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𝑎𝑛𝑑 𝑆𝑐 = 0.3. 
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Figure 6.15: Effect of Eckert number Ec and 𝜙  on 𝑁𝑢 at 𝑀 = 0.5, 𝑁𝑟 = 1.0, 𝑃𝑟 = 6.2, 

𝑆 = 0.3, δ = 0.15, λ = 1.2, 𝑁𝑏 = 0.1, 𝑁𝑡 = 0.1 𝑎𝑛𝑑 𝑆𝑐 = 0.3. 
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Figure 7.1: Physical Sketch of the Problem 141 

Figure 7.2: H-Curve of 𝑓”(0), 𝑔′(0), 𝜃′(0) for different values of ℏ𝑓 , ℏ𝑔, ℏ𝜃 at 𝑀 = 1, 

𝐾𝑟 = 1, Pr = 7.2, 𝐸𝑐 =  0.01, 𝜙 = 0.04, 𝜅 = 0.2, 𝑁𝑟 = 0.1 𝑎𝑛𝑑  

𝑅𝑒 =  0.1. 
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Figure 7.3: Temperature Profile θ for different values of  𝜂 and Re  at 𝑀 = 1, 𝐾𝑟 = 1, 

𝑃𝑟 = 7.2, 𝐸𝑐 =  0.01, 𝜙 = 0.04, 𝜅 = 0.2 𝑎𝑛𝑑 𝑁𝑟 = 0.1. 
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Figure 7.4: Temperature Profile θ for different values of  𝜂 and Nr  at 𝑀 = 1, 𝐾𝑟 = 1, 

𝑃𝑟 = 7.2, 𝐸𝑐 =  0.01, 𝜙 = 0.04, 𝜅 = 0.2 𝑎𝑛𝑑 𝑅𝑒 = 0.1. 
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Figure 7.5: Velocity profile 𝑓‘ for different values of 𝜂  and Re  at 𝑀 = 1, 𝐾𝑟 = 1, 

𝑃𝑟 = 7.2, 𝐸𝑐 =  0.01, 𝜙 = 0.04, 𝜅 = 0.2 𝑎𝑛𝑑 𝑁𝑟 = 0.1. 
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Figure 7.6: Velocity profile 𝑔 for different values of 𝜂  and Re  at 𝑀 = 1, 𝐾𝑟 = 1, 

𝑃𝑟 = 7.2,  𝐸𝑐 =  0.01, 𝜙 = 0.04, 𝜅 = 0.2 𝑎𝑛𝑑 𝑁𝑟 = 0.1. 
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Figure 7.7: Velocity profile 𝑔 for different values of 𝜂  and M  at 𝑅𝑒 = 0.1, 𝐾𝑟 = 1, 

𝑃𝑟 = 7.2, 𝐸𝑐 =  0.01, 𝜙 = 0.04, 𝜅 = 0.2 𝑎𝑛𝑑 𝑁𝑟 = 0.1. 
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Figure 7.8: Velocity profile 𝑔  for different values of 𝜂  and 𝜙  at  𝑅𝑒 = 0.1, 𝐾𝑟 = 1, 

𝑃𝑟 = 7.2, 𝐸𝑐 =  0.01, 𝑀 = 1, 𝜅 = 0.2 𝑎𝑛𝑑 𝑁𝑟 = 0.1. 
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Figure 7.9: Velocity profile 𝑓 for different values of 𝜂  and 𝜅  at  𝑅𝑒 = 0.1, 𝐾𝑟 = 1, 

𝑃𝑟 = 7.2, 𝐸𝑐 =  0.01, 𝑀 = 1, 𝜙 = 0.04 𝑎𝑛𝑑 𝑁𝑟 = 0.1. 
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Figure 7.10:

  

Velocity profile 𝑓‘ for different values of 𝜂  and 𝜅  at  𝑅𝑒 = 0.1, 𝐾𝑟 = 1, 

𝑃𝑟 = 7.2, 𝐸𝑐 =  0.01, 𝑀 = 1, 𝜙 = 0.04 𝑎𝑛𝑑 𝑁𝑟 = 0.1. 
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Figure 7.11: Velocity profile 𝑔  for different values of 𝜂  and 𝜅  at  𝑅𝑒 = 0.1, 𝐾𝑟 = 1, 

𝑃𝑟 = 7.2, 𝐸𝑐 =  0.01, 𝑀 = 1, 𝜙 = 0.04 𝑎𝑛𝑑 𝑁𝑟 = 0.1. 
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Figure 7.12: Velocity profile 𝑓 for different values of 𝜂  and 𝐾𝑟  at  𝑅𝑒 = 0.1, 𝜅 = 0.2, 153 
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Figure 7.13: Velocity profile 𝑓‘ for different values of 𝜂  and 𝐾𝑟  at  𝑅𝑒 = 0.1, 𝜅 = 0.2, 

𝑃𝑟 = 7.2, 𝐸𝑐 =  0.01, 𝑀 = 1, 𝜙 = 0.04 𝑎𝑛𝑑 𝑁𝑟 = 0.1. 
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Figure 7.14: Velocity profile 𝑔 for different values of 𝜂  and 𝐾𝑟  at  𝑅𝑒 = 0.1, 𝜅 = 0.2, 

𝑃𝑟 = 7.2, 𝐸𝑐 =  0.01, 𝑀 = 1, 𝜙 = 0.04 𝑎𝑛𝑑 𝑁𝑟 = 0.1. 
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Figure 7.15: Effect of magnetic parameter M and 𝑅𝑒 on Skin friction coefficient at 

𝐾𝑟 =  1, 𝜅 = 0.2, 𝑃𝑟 = 7.2, 𝐸𝑐 = 0.01, 𝑀 = 1, 𝜙 = 0.04 𝑎𝑛𝑑 𝑁𝑟 = 0.1. 
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Figure 7.16: Effect of magnetic parameter M and 𝐾𝑟 on Skin friction coefficient at 

𝜙 = 0.04, 𝜅 = 0.2, 𝑃𝑟 = 7.2, 𝐸𝑐 = 0.01, 𝑀 = 1, 𝑅𝑒 = 0.1 𝑎𝑛𝑑 𝑁𝑟 = 0.1. 
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Figure 7.17:

  

Effect of magnetic parameter M and 𝑅𝑒 on Nusselt number at   𝜙 = 0.04, 

𝜅 = 0.2,   𝑃𝑟 = 7.2, 𝐸𝑐 = 0.01, 𝑀 = 1, 𝐾𝑟 = 1 𝑎𝑛𝑑 𝑁𝑟 = 0.1. 
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Figure 7.18: Effect of magnetic parameter M and 𝐾𝑟 on Nusselt number at   𝑅𝑒 = 0.1, 

𝜅 = 0.2, 𝑃𝑟 = 7.2, 𝐸𝑐 =  0.01, 𝑀 = 1, 𝜙 = 0.04 𝑎𝑛𝑑 𝑁𝑟 = 0.1. 
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Figure 8.1: Physical Sketch of the Problem 161 

Figure 8.2: H-Curve of 𝑓′′(0) for ℏ𝑓 at 𝜅 = 0.2, 𝜙 = 0.04, 𝑀 = 0.5, 𝐾𝑟 =  0.5, 

𝑃𝑟 = 6.2,   𝑅𝑒 = 0.5, 𝑁𝑡 = 0.5, 𝑁𝑏 = 0.5, 𝑆𝑐 = 0.5 𝑎𝑛𝑑 𝑁𝑟 = 2.0. 
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Figure 8.3: H-Curve of 𝑔′(0) for ℏ𝑔 at 𝜅 = 0.2, 𝜙 = 0.04, 𝑀 = 0.5, 𝐾𝑟 =  0.5, 

𝑃𝑟 = 6.2, 𝑅𝑒 = 0.5, 𝑁𝑡 = 0.5, 𝑁𝑏 = 0.5, 𝑆𝑐 = 0.5 𝑎𝑛𝑑 𝑁𝑟 = 2.0. 
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Figure 8.4: H-Curve of 𝜃′(0) for ℏ𝜃 at 𝜅 = 0.2, 𝜙 = 0.04, 𝑀 = 0.5, 𝐾𝑟 =  0.5, 
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Figure 8.5: H-Curve of 𝐶′(0) for ℏC at 𝜅 = 0.2, 𝜙 = 0.04, 𝑀 = 0.5, 𝐾𝑟 =  0.5, 
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Figure 8.6: Concentration profile 𝐶 for 𝜂  and 𝑁𝑏 at 𝜙 = 0.04, 𝑀 = 0.5, 𝑃𝑟 =  6.2, 
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Figure 8.9: Effect of M and 𝜅 on 𝐶𝑓 at   𝜙 = 0.04, 𝑁𝑡 = 0.5, 𝑃𝑟 =  6.2, 𝑅𝑒 = 0.5, 
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Figure 8.11: Effect of M and   𝑃𝑟 on 𝑁𝑢 at  𝜅 = 0.2, 𝑁𝑟 = 2.0, 𝜙 = 0.04, 𝑁𝑡 = 0.5, 

𝐾𝑟 = 0.5,   𝑅𝑒 =  0.5, 𝑆𝑐 = 0.5 𝑎𝑛𝑑 𝑁𝑏 = 0.5. 

174 

Figure 8.12: Effect of M and   𝑆𝑐 on 𝑁𝑢 at  𝜅 = 0.2, 𝑁𝑟 = 2.0, 𝜙 = 0.04, 𝑁𝑡 = 0.5, 175 
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Figure 8.14:
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Figure 8.15: Effect of M and   𝑁𝑡 on 𝑆ℎ at 𝜅 = 0.2, 𝑁𝑟 = 2.0, 𝜙 = 0.04, 𝑁𝑏 = 0.5, 
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Figure 8.16:

  

Effect of M and 𝑃𝑟 on 𝑆ℎ at  𝜅 = 0.2, 𝑁𝑟 = 2.0, 𝑁𝑡 = 0.5, 𝑁𝑏 = 0.5, 

𝑆𝑐 = 0.5,   𝜙 = 0.04, 𝑅𝑒 = 0.5 𝑎𝑛𝑑 𝐾𝑟 = 0.5. 
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Figure 8.17: Effect of 𝑀 and Re on 𝑆ℎ at  𝜅 = 0.2, 𝑁𝑟 = 2.0, 𝑁𝑡 = 0.5, 𝑁𝑏 = 0.5, 
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