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Abstract A simplified rotary heat-exchanger model was developed with an assumption of a linear temperature distribution
along the flow direction. Based on the model, the exact fluid solution and solid temperature variations were obtained and
verified from a comparison with previous numerical studies. The heat transfer in the rotary heat exchanger was investigated
using the theoretical solutions. The heat exchanger’s effectiveness was shown to be saturated, with a rotational-speed increase
that is higher than a critical value that is solely dependent on the thermal capacity of the solid matrix but independent
of the fluid flow rate; the saturated value of the effectiveness was determined only by the NTU of the heat exchanger.
Where the thermal diffusivity of the solid matrix is so slight that the thermal penetration depth becomes smaller than the
matrix thickness, the effective thermal capacity of the solid matrix decreased according to the penetration depth.
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Fig. 1 Schematic of a rotary heat exchanger.
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Table 1 Typical range of material property and dimensionless parameters(200 K~400 K, A/H = 0.03~0.3)
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Aluminum 237~240 2,720~2,680 800~950 109~94.3 30,000~300,000 47~4,700 53~530
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Fig. 4 Variations of temperature profiles in a period
(Pe=0.1,5=0.2).
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