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Structural Analysis of Built-in Side-by-Side Refrigerator with Ice
Dispenser and Home Bar and Evaluation of Door Differences and
Gasket Gap
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Abstract A cabinet-door integrated finite element model for a built-in side-by-side refrigerator with an ice dispenser
and home bar was constructed, and its deformation was analyzed by ANSYS. As loads, the food load in the shelf
and baskets, and thermal load occurring during the normal operation condition were considered. From results of the
analyses, the door height difference (DHD) and door flatness difference (DFD) between the two doors, and the
increase in the gap of the door gasket, which affects the sealing of cool air in the cabinet, were derived. As results
of an evaluation of the differences, the DHD and DFD under the assembled condition satisfied the acceptance criteria
of the manufacturer. The food and thermal loads increased the DHD and DFD due to thermal deformation, and the
DFD increased significantly. In addition, the increase in the gap of door gasket located between the cabinet and doors
was derived from the results of displacements under the food and thermal loads. The evaluation showed that the
maximum increase in gap appeared at the left edge of the freezing compartment gasket, which satisfied the acceptance
criteria of the manufacturer.
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WAarel] tiste] ANSYSE A&-3l 7uY-2o & & Table 2. Material properties
;j’?} %ﬁ’ﬁilﬂ%a ]‘*‘J_ 7(’] S| oH/H < 5,‘—‘38}—911:}—, Young’s ol , Thegmal CﬁEfﬁ of
. — Mat’l typd modulus o1sson’s conduc- thermal Densn;/
Fig. 2+ o] W&ol M} oo F l?_%v% (GPa) ratio (\}\II‘//[lrtlyK) ez(ﬁz)ﬂsl/sll(o)n (kg/m’)
e 7 B g0 2 A
FEbdT. 2} 78 S Table 1oll, Al =8 4)= SGCC | 2068 029 45 1.17 7,820
Py Kez]
Table 2°] SFAT: ABS | 25 038 0.02 925 1,049
EPS 0.0583 04 0.03 5.70 609
PU Foam| 0.0036 le-9 0.02 8.00 335
SCP 205 0.29 45 1.17 7,800
AL 5052 70.3 0.33 138 2.30 2,679
PVC 29 04 0.20 4.99 1,450
POM 2.55 0.35 0.29 799 1,410
Ice
dispenser Home bar
F-door |12
R-door Cabinet

Fig. 1. Configuration of built-in side-by-side refrigerator
with ice dispenser and home bar

Multi. duct

Quter

case Upper
Upper hinge OQuter
X case
hinge ™23 _§|
Shelf ‘ Home bar
Dispenser. ‘ plate
Inner
case
Lower Lower
hinge hinde g raket
Bottom
Fig. 2. Parts of cabinet and doors
Table 1. Material types of parts
Parts Mat’l type
Outer case SGCC
Multi. duct ABS & EPS
Duct cap ABS
PU Foam PU Foam
Hinge, Shelf, Reinforcement SCP
Inner case AL 5052
Block PVC
Adjustment screw POM
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(b)
Fig. 3. Exploded view of finite element
(a)Cabinet (b)Doors

 Mesh detail

model
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Fig. 5. Displacement UY (Assembled condition)
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Fig. 6. Door flatness difference (Assembled condition)
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Fig. 7. Temperature distribution under steady-state
operation
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Fig. 8. Food load (unit: N) (a)Cabinet (b)Doors
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Fig. 9. Displacement UZ (Food and thermal load)
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Fig. 10. Displacement UY (Food and thermal load)
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Fig. 12. Configuration of gasket gap
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Fig. 13. Identification of gasket location at edge of doors
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