Appendix A: Detailed Calculation of Uncertainty Analysis
A.1. Uncertainty of Nanofluid Entropy Rate (Tube Side – Cold Fluid)


Substituting numerical values:




A2. Uncertainty of Hot-Fluid Entropy Rate (Shell Side – Hot Fluid)

Substituting numerical values:






A3. Overall Uncertainty in Entropy Generation
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A4. Uncertainty in Exergy Destruction

Substituting numerical values:
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