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4. Conclusions

An efficient and accurate heat-transfer analysis procedure for a
multi-row cross-flow heat exchanger of an air-conditioning system
has been developed. The steady state 3-dimensional continuity,
momentum, and energy equations are solved by using the finite
volume method to obtain the thermal-hydraulic characteristics of
multi-row fin and tube heat exchangers. Approximating the heat
exchanger by a porous medium, of which the effective permeabil-
ity and the inertial resistance factor are estimated by a separate
three-dimensional finite-volume calculation, the overall flow field
can be calculated fairly efficiently. By coupling the three-
dimensional heat-transfer results for a periodic domain with the
tube-by-tube method, the total heat transfer characteristics for
the whole heat exchanger can be obtained. If the appropriate tur-
bulent model is adapted in the study, the results will be better than
laminar model.
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