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Table A 1. Experimental temperature data with time for Cycle time of adsorption    
cooling system. 

 
 

Time  
(min.) 

Tw,evap_in 

(0C) 
Tw,evap_out 

(0C) 
Tact_upper 

(0C) 
Tevap_mid 

(0C) 
 

0 28.10 26.30 31.80 26.30 
60 28.00 26.20 37.40 26.40 

120 27.80 26.10 43.00 26.40 
180 27.70 26.10 48.60 26.40 
240 27.60 26.00 53.50 26.40 
300 27.50 26.00 58.40 26.40 
360 27.40 25.90 57.50 26.70 
420 27.30 25.90 60.30 26.60 
480 27.20 25.80 63.00 26.60 
540 27.10 25.70 65.50 26.50 
600 27.00 25.70 67.70 26.50 
660 26.90 25.70 69.70 26.40 
720 26.90 25.60 72.50 26.40 
780 26.60 25.40 74.10 26.30 
840 26.70 25.50 75.50 26.30 
900 26.50 25.40 76.80 26.20 
960 26.50 25.50 78.00 26.20 

1020 26.40 25.40 78.80 26.10 
1080 26.30 25.40 79.60 26.00 
1140 26.30 26.10 80.10 26.00 
1200 26.30 26.30 75.40 26.10 
1260 27.20 26.60 64.90 26.30 
1320 27.50 26.70 56.50 26.40 
1380 27.90 26.90 50.20 26.50 
1440 28.00 26.90 45.60 26.60 
1500 28.10 27.50 42.20 26.80 
1560 28.20 25.70 39.60 26.90 
1620 28.20 23.90 41.80 24.20 
1680 28.30 22.30 46.00 22.70 
1740 28.20 21.30 48.40 21.70 
1800 28.40 20.20 50.90 20.50 
1860 28.40 19.80 51.70 20.00 
1920 28.40 19.90 51.20 20.00 
1980 28.50 20.30 49.90 20.40 
2040 28.50 20.80 48.40 20.90 
2100 28.50 21.20 46.80 21.30 
2160 28.50 21.70 45.10 21.80 
2220 28.50 22.20 43.40 22.40 
2280 28.50 22.50 42.00 22.60 
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Table A 1. Experimental temperature data with time for Cycle time of adsorption    
cooling system. (Continuous) 

 

Time 
(min.) 

 

Tw,evap_in 
( 0C) 

 

Tw,evap_out 

(0C) 
 

Tact_upper 

(0C) 
 

Tevap_mid 

(0C) 
 

2340 28.50 22.90 40.50 23.00 
2400 28.40 23.30 39.10 23.30 
2460 28.40 23.80 37.90 23.60 
2520 28.40 24.00 36.90 24.00 
2580 28.50 24.50 35.90 24.30 
2640 28.40 24.60 35.10 24.30 
2700 28.40 25.10 34.40 24.70 
2760 28.30 25.30 33.70 24.90 
2820 28.30 25.60 33.10 25.20 
2880 28.30 25.70 32.60 25.20 
2940 28.30 25.90 32.20 25.40 
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Table A 2. Experimental temperature with time data for Cool down time of activated 
carbon at various cooling methods. 

   
Time     
(min) 

     T_hp  
     ( 0C ) 

   T_w  
   ( 0C ) 

   T_w+hp  
   ( 0C ) 

  Time  
(min) 

   T_hp  
   ( 0C ) 

 
0 80.00 80.00 80.00 4800 32.00 

120 78.50 73.00 71.00 4920 31.60 
240 77.30 65.00 62.00 5040 31.20 
360 75.40 59.00 56.00 5160 30.92 
480 72.27 53.00 49.00 5280 30.76 
600 69.00 49.00 45.00 5400 30.60 
720 65.80 45.00 42.00 5520 30.36 
840 62.60 42.00 39.00 5640 30.12 
960 60.00 39.20 37.00

1080 58.20 38.00 35.00
1200 56.40 36.20 34.00
1320 54.80 35.00 33.00
1440 53.00 33.80 32.00
1560 52.00 32.60 31.00
1680 50.00 32.00 30.50
1800 48.50 31.60 30.00
1920 47.20 31.20  
2040 45.20 31.00  
2160 44.20 30.80  
2280 43.80 30.60  
2400 42.60 30.20  
2520 42.00   
2640 41.00   
2760 40.00   
2880 39.00   
3000 38.00   
3120 37.60   
3240 36.80   
3360 36.30   
3480 36.20   
3600 36.00   
3720 35.40   
3840 34.80   
3960 34.40   
4080 34.20   
4200 34.00   
4320 33.40   
4440 32.80   
4560 32.40   
4680 32.20   
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Table A 3. Experimental temperature with time data for Temperature profiles of 
adsorption system with time. 

 

  0 kHz 8 kHz 10 kHz 14 kHz 
Time 
(min.) 

 

Tw,evap_in 

(0C) 
 

Tw,evap_out 

(0C) 
 

Tevap 
(0C) 

 

Tevap 
(0C) 

 

Tevap 
(0C) 

 

Tevap 
(0C) 

 
0 28.10 26.30 26.30 26.10 25.80 25.70 

120 27.80 26.10 26.40 26.10 25.80 25.70 
240 27.60 26.00 26.40 26.10 26.00 25.80 
360 27.40 25.90 26.70 26.70 26.30 26.40 
480 27.20 25.80 26.60 26.50 26.10 26.10 
600 27.00 25.70 26.50 26.60 26.10 26.20 
720 26.90 25.60 26.40 26.60 26.10 26.30 
840 26.70 25.50 26.30 26.50 26.10 26.20 
960 26.50 25.50 26.20 26.50 26.00 26.20 

1080 26.30 25.40 26.00 26.40 26.00 26.20 
1200 26.30 26.30 26.10 26.30 26.50 26.60 
1320 27.50 26.70 26.40 26.20 26.60 26.70 
1440 28.00 26.90 26.60 26.40 26.70 26.70 
1560 28.20 25.70 26.90 26.30 20.90 17.80 
1680 28.30 22.30 22.70 17.10 17.70 18.10 
1800 28.40 20.20 20.50 18.00 18.20 19.40 
1920 28.40 19.90 20.00 19.30 19.40 20.70 
2040 28.50 20.80 20.90 20.20 20.50 22.00 
2160 28.50 21.70 21.80 21.50 21.50 23.00 
2280 28.50 22.50 22.60 22.50 22.40 24.00 
2400 28.40 23.30 23.30 23.20 23.50 24.80 
2520 28.40 24.00 24.00 24.10 24.20 25.50 
2640 28.40 24.60 24.30 24.70 24.80   
2760 28.30 25.30 24.90 25.30     
2880 28.30 25.70 25.20       
3000 28.20 26.00 25.60       
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Table A 4. Experimental temperature with time data in case of sonic wave vibration at 
evaporator (Condition: Tads/Tcw_cond/Tvalve : 90/20/70). 

 
 

Time 
(s) 

 

Tw_i 

(0C) 
 

Tw_e 

(0C) 
 

Tb_exp 

(0C) 
 

Two,cd 

(0C) 
 

Twi,cd 
(0C) 

 

Tev 
(0C) 

 

Tcw_evi 

(0C) 
 

0 27.1 27.6 26.7 23.8 23.7 23.7 23.6 
30 27.0 27.6 26.8 23.7 23.7 23.8 23.5 
60 43.8 27.6 26.7 23.8 23.7 23.9 23.5 
90 81.1 68.8 34.5 23.8 23.7 23.8 23.5 
120 85.4 82.3 46.0 23.8 23.8 23.9 23.6 
150 86.0 84.3 54.7 23.8 23.9 23.9 23.5 
180 86.3 85.1 61.2 23.9 23.9 23.9 23.5 
210 86.5 85.5 66.3 23.9 23.8 23.9 23.6 
240 86.6 85.9 70.2 26.5 27.5 24.5 23.7 
270 86.7 85.9 69.2 28.6 28.3 26.7 23.7 
300 87.0 86.1 70.6 28.3 28.2 26.4 23.7 
330 87.0 86.2 72.4 28.1 28.0 26.2 23.7 
360 87.0 86.5 74.0 28.1 28.1 26.0 23.7 
390 87.2 86.5 75.5 28.1 28.1 25.8 23.7 
420 87.3 86.8 77.0 28.1 28.1 25.8 23.7 
450 87.6 87.2 78.9 28.0 28.1 25.6 23.7 
480 87.9 87.6 80.6 28.0 28.0 25.6 23.8 
510 88.3 87.4 81.8 28.0 28.0 25.5 23.8 
540 88.6 88.3 82.9 28.0 28.1 25.5 23.9 
570 88.8 88.5 83.9 28.1 28.1 25.4 24.0 
600 89.1 88.9 84.6 28.1 28.2 25.4 24.1 
630 89.4 89.2 85.3 28.1 28.2 25.5 24.1 
660 89.6 89.3 85.8 28.1 28.1 25.4 24.2 
690 90.0 89.8 86.4 28.1 28.1 25.4 24.3 
720 90.2 90.0 86.9 28.1 28.1 25.4 24.3 
750 90.3 90.1 87.2 28.0 28.1 25.5 24.3 
780 90.5 90.3 87.7 28.1 28.1 25.5 24.3 
810 90.9 90.7 88.1 28.0 28.1 25.5 24.2 
840 91.1 90.9 88.4 28.0 28.1 25.5 24.2 
870 91.3 91.2 88.8 27.9 28.0 25.5 24.2 
900 91.7 91.5 89.1 27.9 28.1 25.5 24.1 
930 91.8 91.7 89.4 28.0 28.1 25.6 24.3 
960 92.2 91.9 89.7 28.1 28.1 25.5 24.2 
990 92.2 92.1 89.9 28.1 28.1 25.5 24.4 
1020 91.5 91.4 90.4 28.4 28.1 25.7 24.5 
1050 28.6 42.6 55.4 28.7 27.6 25.9 24.6 
1080 28.7 31.8 41.8 29.1 27.4 25.9 24.7 
1110 27.6 29.2 37.4 29.4 27.2 25.9 24.5 
1140 27.9 29.0 35.9 29.7 27.2 26.0 25.9 
1170 28.0 29.1 35.1 28.8 26.5 24.6 25.9 
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Table A 4. Experimental temperature with time data in case of sonic wave vibration at 

evaporator (Condition: Tads/Tcw_cond/Tvalve : 90/20/70). (Continuous) 

 
Time 

(s) 
 

Tw_i 

(0C) 
 

Tw_e 

(0C) 
 

Tb_exp 

(0C) 
 

Two,cd 

(0C) 
 

Twi,cd 

(0C) 
 

Tev 
(0C) 

 

Tcw_evi 

(0C) 
 

1200 27.8 28.9 37.4 27.6 24.5 22.2 25.7 
1230 27.6 28.5 36.4 26.5 22.8 20.8 25.7 
1260 27.6 28.4 34.9 25.6 21.8 20.2 25.8 
1290 28.0 28.5 34.4 24.9 21.4 20.0 25.9 
1320 27.5 28.1 33.0 24.0 20.6 19.6 25.4 
1350 27.5 27.8 31.9 23.4 20.4 19.8 25.3 
1380 28.4 28.7 31.9 23.1 20.7 20.3 25.1 
1410 28.2 28.4 30.9 22.9 21.0 20.7 24.7 
1440 28.4 28.4 30.1 22.7 21.1 21.0 24.4 
1470 28.1 28.2 29.5 22.3 21.0 21.5 24.1 
1500 27.6 27.7 28.5 22.3 21.1 21.6 23.9 
1530 28.3 28.4 29.1 22.3 21.4 21.8 24.2 
1560 28.0 28.0 28.4 22.4 21.6 22.3 24.2 
1590 28.0 28.0 28.1 22.5 21.8 22.5 24.0 
1620 28.2 28.2 28.2 22.8 22.3 22.7 23.8 
1650 27.7 27.7 27.5 23.0 22.5 22.8 23.3 
1680 27.8 27.7 27.5 23.5 23.1 23.1 23.4 
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Table B 1. Experimental temperature with time data for Temperature profiles of the 
adsorption system. 

 

  

Time 
(s) 
 

Tads 
(0C) 

 

Tw,evap_in 

(0C) 
 

Tw,evap_out 

(0C) 
 

Tevap 
(0C) 

 
0 kHz 0 28.00 19.40 30.40 18.90 

  30 27.90 19.40 29.80 19.10 
  60 27.80 19.40 29.90 19.20 
  90 27.90 19.60 29.40 19.40 
  120 42.50 19.60 29.40 19.70 
  150 62.30 19.50 31.00 19.80 
  180 69.40 19.50 29.00 19.90 
  210 71.50 19.60 30.50 20.70 
  240 73.10 19.70 30.90 21.20 
  270 75.10 19.70 29.70 21.60 
  300 76.80 19.80 29.40 21.90 
  330 78.20 19.80 29.70 22.00 
  360 79.50 19.90 31.10 22.20 
  390 80.80 19.90 29.30 22.30 
  420 81.80 20.00 30.90 22.20 
  450 82.80 20.00 30.60 22.30 
  480 83.70 20.00 31.10 22.30 
  510 85.20 20.20 31.10 22.30 
  540 86.50 20.30 29.40 22.30 
  570 87.60 20.40 30.40 22.40 
  600 88.60 20.50 30.50 22.50 
  630 89.40 20.70 29.30 22.60 
  660 90.20 21.00 29.40 22.60 
  690 90.80 21.20 30.70 22.70 
  720 81.60 21.40 29.90 22.70 
  750 56.90 21.70 30.00 22.90 
  780 45.80 21.70 30.30 23.00 
  810 39.50 24.00 30.40 22.90 
  840 40.40 23.60 29.90 22.90 
  870 42.70 20.40 29.80 19.90 
  900 39.50 17.30 29.90 18.40 
  930 37.20 16.20 30.00 17.30 
  960 35.30 16.20 30.80 16.30 
  990 34.00 16.50 29.60 15.80 
  1020 32.90 16.70 30.50 15.60 
  1050 32.20 17.00 29.70 15.70 
  1080 31.40 17.40 29.30 15.90 
  1110 30.80 17.70 29.70 16.20 
  1140 30.40 18.10 30.40 16.50 
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Table B 1. Experimental temperature with time data for Temperature profiles of the 
adsorption system. (Continuous) 

 

  

Time 
(s) 
 

Tads 
(0C) 

 

Tw,evap_in 

(0C) 
 

Tw,evap_out 

(0C) 
 

Tevap 
(0C) 

 
  1170 30.00 18.30 30.60 16.80 
  1200 29.70 18.60 29.90 17.10 
  1230 29.40 19.00 30.60 17.40 
  1260 29.00 19.60 30.90 17.80 
  1290 28.90 20.00 31.20 18.20 
  1320 28.70 19.80 29.90 18.70 
  1350 28.60 19.10 30.20 18.90 
  1380 28.40 18.00 31.20 18.90 
8 kHz 1410 27.00 23.80 31.10 24.30 

  1440 27.00 23.80 30.40 24.40 
  1470 27.00 23.80 31.10 24.40 
  1500 27.00 23.80 30.80 24.40 
  1530 27.00 23.80 29.10 24.40 
  1560 27.10 23.90 30.10 24.50 
  1590 39.30 23.80 30.50 24.50 
  1620 58.70 23.90 31.00 24.50 
  1650 66.20 23.90 31.10 24.50 
  1680 70.30 23.90 30.50 25.10 
  1710 70.60 23.90 30.50 25.80 
  1740 72.40 23.90 30.40 26.00 
  1770 74.20 24.00 30.60 26.20 
  1800 75.80 24.00 29.90 26.50 
  1830 77.20 24.10 30.80 26.50 
  1860 79.30 24.00 29.70 26.60 
  1890 81.50 24.10 29.40 26.50 
  1920 83.50 24.10 32.00 26.40 
  1950 84.90 24.20 29.20 26.20 
  1980 86.20 24.30 30.30 26.20 
  2010 87.20 24.30 31.20 26.10 
  2040 88.10 24.30 31.00 26.10 
  2070 89.00 24.40 31.30 26.10 
  2100 89.70 24.40 31.30 26.10 
  2130 90.50 24.40 31.40 26.10 
  2160 70.80 24.50 30.40 26.50 
  2190 51.60 24.50 30.70 26.70 
  2220 42.80 24.70 30.60 26.80 
  2250 38.40 26.50 29.90 26.60 
  2280 37.80 26.40 30.50 26.10 
  2310 42.90 26.30 29.70 21.70 
  2340 40.00 26.20 29.80 20.00 
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Table B 1. Experimental temperature with time data for Temperature profiles of the 
adsorption system. (Continuous) 

 

  Time 
(s) 
 

Tads 
(0C) 

 

Tw,evap_in 

(0C) 
 

Tw,evap_out 

(0C) 
 

Tevap 
(0C) 

 
  2400 36.10 25.80 29.60 19.10 
  2430 34.70 25.00 30.10 19.20 
  2460 33.60 24.20 30.60 19.60 
  2490 32.60 23.40 31.50 19.30 
  2520 31.50 22.90 31.00 19.50 
  2550 31.00 22.20 30.90 19.50 
  2580 30.20 21.80 29.30 19.80 
  2610 29.80 21.30 31.70 19.90 
  2640 29.40 20.90 30.40 20.00 
  2670 29.10 20.50 30.30 20.20 
  2700 28.70 20.40 29.60 20.20 
  2730 28.50 20.30 30.80 20.50 
  2760 28.30 20.50 30.00 20.80 
10 kHz 2790 28.20 17.70 30.10 18.90 
  2820 28.20 17.80 29.90 18.90 
  2850 28.10 17.90 30.40 19.10 
  2880 28.20 18.00 30.90 19.10 
  2910 28.10 18.10 29.60 19.20 
  2940 28.20 18.10 29.70 19.30 
  2970 28.10 18.30 29.40 19.30 
  3000 28.20 18.40 30.80 19.40 
  3030 28.10 18.50 30.90 19.50 
  3060 33.70 18.60 30.10 19.50 
  3090 55.80 18.70 31.00 19.60 
  3120 70.30 18.70 30.80 19.60 
  3150 71.10 18.80 29.10 19.80 
  3180 74.40 19.00 30.20 20.10 
  3210 73.60 19.20 31.20 21.30 
  3240 76.30 19.30 29.10 21.80 
  3270 78.90 19.60 30.40 22.10 
  3300 81.20 19.80 29.10 22.20 
  3330 83.00 20.00 31.00 22.20 
  3360 84.60 20.20 29.80 22.20 
  3390 86.00 20.30 31.00 22.30 
  3420 87.10 20.50 30.40 22.30 
  3450 88.20 20.50 31.20 22.40 
  3480 89.00 20.50 29.60 22.40 
  3510 89.80 20.60 30.30 22.50 
  3540 90.50 20.70 30.80 22.50 
  3570 69.90 21.20 30.40 22.90 
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Table B 1. Experimental temperature with time data for Temperature profiles of the 
adsorption system. (Continuous) 

 

  Time    
(s) 
 

Tads 
(0C) 

 

Tw,evap_in 

(0C) 
 

Tw,evap_out 

(0C) 
 

Tevap 
(oC) 

 
  3600 52.70 21.30 31.20 23.10 
  3630 43.60 21.40 30.30 23.30 
  3660 38.60 22.80 31.00 23.10 
  3690 39.10 21.90 30.70 22.70 
  3720 42.00 19.40 30.90 19.10 
  3750 39.30 18.60 30.80 17.90 
  3780 37.30 18.70 29.80 17.40 
  3810 35.80 18.90 30.00 17.30 
  3840 34.50 19.50 30.10 17.30 
  3870 33.60 19.60 31.10 17.40 
  3900 32.70 19.30 30.40 17.80 
  3930 32.00 18.30 30.20 18.10 
  3960 31.10 17.00 29.90 18.00 
  3990 30.40 16.50 30.20 17.60 
  4020 29.90 16.60 31.20 17.20 
  4050 29.50 16.90 29.60 17.20 
  4080 29.00 17.40 31.30 17.20 
  4110 28.80 18.00 31.40 17.50 
  4140 28.60 18.40 29.90 17.90 
  4170 28.40 18.90 31.10 18.40 
14 kHz 4200 26.80 21.00 29.80 20.70 
  4230 26.80 21.00 30.50 20.60 
  4260 26.80 21.00 31.10 20.70 
  4290 26.70 21.10 31.30 20.70 
  4320 26.70 21.10 29.50 20.80 
  4350 26.70 21.10 29.20 20.80 
  4380 26.70 21.10 30.10 20.80 
  4410 26.70 21.20 30.80 20.90 
  4440 26.60 21.30 30.60 21.10 
  4470 26.60 21.30 30.30 21.20 
  4500 26.70 21.30 30.20 21.20 
  4530 26.60 21.40 30.60 21.30 
  4560 26.60 21.30 31.10 21.30 
  4590 26.70 21.40 29.90 21.40 
  4620 26.70 21.50 31.20 21.40 
  4650 26.70 21.50 30.40 21.60 
  4680 28.30 21.70 30.10 21.70 
  4710 63.00 21.80 31.40 21.90 
  4740 70.70 21.90 29.80 23.30 
  4770 74.60 21.90 30.80 24.10 
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Table B 1. Experimental temperature with time data for Temperature profiles of the 
adsorption system. (Continuous) 

 

Time 
(s) 
 

Tads 
(0C) 

 

Tw,evap_in 

(0C) 
 

Tw,evap_out 

(0C) 
 

Tevap 
(0C) 

 
4800 78.00 22.10 30.10 24.20 
4830 80.40 22.10 29.60 24.50 
4860 82.20 22.20 30.80 24.50 
4890 83.70 22.30 31.30 24.40 
4920 85.00 22.40 30.10 24.40 
4950 86.30 22.50 30.40 24.40 
4980 87.20 22.60 31.10 24.40 
5010 88.10 22.60 30.60 24.30 
5040 89.00 22.70 30.10 24.30 
5070 89.70 22.80 31.00 24.30 
5100 90.40 22.90 29.80 24.50 
5130 53.60 23.30 31.30 25.50 
5160 40.50 25.30 29.60 26.10 
5190 35.50 19.10 30.60 24.70 
5220 41.90 18.50 29.30 19.00 
5250 38.00 18.70 29.40 17.30 
5280 35.40 19.10 29.60 16.90 
5310 33.60 19.70 31.00 17.00 
5340 32.30 19.90 31.90 18.10 
5370 31.20 19.40 29.60 18.90 
5400 30.30 18.00 30.10 19.40 
5430 29.40 17.20 29.70 18.90 
5460 28.70 17.30 30.40 18.30 
5490 28.20 17.80 31.30 18.30 
5520 28.10 18.30 31.30 18.90 
5550 27.90 18.80 30.20 19.30 
5580 27.70 19.50 30.50 19.60 
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Table B 2. Experimental temperature with time data in case of sonic wave vibration at 
adsorber (Condition: Tads/Tcw_cond/Tvalve: 90/20/70). 

 

 

Time 
(s) 

 

Tw_i 

(0C) 
 

Tw_e 

(0C) 
 

Tb_exp 
(0C) 

 

Two,cd 
(0C) 

 

Twi,cd 

(0C) 
 

Tev 
(0C) 

 

Tcw_evi 

(0C) 
 

0 25.8 27.9 26.0 24.0 23.8 23.3 23.0 
30 66.7 43.8 28.4 24.0 23.8 23.3 23.0 
60 83.2 78.7 49.6 24.2 24.0 23.3 23.2 
90 85.1 83.0 60.9 24.2 24.0 23.3 23.2 
120 85.9 84.4 67.0 24.2 24.0 23.4 23.3 
150 86.3 85.2 70.8 24.1 23.9 23.4 23.2 
180 86.6 85.6 73.4 24.1 23.9 23.4 23.2 
210 86.9 85.8 73.5 28.9 28.5 23.9 23.2 
240 87.1 86.1 74.0 28.7 28.6 24.3 23.3 
270 87.2 86.3 75.5 28.6 28.5 24.5 23.3 
300 87.2 86.5 76.6 28.4 28.3 24.5 23.3 
330 87.2 86.5 77.6 28.2 28.1 24.5 23.4 
360 87.5 86.9 78.7 28.2 28.1 24.5 23.4 
390 87.5 86.9 79.4 28.1 28.0 24.5 23.4 
420 87.8 87.2 80.2 28.1 28.1 24.5 23.4 
450 87.9 86.9 81.0 28.1 28.1 24.5 23.3 
480 88.1 87.6 81.9 28.1 28.1 24.5 23.3 
510 88.0 87.6 82.2 28.0 28.1 24.5 23.3 
540 88.3 87.9 82.8 28.0 28.1 24.5 23.3 
570 88.6 88.1 83.4 27.9 28.0 24.6 23.4 
600 88.8 88.4 83.8 27.7 27.8 24.5 23.3 
630 88.8 88.3 84.1 27.7 27.8 24.5 23.4 
660 89.1 88.8 84.6 27.8 27.9 24.5 23.4 
690 89.2 89.0 85.0 27.8 27.9 24.6 23.4 
720 89.4 89.2 85.3 27.7 27.9 24.5 23.4 
750 89.6 89.3 85.6 28.0 28.0 24.6 23.6 
780 89.7 89.6 86.0 28.0 28.0 24.5 23.7 
810 90.0 89.7 86.3 28.1 28.1 24.8 23.8 
840 90.1 89.8 86.5 28.1 28.1 24.7 23.8 
870 90.1 89.9 86.9 28.1 28.1 24.8 23.8 
900 90.3 90.1 87.0 28.1 28.2 24.8 23.9 
930 90.4 90.2 87.3 28.0 28.1 24.6 23.8 
960 90.6 90.4 87.5 28.1 28.2 24.7 23.9 
990 90.5 90.4 87.7 28.1 28.2 24.6 23.9 
1020 90.9 90.7 88.0 28.1 28.2 24.7 23.9 
1050 90.9 90.8 88.1 28.2 28.2 24.7 24.0 
1080 91.1 90.9 88.4 28.2 28.2 24.7 24.0 
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Table B 2. Experimental temperature with time data in case of sonic wave vibration at 
adsorber (Condition: Tads/Tcw_cond/Tvalve: 90/20/70). (Continuous) 

 

Time 
(s) 

 

Tw_i 

(0C) 
 

Tw_e 

(0C) 
 

Tb_exp 

(0C) 
 

Two,cd 

(0C) 
 

Twi,cd 
(0C) 

 

Tev 
(0C) 

 

Tcw_evi 

(0C) 
 

1110 91.2 90.9 88.6 28.1 28.3 24.7 23.9 
1140 91.3 91.1 88.8 28.2 28.3 24.7 23.9 
1170 91.4 91.3 89.1 28.1 28.2 24.7 23.9 
1200 91.7 91.6 89.3 28.1 28.2 24.7 23.8 
1230 92.0 92.0 89.8 28.1 28.3 24.7 23.9 
1260 92.3 92.1 90.1 28.1 28.2 24.8 24.0 
1290 91.4 91.7 90.2 28.4 28.1 25.0 24.0 
1320 28.1 37.4 70.5 28.8 27.7 25.0 24.1 
1350 28.7 31.3 53.4 29.3 27.5 25.2 24.5 
1380 27.8 29.4 44.2 29.6 27.4 25.3 24.3 
1410 28.3 29.1 38.8 29.6 27.4 25.3 25.4 
1440 28.3 29.0 36.1 29.2 27.3 25.2 25.4 
1470 28.1 28.7 38.3 28.2 25.7 23.6 24.2 
1500 28.7 30.0 41.7 26.4 22.7 19.9 23.8 
1530 27.8 28.7 39.2 25.0 21.2 19.5 23.6 
1560 28.2 29.0 37.8 24.0 20.9 20.1 23.9 
1590 28.1 28.8 36.2 23.4 21.1 20.5 24.2 
1620 28.6 29.2 34.5 23.1 21.4 21.1 24.0 
1650 27.8 28.3 33.1 23.0 21.6 21.6 23.2 
1680 27.8 28.1 32.1 22.8 21.5 21.5 21.9 
1710 28.3 28.6 31.2 22.7 21.5 21.3 21.3 
1740 28.3 28.5 30.5 22.7 21.3 21.0 21.3 
1770 29.0 29.2 29.9 22.5 21.2 20.8 21.6 
1800 27.7 27.7 29.2 22.2 21.0 20.9 21.7 
1830 28.4 28.4 29.1 22.2 21.1 21.1 22.2 
1860 28.5 28.5 28.9 22.1 21.2 21.3 22.5 
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EXPERIMENT TOOLS 
 
 
 The TASK data logger 16 channel set of K-type thermocouples having            
+ 0.01 0C accuracy and recorded every 30 second. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 1. The TASK data logger. 
 
 

The mass of activated carbon in adsorber is measured by a weighing machine 
having + 0.1 0C g accuracy. 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

 
 

Figure 2. Weighing machine 
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The mass flow rate of water is measured by Rota meter having + 0.1 LPM 
accuracy. 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 3. Rota meter 
 

 
Sensor line for used temperature measurement in test unit system make from 

thermocouple type K product by OMEGA Corporation limited, metal compound 2 
types are chromel and alumel by connection with Data logger. 

 
 
 
 

 
 
 
 
 
 
 
  
 
 
 
 
 
 

Figure 4. Sensor line 
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Pressure gauge for used vacuum pressure measurement inside of Adsorber, 
condenser and evaporator. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 5. Pressure gauge 
 
 

Heat source temperature system: system group gives the heat composes a 
basin gives the heat makes of , Stainless steel , 50 cm x 50 cm x 45 cm sizes , there 
are 112.5 L capacities by use the water is a substance works , Heater  6 1 kW amount 
sizes , be formed give the heat , the cabinet controls hot water temperature in a basin 
which , be valuable 0.4oC justices use the pump in water circulation from hot water 
basin for , the heat and the part due to evaporate , the speed round 3,000 rpm, 23-38.5 
m height of water Tank and 5 Amp electric current by volume flow rate  30-80 L/min 
gives the heat shows in Figure 6. 

 
Heat sink temperature system : system cold water group used refrigerant vapor 

compressor , by use the water is a substance works and there is the cabinet control 
cold water temperature in a basin , which able control give stable at 25oC to 2oC basin 
coldness justices make from Stainless steel , 98 L capacities are which , pack cold coil 
in a basin , the pump circulates the water from cold water basin for takes part heat 
condenses , there is the speed round 3,000 rpm,  15-33 m height of water Tank and 
5.5 Amp electric currents by volume flow rate 20-100 L/min of system cold water 
capacities shows in Figure 7. 
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Figure 6. Heat source temperature system 

 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 7. Heat sink temperature system 
 



 

 

100

Sonic wave generator is composing 2 parts: (1) sonic wave frequency range 
control and (2) Head source of sonic wave by frequency value between 8-14 kHz.  

 
 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 8.  Sonic wave generator set 
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