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Fig. 1.2 Evaporation Curve 
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Fig. 2.1 Photo of RF Magnetron sputtering system 
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0 sec         12.57 sec         25.57 sec 

(a)  Contact angle 82° Tw = 99.3 °C D = 2.16 mm t = 25.99 sec 

 

   

0 sec          5.39 sec         10.80 sec 

(b)  Contact angle 31° Tw = 100.0°C D = 2.16 mm t = 11.05 sec 

 

   

0 sec          5.23 sec        10.47 sec 

(c)  Contact angle 13° Tw = 100.8 °C D = 2.16 mm t = 10.71 sec 

 

Fig. 2.19 Evaporation aspect due to difference contact angle near the 100°C.   

       Contact angles of surface are (a) 82°, (b) 31° and (c) 13° at droplet  

Diameter of 2.16 mm  
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0 sec          0.20 sec         0.43 sec 

(a)  Contact angle 82° Tw = 129.4°C D = 2.16 mm t = 0.91 sec 

 

   

0 sec         0.13 sec           0.30 sec 

(b)  Contact angle 31° Tw = 132.2 °C D = 2.16 mm t = 0.44 sec 

 

   

0 sec          0.50 sec          1.00 sec 

(c)  Contact angle 13° Tw = 131.2 °C D = 2.16 mm t = 1.17 sec 

 

Fig. 2.20 Evaporation aspect due to difference contact angle near the 130°C      

Contact angles of surface are (a) 82°, (b) 31° and (c) 13° at droplet 

diameter of 2.16 mm  
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0 sec          0.20 sec          0.43 sec 

(a)  Contact angle 82° Tw = 129.4 °C D = 2.16 mm t = 0.91 sec 

 
   

0 sec          0.03 sec          0.10 sec 

(b)  Contact angle 31° Tw = 154.4 °C D = 2.16 mm t = 0.24 sec 

 
 

 

 

0 sec          0.03 sec          0.07 sec 

(c)  Contact angle 13° Tw = 162.4 °C D = 2.16 mm t = 0.22 sec 

 

Fig. 2.21 Evaporation aspect due to difference contact angle near the Leidenfrost 

point 

Contact angles of surface are (a) 82°, (b) 31° and (c) 13° at droplet 

diameter of 2.16 mm 
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0 msec           4 msec             8 msec           24 msec 

(a)   D = 2.16 mm  Tw =154.9 °C  t = 0.25 sec 

 

    

0 msec            4 msec            8 msec           40 msec 

(b)  D = 2.40 mm  Tw =164.8 °C  t = 0.11 sec 
 

    

0 msec            4 msec            8 msec           28 msec 

(c)  D = 2.66 mm  Tw =171.7 °C  t = 0.15 sec 
 

    

0 msec            4 msec            8 msec           32 msec 

(d)   D = 2.93 mm  Tw =171.4 °C  t = 0.18 sec 

Fig. 2.22 Evaporation aspect of the wetting limit temperature 
Droplet diameters are (a) 2.16 mm, (b) 2.40 mm, (c) 2.66 mm  
and (d) 2.93 mm at contact angle of 4° 
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Fig. 3.2 Reaction of the surface by plasma 
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Fig. 3.8 Surface roughness and surface finish 
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Fig. 3.9 Change in contact angle with plasma irradiation time 
(Copper) 

 

 

 

 

 

 

 

 

 

 

 
 
 

Fig. 3.10 Change in contact angle with plasma irradiation time  

(Aluminum) 
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Fig. 3.13 Change in contact angle with lapsed time (Aluminum) 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 3.14 Change in contact angle with lapsed time (Stainless Steel) 
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Fig. 3.17 Evaporation curve for Copper surface 

 

 

 

 

Table 3.2 Wetting Limit Temperature in Copper 
Normal surface  

Droplet Diameter   [mm]  2.16 2.40 2.66 2.93 

Contact Angle      [ ° ]  88 73 78 75 

Wetting Limit Temp. [  °C]  127.5 130.5 132.8 137.7 
 

Plasma irradiated surface 

Droplet Diameter    [mm]  2.16 2.40 2.66 2.93 

Contact Angle       [ ° ]  10 10 10 10 

Wetting Limit Temp.  [°C]  145.4 145.8 147.3 145.0 
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Fig. 3.18Evaporation curve for Aluminium surface 

 

 

 

 

 

Table 3.3 Wetting Limit Temperature in Aluminium 
Normal surface  

Droplet Diameter    [mm]  2.16 2.40 2.66 2.93 

Contact Angle       [ ° ]  70 70 66 64 

Wetting Limit Temp.  [°C]  152.6 150.8 150.7 156.7 
 

Plasma irradiated surface 

Droplet Diameter    [mm]  2.16 2.40 2.66 2.93 

Contact Angle       [ ° ]  3 3 3 3 

Wetting Limit Temp.  [°C]  164.0 163.2 164.9 168.6 
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Fig. 3.19 Evaporation curve for Stainless Steel surface 

 

 

 

 

Table 3.4 Wetting Limit Temperature in Stainless Steel 
Normal surface  

Droplet Diameter   [mm]  2.16 2.40 2.66 2.93 

Contact Angle      [ ° ]  76 83 82 80 

Wetting Limit Temp. [ °C]  215.0 218.0 224.1 222.6 
 

Plasma irradiated surface 
Droplet Diameter   [mm]  2.16 2.40 2.66 2.93 

Contact Angle      [ ° ]  8 8 8 8 

Wetting Limit Temp. [ °C]  238.1 238.3 234.4 240.3 
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Fig. 4.1 Procedure of dip coating method  
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Fig. 4.7 Boiling curve from ONB to CHF 
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                 Fig. 4.10 Schematic diagram of plating bath 

 

 

 

 

 

 

 

 

 

 

 

 

 

             Fig. 4.11 Mechanism of superhydrophobic coating 
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        (a) 

 

                                               Photo resist 

 

                (b) 

 

 

                             UV        Glass mask 

                             

                (c) 

 

 

 

 

                (d) 

 

  

                                           Super hydrophobic surface 

 

                (e) 

                     

 

 

                (f)  

   

 

          Fig. 4.18 Photography technique 
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Fig. 4.21 Boiling heat transfer characteristics (linear) 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 4.22 Boil ing heat transfer characteristics (logarithm) 
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