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Abstract

The heat loss from insulated metal piping in the transient state was evaluated by the finite difference

method,

of metal pipe and heat insulator in 200°C heat transportation,

a considerable effect on the transient heat loss in the warming up operation,

The analysis was executed one dimensionally in the radius direction for a two layer system

The heat capacity of the metal pipe had

Some material combina-

tions make the total heat loss in 6hr. operation 1.5 ~ 2.5 times larger than the calculation with sta-

tionary heat loss.

a good approximation.

for 1~2 hr. was considerably smaller than that for warming up.

A simplified mathematical model was proposed for simple calculation, and it gave

The transient heat loss by natural cooling in the operational discontinuation

The transient heat loss had little

influence on the economical thickness of the heat insulator.

Key Wards : Thermal Conduction, Transient Heat Loss, Metal Pipe, Heat Insulator,

Differece Calculus, Mathematical Model, Economical Thickness
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pipe heat difference concentrated accumulated
insulator calculus constant model energy model
Ay C1 0, A CoP2 tc tst QL1® Q.Lr@ @/0 QLT© /D
W/mK | kJ/m3K | W/mK | kJ/m3K h h k) kJ kJ
25 0.12 0.43 202. 204. 1.01 217. 1.07
0.02 100 0.13 1.51 340. 3486. 1.02 383. 1.13
400 0.16 5.86 893. 9186. 1.03 1050. 1.18
25 0.14 0.21 219. 218. 1.00 252. 1.15
1000 | 0.08 100 0.16 0.54 371. 369. 0.99 439. 1.18
400 0.23 1.91 1002. 988. 0.99 1204. 1.20
25 0.16 0.20 249. 247. 0.99 305. 1.23
0.16 100 0.20 0.40 416. 407. 0.98 516. 1.24
400 0.33 1.27 1133. 1082. 0.96 1396. 1.23
25 0.24 0.51 360. 362. 1.00 380. 1.06
0.02 100 0.25 1.58 496. 503. 1.01 545. 1.10
400 0.28 5.93 1048. 1072. 1.02 1211. 1.16
25 0.26 0.33 393. 393. 1.00 446. 1.14
. 100 2000 0.08 100 0.29 0.63 537. 535. 1.00 625. 1.17
‘ 400 0.37 1.99 1162. 1150. 0.99 1386. 1.19
25 0.31 0.32 4438. a47. 1.00 545. 1.22
0.16 100 0.35 0.52 604. 596. 0.99 746. 1.23
400 0.49 1.39 1306. 1261. 0.97 1615. 1.24
25 0.46 0.70 678. 680. 1.00 709. 1.05
0.02 100 0.48 1.72 810. 8186. 1.01 869. 1.07
400 0.52 6.05 1360. 1380. 1.01 1529. 1.12
25 0.52 0.56 745. 745. 1.00 840. 1.13
4000 ] 0.08 100 0.55 0.84 876. 876. 1.00 1007. 1.15
400 0.64 2.16 1485. 1477. 0.99 1754. 1.18
25 0.60 0.61 853. 852. 1.00 1032. 1.21
0.16 100 0.64 0.78 994. 987. 0.99 1219 1.23
400 0.80 1.61 1666. 1627. 0.98 2062 1.24
=2 IR O JE AL (g.=5000(W/m?2))
pipe heat difference concentrated accumulated
insulator calculus constant model energy model
A‘ Cy, 0, AZ C,r P, tc tst QLT® QLT® @/@ QLT® ® /0
W/mK | kJ/méK | W/mK | kJ/m3K h h kJ kJ kJ
25 0.06 0.39 202. 204. 1.01 214. 1.06
0.02] 100 0.06 1.48 340. 347. 1.02 380. 1.12
400 0.07 5.82 893. 919. 1.03 1046. 1.17
25 0.06 0.15 211. 211. 1.00 232. 1.10
f 1000 | 0.08] 100 0.07 0.49 367. 366. 1.00 421. 1.15
W 400 0.09 1.85 1000. 994. 0.99 1182. 1.18
25 0.07 0.12 224. 222. 0.99 255. 1.14
0.16 | 100 0.08 0.33 400. 389. 0.97 468. 1.17
400 0.11 1.18 1120. 1073. 0.96 1332. 1.19
25 0.12 0.43 358. 360. 1.01 373. 1.04
0.02| 100 0.12 1.51 495. 502. 1.01 539. 1.10
400 0.13 5.85 1048. 1075. 1.03 1204. 1.15
25 0.12 0.20 373. 373. 1.00 404. 1.08
100| 2000 | 0.08| 100 0.13 0.52 525. 525. 1.00 589. 1.12
400 0.186 1.88 1156. 1151. 1.00 1349. 1.17
25 0.13 0.17 394. 393. 1.00 445. 1.13
0.16| 100 0.15 0.37 562. 553. 0.98 650. 1.16
400 0.18 1.22 1278. 1234. 0.97 1511. 1.18
25 0.23 0.51 671. 673. 1.00 691. 1.03
0.02] 100 0.23 1.57 807. 814. 1.01 855. 1.06
400 0.25 5.91 1359. 1386. 1.02 1521. 1.12
25 0.24 0.30 699. 700. 1.00 750. 1.07
4000 | 0.08} 100 0.25 0.61 844. 844. 1.00 928. 1.10
400 0.28 1.95 1470. 1466. 1.00 1684. 1.15
25 0.25 0.29 740. 739. 1.00 828. 1.12
0.16 | 100 0.27 0.47 896. 887. 0.99 1022. 1.14
400 0.32 1.30 1598. 1557. | 0.97 1872. 1.17
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