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ABSTRACT: A numerical study was performed to predict the performance of a fin-and-tube
condenser. A condenser model was developed and verified by comparing the simulation results with
experimental data for a R410A condenser in a residential air-conditioning system. The prediction
error was 0.07% and -5.77% for the condenser capacity and pressure drop, respectively. In
simulation results, the capacity and pressure drop of the condenser with even air velocity
distribution were 0.67% and 12.93% higher than those with uneven distribution of air velocity. It
was predicted by the model that the refrigerant distribution at the condenser inlet to the two first
passes was not significantly influenced by the air distribution. The simulation results presented

that the 1.49% of capacity and 64.6% of pressure drop were reduced by replacing helical microfin

tubes with smooth tubes for the condenser.

Key words: Fin-and-tube condenser(-3 §-57]), Air distribution(3 7] 3), Capacity (& %),

U(d#74), Pressure drop(g3 7%
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Table 1 Fin-and-tube condenser

ltems Geome‘gric.
characteristics

Face area [m’] 1.43
Depth [mm)] 19.1
Fin spacing [mm)] 1.06
Fin type Slit

Fin material Aluminum

Tube material Copper

Tube type Helical micro-fin
Tube Douter/Dinner [mm] 9.52/895
Tube fin numbers 60
Tube fin height [mm] 0.2
Tube fin helix angle [°] 18
Tube fin apex angle [°] 40

Table 2 Correlations for the fin—and-tube

condenser model

Single—
Heat phase
transfer Two-
Phase

Single-
Pressure bhase
drop Two-
Phase

Air Heat transfer

Copetti et al.<9)

Cavallini et al."”

R-410 A
Olivier et al.(m

Olivier et al.(m
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