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Figure 1: Tube heat exchangers equipped with perforated angular conical rings
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Figure 2: Geometric characteristics of perforated angular conical rings presented ithis study
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Figure 3: Validation of results using a tube heat exchanger with eonical ring
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Figure 4: Mean Nusselt number in terms of Reynolds number
(a) for different values of conical rings and (b) for different number of holes in conical rings
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Figure 5: Mean friction coefficient in terms of Reynolds number
(a) for different values of conical rings and (b) for different number of holes in conical rings
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Figure 6 : Predicted value of pipe pressure drop in the presence of conigahg and Al203 nanofluid
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Figure 7: Thermal performance coefficient in terms of Reynolds number
(a) for different values of conical rings and (b) for different number of holes in conical rings
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Figure 8: Flow lines in the case om=6 and Re = 5000 and in different cases the number of holes of conical rings
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Figure 9: Flow velocity lines in the middle of the presented conical rings with 3 and 6 holes
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Figure 10: The effect of volume fraction of Al203hanopatrticles on the average Nusselt number of heat
exchangers with perforated conical ring
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Figure 11: Effect of volumefraction of Al203 nanoparticles on the average friction coefficient of a heat
exchanger with a perforated conical ring
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Figure 12: Changes in the mean Nusselt number in terms of Reynolds number for differemblume fraction of
Al203 nanoparticles
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Table 3: Experimental design matrix with output values for each of the 21 simulations
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Table 4: Analysis of variance of Nusselt number and average coefficient of friction in terms of effective terms in
heat transfer performance of heat exchanger
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