £
Fig.4 Temperature response measurement curve for B high
temperature storage

Tab.3 Temperature response measurement for B high tem-
perature working

C
et =l Hak RAPL HEN RIERS RN
13:58 15.1 15.1 15.1 15.0 15.1 15.0
14:58 32.5 31.5 28.5 30.0 23.6 22.5
15:58 50.0 46.5 43.6 453 27.2 26.3
16:58 499 49.2 47.9 49.2 29.3 28.6
17:58 50.1 49.9 49.2 499 32.3 31.3
18:58 50.0 49.8 49.8 498 34.2 33.6
19:58 499 50.0 50.0 499 36.5 35.7
20:58 50.0 49.9 499 50.0 38.2 37.1
21:58 50.1 50.1 50.0 50.0 41.3 39.2
22:58 50.1 49.9 499 499 445 42.6
23:58 50.0 50.0 50.0 50.0 46.9 45.8
0:58 50.1 50.0 50.0 50.0 49.2 48.2
1:58 50.0 50.0 50.0 499 50.0 499
A OC e
50.0
W
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AP
5.0 >
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P s B gl A 0 R e 17 0 ek 2%
Fig.5 Temperature response measurement curve for B high
temperature working test
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Tab.4 Temperature response measurement for B low tem-
perature working

Tt
et =N s RSl AL WERS BN
10:00 16.1 16.1 16.2 16.0 16.1 16.0
12:00 -3.5 =30 32 1.0 4.2 7.3
14:00 -19.6 -18.6 -13.5 -12.1 -2.3 4.2
16:00 -32.5 -31.6 -25.1 -23.2 -7.3 1.2
18:00 -40.1 -39.2 -283 -30.2 -10.6 3.2
20:00 -40.0 -39.8 -30.6 -33.2 -19.6 9.2
21:00 -40.0 -399 -323 -342 245 -143
22:00 -39.9 —40.0 -33.8 -353 -29.6 -18.7
23:00 -40.1 -399 -340 -356 -33.6 -223
0:00 -40.0 -39.8 -34.6 -36.7 -33.5 -25.6
1:00 -40.0 —40.1 -339 -369 338 -273
2:00 -40.1 -399 -32.8 -37.8 -343 -295
14.5A0/uC
NARN £+8h R
t/h
—40.0

Pl 6 BT A a0 L 32 e 1oz 00 ety 2
Fig.6 Temperature response measurement curve for B low
temperature working test
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Fig.7 Temperature response measurement curve for B
low temperature storage test.
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Tab.5 Temperature response measurement for C high
temperature working

C
dbatetal =Py Rk Kbl IFENL RS WERS BN
8:30 17.2 17.2 17.1 17.1 17.0 17.1 17.0
9:30 33.6 33.5 223 30.2 30.5 23.6 22.5
10:30  50.0 49.8 30.6 453 34.6 27.2 26.4
11:30 499 499 36.3 492 36.2 29.3 28.5
12:30  50.0 50.0 40.8 499 38.1 32.3 30.6
13:30 499 498 42.6 49.8 40.5 34.2 33.7
14:30  50.1 50.0 44.2 499 423 36.5 36.7
15:30  50.0 50.0 46.7 50.0 44.1 38.2 37.8
16:30  50.0 499 475 50.0 46.2 41.3 39.1
17:30  50.1 50.1 48.8 499 479 44.5 42.5
18:30 499 499 49.2 50.0 48.1 46.9 45.5
19:30 50.0 50.1 493 50.0 49.2 49.2 47.2
20:30 50.1 50.0 49.7 499 49.5 50.0 49.5
Yarc
50.0
17.2 >
i 4H+t2h t;+10h t/h

B8 C iy il Tt B2 e oy ) £
Fig.8 Temperature response measurement curve for C
high temperature working test
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