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ตารางที่ ก.1 ผลการทดสอบระบบตลอดวัฏจกัร ท่ีอุณหภูมิสงูสุดของเครื่องดูดซับ 70°C 

อุณหภูมิเครื่องควบแนน 5°C (ครั้งท่ี 1) 

TIME  
Tw,ads_ 

in 
Tw,ads_ 

out 
Tact Tamb 

Tcond_ 
in 

Tcond_ 
out 

Tw,evap_ 
in 

Tevap_ 
out 

Tevap 

0 91.00 74.70 44.30 24.80 19.40 22.50 27.20 24.20 24.60 

1 91.00 89.40 54.90 25.40 19.60 23.90 27.10 24.60 25.00 

2 91.00 89.80 61.10 25.10 11.10 19.00 27.00 24.90 25.30 

3 91.00 90.00 62.90 25.00 1.60 2.50 27.00 25.30 25.50 

4 90.80 90.10 65.70 25.00 1.50 2.20 27.10 25.50 25.70 

5 90.50 89.90 68.10 25.10 1.50 2.10 27.00 25.60 25.80 

6 90.30 89.70 70.20 24.50 1.70 2.20 27.00 25.70 25.90 

7 27.60 89.00 71.80 25.00 3.10 5.00 26.90 25.80 26.00 

8 27.40 33.50 61.70 25.40 5.50 9.30 26.90 25.90 26.10 

9 27.50 28.60 50.70 24.70 7.80 11.20 27.00 26.00 26.10 

10 27.50 27.90 44.90 25.00 9.50 12.10 27.00 26.10 26.20 

11 27.50 27.60 41.20 25.10 10.90 12.50 27.10 26.20 26.30 

12 27.40 27.50 39.10 25.50 12.10 12.70 27.10 26.10 25.00 

13 27.30 27.30 40.70 25.50 12.00 9.50 27.20 23.20 20.30 

14 27.20 27.30 41.00 26.10 13.90 11.40 27.10 20.30 18.20 

15 27.30 27.20 40.20 26.00 14.70 13.20 27.10 19.30 18.80 

16 27.20 27.20 39.40 25.80 15.50 14.80 27.10 19.00 19.40 

17 27.30 27.20 38.80 25.70 16.40 16.10 27.10 19.40 19.70 

18 27.30 27.20 38.10 25.10 17.00 17.10 27.10 19.90 20.20 

19 27.30 27.20 37.40 25.20 17.50 17.70 27.10 20.40 20.60 

20 27.40 27.30 37.00 25.30 18.00 18.20 27.10 20.90 20.90 

21 27.50 27.30 36.50 25.10 18.30 18.50 27.10 21.30 21.30 

22 27.50 27.20 35.90 25.20 18.40 18.70 27.20 21.60 21.50 

23 27.40 27.30 35.40 25.40 18.50 18.80 27.10 21.90 21.80 

24 27.50 27.30 35.00 25.10 18.70 19.00 27.10 22.20 22.10 

25 27.50 27.30 34.70 24.70 18.80 19.10 27.20 22.40 22.30 

26 27.50 27.30 34.20 24.20 18.80 19.30 27.20 22.60 22.60 

27 27.50 27.20 33.70 25.20 18.70 19.40 27.20 22.80 22.80 

28 27.50 27.20 33.50 24.50 18.80 19.40 27.20 23.10 23.00 

29 27.40 27.20 32.90 25.10 18.80 19.50 27.20 23.20 23.20 

30 27.50 27.30 32.70 25.80 19.00 19.60 27.20 23.50 23.40 

31 27.50 27.20 32.40 25.90 19.10 19.70 27.20 23.70 23.50 

32 27.40 27.20 32.00 26.00 19.20 20.00 27.20 23.70 23.70 

33 27.40 27.20 31.70 25.40 19.40 20.20 27.20 23.90 23.80 

34 27.40 27.10 31.40 25.20 19.50 20.50 27.20 24.00 23.90 
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ตารางที่ ก.2 ผลการทดสอบระบบตลอดวัฏจกัร ท่ีอุณหภูมิสงูสุดของเครื่องดูดซับ 70°C 

อุณหภูมิเครื่องควบแนน 5°C (ครั้งท่ี 2) 

TIME  
Tw,ads_ 

in 
Tw,ads_ 

out 
Tact Tamb 

Tcond_ 
in 

Tcond_ 
out 

Tw,evap_ 
in 

Tevap_ 
out 

Tevap 

0 79.00 56.90 33.90 25.20 20.10 21.30 27.20 24.90 25.00 

1 80.70 78.30 44.30 25.20 20.30 21.60 27.20 25.20 25.30 

2 81.20 79.60 52.00 24.70 20.70 22.00 27.20 25.50 25.50 

3 81.70 80.50 56.70 25.30 20.90 22.60 27.20 25.70 25.70 

4 81.90 81.00 59.90 24.90 21.30 23.30 27.10 25.90 25.90 

5 82.20 81.30 60.30 25.10 5.50 6.80 27.20 26.00 26.10 

6 82.40 81.60 61.80 24.50 5.80 6.50 27.10 26.00 26.10 

7 82.60 81.80 63.60 24.50 6.30 6.90 27.10 26.10 26.20 

8 82.70 81.90 65.20 26.60 6.40 6.90 27.10 26.10 26.20 

9 82.80 82.00 66.70 26.70 5.70 6.30 27.10 26.20 26.10 

10 82.80 82.20 68.00 26.90 4.60 5.50 27.30 26.40 26.20 

11 83.00 82.60 69.40 27.50 4.00 4.70 27.50 26.60 26.30 

12 82.80 81.90 70.60 27.70 3.40 4.70 27.70 26.70 26.40 

13 27.60 78.10 70.90 27.50 5.90 6.80 27.80 26.70 26.50 

14 27.80 29.90 58.10 26.20 7.50 9.00 27.90 26.70 26.60 

15 27.90 28.70 49.60 26.40 9.30 10.60 27.80 26.90 26.70 

16 27.90 28.30 44.90 25.60 10.50 11.80 27.70 27.00 26.80 

17 27.90 28.10 41.80 25.50 11.70 13.00 27.80 27.10 26.90 

18 28.00 28.10 40.00 25.80 12.60 13.90 27.70 26.90 25.90 

19 27.90 28.00 41.30 25.30 13.30 14.80 27.70 24.70 21.90 

20 28.00 28.10 41.80 25.10 13.60 15.50 27.70 21.70 19.70 

21 27.90 28.10 41.10 26.30 14.50 16.00 27.70 20.60 20.20 

22 28.00 28.10 40.30 25.80 15.30 16.60 27.80 20.40 20.80 

23 28.00 28.00 39.50 26.10 16.00 17.20 27.70 20.60 21.10 

24 28.00 27.90 38.90 26.00 16.70 17.70 27.70 21.20 21.40 

25 27.90 27.90 38.10 25.70 17.30 18.10 27.80 21.70 21.70 

26 28.00 28.00 37.50 25.00 17.80 18.50 27.80 22.00 22.00 

27 28.00 28.00 36.90 25.10 18.10 18.70 27.80 22.40 22.30 

28 28.00 27.90 36.40 25.00 18.30 18.80 27.70 22.50 22.50 

29 27.90 27.80 35.70 25.10 18.40 19.10 27.70 22.90 22.80 

30 28.00 28.00 35.40 25.20 18.60 19.20 27.70 23.10 23.00 

31 28.00 27.90 34.90 25.00 18.70 19.20 27.70 23.20 23.20 

32 28.00 27.90 34.50 24.90 18.80 19.30 27.70 23.50 23.40 

33 28.10 27.90 34.10 25.00 18.90 19.30 27.70 23.60 23.60 

34 28.00 27.80 33.70 25.20 18.90 19.50 27.60 23.80 23.80 

35 28.10 27.80 33.40 25.40 19.00 19.60 27.70 23.90 23.90 

36 28.00 27.80 32.90 25.50 19.20 19.90 27.70 24.20 24.20 

37 28.00 27.80 32.70 25.80 19.40 20.20 27.80 24.40 24.30 
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ตารางที่ ก.2 ผลการทดสอบระบบตลอดวัฏจกัร ท่ีอุณหภูมิสงูสุดของเครื่องดูดซับ 70°C 

อุณหภูมิเครื่องควบแนน 5°C (ครั้งท่ี 2) (ตอ) 
 

TIME  
Tw,ads_ 

in 

Tw,ads_ 

out 
Tact Tamb 

Tcond_ 

in 

Tcond_ 

out 

Tw,evap_ 

in 

Tevap_ 

out 
Tevap 

38 28.00 27.80 32.40 25.80 19.70 20.50 27.70 24.50 24.40 

39 27.90 27.70 32.00 26.00 20.00 21.00 27.70 24.70 24.50 

40 27.90 27.70 31.80 26.10 20.40 21.30 27.70 24.70 24.60 

41 27.90 27.70 31.50 26.30 20.70 21.70 27.80 25.00 24.80 

42 27.70 27.60 31.20 25.30 21.00 21.90 27.60 24.90 24.80 

43 27.70 27.50 30.90 25.70 21.30 22.20 27.70 25.10 25.00 
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ตารางที่ ก.3 ผลการทดสอบระบบตลอดวัฏจกัร ท่ีอุณหภูมิสงูสุดของเครื่องดูดซับ 70°C 

อุณหภูมิเครื่องควบแนน 5°C (ครั้งท่ี 3) 

 

TIME  
Tw,ads_ 

in 
Tw,ads_ 

out 
Tact Tamb 

Tcond_ 
in 

Tcond_ 
out 

Tw,evap_ 
in 

Tevap_ 
out 

Tevap 

0 75.70 42.30 45.70 25.50 26.10 27.30 26.40 26.20 26.30 

1 82.50 76.80 54.10 24.90 26.10 27.30 26.30 26.10 26.40 

2 85.10 83.00 62.70 25.60 25.20 26.10 26.40 26.10 26.30 

3 86.90 85.20 67.60 24.80 2.10 3.10 26.30 26.00 25.00 

4 87.10 85.50 70.80 24.90 2.40 2.50 26.30 26.10 25.00 

5 26.80 76.60 69.40 24.20 5.60 4.70 26.30 25.60 25.30 

6 27.10 31.80 56.10 25.70 8.80 6.90 26.60 25.40 25.50 

7 27.10 28.50 48.10 25.70 10.80 8.90 26.60 25.60 25.60 

8 26.90 27.60 43.10 24.50 12.00 10.70 26.80 25.80 25.80 

9 27.10 27.90 40.20 25.30 13.20 12.20 26.90 25.90 25.80 

10 27.10 27.50 43.80 25.40 13.80 12.70 27.00 24.10 22.80 

11 27.10 27.40 47.10 25.30 14.60 12.60 27.00 20.40 17.20 

12 27.00 27.60 46.70 24.10 15.30 14.50 27.10 18.50 16.80 

13 27.10 27.40 45.60 25.20 16.00 15.30 27.00 17.70 17.30 

14 27.10 27.30 44.40 24.40 16.50 15.90 27.10 17.60 18.10 

15 27.10 27.50 43.40 25.10 16.90 16.10 27.00 18.00 18.60 

16 27.20 27.30 42.60 24.20 17.30 16.30 27.10 18.90 19.00 

17 27.20 27.50 41.80 24.60 17.50 16.50 27.00 19.30 19.30 

18 27.20 27.40 41.10 24.80 17.70 16.80 27.10 19.80 19.60 

19 27.20 27.40 40.50 25.60 17.80 17.20 27.10 20.10 19.90 

20 27.20 27.40 39.80 25.90 18.00 17.50 27.10 20.40 20.20 

21 27.20 27.30 39.10 26.00 18.30 17.70 27.00 20.70 20.40 

22 27.30 27.30 38.60 26.00 18.60 18.30 27.20 21.10 20.70 

23 27.20 27.30 37.90 25.70 18.80 18.60 27.10 21.30 21.00 

24 27.20 27.20 37.40 25.70 19.10 18.80 27.10 21.60 21.30 

25 27.30 27.20 36.90 25.10 19.40 19.20 27.10 21.80 21.50 

26 27.20 27.20 36.40 25.10 19.60 19.40 27.20 22.10 21.80 

27 27.30 27.10 35.80 25.10 19.80 19.60 27.20 22.20 22.00 

28 27.30 27.20 35.40 24.90 20.10 19.70 27.10 22.40 22.20 

29 27.40 27.20 34.90 25.50 20.30 20.00 27.20 22.70 22.50 

30 27.40 27.20 34.50 25.80 20.50 20.20 27.10 22.60 23.10 
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ตารางที่ ก.4 ผลการทดสอบระบบตลอดวัฏจกัร ท่ีอุณหภูมิสงูสุดของเครื่องดูดซับ 70°C 

อุณหภูมิเครื่องควบแนน 10°C (ครั้งท่ี 1) 

 TIME  
Tw,ads_ 

in 
Tw,ads_ 

out 
Tact Tamb 

Tcond_ 
in 

Tcond_ 
out 

Tw,evap_ 
in 

Tevap_ 
out 

Tevap 

0 81.50 55.60 34.10 25.90 22.80 23.60 28.30 25.70 25.90 

1 83.80 80.10 45.00 25.60 23.00 23.90 28.30 26.10 26.20 

2 84.80 83.20 53.40 24.80 23.20 24.40 28.30 26.40 26.40 

3 85.30 84.20 57.90 24.70 23.30 25.50 28.20 26.60 26.60 

4 85.50 84.60 60.60 25.40 9.70 12.20 28.20 26.80 26.90 

5 85.60 84.70 61.70 25.00 9.20 10.10 28.20 27.00 27.10 

6 85.80 84.90 63.90 24.80 9.60 10.30 28.20 27.10 27.20 

7 86.00 85.20 65.70 24.80 10.00 10.70 28.20 27.20 27.30 

8 86.20 85.40 67.70 24.60 10.40 11.00 28.10 27.20 27.30 

9 86.40 85.60 69.30 24.40 10.80 11.40 28.10 27.20 27.30 

10 86.10 84.90 70.70 26.00 11.30 12.50 28.10 27.20 27.30 

11 28.90 84.70 71.90 26.80 12.90 16.50 28.10 27.30 27.30 

12 29.10 33.30 59.10 27.30 14.30 17.90 28.30 27.50 27.20 

13 29.00 30.00 50.40 27.50 15.70 18.50 28.50 27.60 27.40 

14 28.90 29.60 45.70 27.60 16.60 19.00 28.70 27.80 27.50 

15 28.80 29.30 43.30 28.00 17.30 19.60 28.90 27.80 27.50 

16 28.90 29.20 42.40 28.60 14.00 18.30 29.10 27.90 26.90 

17 28.80 29.10 42.80 26.70 17.20 18.20 29.20 26.40 23.40 

18 28.80 28.90 42.30 26.30 17.50 19.30 29.20 24.00 22.40 

19 28.70 28.90 41.40 25.90 18.00 20.40 29.10 23.20 22.90 

20 28.80 28.90 40.60 25.70 18.40 20.70 29.00 22.90 23.30 

21 28.80 28.80 39.70 26.10 18.90 21.00 28.90 23.20 23.50 

22 28.80 28.80 38.80 25.90 19.30 21.30 28.80 23.60 23.80 

23 28.90 28.80 38.30 25.20 19.80 21.50 28.80 24.00 23.90 

24 28.80 28.70 37.60 24.90 20.20 21.70 28.70 24.20 24.10 

25 28.90 28.70 37.00 24.90 20.60 21.90 28.60 24.30 24.20 

26 29.00 28.70 36.50 25.20 21.00 22.20 28.50 24.50 24.40 

27 29.00 28.80 36.00 25.80 21.30 22.30 28.60 24.70 24.50 

28 28.90 28.60 35.30 25.00 21.50 22.50 28.60 24.80 24.70 

29 28.90 28.60 34.90 24.90 21.80 22.70 28.60 25.00 24.90 

30 29.00 28.60 34.50 24.90 22.00 22.80 28.50 25.10 24.90 

31 29.00 28.70 34.10 24.90 22.20 22.90 28.40 25.10 25.00 

32 29.10 28.70 33.80 24.80 22.50 23.20 28.50 25.30 25.20 

33 29.10 28.70 33.50 24.90 22.70 23.30 28.50 25.50 25.30 

34 28.90 28.60 33.10 25.50 22.70 23.20 28.20 25.30 25.20 

35 28.90 28.40 32.60 24.40 22.80 23.60 28.50 25.70 25.50 

36 28.80 28.50 32.40 24.90 22.90 23.50 28.20 25.50 25.50 
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ตารางที่ ก.5 ผลการทดสอบระบบตลอดวัฏจกัร ท่ีอุณหภูมิสงูสุดของเครื่องดูดซับ 70°C 

อุณหภูมิเครื่องควบแนน 10°C (ครั้งท่ี 2) 

TIME  
Tw,ads_ 

in 
Tw,ads_ 

out 
Tact Tamb 

Tcond_ 
in 

Tcond_ 
out 

Tw,evap_ 
in 

Tevap_ 
out 

Tevap 

0 79.10 49.80 31.10 25.60 24.40 24.90 27.80 26.80 26.70 

1 82.40 79.00 41.90 25.30 24.60 24.80 27.60 26.70 26.70 

2 83.20 81.50 50.30 25.70 24.60 24.90 27.60 26.80 26.70 

3 83.70 82.50 55.70 25.10 24.80 25.20 27.70 26.80 26.80 

4 84.10 83.30 59.20 25.40 25.10 25.70 27.60 26.90 26.80 

5 84.40 83.60 61.90 26.00 25.70 35.70 27.60 26.90 26.80 

6 84.70 83.70 61.20 26.60 10.70 11.60 27.60 27.00 27.00 

7 84.70 83.90 63.00 27.40 9.90 10.80 27.70 27.10 27.00 

8 84.70 83.90 64.80 27.70 8.70 9.50 27.80 27.10 26.90 

9 84.80 84.20 66.30 27.50 7.50 8.30 27.90 27.10 26.90 

10 85.00 84.40 67.80 26.90 6.90 7.50 28.20 27.30 27.10 

11 85.40 84.60 69.20 25.90 7.50 8.10 28.40 27.30 27.10 

12 85.50 84.90 70.60 25.60 8.20 8.60 28.30 27.20 27.20 

13 28.30 84.40 72.00 26.20 9.50 12.10 28.20 27.30 27.30 

14 28.30 42.20 64.30 25.90 11.00 14.60 28.10 27.30 27.40 

15 28.20 30.50 53.40 24.60 12.30 15.70 28.10 27.50 27.40 

16 28.30 29.20 47.50 25.70 13.40 15.90 27.80 27.30 27.30 

17 28.30 28.70 43.90 25.80 14.40 16.20 27.80 27.30 27.20 

18 28.30 28.60 42.10 25.30 15.10 16.40 27.90 27.30 27.00 

19 28.10 28.30 42.10 24.90 15.50 16.60 27.90 25.70 23.50 

20 28.20 28.50 42.60 24.90 17.10 14.10 27.90 22.60 20.10 

21 28.20 28.40 41.80 24.60 17.10 15.10 28.00 21.20 20.70 

22 28.30 28.40 41.00 25.00 17.30 15.80 27.90 20.70 21.20 

23 28.20 28.20 40.20 25.30 17.50 16.40 27.90 20.90 21.60 

24 28.30 28.40 39.40 25.40 17.90 16.90 27.90 21.30 21.90 

25 28.30 28.20 38.80 24.70 18.20 17.40 27.90 21.90 22.20 

26 28.20 28.20 38.20 24.60 18.40 17.90 27.90 22.40 22.50 

27 28.30 28.20 37.50 24.40 18.80 18.30 27.80 22.60 22.60 

28 28.30 28.30 37.10 24.90 19.10 19.00 27.90 23.00 23.00 

29 28.40 28.20 36.40 25.00 19.50 19.40 27.80 23.10 23.10 

30 28.30 28.10 35.90 24.70 19.70 19.80 27.80 23.40 23.30 

31 28.30 28.10 35.40 24.40 20.10 20.10 27.90 23.50 23.50 

32 28.30 28.10 34.90 24.70 20.40 20.50 27.80 23.70 23.70 

33 28.40 28.20 34.60 25.10 20.70 20.80 27.80 23.90 23.80 

34 28.30 28.10 34.20 25.00 20.90 21.20 27.90 24.20 24.10 

35 28.30 28.10 33.80 25.60 21.20 21.50 27.90 24.30 24.20 

36 28.40 28.20 33.50 26.00 21.50 21.70 27.90 24.50 24.30 

37 28.40 28.20 33.10 26.10 21.70 22.00 27.90 24.50 24.50 

38 28.30 28.20 32.80 25.90 22.00 22.30 27.90 24.80 24.70 
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ตารางที่ ก.6 ผลการทดสอบระบบตลอดวัฏจกัร ท่ีอุณหภูมิสงูสุดของเครื่องดูดซับ 70°C 

อุณหภูมิเครื่องควบแนน 10°C  (ครั้งท่ี 3) 

TIME  
Tw,ads_ 

in 
Tw,ads_ 

out 
Tact Tamb 

Tcond_ 
in 

Tcond_ 
out 

Tw,evap_ 
in 

Tevap_ 
out 

Tevap 

0.0 39.80 28.30 31.60 24.50 23.00 23.90 28.20 26.00 26.10 

1.0 82.50 60.30 35.60 24.20 23.10 23.90 28.20 26.30 26.40 

2.0 84.20 81.20 45.60 24.10 23.10 24.30 28.20 26.60 26.60 

3.0 85.00 83.20 52.30 24.50 23.20 25.20 28.20 26.80 26.80 

4.0 85.40 84.20 57.00 24.30 23.30 26.90 28.10 26.80 26.80 

5.0 85.60 84.70 60.80 24.60 23.30 28.80 28.10 26.90 27.00 

6.0 85.70 84.80 61.30 24.00 13.80 14.70 28.00 27.00 27.10 

7.0 86.10 85.10 63.70 24.70 14.20 14.90 28.00 27.00 27.20 

8.0 86.20 85.40 65.80 23.80 14.50 15.20 27.90 27.10 27.30 

9.0 86.40 85.60 67.60 24.70 15.00 15.60 27.90 27.10 27.30 

10.0 86.60 85.90 69.40 24.40 15.40 15.90 27.90 27.10 27.30 

11.0 86.50 85.80 71.00 24.70 15.70 16.60 27.90 27.20 27.30 

12.0 76.40 85.60 73.10 24.60 16.70 16.80 27.90 27.10 27.30 

13.0 28.50 48.30 69.20 24.90 17.30 17.50 27.80 27.10 27.30 

14.0 28.40 30.90 55.70 24.90 17.80 19.30 27.80 27.10 27.30 

15.0 28.40 29.60 48.90 25.40 18.30 20.20 27.90 27.30 27.20 

16.0 28.40 29.10 46.50 25.60 18.80 19.50 27.80 27.20 27.20 

17.0 28.40 28.80 44.40 25.50 19.20 18.90 27.90 27.30 27.30 

18.0 28.30 28.70 42.70 25.90 16.30 20.10 28.00 27.20 26.80 

19.0 28.20 28.40 42.20 25.90 17.20 20.00 28.00 26.20 23.20 

20.0 28.20 28.40 41.50 26.00 18.50 19.80 28.00 23.70 22.70 

21.0 28.20 28.40 40.70 25.80 19.20 20.20 27.90 23.00 23.10 

22.0 28.10 28.20 39.70 25.60 19.80 20.50 27.90 23.10 23.10 

23.0 28.10 28.20 39.00 25.30 20.30 20.70 27.90 23.60 23.30 

24.0 28.10 28.10 38.30 25.10 20.70 21.00 27.90 23.80 23.40 

25.0 28.10 28.20 37.70 24.90 21.00 21.20 27.90 23.90 23.60 

26.0 28.10 28.10 37.00 25.00 21.30 21.40 27.90 24.10 23.70 

27.0 28.20 28.10 36.50 25.20 21.50 21.60 27.90 24.20 23.90 

28.0 28.20 28.10 36.00 25.60 21.70 21.80 27.90 24.30 24.00 

29.0 28.10 28.00 35.40 25.90 21.80 21.90 27.80 24.40 24.10 

30.0 28.30 28.20 35.20 26.00 22.20 22.10 27.90 24.60 24.20 

31.0 28.20 28.10 34.70 25.90 22.40 22.30 27.80 24.60 24.30 

32.0 28.20 28.10 34.20 26.20 22.50 22.70 28.00 25.00 24.60 

33.0 28.20 28.10 33.80 25.50 22.60 22.80 28.00 25.10 24.50 

34.0 28.20 28.10 33.40 25.20 22.70 23.00 28.00 25.20 24.90 

35.0 28.30 28.10 33.10 25.30 22.80 23.20 28.00 25.30 25.00 

36.0 28.20 28.00 32.70 24.80 22.70 23.10 27.90 25.20 25.00 

37.0 28.20 27.90 32.60 25.10 22.80 23.20 27.90 25.30 25.10 

38.0 28.30 28.20 32.40 24.80 23.00 23.40 27.90 25.50 25.30 
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ตารางที่ ก.7 ผลการทดสอบระบบตลอดวัฏจกัร ท่ีอุณหภูมิสงูสุดของเครื่องดูดซับ 70°C 

อุณหภูมิเครื่องควบแนน 15°C  (ครั้งท่ี 1) 

TIME  
Tw,ads_ 

in 
Tw,ads_ 

out 
Tact Tamb 

Tcond_ 
in 

Tcond_ 
out 

Tw,evap_ 
in 

Tevap_ 
out 

Tevap 

0 64.50 32.40 31.80 27.40 23.60 24.30 28.30 26.30 26.10 

1 83.70 75.30 39.40 28.00 23.90 24.60 28.50 26.70 26.50 

2 84.50 82.90 48.50 27.50 24.10 25.40 28.60 26.90 26.70 

3 85.50 84.10 54.40 26.40 24.30 27.30 28.80 27.30 27.00 

4 85.60 84.80 58.90 26.00 24.40 29.40 28.60 27.20 27.00 

5 85.80 85.00 62.50 25.50 22.90 24.70 28.50 27.40 27.20 

6 85.90 85.10 62.90 24.90 11.30 12.20 28.40 27.50 27.50 

7 86.00 85.30 65.20 25.20 11.70 12.50 28.30 27.60 27.60 

8 86.30 85.50 67.50 26.10 12.20 12.70 28.20 27.50 27.50 

9 86.40 85.80 69.30 25.00 12.60 13.10 28.10 27.50 27.50 

10 86.60 86.00 71.00 25.40 13.00 13.40 28.10 27.50 27.50 

11 28.00 85.20 72.30 25.00 15.30 13.90 27.90 27.40 27.50 

12 28.50 50.30 65.40 25.70 14.80 14.70 27.90 27.40 27.50 

13 28.40 31.60 53.80 25.10 15.40 15.50 28.00 27.40 27.30 

14 28.40 29.40 47.70 25.00 16.10 16.10 27.80 27.20 27.20 

15 28.30 28.80 44.40 25.20 16.50 16.80 27.80 27.30 27.20 

16 28.40 28.70 43.10 25.40 17.20 17.40 27.80 27.20 27.20 

17 28.40 28.70 42.60 25.40 17.90 17.60 27.80 26.50 22.40 

18 28.30 28.60 42.00 25.70 18.40 17.80 27.80 23.40 22.10 

19 28.50 28.50 41.20 26.20 19.00 18.60 28.00 22.80 22.70 

20 28.40 28.50 40.30 26.20 19.40 19.30 28.00 22.50 22.90 

21 28.30 28.30 39.50 26.40 19.90 19.90 28.10 22.90 23.10 

22 28.40 28.40 38.70 26.60 20.40 20.40 28.10 23.30 23.30 

23 28.30 28.30 37.90 25.60 20.70 21.00 28.10 23.60 23.50 

24 28.30 28.40 37.40 25.60 21.20 21.40 28.00 23.90 23.70 

25 28.40 28.20 36.80 25.90 21.50 21.60 28.00 24.00 23.80 

26 28.30 28.20 36.10 25.50 21.80 21.90 28.00 24.10 24.00 

27 28.30 28.30 35.70 25.20 22.00 22.20 28.00 24.40 24.20 

28 28.30 28.20 35.20 25.80 22.20 22.40 28.00 24.60 24.30 

29 28.30 28.20 34.70 24.70 22.50 22.70 28.00 24.70 24.60 

30 28.30 28.20 34.20 24.90 22.60 22.70 27.80 24.70 24.50 

31 28.40 28.20 33.80 25.40 22.80 22.90 27.80 24.80 24.60 

32 28.40 28.20 33.50 25.10 23.00 23.00 27.80 25.00 24.80 

33 28.30 28.00 32.80 24.90 22.90 23.10 27.90 25.00 24.90 

34 28.60 28.30 32.70 25.10 23.30 23.30 27.90 25.20 25.00 

35 28.50 28.30 32.40 25.60 23.30 23.40 27.90 25.30 25.10 

36 28.60 28.40 32.20 26.10 23.50 23.50 27.90 25.40 25.20 
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ตารางที่ ก.8 ผลการทดสอบระบบตลอดวัฏจกัร ท่ีอุณหภูมิสงูสุดของเครื่องดูดซับ 70°C 

อุณหภูมิเครื่องควบแนน 15°C  (ครั้งท่ี 2) 

TIME  Tw,ads1_in 
Tw,ads1_o

ut 
Tact Tamb Tcond_in Tcond_out 

Tw,evap1_i
n8 

Tevap_out Tevap 

0 64.20 34.50 31.90 25.10 22.70 23.20 27.90 25.50 25.80 

1 83.90 73.40 40.20 25.10 22.80 23.50 27.80 25.80 26.00 

2 84.80 83.00 50.00 25.00 22.80 24.80 27.80 26.00 26.20 

3 85.60 84.20 56.10 25.40 22.70 27.20 27.80 26.20 26.40 

4 85.90 84.90 60.00 25.00 22.60 30.20 27.70 26.40 26.50 

5 86.10 85.10 60.60 24.60 15.50 20.20 27.70 26.60 26.70 

6 86.10 85.30 62.90 24.40 14.90 16.60 27.70 26.60 26.80 

7 86.50 85.50 65.20 26.10 15.30 16.70 27.70 26.70 26.80 

8 86.50 85.80 67.20 26.80 14.80 16.60 27.80 26.80 26.90 

9 86.60 85.90 68.70 27.50 13.70 15.70 27.80 26.90 26.80 

10 86.70 86.10 70.00 27.50 12.40 14.00 27.90 26.90 26.80 

11 36.20 85.40 71.40 27.20 12.80 13.60 28.00 26.90 26.80 

12 28.40 53.80 67.90 26.90 11.40 13.50 28.50 27.30 27.10 

13 28.40 30.70 55.20 26.60 12.80 14.00 28.40 27.30 27.10 

14 28.40 29.30 48.40 26.00 13.90 14.40 28.30 27.50 27.30 

15 28.30 28.70 44.20 25.50 14.70 16.60 28.20 27.50 27.30 

16 28.20 28.50 41.50 25.00 15.30 16.40 28.00 27.40 27.20 

17 28.20 28.40 41.30 25.40 13.00 13.80 28.10 27.20 26.00 

18 28.20 28.30 42.20 25.10 15.40 14.90 27.90 24.10 21.30 

19 28.10 28.10 41.80 25.50 15.80 15.80 27.90 22.10 21.20 

20 28.10 28.20 40.70 24.70 16.60 16.50 27.90 21.50 21.70 

21 28.20 28.10 39.90 24.80 17.20 17.10 27.90 21.40 22.00 

22 28.30 28.20 39.10 25.20 17.80 17.70 27.90 21.80 22.30 

23 28.40 28.20 38.40 24.80 18.40 18.30 27.90 22.30 22.60 

24 28.40 28.20 37.80 24.90 18.90 18.90 27.90 22.70 22.80 

25 28.40 28.20 37.20 25.00 19.40 19.30 27.90 23.00 23.00 

26 28.40 28.30 36.70 25.30 19.80 19.90 27.90 23.20 23.20 

27 28.50 28.40 36.30 25.40 20.20 20.30 27.90 23.50 23.40 

28 28.50 28.40 35.80 24.90 20.50 20.70 28.00 23.70 23.70 

29 28.60 28.50 35.40 24.70 20.90 21.10 28.10 23.90 23.90 

30 28.60 28.40 34.90 25.20 21.00 21.30 28.10 24.10 24.10 

31 28.60 28.40 34.60 25.30 21.40 21.60 28.20 24.30 24.20 

32 28.60 28.40 34.20 25.00 21.50 21.80 28.10 24.30 24.30 

33 28.70 28.40 33.80 25.10 21.70 22.00 28.10 24.50 24.40 

34 28.70 28.40 33.60 25.20 21.90 22.30 28.10 24.70 24.70 

35 28.80 28.50 33.30 25.00 22.20 22.50 28.10 24.90 24.90 

36 28.80 28.50 33.00 25.70 22.30 22.60 28.20 25.00 24.90 

37 28.80 28.60 32.70 25.80 22.50 22.90 28.20 25.30 25.10 

38 28.70 28.60 32.40 26.10 22.60 23.10 28.20 25.40 25.20 
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ตารางที่ ก.9 ผลการทดสอบระบบตลอดวัฏจกัร ท่ีอุณหภูมิสงูสุดของเครื่องดูดซับ 70°C 

อุณหภูมิเครื่องควบแนน 15°C  (ครั้งท่ี 3) 

TIME  
Tw,ads_ 

in 
Tw,ads_ 

out 
Tact Tamb 

Tcond_ 
in 

Tcond_ 
out 

Tw,evap_ 
in 

Tevap_ 
out 

Tevap 

0 30.20 28.30 31.40 25.80 23.80 24.00 28.10 26.20 26.20 

1 82.60 60.90 35.10 25.20 23.90 24.10 28.10 26.50 26.50 

2 84.30 81.90 45.40 25.20 23.80 24.10 28.10 26.70 26.60 

3 85.40 83.70 52.40 25.40 24.00 24.10 27.90 26.60 26.60 

4 85.70 84.70 57.10 25.50 24.00 24.60 27.90 26.70 26.80 

5 85.70 84.80 60.80 24.70 21.50 23.60 27.90 26.80 26.80 

6 86.00 84.90 61.60 24.70 14.90 15.50 27.80 27.00 27.10 

7 86.20 85.40 63.90 24.90 15.20 15.80 27.80 27.00 27.10 

8 86.20 85.40 66.00 24.70 15.40 16.10 27.80 27.00 27.20 

9 86.40 85.60 68.00 25.00 15.70 16.40 27.80 27.10 27.20 

10 86.70 86.10 70.00 27.30 15.90 16.40 27.80 27.10 27.20 

11 86.00 85.20 71.50 27.20 15.80 16.50 28.00 27.30 27.30 

12 28.50 82.80 71.50 26.40 17.00 17.50 28.10 27.30 27.20 

13 28.60 32.70 58.40 27.60 18.20 18.80 28.40 27.50 27.30 

14 28.50 29.70 50.40 28.10 19.10 19.80 28.50 27.60 27.30 

15 28.50 29.00 47.10 28.10 19.90 20.90 28.70 27.80 27.50 

16 28.40 28.90 45.00 27.50 20.50 21.60 28.70 27.90 27.50 

17 28.30 28.60 43.10 28.30 21.00 22.30 28.70 27.90 27.50 

18 28.50 28.80 41.80 28.70 21.80 22.90 29.00 28.10 27.30 

19 28.40 28.60 42.10 28.20 22.80 21.70 29.10 26.20 23.00 

20 28.40 28.60 41.50 28.30 23.50 21.60 29.20 24.30 23.10 

21 28.40 28.50 40.60 28.30 23.90 22.00 29.20 23.80 23.50 

22 28.40 28.50 39.80 27.40 24.30 22.40 29.20 23.80 23.90 

23 28.40 28.50 39.10 27.30 24.50 22.60 29.10 24.20 24.20 

24 28.40 28.40 38.40 26.20 24.70 22.60 28.80 24.50 24.50 

25 28.50 28.40 37.80 25.70 24.70 22.70 28.70 24.80 24.60 

26 28.30 28.20 37.10 26.00 24.70 22.90 28.60 25.10 24.90 

27 28.30 28.20 36.50 25.70 24.70 23.00 28.40 25.30 24.80 

28 28.50 28.30 36.00 25.60 24.80 23.10 28.30 25.30 25.00 

29 28.30 28.20 35.40 25.80 24.70 23.10 28.20 25.30 25.10 

30 28.40 28.20 34.90 25.80 24.70 23.30 28.20 25.40 25.20 

31 28.30 28.20 34.50 25.60 24.70 23.20 28.00 25.30 25.20 

32 28.30 28.10 34.00 25.40 24.70 23.40 28.00 25.40 25.20 

33 28.20 28.00 33.40 25.30 24.60 23.50 28.00 25.50 25.30 

34 28.10 28.00 33.00 25.20 24.50 23.70 28.00 25.70 25.40 

35 28.20 28.10 32.80 25.10 24.60 23.80 28.00 25.70 25.50 

36 28.20 28.00 32.50 25.40 24.60 23.90 28.00 25.80 25.70 

37 28.30 28.10 32.10 25.50 24.60 24.00 28.10 25.90 25.70 

38 28.30 28.10 31.90 25.20 24.60 24.00 27.90 25.90 25.70 
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ตารางที่ ก.10 ผลการทดสอบระบบตลอดวัฏจักร ท่ีอุณหภูมสิูงสุดของเครื่องดูดซับ 80°C 

อุณหภูมิเครื่องควบแนน 5°C  (ครั้งท่ี 1) 

TIME  
Tw,ads_ 

in 
Tw,ads_ 

out 
Tact Tamb 

Tcond_ 
in 

Tcond_ 
out 

Tw,evap_ 
in 

Tevap_ 
out 

Tevap 

0 85.50 58.90 35.30 26.20 23.10 24.10 28.10 26.50 26.40 

1 87.10 84.10 46.10 27.20 23.40 24.90 28.30 26.90 26.70 

2 88.00 86.50 53.80 27.90 23.80 26.40 28.30 27.00 26.80 

3 88.20 87.10 59.00 28.20 24.00 28.70 28.50 27.30 26.90 

4 88.40 87.60 62.80 28.20 24.40 31.10 28.50 27.40 27.00 

5 88.40 87.70 65.90 28.40 24.60 33.10 28.60 27.40 27.10 

6 88.50 87.90 68.60 28.30 24.80 34.80 28.80 27.70 27.30 

7 88.90 88.20 70.20 28.60 9.20 13.60 28.90 27.90 27.50 

8 88.90 88.30 69.40 28.80 5.80 6.90 29.00 28.20 27.80 

9 89.10 88.50 71.10 29.00 4.80 5.70 29.30 28.20 28.00 

10 89.70 88.70 72.40 28.80 3.70 4.60 29.20 28.20 27.90 

11 90.60 89.70 73.70 29.30 2.90 3.70 29.20 28.20 27.80 

12 91.40 90.50 75.10 26.60 2.40 3.00 29.30 28.20 27.90 

13 92.20 91.30 76.40 26.40 3.10 3.70 29.30 28.20 27.90 

14 93.00 92.20 77.80 26.00 3.80 4.30 29.30 28.20 28.00 

15 93.70 92.70 79.30 25.80 4.40 5.00 29.20 28.20 28.10 

16 93.90 93.00 80.60 26.30 4.90 5.50 29.00 28.20 28.10 

17 85.10 92.00 81.70 25.40 6.50 9.50 28.90 28.20 28.10 

18 28.00 91.90 80.20 25.60 8.50 13.20 28.60 28.20 28.20 

19 28.20 44.40 67.50 25.30 8.70 9.10 28.40 28.30 28.20 

20 28.30 31.80 56.80 25.10 10.10 10.80 28.30 28.20 28.00 

21 28.30 29.70 51.00 24.90 11.50 12.10 28.10 28.00 27.80 

22 28.30 29.00 47.00 25.10 12.70 13.30 28.10 27.90 27.80 

23 28.20 28.60 45.30 25.10 13.60 14.40 28.20 27.90 27.80 

24 28.20 28.50 44.40 25.00 14.40 15.20 28.10 27.80 27.80 

25 28.00 28.20 43.30 25.10 14.90 15.90 28.20 27.70 27.60 

26 28.20 28.30 42.00 25.00 14.80 16.50 28.20 27.70 27.60 

27 28.00 28.10 41.00 25.30 15.30 16.50 28.10 27.60 27.50 

28 28.00 28.20 40.30 25.10 15.50 16.60 27.80 27.30 27.00 

29 28.00 28.00 40.70 25.00 15.60 16.80 27.80 26.30 24.70 

30 28.00 28.10 41.50 24.80 15.60 16.90 27.80 23.60 19.90 

31 28.10 28.10 42.10 25.00 15.90 17.10 27.90 20.80 19.40 

32 28.10 28.00 41.50 25.10 16.20 17.40 27.80 19.80 20.20 

33 28.00 28.10 40.90 25.50 16.70 17.70 27.80 20.40 20.70 

34 28.00 28.00 40.30 25.80 17.20 18.10 27.80 21.20 21.20 

35 27.90 28.20 39.60 25.70 17.70 18.50 27.80 21.80 21.60 

36 27.90 28.10 39.10 25.50 18.20 18.90 27.80 22.30 22.00 

37 27.90 28.20 38.70 25.40 18.60 19.30 27.80 22.70 22.30 

38 27.90 28.00 38.00 24.80 19.00 19.60 27.80 23.00 22.60 
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ตารางที่ ก.10 ผลการทดสอบระบบตลอดวัฏจักร ท่ีอุณหภูมสิูงสุดของเครื่องดูดซับ 80°C 

อุณหภูมิเครื่องควบแนน 5°C  (ครั้งท่ี 1) (ตอ) 

TIME  
Tw,ads_ 

in 
Tw,ads_ 

out 
Tact Tamb 

Tcond_ 
in 

Tcond_ 
out 

Tw,evap_ 
in 

Tevap_ 
out 

Tevap 

39 27.90 27.90 37.40 24.70 19.10 19.70 27.80 23.40 23.00 

40 27.90 27.90 36.90 25.10 19.30 19.80 27.70 23.60 23.20 

41 28.00 27.90 36.40 25.00 19.40 19.90 27.80 23.90 23.50 

42 28.10 27.90 36.00 24.30 19.50 20.00 27.80 24.10 23.70 

43 28.10 28.00 35.50 24.90 19.60 20.10 27.80 24.30 23.90 

44 28.20 27.90 35.10 25.30 19.60 20.20 27.80 24.50 24.10 

45 28.20 28.10 34.70 25.00 19.80 20.40 27.90 24.70 24.30 

46 28.20 28.10 34.30 25.70 19.80 20.60 27.90 24.90 24.40 

47 28.20 28.00 34.00 25.60 20.10 20.80 27.90 25.00 24.60 

48 28.20 28.00 33.50 25.90 20.30 21.10 27.90 25.10 24.70 

49 28.20 28.00 33.10 25.90 20.50 21.40 27.90 25.10 24.90 

50 28.10 27.90 32.80 25.90 20.80 21.70 27.90 25.10 24.90 

51 28.00 27.80 32.30 25.70 21.00 22.00 27.90 25.20 25.10 
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ตารางที่ ก.11 ผลการทดสอบระบบตลอดวัฏจักร ท่ีอุณหภูมสิูงสุดของเครื่องดูดซับ 80°C 

อุณหภูมิเครื่องควบแนน 5°C  (ครั้งท่ี 2) 

TIME  
Tw,ads_ 

in 
Tw,ads_ 

out 
Tact Tamb 

Tcond_ 
in 

Tcond_ 
out 

Tw,evap_ 
in 

Tevap_ 
out 

Tevap 

0 28.20 28.90 32.60 25.80 19.90 21.00 27.90 24.50 24.80 

1 85.90 59.80 35.80 26.00 20.10 22.20 27.90 25.10 25.30 

2 87.50 84.40 47.40 25.50 20.30 23.40 27.90 25.50 25.70 

3 88.20 86.50 54.90 25.10 20.30 25.60 27.90 25.90 26.00 

4 88.60 87.40 60.00 25.20 20.50 28.70 27.90 26.10 26.20 

5 88.50 87.60 63.30 25.30 20.30 31.90 27.90 26.30 26.30 

6 88.60 87.90 66.20 25.20 20.40 34.60 27.80 26.30 26.40 

7 88.90 88.10 68.60 24.70 20.60 36.90 27.90 26.50 26.50 

8 89.00 88.30 70.80 24.90 20.80 38.80 27.80 26.50 26.70 

9 89.10 88.40 72.70 24.80 20.90 40.00 27.70 26.60 26.70 

10 89.00 88.40 71.50 26.40 7.20 8.30 27.80 26.80 26.80 

11 89.30 88.40 72.20 27.30 6.90 7.70 27.80 26.90 26.80 

12 89.30 88.70 73.30 27.90 5.80 6.50 27.90 26.80 26.80 

13 89.40 88.80 74.40 27.80 4.60 5.20 27.90 26.80 26.70 

14 89.30 88.80 75.40 28.10 3.50 4.30 28.20 27.10 26.80 

15 89.50 89.00 76.60 28.60 2.70 3.40 28.50 27.20 27.00 

16 89.70 89.30 77.60 26.70 2.60 3.20 28.60 27.20 27.10 

17 89.80 89.40 78.50 26.20 3.20 3.80 28.70 27.30 27.20 

18 90.00 89.50 79.40 25.40 3.90 4.50 28.60 27.30 27.20 

19 90.10 89.70 80.30 25.60 4.50 5.00 28.50 27.30 27.20 

20 28.90 89.10 80.90 25.30 5.40 6.70 28.30 27.20 27.30 

21 28.00 65.90 76.30 25.10 7.30 9.60 27.90 27.10 27.20 

22 28.00 32.00 62.10 24.70 9.10 11.40 27.80 27.20 27.20 

23 28.10 29.20 54.00 24.80 10.70 12.80 27.90 27.50 27.40 

24 28.10 28.90 48.80 25.20 12.10 13.40 27.60 27.20 27.10 

25 28.00 28.40 45.40 25.40 13.20 13.90 27.70 27.20 27.10 

26 28.00 28.20 43.10 24.90 14.20 14.50 27.60 27.20 27.10 

27 28.00 28.20 43.20 24.90 9.00 11.60 27.700001 27.10 27.10 

28 28.20 28.20 43.40 24.30 9.80 13.10 27.70 26.80 25.60 

29 28.20 28.20 44.30 25.40 11.30 14.10 27.80 22.50 19.30 

30 28.20 28.20 43.90 25.60 12.70 15.00 27.80 20.90 19.60 

31 28.20 28.10 43.10 25.60 14.00 15.70 27.80 20.20 20.10 

32 28.00 28.10 42.20 25.80 15.20 16.40 27.70 20.10 20.40 

33 28.00 28.00 41.50 26.00 16.10 17.10 27.70 20.30 20.70 

34 28.00 27.90 40.70 25.40 17.10 17.70 27.70 20.70 21.00 

35 28.10 27.90 40.20 24.80 17.70 18.30 27.80 21.10 21.20 

36 28.00 27.90 39.50 25.10 18.20 18.70 27.80 21.50 21.60 

37 28.10 27.90 38.90 24.70 18.60 19.00 27.80 21.80 21.90 

38 28.20 28.00 38.40 25.50 18.90 19.30 27.70 22.00 22.00 
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ตารางที่ ก.11 ผลการทดสอบระบบตลอดวัฏจักร ท่ีอุณหภูมสิูงสุดของเครื่องดูดซับ 80°C 

อุณหภูมิเครื่องควบแนน 5°C  (ครั้งท่ี 2) (ตอ) 

TIME  
Tw,ads_ 

in 
Tw,ads_ 

out 
Tact Tamb 

Tcond_ 
in 

Tcond_ 
out 

Tw,evap_ 
in 

Tevap_ 
out 

Tevap 

39 28.20 28.00 37.80 25.20 19.10 19.50 27.70 22.30 22.40 

40 28.20 28.00 37.40 25.00 19.00 20.20 27.70 22.20 22.20 

41 28.10 27.90 36.90 24.70 18.90 20.50 27.70 22.00 22.60 

42 28.10 27.90 36.30 24.60 17.70 21.00 27.70 22.30 23.00 

43 28.10 27.90 35.70 24.40 17.70 20.90 27.70 22.50 23.00 

44 28.20 27.90 35.20 24.90 17.90 21.00 27.70 22.60 23.10 

45 28.20 28.00 34.80 25.00 18.10 21.10 27.70 22.80 23.20 

46 28.20 28.00 34.40 25.10 18.20 21.20 27.70 23.00 23.40 

47 28.20 27.90 33.90 24.50 18.20 21.40 27.70 23.30 23.50 

48 28.20 27.90 33.60 24.80 18.40 21.60 27.80 23.50 23.70 

49 28.10 27.90 33.20 25.20 18.50 21.70 27.70 23.60 24.00 
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ตารางที่ ก.12 ผลการทดสอบระบบตลอดวัฏจักร ท่ีอุณหภูมสิูงสุดของเครื่องดูดซับ 80°C 

อุณหภูมิเครื่องควบแนน 5°C  (ครั้งท่ี 3) 

TIME  
Tw,ads_ 

in 
Tw,ads_ 

out 
Tact Tamb 

Tcond_ 
in 

Tcond_ 
out 

Tw,evap_ 
in 

Tevap_ 
out 

Tevap 

0 63.90 31.20 32.00 25.60 21.50 22.60 27.80 25.90 25.80 

1 87.30 77.60 39.80 25.50 21.70 22.90 27.90 26.30 26.10 

2 88.20 85.80 50.50 24.90 21.90 23.10 27.80 26.50 26.40 

3 88.40 87.00 56.50 25.30 22.20 23.30 27.80 26.60 26.50 

4 88.60 87.60 60.80 24.60 22.70 23.90 27.80 26.70 26.70 

5 88.80 87.80 64.40 24.90 23.10 24.50 27.70 26.70 26.70 

6 88.90 88.00 67.20 24.70 23.50 25.50 27.80 26.90 26.90 

7 88.90 88.10 69.80 24.70 23.20 27.40 27.60 26.70 26.80 

8 89.20 88.30 68.60 26.80 7.80 9.00 27.70 27.10 27.10 

9 89.90 88.80 69.90 27.50 7.40 8.20 27.70 27.00 27.00 

10 90.60 89.40 71.50 28.00 6.20 7.00 27.80 27.00 26.90 

11 91.40 90.20 73.20 28.20 5.10 5.70 27.80 27.00 26.80 

12 92.10 91.00 74.50 28.50 3.90 4.90 28.20 27.20 27.10 

13 92.80 92.00 76.10 28.40 3.10 3.90 28.30 27.30 27.00 

14 93.50 92.70 77.50 26.80 2.40 3.10 28.50 27.30 27.10 

15 94.10 93.40 78.90 26.60 3.00 3.50 28.6 27.30 27.10 

16 93.90 93.50 80.10 26.10 3.70 4.20 28.60 27.30 27.20 

17 93.60 93.10 81.00 26.00 4.30 4.90 28.60 27.30 27.20 

18 28.10 92.60 81.80 25.70 6.10 8.30 28.50 27.30 27.30 

19 28.20 85.80 76.50 25.20 7.00 7.60 28.20 27.20 27.20 

20 28.20 41.20 62.50 25.10 8.70 9.40 28.00 26.90 26.30 

21 28.10 32.90 54.10 25.00 10.30 11.00 27.90 25.60 24.70 

22 28.10 29.80 51.20 24.70 11.70 12.60 28.00 23.90 23.30 

23 28.20 29.00 50.10 24.70 13.00 13.70 28.00 22.60 22.50 

24 28.10 28.60 48.60 25.00 14.00 14.70 28.00 22.10 22.00 

25 28.10 28.50 47.20 25.00 15.00 15.50 28.10 22.30 21.70 

26 28.10 28.40 45.90 24.90 15.80 16.10 27.80 21.80 21.00 

27 28.20 28.60 44.80 24.40 16.40 16.70 27.90 21.60 21.10 

28 28.20 28.40 43.80 24.80 16.90 17.10 27.80 21.50 21.10 

29 28.20 28.20 42.90 24.80 17.30 17.50 27.90 21.10 21.20 

30 28.20 28.30 42.20 24.70 17.50 17.80 27.80 21.70 21.30 

31 28.20 28.20 41.40 24.20 17.70 18.00 27.80 21.80 21.50 

32 28.20 28.10 40.60 24.20 17.80 18.30 27.80 22.00 21.60 

33 28.30 28.20 40.00 24.30 17.90 18.40 27.70 22.50 21.70 

34 28.20 28.20 39.20 25.10 18.10 18.40 27.80 23.20 21.80 

35 28.30 28.20 38.50 25.10 18.30 18.70 27.90 23.40 22.00 

36 28.30 28.20 38.10 25.60 18.50 18.90 27.90 23.60 22.20 

37 28.20 28.20 37.40 25.50 18.60 19.10 27.90 23.60 22.40 

38 28.30 28.20 36.90 25.80 19.00 19.40 27.90 23.90 22.60 



79 
 

ตารางที่ ก.12 ผลการทดสอบระบบตลอดวัฏจักร ท่ีอุณหภูมสิูงสุดของเครื่องดูดซับ 80°C  

อุณหภูมิเครื่องควบแนน 5°C  (ครั้งท่ี 3) (ตอ) 

TIME  
Tw,ads_ 

in 
Tw,ads_ 

out 
Tact Tamb 

Tcond_ 
in 

Tcond_ 
out 

Tw,evap_ 
in 

Tevap_ 
out 

Tevap 

39 28.30 28.20 36.40 25.90 19.30 19.60 27.90 24.00 22.70 

40 28.20 28.10 35.80 24.90 19.40 19.90 27.90 24.20 23.00 

41 28.20 28.10 35.30 25.10 19.50 20.00 28.00 24.40 23.10 

42 28.20 28.10 34.80 24.90 19.50 20.10 28.00 24.40 23.30 

43 28.20 28.10 34.50 25.20 19.60 20.10 27.40 24.70 23.60 

44 28.20 28.10 34.10 25.10 19.70 20.10 27.20 24.80 23.60 

45 28.30 28.10 33.80 25.20 19.70 20.20 27.20 24.90 23.90 

46 28.30 28.10 33.40 25.00 19.70 20.30 27.20 25.10 24.00 
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ตารางที่ ก.13 ผลการทดสอบระบบตลอดวัฏจักร ท่ีอุณหภูมสิูงสุดของเครื่องดูดซับ 80°C 

อุณหภูมิเครื่องควบแนน 10°C  (ครั้งท่ี 1) 

TIME  
Tw,ads_ 

in 
Tw,ads_ 

out 
Tact Tamb 

Tcond_ 
in 

Tcond_ 
out 

Tw,evap_ 
in 

Tevap_ 
out 

Tevap 

0 30.40 28.30 32.50 25.40 18.80 21.50 27.80 24.70 25.10 

1 86.70 64.40 36.50 25.80 19.00 21.50 27.70 25.20 25.40 

2 88.70 84.90 48.90 25.70 19.30 21.80 27.80 25.60 25.70 

3 88.90 87.60 56.80 25.30 19.80 22.00 27.80 25.80 25.90 

4 88.90 87.90 61.50 25.60 20.30 22.30 27.70 25.90 26.00 

5 88.90 88.00 64.20 25.40 20.80 23.00 27.60 26.10 26.20 

6 89.00 88.30 66.90 25.50 21.20 23.90 27.60 26.20 26.30 

7 89.10 88.30 69.30 25.20 21.50 24.90 27.60 26.30 26.40 

8 89.10 88.40 71.30 25.00 21.80 25.90 27.60 26.40 26.50 

9 89.20 88.60 71.50 24.90 11.10 13.00 27.60 26.50 26.70 

10 89.10 88.50 71.20 25.60 11.20 12.00 27.60 26.70 26.70 

11 89.20 88.60 72.60 26.50 11.50 12.30 27.60 26.70 26.80 

12 89.20 88.60 73.70 27.20 11.00 11.70 27.60 26.80 26.80 

13 89.30 88.70 74.90 27.60 9.90 10.60 27.70 26.80 26.70 

14 89.30 88.80 75.90 28.60 8.50 9.10 27.80 26.80 26.70 

15 89.30 88.80 76.70 27.10 7.00 7.80 27.9 26.80 26.80 

16 89.50 89.00 77.70 26.30 7.50 8.30 28.30 27.00 26.90 

17 90.10 89.30 78.80 26.00 8.20 8.60 28.10 26.80 26.80 

18 90.90 89.90 79.70 26.10 8.80 9.50 28.30 27.00 27.00 

19 91.50 90.60 80.70 25.70 9.30 9.80 28.00 26.80 26.90 

20 28.30 90.40 81.80 25.40 10.60 10.60 27.90 26.90 27.00 

21 28.00 87.10 79.60 24.70 11.30 11.90 27.80 27.00 27.00 

22 28.00 39.80 66.50 25.80 12.50 13.00 27.60 27.10 27.10 

23 28.00 31.50 56.70 24.40 13.60 14.10 27.60 27.10 27.10 

24 28.10 29.60 50.80 24.20 14.50 15.10 27.50 27.10 27.00 

25 28.10 28.90 48.70 24.70 15.10 15.70 27.60 27.10 27.00 

26 28.00 28.60 46.90 25.10 15.50 16.30 27.60 27.10 27.00 

27 28.00 28.50 45.50 24.60 15.90 16.80 27.60 27.10 27.00 

28 28.00 28.10 43.90 24.30 15.90 17.10 27.70 27.00 27.00 

29 27.90 28.00 42.70 25.50 16.00 17.30 27.60 26.90 26.90 

30 27.90 27.90 41.50 24.00 15.90 17.50 27.70 27.10 27.00 

31 28.00 28.00 40.60 25.10 16.00 17.70 27.70 27.00 26.90 

32 27.90 27.90 40.60 25.60 18.10 14.30 27.70 26.20 24.60 

33 28.00 28.10 42.10 25.40 18.00 14.90 27.70 22.20 19.20 

34 28.00 28.10 41.90 25.80 17.80 16.70 27.70 20.60 19.30 

35 28.00 28.00 41.20 25.80 17.90 17.30 27.70 19.90 19.70 

36 27.90 27.90 40.50 26.10 18.00 17.70 27.70 19.80 20.20 

37 27.90 27.90 39.90 25.60 18.30 18.10 27.60 20.10 20.60 

38 27.90 27.90 39.30 25.50 18.60 18.40 27.70 20.60 21.00 



81 
 

ตารางที่ ก.13 ผลการทดสอบระบบตลอดวัฏจักร ท่ีอุณหภูมสิูงสุดของเครื่องดูดซับ 80°C 

อุณหภูมิเครื่องควบแนน 10°C  (ครั้งท่ี 1) (ตอ) 

TIME  
Tw,ads_ 

in 
Tw,ads_ 

out 
Tact Tamb 

Tcond_ 
in 

Tcond_ 
out 

Tw,evap_ 
in 

Tevap_ 
out 

Tevap 

39 27.90 27.90 38.70 25.50 18.90 18.80 27.70 21.60 21.60 

40 27.90 27.80 38.10 25.20 19.10 19.30 27.70 22.20 22.00 

41 27.90 27.70 37.60 24.60 19.20 19.60 27.80 22.60 22.40 

42 27.90 27.80 37.10 25.20 19.40 20.00 27.80 23.00 22.70 

43 28.00 27.80 36.60 24.90 19.50 20.20 27.70 23.20 23.00 

44 28.00 27.80 36.20 24.70 19.70 20.70 27.80 23.60 23.30 

45 28.00 27.80 35.70 25.30 19.80 20.80 27.70 23.70 23.50 

46 28.00 27.90 35.30 25.10 20.00 21.10 27.80 23.90 23.70 

47 28.00 27.80 34.80 25.60 20.10 21.40 27.90 24.20 24.00 

48 27.90 27.80 34.40 25.50 20.20 21.70 27.90 24.40 24.10 

49 27.90 27.70 34.00 26.00 20.50 21.90 27.90 24.50 24.20 

50 28.00 27.80 33.60 25.60 20.60 22.20 27.80 24.70 24.40 

51 28.00 27.80 33.20 25.60 20.90 22.50 27.80 24.80 24.50 

52 28.00 27.80 32.90 25.00 21.00 22.60 27.80 25.00 24.70 

53 28.00 27.80 32.60 25.10 21.20 22.80 27.90 25.10 24.90 

54 28.00 27.70 32.20 25.20 21.40 23.00 27.90 25.30 25.00 

55 28.00 27.70 32.00 25.10 21.40 23.10 27.80 25.40 25.10 

56 27.90 27.70 31.70 25.10 21.50 23.30 27.80 25.50 25.30 
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ตารางที่ ก.14 ผลการทดสอบระบบตลอดวัฏจักร ท่ีอุณหภูมสิูงสุดของเครื่องดูดซับ 80°C 

อุณหภูมิเครื่องควบแนน 10°C  (ครั้งท่ี 2) 

TIME  
Tw,ads_ 

in 
Tw,ads_ 

out 
Tact Tamb 

Tcond_ 
in 

Tcond_ 
out 

Tw,evap_ 
in 

Tevap_ 
out 

Tevap 

0 84.70 52.60 33.50 25.90 22.00 23.60 27.80 26.20 26.10 

1 87.80 83.90 45.20 25.80 22.10 23.90 27.80 26.50 26.30 

2 88.40 86.90 53.90 25.70 22.30 24.60 27.80 26.60 26.50 

3 88.50 87.50 59.10 25.30 22.50 26.00 27.80 26.70 26.60 

4 88.30 87.60 62.50 25.20 22.60 27.80 27.80 26.80 26.80 

5 88.50 87.70 65.00 25.20 22.80 29.30 27.70 26.80 26.80 

6 88.50 87.80 67.50 24.60 22.70 30.60 27.70 26.90 26.90 

7 88.70 87.90 69.80 25.20 22.90 31.50 27.70 26.90 27.00 

8 88.60 88.00 70.90 25.30 14.60 19.80 27.60 26.80 27.10 

9 88.80 88.00 70.20 26.80 12.10 12.90 27.60 27.10 27.10 

10 88.80 88.10 71.30 27.70 11.30 12.10 27.60 27.10 26.90 

11 88.70 88.10 72.50 28.20 10.00 10.80 27.90 27.20 27.00 

12 88.80 88.20 73.70 28.60 8.70 9.60 28.10 27.30 27.10 

13 89.00 88.50 75.00 28.20 7.60 8.40 28.20 27.30 27.10 

14 89.30 88.70 76.10 26.20 7.70 8.20 28.30 27.30 27.20 

15 89.20 88.80 77.20 26.10 8.30 8.90 28.40 27.40 27.20 

16 89.40 88.90 78.20 25.50 8.80 9.50 28.20 27.30 27.20 

17 89.50 89.00 79.20 25.10 9.50 10.00 28.20 27.30 27.30 

18 89.60 89.10 80.10 24.60 9.90 10.40 28.00 27.20 27.30 

19 89.50 89.00 80.60 25.20 10.10 10.80 27.90 27.20 27.30 

20 36.40 88.60 81.40 24.50 10.80 12.10 27.60 26.90 27.10 

21 27.80 84.50 79.20 25.30 12.20 14.70 27.50 27.00 27.10 

22 27.80 32.50 64.40 24.90 13.30 15.80 27.40 27.10 27.10 

23 27.80 29.70 55.30 24.90 14.20 16.40 27.40 27.10 27.00 

24 27.80 28.40 49.90 25.00 15.10 16.90 27.50 27.00 27.10 

25 27.90 28.40 47.90 24.50 15.80 17.30 27.60 27.10 27.00 

26 27.90 28.00 46.20 24.70 16.20 17.50 27.60 27.00 27.10 

27 27.90 28.00 44.50 24.70 16.10 17.80 27.60 27.10 27.10 

28 28.00 27.90 43.00 25.70 16.00 18.10 27.70 27.10 27.10 

29 27.90 27.90 42.00 25.60 15.40 18.30 27.70 26.80 26.10 

30 27.90 27.90 43.10 25.80 15.20 18.60 27.60 24.80 22.20 

31 27.80 27.90 43.40 25.80 15.50 18.90 27.70 21.70 19.70 

32 27.90 27.80 42.70 26.00 17.10 17.30 27.60 20.60 20.30 

33 27.80 27.90 42.00 26.00 17.60 18.00 27.60 20.50 20.80 

34 27.80 27.80 41.20 25.70 18.10 18.60 27.60 21.20 21.20 

35 27.90 27.80 40.50 25.20 18.60 19.00 27.70 21.80 21.60 

36 27.90 27.80 39.90 25.50 18.90 19.30 27.80 22.20 21.90 

37 28.00 27.90 39.30 25.00 19.10 19.60 27.80 22.50 22.20 

38 28.00 27.90 38.70 25.50 19.30 19.80 27.80 22.80 22.50 
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ตารางที่ ก.14 ผลการทดสอบระบบตลอดวัฏจักร ท่ีอุณหภูมสิูงสุดของเครื่องดูดซับ 80°C 

อุณหภูมิเครื่องควบแนน 10°C  (ครั้งท่ี 2) (ตอ) 

TIME  
Tw,ads_ 

in 
Tw,ads_ 

out 
Tact Tamb 

Tcond_ 
in 

Tcond_ 
out 

Tw,evap_ 
in 

Tevap_ 
out 

Tevap 

39 28.10 28.00 38.20 25.00 19.50 20.00 27.90 23.10 22.80 

40 28.00 27.90 37.50 25.10 19.40 20.20 27.90 23.30 23.10 

41 28.00 27.90 37.00 24.90 19.50 20.40 27.90 23.60 23.30 

42 28.10 27.90 36.40 25.00 19.60 20.50 27.80 23.70 23.50 

43 28.10 27.90 36.00 25.20 19.70 20.60 27.80 23.90 23.70 

44 28.10 28.00 35.50 25.10 19.80 20.90 27.80 24.10 23.80 

45 28.10 27.90 35.00 25.00 19.90 21.10 27.80 24.30 24.00 

46 28.10 27.90 34.50 25.60 20.10 21.30 27.80 24.50 24.20 

47 28.10 27.80 34.10 25.80 20.30 21.60 27.90 24.60 24.30 

48 28.10 27.90 33.70 25.90 20.50 21.90 27.90 24.90 24.50 

49 28.10 27.90 33.30 26.00 20.80 22.10 27.90 24.90 24.60 

50 28.10 28.00 33.00 26.10 21.10 22.50 27.90 25.10 24.80 

51 28.10 27.90 32.50 25.40 21.40 22.70 27.90 25.20 24.90 
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ตารางที่ ก.15 ผลการทดสอบระบบตลอดวัฏจักร ท่ีอุณหภูมสิูงสุดของเครื่องดูดซับ 80°C 

อุณหภูมิเครื่องควบแนน 10°C  (ครั้งท่ี 3) 

TIME  
Tw,ads_ 

in 
Tw,ads_ 

out 
Tact Tamb 

Tcond_ 
in 

Tcond_ 
out 

Tw,evap_ 
in 

Tevap_ 
out 

Tevap 

0 49.70 28.00 31.50 25.90 21.80 23.20 27.80 26.10 26.10 

1 87.00 68.60 36.90 26.90 21.70 23.70 27.90 26.50 26.30 

2 88.20 85.30 48.80 27.30 21.80 25.30 28.00 26.70 26.40 

3 88.40 87.30 56.00 27.60 22.00 28.20 28.10 26.80 26.50 

4 88.50 87.60 60.10 28.20 22.20 31.80 28.30 27.00 26.70 

5 88.80 88.00 63.20 28.20 22.50 34.90 28.50 27.20 26.90 

6 89.00 88.20 66.00 28.40 22.80 37.30 28.60 27.40 27.10 

7 89.00 88.50 68.40 26.30 23.00 39.20 28.60 27.50 27.20 

8 89.40 88.70 70.80 26.60 23.20 40.80 28.60 27.50 27.30 

9 89.40 88.80 70.60 26.00 6.30 8.10 28.60 27.70 27.50 

10 89.40 88.80 70.90 26.00 5.60 6.40 28.40 27.80 27.60 

11 89.40 88.90 72.20 26.00 6.00 6.80 28.30 27.70 27.70 

12 89.60 89.00 73.60 25.30 6.60 7.10 28.10 27.60 27.60 

13 89.40 89.00 74.70 25.10 7.00 7.60 28.00 27.60 27.60 

14 89.70 89.00 75.90 25.60 7.50 8.00 27.90 27.60 27.60 

15 89.60 89.10 77.20 25.40 7.90 8.40 27.80 27.40 27.40 

16 89.50 88.90 78.20 25.40 8.50 8.70 27.60 27.20 27.20 

17 89.60 89.00 79.00 24.60 8.70 9.20 27.50 27.20 27.20 

18 89.50 89.10 79.90 24.70 9.10 9.60 27.50 27.20 27.20 

19 89.60 89.00 80.70 25.30 9.60 10.10 27.40 27.10 27.10 

20 27.90 88.40 80.40 24.70 10.80 13.00 27.40 27.10 27.10 

21 27.90 32.10 65.80 24.60 11.60 11.90 27.40 27.10 27.00 

22 27.90 29.00 55.80 24.80 12.60 13.00 27.50 27.10 27.00 

23 28.00 28.90 50.10 24.70 13.60 14.00 27.50 27.00 27.00 

24 28.00 28.30 46.30 25.00 14.40 15.00 27.60 27.00 27.00 

25 28.00 28.10 45.20 24.90 15.00 15.60 27.70 27.10 27.00 

26 28.00 28.00 44.20 25.80 15.40 16.20 27.70 27.10 27.00 

27 27.90 27.90 43.10 25.70 15.90 16.70 27.70 27.10 26.90 

28 27.90 27.90 42.90 25.70 17.10 14.70 27.70 26.10 23.90 

29 27.90 27.80 43.70 25.80 17.70 15.10 27.70 23.00 19.50 

30 27.80 27.90 43.30 25.70 18.20 17.50 27.70 21.20 19.80 

31 27.80 27.80 42.50 25.20 18.50 18.30 27.70 20.50 20.50 

32 27.80 27.80 41.70 25.40 18.80 18.80 27.70 20.60 21.20 

33 27.90 27.80 41.00 24.90 18.90 19.20 27.70 21.30 21.70 

34 28.00 27.80 40.20 25.30 19.00 19.50 27.70 22.00 22.00 

35 28.00 27.90 39.60 25.20 19.00 19.70 27.70 22.50 22.30 

36 28.00 27.80 38.80 24.70 18.90 20.00 27.80 22.90 22.60 

37 28.00 27.80 38.20 25.10 19.00 20.10 27.70 23.00 22.80 

38 28.10 27.90 37.80 24.90 19.10 20.40 27.80 23.40 23.10 



85 
 

ตารางที่ ก.15 ผลการทดสอบระบบตลอดวัฏจักร ท่ีอุณหภูมสิูงสุดของเครื่องดูดซับ 80°C 

อุณหภูมิเครื่องควบแนน 10°C  (ครั้งท่ี 3) (ตอ) 

TIME  
Tw,ads_ 

in 
Tw,ads_ 

out 
Tact Tamb 

Tcond_ 
in 

Tcond_ 
out 

Tw,evap_ 
in 

Tevap_ 
out 

Tevap 

39 28.00 27.90 37.10 25.40 19.10 20.80 27.90 23.60 23.40 

40 28.10 27.80 36.60 25.30 19.20 20.90 27.90 23.80 23.50 

41 28.10 28.00 36.10 25.70 19.50 21.20 27.90 23.90 23.70 

42 28.10 27.90 35.60 25.90 19.60 21.50 27.90 24.20 23.90 

43 28.10 27.90 35.10 25.70 19.80 21.70 27.90 24.30 24.00 

44 28.10 27.90 34.70 25.70 20.10 21.90 27.90 24.50 24.20 

45 28.10 27.90 34.20 25.20 20.30 22.00 27.90 24.60 24.40 

46 28.10 27.90 33.70 25.10 20.40 22.20 27.90 24.80 24.50 

47 28.10 27.90 33.50 25.00 20.40 22.40 27.90 25.00 24.70 

48 28.20 27.90 33.10 25.20 20.50 22.60 27.90 25.10 24.80 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



86 
 

ตารางที่ ก.16 ผลการทดสอบระบบตลอดวัฏจักร ท่ีอุณหภูมสิูงสุดของเครื่องดูดซับ 80°C 

อุณหภูมิเครื่องควบแนน 15°C  (ครั้งท่ี 1) 

TIME  
Tw,ads_ 

in 
Tw,ads_ 

out 
Tact Tamb 

Tcond_ 
in 

Tcond_ 
out 

Tw,evap_ 
in 

Tevap_ 
out 

Tevap 

0 28 27.80 32.30 25.10 23.20 23.70 27.80 25.50 25.40 

1 85.60 61.50 35.30 24.90 23.40 23.80 27.80 25.90 25.80 

2 87.80 84.90 47.60 25.10 23.40 23.90 27.80 26.20 26.20 

3 88.50 86.90 55.70 24.40 23.50 24.00 27.80 26.30 26.30 

4 88.80 87.80 60.60 24.60 23.70 24.30 27.80 26.50 26.40 

5 88.90 88.00 64.00 24.60 23.90 24.90 27.70 26.40 26.40 

6 88.90 88.10 66.50 25.00 24.10 25.80 27.60 26.50 26.50 

7 89.00 88.10 68.90 24.60 24.40 26.80 27.60 26.60 26.60 

8 89.00 88.30 71.20 24.80 24.70 27.60 27.50 26.50 26.50 

9 89.00 88.40 72.50 24.60 19.00 22.30 27.50 26.50 26.60 

10 89.00 88.20 71.30 24.30 15.30 16.30 27.50 26.60 26.80 

11 89.20 88.50 72.60 25.00 15.90 16.50 27.40 26.60 26.70 

12 89.10 88.40 73.90 26.10 16.10 16.80 27.40 26.50 26.70 

13 89.30 88.60 75.30 26.80 15.60 16.40 27.60 26.70 26.70 

14 89.20 88.70 76.30 27.50 14.50 15.20 27.60 26.70 26.60 

15 89.30 88.70 77.30 28.10 12.90 13.80 27.80 26.80 26.60 

16 89.40 88.90 78.10 25.80 12.00 12.70 27.90 26.70 26.60 

17 89.50 89.00 79.00 24.90 12.60 13.20 28.00 26.70 26.60 

18 89.70 89.10 80.00 25.60 13.20 13.80 28.00 26.70 26.60 

19 88.50 88.60 80.70 25.40 13.60 14.90 27.80 26.60 26.60 

20 27.80 84.80 79.10 25.00 14.50 17.40 27.90 26.60 26.70 

21 27.90 33.10 64.30 24.40 15.30 18.40 27.80 26.80 26.80 

22 27.90 29.10 54.70 25.10 16.00 18.70 27.70 26.90 26.80 

23 27.90 28.60 50.10 25.10 16.60 18.70 27.50 26.80 26.70 

24 27.90 28.30 48.40 25.00 17.10 18.70 27.50 26.80 26.70 

25 27.90 28.10 46.40 24.50 17.60 18.60 27.60 26.80 26.70 

26 27.90 28.00 44.60 25.30 18.00 18.50 27.50 26.80 26.70 

27 27.80 27.80 43.10 25.50 18.50 18.50 27.50 26.60 26.20 

28 27.80 27.80 43.70 25.70 18.50 18.60 27.70 25.50 22.70 

29 27.80 27.70 43.80 25.10 18.70 18.70 27.50 22.30 20.60 

30 27.80 27.80 43.10 25.40 19.10 19.10 27.50 21.10 21.30 

31 27.70 27.70 42.30 24.80 19.40 19.50 27.50 21.20 21.70 

32 27.80 27.70 41.50 24.60 19.80 19.90 27.50 22.00 22.00 

33 27.70 27.70 40.70 24.70 20.10 20.30 27.50 22.50 22.30 

34 27.80 27.70 40.00 24.60 20.40 20.60 27.50 22.80 22.50 

35 27.80 27.70 39.30 24.70 20.60 20.90 27.50 22.90 22.70 

36 27.90 27.70 38.80 24.40 20.80 21.20 27.60 23.20 22.90 

37 27.90 27.70 38.00 25.10 20.90 21.50 27.60 23.40 23.00 

38 27.90 27.70 37.40 25.40 21.20 21.70 27.60 23.60 23.20 



87 
 

ตารางที่ ก.16 ผลการทดสอบระบบตลอดวัฏจักร ท่ีอุณหภูมสิูงสุดของเครื่องดูดซับ 80°C 

อุณหภูมิเครื่องควบแนน 15°C  (ครั้งท่ี 1) (ตอ) 

TIME  
Tw,ads_ 

in 
Tw,ads_ 

out 
Tact Tamb 

Tcond_ 
in 

Tcond_ 
out 

Tw,evap_ 
in 

Tevap_ 
out 

Tevap 

39 27.80 27.70 36.80 25.70 21.40 21.90 27.50 23.80 23.40 

40 27.80 27.70 36.30 25.90 21.50 22.00 27.50 23.90 23.50 

41 27.80 27.60 35.70 25.10 21.70 22.30 27.50 24.00 23.70 

42 27.70 27.60 35.10 24.80 21.80 22.60 27.60 24.30 23.90 

43 27.80 27.60 34.70 25.80 22.10 22.70 27.60 24.40 24.00 

44 27.80 27.60 34.30 24.70 22.20 22.90 27.60 24.50 24.30 

45 27.80 27.60 33.90 25.10 22.30 23.10 27.60 24.70 24.40 

46 27.80 27.60 33.50 24.80 22.50 23.20 27.60 24.80 24.50 

47 27.80 27.60 33.10 24.50 22.60 23.40 27.60 24.90 24.70 

48 27.90 27.60 32.80 25.50 22.70 23.40 27.50 24.90 24.80 

49 27.90 27.70 32.50 24.50 22.90 23.50 27.50 25.00 24.90 

50 27.90 27.70 32.20 24.80 23.00 23.70 27.60 25.30 25.10 
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ตารางที่ ก.17 ผลการทดสอบระบบตลอดวัฏจักร ท่ีอุณหภูมสิูงสุดของเครื่องดูดซับ 80°C 

อุณหภูมิเครื่องควบแนน 15°C  (ครั้งท่ี 2) 

TIME  
Tw,ads_ 

in 
Tw,ads_ 

out 
Tact Tamb 

Tcond_ 
in 

Tcond_ 
out 

Tw,evap_ 
in 

Tevap_ 
out 

Tevap 

0 81.80 48.10 33.00 25.90 23.20 23.90 27.60 26.00 25.90 

1 88.00 81.20 43.80 25.60 23.20 24.10 27.70 26.30 26.20 

2 88.80 86.90 53.20 25.10 23.40 24.20 27.60 26.40 26.20 

3 88.80 87.70 58.80 25.40 23.70 24.30 27.50 26.40 26.30 

4 88.90 88.10 62.50 24.80 24.20 25.00 27.50 26.50 26.40 

5 89.00 88.20 65.10 25.40 24.60 25.80 27.50 26.60 26.50 

6 89.10 88.30 67.80 24.90 25.00 26.80 27.50 26.60 26.60 

7 89.20 88.50 70.20 24.80 25.30 27.70 27.40 26.60 26.60 

8 89.20 88.50 69.60 24.60 15.60 16.80 27.50 26.80 26.70 

9 89.10 88.50 70.70 24.60 16.00 16.90 27.40 26.80 26.80 

10 89.20 88.60 72.20 26.60 15.80 16.60 27.40 26.70 26.70 

11 89.20 88.70 73.60 27.30 14.90 15.70 27.50 26.80 26.70 

12 89.10 88.60 74.70 28.10 13.30 14.10 27.60 26.80 26.60 

13 89.20 88.70 75.80 26.30 11.80 12.60 27.70 26.80 26.50 

14 89.40 88.80 76.90 26.20 12.20 12.70 27.80 26.70 26.50 

15 89.30 88.80 78.00 25.50 12.70 13.30 27.90 26.80 26.60 

16 89.50 89.00 78.90 25.60 13.30 13.90 27.90 26.70 26.60 

17 89.60 89.10 79.70 25.20 13.80 14.40 27.70 26.70 26.70 

18 89.60 89.00 80.50 25.50 14.20 14.80 27.60 26.70 26.70 

19 29.40 88.70 81.30 25.10 14.80 16.70 27.50 26.70 26.70 

20 27.70 50.90 74.60 24.80 15.50 18.50 27.40 26.70 26.70 

21 27.70 32.50 59.80 25.10 16.10 18.90 27.40 26.80 26.80 

22 27.80 29.60 52.60 25.40 16.60 19.10 27.40 26.80 26.70 

23 27.70 28.70 50.30 25.60 17.10 19.00 27.50 26.80 26.80 

24 27.80 28.30 47.90 25.40 17.50 18.90 27.50 26.80 26.80 

25 27.60 28.20 45.60 25.80 18.00 18.80 27.50 26.90 26.70 

26 27.60 27.90 44.60 25.80 18.40 18.80 27.60 26.10 24.80 

27 27.60 27.80 45.00 25.70 18.70 18.90 27.50 23.60 21.20 

28 27.60 28.10 44.50 25.30 19.00 19.20 27.50 21.70 21.20 

29 27.60 27.90 43.50 25.20 19.40 19.60 27.40 21.30 21.40 

30 27.70 27.80 42.60 25.40 19.70 20.00 27.40 21.30 21.70 

31 27.70 27.80 41.70 25.00 20.00 20.30 27.40 21.70 21.80 

32 27.60 27.70 40.90 25.10 20.20 20.70 27.40 22.00 22.00 

33 27.70 27.70 40.10 24.50 20.40 20.90 27.40 22.20 22.10 

34 27.70 27.70 39.30 25.00 20.50 21.20 27.50 22.50 22.30 

35 27.80 27.70 38.80 25.40 20.70 21.40 27.50 22.60 22.40 

36 27.70 27.60 38.00 25.50 20.90 21.60 27.50 22.70 22.60 

37 27.60 27.60 37.30 25.60 21.00 21.80 27.40 22.90 22.60 

38 27.80 27.60 36.90 24.80 21.30 22.00 27.50 23.10 22.90 



89 
 

ตารางที่ ก.17 ผลการทดสอบระบบตลอดวัฏจักร ท่ีอุณหภูมสิูงสุดของเครื่องดูดซับ 80°C 

อุณหภูมิเครื่องควบแนน 15°C  (ครั้งท่ี 2) (ตอ) 

TIME  
Tw,ads_ 

in 
Tw,ads_ 

out 
Tact Tamb 

Tcond_ 
in 

Tcond_ 
out 

Tw,evap_ 
in 

Tevap_ 
out 

Tevap 

39 27.70 27.70 36.30 25.40 21.50 22.20 27.50 23.20 23.10 

40 27.70 27.70 35.80 24.80 21.60 22.40 27.40 23.40 23.20 

41 27.80 27.60 35.30 25.00 21.70 22.60 27.50 23.60 23.50 

42 27.80 27.70 34.90 25.60 21.80 22.70 27.50 23.70 23.50 

43 27.80 27.70 34.40 25.60 21.90 22.90 27.50 23.80 23.60 

44 27.80 27.60 34.00 25.40 22.00 23.00 27.50 23.90 23.70 

45 27.70 27.50 33.50 25.70 22.20 23.10 27.50 24.10 23.90 

46 27.70 27.60 33.10 25.70 22.30 23.30 27.50 24.20 24.00 

47 27.70 27.60 32.80 24.90 22.50 23.50 27.50 24.30 24.20 

48 27.70 27.60 32.50 24.70 22.60 23.60 27.50 24.40 24.30 
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ตารางที่ ก.18 ผลการทดสอบระบบตลอดวัฏจักร ท่ีอุณหภูมสิูงสุดของเครื่องดูดซับ 80°C 

อุณหภูมิเครื่องควบแนน 15°C  (ครั้งท่ี 3) 

TIME  
Tw,ads_ 

in 
Tw,ads_ 

out 
Tact Tamb 

Tcond_ 
in 

Tcond_ 
out 

Tw,evap_ 
in 

Tevap_ 
out 

Tevap 

0 86 66.10 45.60 24.30 22.70 28.30 27.30 26.70 26.90 

1 87.30 84.40 56.50 24.60 23.10 28.20 27.60 26.90 27.10 

2 88.20 86.60 62.40 24.70 23.00 27.70 27.40 26.60 26.70 

3 88.90 87.60 67.10 25.40 23.30 27.40 27.30 26.50 26.70 

4 89.50 88.40 69.90 24.10 23.60 27.50 27.40 26.50 26.60 

5 90.10 88.90 70.20 24.40 15.30 16.40 27.40 26.60 26.80 

6 90.60 89.60 71.70 24.20 15.70 16.50 27.40 26.60 26.70 

7 91.20 90.20 73.30 26.20 15.90 16.70 27.40 26.60 26.70 

8 91.80 90.70 74.80 26.60 15.30 16.00 27.30 26.50 26.50 

9 92.60 91.60 76.40 27.50 14.00 14.90 27.60 26.70 26.60 

10 93.50 92.50 77.70 28.20 12.70 13.60 27.80 26.80 26.70 

11 93.90 93.10 79.00 26.10 12.10 12.80 28.00 26.70 26.70 

12 94.30 93.50 80.30 25.30 12.70 13.30 28.10 26.70 26.70 

13 92.10 92.20 81.60 25.40 13.40 16.40 28.00 26.70 26.70 

14 28.10 92.60 81.80 25.80 14.40 19.40 27.80 26.70 26.60 

15 28.00 34.60 67.50 25.90 15.30 20.50 27.80 27.00 26.80 

16 27.90 29.50 56.80 25.10 15.90 20.50 27.70 27.00 26.90 

17 27.90 28.80 51.70 24.80 16.50 20.20 27.70 27.00 26.90 

18 27.90 28.30 49.50 25.20 17.00 19.70 27.60 26.90 26.70 

19 27.80 28.10 47.30 25.40 17.50 19.40 27.70 26.90 26.70 

20 28.00 28.00 45.50 24.90 18.00 19.10 27.70 26.90 26.70 

21 27.90 28.00 44.20 24.60 18.50 19.00 27.60 26.30 25.30 

22 28.00 28.00 44.90 24.70 19.00 19.00 27.70 23.70 20.90 

23 28.00 28.00 44.40 25.50 19.20 19.00 27.70 21.60 21.00 

24 28.00 28.00 43.60 25.60 19.50 19.40 27.80 21.10 21.50 

25 28.00 27.90 42.50 25.40 19.80 19.70 27.80 21.60 21.80 

26 28.00 27.90 41.70 25.90 20.20 20.00 27.80 22.10 22.00 

27 28.00 27.90 40.90 25.70 20.50 20.40 27.80 22.50 22.20 

28 28.00 27.90 40.10 25.80 20.80 20.70 27.80 22.80 22.40 

29 27.90 27.80 39.50 25.10 21.10 21.00 27.80 23.00 22.60 

30 27.90 27.80 38.80 25.10 21.40 21.30 27.70 23.30 22.80 

31 27.90 27.80 38.20 25.30 21.50 21.50 27.80 23.50 23.00 

32 28.00 27.80 37.50 25.30 21.70 21.80 27.80 23.70 23.30 

33 28.00 27.90 37.10 25.20 21.90 22.00 27.80 23.80 23.50 

34 28.00 27.80 36.40 25.60 22.10 22.20 27.80 24.10 23.60 

35 28.10 28.00 36.00 25.20 22.20 22.50 27.80 24.20 23.80 

36 28.10 27.90 35.50 25.10 22.30 22.50 27.80 24.40 24.00 

37 28.10 27.90 35.00 25.20 22.40 22.70 27.80 24.50 24.20 

38 28.00 27.90 34.50 25.70 22.50 22.90 27.80 24.70 24.30 



91 
 

ตารางที่ ก.19 ผลการทดสอบระบบตลอดวัฏจักร ท่ีอุณหภูมสิูงสุดของเครื่องดูดซับ 90°C 

อุณหภูมิเครื่องควบแนน 5°C  (ครั้งท่ี 1) 

TIME  
Tw,ads_ 

in 
Tw,ads_ 

out 
Tact Tamb 

Tcond_ 
in 

Tcond_ 
out 

Tw,evap_ 
in 

Tevap_ 
out 

Tevap 

0 71.90 38.30 36.80 26.10 23.90 24.70 27.30 27.20 26.50 

1 82.20 74.70 46.80 25.80 24.20 24.90 27.30 27.30 26.70 

2 84.30 81.30 57.50 25.70 24.30 25.00 27.30 27.40 26.90 

3 85.70 83.90 63.80 26.20 24.40 25.30 27.30 27.50 27.00 

4 86.50 85.20 68.00 26.10 24.60 26.00 27.30 27.80 27.30 

5 87.20 86.00 71.20 26.30 24.80 26.50 27.90 27.80 27.30 

6 88.10 86.80 73.10 26.30 25.20 27.30 28.50 27.80 27.50 

7 88.80 87.80 75.30 26.30 25.40 28.00 28.70 27.80 27.50 

8 89.60 88.60 76.90 26.10 25.70 28.80 28.90 27.90 27.60 

9 90.20 89.30 78.40 26.20 25.90 29.40 28.90 27.90 27.60 

10 91.00 89.90 79.60 25.70 26.00 30.00 28.90 27.90 27.60 

11 91.60 90.60 80.90 25.60 26.10 30.40 28.90 27.90 27.50 

12 92.40 91.40 82.10 26.10 26.30 30.80 28.90 27.80 27.50 

13 92.90 92.00 82.90 26.20 26.10 28.60 29.00 27.80 27.50 

14 93.50 92.40 79.00 26.50 4.20 5.60 28.90 28.00 27.70 

15 94.20 93.20 79.80 26.50 2.60 3.40 28.90 27.90 27.60 

16 94.60 93.70 80.90 25.80 1.70 2.50 29.00 27.80 27.60 

17 95.00 94.10 81.80 24.90 1.00 1.80 28.90 27.70 27.40 

18 95.50 94.60 83.00 24.80 1.30 2.10 28.90 27.60 27.60 

19 96.20 95.30 84.20 25.70 2.10 2.60 29.00 27.50 27.50 

20 96.60 95.80 85.00 25.80 2.60 3.10 29.00 27.40 27.50 

21 96.80 96.00 85.80 25.50 3.00 3.60 29.00 27.40 27.40 

22 96.90 96.30 86.60 25.40 3.60 4.00 28.90 27.20 27.20 

23 97.10 96.50 87.30 25.10 4.00 4.60 29.00 27.30 27.30 

24 97.20 96.60 88.00 25.50 4.50 5.00 29.00 27.20 27.20 

25 97.10 96.60 88.50 25.60 4.80 5.50 29.00 27.10 27.20 

26 97.10 96.60 89.00 25.30 5.30 5.80 28.90 26.90 27.10 

27 96.90 96.60 89.60 25.30 5.70 6.30 28.90 26.80 26.90 

28 96.60 96.40 89.90 25.90 6.40 6.80 29.00 26.80 26.90 

29 96.40 96.10 90.10 26.60 6.10 6.60 29.00 26.70 26.80 

30 96.10 95.90 90.20 26.40 5.40 6.00 28.90 26.70 26.70 

31 96.40 95.80 90.30 26.00 4.40 4.90 28.90 26.60 26.70 

32 96.50 96.00 90.50 26.20 3.40 4.20 28.90 26.80 26.80 

33 96.50 95.70 90.60 25.90 2.50 3.20 28.90 26.90 26.80 

34 28.70 95.60 89.50 25.30 4.80 5.30 29.00 26.70 26.60 

35 28.80 32.10 72.50 24.80 6.50 7.90 28.90 26.60 26.50 

36 28.70 30.40 59.40 25.30 8.60 10.00 28.80 26.60 26.60 

37 28.70 29.80 51.90 25.40 10.30 11.80 28.70 27.00 26.70 

38 28.80 29.60 46.50 25.70 11.90 13.50 28.90 27.10 26.80 



92 
 

ตารางที่ ก.19 ผลการทดสอบระบบตลอดวัฏจักร ท่ีอุณหภูมสิูงสุดของเครื่องดูดซับ 90°C 

อุณหภูมิเครื่องควบแนน 5°C  (ครั้งท่ี 1) (ตอ) 

TIME  
Tw,ads_ 

in 
Tw,ads_ 

out 
Tact Tamb 

Tcond_ 
in 

Tcond_ 
out 

Tw,evap_ 
in 

Tevap_ 
out 

Tevap 

39 28.70 29.20 42.80 25.60 13.10 14.90 28.80 27.30 26.90 

40 28.70 28.90 40.00 25.60 14.00 16.20 28.80 27.60 27.10 

41 28.70 28.90 37.80 25.50 14.70 16.90 28.80 27.50 27.10 

42 28.70 28.80 36.20 25.70 15.20 17.50 28.90 26.10 26.10 

43 28.70 28.70 34.90 25.40 15.80 18.00 28.80 26.00 24.90 

44 28.70 28.70 33.90 25.40 16.40 18.40 28.80 24.40 21.40 

45 28.70 28.80 33.50 25.30 17.20 18.90 28.80 19.00 16.60 

46 28.70 28.80 33.10 25.70 19.00 18.90 28.80 17.00 16.30 

47 28.70 28.70 32.80 25.30 19.50 19.70 28.80 16.80 16.20 

48 28.70 28.70 32.50 25.40 19.80 19.80 28.90 17.20 16.40 

49 28.60 28.70 32.40 25.40 20.00 20.10 28.80 17.50 16.70 

50 28.70 28.70 32.30 25.50 20.20 20.40 28.90 17.70 17.10 

51 28.60 28.60 32.20 25.60 20.30 20.60 28.80 17.50 16.10 

52 28.70 28.70 32.20 24.80 20.40 20.80 28.70 17.50 16.20 

53 28.70 28.60 32.40 25.40 20.40 20.90 28.80 17.70 16.70 

54 28.70 28.60 32.60 25.30 20.40 21.10 28.60 17.80 17.00 

55 28.60 28.50 32.60 25.70 20.50 21.40 28.70 18.00 17.50 

56 28.70 28.50 33.00 25.90 20.90 21.70 28.70 18.40 17.70 

57 28.60 28.60 33.20 26.10 21.10 22.00 28.50 18.70 18.10 

58 28.70 28.70 33.50 26.10 21.40 22.40 28.70 18.70 18.30 

59 28.60 28.60 33.60 26.20 21.70 22.70 28.60 18.80 18.70 

60 28.50 28.40 33.70 25.20 21.70 22.80 28.60 18.90 18.80 

61 28.70 28.50 33.80 25.40 21.90 22.60 28.60 19.20 19.10 

62 28.70 28.50 34.00 25.70 21.80 22.60 28.60 19.30 19.30 

63 28.60 28.50 34.10 25.30 21.80 22.60 28.70 19.40 19.60 

64 28.50 28.60 34.40 25.70 21.70 22.70 28.50 19.60 19.80 

65 28.60 28.60 34.40 25.60 21.90 22.80 28.50 20.20 20.10 

66 28.40 28.40 34.10 25.20 21.70 22.90 28.50 20.50 20.20 

67 28.50 28.50 34.10 25.30 21.70 22.80 28.50 20.70 20.50 

68 28.60 28.50 34.10 25.70 21.70 22.90 28.50 20.90 20.70 

69 28.40 28.60 34.10 25.60 21.90 22.80 28.50 21.00 20.90 

70 28.50 28.60 34.10 25.20 21.80 22.90 28.50 21.30 21.10 

71 28.60 28.40 34.10 25.30 21.70 22.80 28.50 21.50 21.30 

72 28.40 28.50 34.10 25.70 21.90 22.90 28.50 21.70 21.50 

73 28.50 28.50 34.10 25.60 21.70 22.80 28.50 21.90 21.70 

74 28.60 28.60 34.10 25.20 21.70 22.90 28.50 22.00 21.90 

75 28.40 28.60 34.10 25.30 21.70 22.80 28.50 24.30 22.60 

76 28.50 28.40 34.10 25.70 21.90 22.90 28.50 25.20 23.20 
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ตารางที่ ก.20 ผลการทดสอบระบบตลอดวัฏจักร ท่ีอุณหภูมสิูงสุดของเครื่องดูดซับ 90°C 

อุณหภูมิเครื่องควบแนน 5°C  (ครั้งท่ี2) 

TIME  
Tw,ads_ 

in 
Tw,ads_ 

out 
Tact Tamb 

Tcond_ 
in 

Tcond_ 
out 

Tw,evap_ 
in 

Tevap_ 
out 

Tevap 

0 83.50 56.70 36.20 25.80 21.80 22.60 28.30 27.20 26.80 

1 86.80 81.70 53.90 25.90 21.80 22.80 28.30 27.30 27.00 

2 88.60 86.10 64.40 25.70 22.10 23.10 28.30 27.50 27.10 

3 89.30 87.60 70.30 24.70 21.90 23.80 28.30 27.50 27.20 

4 90.10 88.80 74.60 25.30 22.10 24.50 28.20 27.40 27.20 

5 90.60 89.40 77.40 25.40 21.90 25.40 28.30 27.50 27.20 

6 91.20 90.10 79.70 25.20 21.80 26.20 28.20 27.40 27.30 

7 92.10 90.90 81.80 25.60 22.00 27.00 28.10 27.40 27.30 

8 92.70 91.60 83.40 25.90 22.10 27.80 28.10 27.50 27.30 

9 93.20 92.20 84.80 25.40 22.20 28.30 28.00 27.40 27.10 

10 93.80 92.80 86.10 25.50 22.40 28.70 28.00 27.30 27.10 

11 94.30 93.30 84.40 25.30 6.40 7.60 27.90 27.40 27.20 

12 94.90 93.80 84.60 24.90 6.80 7.60 27.90 27.50 27.20 

13 95.40 94.50 85.40 26.50 7.20 7.80 27.80 27.40 27.20 

14 95.90 95.10 86.20 26.70 6.90 7.30 27.70 27.40 27.10 

15 96.30 95.50 86.90 27.60 5.90 6.50 27.70 27.40 27.10 

16 96.50 95.80 87.40 27.00 4.80 5.40 27.70 27.40 27.00 

17 96.90 96.40 88.00 26.70 3.90 4.40 27.70 27.40 27.00 

18 97.10 96.50 88.60 26.00 2.90 3.50 27.70 27.30 26.90 

19 97.20 96.60 89.30 26.00 3.30 3.80 27.80 27.30 27.00 

20 97.30 96.80 89.90 25.50 4.10 4.40 27.80 27.10 26.90 

21 97.10 96.70 90.20 26.10 4.60 5.20 27.80 27.10 26.90 

22 96.90 96.60 90.50 26.20 5.20 5.70 27.70 27.00 26.80 

23 96.80 96.40 90.80 26.40 5.70 6.10 27.70 26.90 26.80 

24 96.60 96.20 91.00 26.00 6.20 6.60 27.60 26.80 26.70 

25 51.40 95.60 91.20 25.50 7.30 8.30 27.60 26.80 26.70 

26 28.00 95.60 89.10 25.50 9.00 8.70 28.1 26.80 26.70 

27 28.10 73.00 79.90 25.70 9.70 10.90 27.70 27.20 26.90 

28 28.10 35.70 63.70 25.80 11.70 12.90 27.60 27.20 26.80 

29 28.00 30.70 53.30 26.00 13.40 14.60 27.80 27.20 26.80 

30 27.80 29.30 47.20 26.00 14.70 16.00 27.90 27.20 26.80 

31 27.70 28.70 43.00 25.90 15.60 17.30 27.90 27.30 26.90 

32 27.80 28.40 40.00 25.70 16.40 18.10 27.90 27.40 27.00 

33 27.70 28.10 37.60 25.80 17.00 18.70 27.90 26.40 26.00 

34 27.70 27.90 35.80 26.00 17.60 19.10 27.80 24.90 20.30 

35 27.60 27.90 34.40 26.00 19.00 18.50 27.80 21.90 19.70 

36 27.70 28.10 33.40 25.90 19.30 19.70 27.80 21.60 20.10 

37 27.60 27.90 32.60 25.80 19.60 20.30 27.70 20.50 20.30 

38 27.60 28.00 32.20 25.60 19.90 20.70 27.70 19.00 20.50 
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ตารางที่ ก.20 ผลการทดสอบระบบตลอดวัฏจักร ท่ีอุณหภูมสิูงสุดของเครื่องดูดซับ 90°C 

อุณหภูมิเครื่องควบแนน 5°C  (ครั้งท่ี2) (ตอ) 

TIME  
Tw,ads_ 

in 
Tw,ads_ 

out 
Tact Tamb 

Tcond_ 
in 

Tcond_ 
out 

Tw,evap_ 
in 

Tevap_ 
out 

Tevap 

39 27.70 27.90 31.80 25.20 20.20 20.90 27.70 18.70 20.70 

40 27.80 28.00 31.60 25.30 20.30 21.00 27.70 18.70 21.00 

41 27.80 27.90 31.40 25.80 20.30 21.10 27.70 18.80 21.20 

42 27.90 28.10 31.30 26.00 20.70 21.30 27.70 18.80 21.30 

43 27.80 27.90 31.20 26.10 20.90 21.50 27.80 18.90 21.40 

44 27.80 27.80 31.10 26.10 21.10 21.70 27.70 19.80 21.50 

45 27.70 27.70 31.20 26.00 21.30 22.00 27.80 21.00 21.60 

46 27.80 27.80 31.20 26.20 21.60 22.40 28.00 22.00 21.90 

47 27.60 27.70 31.30 26.90 22.10 22.30 27.90 23.00 22.20 

48 27.60 27.70 31.40 26.40 22.30 22.40 28.20 24.30 22.50 

49 27.70 27.70 31.50 26.30 22.30 22.40 28.10 24.40 22.70 

50 27.90 27.90 31.80 26.10 22.30 22.50 28.20 24.60 23.00 

51 27.80 27.80 31.80 26.20 21.90 22.40 28.20 24.80 23.20 

52 27.60 27.60 31.80 26.40 21.60 22.50 28.30 24.80 23.30 

53 27.90 27.80 32.00 26.10 21.60 22.60 28.30 25.00 23.60 
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ตารางที่ ก.21 ผลการทดสอบระบบตลอดวัฏจักร ท่ีอุณหภูมสิูงสุดของเครื่องดูดซับ 90°C 

อุณหภูมิเครื่องควบแนน 5°C  (ครั้งท่ี 3) 

TIME  
Tw,ads_ 

in 
Tw,ads_ 

out 
Tact Tamb 

Tcond_ 
in 

Tcond_ 
out 

Tw,evap_ 
in 

Tevap_ 
out 

Tevap 

0 84.60 53.10 33.40 26.20 21.40 23.00 28.40 26.60 25.90 

1 92.70 86.20 52.20 26.00 21.20 23.10 28.30 26.90 26.40 

2 93.70 91.10 65.50 26.40 21.20 24.10 28.30 27.10 26.60 

3 94.20 92.80 72.60 24.80 21.00 25.80 28.10 27.10 26.70 

4 94.80 93.70 77.30 25.20 20.90 28.10 28.00 27.20 26.90 

5 95.50 94.30 80.80 25.40 20.90 30.20 27.90 27.20 27.00 

6 95.90 95.00 83.50 25.80 20.90 31.90 27.80 27.20 26.90 

7 96.50 95.50 85.60 25.50 21.10 33.20 27.70 27.20 26.90 

8 96.90 96.00 87.50 25.20 21.20 34.00 27.70 27.10 26.90 

9 97.10 96.30 87.90 25.20 3.80 6.00 27.60 27.10 27.20 

10 97.20 96.40 87.50 25.20 1.80 2.70 27.60 27.20 27.10 

11 97.10 96.40 88.10 26.00 1.20 1.90 27.50 27.10 27.00 

12 96.90 96.30 88.70 26.10 1.00 1.60 27.40 27.00 26.80 

13 96.60 96.10 89.00 26.00 1.00 1.50 27.40 27.00 26.80 

14 96.50 96.00 89.50 25.60 1.00 1.50 27.30 26.90 26.70 

15 96.40 96.00 89.80 25.10 1.20 1.70 27.30 26.90 26.70 

16 96.40 95.80 90.10 25.20 1.40 1.90 27.20 26.80 26.70 

17 96.40 95.80 90.40 25.00 1.70 2.10 27.20 26.70 26.70 

18 96.30 95.80 90.60 25.40 2.00 2.40 27.20 26.70 26.60 

19 96.20 95.70 90.80 25.50 2.40 2.70 27.00 26.50 26.50 

20 96.20 95.70 91.00 26.00 2.80 3.20 27.00 26.60 26.60 

21 96.10 95.70 91.10 26.00 3.20 3.70 26.90 26.50 26.50 

22 96.00 95.60 91.30 26.10 3.80 4.10 26.90 26.40 26.30 

23 94.80 94.70 91.50 25.30 4.30 5.10 26.80 26.40 26.30 

24 91.80 92.40 91.80 25.80 6.20 6.70 26.80 26.30 26.30 

25 27.40 94.50 89.00 26.00 7.80 9.50 26.80 26.50 26.20 

26 27.40 53.20 79.40 26.00 10.10 11.70 26.90 26.50 26.20 

27 27.40 31.50 63.10 25.90 11.90 13.50 27.00 26.60 26.20 

28 27.40 29.00 53.20 25.30 13.40 15.20 27.10 26.60 26.30 

29 27.50 28.30 47.20 25.50 14.70 16.40 27.20 26.70 26.30 

30 27.50 28.10 43.00 25.30 15.50 17.30 27.40 26.70 26.40 

31 27.60 27.80 39.90 25.10 16.10 17.90 27.40 26.80 26.50 

32 27.50 27.60 37.60 25.60 16.50 18.30 27.40 26.80 26.60 

33 27.50 27.60 35.60 25.90 17.20 18.70 27.50 26.90 26.50 

34 27.50 27.50 34.20 26.00 19.50 14.00 27.50 26.80 26.30 

35 27.40 27.40 33.00 26.00 19.20 13.90 27.50 26.20 25.20 

36 27.40 27.30 32.10 25.50 19.00 15.30 27.50 25.20 23.40 

37 27.50 27.40 31.40 25.60 19.00 17.00 27.40 23.30 20.50 

38 27.50 27.50 30.90 25.20 19.20 18.00 27.40 23.10 20.70 
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ตารางที่ ก.21 ผลการทดสอบระบบตลอดวัฏจักร ท่ีอุณหภูมสิูงสุดของเครื่องดูดซับ 90°C 

อุณหภูมิเครื่องควบแนน 5°C  (ครั้งท่ี 3) (ตอ) 

TIME  
Tw,ads_ 

in 
Tw,ads_ 

out 
Tact Tamb 

Tcond_ 
in 

Tcond_ 
out 

Tw,evap_ 
in 

Tevap_ 
out 

Tevap 

39 27.50 27.50 30.60 25.40 19.40 18.90 27.50 22.60 21.20 

40 27.70 27.60 30.60 25.80 19.70 19.50 27.50 21.60 21.50 

41 27.70 27.70 30.40 25.90 20.00 19.90 27.50 20.70 20.50 

42 27.70 27.70 30.40 26.00 20.40 20.20 27.50 19.80 19.50 

43 27.60 27.70 30.30 26.00 20.60 20.60 27.60 18.90 18.50 

44 27.60 27.70 30.30 25.70 20.90 20.80 27.60 18.50 17.80 

45 27.70 27.70 30.40 25.60 21.00 21.00 27.60 19.60 18.50 

46 27.70 27.60 30.50 25.30 20.90 21.20 27.60 20.70 19.50 

47 27.70 27.60 30.60 25.10 20.90 21.40 27.70 22.00 21.70 

48 27.70 27.80 30.70 25.40 20.90 21.70 27.70 23.40 23.30 

49 27.90 27.80 30.90 26.00 21.10 21.90 27.80 24.30 23.50 

50 27.80 27.70 30.90 26.00 21.30 22.20 27.70 25.10 23.70 

51 27.80 27.70 31.00 26.00 21.50 22.40 27.80 25.30 23.80 

52 27.70 27.70 31.00 25.90 21.70 22.60 27.80 25.50 24.00 

53 27.80 27.70 31.00 25.50 21.80 22.60 27.80 25.50 24.20 

54 27.80 27.70 31.00 25.70 21.80 22.50 27.60 25.40 24.30 

55 27.80 27.60 31.00 25.10 21.70 22.70 27.80 25.60 24.60 

56 27.80 27.60 31.00 25.30 21.70 22.70 27.70 25.70 24.70 

57 27.90 27.70 31.10 25.80 21.70 22.90 27.80 25.80 24.80 
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ตารางที่ ก.22 ผลการทดสอบระบบตลอดวัฏจักร ท่ีอุณหภูมสิูงสุดของเครื่องดูดซับ 90°C 

อุณหภูมิเครื่องควบแนน 10°C  (ครั้งท่ี 1) 

TIME  
Tw,ads_ 

in 
Tw,ads_ 

out 
Tact Tamb 

Tcond_ 
in 

Tcond_ 
out 

Tw,evap_ 
in 

Tevap_ 
out 

Tevap 

0 83.90 48.20 33.90 25.10 22.00 23.30 27.80 26.50 26.00 

1 91.90 84.90 44.70 25.40 22.10 23.30 27.80 26.70 26.30 

2 92.90 90.70 53.60 25.20 21.90 29.10 27.80 26.70 26.40 

3 93.60 91.70 59.50 25.10 21.60 30.50 27.70 26.80 26.50 

4 94.00 92.80 64.00 25.60 21.50 31.60 27.70 26.80 26.60 

5 94.40 93.30 67.80 26.00 21.50 32.50 27.70 26.90 26.70 

6 94.90 93.90 70.80 26.00 21.60 32.80 27.70 26.90 26.70 

7 95.30 94.40 73.50 25.50 21.70 33.10 27.60 26.90 26.70 

8 95.80 94.90 76.30 25.10 21.70 33.40 27.50 26.80 26.60 

9 96.30 95.50 78.80 25.10 21.80 33.80 27.60 26.80 26.70 

10 96.60 95.90 81.00 25.40 20.40 22.50 27.50 26.80 26.70 

11 97.00 96.10 80.50 24.80 10.50 11.40 27.50 27.00 26.80 

12 97.10 96.40 82.00 24.90 10.90 11.50 27.30 26.80 26.70 

13 97.40 96.70 83.30 25.80 11.40 12.00 27.30 26.90 26.70 

14 97.40 96.80 84.50 27.10 11.80 12.40 27.20 26.80 26.60 

15 97.10 96.70 85.40 27.10 11.30 11.90 27.10 26.70 26.50 

16 96.80 96.50 86.30 26.30 10.30 10.90 27.10 26.80 26.40 

17 96.60 96.30 87.20 26.90 9.20 9.90 27.30 26.90 26.60 

18 96.40 96.10 87.70 26.50 8.10 8.80 27.30 26.90 26.60 

19 96.30 95.90 88.30 25.60 7.40 8.10 27.40 26.90 26.50 

20 96.20 95.80 89.00 25.10 8.10 8.60 27.20 26.70 26.40 

21 96.10 95.80 89.60 25.40 8.70 9.20 27.20 26.60 26.50 

22 96.00 95.60 89.80 25.60 9.30 9.80 27.20 26.60 26.50 

23 27.20 95.30 89.80 25.50 10.40 11.60 27.30 26.50 26.40 

24 27.30 31.60 72.90 25.90 11.40 11.60 27.70 26.50 26.40 

25 27.40 28.70 59.30 25.50 12.20 13.40 27.30 26.70 26.50 

26 27.40 27.90 51.70 25.20 13.70 14.90 27.20 26.80 26.50 

27 27.50 27.70 46.90 24.90 14.90 16.10 27.20 26.80 26.50 

28 27.60 27.70 43.60 24.90 15.80 17.10 27.20 26.80 26.50 

29 27.60 27.60 41.00 24.40 16.50 17.80 27.40 26.30 26.00 

30 27.60 27.60 39.00 25.60 17.10 18.40 27.40 25.20 24.90 

31 27.70 27.60 37.30 25.60 17.70 19.00 27.40 24.70 24.20 

32 27.80 27.60 35.90 25.80 18.30 19.50 27.40 23.00 21.80 

33 27.80 27.60 34.90 25.80 18.80 19.80 27.40 21.10 19.10 

34 27.90 27.70 37.00 26.00 19.20 20.30 27.40 19.50 17.30 

35 27.90 27.80 39.10 25.40 19.70 20.70 27.40 19.30 17.00 

36 28.00 27.80 40.00 25.50 19.90 21.00 27.40 18.90 16.80 

37 28.20 27.90 40.10 24.90 20.20 21.20 27.50 18.00 15.90 

38 28.20 28.00 39.80 25.50 20.40 21.30 27.50 19.00 17.10 



98 
 

ตารางที่ ก.22 ผลการทดสอบระบบตลอดวัฏจักร ท่ีอุณหภูมสิูงสุดของเครื่องดูดซับ 90°C 

อุณหภูมิเครื่องควบแนน 10°C  (ครั้งท่ี 1) (ตอ) 

TIME  
Tw,ads_ 

in 
Tw,ads_ 

out 
Tact Tamb 

Tcond_ 
in 

Tcond_ 
out 

Tw,evap_ 
in 

Tevap_ 
out 

Tevap 

39 28.20 28.10 39.50 25.80 20.70 21.60 27.60 20.20 18.30 

40 28.20 28.00 39.00 26.00 20.80 21.80 27.60 21.00 19.10 

41 28.20 28.10 38.50 25.80 21.00 22.00 27.60 22.50 20.60 

42 28.30 28.10 38.10 25.00 21.10 22.00 27.70 24.70 22.90 

43 28.40 28.20 37.70 25.10 21.20 21.90 27.70 24.80 23.10 

44 28.40 28.20 37.20 24.30 21.10 21.90 27.90 25.00 23.40 

45 28.50 28.30 36.90 24.50 21.10 21.70 27.90 25.10 23.50 

46 28.60 28.30 36.60 25.40 21.20 21.70 27.90 25.20 23.80 

47 28.50 28.30 36.10 25.60 21.40 21.90 28.10 25.50 24.00 

48 28.50 28.30 35.70 25.80 21.50 22.00 28.10 25.70 24.20 

49 28.50 28.40 35.50 25.80 21.70 22.20 28.10 25.80 24.40 

50 28.70 28.40 35.20 25.90 22.00 22.30 28.20 25.90 24.50 

51 28.50 28.40 34.80 25.80 22.20 22.50 28.20 26.00 24.70 

52 28.50 28.40 34.60 25.80 22.30 22.60 28.20 26.10 24.90 

53 28.50 28.30 34.20 24.60 22.20 22.60 28.20 26.20 25.10 

54 28.70 28.40 34.00 25.70 22.30 22.50 28.30 26.30 25.30 

55 28.60 28.40 33.80 25.80 22.40 22.60 28.30 26.40 25.40 

56 28.50 28.40 33.40 26.00 22.50 22.70 28.20 26.50 25.90 
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ตารางที่ ก.23 ผลการทดสอบระบบตลอดวัฏจักร ท่ีอุณหภูมสิูงสุดของเครื่องดูดซับ 90°C 

อุณหภูมิเครื่องควบแนน 10°C  (ครั้งท่ี 2) 

TIME  
Tw,ads_ 

in 
Tw,ads_ 

out 
Tact Tamb 

Tcond_ 
in 

Tcond_ 
out 

Tw,evap_ 
in 

Tevap_ 
out 

Tevap 

0 79.20 43.60 33.50 25.00 22.50 23.60 28.20 27.20 26.70 

1 86.30 79.80 43.90 24.90 22.30 23.80 28.30 27.40 26.90 

2 88.40 85.60 53.30 24.50 22.20 24.80 28.30 27.40 27.10 

3 89.50 87.80 59.10 24.30 22.20 26.40 28.30 27.50 27.20 

4 90.10 88.80 63.70 25.00 22.00 28.00 28.20 27.40 27.10 

5 90.90 89.60 67.50 25.50 21.90 29.70 28.10 27.50 27.10 

6 91.50 90.30 70.20 25.70 21.90 31.10 28.20 27.50 27.20 

7 92.20 91.00 73.00 27.40 22.10 32.00 28.10 27.50 27.20 

8 92.80 91.70 75.40 27.10 22.30 32.50 28.10 27.40 27.10 

9 93.40 92.30 77.60 26.60 22.30 33.00 28.20 27.40 27.10 

10 93.80 93.00 79.70 26.80 22.30 33.60 28.30 27.40 27.10 

11 94.40 93.40 80.90 26.20 21.20 22.90 28.30 27.40 27.20 

12 95.00 94.00 80.10 25.10 7.10 7.90 28.40 27.60 27.40 

13 95.50 94.60 81.30 25.00 7.70 8.30 28.40 27.50 27.40 

14 96.00 95.20 82.80 25.90 8.40 8.90 28.30 27.50 27.40 

15 96.40 95.70 84.00 25.90 8.90 9.30 28.30 27.40 27.40 

16 96.70 96.10 85.20 25.40 9.40 9.90 28.20 27.40 27.40 

17 97.00 96.40 86.30 24.70 9.80 10.30 28.10 27.40 27.30 

18 97.30 96.70 87.60 25.00 10.40 10.80 28.00 27.30 27.20 

19 97.40 96.80 88.30 25.80 10.70 11.10 27.80 27.20 27.20 

20 97.30 96.90 89.00 26.00 11.10 11.60 27.70 27.10 27.00 

21 97.00 96.60 89.70 27.00 11.60 12.00 27.60 27.10 27.00 

22 96.70 96.40 90.20 26.90 12.30 13.60 27.50 27.00 26.90 

23 29.80 95.90 90.70 27.00 13.90 14.50 27.60 27.20 27.00 

24 27.60 95.30 86.40 27.40 15.00 16.60 27.60 27.20 27.00 

25 27.60 44.60 69.40 27.00 16.50 18.10 28.10 27.50 27.10 

26 27.80 30.90 58.10 26.90 17.50 19.00 28.00 27.70 27.20 

27 27.80 29.10 51.50 26.60 18.00 19.50 28.00 27.70 27.20 

28 27.60 28.40 47.00 24.70 18.10 19.70 28.00 27.70 27.20 

29 27.70 28.20 43.70 24.00 18.20 19.60 27.90 27.60 27.10 

30 27.80 27.90 41.10 25.00 18.60 19.10 27.50 27.30 27.00 

31 27.80 28.00 39.20 25.30 18.80 19.10 27.60 26.80 26.40 

32 27.80 27.90 37.80 25.70 19.10 19.30 27.60 26.10 25.60 

33 27.70 27.80 36.70 25.80 19.10 19.70 27.80 24.20 22.80 

34 27.70 27.80 39.50 25.50 19.20 19.90 27.80 22.40 18.80 

35 27.70 27.70 43.30 25.30 19.50 20.20 27.80 19.50 18.90 

36 27.60 27.80 42.80 25.00 19.70 20.20 27.50 20.40 18.90 

37 27.70 27.70 41.60 24.70 19.80 20.30 27.60 20.60 18.80 

38 27.70 27.70 40.50 25.10 20.00 20.40 27.60 20.90 19.20 



100 
 

ตารางที่ ก.23 ผลการทดสอบระบบตลอดวัฏจักร ท่ีอุณหภูมสิูงสุดของเครื่องดูดซับ 90°C 

อุณหภูมิเครื่องควบแนน 10°C  (ครั้งท่ี 2) (ตอ) 

TIME  
Tw,ads_ 

in 
Tw,ads_ 

out 
Tact Tamb 

Tcond_ 
in 

Tcond_ 
out 

Tw,evap_ 
in 

Tevap_ 
out 

Tevap 

39 27.70 27.70 39.70 25.60 20.30 20.60 27.60 21.80 20.40 

40 27.70 27.70 38.90 25.80 20.50 20.80 27.60 22.80 21.40 

41 27.60 27.60 38.20 25.90 20.70 21.20 27.60 23.70 22.40 

42 27.60 27.60 37.60 25.80 21.10 21.40 27.60 24.70 23.30 

43 27.60 27.60 37.00 26.00 21.30 21.70 27.60 24.80 23.40 

44 27.60 27.60 36.50 25.90 21.50 21.90 27.70 25.20 23.50 

45 27.60 27.60 36.10 25.30 21.70 22.00 27.50 25.00 23.60 

46 27.70 27.60 35.90 25.70 21.80 22.00 27.50 25.00 23.80 

47 27.70 27.60 35.60 25.80 21.80 22.10 27.50 25.10 23.90 

48 27.60 27.60 35.20 25.80 22.00 22.50 27.70 25.40 24.20 

49 27.60 27.50 34.80 25.60 22.20 22.60 27.70 25.50 24.40 

50 27.60 27.50 34.40 25.30 22.20 22.50 27.50 25.40 24.30 

51 27.60 27.60 34.10 25.90 22.30 22.70 27.70 25.70 24.80 
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ตารางที่ ก.24 ผลการทดสอบระบบตลอดวัฏจักร ท่ีอุณหภูมสิูงสุดของเครื่องดูดซับ 90°C 

อุณหภูมิเครื่องควบแนน 10°C  (ครั้งท่ี 3) 

TIME  
Tw,ads_ 

in 
Tw,ads_ 

out 
Tact Tamb 

Tcond_ 
in 

Tcond_ 
out 

Tw,evap_ 
in 

Tevap_ 
out 

Tevap 

0 27.80 27.60 32.90 26.20 22.40 23.10 27.80 26.60 26.00 

1 84.00 60.00 36.30 25.30 22.10 23.30 27.70 26.60 26.20 

2 86.40 83.50 47.90 25.60 22.00 25.20 27.70 26.80 26.40 

3 88.10 86.00 55.80 26.00 22.00 27.50 27.70 26.90 26.50 

4 88.90 87.30 60.90 26.10 22.10 29.70 27.80 27.10 26.70 

5 89.40 88.00 65.40 25.50 22.00 31.50 27.60 27.00 26.60 

6 90.00 88.80 68.20 25.10 22.20 32.90 27.70 27.00 26.70 

7 90.90 89.90 71.30 25.30 22.40 33.70 27.60 27.10 26.80 

8 91.50 90.40 73.30 25.70 22.10 34.40 27.40 26.90 26.70 

9 92.30 91.30 75.70 25.00 22.00 34.60 27.40 26.90 26.70 

10 92.80 92.00 78.20 25.70 21.90 34.80 27.40 26.90 26.70 

11 93.70 92.70 80.20 26.00 22.10 35.10 27.60 27.10 26.80 

12 94.30 93.30 79.80 26.20 11.10 12.30 27.60 27.30 27.10 

13 94.80 93.80 80.60 25.80 11.60 12.20 27.50 27.20 26.80 

14 95.20 94.30 82.10 27.10 11.60 12.30 27.60 27.30 26.90 

15 95.80 94.90 83.30 27.20 10.90 11.60 27.70 27.20 27.00 

16 96.30 95.60 84.50 27.40 9.70 10.30 27.80 27.20 26.90 

17 96.60 96.00 85.70 26.90 8.40 9.10 27.90 27.20 26.90 

18 96.90 96.30 86.80 25.50 7.60 8.10 28.00 27.10 26.90 

19 97.20 96.60 87.70 24.90 8.20 8.40 27.90 26.80 26.70 

20 97.20 96.60 88.40 24.90 8.60 9.10 27.90 26.80 26.80 

21 97.40 96.90 89.40 25.80 9.40 10.00 28.20 27.10 26.90 

22 97.20 96.80 90.10 26.20 10.00 10.50 28.20 27.10 27.00 

23 97.10 96.80 90.70 25.90 10.60 11.10 28.10 27.00 26.90 

24 72.70 96.00 91.30 25.20 12.10 14.20 27.90 27.00 26.90 

25 27.20 95.80 89.70 24.80 13.90 12.90 27.60 26.90 26.90 

26 27.10 92.20 82.10 24.90 13.40 14.60 27.20 26.90 26.90 

27 27.20 36.20 67.30 25.50 14.80 15.90 27.20 27.10 26.80 

28 27.50 29.30 57.20 25.80 16.10 17.10 27.30 27.10 26.70 

29 27.70 28.50 51.20 25.90 17.10 18.10 27.30 27.00 26.70 

30 27.50 28.10 46.60 25.50 17.60 19.00 27.40 27.00 26.70 

31 27.40 27.70 43.30 25.20 18.00 19.50 27.30 26.90 26.60 

32 27.70 28.20 41.10 25.30 18.60 19.80 27.30 26.90 26.60 

33 27.50 27.60 39.00 24.60 18.70 19.80 27.20 26.70 26.40 

34 27.50 27.60 37.70 25.40 19.10 19.90 27.20 26.70 26.20 

35 27.50 27.60 36.40 25.70 19.40 20.40 27.50 25.60 23.70 

36 27.70 27.70 36.80 25.90 20.80 18.80 27.50 23.40 21.40 

37 27.70 27.70 38.70 25.40 21.20 19.10 27.50 22.20 20.30 

38 27.70 27.60 39.40 25.00 20.70 19.50 27.60 21.40 19.20 



102 
 

ตารางที่ ก.24 ผลการทดสอบระบบตลอดวัฏจักร ท่ีอุณหภูมสิูงสุดของเครื่องดูดซับ 90°C 

อุณหภูมิเครื่องควบแนน 10°C  (ครั้งท่ี 3) (ตอ) 

TIME  
Tw,ads_ 

in 
Tw,ads_ 

out 
Tact Tamb 

Tcond_ 
in 

Tcond_ 
out 

Tw,evap_ 
in 

Tevap_ 
out 

Tevap 

39 27.80 27.60 39.60 24.80 20.50 19.60 27.40 20.80 18.90 

40 27.90 27.70 39.30 25.50 20.40 19.90 27.40 19.40 18.20 

41 28.00 27.80 38.90 25.70 20.60 20.50 27.60 19.80 18.30 

42 28.10 27.90 38.70 25.70 20.90 20.80 27.60 21.20 19.50 

43 28.10 28.10 38.50 25.90 21.00 21.00 27.60 22.20 20.50 

44 28.10 28.00 38.00 25.20 21.20 21.00 27.40 23.10 21.40 

45 28.10 28.00 37.80 25.30 21.30 21.20 27.50 24.40 23.00 

46 28.10 28.10 37.50 24.80 21.30 21.40 27.60 24.50 23.20 

47 28.20 28.00 37.10 25.40 21.30 21.60 27.60 24.60 23.40 

48 28.20 28.00 36.70 25.60 21.40 21.80 27.60 24.90 23.50 

49 28.10 28.00 36.30 25.70 21.50 22.20 27.90 25.20 23.80 

50 28.10 28.00 35.90 25.70 21.70 22.50 28.00 25.20 23.90 

51 28.10 28.00 35.60 25.30 21.80 22.40 27.80 25.10 23.90 

52 28.10 27.90 35.30 24.90 21.80 22.40 27.80 25.30 24.10 

53 28.10 28.00 35.10 24.70 21.70 22.50 27.80 25.50 24.40 

54 28.20 27.90 34.70 25.00 21.70 22.60 27.90 25.50 24.50 

55 28.20 28.00 34.50 25.50 21.80 22.80 27.90 25.60 24.70 

56 28.20 28.00 34.10 25.70 21.90 23.00 27.90 25.70 24.80 

57 28.10 28.00 33.80 25.80 22.10 23.20 27.90 25.80 24.90 

 

 

 

 

 

 

 

 

 

 

 

 

 



103 
 

ตารางที่ ก.25 ผลการทดสอบระบบตลอดวัฏจักร ท่ีอุณหภูมสิูงสุดของเครื่องดูดซับ 90°C 

อุณหภูมิเครื่องควบแนน 15°C  (ครั้งท่ี 1) 

TIME  
Tw,ads_ 

in 
Tw,ads_ 

out 
Tact Tamb 

Tcond_ 
in 

Tcond_ 
out 

Tw,evap_ 
in 

Tevap_ 
out 

Tevap 

0 87.10 56.40 33.90 25.00 23.80 22.40 27.50 27.50 24.10 

1 90.10 87.10 45.60 24.50 23.80 23.60 27.40 27.50 24.20 

2 90.80 88.90 54.00 24.70 23.70 25.80 27.20 27.50 24.30 

3 91.00 89.90 59.10 24.60 23.70 28.50 27.10 27.50 24.40 

4 91.00 90.00 63.30 24.90 23.60 31.50 27.00 27.50 24.50 

5 90.90 90.20 66.70 24.40 23.50 34.30 26.90 27.50 24.50 

6 91.10 90.30 69.60 24.90 23.70 36.80 26.90 27.50 24.50 

7 91.00 90.30 71.80 24.90 23.60 38.40 26.80 27.50 24.50 

8 90.90 90.30 74.00 24.80 23.50 38.70 26.70 27.50 24.50 

9 90.90 90.30 75.60 24.60 23.60 38.80 26.50 27.40 24.50 

10 90.80 90.30 77.00 24.60 23.60 39.20 26.60 27.40 24.60 

11 91.00 90.40 78.30 25.00 23.60 39.60 26.50 27.40 24.60 

12 90.90 90.30 79.60 24.80 23.70 39.80 26.30 27.40 24.60 

13 90.90 90.50 80.70 24.80 23.70 40.10 26.20 27.40 24.60 

14 90.90 90.30 77.80 25.10 16.10 17.30 26.30 27.40 24.90 

15 91.10 90.40 78.00 26.10 16.60 17.30 26.30 27.40 24.90 

16 91.70 90.90 78.70 26.70 16.00 16.70 26.20 27.40 24.90 

17 92.40 91.40 79.70 27.70 15.00 15.60 26.10 27.40 24.80 

18 93.10 92.20 80.50 27.50 13.40 14.00 26.10 27.40 24.60 

19 93.60 92.70 81.30 26.40 12.10 12.90 26.30 27.40 24.90 

20 94.20 93.30 82.20 25.90 12.60 13.30 26.40 27.40 24.90 

21 94.70 93.80 83.20 25.70 13.20 13.90 26.30 27.40 24.80 

22 95.20 94.30 84.10 24.90 13.70 14.50 26.30 27.40 24.80 

23 95.70 95.00 85.00 25.30 14.30 14.90 26.20 27.40 24.90 

24 96.20 95.50 85.90 25.20 14.60 15.30 26.10 27.40 24.90 

25 96.40 95.80 86.80 25.50 14.90 15.70 26.10 27.40 24.90 

26 96.70 96.20 87.60 25.20 15.40 16.20 26.20 27.40 25.00 

27 96.90 96.40 88.30 24.90 15.80 16.60 26.20 27.40 25.10 

28 97.10 96.60 88.90 25.30 16.20 16.90 26.10 27.40 25.00 

29 97.00 96.60 89.50 27.10 16.00 16.80 26.10 27.40 25.00 

30 97.20 96.80 90.10 28.00 15.40 16.10 26.20 27.40 25.00 

31 97.20 96.90 90.40 28.00 13.90 14.60 26.20 27.50 24.90 

32 96.30 96.00 90.50 26.60 12.40 13.30 26.20 27.50 25.00 

33 27.80 96.40 90.70 26.30 15.00 14.20 26.30 27.50 25.00 

34 27.50 36.50 76.40 25.90 15.00 15.30 26.30 27.50 25.00 

35 27.60 29.20 62.30 26.00 16.10 16.30 27.50 27.50 25.60 

36 27.60 28.50 57.10 26.00 16.70 17.10 27.50 27.50 26.00 

37 27.60 28.40 53.50 25.80 17.20 17.70 27.40 27.50 26.20 

38 27.60 27.90 50.60 25.50 17.40 18.20 27.40 27.50 26.30 



104 
 

ตารางที่ ก.25 ผลการทดสอบระบบตลอดวัฏจักร ท่ีอุณหภูมสิูงสุดของเครื่องดูดซับ 90°C 

อุณหภูมิเครื่องควบแนน 15°C  (ครั้งท่ี 1) (ตอ) 

TIME  
Tw,ads_ 

in 
Tw,ads_ 

out 
Tact Tamb 

Tcond_ 
in 

Tcond_ 
out 

Tw,evap_ 
in 

Tevap_ 
out 

Tevap 

39 27.60 27.80 48.00 25.70 17.40 18.50 27.40 27.50 26.40 

40 27.60 27.80 45.90 25.40 17.40 18.80 27.40 27.50 26.50 

41 27.60 27.60 44.10 25.10 17.40 19.10 27.40 27.50 26.50 

42 27.50 27.50 42.50 25.10 17.40 19.20 27.40 27.50 26.60 

43 27.50 27.40 41.40 25.50 17.30 19.30 27.40 27.00 26.70 

44 27.50 27.50 41.00 25.40 20.30 14.30 27.40 25.40 25.90 

45 27.50 27.40 42.70 25.20 20.60 13.10 27.30 23.00 23.50 

46 27.60 27.50 43.80 25.40 20.40 12.80 27.50 20.40 20.90 

47 27.60 27.60 44.00 25.30 20.30 14.60 27.40 18.60 19.10 

48 27.60 27.50 43.30 25.00 20.30 15.70 27.50 19.40 19.90 

49 27.60 27.50 42.70 25.10 20.30 16.30 27.50 19.80 20.30 

50 27.60 27.50 42.00 25.20 20.50 16.70 27.50 19.90 20.40 

51 27.70 27.50 41.30 24.90 20.60 17.10 27.40 20.10 20.60 

52 27.50 27.40 40.70 24.40 20.50 17.50 27.40 20.30 20.80 

53 27.60 27.40 40.00 24.20 20.70 17.90 27.50 20.60 21.10 

54 27.60 27.40 39.60 24.90 20.90 18.20 27.40 20.70 21.20 

55 27.70 27.40 39.00 25.00 20.90 18.60 27.40 21.10 21.60 

56 27.70 27.50 38.50 25.40 21.20 19.00 27.50 21.20 21.70 

57 27.70 27.50 37.90 25.50 21.40 19.40 27.60 21.60 22.10 

58 27.80 27.60 37.50 25.70 21.60 19.80 27.60 21.80 22.30 

59 27.60 27.40 36.70 25.10 21.60 20.10 27.60 22.00 22.50 

60 27.70 27.50 36.30 25.30 21.80 20.40 27.50 22.20 22.70 

61 27.80 27.50 35.80 24.60 22.00 20.60 27.50 22.30 22.80 

62 27.70 27.40 35.20 24.10 21.90 20.90 27.50 22.60 23.10 

63 27.60 27.40 34.70 24.60 22.00 21.20 27.50 22.80 23.30 

64 27.70 27.50 34.40 25.00 22.20 21.30 27.40 22.90 23.40 

65 27.70 27.50 34.00 24.90 22.30 21.60 27.40 23.30 23.80 

66 27.70 27.60 33.70 24.70 22.40 21.90 27.60 23.20 23.70 

67 27.70 27.50 33.20 25.20 22.50 22.20 27.60 23.60 24.10 

68 27.70 27.50 32.90 25.20 22.60 22.40 27.60 23.70 24.20 

69 27.60 27.50 32.50 25.20 22.70 22.60 27.60 23.80 24.30 

70 27.60 27.40 32.10 25.30 22.80 22.90 27.70 24.00 24.50 

71 27.70 27.50 32.00 25.30 22.90 23.10 27.70 24.20 24.70 

72 27.80 27.60 31.70 25.60 23.30 23.30 27.70 24.30 24.80 

73 27.80 27.60 31.40 25.70 23.50 23.40 27.70 24.40 24.90 

74 27.60 27.40 31.10 24.80 23.30 23.50 27.60 24.50 25.00 

75 27.60 27.40 30.80 24.80 23.40 23.70 27.60 24.70 25.20 

76 27.70 27.40 30.70 25.10 23.50 23.70 27.40 24.60 25.10 

77 27.70 27.50 30.50 24.30 23.60 23.80 27.40 24.70 25.20 



105 
 

ตารางที่ ก.26 ผลการทดสอบระบบตลอดวัฏจักร ท่ีอุณหภูมสิูงสุดของเครื่องดูดซับ 90°C 

อุณหภูมิเครื่องควบแนน 15°C  (ครั้งท่ี 2) 

TIME  
Tw,ads_ 

in 
Tw,ads_ 

out 
Tact Tamb 

Tcond_ 
in 

Tcond_ 
out 

Tw,evap_ 
in 

Tevap_ 
out 

Tevap 

0 26.30 27.00 27.00 26.10 25.10 25.80 26.00 26.00 25.80 

1 76.90 36.60 27.80 26.60 25.10 25.90 26.10 26.00 25.90 

2 83.60 77.80 41.80 27.20 25.20 26.10 26.20 26.10 25.90 

3 85.80 83.30 53.70 27.70 25.50 26.20 26.20 26.10 25.80 

4 87.00 85.80 61.40 27.90 25.60 26.40 26.30 26.20 25.80 

5 87.90 87.00 66.70 28.50 25.80 26.60 26.30 26.10 25.70 

6 88.50 87.60 70.40 28.50 25.80 27.00 26.50 26.30 25.80 

7 89.10 88.30 73.30 28.50 25.90 27.30 26.80 26.40 26.00 

8 89.90 89.10 75.90 26.50 26.00 27.60 27.00 26.60 25.90 

9 90.50 89.70 77.70 25.70 26.00 27.80 27.10 26.50 25.90 

10 91.10 90.30 79.30 25.60 25.90 28.00 27.00 26.40 26.00 

11 91.80 90.90 80.20 25.00 25.30 26.60 27.10 26.30 26.00 

12 92.20 91.40 79.70 25.20 9.00 10.10 27.10 26.40 26.10 

13 92.70 92.00 80.70 25.20 9.40 10.40 27.10 26.30 26.10 

14 93.30 92.50 81.90 25.00 9.90 10.70 27.00 26.20 26.00 

15 93.80 93.00 83.00 25.30 10.40 11.10 26.90 26.20 26.00 

16 94.30 93.50 84.00 25.30 10.70 11.50 26.90 26.10 26.00 

17 94.90 94.00 85.00 24.60 11.20 11.90 26.90 26.10 25.90 

18 95.30 94.60 86.00 24.80 11.60 12.40 26.80 26.10 26.00 

19 95.80 95.00 86.80 25.40 12.00 12.70 26.60 26.00 25.90 

20 96.20 95.40 87.60 25.10 12.40 13.10 26.60 25.90 25.90 

21 96.50 95.80 88.30 25.20 12.80 13.30 26.30 25.70 25.70 

22 96.70 96.10 89.10 24.80 13.20 13.80 26.50 25.80 25.80 

23 97.00 96.40 89.80 25.10 13.60 14.30 26.50 25.80 25.80 

24 96.80 95.90 90.40 24.80 14.00 14.70 26.40 25.80 25.80 

25 27.30 94.80 88.80 24.80 14.90 17.00 26.30 25.60 25.70 

26 27.40 30.70 70.30 25.40 15.40 15.80 26.90 25.80 25.90 

27 27.50 28.70 61.20 25.10 15.90 16.60 27.00 25.90 25.90 

28 27.40 28.10 55.80 24.80 16.30 17.40 26.80 25.90 26.00 

29 27.40 27.80 51.80 24.90 16.30 17.90 26.60 25.80 26.00 

30 27.40 27.60 48.60 25.20 16.00 18.40 26.70 26.00 26.00 

31 27.40 27.40 46.30 25.00 15.90 18.60 26.80 26.10 26.00 

32 27.50 27.50 44.50 25.20 15.70 18.70 27.00 26.00 26.00 

33 27.50 27.40 42.90 25.10 15.50 18.80 27.00 26.10 26.00 

34 27.40 27.30 41.70 25.20 15.30 18.80 27.10 26.10 26.10 

35 27.40 27.30 40.50 24.90 15.20 18.70 27.10 26.10 26.10 

36 27.40 27.30 38.90 24.60 15.60 18.30 27.10 27.10 25.60 

37 27.50 27.30 38.40 24.70 15.30 18.30 27.10 25.40 21.80 

38 27.60 27.40 42.70 24.70 15.60 18.30 27.10 22.00 19.00 



106 
 

ตารางที่ ก.26 ผลการทดสอบระบบตลอดวัฏจักร ท่ีอุณหภูมสิูงสุดของเครื่องดูดซับ 90°C 

อุณหภูมิเครื่องควบแนน 15°C  (ครั้งท่ี 2) (ตอ) 

TIME  
Tw,ads_ 

in 
Tw,ads_ 

out 
Tact Tamb 

Tcond_ 
in 

Tcond_ 
out 

Tw,evap_ 
in 

Tevap_ 
out 

Tevap 

39 27.50 27.50 44.90 25.00 15.80 18.20 27.10 20.80 20.20 

40 27.60 27.50 44.40 25.10 16.30 18.20 27.10 22.10 20.80 

41 27.60 27.50 43.70 25.20 16.70 18.10 27.10 23.00 21.50 

42 27.70 27.50 43.10 24.70 16.90 18.20 27.10 23.50 21.60 

43 27.70 27.50 42.30 24.50 17.20 18.30 27.10 23.80 21.80 

44 27.60 27.50 41.70 24.60 17.30 18.50 27.20 24.60 22.20 

45 27.70 27.50 41.60 24.60 17.50 18.60 27.20 24.70 22.30 

46 27.60 27.50 41.00 24.40 17.70 18.60 27.10 24.40 22.60 

47 27.70 27.50 40.50 24.40 18.00 18.90 26.90 24.70 22.80 

48 27.70 27.40 39.80 24.70 18.10 19.10 27.00 25.00 22.90 

49 27.70 27.50 39.40 25.10 18.40 19.50 27.20 25.30 23.00 

50 27.60 27.40 38.90 24.90 18.50 19.40 27.00 25.10 23.10 

51 27.70 27.50 38.40 25.20 18.70 19.80 27.20 25.10 23.50 

52 27.60 27.30 37.80 24.70 18.90 19.70 27.00 25.50 23.70 

53 27.60 27.40 37.30 25.00 19.10 20.10 27.20 25.80 23.90 

54 27.60 27.40 36.80 25.00 19.30 20.10 27.00 26.10 24.00 

55 27.60 27.30 36.30 25.20 19.40 20.30 27.00 25.90 24.20 

56 27.60 27.30 35.90 24.50 19.60 20.40 27.00 25.80 24.50 

57 27.60 27.40 35.40 24.70 19.80 20.60 27.00 25.80 24.60 

58 27.60 27.30 34.90 24.40 19.90 20.70 27.00 26.10 24.80 

59 27.60 27.30 34.50 24.80 20.10 20.90 27.00 26.20 25.00 

60 27.60 27.30 34.10 25.10 20.20 21.00 27.00 26.60 26.00 

61 27.60 27.30 33.70 25.10 20.20 21.30 27.00 26.60 26.10 

62 27.60 27.40 33.50 25.10 20.50 21.40 27.00 26.60 26.10 

63 27.70 27.30 33.00 24.60 20.70 21.50 27.00 26.60 26.10 

64 27.70 27.40 32.80 24.80 20.80 21.60 27.00 26.60 26.20 

65 27.70 27.50 32.50 24.90 21.00 21.70 27.00 26.60 26.20 

66 27.80 27.50 32.20 24.40 21.00 21.80 27.00 26.60 26.20 

67 27.70 27.40 31.90 24.80 21.20 22.00 27.00 26.60 26.20 

68 27.70 27.50 31.70 24.80 21.30 22.10 27.00 26.60 26.30 

69 27.80 27.50 31.50 25.10 21.40 22.20 27.50 26.60 26.30 

70 27.70 27.50 31.30 24.60 22.80 21.30 27.70 26.60 26.30 
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ตารางที่ ก.27 ผลการทดสอบระบบตลอดวัฏจักร ท่ีอุณหภูมสิูงสุดของเครื่องดูดซับ 90°C 

อุณหภูมิเครื่องควบแนน 15°C  (ครั้งท่ี 3) 

TIME  
Tw,ads_ 

in 
Tw,ads_ 

out 
Tact Tamb 

Tcond_ 
in 

Tcond_ 
out 

Tw,evap_ 
in 

Tevap_ 
out 

Tevap 

0 82.10 51.40 30.60 24.30 24.30 24.70 27.50 27.00 26.90 

1 86.30 81.00 41.40 24.70 24.20 24.60 27.30 26.90 26.80 

2 88.00 85.40 50.50 24.70 24.20 24.90 27.40 26.90 26.80 

3 88.80 86.90 56.20 25.00 24.20 25.50 27.30 26.80 26.80 

4 89.40 88.00 60.30 24.60 24.20 26.40 27.00 26.60 26.70 

5 90.20 88.80 63.60 24.70 24.20 27.60 27.00 26.60 26.60 

6 90.90 89.70 66.90 25.00 24.30 28.80 27.00 26.60 26.60 

7 91.40 90.40 69.90 25.10 24.30 29.90 27.00 26.60 26.60 

8 92.20 91.10 72.30 24.80 24.50 30.70 27.00 26.60 26.60 

9 92.70 91.70 74.80 24.80 24.50 31.40 26.90 26.50 26.60 

10 93.20 92.30 76.70 25.00 24.60 32.00 26.90 26.50 26.60 

11 93.60 92.80 78.60 25.10 24.80 32.50 26.80 26.50 26.50 

12 94.10 93.30 80.20 24.50 25.00 32.90 26.80 26.50 26.50 

13 94.60 93.60 78.50 25.00 15.40 17.10 26.70 26.40 26.70 

14 94.90 94.00 78.30 25.00 15.90 16.70 26.70 26.80 26.60 

15 95.30 94.40 79.50 24.80 16.20 16.90 26.70 26.70 26.60 

16 95.90 95.00 80.60 26.60 16.10 16.90 26.60 26.60 26.40 

17 96.30 95.50 81.80 27.50 15.30 16.20 26.80 26.80 26.60 

18 96.90 96.10 83.10 27.90 13.90 14.80 26.80 26.80 26.60 

19 97.10 96.40 83.80 27.60 12.50 13.20 26.80 26.80 26.60 

20 97.20 96.60 84.80 26.10 12.70 13.40 26.80 26.80 26.50 

21 97.30 96.80 85.80 25.90 13.30 14.00 26.80 26.80 26.60 

22 97.30 96.80 86.60 25.90 14.00 14.60 26.80 26.70 26.50 

23 97.10 96.80 87.40 25.60 14.40 15.00 26.70 26.60 26.60 

24 96.70 96.50 88.10 25.60 14.80 15.50 26.60 26.50 26.60 

25 96.30 96.10 88.60 25.70 15.20 15.90 26.70 26.60 26.60 

26 96.20 95.90 89.10 25.70 15.70 16.40 26.70 26.60 26.60 

27 96.10 95.70 89.50 25.50 16.00 16.70 26.60 26.50 26.50 

28 95.80 95.50 90.00 25.70 16.40 17.00 26.50 26.50 26.40 

29 95.80 95.50 90.40 27.40 16.10 16.80 26.60 26.40 26.40 

30 95.80 95.40 90.60 28.10 15.30 16.00 26.50 26.40 26.40 

31 95.70 95.40 90.60 27.90 13.80 14.50 26.50 26.40 26.20 

32 92.20 93.20 90.60 27.60 14.20 17.00 26.70 26.60 26.40 

33 27.90 94.30 90.30 26.40 15.50 19.10 27.10 26.70 26.40 

34 28.00 65.30 80.10 26.10 16.40 20.00 28.20 26.70 26.50 

35 28.20 32.60 63.80 26.40 17.10 20.40 27.90 27.10 26.80 

36 28.50 30.00 58.20 26.00 17.80 20.30 27.80 27.20 26.90 

37 28.20 29.00 54.50 25.60 18.10 20.10 28.10 27.30 27.00 

38 28.50 29.00 52.00 25.60 15.40 18.00 28.20 27.40 27.10 
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ตารางที่ ก.27 ผลการทดสอบระบบตลอดวัฏจักร ท่ีอุณหภูมสิูงสุดของเครื่องดูดซับ 90°C 

อุณหภูมิเครื่องควบแนน 15°C  (ครั้งท่ี 3) (ตอ) 

TIME  
Tw,ads_ 

in 
Tw,ads_ 

out 
Tact Tamb 

Tcond_ 
in 

Tcond_ 
out 

Tw,evap_ 
in 

Tevap_ 
out 

Tevap 

39 28.30 28.60 48.90 25.60 15.60 18.60 28.10 27.40 27.00 

40 28.30 28.60 46.60 25.20 16.00 19.30 28.30 27.60 27.20 

41 28.30 28.50 44.90 25.50 16.10 19.80 28.40 27.70 27.40 

42 28.40 28.40 43.60 25.40 16.10 20.10 28.30 27.60 27.30 

43 28.40 28.40 42.60 25.40 16.20 20.20 28.10 27.40 27.30 

44 28.40 28.40 41.70 24.80 16.40 20.30 28.20 27.50 27.30 

45 28.40 28.40 40.90 25.20 16.60 20.50 28.20 27.60 27.40 

46 28.40 28.40 40.10 25.20 16.70 20.40 28.20 27.40 27.00 

47 28.40 28.40 41.90 24.80 16.70 20.50 28.20 26.30 24.50 

48 28.50 28.60 42.90 25.20 17.00 20.50 28.20 23.70 20.00 

49 28.40 28.60 42.90 25.40 20.60 18.30 28.20 21.70 20.70 

50 28.40 28.50 42.60 25.20 20.90 18.60 28.20 21.40 21.30 

51 28.50 28.70 42.20 24.70 21.10 19.00 28.20 21.60 21.30 

52 28.50 28.50 41.60 25.20 21.20 19.60 28.20 21.50 22.00 

53 28.50 28.50 41.00 24.90 21.20 20.10 28.20 22.20 22.60 

54 28.60 28.40 40.50 25.30 21.30 20.40 28.20 23.00 22.90 

55 28.50 28.40 39.70 25.20 21.50 20.70 28.20 23.40 23.20 

56 28.60 28.50 39.20 24.20 21.60 21.10 28.20 23.80 23.50 

57 28.50 28.40 38.60 25.10 21.60 21.50 28.20 24.00 23.70 

58 28.50 28.40 38.00 25.10 21.70 21.60 28.20 24.20 23.80 

59 28.50 28.30 37.40 24.40 21.80 22.00 28.30 24.50 24.20 

60 28.60 28.40 36.90 25.00 22.00 22.30 28.30 24.80 24.30 

61 28.60 28.30 36.40 25.00 22.10 22.40 28.20 24.80 24.40 

62 28.60 28.30 35.90 24.50 22.20 22.60 28.20 25.00 24.60 

63 28.60 28.40 35.50 24.70 22.30 22.90 28.20 25.10 24.80 

64 28.60 28.30 35.00 24.20 22.50 23.00 28.20 25.30 24.90 

65 28.50 28.20 34.40 24.40 22.40 23.20 28.20 25.40 25.00 

66 28.40 28.20 34.00 24.70 22.40 23.30 28.10 25.40 25.10 

67 28.50 28.30 33.80 24.70 22.70 23.50 28.30 25.70 25.30 

68 28.50 28.30 33.30 24.30 22.80 23.70 28.20 25.70 25.40 

69 28.50 28.20 32.90 24.50 22.80 23.80 28.20 25.80 25.50 

70 28.50 28.20 32.60 25.00 22.90 24.00 28.20 25.90 25.60 
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ตาราง ก. 28 ขอมูลสําหรับรูป 4.4 

Time 

วิธีระบายความรอน 
ทอความรอนแบบสั่น

วงรอบรวมกับน้ําหลอเย็น 
น้ําหลอ
เย็น 

ทอความรอนแบบ 
สั่นวงรอบ 

0 80.9 81.3 80.90 
1 66.7 81.4 78.20 
2 58.2 74.7 78.10 
3 55.7 74.6 73.70 
4 55.4 66.0 73.60 
5 46.3 65.9 72.10 
6 46.3 59.5 70.00 
7 41.6 59.3 69.00 
8 41.6 54.1 68.00 
9 37.8 54.0 67.50 
10 37.8 49.7 67.00 
11 35.3 49.7 66.50 
12 35.3 46.0 66.00 
13 33.8 46.0 65.50 
14 33.8 43.0 65.10 
15 32.8 43.0 64.60 
16 32.8 40.6 64.20 
17 31.9 40.5 63.60 
18 31.9 38.7 63.20 
19 31.2 38.7 62.70 
20 31.2 36.8 62.30 
21 30.6 37.0 61.80 
22 30.6 35.7 61.50 
23 30.1 35.6 61.10 
24 30.2 34.5 60.80 
25 29.7 34.6 60.50 
26  33.6 60.20 
27  33.6 59.90 
28  32.8 59.60 
29  32.2 59.40 
30  32.2 59.10 
31  31.6 58.80 
32  31.6 58.50 
33  31.4 58.20 
34  31.4 57.70 
35  31.0 57.20 
36  31.0 56.80 
37  30.7 56.30 
38  30.5 56.00 
39  30.0 55.50 
40  30.0 55.10 
41   54.70 
42   54.20 
43   53.80 
44   53.30 
45   53.00 
46   52.50 
47   52.10 
48   51.80 
49   51.50 
50   51.10 
51   50.80 
52   50.50 
53   50.10 
54   49.80 
55   49.30 
56   49.00 
57   48.70 
58   48.40 
59   48.00 
60   47.60 
61   47.40 
62   47.10 
63   46.90 
64   46.50 
65   46.30 
66   46.00 
67   45.80 
68   45.40 
69   45.10 
70   44.90 
71   44.50 
72   44.30 
73   44.00 

74   43.70 
75   43.40 
76   43.20 
77   43.00 
78   42.60 
79   42.40 
80   42.20 
81   42.00 
82   41.60 
83   41.50 
84   41.20 
85   41.00 
86   40.80 
87   40.50 
88   40.30 
89   40.00 
90   40.00 
91   39.70 
92   39.50 
93   39.30 
94   39.10 
95   39.00 
96   38.80 
97   38.60 
98   38.40 
99   38.20 
100   38.00 
101   37.80 
102   37.70 
103   37.50 
104   37.30 
105   37.00 
106   36.90 
107   36.70 
108   36.60 
109   36.40 
110   36.30 
111   35.90 
112   35.70 
113   35.60 
114   35.60 
115   35.30 
116   35.20 
117   35.20 
118   35.00 
119   34.80 
120   34.70 
121   34.60 
122   34.50 
123   34.40 
124   34.30 
125   34.10 
126   34.00 
127   34.00 
128   33.80 
129   33.60 
130   33.50 
131   33.40 
132   33.40 
133   33.20 
134   33.10 
135   33.00 
136   32.90 
137   32.70 
138   32.60 
139   32.60 
140   32.50 
141   32.40 
142   32.30 
143   32.10 
144   32.10 
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ตาราง ก. 29 ขอมูลสําหรับรูป 4.5 

Time 
Tact            

อุณหภูมิเครื่องทําระเหย 
Tw,evap_in  

อุณหภูมินํ้าเขาเครื่องทําระเหย 
Tw,evap_out 

อุณหภูมินํ้าออกเครื่องทําระเหย 
Tevap            

อุณหภูมิผิวเครื่องทําระเหย 
0 27.00 26.00 26.00 25.80 

5 66.70 26.30 26.10 25.70 

10 79.30 27.00 26.40 26.00 

15 83.00 26.90 26.20 26.00 

20 87.60 26.60 25.90 25.90 

25 88.80 26.30 25.60 25.70 

30 48.60 26.70 26.00 26.00 

35 40.50 27.10 26.10 26.10 

40 44.40 27.10 16.00 16.30 

45 41.60 27.20 17.00 16.10 

50 38.90 27.00 17.10 17.70 

55 36.30 27.00 18.80 19.10 

60 34.10 27.00 20.20 20.20 

65 32.50 27.00 21.20 21.30 

70 31.30 27.70 24.90 23.20 

75 63.30 27.00 27.50 24.50 

80 75.60 26.50 27.40 24.50 

85 77.80 26.30 27.40 24.90 

90 81.30 26.30 27.40 24.90 

95 85.90 26.10 27.40 24.90 

100 89.50 26.10 27.40 25.00 

105 76.40 26.30 27.50 25.00 

110 48.00 27.40 27.50 26.40 

115 41.00 27.40 27.50 25.90 

120 42.70 27.50 27.50 20.30 

125 39.60 27.40 27.50 21.20 

130 36.70 27.60 27.50 22.50 

135 34.40 27.40 27.50 23.40 

140 32.50 27.60 27.50 24.30 

145 31.10 27.60 27.50 25.00 

150 30.20 27.50 27.50 25.40 

155 50.50 27.40 26.90 26.80 

160 69.90 27.00 26.60 26.60 

165 80.20 26.80 26.50 26.50 

170 81.80 26.80 26.80 26.60 

175 86.60 26.80 26.70 26.50 

180 89.50 26.60 26.50 26.50 

185 90.60 26.70 26.60 26.40 

190 54.50 28.10 27.30 27.00 

195 43.60 28.30 27.60 27.30 

200 41.90 28.20 26.30 24.50 

205 41.60 28.20 21.50 22.00 

210 38.60 28.20 24.00 23.70 

215 35.90 28.20 25.00 24.60 

220 33.80 28.30 25.70 25.30 



 

 

 

 

 
ภาคผนวก ข 

ขอมูลสําหรับการคํานวณ 
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ข.1 คํานวณภาระการทําความเย็น 

การคํานวณหาขนาดเครื่องดูดซับ ปริมาณถานกัมมันตท่ีตองใช รวมถึงปรมิาณเมาทนอลในระบบ สามารถ

คํานวณไดจากภาระทําความเย็นท่ีตองการ โดยกําหนดใหระบบทดสอบมีภาระการทําความเย็น 100 W และชวงการ

เกิดปฏิกิริยาดูดซับสาร 30 นาที 

ปริมาณเมทานอลท่ีตองใชในระบบ คํานวณไดจาก 

     Qୡ୭୭୪୧୬୥  ൌ  m୫ୣ୲L୫ୣ୲  

โดย  Qୡ୭୭୪୧୬୥      =  อัตราการถายเทความรอนท่ีเครื่องทําระเหย(kJ) 

             m୫ୣ୲  =   มวลเมทานอล (kg) 

           L୫ୣ୲  =  คาความรอนแฝงของการกลายเปนไอของเมทานอล 1,120 kJ/kg 

 

ดังน้ันตองใชเมทานอล                    

 m୫ୣ୲ ൌ
Qౙ౥౥ౢ౟౤ౝ

Lౣ౛౪
 

                ൌ
ଵ଴଴W ൈଵ,଼଴଴ ୱ 

ଵ,ଵଶ଴ ୩J
୩୥ൗ ൈଵ,଴଴଴

 ൈ ଵ,ଶ଴଴ ୩J

ଵ଴଴ J ୱൗ ൈଵ,଼଴଴ ୱ.୩୥ 

                  ൌ 0.16 

 

เมทานอล      1  kg   =  1.25 Lmet 

   0.16 kg   =  0.16 x 1.25 

     =  0.2 L (200 mL) 

 

 เมื่อ  เมทานอล 400 mL ใชถานกัมมันตในการดูดซับ     1   kg 

ดังน้ัน  เมทานอล 200 mL ตองใชถานกัมมันตในการดูดซับ  500  kg 

ปริมาตรเครื่องดูดซับ         Vୟୢୱ୭୰ୠୣ୰ ൌ  ୫౗ౙ
஡౗ౙ

  

ൌ  
0.5 kg

490 kg
mଷൗ

 

ൌ 1.02 ൈ 10ିଷ mଷ 

ดังน้ันปริมาตรภายในเครื่องดูดซับไมรวมทางเดินสารและทอความรอนแบบสั่นวงรอบ คือ 1 ൈ 10ିଷmଷ 
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ข.2 สมดุลพลังงาน 

 ในการทดสอบระบบทําความเย็นแบบดูดซับ 1 รอบวัฏจักร สามารถแบงยอยได 4 ชวงการทํางานดังได

กลาวไวในบทท่ี 2 ซึ่งในแตละชวงสามารถคํานวณหาสัดสวนการกระจายพลังงานภายในเครื่องดูดซับได โดยจะ

ยกตัวอยางการคํานวณในชวงใหความรอนและคายสารดูดซับ (Heating & Desorption) ท่ีอุณหภูมิเริ่มตน (T1) 70°C

และสิ้นสุด (T2) 80°C   

เมื่อความรอนถกูถายเขาสูเครื่องดูดซับ ความรอนจะกระจายใหแก ถานกัมมันต, เมทานอล, ทอทองแดงท่ี

ใชสรางเครื่องดูดซับ, ทอความรอน และเมทานอลภายในทอความรอน นอกจากนี้ยังมีพลงังานความรอนท่ีตองใช

ในการสลายพันธะระหวางเมทานอลกับถานกัมมันต (Qdes) 

1. ความรอนสัมผสัท่ีทําใหถานกัมมันตเพิ่มอุณหภูมิจาก T1 เปน T2 

Qୟୡ ൌ mୟୡC୮,ୟୡሺTଶ െ Tଵሻ 

ൌ ሺ0.5ሻሺ805ሻሺ80 െ 70ሻ 

ൌ 4,025 J 

2. ความรอนสัมผสัท่ีทําใหเมทานอลเพิ่มอุณหภูมิจาก T1 เปน T2 

Q୫ୣ୲ ൌ m୫ୣ୲C୮,୫ୣ୲ሺTଶ െ Tଵሻ 

ൌ ሺ0.16ሻሺ750ሻሺ80 െ 70ሻ 

ൌ 1,200 J 

3. ความรอนสัมผสัท่ีทําใหทองแดงเพ่ิมอุณหภูมจิาก T1 เปน T2 

Qୡ୭୮ ൌ mୡ୭୮C୮,ୡ୭୮ሺTଶ െ Tଵሻ 

ൌ ሺ2.04ሻሺ385ሻሺ80 െ 70ሻ 

ൌ 7,854 J 

4. ความรอนสัมผสัท่ีทําใหวัสดุทองแดงท่ีใชสรางทอความรอนแบบส่ันวงรอบเพิ่มอุณหภูมิจาก T1 เปน 

T2 

Qୡ୭୮,OHP ൌ mୡ୭୮,OHPC୮,ୡ୭୮ሺTଶ െ Tଵሻ 

ൌ ሺ0.082ሻሺ385ሻሺ80 െ 70ሻ 
ൌ 315.7 J 

 

 



114 
 

5. ความรอนสัมผสัท่ีทําใหเมทานอลท่ีเติมภายในทอความรอนเพิ่มอุณหภูมิจาก T1 เปน T2 

Q୫ୣ୲,OHP ൌ m୫ୣ୲,OHPC୮,୫ୣ୲ሺTଶ െ Tଵሻ 

ൌ ሺ0.15ሻሺ750ሻሺ80 െ 70ሻ 

ൌ 1,125 J 

6. พลังงานความรอนท่ีใชในกระบวนการคายสารดูดซับ 

Hୢୣୱ ൌ
R ln ቀPଶ

Pଵ
ቁ

ቀ 1
T଴

െ 1
Tଵ

ቁ
 

ൌ
ቂቀ8.314

32.04ቁ ൈ ln ቀ36.33
8 ቁቃ

ቂ 1
299 െ 1

343.15ቃ
 

ൌ 877.29 
kJ
kg 

Qୢୣୱ ൌ mୟୡHୢୣୱሺx୫ୟ୶ െ x୫୧୬ሻ 

ൌ ሺ0.5ሻሺ877.29ሻሺ0.1296 െ 0.0504ሻ 

ൌ 34.74 kJ 

ดังน้ัน พลังงานความรอนท้ังหมดท่ีเครื่องดูดซับตองการ เมื่อไมคิดความรอนสูญเสีย คือ 

4,025 ൅ 1,200 ൅ 315.7 ൅ 1,125 ൅ 34,740 ൌ 41,405 J 

ൌ 41 kJ 

ข.3 การคํานวณประสิทธิภาพของระบบ (COP, SCP, VCP) 

 จากการทดสอบ กรณีอุณหภูมิถานกัมมันตในเครื่องดูดซับ เปน 80°C และอุณหภูมิน้ําในเครื่องควบแนน 

เปน 10°C 

พลังงานความรอนท่ีใหแกเครื่องดูดซับ(QH) มีคา  203.386   kJ  

 พลังงานท่ีถายเทในสวนทําระเหย(QE)  มีคา   73.391   kJ  

(1) สัมประสิทธิ์สมรรถนะของระบบดูดซับ  (COP)  

COP ൌ
QE

QH
 

ൌ
73.391

203.386 

ൌ 0.36 
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(2) คาอัตราสวนการทําความเย็นจําเพาะ (SCP)  

SCP ൌ
Qሶ E
mୟୡ

 

ൌ
85.86

0.5  

ൌ 171.72 
W
kg 

(3) คาปริมาตรตอกําลังความเย็นท่ีได (VCP)   

VCP ൌ
Vୟୢ

Qሶ E
 

ൌ
0.001521

85.86  

ൌ 1.77 ൈ 10ିହ mଷ

W  

 

ข.4 การคํานวณทอความรอนแบบสั่นวงรอบ 

Qሶ ൌ 0.54൫expሺβሻ൯଴.ସ଼Ka଴.ସ଻Pr୪୧୯
଴.ଶ଻Jaଵ.ସଷNି଴.ଶ଻ 

 

เมื่อ Ka ൌ ஡୪ሺ∆Pሻ୪୧୯ D౟
మ

µౢ౟౧L౛౜౜
  และ   Lୣ୤୤ ൌ 0.5ሺLୣ ൅ Lୡሻ ൅ Lୟ 

ൌ 0.5ሺ1 ൅ 0.5ሻ 

                                                                                                                          ൌ 0.75 m. 

       Ka ൌ ଻଼଻ሺଶ଴ሻሺ଴.଴଴ଵሻమ

଴.ହସସൈଵ଴షయൈ଴.଻ହ
 

                                                ൌ 38578.43 

                                    Pr୪୧୯ ൌ
C౦,ౢ౟౧ൈµౢ౟౧

୩ౢ౟౧
 

                                                ൌ ଻ହ଴ൈ଴.ହସସൈଵ଴షయ

଴.ଶ 
 

                              ൌ 2.04  

                                          Ja ൌ
୦౜ౝ

C౦,ౢ౟౧ሺ∆Tሻ౛షౙ 

                                                ൌ ଶଶଵ.଴ଷହ

଻ହ଴ൈቀయయయశయబబ
మ ቁ

 

                                                ൌ 0.94 

ดังน้ัน Qሶ ൌ 0.54൫expሺπሻ൯଴.ସ଼ሺ38578.43ሻ଴.ସ଻ሺ2.04ሻ଴.ଶ଻ሺ0.94ሻଵ.ସଷሺ30ሻି଴.ଶ଻ 

                                                 ൌ 2.439 ൈ 143.08 ൈ 1.212 ൈ 0.908 ൈ 0.399 

                                                ൌ 153.23 W  
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ตาราง ค-1 คุณสมบัติทางกายภาพของเมทานอล (Physical properties of pure methanol) 

                              (ยิ่งลักษณ  ภูมิสงา,2549) 

Properties of methanol 

Physical properties of pure methanol 

Molecular weight    

Critical Temperature 

   

Critical Pressure 

 

Critical Density 

Critical Compressibility 

Factor 

Specific Gravity 

Liquid 

(25/4 C) 

(20/4 C) 

(15/4 C) 

Vapour 

Vapour Pressure 

20 ๐C (68๐F F) 

 

 

25 ๐C (77๐F) 

Latent Heat of 

Vapourization 

25๐C (77๐F) 

32.04  g mol -1 

512.5 K 

(239 C ; 463 ๐F) 

8.084  MPa 

(78.5 atm) 

0.2715 g cm-3 

0.224 

 

 

 

0.7866 

0.7915 

0.7960 

1.11 

 

12.8 kPa 

(1.856 psia) 

(96 mm Hg) 

16.96 kPa 

(2.459 psia) 

(127.2 mm Hg) 

 

 

 

64.6๐C (148.3๐F) 

 

Heat Capacity at 

Constant  Pressure 

25 ๐C (77๐F) (101.3kPa) 

Liquid 

 

 

Vapour   

  

 

 

Coefficient of Cubic 

Thermal Expansion  

20 ๐C    

40 ๐C  

Boiling Point   

760 mm Hg (101.3 kPa)  

 

Freezing Point 

 

Reid Vapour Pressure 

37.43 kJ mol-1 

(279.0 cal g-1) 

35.21 kJ mol-1 

(262.5 cal g-1) 

 

 

 

81.08 J mol-1 K-1 

(0.604 cal g-1 K-1) 

(0.604Btu lb-1F-1) 

44.06 J mol-1 K-1 

(0.328 cal g-1 K-1) 

(0.328Btu lb-1F-1) 

 

 

 

0.00149  per ๐C 

0.00159  per ๐C 

 

64.6 ๐C 

(148.3๐F) 

-97.6 ๐C 
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Flash Point 

Closed vessel  

(TCC method) 

Open vessel (TOC method)  

Auto Ignition  

 

 

Temperature Viscosiy  

Liquid 

-25๐C(-13๐F)  

0๐C(32๐F)  

25๐C(77๐F) 

Vapour 

25๐C (77๐F)   

127๐C(261๐F)  

Surface Tension 

20๐C (68๐F)   

25๐C (77๐F)   

Refractive Index 

15๐C (59๐F)   

20๐C (68๐F)    

25๐C (77๐F)   

 Thermal Conductivity 

Liquid 

0 ๐C (32๐F)   

 

(-143.7๐F) 

32 kPa 

 

12 ๐C (54 ๐F) 

15.6 ๐C (60.1๐F) 

470 ๐C(878 ๐F) 

 

1.258 mPa.s 

0.793 mPa.s 

0.544 mPa.s  

 

9.68 uPa.s 

13.2 uPa.s 

 

22.6 mN m-1 

22.07 mN m-1 

 

1.33066 

1.32840 

1.32652 

 

 

207 mW m-1 K-1 

 

25๐C (77๐F) 

Vapour 

100๐C (212๐F)  

127๐C (261๐F)   

Heat of Combustion 

Higher heating value 

(HHV)  

(25๐C, 101.325kPa)           

Lower heating value 

(LHV)     

(25๐C, 101.325kPa)         

 Flammable Limits      

 (in air)  

200 mW m-1 K-1 

 

14.07 mW m-1K-1 

26.2 mW m-1 K-1 

 

726.1 kJmol-1 

 

(22.7 kJ g-1) 

638.1 kJmol-1 

 

(19.9 kJ g-1) 

Lower 6.0(v/v)% 

Upper 

36.5(v/v)% 

 

ตาราง ค-1 คุณสมบัติทางกายภาพของเมทานอล (Physical properties of pure methanol)  (ตอ) 
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รูปท่ี ค.1 คุณสมบัติทางความรอนของมอความรอนแบบสั่นวงรอบ ท่ี Di = 2 mm.  

(Piyanun at al., 2003) 
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เอกสารท่ีไดรับการเผยแพร 
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ABSTRACT. Adsorption cooling system is an alternative cold 
production system to the vapor compression cycle. Its working pairs are 
harmless to environment, and not cause green house effect. The popular 
adsorbent/adsorbate working pair is activated carbon (AC) and methanol 
[1]. This research aims to test the performance of combined adsorber and 
thermosyphon system for cooling purpose, using AC/methanol pair. The 
research methodology composed of design, fabrication of major 
components, assembly, installing, testing and analysis of single-effect 
adsorption cooling system. There were two major components; adsorber 
equipped with thermosyphon and a condenser coupled to an evaporator. 
Thermosyphon enhanced heat removal during adsorption period. During 
desorption period, high temperature heat source was supplied to the 
adsorber by hot water circulation. Various parameters were studied; i.e., 
cycle times, hot water temperature and cooling water temperature. If the 
desorption temperature was 90 oC, it was possible to achieve evaporation 
temperature about 15 °C and the coefficient of performance (COP) 
approximately 0.45 

1. INTRODUCTION 
 

The past decade has seen the rapid increasing of 
energy consumption in Thailand. Many attempts have 
been done to find out the efficient energy conservation 
technology. An adsorption system is one of the new 
technologies which have been adapted for reducing the 
energy consumption of a conventional air-conditioning 
system. Adsorption systems do not have problems on 
coolant pollution, crystallization, and fractionation such 
as absorption systems. It has less vibration, simple 
control, environmentally benign and lower operation 
costs. The system principally consists of three main 
parts, an adsorber, a condenser and an evaporator which 
shown in Fig. 1. It should be noticed that this system is 
filled with a working pair, for example, activated carbon 
(AC) in an adsorber and methanol in an evaporator or a 
condenser.  

The working process can be divided into 2 steps. For 
the first step (adsorption process), the liquid methanol in 
an evaporator tank is vaporized by applied heat energy to 
an evaporator. Then, the vapor flows upward and 
adsorbs in an activated carbon till the saturated condition 
reaches. For the second step (desorption process), the 
adsorber is heated from the external heat source. 
Therefore, the methanol in the activated carbon is 
released and flows downward to a condenser where the 
condensation of methanol is taken place. Note that, 
normally the lower container in Fig.1 is acted as both an 
evaporator and a condenser. 

 
 

Normally, the waste heat is applied to the adsorber 
while the fresh air is flown through an evaporator to 
produce cool air for air-conditioning purposes.  
 
 

 
 

Fig.1 An adsorption refrigeration system 
 
 From the previous literatures [2-4], it is found that 
during the adsorption process, an activated carbon 
adsorbs methanol vapor and generates heat. When the 
temperature of activated carbon increases, it destroys the 
adsorption performance. To overcome this problem, in 
this work, a thermosyphon heat pipe (shown in Fig. 1) is 
inserted into an adsorber for releasing the generated heat. 
Moreover, during the desorption process; the hot water is 
circulated inside an adsorber and the temperature of 
activated carbon increases to approximately 80 °C. 
Therefore, after this process, a thermosyphon is used for 
cool down the activated carbon. 
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cool down. In this work, three methods, for cooling 
down is investigated which are using cooling water, 
thermosyphon heat pipe and cooling water combined 
with thermosyphon heat pipe. The comparison result 
among these methods is shown in Fig. 4. It is found that 
the cool down time in case of using cooling water 
combined with thermosyphon is the shortest while that 
of single thermosyphon had the longest cool down time. 
Cooling water is supplied at ambient condition by 
maintaining at 27 oC. When using cooling water 
combined with thermosyphon, the temperature of 
activated carbon is decreased from 80 °C to 30 °C within 
30 mins; therefore, cycle time could be curtailed. 

Figs. 5-7 show the adsorption and desorption 
process on time-temperature diagrams. Firstly, the 
system starts with the desorption process, the methanol 
is removed from the activated carbon by using hot water 
and it brings to get the increasing of temperature of 
activated carbon. The vapor of methanol flows 
downward and condenses in a condenser. After that the 
activated carbon is cooled down by using cooling water 
and a thermosyphon.  

During the adsorption process, the water is flown 
into an evaporator and the methanol is vaporized. Then 
the vapor of methanol flows upward and adsorbed by the 
activated carbon. In this stage, the result shows the 
increasing of activated carbon temperature. 

In this work, the adsorber temperature is varied 
between 70 °C and 90 °C and the results are shown in 
Figs. 5-7 respectively. Although the increasing of 
adsorber temperature brings to get higher process timing. 
However, more efficient repelling is obtained. The 
results show that when the temperature of activated 
carbon is 70°C, the temperature of evaporator is around 
20 °C. While that of 80 °C and 90 °C adsorption 
temperatures get 18 °C and 15 °C evaporator 
temperatures respectively. This result comes from the 
increasing of methanol return to a condenser/ evaporator 
with the increasing of adsorber temperature. Moreover, 
from Fig. 8, it is found that the COP of this system 
increases with the temperature of adsorber too. At 70 °C 
temperature of adsorber, the COP of system is around 
0.3 while those of 80 °C and 90 °C, the COP of system 
are raised to 0.38 and 0.45 respectively. 
 

 
Fig. 4 Effect of cooling method on cool down time. 

 
Fig. 5 Adsorption/ desorption process in case of adsorber 
temperature = 70 °C. 

 
Fig. 6 Adsorption/ desorption process in case of adsorber 
temperature = 80 °C. 

 
Fig. 7 Adsorption/ desorption process in case of adsorber 
temperature = 90 °C. 

 
Fig.8 Coefficient of performance of system 
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ประวัติผูเขียน 
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