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M3 0.1 JoyamsnaaewaznamsmuIudas1dIuaNuFuved leisgngamngies °C

2 [
8n31M3 InadunzveseIMa 65.92 kg, /hkg,,, NUANIIARA 0.4%0.4 m’

solid
AMSIaN 0.7 m/s ANUFUTUINS 0.71
ninuie 5.447 kg ANNTUTNAA 5.3 % d.b.

2 H E4 H
ANuaULaINaInIuN Blower 2.6 Kw-h ANNAUIADINGIIUN Heater 207.3 Kw-h

Time W T

| kg | °

T T

h p di

C C C

T

o

T T

o

T

o

M MR

do blower db wb

C

o o o

C C C %d.b.

0 18.162 | 65.4 265 645 | 314 27 26.2 | 223 | 23343 1

0.25 | 17.962 | 65.6 | 28.6 | 64.1 | 40.2 | 27.1 | 26.2 | 22.1 | 229.75 | 0.984

0.5 | 17.767 | 68.8 | 44.7| 653 | 499 | 27.6 | 26.8 | 22.5 | 226.17 | 0.968

0.75 | 17.547 | 67.4 529 | 66.2 | 552 28 274 | 23.4 | 222.14 | 0.951

1 17.357 | 66.4 553 | 65.1| 56.7 | 283 | 27.4 | 243 | 218.65 | 0.935

1.5 16982 | 66 56.1 | 64.7| 57.5 | 28.1 | 28.8 | 24.6 | 211.76 | 0.905

2 16.637 | 65.9 56.6 | 64.6 | 58 287 | 27.9 | 23.5 | 205.43 | 0.877

2.5 | 16312 | 66.3 57.1 | 65.1| 58.7 | 29.5 | 285 | 245 | 199.46 | 0.851

3 16.012 | 66.2 57.8 65 | 58.9 29 28 24.5 | 193.95 | 0.827

4 15.392 | 65.7 58.1 | 64.8 | 589 | 28.6 | 27.6 | 23.3 | 182.57 | 0.777

5 14.842 | 66.6 589 | 652 | 599 | 281 | 26.5 | 22.8 | 172.48 | 0.733

6 14332 | 65.7 | 59.1 | 64.6| 599 | 27.1 | 259 | 22.4 | 163.11 | 0.692

8 13407 | 65.6 | 593 | 64.6| 599 | 26.8 | 252 | 21.6 | 146.13 | 0.617

10 12.517 | 654 59.4 | 645 | 60 259 | 243 21 129.79 | 0.546

12 11.767 | 65 59.8| 63.8| 604 | 248 | 23.6 | 203 | 116.02 | 0.485

14 11.042 | 65 59.8 | 639 | 604 | 24.1 | 224 19 102.71 | 0.427

16 10.362 | 65 60.1 | 64.1 | 604 | 23.7 | 22.8 | 19.1 | 90.23 | 0.372

18 9.728 | 65.3 60.5| 642 | 60.7 | 23.8 | 22.8 | 194 | 78.59 | 0.321

20 9.142 | 654 | 61.1| 645 | 61.3 | 239 | 233 | 193 | 67.83 | 0.274

22 8587 | 659 | 614 | 645| 61.7 | 265 | 254 | 21.5 | 57.64 | 0.23




A1519 V.1(90)

Time | W T, T | To | Tuo | Toowe | T | Tus M MR
(h) (kg) ‘c | °c °’C °‘C °‘Cc °‘Cc °C | %db.
24 | 8.067 | 66.1 | 62.1 | 65 | 623 | 27 | 263 | 22.6 | 48.09 | 0.188
26 | 7.617 | 65.7 | 62.1 | 647 | 624 | 28.7 | 27.8 | 23.4 | 39.83 | 0.151
28 | 7242 | 666 | 63 | 652 | 632 | 29 | 285 | 24.1 | 3295 | 0.121
30 | 6912 | 66 | 63 | 651 | 629 | 288 | 27 | 23.5 | 26.89 | 0.095
32 | 6736 | 659 | 63.1 | 648 | 629 | 27 | 256 | 21.4 | 23.66 | 0.081
34 | 6.602 | 655 | 633 | 645 | 63 | 264 | 245 | 19.7 | 21.20 | 0.07
36 | 6512 | 648 | 633 | 639 | 629 | 254 | 235 | 193 | 19.55 | 0.063
38 | 6473 | 655 | 63.8 | 642 | 63.6 | 24 | 22.6 | 19.1 | 18.83 | 0.059
40 | 6374 | 647 | 63.6 | 63.5 | 63.1 | 23.6 | 225 | 189 | 17.01 | 0.051
42 | 6320 | 64.8 | 63.8 | 63.8 | 633 | 224 | 219 | 18.7 | 16.02 | 0.047
44 | 6304 | 663 | 642 | 649 | 639 | 251 | 233 | 193 | 1573 | 0.046
46 | 6261 | 654 | 639 | 654 | 63.6 | 265 | 233 | 193 | 1494 | 0.042
48 | 6241 | 653 | 64.2 | 653 | 63.7 | 283 | 255 | 21.3 | 14.57 | 0.041
50 | 6.195 | 652 | 643 | 652 | 639 | 29 | 27.6 | 22.8 | 13.73 | 0.038
51 | 6173 | 65 | 642 | 65 64 | 283 | 283 | 23.6 | 1332 | 0.037
52 | 6.165 | 65.1 | 64.4 | 649 | 64 | 285 | 27.8 | 23.1 | 13.18 | 0.035
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M3 1.2 JoyamsnaaewazwamsmuIudas1dIuaNuFuved leisgngangizs °c

2 [
8n31M3 InadunzveseIMa 60.28 kg, /hkg,,, NUANIIARA 0.4%0.4 m’

solid
AN 0.7 m/s ANUFUFUINT 0.76
Wniinuie 5.979 kg ANUFUANAA 3.6%d.b.

2 H 2 H
ANuAULaDINaIIUN Blower 2 Kw-h ANuAUIaoINaIun Heater 165.7 Kw-h

Time \\% T T T

h p di

(h) (kg) °’c C C

T, | T

o

T

o

T

o

M MR

blower db wb

C

o o o

C C C %d.b.

0 19.822 | 76.5 | 243 | 75.1 | 253 | 27.6 | 27.5 | 23.1 | 234.43 1

0.25 | 19.617 | 76.4 | 30.5 | 75.1 | 73.1 | 27.7 | 27.7 | 23.5 | 230.97 | 0.985

0.5 | 19257 | 76.8 | 35.1 | 755 | 49.7 | 284 | 285 | 24.7 | 224.90 | 0.959

0.75 | 18922 | 76.8 | 453 | 753 | 56.7 | 28.8 | 28.8 | 24.3 | 219.25 | 0.934

1 18.482 | 77.3 | 504 | 75.6 | 594 29 29 25.8 | 211.82 | 0.902

1.5 17917 | 76.4 | 52.3 75 69.6 | 298 | 294 | 26.8 | 202.29 | 0.86

2 17.342 | 76.8 | 58.1 | 75.2 | 70.6 30 30 27.8 | 192.59 | 0.818

25 | 16.827 | 76.8 58 755 | 70.8 | 29.8 | 29.7 | 274 | 183.90 | 0.78

3 16362 | 77.1 | 584 | 75.5 | 71.1 | 29.5 | 29.1 | 27.5 | 176.05 | 0.746

4 15.462 | 76.6 | 58.6 | 753 | 709 | 29.1 | 28.6 | 26.1 | 160.87 | 0.68

5 14.582 | 77 589 | 755 | 71.4 | 28.8 | 28.1 | 26.3 | 146.02 | 0.615

6 13917 | 77.3 | 59.3 76 65 29 284 | 254 | 134.80 | 0.567

8 12.432 | 77 604 | 755 | 66.8 | 285 | 27.8 | 243 | 109.75 | 0.458

10 11.167 | 77.5 | 60.7 | 75.8 | 689 | 27.3 | 26.5 | 23.2 | 88.408 | 0.365

12 10.097 | 76.6 | 62.1 | 75.1 70 26.8 26 22.4 | 70.355 | 0.286

14 9.212 | 76.7 | 63.5 | 75.9 71 264 | 255 | 23.1 | 55.424 | 0.221

16 8.602 | 76.5 | 652 | 752 | 714 | 26.1 | 25.1 | 23.5 | 45.132 | 0.176

18 7.837 | 774 | 675 | 75.1 | 723 | 264 | 25.6 | 224 | 32225 | 0.12

20 7.722 | 7723 | 67.8 | 753 | 73.1 | 27.5 | 26.7 | 22.6 | 30.285 | 0.112

22 7432 | 76.8 | 68.3 75 73.8 | 283 | 274 | 234 | 25392 | 0.091




24 | 7.192 | 765 | 69.5 | 755 | 74.1 | 28.1 | 27.4 | 22.1 | 21.343 | 0.073

A1514 V.2 (AD)

Time | W T, T, Ty | Ty | Ty | T | Tun M MR
(h) (kg) °‘C °‘Cc °‘C ‘Cc °‘C °‘C °C | %d.b.
26 | 7.007 | 76.8 | 704 | 75.7 | 74.6 | 29.5 | 283 | 23.6 | 18.221 | 0.059
28 | 6932 | 77.1 | 705 | 763 | 75 | 293 | 28.4 | 238 | 16.956 | 0.054
30 | 6.887 | 773 | 71 76 | 752 | 305 | 29.7 | 24.6 | 16.197 | 0.051
32 | 6852 | 764 | 712 | 754 | 745 | 282 | 27.3 | 24.1 | 15.606 | 0.048
34 | 6.827 | 765 | 71 | 756 | 75 | 281 | 27 24 | 15.18 | 0.046
36 | 6.817 | 764 | 713 | 756 | 75.1 | 28 | 27.3 | 242 | 15.01 | 0.045
38 | 6795 | 763 | 714 | 75.1 | 748 | 293 | 28 | 245 | 14.64 | 0.044
40 | 6778 | 765 | 712 | 752 | 75 | 284 | 27.6 | 243 | 1435 | 0.043
42 | 6761 | 764 | 71.5 | 748 | 745 | 29 | 28.1 | 25 | 14.07 | 0.041
44 | 6742 | 76.8 | 714 | 752 | 746 | 28 | 274 | 245 | 1375 | 0.04
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M3 1.3 JoyamsnaaewaznamsmuIudas1dIuaNuFuvesd leisgngangiss °c

2 [
8n31M3 InadunzveseIMA 59.06 kg, /hkg,,, NUANIIARA 0.4%0.4 m’

solid
AN 0.7 m/s ANUFUFUINT 0.76
Wninuie 6.045 kg ANUFUANAA 3.1%d.b.

2 H Y H
ﬂ’)?ﬁ\lﬁu&ﬂﬁ@ﬂwajﬂﬁuﬁBlower 1.6Kw-h ﬂ’NﬁJﬁulﬂﬁﬂﬂWﬁN"MﬁHeater 126.6 Kw-h

Time | W T, T, Ty | Ty | Tywa | T | Tus M MR
(h) (kg) °‘Cc °‘Cc Ke °‘C °’Cc ‘Cc °C | %d.b.
0 |18612| 865 | 26 | 855 | 404 | 283 | 28 19 | 207.43 1

0.25 | 18.285 | 86.7 | 48.5 | 85.7 | 583 | 283 | 27.8 | 19.4 | 202.03 | 0.974

0.5 | 17.745 | 86.1 | 58.7 | 85.1 | 67.5 | 284 | 27.8 20 193.11 0.93

0.75 | 17.345 | 86.2 | 61.2 | 853 | 68.8 | 28.6 | 28.1 | 204 | 186.50 | 0.898

1 16.847 | 86.4 | 61.7 | 85.1 | 69.8 | 28.7 28 20.5 | 178.27 | 0.857

1.5 16742 | 86.2 | 62.5 | 84.6 | 71.4 | 283 | 27.5 | 19.9 | 176.54 | 0.811

2 15.517 | 864 | 63.2 | 849 | 728 | 279 | 27.2 20 15630 | 0.75

25 | 14877 | 86.6 | 64.2 | 854 | 73.7 | 27.5 | 26.77 | 19.7 | 145.73 | 0.698

3 14.257 | 86.5 | 652 | 85.1 | 743 | 27.2 | 263 | 19.5 | 135.49 | 0.648

4 13.297 | 86.5 | 66.5 85 753 | 264 | 25.7 19 119.63 | 0.571

5 12.342 | 86 67.5 | 84.7 | 763 | 259 | 248 | 19.1 | 103.86 | 0.493

6 11.337 | 86.1 | 68.6 | 85.3 77 247 | 23.7 | 184 | 87.264 | 0.412

8 10.327 | 85.6 | 69.6 | 84.6 | 78.1 | 23.7 | 23.1 | 17.9 | 70.58 | 0.331

10 9487 | 855 | 71.2 85 79.3 | 233 | 224 | 17.5 | 56.70 | 0.263

12 8.647 | 84.7 | 72.8 | 84.7 | 80.1 | 22.5 | 21.8 | 17.4 | 42.83 | 0.195

14 8202 | 844 | 742 | 843 | 804 | 219 | 20.8 17 35.48 | 0.159

16 7.767 | 85.1 | 76.5 | 849 | 81.3 | 23.6 | 22.6 | 17.6 | 28.29 | 0.124

18 7.6 85.1 | 783 | 84.7 | 81.9 | 257 | 249 | 178 | 2553 0.11

20 7372 | 845 | 789 | 842 | 81.7 | 275 27 18.7 | 21.77 | 0.092

21 7.2 853 | 79.9 | 84.63 | 82.5 29 284 | 19.7 | 18.92 | 0.078




22 | 7125 | 853 | 80.7 | 849 | 83 | 292 | 28.8 | 21.3 | 17.69 | 0.072

A1514 .3 (AD)

Time | W T, T, Ty | T | Ty | T | Tun M MR
(h) (kg) °‘C °‘Cc °‘C ‘Cc °‘C °’C °C | %d.b.
23 7.05 | 857 | 80.7 | 84.7 | 83 | 27.9 | 27.1 | 20.6 | 16.45 | 0.066
24 | 7.012 | 856 | 81.1 | 851 | 832 | 28 | 272 | 20.5 | 15.82 | 0.063
25 | 6982 | 84.8 | 81 85 | 83.1 | 258 | 248 | 19.4 | 1532 | 0.06
26 | 6951 | 853 | 81.5 | 84.6 | 825 | 29 | 284 | 19.7 | 14.81 | 0.058
27 | 6931 | 853 | 81.6 | 849 | 83 | 292 | 288 | 21.3 | 14.48 | 0.056
28 | 6903 | 85.7 | 81.1 | 84.7 | 83 | 27.9 | 27.1 | 20.6 | 14.02 | 0.054
29 | 6.892 | 85.6 | 81.9 | 851 | 832 | 28 | 272 | 20.5 | 13.84 | 0.053
30 | 6.881 | 84.8 | 81.9 | 85 | 83.1 | 258 | 248 | 19.4 | 13.66 | 0.052
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AT .1 mqquwmzmmmm°lu1/iumﬂéuﬂwmﬁmummaamauwmmauumqmwgu 65 C

e afinadoy

(min) 1 2 3 4 5 6 7 8 9
0 63.3 64.8 66 62.2 64.2 66.9 62.5 65.2 67.5
5 62.9 64.4 66 62.2 64.1 67.1 62.4 65 67.7
10 63.1 64.7 66.2 62.6 64.4 67.3 62.9 65.6 67.7
15 63.4 64.7 65.7 62.5 64.5 66.8 62.8 65 67.2
20 63.1 64.4 65.9 62.2 64.3 66.8 62.8 65.3 67.5
25 63.3 64.8 66.5 63.1 64.5 67.3 63.1 65.3 67.9
30 63.1 64.4 66 62.2 64.5 66.8 62.7 64.9 67.5
35 63.1 64.7 66.2 62.6 64.4 67.1 63.1 65.3 67.5
40 63.1 64.5 65.9 62.1 63.8 66.7 62.3 64.5 67.4
45 63.2 64.4 66 62.4 64.3 67.1 62.4 64.9 67.8
50 63.2 64.5 66.4 62.9 64.6 67.4 63.1 65.4 67.7
55 63 64.4 66.1 61.9 63.9 67 62.6 65 67.3
60 63.1 64.8 66 62.5 64.7 67.1 62.8 65.6

M3 7.2 Mgamgifsumisieg lunhdavesiosouniuioanfoudieseuniagungd 75 °C

e Jaiinadey

(min) 1 2 3 4 5 6 7 8 9
0 73.9 75 76.6 73.6 75.4 78.1 73.9 76.2 78.2
5 74 75.1 762 73.9 75.4 775 73.9 75.9 77.9
10 74.2 75.2 76.2 73.8 75.4 77.2 74 76 77.8
15 743 75.5 763 74.1 75.4 775 74.2 76 78.1
20 745 75.4 76.6 73.9 75.4 775 742 76 78
25 74.7 75.8 76.8 74.2 75.5 77.9 74.5 76 78.1
30 74.8 75.7 76.9 74.5 76 77.9 74.7 763 78.5
35 745 75.6 76.7 74.2 75.7 777 74.6 76 78.1
40 74.6 75.4 76.9 74.2 75.5 71.5 74.4 76.2 78.1
45 74.8 75.7 76.8 74.3 75.8 71.5 74.6 76.1 78
50 74.8 76 76.7 74.5 75.7 78.1 74.6 76.3 78.3




55 74.5 75.8 76.8 74.4 75.7 77.5 74.7 76.4 78
60 74.5 75.5 76.6 74.2 75.4 77.7 74.5 76.4 78
M3 A3 Mgamgifd i lumhdavesiosouniuioanfoudiieseuniagungd ss °c

nan Jafinao

(min) 1 2 3 4 S) 6 7 8 9
0 83 84.3 85.4 83 84.9 86.9 83 85.3 87.6
5 83.1 84.4 85.7 83 84.7 87 83 85.2 87.3
10 83 84.1 85.4 82.7 84.3 86.3 82.7 84.9 87
15 83.1 84.5 85.9 82.7 84.2 86.9 83 85.2 87.5
20 83.1 84.2 85.5 82.5 84.3 86.6 82.7 85.1 87.2
25 82.9 84.3 85.6 82.8 84.4 86.7 82.9 84.9 87.1
30 83 84.2 85.7 82.7 84.6 86.6 83 85.2 873
35 83.3 84.6 86 82.7 84.7 87.1 83.3 85.5 87.8
40 83.1 84.6 85.8 82.8 84.8 86.8 83.1 85.1 87.4
45 83.2 84.5 85.5 82.4 84.2 86.9 82.7 85.1 873
50 83 84.3 85.7 82.8 84.5 87 83 85 87.6
55 83.3 84.8 86 82.8 84.6 87 83.2 85.2 87.6
60 83.5 84.9 85.6 83.1 85.1 86.9 83.2 85.2 873

M3 A4 meamgiingumian lunihdavesteseuntuiloandeudiiesouigumgi o5 °C

nan aiinadey

(min) 1 2 3 4 5 6 7 8 9
0 92 93.5 95.2 92.3 93.4 96.8 92.2 94.5 97.3
5 92.1 93.6 95.3 923 93.6 97 92 94.7 97.3
10 92.5 93.8 95.3 92 93.5 96.9 923 94.5 97.4
15 92.9 94.4 95.7 92.5 94.1 97.3 92.7 95.2 97.8
20 92.8 94.2 95.4 92.3 94.4 97.5 92.4 95.3 97.7
25 92.9 94.5 96 92.7 95 97.2 92.8 95.2 98.1
30 92.7 94.4 95.8 92.7 94.8 97 92.7 95 97.6
35 92.8 94.6 95.5 92.3 94.5 97.1 92.5 95.1 97.8
40 92.6 94.5 96.2 92.2 94.5 97.2 92.7 95.3 97.5
45 92.5 94.6 95.9 92.2 93.9 96.8 923 95 97.6




50 92.5 94.5 95.6 92.5 94.6 97.1 92.5 95.2 97.8
55 92.9 94.5 96 923 93.9 97.1 92.5 95 97.8
60 92.7 94.7 95.8 92.5 94.6 97.1 92.6 95.3 97.7
M3 A.5 gavigiiied lemeludeseuuiavaziimseuniad led 65°c
ainaToy
181(h) Tl T2 Ml M2 Bl B2
0 27.2 27.4 27.0 27.0 26.8 26.5
0.25 311 32 29.8 30.3 28.4 28.6
0.5 57.4 46.9 50.4 45.8 43.4 44.7
0.75 58.7 54.8 55.4 53.9 52 52.9
1 59.1 56.4 56.9 55.9 54.6 55.3
1.5 60 56.9 57.8 56.5 55.5 56.1
2 60.7 57.2 58.5 56.9 56.3 56.6
2.5 60.7 57.9 58.9 57.5 57 57.1
3 60.7 58.3 59.1 58.1 57.5 57.8
4 60.3 58.2 59.0 58.2 57.7 58.1
5 60.6 58.5 59.6 58.7 58.6 58.9
6 60.4 58.5 59.6 58.8 58.7 59.1
8 60 58.4 59.5 58.9 58.9 59.3
10 59.6 58.1 59.3 58.8 59 59.4
12 59.5 58.1 59.4 59.0 59.2 59.8
14 60 57.7 59.6 58.8 59.1 59.8
16 59.3 57.6 59.3 58.9 59.2 60.1
18 59.5 56.6 59.5 58.6 59.5 60.5
20 59.3 57.9 59.7 59.5 60 61.1
22 59.4 57 59.9 59.2 60.3 61.4
24 60.1 57.2 60.5 59.7 60.9 62.1
26 59.7 57.3 60.4 59.7 61.1 62.1
28 59.1 58 60.6 60.5 62 63
30 59.8 57.6 60.9 60.3 62 63




32 60 57.8 61.1 60.5 62.1 63.1
34 60.2 58.1 61.3 60.7 62.4 63.3
36 60 58.5 61.3 60.9 62.6 63.3
38 59.9 59.1 61.6 61.5 63.2 63.8
40 60.2 59.3 61.6 61.5 63 63.6
42 60.1 59.7 61.7 61.8 63.3 63.8
44 60.4 59.9 62.1 62.1 63.7 64.2
WINove dyanuel: T Ao Snmuvestueuuna 1M Ao dunaisvesiuounds : B Ae duaraveaiuons

9

a & o v v o Y o A _ o
AT N 7.6 qmwgmuam"lﬂmﬂ“luwmammwmzmmiammqm"lﬂm 75°C

@ﬂﬁwﬂaau
1391(h) T1 T2 MI M2 Bl B2
0 24.2 24.3 24.1 24.1 24 24.3
0.25 36.4 358 34 32.5 32.5 30.5
0.5 60.6 50.6 46.8 39.5 43.2 35.1
0.75 63.3 58.4 55.8 49.5 53.1 453
1 64.3 58.7 59.5 55.2 55.2 50.4
1.5 63.8 57.5 59.1 56.5 56.4 52.3
2 64.7 62.5 60.4 58.4 58.4 58.1
2.5 65 62.8 60.7 59.3 58.1 58
3 65.3 63.3 61.3 59.1 59.5 58.4
4 65.3 63.5 61.6 59.4 59.6 58.6
5 65.9 64.3 62.4 59.3 60.1 58.9
6 66.8 65.2 63.2 60.2 60.1 59.3
8 67.2 66.2 64.6 61.2 62.1 60.4
10 68.6 67.9 66.5 62.7 63.9 60.7
12 68.8 68.2 67.1 64.1 64.8 62.1
14 69.3 68.6 67.6 66.7 66.2 63.5
16 69.7 68.8 68.1 67.5 68 65.2
18 70.4 69.7 69.1 68.6 68.4 67.5
20 71.5 70.4 70.4 69.3 69.2 67.8
22 72.3 70.9 71.1 70.2 70.5 68.3




24 73.4 71.8 71.8 71.2 71.1 69.5
26 73.9 72.7 72.8 71.8 71.5 70.4
28 74.4 73.8 73.8 72.1 72 70.5
30 74.6 74.3 74.6 73.4 72.3 71
32 73.9 73.9 73.6 73.5 73.2 71.2

@

A kA 9
vinomg dydnual: T fe AuuuveIFueuuEe (M fis a1uNaNveIFuo UL : B Ao duaisuesFueuLie

P

. a A o v ] o Y o a4 o
M99 7.7 QmWﬂ11Luﬂﬁ1"lﬁlﬂ1EJGLL!Wﬂﬂ@ﬂllﬂﬂﬂlmgﬂTﬂWiﬂUll‘ﬂ\‘liﬂllﬁl‘ﬂ 85 °C

g

@ﬂﬁmﬂﬁau

1391(h) Tl T2 M1 M2 Bl B2
0 26.1 25.8 25.4 25.8 253 26
0.25 53.1 52.4 53.3 53.2 46.7 48.5
0.5 63.2 62 62.5 61.6 57.3 58.7
0.75 65.1 63.6 64.9 63.8 61.2 61.2
1 66 64.5 66.1 65 61 61.7
1.5 66.8 65.3 67.8 66.6 61.7 62.5
2 69.5 70 69.1 67.6 63.3 63.2
2.5 76.7 75.1 70.4 69.1 64.2 64.2
3 76.8 75.2 71.7 70.1 64.8 65.2
4 76.9 75.4 73.7 71.8 653 66.5
5 77.1 75.6 75.1 72.8 66.5 67.5
6 77.4 75.8 76.4 74 68.3 68.6
8 77.6 76.2 77.8 75 68.7 69.6
10 78.4 77.2 79.3 76.3 70.5 71.2
12 79.1 78.6 80.2 77.2 72 72.8
14 79.7 79.7 80.9 77.6 73.5 74.2
16 80.9 80.9 81.7 78.4 77 76.5
18 81.8 81.8 82.3 79 78.4 78.3
20 81.8 81.5 82.1 78.9 78.6 78.9
22 82.6 82.3 82.9 79.5 79.8 79.9
24 83.2 82.8 83.2 80 80.2 80.7




26

83.2

82.9

83.2

80

80.3

80.7
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AT N ﬂ8.mmmﬁ’muiuﬁ'mauuﬁ'aﬁmxmumNG]
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v

o ¢ Ay H v Ay H v A 5 v
Aan¥l : T A9 ATUHUUUDIFUDULUI : M AD ATUNAWNUDIFUOULYN : B A0 ATUANUDIBUD UL

ANnAaeg ANUIS 8% (m/s)

0.5 0.7 0.9 1
1 0.48 0.71 0.9 0.98
2 0.5 0.72 0.91 0.99
3 0.51 0.69 0.92 1.1
4 0.48 0.7 0.9 1
5 0.49 0.68 0.88 1
6 0.52 0.69 0.89 1.02
7 0.5 0.71 0.89 1.01
8 0.48 0.7 0.88 0.99
9 0.49 0.68 0.81 0.98
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2. fni'J!ﬂﬁ131’1ﬁuﬂ1iﬂﬂﬂﬂﬂﬂ1aﬂﬁﬂﬂﬁﬂﬂﬁq€l (Least Square)
a I as anA a @ a 4
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v E4
nanpetaIaolosgaLazY0NA10619 1AGNINIITANTUNTITUTUALT

y=a+bx (K.3)
dl o 9 1w T A 1 (] [ dy
TagNTIUIUTBYAIMIAY m AIAB(X,,Y,)s (Kys¥)s- .. (X,y,) AIWATIN S dzag Tugael
_ : 2 .
S= Z(yl —a—bxi) —> Minimum N.4)

i=1
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aywusies — =0uaz — =0 dail
aa ab
ai(yi—a—bxi)2 N
= =3X2(a+bx, —y,)=0 (1.5)
aa i=1
ag‘.(yi—a—bxi)2 .
i=1
=>2(a+bx. —y.)x. =0 (4.6)
a‘b 1:1 1 yl 1
MnMIdaaums ez 1
ma+bXx =Xy, (N.7)
ain +b2x21 =inyi (4.8)

§ 4 o 1 1 o a 2 1w a a
Fudeoiimsunummasavvessdnlsdass Ix , Tx; uazadulsaiaidesms Ty,

uaz Tx.y, wAWNTOMIAINNTN ataz b ieunuatluaums y=a-+bx  auMIAINELTINTD
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m m 2
S=XR’=3X(y, —y,) —> Minimum (1.9)
= =

i=1 i=

T R’ Ao mManuuana19ueaii laninaums y, dsunuai lanndeya v,
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K= q exp(czT)

guugiianiou (1) Al (K)
50 0.070
60 0.102
70 0.167
80 0.220
90 0.314

E4

nazamninsagy i ldgail

ln(K)Zln(cl)-l-czT

@ a0 w 9 A Y
ﬂﬂfmmiﬁmwmmﬁmuaﬂﬂqmﬂﬂ

Incy D T+cp ZTZ =>T)in(K))

v

MMIHIHALINVDINDUA) JARatl

mlnc1+022T:Zln(K)

€ K In(K) T T In(K)
50 0.070 -2.659 2500 -132.963
60 0.102 -2.283 3600 -136.967
70 0.167 -1.790 4900 -125.283
80 0.220 -1.514 6400 -121.130
90 0.314 -1.158 8100 -104.253
Y. 350 0.873 -9.404 25500 -620.596

(N.10)

(N.11)

(4.12)

N.13)



nMIunua luauns 4.5 1ag 4.6 LaziMIud UM INLN

Inc,=-4.519 %30  ¢,=0.0190 1ag ¢, = 0.0377

3. M3IAzHinuuds1UsIu (ANOVA Analysis)

M331A5123ANNUTUIIN (Analysis of variance, ANOVA) 1azm133A3121ANNLA515913
(Analysis of covariance, ACOVA) 1HUMINAABUANUUANAIUBIRURAGNINADA NI HATIZHAIN
wlsdsauazutadulseoenidudaulssassuazdunlsans azlumsIns e neasaidosdu f1
wlsmagi 1 duddlssaszonnezd 1 dandonnniidld tazGenmaiingei i Mg
At5159UNMAEY (One-way-ANOVA) uadidnlssaseiiuinnit 1 §rvzidengoaiusiuiud
u1l59ase 19 @anlsoasy 2 ASenan MINATILHANNLATUTIUABIN (Two-way-ANOVA)

lumsdianegianunlsdsauinhamadadn i idnnmssnamaiy Blugdvess

a 4 (% dy
Aaszanulslsivuaatl

wrasnnuulsisou | df SS MS F P
521I9NQY (B) k-1 | SSB | MSB=SSB/(k-1) | MSB/MSW
melungu (W) nk | SSW | MSW =SSW/(n-k)

39U (T) n-1 | SST

Y
e df e szAuTuANNES
SS A9 MaITINMAIEDa
MS fo AiMasaednae
A 1 aa A
F Ao AeDA F U0 Fy
A 1 I~ 1 aa
P Ao ANNUIIZUUeIAIaDA F
Ao $IUNgY
A o 9 ogjl
Ao IUTYATINUA
MSB 19 Ha3IWMAIToURdeTeHINNgY

ss  Ap wasrwumasdeundsnelungy
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1) szaudoya
2) aNuAgIu
3) Madanldnadey
4) seaiedny
5) mydadule
6) mauiana
NUBIHE - Tuan33e 1814 T1sunsw spss untelumsSnszianunls Usumadon

(One-way-ANOVA)
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U Y1 Y d' t4 4 a wAa
My a1mlFnelumsaiiunseseunraluiesfianms

Y REL] Fos10ms U 51V N)
1 VLS (TaAVIEaYo 10 11,000
2 WanILL19 4 600
3 VIUWDAL 2 200
4 AU 1 150
5 MATERNERN 60 336
6 fleamavad 200 400
7 ATZANAUANT U 1 800
8 AzInTIIAUAE 1 1,500
9 maniulay 13 3,250
10 | gnosiiia 1 300
11 IManRIn 7 902
12 naosnou Insa 1 360
13 guihdaeulnsa 24 2 130
14 HUNIUANPAK11JT4.6A 1 880
15 LUMUANPAKI LITIIA 1 1,360
16 AT 2P 60A 1 1,185
17 [wAnes 2P 30A 3 1,620
18 Ilaeaudui 4 260
19 Thermocouple DigiconMD900 1 5,750
20 finos 2P 30A 1 520
21 fino3 2P 50A 1 600
23 a1 linuanuiou 5 250
24 Mo TufUIiaIB-306X300 1 610
25 | Feumes 7 11,250
26 BU03INB3 0.5 HP | 13,740




519159

A
FDINWYNIT

U I0(VIN)
27 Blower-Motor 0.5 HP 1 3,800
28 1n30eaRIn0a 2 20,000
29 auulouda 1 2,565

Y
saumldienanua 83,438 1M
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PMISPYRLANNAY
- magadennuanluvions

ASHRAE (2001) luvmzioimalualuneassnnuauiigadediuIvajnonanudeaniu

Faenursofiuia 1A 1naunITUee Darcy-Weisbach

2
fLpv
2D,
e AP, = MIgaAIANNAUKAN, Pa
f = Friction factor
D, = Hydraulic diameter, m Tunsaif linay = 4a/p
A 4 9o 2
A = NUNKUIGA, m
L = ANYIING, m
<
v = ANUIs e Iva , m/s
N = ANUHUUY, kg/m’

1 < = Y o J Sy 1 °
W'lﬂ'J'lﬂ']ﬁlealﬂull‘U‘UiﬁJlﬁﬂ‘U (mmmiﬂuaﬂﬁ, Re UA1UDENIT 2000 ) LA TNITOATUIV

1 J = 9
ﬂ?LLV\lﬂL@]@ﬁﬂ’J”IiJLﬁEJ@VHullﬂiﬂﬂ

=&
R

e

fo

° o y U o . Y v o Jdo dgl
aumsdmsums lnaunviluthuwsed Blasins Tanmuduiusaail
. _ 03164

Re0.25

e  Re< 10’
o 1% d’ [} 1 1 o 4 =1
ﬁ”I‘Viﬁ‘Uﬁllfﬂi“l/lGl%ﬂu@ElN!.!Wiﬁﬁ”lfJi%ﬁiJﬂTﬁ“Uﬂ\‘l Colebrook ﬂWu’JmﬁHLWﬂm@iﬂ’ﬂlllﬁﬂ@

MUANMIAINE192 14

1 210g| 251
w7 T + 172
i 3.7D (RefD )
d‘ 4 a 1
e & = uAANOIANVYTVTEUDIAING, mm

- msgydennuanludesenoanuazioves



Y
Y

ASHRAEQ00D)Msgayideanuauludeseniononiinunvidaluai ild

vod lnarnamsuendl Iasdiuda ldan

AP; = CR,
o AP, = MIgaydoauau, Pa
4
C - dulszansmsgapdonnuan
P, = ANueY laun, Pa
2
Vv
Tag R ="
2
4 3
e v = AN, m/s

N = AMUHULUY, kg/m’



MIRIIUNIANNAUUTHVDANITDIDLNNA
- W0 UURINAINETD 0.5 m 1AZAINEND 0.5 m

3 Ay Y A A
- ﬂ’313JLi'J‘VﬁfiE]\’1E]ULLWQVIZJ1ﬂVIﬁ[ﬂ1UﬂﬁfJ@ﬂLL']J']J

0.7 m/s
- o513 lnagalsmasvesenme Q = AV
= 05mx05mx0.7m/s
- 0175 mo/s
ANUHUMUBYDIINIANTS 'C p = 1007 kg/m°
o J
ANUrtaduysl 4 = 01275x10° kg/m-s
1. NiPaNATINHAYY
Q = VA, v - 2
A
0475
0.0314
= 55 m/s
PVD 1.077x5.5x 0.2
Re = — = Wi
H 0.1275x10
= 13.447x10°
on - 4A _ 4x(02x02)
P 0.8
= 02
1% & ¥099991n ASHRAE. 2001 14f1 Medium smooth = 0.09

NANMI 1 £ 251
—— = -2log R
Jr 3.7Dh  Rgy/f
0.25
& 68
AR ZAaTaw
Dh  Re
— 0.09009
A 9
1nQouly M f' > 0018, f' = f
f' < 0018 f = 085f'+0.0028
NAUMIVDY Darcy
2

fL

oV
Dh

2

P

)




= 26.128 Pa

2. Y999 (Vane Fitting 90 837)

Mevminudens CD3-9 Elbow, 5 Gore, 90 Degree 910 ASHRAE. 2001

C =021
v = 2
A
_ 0175
0.0314
= 55 m/s

7.165 Pa

3. NOVY

MeuIvoae No. B4-17 1u ASHRAE 1981

Y

A ~ Y o 9 2
Ay = duinthdamadi 02x02 = 0.04 m
A = AuNMTdav00n 05x05 = 025 m2
ML g6
A
730 0971 C = 047
v = 2
A
= 625 m/s
2
\
P =cl?Z
2
= 9.24 Pa

4. anusugudslutesouuds  Tasazdunanamslds loduiaadrdalumsnaasslaely

U g

/A o 9
ﬁﬂﬂ?iﬂ]ﬂﬂ@?ﬂ?iﬂ’)’)ﬁlﬁﬂ%ulﬂ



105.95 (v)o'794

0.7 m/s
105.95 Pa

<
Il

5. V199

Meusiutoae No. B5-1 11 ASHRAE. 1981

Y

A A Y o Y 2
Ay = Wulivihdamadn 05x05 = 025 m
A = Wufinrhdavioon 02x02 = 004 m2
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= 21.035 Pa

7. 9040 (Vane fitting 45 99¢11)

MeuiuYeae No. CD3-17 Elbow 14 ASHRAE. 1997
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1% & wpIN091N ASHRAE. 2001 '1dA1 Medium smooth = 0.09
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L pv
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Dh{ 2

= 33.04 Pa

9. 4998 (Vane fitting 45 937)

Meuiutose No. CD3-17 Elbow 14 ASHRAE. 1997
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2
= 715 Pa
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11. 1OATINANGNT 0.6 LUAT
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DEVELOPMENT OF A CABINET DRYER : A LABORATORY SCALE
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unAaba a’uﬁi‘m{:ﬂum'mnnnuuu.a:as"'nm'{aaﬂuuﬁ'ﬁaus’auﬁﬂni‘uﬁawﬁlﬁm?{
auminaudlold 60 kg gunpfiauion 100°C auiasIndMdgIMUL Az
Gowamandunliln wazeunsodiuarnmdaanldamed 0-1.0 mvs snmiae
wuuiasauwiiitwa  0.5m*0.5m*0.8m waalaliauTauuuia 15 kW waauh

= - T . ae - . i
! T TN

mmmﬂuuumw‘ma (Centrifugal  fan)
0.5 HP uazwinnimaassoudluf 65, 75, 85, uax 95°C lavfinmiaimandunld
Twai 90 % anandaan 0.7 mis wuimanizsvaasiouuazaanpiluiacaunid
awaduae n'l':grytﬁnm'm%'auagﬁm:uﬁm 4 % laodosuileil 75 %
SATINTINATDBIMNA 7115 Koy, s/N-KGuysongan szfinmuiuilRaamdsmi(sed)
9.28 MIKGuer WATIIRIMITOLUW 48 'B"ﬂm

Abstract The objectives of this research were to design and develop for
hot-air drying multi-purposed cabinet dryer at a laboratory scale which can
be operated for 60 kg of longan weight. The drying chamber was designed
with the dimension of 0.5m*0.5m*0.8m. The inlet drying air pass through
the drying chamber from the bottom. The drying temperature was at 100°C
and the air velocity of 0 tol m/s. The dryer consisted of a centrifugal fan,
an electrical heater and the drying chamber. The air velocity could be
changed by setting the fan speed control. A temperature controller was
connected to the heating system. The experimental of whole longan drying
was done at the drying temperature 65,75,85 and 95 °C, with 90% of hat
air recirculated, the air velocity at 0.7m/s. The result of the research
showed that the heat loss of dryer during drying was less than 4%. The
optimal drying condition are drying air temperature of 75 °C, air flow rate
of 7115 Kgary air /= KE4rytangan- The specific energy consumption obtained
from experiment are 9.28 MI/kg, 4., and drying time are 48 hours.

1. unin
Faqunsaraulngilasaionolwiignm lumsauuds uzbauvud Tnodoundsfiiinas 010 m' fnvim
dnldemaiawidudinaslunisauuds  Tasfinsdomasy ndudgouuislni Wasuuhama dwuuueoslusaldmi
Jouwtazinarwiniaatusinimazsifintundong i luwuamm W
sauwinfunuiwasline  uaswdssmanufouTinasnnls wasumouamaiIIe 050 HP vamamwiaudu
udazata %aﬂaqﬁua‘ﬂi’q‘wa"mwé‘anuﬁumiﬁmﬁ'ngﬁu 3ail Electic heater W18 1.411 kW adaaliuanudeusaie
anuiniuazdasmuumaiaianndinisuwisfdnlszing wwa 05 HP pranndlaoldinafluadn dudnunugungii
mwﬁ‘mm1'|.1¥w5u1u1\?§a{umuEiﬁ'umﬁ'nmqmmwnmuﬁa dldaziion £ 1°C ﬂﬂuﬁ‘uﬁgmtiu\m:uuﬁﬁ'ﬁ 644 Lk
ﬁnwfTﬁﬂm'laanuuut‘nrauuﬁaﬁﬁun:'li'ﬁau‘lnn'lmuﬁmm:sm amn Ui Aottt auuiausiazaialid 4 kg wi
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Woudail (2540) aanuuum"faaenJ\L\-Tauuum:mﬁwi‘unuwﬁﬂ AIMA 45% BaTINTIMATINIZI8I8IMA 70 kg 4. Mg,

o AVUAUURDINAIUT UM 138,04 MIKG
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rramwiairldnaiaudelildgunmi aeuil 75°c
(Achariyaviiya ot al., 2001) uazlwmadiaaasnimunans m
whid @ iawAewidawlaii laufu feswami
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80 °C dnnn iy Inadmnzaa M 64 kguy we M- KGuy g
Fmdmnmnhaimaiaunduanldlng 97% HanwinGoeands
AMIUNIET 6 MIKG, e TAM (2546) WAz Kanma (2002) 167

u.runulnn'l.l!n-.mmﬁ'ad'l'lnuuuqmmgﬁti’]uihﬁ'ufu Tanld
rlmw.}ﬁi_g-l'hhi"l Tanaviigas 80 'c fa 60 “C Aezldldndn
:'u'maﬁi‘uﬁqmn’m

afivad unviufuezame  (2546) liaanuuuuazeiiaues
naganr it tawdaiialasldEn wdiwd s
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ai 7.1 % mamomaraiiauaaniin 3.8 % m'mi'auﬂqrg
d@olAumaldasanmioniis 31 % uaziinnuiaugniivin
Yizuam 247 % Ahigwarodnnsild uazeaitad

Yazimsnm 61.9 % lanalsdau@aiman 11.95 kg
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Drag Force (N)

ke

Mainture (% b )
= Tompesatue 85 C
® Tompoature 65 C
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