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A Study on the Optimum Design of Axial Rotary Sensible Heat Exchanger
for the Heat Recovery of Exhaust Gas
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A method of optimum design of an axial rotary sensible heat exchanger for the heat re-

covery of exhaust gas from the air conditioning space was developed in consideration of eco-
nomics of investment cost and profit according to the installation of heat exchangers.

Leakage rate of exhaust gas was calculated and the correlation for the pressure drop due

to leakage of exhaust gas was proposed. Heat transfer between the matrix and exhaust and

intake gas was analysed to calculate the effectiveness of heat exchanger, which was used for

the optimum design of rotary heat exchanger.

The results show that optimum rotational speed increases as the length of rotor increases

and there exists optimum NTU which maximizes the gain of total cost according to the installa-

tion of rotary heat exchanger.
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Fig.1 Schematic diagram of the rotor of axial
rotary heat exchanger
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Table 1 Properties of tested surface
Characteristics| Fin pitch | Plate Hydraulic | Surface Cost of Cost of
number spacing diameter density surface surface
of surface (1/m) (m) Dp(m) B (m? /m ) |[Co(won/m®) | Cj (won)
14.77 582 0.00838 0.00259 1,378 4,700,000 300,000
53 208.7 0.01194 0.006147 616.8 2,380,000 300,000

* : estimated values.




Fig.4 Variation of virtual effectiveness with
respect to leakage rate and NTU
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