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• HT through Fluid in the Presence of Bulk Fluid Motion

• Natural and Forced 

• Fluid Motion Caused by Natural Means ( by buoyancy)

• Cooling Down hot Coffee without a Fan . . .

• Fluid Forced to Flow by External Means ( by external Force)

𝐺𝑜𝑣𝑒𝑟𝑛𝑒𝑑 𝑏𝑦 𝑁𝑒𝑤𝑡𝑜𝑛𝑠 𝐿𝑎𝑤 𝑜𝑓 𝐶𝑜𝑜𝑙𝑖𝑛𝑔 . . . 𝑄 = ℎ𝐴𝑑𝑇



• Flow Properties Like v, ρ, μ, γ, and so on

• Thermal & Velocity Boundary Layers, and

• Flow Patterns like Laminar and Turbulent Flows

• Reynolds Number 

• Prandtl Number and,

• Nusselt numbers
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Conduction + Advection

𝑄 = ℎ𝐴𝑑𝑇



• Quantitative Characteristic between  Wall & Fluid

• Depends on Thermal & Hydrodynamic Characteristics

• Hydrodynamic and Thermal Boundary Conditions

• Nusselt Correlations for General Estimation

• Enthalpy Difference for Varying Heat Capacity

• Overall HTC for Liquid to Liquid HT







• Motion within Fluid – Density Difference

• Motion Caused by External Agent like ower



• Need of Cooling Electronic Components

• Flow of Electron generates Heat 

• Evacuation Needed to Maintain below BDT

• Increased Area Enhances Better HT

• Cooling Inevitable



• Evacuation of Heat - Continuous

• Failing to Evacuate Breaks Down Component

• Stagnation Possible in Natural Convection

• Mostly Turbulent Pattern Exists 

• Fans Adopted for Cooling



• Increased Area Obtained through Fins

• Enhances Better Evacuation Rate

• Heat Transfer Area Exposes Well

• Miniaturization Balanced by Fins

• Great Scope for Cooling



• Heat Transfer By Convection – Property Oriented

• Natural and Forced Convection – Flow Pattern Dependent

• Miniaturization Makes Cooling Inevitable

• Cooling Module Design – Never Ending

• Fins –Vital in Cooling Modules

• Complexity Minimized with Numerical Modelling


