Journal of the Korea Academia-Industrial https://doi.org/10.5762/KAIS.2020.21.3.65
cooperation Society ISSN 1975-4701 / eISSN 2288-4688
Vol. 21, No. 3 pp. 65-72, 2020

BAlE J|ABEE, SHUYUIHEATL

Design of Ice Dispenser Mechanism of Household Refrigerator
for Full Discharging

Minsu Woo', Yoongho Jung'?
'School of Mechanical Engineering, Pusan National University
’ERC/NSDM

2 9 P22 AT sl FulE YPAL fRE YT o) AL Ao v]g) LS AY T AgAL
LRY W B P ALS FEY + U=S ok ek, Tt BT DL AFLe] Ggol AU Y P
7H AR AGEHA GAY AR B8 FolE Aol AT Bgol AR ArlE Ayl WU ol J1
4 Polgs HelAslL dAUZo] Fulslel Jont A 7 BAo| AT FF Ygol WA ABEA Folk
AL Sk, B GRAAE T BAE HEe] ) Dol A7l B AL BejHe] B 7|2 ATE
9 Ago| A2 Y=g AYSA. ol BN 2L HE

= = 71E 45 AA F40] 2AIEC At olg s A%t I, & HES A de 24 WA
HE9 &5 S Wole ARL dAYUEE Atetget. Alte HAUEY AAEES A&sta A4 ¥l 485
o e FEE0l 5%

o,
3,
o
kv
2
I_T;
r
o
33;:
=)
M ox
)
oy
=2
)
rr
e
2}
ol
.{
i
o
39,
o

Abstract A refrigerator equipped with an ice dispenser has ice cubes in its ice bucket to discharge the
required amount of ice. On the other hand, the ice cubes in the bucket may clump together if the
refrigerator is filled with ice and is not used for a long time or during normal operation. Although a
mechanism for separating the ice mass is provided, the ice mass cannot be removed completely if the
ice blocking is severe. To solve this problem, after investigating the existing research on the process of
ice entanglement and the separation force, this study tested ice extraction under a range of conditions
of artificially entangled ices. In this process, new mechanisms are proposed to resolve the problem of
existing ice storage features that prevent the extraction of ice and to expand the working radius of the
icebreaking mechanism for full extraction. The prototype of the proposed mechanism was also
fabricated in an actual refrigerator. As a result, the proposed shape and mechanism could extract the

ice cubes in the bucket completely, while the existing ice dispenser could extract only 65%.
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Fig. 2. Stacked ice in 5 layers (J. Y. Park[17])
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Fig. 3. Separation force of two ice pieces (J. Y.
Park[17])
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Table 1. Ice discharging of existing ice dispenser

Table 2. Ice discharging of modified ice dispenser

Sprayed warer Nor o e e Sprayed water Nomr oF e )
50ml - 1157 175) 50ml = 135 139
80ml - 11655// 175) 80ml (= 1;(5)07)135)
120ml & 1157 179 120ml = 1351 139
140ml (= s " 179 140ml = 1;207)135)
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Fig. 6. Modified ice dispenser
(a) Model of modified ice dispenser
(b) Assembly of modified ice dispenser
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Fig. 8. Power transmission gear for ice breaker
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Table 3. Ice discharging of ice dispenser with
retracted ice breaker

Discharging rate
Sprayed water (Number of ice pieces)

94%

50ml (= 185 / 195)
94%

80ml (= 185 / 195)
94%

120ml (= 185 / 195)
94%

L40ml (= 185 / 195)

Fig. 9. Undischarged ice cubes
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Fig. 13. Gear chain of the ice dispenser with two ice
breakers

Table 4. Gear specification

Gear Torque Radiucsirzlfepitch
Gl 200kgf mm 32mm
G2 112.5kgf*mm 18mm
G3 112.5kgf mm 9mm
G4 80kgf-mm 16mm
G5 250kgf-mm 40mm
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Table 5. Ice discharging of ice dispenser with
retracted two ice breakers

Discharging rate
Sprayed water (Number of ice pieces)

100%

50ml (= 195 / 195)
100%

80m (= 195 / 195)
100%

120ml (195 / 199)
100%

140ml (= 195 / 195)
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Fig. 14. Radius of ice breaking operation by retracted
two ice breakers
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Fig. 15. Fabrication of parts

Fig. 16. The ice dispenser equipped into refrigerator
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