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ABSTRACT
Nanofluids have been widely explored as advanced working fluids for enhancing convective heat
transfer in internal cooling systems. Water-based nanofluids such as TiO,—H,0 are extensively
reported but are practically constrained to operating temperatures near 100 °C. Ammonia-water
mixtures permit substantially higher operating temperatures and provide a basis for alternative
nanofluid formulations.
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Prandtl-number trends are obtained from these data and used to isolate Nusselt-number
enhancement at fixed Reynolds number using canonical turbulent correlations. The combined
effects of heat transfer and pumping power are assessed, demonstrating that TiO,—NHz—H,0
nanofluids can provide superior thermohydraulic performance when higher operating temperatures
are feasible. Across the operating conditions considered, TiO>—NH3—H,0 nanofluids exhibit a 20-25%
increase in Nusselt number relative to TiO,—H,O0 at fixed Reynolds number.
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