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Relationship of the constants of the Ball’s “Heat Transfer Equation” and the
Mukai’s “Ambient Temperature Slide Method”

Toshihiro Tanabe*

The Ball’s “Heat Transfer Equation” and the Mukai’s “Ambient Temperature Slide Method” formulas were verified using the

“Newton’s Law of Cooling” formula. The relationship between the two constants of the Ball’s “Heat Transfer Equation” (f, /) and the

two constants of the Mukai’s “Ambient Temperature Slide Method” (z, ) were recognized as follows.
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Fig. 1 The heat transfer curve of based on the example of measuring temperature
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Table 1 Example of measuring temperature of the pouch sample (130 % 170 mm, 200 g)

IRF [ mmim AR R[] moim AR R [ mmilm AR
me P e temperature
(min)  (C) (C) (min) () (C)  (min) () (C)
0.0 25.1 234 15.0 112.7 1209 30.0 1164 101.9
05 25.0 30.3 155 1138 120.9 30.5 114.8 97.1
1.0 254 36.3 16.0 114.6 120.9 31.0 113.0 97.3
15 26.2 414 16.5 1154 121.0 315 111.1 929
2.0 275 469 17.0 116.1 120.8 320 109.2 88.1
25 29.3 529 175 116.7 120.9 325 106.9 835
3.0 31.6 58.8 18.0 117.3 121.0 33.0 104.5 78.2
35 344 64.6 185 1177 121.0 335 101.7 729
4.0 375 70.3 19.0 118.2 120.8 34.0 98.6 67.8
45 41.1 76.3 195 1185 121.0 345 95.3 594
5.0 45.0 81.9 20.0 1188 120.9 35.0 916 54.7
55 49.1 875 205 119.1 120.9 355 87.7 495
6.0 53.6 931 21.0 119.3 121.0 36.0 83.6 434
6.5 58.2 98.6 215 1196 120.9 36.5 79.5 38.6
7.0 63.0 103.7 220 119.7 120.9 370 75.1 338
75 67.8 105.3 225 1199 121.0 375 70.9 34.2
8.0 724 109.6 23.0 120.0 121.0 38.0 66.9 337
85 76.9 1117 235 120.2 120.8 385 63.4 33.1
9.0 81.2 1145 24.0 120.2 120.9 39.0 60.2 325
95 85.3 118.3 245 120.3 121.0 39.5 57.3 322
10.0 89.2 121.3 25.0 1204 120.9 40.0 54.7 321
105 93.1 120.8 255 120.5 120.9 405 52.3 31.9
11.0 96.6 120.3 26.0 120.6 121.0 410 50.2 31.7
115 99.7 120.8 26.5 120.6 1209 415 48.2 315
12.0 102.3 120.7 270 120.6 120.8 42.0 46.6 314
125 104.7 1209 275 120.7 116.7 425 45.0 31.3
13.0 106.8 1209 28.0 1205 1118 430 436 314
135 108.5 120.8 285 1199 111.7 435 42.3 31.3
14.0 110.1 121.1 29.0 1189 106.8 440 41.1 31.2
145 1115 120.8 295 117.8 106.3 445 40.1 31.3
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Fig. 2 Example of heat transfer curve at the constant ambient temperature
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