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Investigation on Freezing in the Freezing Compartment of a Side
by Side Refrigerator
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Abstract © A side by side refrigerator is popularly used one among electric home appliances according to the rise
of the customer's living standard. But the frost problem in freezing compartment comes out whenever we develop
the high quality refrigerator. In this research, internal flow simulation and temperature measurement were carried
out by using CFD and T-type thermocouple respectively in order to understand freezing mechanism. It was
revealed that the amount of frost beneath the Ist and 2nd shelves is approximately 40% of total frost and the
cause of frost generation is due to bad circulation of low speed cold flow. Using this analysis, the shapes of
outlets under shelves are modified. So, the amount of frost in this modified model decreases 6% comparing to

original one.
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Table 1 Boundary conditions
Part Value
Inlet Atmospheric pressure
Atmospheric pressure
Outlet (Cold room and Freezer)
Wall No-slip
Fluid Air
Fan speed 1500rpm
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(a) at the left 2nd shelf

(b) at the right Srd 5helf
Fig. 5 Velocity vector fields at shelves

(b) at the nght side
Fig. 3 Velocity vector fields at the Ist inlet
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Fig. 4 Frost generated at the Ist inlet (@) 1st shelf and 2nd shelf
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Fig. 7 Distribution chart of frost
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Fig. 8 Transformation of shape at the 1st inlet

(b) 2nd inlets
Fig. 9 Transformation of inlet shape

(a) 3rd inlets
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(a) Before

(b) After
Fig. 10 Before and after shape change at the 2nd shelf

(a) Before

(b) After
Fig. 11 Before and after shape change at the 3th shelf

Table 2 The measured values of frost
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A A 0.21 033 012
A2y 0.84 085 0,01
kil 094 092 0.02
19 Ayt 59 5.12 -0.78
o8 Ak 6.12 559 -053
3 Adut 348 2.26 -1.22
43 Ay 1.87 1.83 -0.04
59 Ak 157 152 -0.05
Bie 048 051 0.03
o) 12.27 1263 04
e 737 731 -0.06
&} draw 445 437 0.08
% 45 4324 -2.22
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