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Effects of Air Flow Nonuniformity on the Thermal Performance
of a Compact Evaporator for Natural Working Fluids
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ABSTRACT: The application of carbon dioxide as an attractive natural working fluid in air
cooling and heating system is increasingly important in view of the CFC substitution problem.
The thermal performance of compact evaporator was analyzed using section-by-section me-
thod. The effects of the two-dimensional nonuniformity of air flow through the evaporator is
presented. The detrimental effect of the air flow nonuniformity on the thermal performance of
the evaporator is found to be significant for many typical applications. It is shown that total
heat transfer rate of evaporator using CO: is higher than that using R134a at the simulation
conditions.

Key words: Compact evaporator(”’X & F47]), Two-dimensional nonuniform air flow(2x+¢
Evd F71H%), Carbon dioxide(e]t&t¥ka:), Natural working fluid(2}91 vy of)
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Fig. 1 Schematic of compact evaporator for
natural working fluids.
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Table 1 Geometric dimensions of compact eva-
porator for carbon dioxide.
Parameter Specification
Number of tubes/row 9
Number of row 2
Microchannel inner diameter 0.79 mm
Number of microchannel / tube 35
Tube width 41.76 mm
Tube height 1.45 mm
Vertical tube spacing 20 mm
Tube length 200 mm
Fin spacing 1.5mm
Fin thickness 0.12 mm
Evaporator height 200 mm
Evaporator width 92 mm
Tube material Aluminium
Fin material Aluminium
Fin type Louver
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Fig. 2 Actual geometry and analysis model of
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() Uniform flow (Idealized distribution)

(¢) Flow model B (Asymmetric ramps)
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(h) Flow model A (Convoluted bow)

(d) Flow model C (Truncated pyramid)

Fig. 3 Models of air flow distribution.
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