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Abstract

In order to study the effect of air outlet position on the temperature uniformity of air-cooled re-
frigerators, the three-dimensional fluid model of a four-door air-cooled refrigerator of a certain
brand was established by using CFD software, and RNGKk-& Equation turbulence model is used for
numerical simulation and analysis. After comparing the simulated temperature value of typical
measuring points with the actual test temperature value, the minimum relative error is 1.66% and
the maximum is 4.13%, indicating that the simulation is reliable. The simulation temperature is
slightly lower than the test temperature because the door seam heat leakage is not considered in
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the simulation. For each typical position—top, bottom, left and side, the simulation study is car-
ried out, and the distribution characteristics of temperature field and velocity field are summa-
rized. It is found that the temperature fluctuation at the middle of the top is the smallest, and it has
good temperature uniformity through the standard deviation of temperature.
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Figure 1. Structure of air-cooled refrigerator
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Figure 2. Location of air inlet and outlet
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Figure 3. Simplified diagram of refrigerator
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Figure 4. Schematic diagram of insulation layer
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Figure 5. Model grid division
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Figure 6. Grid independence verification
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Figure 7. Layout of monitoring points
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Table 2. Comparison of simulation and test temperatures
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W R IR/ C AP B2/ °C FAXRZE /%
WA 1 -22.96 -23.34 1.66
I R 2 -23.33 -23.87 1.83
WA 3 —-22.89 -23.24 2.40
WA 4 -23.02 -23.67 227
BRI A5 —-23.54 —24.05 1.77
BRI 6 —-23.81 —24.32 1.74
BRI A 7 —23.64 —24.41 2.04
BRI AT 8 —-23.39 —24.05 4.13
BRI A9 -23.51 -24.12 3.68
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Figure 8. Temperature field of box
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Figure 9. Temperature distribution at Y =0.35 m
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Figure 10. Section velocity vector at Y =0.75 m
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Figure 11. Section velocity vector at X =0.35 m
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Figure 12. The arrangement of air inlet and outlet

12. BEHROEMAE

RS = B R 13 ME 14 FroR, MBI A ER Y = 0.35 Fiiabit 2. 3+ n]

LA H:
Temperature

249.50
249.41
249.32
24923
249.14
249.05
248.95
248.

248

248.68
248.59
248.50

Kl
L.
(@) Y = 0.35 m Ab#TH (1E F J7)
Temperatt Temperat
Contour1 . Contour1
249.50 249.50

249.41
249.32
249.23
249.14
249.05
248.95
248.86
248.77
248.68
248.59
248.50

K] K1

~.—[ . " s ,'_I
(b) Y =0.35 m AL AR (LM 5E) (©) Y = 0.35 m Ab#% T (] )

Figure 13. Temperature distribution diagram ((a)~(c))
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Figure 14. Velocity vector diagram ((a)~(c))
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Table 3. Temperature fluctuation
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